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0.2 Front pageOutsmarting The Number One KillerA S
ien
e-based Program for Reversing Atheros
leroti
Plaque, Heart Atta
ks and StrokesbyTimothy J. Smith, M.D.\About three quarters of the population of the USA older than 30 years has some lesionrelated to atheros
lerosis in the arterial tree. This lesion gets worse almost every day in allthese people and will eventually result in 
losure of a vital artery in half of them, 
ausing theirdeath." William P. Castelli, M.D.Dire
tor, Framingham Heart Study
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Chapter 1A Journey of the Heart
1.1 Dad's heart atta
kIt was 2:45 AM. I was sixteen years old and asleep in my bed. In the distan
e someone moaned \I
an't breathe!" Just a bad dream, I thought, and drifted ba
k to sleep. But there it was again . . .\I 
an't get my breath!"Suddenly wide awake, I re
ognized my father's voi
e 
oming from down the hall. There was akind of urgen
y in it that I'd never heard before.I jumped up and dashed to my parents' bedroom. Dad sat on the edge of the bed, slumpedforward, breathing hard, 
lut
hing his 
hest - his fa
e pale, almost bluish. Mom was biting her lowerlip the way she always did when she was real worried.\What's wrong?" I asked.\It feels like there's an elephant standing on my 
hest," Dad groaned.\What do you think it is, Harry?" asked Mom.\I don't know. Maybe a little indigestion - something I ate for dinner," replied my father. \Just`a pie
e of underdone potato' . . . "My father's endearing way of dealing with s
ary stu� was to make light of it, and there he was,at it again, trying to 
alm us with a joke/quote from Di
kens' A Christmas Carol. Cute - but Iwasn't buying it. I �gured my parents might fritter away valuable time debating the possibilities, soI pi
ked up the phone and dialed our family physi
ian, Dr. Hess, who - amazingly - answered on these
ond ring. He asked a few qui
k questions, then told me, \Tim, your dad's having a heart atta
k.You need to get him to the hospital right away. Do you have a 
ar?"\Y-yes." I stammered.\Get him over to the ER as fast as you 
an. I'll meet you there."\Oh, okay. Thanks," I stammered. \Sorry to bother you in the middle of the night . . . " As Istruggled to express my appre
iation he interrupted me with �ve words that 
hanged my life. \That'swhat your do
tor's for. Now get your dad to the ER."We jumped in the 
ar and �fteen minutes later an EKG at the hospital showed Dad was indeedsu�ering a myo
ardial infar
tion.In the middle of an emergen
y, you don't have time to think about what you do and why you doit - you just do what needs to be done. Later on, though, I had a 
ouple of realizations. The �rstwas that Dr. Hess - with those unforgettable words - had shown me that he 
ared, that he had a9



heart. \That's what your do
tor's for." Wow! This guy, rousted from sleep, had every reason tobe grumpy, but instead he sin
erely viewed the situation as an opportunity to help. I rememberthinking that if I ever be
ame a do
tor, that was the kind of do
tor I wanted to be. When I'm 
alledin the middle of the night, or a parti
ularly demanding patient is hassling me, or when my work loadseems overwhelming and I just want to get away, Dr. Hess' words - and even the sound of his voi
e- pop ba
k into my head, reminding me how important it is for a do
tor to 
are.The spirit of \That's what your do
tor's for" extends to this book. I have been blessed with amultifa
eted 
areer that has guided me toward a unique understanding of how to prevent and reverseour \Number One Killer," atheros
leroti
 heart and 
ardiovas
ular disease - and if that informationsomeday saves your life or that of a loved one, perhaps I will have lived up to the standard set byDr. Hess on that frightening night half a 
entury ago.Another realization 
ame years later. When Dad was in the midst of his heart atta
k, it nevero

urred to me that he might a
tually die. His 
han
es of 
roaking on the spot, were, in fa
t,about �fty-�fty - and if he had, my life would have been so very di�erent in so many ways that it'sfrightening to think about it. My father was su
h a strong, supportive �gure that without him Iwould not have had the moral (not to mention the �nan
ial) support I needed to 
omplete medi
als
hool. If Dad's heart atta
k had killed him, I wouldn't be sitting here writing a book about how toprevent death from a heart atta
k.Here's another irony: In the �fty years sin
e that night, atheros
leroti
 plaque - I'm temptedto 
all it atheros
leroti
 plague - remains just as deadly as it was then. This is true despite theawesome a
hievements of modern medi
ine. Resear
h into 
ell and mole
ular biology has shown usthe exa
t me
hanisms by whi
h atheros
lerosis kills. We have also learned about natural medi
inesthat address - and reverse - the spe
i�
 bio
hemi
al 
auses of the disease. Unfortunately, this valuableinformation is not yet applied in 
lini
al pra
ti
e. We're still 
hugging along in the Model T of drugsand surgery while a mole
ular biologi
al Maserati gathers dust in the garage.1.2 Shadowing Dr. SwankMy senior year in medi
al s
hool was 
apped of with a required six-month rotation in surgery. Forone of those months, my 
lassmates and I \shadowed" a surgeon. Ea
h of us was assigned to adi�erent university sta� surgeon whom we followed religiously, day and night. If our surgeon was
alled in the middle of the night, we got up too. If our surgeon was summoned to the ER, we wenttoo. This exer
ise in immersion allowed us to see and do everything typi
ally done in a busy surgi
alpra
ti
e.It was my great good fortune to have been assigned to 
ardiovas
ular surgeon par ex
ellen
eHumphrey Swank, M.D., generally a
knowledged as the lo
al hotshot. Revered by all - espe
ially uswannabe do
s - Swank had been immediate past president of the 
ounty medi
al so
iety, and hadwon numerous other awards and a

olades. His reputation as a surgeon's surgeon was deserved. The
han
e to study with him represented a great learning opportunity and my 
lassmates were greenwith envy. (\You got assigned to Swank? Whoa!")Looking ba
k from a more mature perspe
tive, I wonder now why anybody would relish the oppor-tunity to get up at 4:30 AM for rounds, s
rub in for surgery at 6:00, then stand in one pla
e for manylong hours viewing one grisly surgi
al s
ene after another - witnessing some patients 
ome ba
k tolife and others die. But I did relish it. At the time the blur of pa
emaker insertions, 
ardiopulmonarybypasses, 
arotid endartere
tomies, valve repairs and repla
ements, and aorti
 aneurysm repairs allseemed pretty ex
iting.I'll never forget my �rst day with Swank. He had a gentlemanly warmhearted air about him that10



helped me realize immediately why everyone - profs, hospital sta�, patients, and students - lovedhim. He wel
omed me with a strong handshake and a big friendly smile. His �rst words to me were,\I trust your experien
e with me this month will be gratifying." The way he said it suggested moreexpe
tation than hope, as if it were my job to make sure my experien
e was rewarding. \You're goingto see a lot of interesting stu� in the next month," he 
ontinued. \You'll be s
rubbing in with mefor every surgery. We'll see all the in-hospital patients on rounds together and you'll sit with me inmy oÆ
e for all the outpatient appointments. Can you hold retra
tors? Suture? Stand in one pla
efor eight hours without a break if ne
essary? Endure repetitive questions from anxious patients?"\Yes, sir". I answered, with all the exuberan
e of a medi
al student in the presen
e of a surgi
algod.\Well, then, Dr. Smith, let's s
rub in."Surgeons tend toward brashness - sometimes to a fault - but Swank never slid a
ross that thinline that separates self-
on�den
e from arrogan
e.Later that morning, having 
ompleted a 
ouple of pa
emaker insertions and a valve repair, on ourway to a late lun
h, Swank told me, \Tim, I've been at this for 35 years now, and the heart 
ontinuesto amaze me. Other organs multitask but the heart serves just one purpose: that of pushing bloodthrough the body. It 
ontra
ts and relaxes about 100,000 times every day. You have already studiedthe pre
ise pathways blood follows as it 
ows through the various 
hambers and vessels. In yourlifetime, your heart will pump about a million barrels of blood. If blood were oil, that would beenough to �ll three supertankers."Between morning surgery and afternoon rounds, Dr. Swank insisted on hosting me for lun
hat the ex
lusive City Club. Hoping I'd 
hoose a 
areer in surgery and maybe even follow in hisprestigious footsteps, he wanted to familiarize me with the some of the extra perks of the hot shotsurgeon experien
e. Every weekday for my month with Swank, we had a fabulous lun
h (espe
iallywhen 
ompared with the humble soup or sandwi
h my frugal student's budget would have otherwiseallowed). I sipped away at my Calistoga water while he kno
ked ba
k a 
ouple of martinis and toldwonderful tales, all true - ranging from his surgi
al feats to unvarnished tidbits about his personallife - whi
h was 
learly in shambles. A nasty divor
e. Greedy lawyers. A disappointing teenage son.The thrill was gone . . . ex
ept for the surgery. I started wondering whether the stress of his life madeit all that spe
ial. Then, entering another world, we'd hop ba
k into his snazzy red 1969 OldsmobileToronado 
onvertible, 
ruise ba
k to the medi
al s
hool, and zip through rounds - popping in on thesame patients we'd had our hands inside of that morning, or a day or two before. We'd visit threeor four di�erent lo
al hospitals and see a 
ouple dozen 
ases before 
alling it quits. Two days ea
hweek we'd do initial interviews and outpatient follow-up in his splendid 15th 
oor oÆ
e, featuringan entire wall pa
ked with degrees, diplomas, and honors show
asing his a

omplishments.My month with Swank had been ex
iting and intelle
tually stimulating, but as it drew to a 
lose,something gnawed at me. It wasn't the gory s
enes; in medi
ine one gets used to blood and guts. Itwasn't the hideous hours; getting up early and working long hours was standard fare. Nor was it theguy's personal problems; all too often that 
omes with the territory. Finally I �gured it out: woveninto the fabri
 of Dr. Swank's wonderful work - all those high-te
h repair jobs - was a ba
kdropof futility. Spe
i�
ally, it o

urred to me, nobody was getting 
ured. Sure, Swank provided someextra mileage for worn out hearts, but none of his skills addressed the underlying atheros
leroti
disease pro
ess that had 
aused his patients' problems in the �rst pla
e. I wanted - I needed - to�gure out how to 
lose the barn door before the horses had bolted. I �gured there must be a way toprevent these heart atta
ks and strokes. At the time I had no way of knowing it would take a fewde
ades - and over 40 million more deaths - before mole
ular biology would �nally solve the riddleof atheros
lerosis.
11



1.3 Zebras and 
hi
kensMy �rst 
lue about the overwhelming seriousness of the atheros
lerosis problem 
ame in my thirdyear of medi
al s
hool.Any do
tor 
an tell you that physi
ians-in-training - and their professors - exhibit a strong ten-den
y to get ex
ited about the \zebras" - the rare, unusual, and thought-provoking diseases - whileignoring the boring everyday \
hi
kens". Ba
ka
hes, PMS, and the 
ommon 
old are 
hi
kens.Thromboti
 thrombo
ytopeni
 purpura and Char
ot-Marie-Tooth disease are zebras. While we mayhave learned more by fo
using on the zebras, we really needed to learn about the 
hi
kens too, be-
ause those would be the ones we would see and treat most often. Atheros
lerosis turns out to beone humongous 
hi
ken.My freshman and sophomore years in medi
al s
hool had been all about the ne
essary but bor-rrrring basi
 s
ien
es: anatomy, physiology, bio
hemistry, pathology, pharma
ology, mi
robiology,et
. When we weren't studying books, we spent our time sitting in le
ture halls, peering intentlyinto our mi
ros
opes at mi
robes and tissue samples, or disse
ting our 
adaver. The only 
onta
twith real, live patients was when an o

asional \
ase" was wheeled into the le
ture hall or surgi
alamphitheater and presented to all 100 of us simultaneously. Junior year the fun began. We got todress up in whites and hit the wards and 
lini
s, a
ting like real do
tors, interviewing and examiningreal live patients with real diseases rather than the ones we studied on pathology slides and pi
kledorgans. We were pumped about that.The �rst week of junior year found me in a hospital ward 
onferen
e room with about �fteen
lassmates, bantering as we waited for our professor to show up. At a lull in the 
onversation, Iwondered out loud what might be the most 
ommon disease, the \Number One Killer"? It seemedthat we should be giving that one - whatever it was - more attention than the zebras that seemed tobe on everyone's mind. (Okay, maybe I was swimming upstream here, but it wouldn't have been the�rst time - nor would it be the last.) Surprisingly, no one knew. Our intern showed up, so we askedher, but she didn't know either. I went home and pored over my fat medi
al textbooks (there wasno Google box ba
k then) until I found the answer: atheros
lerosis. Hmmm. We had been seeing alot of heart atta
ks, strokes, and peripheral vas
ular disease.Now, forty-plus years later - with an impressive array of medi
al dis
overies behind us and evenmore ahead - guess what's still the most 
ommon disease?Ba
k then the plaques and heart atta
ks and strokes 
aused by atheros
lerosis seemed to appearmagi
ally out of nowhere. We hadn't a 
lue about the etiology (the underlying 
ausative me
hanisms)of atheros
lerosis. Now we do. Over the years sin
e I was a medi
al student, resear
hers in 
ell biologyand mole
ular medi
ine have painstakingly unraveled this in
redibly 
omplex puzzle. Thousands ofpie
es have fallen into pla
e, and medi
al s
ien
e has �nally a
hieved a thorough understanding ofthe 
omplex sequen
e of events that 
ulminates in a heart atta
k or a stroke. We now understandwhy arteries harden, how plaque forms, and what 
auses the blood 
lots that blo
k arteries andkill or disable people by the millions. Resear
hers have identi�ed the key bio
hemi
als that 
auseatheros
lerosis and it is now possible - even easy - to test for these markers to determine youratheros
lerosis risk.As our mole
ular biologi
al understanding of atheros
lerosis has matured, parallel resear
h in nu-tritional bio
hemistry has revealed a diverse array of natural agents that blo
k and reverse the 
ausesof atheros
lerosis. All are mole
ules normally present in the body, and, as su
h, they are experien
edas \friendly". These food-derived medi
ines-herbs, enzymes, hormones, vitamins, minerals, essen-tial fatty a
ids, amino a
ids, food extra
ts, and phytopharma
euti
als (plant-derived medi
ines) -\belong" in your body and your body instantaneously knows it. Those \friendly" natural medi
inalsubstan
es are managed by your bio
hemi
al systems as if they were - and indeed, in most 
asesthey a
tually are - real food. We 
all this \bio
ompatibility". Drug medi
ines are not bio
ompatible12



and predi
tably eli
it toxi
 rea
tions. Pharma
euti
al medi
ines trigger 
ellular rea
tions designedto \detoxify" - in other words, \ki
k out the 
ulprit". This is why drugs almost invariably have sidee�e
ts, toxi
 rea
tions, and other signs of in
ompatibility. Natural nutritional medi
ines don't dothat.Beyond bio
ompatibility, there's another huge reason natural medi
ines are preferable to drugs.While pharma
euti
als exert their e�e
ts by suppressing symptoms, natural medi
ines a
tually sup-port and nourish the healing pro
ess.Let me give you a few qui
k examples of natural medi
ines that prevent and reverse heart disease.Pomegranate jui
e reverses atheros
lerosis. Methylfolate (a B-
omplex vitamin) prevents the homo-
ysteine a

umulation that irritates and damages blood vessels. Red yeast ri
e extra
t, a ChineseTraditional herbal medi
ine, lowers 
holesterol and C-rea
tive protein gently and naturally. Cur-
umin, the a
tive ingredient in the spi
e turmeri
, reverses in
ammation and dis
ourages ex
essblood 
lotting. Nattokinase, an enzyme derived from soy, gently dissolves the 
lots that blo
k bloodvessels. Green tea extra
t, a powerful antioxidant, lowers 
holesterol and prevents endothelial dam-age. Serrapeptase, another enzyme, dissolves atheros
leroti
 plaque and blood 
lots. I 
ould go onand on - and I will, later in this book.Unfortunately, there's a huge dis
onne
t between these resear
h �ndings and their 
lini
al ap-pli
ation. Do
tors simply don't know about this stu�. Even though simple nutritional medi
ineslike pomegranate jui
e, green tea, and turmeri
 have been shown beyond any doubt to address andreverse the mole
ular biologi
al 
auses of atheros
lerosis, physi
ians 
ontinue to pres
ribe a 
omplexarray of symptom-suppressing drugs and surgi
al te
hniques - Band-Aids that don't 
ure anything.Why is the average do
tor oblivious to these powerful healing agents? One must wonder whetherthe pro�t motive plays a role. After all, food-based medi
ines are unpatentable and therefore un-pro�table. The dark politi
al and e
onomi
 for
es that drive our dysfun
tional health 
are deliverysystem work hard to suppress the free 
ow of information about natural medi
ines. But, really, thosefor
es are beyond the s
ope of this book. SuÆ
e it to say that we need a system where drug andinsuran
e 
ompanies are not running the show. I believe most of us would wel
ome a shift away fromthe pro�t motive and ba
k toward patient 
are - the kind exempli�ed for me when I was 16 by Dr.Hess.Don't hold your breath. There are few signs of imminent 
hange. While we wait, we need to beproa
tive, whi
h - in terms of The \Number One Killer" - means get tested, and, if your markersare abnormal, follow the re
ommendations in this book. Atheros
lerosis 
an be prevented, and evenadvan
ed disease 
an be reversed. It is ex
eedingly unlikely that your do
tor knows this yet. Canyou - 
an any of us - a�ord to wait until he or she �gures it out?1.4 Bypass surgeryI often think about my poker buddy Dwight, who, in 1981, was diagnosed with severe stenoti
 arte-rios
leroti
 
oronary artery disease. Dwight's left anterior des
ending artery had be
ome 
ompletelyobstru
ted by plaque. Bypass surgery - ni
knamed CABG for Coronary Artery Bypass Graft (pro-noun
ed \
abbage") - was his only option. Dwight's surgeon, Dr. Stanley Morgan, invited me tos
rub in.Two days later I found myself gowned, gloved, and ba
king through the OR door, hands heldhigh. In the 
enter of the room on the surgi
al table lay Dwight, bare-
hested under bright lights,prepped and thoroughly anesthetized. He was fully anesthetized and un
ons
ious. At his side stoodDr. Morgan, going down his pre-op 
he
klist. He glan
ed up and gave me a qui
k, \Hi, Tim," thenwent ba
k to his preparations. 13



Figure 1.1: Coronary artery bypass surgery depi
ting vein harvesting from the legs (left of image),establishment of bypass (bottom of image), and perfusionist beside heart-lung ma
hine (upper right).Patient's head (not seen) is at the bottom.

Figure 1.2: Open 
hest 
loseup.I was greeted 
heerfully by Dr. Ben Jones, the perfusionist, whose job was to keep Dwight's blood
ir
ulating while the surgeon worked on his heart.\What kind of musi
 do you like?" he asked.\That's an odd question," I thought. Sensing my 
onfusion, he pointed at the 
ontrols of a highte
h stereo system built-into his 
ommand 
onsole. The 
ardiopulmonary bypass ma
hine featureda state-of-the-art sound system 
omplete with 
ompa
t 
assette.\These pro
edures 
an take four, six, even eight hours, and good musi
 helps us pass the time."\Oh. Well, I like both kinds," I quipped, \
ountry and western". He gave me a funny look, so Iqui
kly added, \ . . . but I'm e
le
ti
. Anything's okay." (Hip-hop and rap hadn't yet been inventedor I might have had to make some ex
eptions.) \How about 
lassi
al?"Dr. Morgan made sure everyone was ready, then put his s
alpel to Dwight's 
hest and swiftlymade a long, deep verti
al midline in
ision that exposed the breast bone. \Sternal saw, please."The a
rid, nauseatingly familiar odor of instantaneously vaporized 
esh washed over us as Morgansli
ed deeper and deeper into Dwight's 
hest. In a few minutes Dwight's peri
ardial sa
 was exposedto the bright surgi
al lights. Dr. Morgan gently slit it open with his s
alpel, exposing Dwight'sbeating heart.It's hard to do surgery on a moving obje
t. To stop the heart from beating, Dr. Morgan inje
ted500 

 of potassium 
hloride into the aorti
 root. Two more beats and Dwight's heart stopped 
old.14



I looked up at the EKG monitor and noti
ed the 
at line.Dr. Morgan now qui
kly hooked up the heart-lung ma
hine that would 
ool, oxygenate and pumpDwight's blood until the obstru
ted 
oronary artery 
ould be removed and the bypass graft stit
hedinto pla
e.It's more than a little 
reepy to gaze into a friend's open 
hest and view his exposed heart. Thathad stopped beating. Te
hni
ally, my friend Dwight was dead.As Dr. Morgan a

essed Dwight's heart, a se
ond surgeon, Dr. Hale, had been 
arefully disse
ting(we 
all it \harvesting") his saphenous (leg) vein, the pie
e of living tubing that would repla
e theblo
ked anterior des
ending 
oronary artery. Dr. Hale now gingerly handed the pie
e of vein to Dr.Morgan who then meti
ulously stit
hed it into pla
e.Dwight's heart was then restarted. The big 
on
ern at this stage was a leak in the stit
hing whenblood pressure returns to the heart, and we breathed a 
olle
tive sigh of relief when Dwight's suturesall held.Dr. Morgan wired Dwight's sternum ba
k together and sutured the skin ba
k in pla
e over it.Four hours of intense 
on
entration, but now he was done. He pulled o� his gloves and took a deepslow breath.Bypass surgery has 
ome a long way sin
e Dwight's pro
edure. The new 
ardiology sports ahigh-te
h and amazing array of options in
luding endos
opy, angioplasty, valve repla
ements, stents,and 
reative new imaging te
hniques. I have nothing but awe and respe
t for the in
redible skillsand dedi
ation of 
ardiologists, 
ardiovas
ular surgeons, anesthesiologists, and perfusionists - a hard-working and 
ommitted breed of do
tor. They save thousands of lives. Yet nothing would make mehappier than to put them out of business. Resear
h shows this 
an be done. It's time to apply whatwe know and make the leap from high-te
h barn door 
losing to prevention and reversal. This bookwill explain how.As the astonishing life and death drama of Dwight's bypass operation unfolded before my eyes, I
ouldn't help but wonder how things had gotten so bad for him (and millions like him) that all thiste
hnology and surgi
al skill had be
ome ne
essary. I remember thinking there must be a way tohead this o� at the pass. But what was it? Another quarter 
entury would pass before resear
herswould fully unearth the mole
ular biologi
al 
auses of atheros
leroti
 
oronary artery disease, butnow we do have a de�nitive pi
ture. The disease is now 
urable. Parallel developments in nutritionalbio
hemistry have provided dietary information and an armamentarium of natural nontoxi
 medi
inesthat address - and reverse - the 
auses of the disease.*******Late afternoon the next day I returned to the hospital and rode the elevator up to the IntensiveCare Unit to see Dwight. He was still a little groggy from the anesthesia, so I just stood there nextto his bed, gazing at the monitors and thinking about yesterday. After a while he realized I wasthere.\Hi, Tim," he mumbled.\Hi Dwight. How are you doing?" I asked.\Still in a fog, Tim - but, strangely, I've got more energy. I feel better."This didn't surprise me. Due to the 
logged vessels, Dwight's heart mus
le 
ells had been su�eringprolonged starvation. Now, thankfully, they were getting the nutrients and oxygen they needed.\It must have been strange to be a
tually looking at my heart. That doesn't happen very often."\Yeah," I answered, \as experien
es go, I just 
an't pigeonhole that one."15



\I guess they got it �xed up and running again, or we wouldn't be here 
hatting."A lump swelled up in my throat. A short \Yup" was all I 
ould manage.Suddenly a sto
ky, white-gowned woman with a blank expression entered 
arrying a tray of foodwhi
h she un
eremoniously plunked down onto Dwight's bedside table. She skedaddled without aglan
e, a smile, or a word.Dwight's �rst post-surgi
al meal! A little 
loud of steam lifted o� as he raised the 
over. We bothglan
ed at it, then at ea
h other. First we frowned, then broke out in laughter. Oh my god! Theirony was so thi
k you 
ould 
ut it with a s
alpel (or perhaps a butter knife). On the tray - and I amnot making this up - sat a small, well-marbled over
ooked steak with plenty of extra fat around theedge, perhaps harvested from a plaque-laden 
andidate for a bovine bypass in some parallel universe.Alongside the meat, four or �ve anemi
 
anned string beans peered up at us. The \salad" 
onsistedof a single leaf of lettu
e on whi
h sat a 
hunk of arti�
ially 
olored (it had that \day-glo" look)green Jello, internally sprinkled with a few small pie
es of 
anned pear. Beside the plate was a singlesli
e of white bread and a pat of butter. Dessert was a little square pie
e of white 
ake topped witha buttery sugary frosting. The (by then well-established) 
onne
tion between diet and heart diseasehad somehow eluded the nutritionist who assembled this 
ulinary deba
le that shouted up at us,\Want another heart atta
k? Just eat me."As our s
ienti�
 understanding of atheros
lerosis has 
owered, so, too, has our appre
iation of thepotent e�e
ts of various foodstu�s on arterial health. Even ba
k in the early eighties when Dwight'ssurgery was done, we knew that 
ertain foods (e.g., animal fat, white 
our, re�ned foods, sugars,pro
essed food, 
hemi
al additives, sugar, and saturated fat) en
ouraged atheros
lerosis. As you'llsee later in this book, subsequent resear
h has revealed that many foods dis
ourage and even reverseatheros
lerosis. If an enlightened nutritionist had fashioned Dwight's post-surgi
al meal applyingwhat we know today, it might have 
ontained nuts, beans, and small portions of very lean meat -perhaps a stir fry or 
urry spi
ed with turmeri
 (whi
h 
ontains 
ur
umin). Bro

oli or arti
hoke orjust about any vegetable. A salad with garli
, onion, leafy greens, tomato, 
arrot, and a dressingmade with 
axseed oil and vinegar. Dessert might be fresh fruit. A glass of pomegranate jui
e or a
up of green green tea. There's an almost in�nite number of possibilities of heart-prote
tive foodsto 
hoose from - and you'll see lists of them in later 
hapters.1.5 Mr. Fan has a heart atta
k\Hey, Tim, wanna 
at
h a Raider's game with me this weekend? It's free."My buddy Donny - a fellow physi
ian - was on the line.\Free?" I asked.\They need do
s in the stands in 
ase a fan needs medi
al attention. I've done it a 
ouple oftimes already, Tim, and nobody's gotten si
k so far. We'll probably just wat
h the game and thengo home."Seemed like a good deal to me, so - oblivious to how 
ompli
ated my life was about to be
ome -I said, \Sure."Fast forward to a sunny Sunday afternoon at the Oakland Coliseum. It was 1978 and the OaklandRaiders were about to take on the Seattle Seahawks. After the head do
tor briefed us, we luggedour emergen
y supply bag up to our free 50-yard line seats and relaxed - ready to go to work ifne
essary, but not expe
ting any ex
itement beyond what the game would generate. Early in these
ond quarter an usher shouted to us from the aisle. \Hey! Do
! Someone's real si
k - right overthere!" He pointed about twenty rows over, where we easily spotted the gentleman I will 
all \Mr.16



Raiders Fan" (we never did learn his real name), sprawled on the 
ement walkway beside his seat.We grabbed our medi
al gear and dashed over. We got to him in just a few se
onds but he wasalready un
ons
ious and unresponsive. No pulse. No respiration. No diagnosti
 
hallenge here: Mr.Raiders Fan was having a heart atta
k. We immediately initiated CPR. Donny did the 
hest/heart
ompression while I tried in vain to insert the plasti
 airway. Mr. Fan's vomiting re
ex frustratedmy attempts to get a breathing tube in. As lu
k would have it, right at that moment a guy emergedfrom the 
rowd and huddled down next to us over the patient with some very wel
ome news.\I'm an anesthesiologist and I 
an get that airway in for you."\Great," I replied and qui
kly handed it to him. I moved aside and wat
hed him su

essfullyinsert it on the �rst try. What a relief! Now Mr. Fan was able to get plenty of air.At that point we felt we had a good 
han
e of saving him.The next day's Oakland Tribune featured a photo. The bottom half showed me, Donny, and themystery anesthesiologist - ba
ks to the 
amera - squatting over Mr. Fan's lifeless body. Above andbehind us, fa
ing the 
amera, were platoons of fans, standing up so they 
ould see over us. Not asingle person was looking down at us! None of them showed the slightest interest in the struggle tosave a fellow human's life. I wonder if they'd have paid 
loser attention if they'd known their ownodds of having a heart atta
k were roughly one in two - and the odds they' survive that atta
k wereabout the same.After we had worked on Mr. Fan for a few more minutes, two paramedi
s arrived. Together wehefted Mr. Fan up onto a gurney and rolled him through the 
rowd and out to their ambulan
e,then sped o� - sirens blaring - to Oakland's Highland Hospital, where, despite the best ER 
ode bluete
hnology . . . well, the out
ome was not good. Let's just say this was Mr. Fan's last hot dog, lastbeer, and last football game - and he would have been disappointed that the Raiders lost the gameto the Seahawks - by a single point.1.5.1 Dan
ing with deathMr. Fan had been dan
ing with death for quite a while. At the time, we 
ouldn't explain why Mr.Fan had a heart atta
k, but now, 30 years later, with the wisdom of hindsight, it is safe to say thatatheros
leroti
 vas
ular disease had been eroding his arteries - from the inside out - for de
ades.Assuming his 
ase was typi
al, fatty yellow pat
hes of atheros
leroti
 plaque 
overed mu
h of hisabdominal aorta by the time he was ten years of age. Now in his late forties, plaque had invaded thewalls of many of his blood vessels, in
luding those of his 
oronary arteries.Most of the plaque deposited over the years in the walls Mr. Fan's vessels would have healed andhardened in pla
e, and thus posed no immediate threat to his health. A small se
tion of his anteriordes
ending 
oronary artery (the main bran
h that supplies the left front of the heart), however,
ontained \unstable plaque," a fragile, in
ompletely healed s
ab-like a�air that 
an easily break,
ausing lo
al bleeding and 
lot formation. During the se
ond quarter of the Seahawks game thisunstable plaque burst like a broken pipeline, spewing out its 
ontents. A large 
lot (or thrombus)qui
kly formed at the site of the rupture. This 
lot stopped the hemorrhage, but in the pro
ess
reated a bigger problem; it be
ame a roadblo
k that prevented passage of 
ru
ial nutrients andoxygen to the heart mus
le downstream. Within se
onds, Mr. Fan's heart stopped beating.Mr. Fan's 
ondition was far from unique. Just about everybody in the western world has somedegree of atheros
lerosis. A

ording to William P. Castelli, M.D., dire
tor of the renowned Fram-ingham Heart Study, \About three quarters of the population of the USA older than 30 years hassome lesion related to atheros
lerosis in the arterial tree. This lesion gets worse almost every day inall these people and will eventually result in 
losure of a vital artery in half of them, 
ausing their17



death." Mr. Fan was on the short list.In 1978 we didn't know what 
aused atheros
lerosis, and we didn't know why some atheros
leroti
vessels broke and bled, while others didn't. Donny and I did know, however, that a blood 
lot haddeveloped inside a major vessel in Mr. Fan's heart and was blo
king blood 
ow through it. It wouldtake resear
hers another quarter 
entury to �gure out exa
tly what triggers the formation of these
ata
lysmi
 
lots.Endothelial damage and dysfun
tion 
auses atheros
leroti
 plaque, heart atta
ks, andstrokesNow, with the wisdom of hindsight, it is safe to say that Mr. Fan's problems began and endedin his endothelium, the single layer of 
ells that lines the inside of all blood vessels. Dis
overedin 1973, the endothelium was originally thought to be passive and inert, and that oxygen, 
arbondioxide and nutrients passively di�used through it. Nothing 
ould be further from the truth. Wehave learned that the endothelium is a strategi
ally-positioned, proa
tive organ that makes vitalmetaboli
 de
isions and exerts powerful 
ontrol over the farthest rea
hes of our bodies. The totallength of your 
ir
ulatory system is about 100,000 miles, every single one of whi
h is lined with a
ontinuous sheet of endothelial 
ells. Pla
ed side-by-side, the endothelial 
ells from a single humanwould wrap more than four times around the 
ir
umferen
e of the Earth. The total endothelialsurfa
e area is 4000-7000 square meters, whi
h, if spread out 
at, would 
over roughly the same areaas a football �eld.The endothelium is a highly sele
tive semi-permeable membrane that maintains internal orderby de
iding what stays in the bloodstream and what gets past it into the wall of the blood vessel(and then beyond to every organ and tissue in the body). The endothelium monitors and managesthe transit of thousands of blood-borne entities - from the smallest mole
ules to large proteins to(relatively) huge white blood 
ells - into and out of the bloodstream. Though immune health andin
ammation management - two key features of 
ardiovas
ular health - head up the list of fun
tionsthat depend on endothelial health, one would be hard-pressed to �nd a bodily fun
tion not dire
tlyin
uen
ed by it. When damaged, the endothelium fails - and when it fails, bad things happen. LikeMr. Fan's heart atta
k.Prolonged endothelial exposure to irritants 
auses atheros
leroti
 plaque, a kind of s
ar tissue thatforms in the walls of vessels that are trying to heal from ongoing injury. Prote
ting your endotheliumfrom damage is the �rst and most important step in outsmarting the \Number One Killer". Theheart marker blood tests dis
ussed in this book will dete
t the presen
e of endothelial damage - andeven tell you what's 
ausing it. This information, available for less than $200, is empowering be
auseit tells you what is going to 
ause your heart atta
k or stroke. Then, by applying the informationprovided in this book, you 
an reverse it.You'd think that an organ as large and important as the endothelium would be taken seriouslyby mainstream medi
al 
lini
ians, but it's not. Endothelial damage, dysfun
tion, and failure 
ausesthe myo
ardial infar
tions and strokes that a

ount for the vast majority of mortality in the westernworld, but you'd have a hard time �nding a do
tor who 
ould tell you what the endothelium is, mu
hless what it does or why it's important. Finding a do
tor - even a 
ardiologist - who 
ould tell you howto �x a broken endothelium would be even more diÆ
ult. That kind of information is an importantpie
e of \what your do
tor is for" - so I will tell you, in this book, how to determine whether yourendothelium is damaged, what damaged it, why that translates dire
tly into 
ardiovas
ular diseaserisk, and how to make it healthy again.1.5.2 Some 
auses of endothelial dysfun
tion� High blood pressure (hypertension) 18



� Diets high in animal fat� Diets high in 
arbohydrates and sugars� Diets low in fruit and vegetables� Elevated blood levels of glu
ose, �brinogen, C-rea
tive protein, homo
ysteine, and/or 
holes-terol� Depletion of antioxidant nutrients� Pesti
ides and herbi
ides in non-organi
 food� Fast food, junk food, pro
essed food� Air and water pollutants� Chlorination (e.g., 
ity tap water)� Heavy metals (e.g., mer
ury in �sh)� Environmental 
hemi
als (e.g., pesti
ides on food)� Al
ohol� Smoke1.5.3 Solving the riddle of atheros
lerosisNutrition - what you do eat and what you don't eat - plays a powerful role in 
ausing, prevent-ing, and even reversing atheros
leroti
 vas
ular disease. A lifestyle la
ed with stu� on the abovelist will generate plaque. Avoiding these items will prote
t you against endothelial damage andatheros
lerosis.Most Ameri
ans have already developed advan
ed atheros
leroti
 heart disease. How 
an youdetermine whether you are among them? The disease is \silent," so you won't have symptoms orsigns (like 
hest pain or shortness of breath) to alert you. This is where state-of-the-art bio
hemi
almedi
ine 
omes in handy. Lab testing - spe
i�
ally a fasting blood sugar, C-rea
tive protein, homo-
ysteine, �brinogen, and a lipid panel - will tell you whether endothelial dysfun
tion and plaque arebusily at work eroding your arterial health. And if they are, diet and natural medi
ines 
an and willreverse it. I'll provide a lot more detail about this in later 
hapters, but I want to start by tellingyou how I would have treated Mr. Fan if he had 
ome into my oÆ
e a month or two before theSeahawks game (assuming we knew then what we know now).After a thorough history and physi
al examination, I would have ordered the above-listed tests.Then, while waiting for the test results, I would have pres
ribed four remarkable nutritional medi
ines,ea
h of whi
h will reverse atheros
lerosis regardless of 
ause: pomegranate jui
e, 
ur
umin, nattoki-nase, and serrapeptase.(Most do
tors, when 
onfronted with 
oronary artery disease, are so heavily programmed topres
ribe drugs like statins, beta blo
kers, and anti
oagulants that they are unaware of the hugearray of powerful nontoxi
 nutritional medi
ines that a

omplish something no drug 
an do: reverseatheros
lerosis. This is not a 
asual statement; it is supported by thousands of peer-reviewed s
ienti�
studies published in the s
ienti�
 literature. See Referen
es.)Mr. Fan's pomegranate jui
e must be pure, unadulterated, and organi
. This deli
ious sweetruby red jui
e melts away atheros
leroti
 plaque and en
ourages damaged endothelial membranes19



to heal. It lowers 
holesterol by blo
king synthesis in the liver, lowers blood pressure (risk fa
torfor heart atta
ks), and exerts a gentle natural anti
oagulant e�e
t that redu
es the risk of vessel-blo
king blood 
lots (kind of like baby aspirin but without being an irritating foreign 
hemi
al). Ifthat weren't enough, pomegranate jui
e is the most powerful fruit-derived antioxidant, and has beenshown to redu
e oxidative stress everywhere in the body. This in
redibly versatile food also blo
ksosteoporosis, beefs up immune fun
tion, and provides potent prote
tion against breast, prostate, and
olon 
an
er. And it tastes great!The anti-in
ammatory herb 
ur
umin (the a
tive ingredient in the 
urry spi
e, turmeri
) blo
ksinitiation and progression of atheros
leroti
 plaque. Best provided in 
ombination produ
ts 
on-taining supportive anti-in
ammatory herbs su
h as rosemary, holy basil, green tea, ginger, 
optis,barberry, skull
ap and Protykin, 
ur
umin lowers 
holesterol, LDL, �brinogen, and C-rea
tive pro-tein; it reverses endothelial damage, prote
ts LDL from being oxidized, and prevents blood 
lots likethe one that killed Mr. Fan. Be
ause 
ur
umin is poorly absorbed, sti
k with turmeri
 \phytosome"produ
ts in whi
h the 
ur
umin has been bonded to a 
arrier mole
ule, usually phosphatidyl
holine.The third nutritional heart medi
ine I'd re
ommend is serrapeptase (Serralase), an anti-in
ammatoryenzyme that reverses atheros
lerosis by dissolving away the �brin s
a�old upon whi
h plaque is de-posited. Serrapeptase also digests and removes thrombi, those artery-blo
king blood 
lots (again,
onstru
ted from the �brin generated by �brinogen). Originally dis
overed 
enturies ago by ChineseTraditional Medi
ine herbalists, serrapeptase is the enzyme se
reted by the silkworm moth to digestits way out of its 
o
oon. The modern version is 
ultured from ba
teria, puri�ed, and made into atablet.After I got Mr. Fan started on a program of nutritional medi
ines to reverse his heart disease,we'd have some long 
hats about dietary 
hoi
es. I'd re
ommend fresh whole foods and a low 
arb(minimal grains and no sugars) diet. Though small portions of lean meat are a

eptable, the mainfo
us needs to be on vegetables, fruit, beans, nuts, and seeds.In the short run, yes, it might be easier to use drugs to suppress Mr. Fan's symptoms, but I'drather put the prin
ipals of mole
ular biology to work removing the 
auses of his heart disease. Ourunderstanding of the fundamental s
ien
e behind atheros
leroti
 plaque - 
oupled with an appre
ia-tion of the bio
hemistry of nutrition - now make that possible. Mr. Fan was born a quarter 
enturytoo soon.

Figure 1.3: A myo
ardial infar
tion o

urs when atheros
leroti
 plaque builds up slowly in theinner lining of a 
oronary artery and then suddenly ruptures, 
ausing 
atastrophi
 thrombus (
lot)formation, totally o

luding the artery, and preventing blood 
ow downstream.
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Chapter 2Atheros
lerosis: The Silent KillerAtheros
lerosis will be the 
ause of your death, more likely than not, unless you take a
tion to �ndand treat its 
auses. No matter who you are, how su

essful or wealthy you are, no matter whatyour age or sex or where you live, your 
han
es of dying prematurely of 
ardiovas
ular disease areabout three in four.Atheros
lerosis (from athero = artery and s
lero = hardening) is the buildup of plaquein the walls of our arteries. Plaque may eventually blo
k the 
ow of blood, 
ausing a heart atta
k ora stroke. Atheros
leroti
 
ardiovas
ular disease, by far the leading 
ause of death for both men andwomen in the United States, begins in 
hildhood and develops silently for de
ades.At this moment, more than 70 million Ameri
ans su�er from some form of atheros
leroti
 
ardio-vas
ular disease. Most of the rest are in the pro
ess of developing it.Twi
e every minute, an Ameri
an su�ers a heart atta
k. Half of these heart atta
ks - about oneevery minute - is fatal. Two-thirds of these vi
tims had no warning, no early symptoms to tell themthey might be at risk; the �rst and only symptom was sudden death. That's why it's known as \thesilent killer".2.1 Our 
urrent (dysfun
tional) approa
h to vas
ular dis-easeThe 
urrent standard medi
al approa
h for \preventing" atheros
leroti
 
ardiovas
ular disease (AS-CVD) is to 
orre
t your 
holesterol if it's elevated (usually with statin drugs) and lower your bloodpressure if it's up (more drugs). If you're lu
ky, your physi
ian might take an extra 30 se
onds andtoss in some gratuitous re
ommendations about exer
ise and a low-fat diet. The next step is usuallyto ki
k ba
k and wait for a 
ardiovas
ular \event". No problem: more often than not there'll be one.Nothing like a medi
al emergen
y to mobilize a
tion. Now the do
tors whip out their pres
riptionpads and sharpen their s
alpels in a belated attempt to \
lose that barn door".First a pres
ription for some overpri
ed 
ardiovas
ular drugs. There's a vast array - all bigmoneymakers for the pharma
euti
al industry (whi
h has spent mightily on ads that en
ouragedo
tors to write those pres
riptions). If the drugs don't work, or if the atheros
leroti
 arterialblo
kage has progressed too far, there's always angioplasty, a surgi
al pro
edure in whi
h a smallballoon is inserted into the narrowed part of the blo
ked vessel and then in
ated to stret
h it open.At this time, a \stent" may also be implanted. A stent is an expandable wire mesh tube that ispla
ed inside the artery to keep it open. The arterial blo
kage often progresses, and bypass surgerymay be required. Here, a leg vein is transplanted to the heart to get blood past the blo
kage. Bynow you may be wondering how things got this far out of 
ontrol. The long-term survival statisti
s21



on stents, angioplasties and 
oronary bypasses are disappointing be
ause none of these fan
y medi
almaneuvers addresses the a
tual 
auses of the problem. So it keeps 
oming ba
k.2.2 A shift of 
ons
iousness is requiredIt seems to me that there's something deeply 
awed about a health 
are delivery system that twiddlesits thumbs, waiting patiently while Rome burns, then s
reams, \Fire!" after all the damage is done.If our health 
are system o�ered an e�e
tive program for prevention, none of these heroi
 measureswould have been ne
essary. When driving, you don't wait until the last se
ond and then try to swerveaway to avoid a 
rash. You take preventive a
tion from the earliest moment when a potential dangerbe
omes apparent. That's the kind of shift in 
ons
iousness I'm advo
ating for our medi
al approa
hto heart disease. From a statisti
al standpoint we know that most of us are steering toward a
ardiovas
ular `event' of some kind. Let's inform ourselves and start taking preventive a
tion now.Medi
al s
ientists now know that atheros
leroti
 
ardiovas
ular disease is both preventable andreversible. By taking the blood tests I des
ribe in this book, you 
an see the train wre
k 
oming longbefore it a
tually happens. And you'll know whi
h markers are going to 
ause it.By identifying and reversing your spe
i�
 risk markers, you 
an dramati
ally redu
e that 75% riskdown to 5% or less. You 
an remove the 
auses of the \Number One Killer" before they remove you.2.3 Rethinking atheros
lerosis, the \number one killer"As a nation, we have been sold on the notion that to prevent heart disease all we have to do is 
ontrolour 
holesterol, weight, and blood pressure, quit smoking, and eat a low-fat diet. Like Hal, Celeste,Art, Jake, and Chip in the next 
hapter, you may be 
onvin
ed that you are doing everything inyour power to minimize personal risk. It may surprise you to dis
over that your risk of a potentiallyfatal heart atta
k or stroke - despite your low 
holesterol - 
ould still be very high. In this book I'llexplain how to apply important re
ent resear
h �ndings showing how to identify and sidestep the
auses of the heart atta
ks and strokes that kill most of us.When a heart atta
k or a stroke o

urs, powerful mole
ular biologi
al for
es have been silentlyat work for de
ades, gradually setting the stage for the devastating event. Our understanding ofatheros
lerosis has now advan
ed far beyond the simplisti
 and antiquated notion that 
holesterolis at the root of it. Using mole
ular medi
ine we 
an now identify the imbalan
es leading to heartatta
k and stroke, and then alter the bio
hemi
al lands
ape to put the body ba
k on tra
k. Earlydete
tion allows us to use diet and gentle natural medi
ines rather than harsh drugs.If you already su�er from atheros
leroti
 heart and 
ardiovas
ular disease, I'll show you how toidentify and repair abnormal markers so your blood vessels 
an heal. Even if you are perfe
tly healthyand symptom-free, you 
an use the heart markers to literally see into your future; you 
an identifythe fa
tors that damage blood vessels and reverse them to prevent a health disaster.
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Chapter 3Hal, Celeste, Art, Jake and Chip: FiveCase Studies
3.1 HalHal felt great at 50. This was no a

ident. For his entire adult life he had worked hard to stay healthy:he exer
ised an hour a day, kept his 
holesterol under 
ontrol, didn't drink or smoke, maintained ahealthy weight and blood pressure, managed his stress, rarely ate meat or dairy, avoided fast andpro
essed foods, and got regular 
he
kups.One might then wonder why Hal had a heart atta
k while 
utting grass in his ba
kyard one sunnySaturday afternoon. He 
lut
hed at his 
hest, gasped, then 
ollapsed. His wife, Muriel, deliveringsome lemonade and 
ookies, found him slumped un
ons
ious on the ground next to his power mower.Fortunately, Muriel was a nurse. She immediately began CPR, and after several minutes of 
hest-pounding and mouth-to-mouth resus
itation, managed to revive Hal just as the paramedi
s showedup.Hal had been very 
lose to death, but he was one of the lu
ky ones. For about a third of all heartatta
k vi
tims, the �rst symptom is sudden death.While hospitalized, Hal dis
overed my heart disease program. He got tested, and learned tohis dismay that his C-rea
tive protein level had been \o� the 
hart" at 8.3. We started him on thediet, nutritional supplements, and exer
ise program that would eventually reverse his atheros
lerosis.Today Hal is happy and healthy again. His C-rea
tive protein is normal, his 
oronary arteries areplaque-free, and he's ba
k to mowing his lawn.3.2 CelesteCeleste, a 55-year-old Chi
ago real estate broker, was an avid reader of health magazines and knewa lot about how to stay healthy. Thanks to a statin drug, her 
holesterol was normal. She had atenden
y toward high blood pressure, but kept it under 
ontrol by exer
ising every day and eating avegetarian diet. She wouldn't dream of smoking.One afternoon, on her way home from the oÆ
e, Celeste passed out at the wheel and 
rashedinto an elm tree. She had su�ered a massive stroke. Celeste survived, however, and was referredto my 
lini
 by a good friend. Biomarker testing told us that Celeste's unmeasured and untreatedFibrinogen level had been quite elevated at 384 (normal is less than 250).Fibrinogen is a pro-in
ammatory protein that 
auses 
lots to form in arteries. Celeste's left middle23




erebral artery had be
ome suddenly and 
ompletely blo
ked, 
utting o� the blood supply to a largesegment of her brain. Had her �brinogen remained elevated, she would have almost 
ertainly su�eredanother stroke.Celeste and I developed a reversal program of diet, exer
ise, and natural medi
ines; she hasadhered to it and her brain has healed. She is ba
k at work selling lots of great real estate. Everyyear for the past ten years she has sent me a bouquet of roses and a tou
hing note that says, \Thankyou Dr. Smith for saving my life."3.3 ArtAt sixty-two, Art felt healthy and vital. A musi
ian and avid skier, Art took great pride in thefa
t that his 
holesterol was always under 200. He exer
ised every day, es
hewed fatty foods, anddidn't smoke. He kept his stress level and blood pressure low by playing piano and living a laid-ba
k lifestyle. At a re
ent 
he
kup, his internist told him he had no sign of heart or 
ardiovas
ulardisease and that his general health was \perfe
t". A 
ouple of weeks later, one wintry afternoon, Artslumped over his keyboard while pra
ti
ing with his band. Fortunately, the bass player dialed 911,and with instru
tions over the phone kept Art alive until the paramedi
s got there.Art's heart atta
k was not due to an elevated 
holesterol level; it was 
aused by undiagnosed anduntreated \metaboli
 syndrome" (also known as insulin resistan
e or Syndrome X), an extremely
ommon 
ondition in whi
h elevated fasting blood sugar a

elerates the atheros
leroti
 hardening ofarteries. Art's fasting blood sugar was far above normal at 121. His trigly
erides were also high at350, and his prote
tive HDL-
holesterol was depressed at 30 (should be above 45).3.4 JakeJake was in the prime of his life. A forty-something businessman from San Fran
is
o, he headed uphis own advertising �rm, where he played tough and 
alled all the shots. At home, however, Millie,his wife and sweetheart of 25 years, was the real boss. She understood his soft side and exploited itby teasing him mer
ilessly. He loved to play with his kids and reveled in wat
hing them grow up.Jake took good 
are of his health - at least he thought he did. His father and grandmother haddied of heart atta
ks, so Jake knew he needed to be extra 
areful. To his dismay, Jake's 
holesterolhad been 
reeping up in re
ent years. His internist, Dr. Bob Sweeney, had given him a statin drugto bring it down, and when Jake's 
holesterol rea
hed the normal range, Sweeney had pronoun
edhim \healthy as a horse" and \free of heart atta
k risk".About two weeks after his last visit to Dr. Sweeney, while roughhousing with Mikey, his seven-year-old son, Jake stopped suddenly and 
lut
hed his 
hest. He turned blue and 
ollapsed on theOriental rug. In less than �ve minutes, Jake was dead.A routine homo
ysteine level 
he
k 
ould have saved his life. Homo
ysteine is an irritating aminoa
id our bodies generate in the normal 
ourse of metabolism. Certain B-
omplex vitamin de�
ien
ies
an blo
k the proper removal of ex
ess homo
ysteine, 
ausing a buildup that es
alates risk for heartatta
k, stroke, and a raft of other diseases. My sta� lo
ated the sample of blood that had beenused to test Jake's 
holesterol, and we ran a homo
ysteine test on it. Jake's homo
ysteine had beenextremely high at 14.7 (ideal is 6.2 or less).The point I am making here is that paying attention to the new heart markers 
ould save yourlife. Conversely, it 
ould be 
ostly to stay stu
k in the fantasy land of \Fix your 
holesterol with astatin and you're home free." 24



3.5 ChipNow let's take a look at a more hopeful 
ase, that of Chip, a 48-year-old dentist who 
ame to see me�ve years ago be
ause he had read my book, Renewal: The Anti-Aging Revolution, and wanted towork with me on an anti-aging program.Before starting him on a program I examined his \bio
hemi
al lands
ape" to spot any life-shortening abnormalities. In other words, I ordered my usual battery of blood tests. Chip's lipidpanel and 
holesterol were normal, but all �ve remaining heart disease markers (homo
ysteine, C-rea
tive protein, fasting blood sugar, �brinogen, LDL parti
le size) were elevated, e�e
tively puttinghim on a 
ollision 
ourse with a heart atta
k. We dis
ussed this in his follow-up visit:- \Chip, your test results here tell me there are major problems in your 
ardiovas
ular system.You are at very high risk of a heart atta
k or stroke."- \I don't understand, do
. My internist told me my heart was �ne. My blood pressure, 
holesterol,and LDL have never been elevated, I don't smoke, I eat almost no animal fat, I'm not overweight,and I have never had any symptoms that would suggest a problem with my heart."- \Chip, nowadays, we have far better tools than 
holesterol and LDL for predi
ting atheros
leroti
heart and 
ardiovas
ular disease. Your `independent markers' for heart disease are telling me yourrisk is high."- \What are these `independent markers'?"- \As a medi
al professional you may have heard of some of them. They are fasting blood sugar,C-rea
tive protein, homo
ysteine, �brinogen, and LDL parti
le size."- \And mine are all elevated?"- \Yes, some more than others, but all are high."- \What do these `new markers' a
tually tell you, do
?"- \Good question. They are the mole
ular `bad guys' that 
ause atheros
lerosis. We have athorough understanding of the me
hanisms that lead up to heart atta
ks and strokes, far superior towhat we had 50 years ago when the 
holesterol 
onne
tion was dis
overed. The mole
ular biology ofthe arterial hardening and heart atta
k pro
esses is very well understood by resear
hers in the �eld.These new markers are literally the mole
ular bad guys that 
ause atheros
lerosis. We 
an measurethem, and when any of them is present, your risk is high."- \Does this mean I am doomed to have a heart atta
k?"- \No, but it does mean that, based on the resear
h behind these markers, unless we get themba
k to normal, your risk is very high."- \What do we need to do?"- \I am going to put you on a program of diet, exer
ise, and nutritional supplements. This willgradually bring all your markers ba
k to normal, and with them, your risk will go from very high tovery low."- \Do
, not to question your insight into these things, but you are asking me to trust some numberson a pie
e of paper. How do I know I am preventing anything if I don't already have symptoms orsigns of heart disease?"- \Well, Chip, you put your �nger on the problem. Let me try to explain. You do have 
hoi
es.You 
an wait until you have a heart atta
k, and then - assuming you survive - address the problem.Or you 
an familiarize yourself, as I have done, with the huge body of resear
h eviden
e that tellsus these markers provide an extremely a

urate assessment of risk. And it's reassuring - to those ofus who 
onsider ourselves good s
ientists - that these markers are not just inno
ent bystanders to25



the atheros
leroti
 pro
ess. They are the key players, the mole
ular villains that 
ause the problem.So when we see them, there is no question that trouble is ahead, and when we make them go away,we 
an be sure that we have averted a disaster. This mole
ular biologi
al approa
h epitomizes ournew dire
tion in modern medi
ine. Now we 
an use nutritional medi
ine to head o� disorders thata

elerate aging and shorten lifespan."- \That is why I am here, Dr. Smith."Chip diligently followed the program I laid out for him. Gradually (it took over a year), he gotall his markers ba
k into the normal range. Though he never had a symptom (there's a reason we
all atheros
lerosis the \silent killer"), Chip appre
iates the fa
t that we averted a heart atta
k, andmay just have saved his life.Though millions die every year of preventable heart atta
ks and strokes, you do have a 
hoi
e.Like Chip, I want to show you how to outsmart the \Number One Killer".

Atheros
lerosis� Causes more deaths every year than all the wars in history 
ombined� Kills two out of every three persons, more than all other diseases 
ombined� Preventable and reversible

26



Chapter 4An Epidemi
 of Staggering Proportions
4.1 This is an epidemi
Like ostri
hes with our heads in the sand, we are living in the midst of a modern epidemi
, obliviousto the fa
t that most of us will su

umb to it.Coronary artery disease is - by far - the biggest killer of all. Stroke is number three. No othermodern illness 
omes 
lose to reaping as grim a toll on human life as atheros
leroti
 
ardiovas
ulardisease. The term \epidemi
" fails to 
apture the enormity of this publi
 health problem. Considerthese staggering statisti
s:� Heart disease is by far the number one 
ause of death for both men and women in the UnitedStates.� The death rate from atheros
leroti
 
ardiovas
ular diseases is three times as high as all other
auses of death 
ombined.� Your personal odds of dying from atheros
leroti
 
ardiovas
ular disease are overwhelming: itkills three of every four people.� Ameri
ans su�er 1,500,000 heart atta
ks a year - that's one every 30 se
onds.� In the U.S. alone, these heart atta
ks 
laim over one million lives every year - that's 3000 deathsevery day.� Every 60 se
onds, someone in the United States su�ers a fatal heart atta
k.� For one out of every three �rst-time heart atta
k vi
tims, that heart atta
k was their last.� Heart disease is a serious problem for women. Heart disease kills more women over the age of60 than any other disease. At 500,000 lives a year, it dwarfs breast 
an
er, whi
h 
laims about50,000 annually.� The death risk goes up with age: 84% of persons aged 65 or older die of this disease.� Over one-�fth of the entire U.S. population - over 57 million Ameri
ans - su�ers from somediagnosed form of 
ardiovas
ular disease, and most of the rest will get it.� Cardiovas
ular disease is the leading 
rippler as well: 10 million Ameri
ans are disabled by
ardiovas
ular 
onditions every year.� Surgeons 
ontinue to perform 
lose to half a million bypass operations a year.27



� Worldwide, 
ardiovas
ular disease a

ounts for about 50% of all deaths.

4.2 Our outmoded systemWhether measured in terms of human su�ering or dollars, the 
ost of this epidemi
 is outrageous -and unne
essary.\Gargantuan" would be a reasonable term to des
ribe the e
onomi
 impa
t of 
ardiovas
ulardisease on the U.S. health 
are system. The Centers for Disease Control (CDC) estimates that the
ost of heart disease and stroke in the United States ex
eeded $500 billion in 2010. By way of
omparison, the total annual budget, at around 2 trillion, is only four times as mu
h. To quote thelate Senator Everett Dirkson of Illinois, \A billion here, a billion there, and pretty soon we're talkingreal money."Coronary artery disease has spawned a multibillion dollar industry that features advan
ed te
h-niques that generate huge pro�ts for the \medi
al-industrial 
omplex". Bypass surgery, balloonangioplasty, 
ardia
 
atheterization, stents (a wire meshed a�air that is inserted inside a blo
kedartery to keep it open), and pres
riptions for an array of expensive, symptom-suppressive, high-te
hdrugs. It isn't as if these methodologies don't work; they do - at least in the short run. But none ofthe sophisti
ated tools des
ribed above addresses the a
tual 
auses of vas
ular disease, so it progressesregardless. Bypass surgery and its ilk are useful only after the disease has be
ome life threatening.Why not enable prevention by putting more of those big bu
ks into addressing the 
auses of thedisease?The irresistible pro�tability of modern 
ardiovas
ular medi
ine 
reates a huge problem. Preven-tion - though relatively inexpensive and easily attainable - isn't 
apable of generating the kinds ofinsane revenue streams as drugs and surgery. Prevention, in fa
t, erodes pro�ts by removing future
ustomers. It starves the beast and therefore threatens the very existen
e of the extremely lu
rative
oronary artery disease industry.4.3 A new approa
hThis human tragedy 
an now be averted by dete
ting the earliest stages in the development of heartdisease. This 
an be a

omplished long before symptoms appear. When abnormal test results re-veal dark 
louds on a patient's 
ardiovas
ular horizon, we now possess the te
hnology to reverse the28



risk. Modern 
ell biology has delivered a detailed understanding of the evolution of the atheros
le-roti
 disease pro
ess (see Atherogenesis, Chapter 5). We 
an \see" the bio
hemi
al �ngerprints ofatheros
lerosis long before overt symptoms appear. Using the heart markers des
ribed in this book,we 
an sort through the 
omplexities of 
ell biologi
al fun
tion, identify the disruptive for
es, andthen �x them before they 
ause a disaster. At this point in the evolution of our understanding of
ardiovas
ular disease, only a handful of physi
ians apply the revolutionary mole
ular medi
al dis-
overies of the past ten years that allow us to identify and prevent or reverse atheros
lerosis. Mostdo
tors 
ontinue to adhere to the tragi
ally ar
hai
 notion that all they need to do is lower 
holesteroland blood pressure (with the appropriate drugs, of 
ourse - a statin here, a 
al
ium 
hannel blo
kerthere), suggest a low-fat diet and some exer
ise, and voila! - "prevention".The 
ardiovas
ular industrial medi
al 
omplex and its 25-billion-dollar statin industry wants tokeep the do
tors - and you - thinking that all you'll ever need are drugs and surgery. We need toquestion the \experts" who insist on waiting until heart disease has rea
hed an advan
ed state, andthen roll out the very pro�table hardware of medi
al desperation. Millions of lives would be saved byaltering our approa
h. Resear
hers have identi�ed and extensively 
hara
terized the mole
ular \riskmarkers" that are 
ausally related to heart atta
k and stroke. Though it may take the health 
aredelivery system de
ades to shift over to early identi�
ation, you 
an implement these dis
overies on apersonal basis right now. Get the tests listed below. If any of your markers are abnormal, you knowyou are at risk, and by studying the 
hapter that dis
usses that marker you will know exa
tly whyyou are at risk. I'll explain what you need to do to repair the malfun
tioning bio
hemi
al system sothat the marker - and your heart disease risk - returns to normal. Retesting will tell you whetheryour program is working.Do
tors need to understand that the key to preventing heart atta
ks and strokes is early dete
tion(in other words, testing for the six heart markers des
ribed below). Abnormal markers need to betreated with gentle natural medi
ines. Reversing the abnormal markers will halt the progression ofthe disease pro
ess, and go on to reverse it. Dete
ting atheros
lerosis in its early, reversible stagesallows the use of gentler, plant-based medi
ines that support the body's healing systems. Thisobviates the ne
essity of using toxi
 drug medi
ations that mask the symptoms.4.4 The six heart markersThe six heart markers I re
ommend for identifying the underlying 
auses of heart atta
ks and strokesare:� The Lipid Panel - the basi
 lipid panel in
ludes: 
holesterol, trigly
erides, LDL, HDL,and VLDL. See Chapter 7.� C-Rea
tive Protein (CRP) - CRP is a marker for in
ammation that 
auses 
oronary arterialdamage. See Chapter 8.� Homo
ysteine - an amino a
id that is harmless at normal levels, but, when elevated, in
i
ts
austi
 damage to the walls of your blood vessels. See Chapter 9.� Fibrinogen (�brinogen a
tivity, not �brinogen antibody) - a pro-in
ammatory protein that,when elevated, damages arteries, 
ausing atheros
lerosis. Fibrinogen also plays a major role inthe formation of the blood 
lots (thrombi) whi
h 
an blo
k 
erebral and 
oronary arteries. SeeChapter 10.� Fasting Glu
ose - a fasting blood sugar level provides information about how well the bodyis regulating blood sugar. High fasting levels are indi
ative of dysfun
tional blood sugar reg-29



ulation or \insulin resistan
e". Chroni
ally elevated blood glu
ose damages arterial walls anddramati
ally a

elerates atheros
lerosis. See Chapter 11.� LDL parti
le size (\VAP") - the size of your LDL parti
les is a powerful determinant of
ardiovas
ular risk. Smaller LDL parti
les (we're talking a few nanometers - a few billionths ofa meter - here) are big troublemakers, be
ause they 
an easily slip through the inner arteriallining (the endothelium) and 
ause atheros
leroti
 damage. Larger parti
le size is strongly
orrelated with de
reased risk. See Chapter 12.An elevation of any one of these markers spells trouble. Taken together, these tests 
onstitutean ex
eptionally a

urate set of tools for predi
ting 
ardiovas
ular risk, for identifying this diseasebefore it happens - and for reversing it before it maims or kills.Everyone is di�erent. You might have elevated 
holesterol and �brinogen, while your friend mighthave elevated homo
ysteine, C-rea
tive protein, and fasting blood glu
ose. Any 
ombination ofmarkers is possible, so, when it 
omes to treatment programs, there 
an be no \one size �ts all".The 
hapters in Part II of this book are devoted to these markers. Ea
h is des
ribed in greaterdetail with a fo
us on the role ea
h plays as a 
ausative agent in atheros
leroti
 heart and 
ardiovas-
ular disease. I'll show you how to design your own personalized prevention and/or reversal programusing natural, food-derived, nontoxi
 nutritional medi
ines that will lower ea
h marker gently ba
kto normal. Retesting at regular intervals will help you tra
k your progress and determine whetheryour treatment program is working.I list the 
holesterol (lipid panel) �rst only be
ause it is the most familiar. If I were listing themarkers in terms of their predi
tive 
apabilities, the lipid panel would 
ome in dead last.4.5 Additional markersIdentifying and 
orre
ting ea
h of these additional markers will further in
rease your prote
tion fromthe \Number One Killer":� Blood pressure - an elevated BP dramati
ally in
reases risk of heart atta
k and stroke.� Thyroid Panel - un
orre
ted hypothyroidism a

elerates atheros
lerosis. (More about hy-pothyroidism here.)� Iron Panel - iron is a powerful oxidizing agent; ex
ess iron has been shown to damage 
oronaryarteries, a

elerate atheros
leroti
 heart disease, promote 
an
er, and shorten life span.� Testosterone - a low testosterone level (in men and women) in
reases heart disease risk.4.6 Risk markers versus risk fa
torsThis book is about risk markers. Risk markers are measurable bio
hemi
als, present in your blood,that are 
ausally asso
iated with atheros
lerosis. These risk markers identify the bio
hemi
al ormole
ular 
auses of the disease. Be
ause they provide information about the disruption of normal
ellular pro
esses that give rise to atheros
lerosis, measuring risk markers provides a rational basis fortreatment. If this treatment is instituted at an early stage in the disease pro
ess (for example, beforesymptoms appear), the disease is 
onsidered preventable. If treatment is instituted after symptomsappear, the disease is usually still reversible, but a

omplishing this is slower and more diÆ
ult.30



Risk fa
tors should not be 
onfused with riskmarkers. Risk fa
tors are behaviors, dietary pra
ti
es,symptoms, signs, diseases, or geneti
 predispositions that are asso
iated with a statisti
ally greaterrisk of atheros
leroti
 
ardiovas
ular disease. These risk fa
tors are based on population statisti
s,but are not ne
essarily 
ausally related to the disease and therefore have no predi
tive value beyondstatisti
al probability.One way of viewing the di�eren
e between risk markers and risk fa
tors is this: If you have arisk fa
tor for heart disease, you might belong to the group with a higher statisti
al probability ofdeveloping the disease. On the other hand, if you have an abnormal risk marker, you know thatthe disease pro
ess (in this 
ase, hardening of the arteries leading to stroke and heart atta
k) isdeveloping in you.This book is about the six most important risk markers for atheros
leroti
 disease. These testsidentify the 
ulprits that a
tually 
ause heart atta
ks and strokes. The following is a list of the knownrisk fa
tors that are statisti
ally - but not ne
essarily 
ausally - asso
iated with atheros
leroti
 disease:4.6.1 Risk fa
tors for atheros
lerosis� Lifestyle� Sedentary lifestyle/physi
al ina
tivity� Diet high in fat and 
holesterol� Diet high in re�ned 
arbohydrates and sugars� \Junk food" diet (preservatives, additives, pro
essing)� Animal fat 
onsumption� Al
ohol use� Stress� Anaboli
 steroid use� Co
aine use� Smoking in any amount� Medi
al history� Hypertension� Diabetes mellitus and insulin resistan
e� Autoimmune 
onditions� Chroni
 ba
terial infe
tion� Diabetes� Obesity� Injury or trauma� Mer
ury exposure 31



� Chemotherapy drugs� HIV/AIDS drugs� Viral infe
tions� Baldness� Earlobe Crease� Abdominal obesity� Family history of premature 
oronary heart disease� Congenital heart abnormalities

Figure 4.1: Progression of atheros
lerosis.Atheromas develop gradually. The Ameri
an Heart Asso
iation has identi�ed six stages:1. Initial lesion: endothelial damage, ma
rophage in�ltration, foam 
ell formation2. Fatty streak: lipids a

umulate and 
an be observed visually3. Intermediate lesion: more lipid a

umulation; bigger fatty streaks4. Atheroma: further lipid a

umulation with extra
ellular lipid buildup (\
ore")5. Fibroatheroma: multiple lipid 
ores with addition of �broti
 and 
al
i�
 layers6. Compli
ated lesion: severe disease, severe lumen shrinkage, hemorrhage, 
lot formation (throm-bosis)
32



Chapter 5Atherogenesis: How Arteries Fail
5.1 Atheros
lerosis starts early and develops graduallyMy patient, Robert Barnes, is a 
harming, engaging, and delightfully inquisitive university physi
sprofessor. Convin
ed that knowledge is power, Bob insists that I tell him exa
tly why his 
oronaryarteries have hardened to the point where he's had a heart atta
k . . .\Do
, I exer
ise every day, I eat right, and I feel great. My 
holesterol is under 
ontrol. I don'thave hypertension. I don't smoke. Every year my internist has been telling me my lipids are greatand I have nothing to worry about. So why would I have a heart atta
k? I know I didn't just wakeup last week with heart disease. This must have been developing gradually, right?"\That's 
orre
t, Bob. Even though you had no warning in terms of symptoms, your myo
ardialinfar
tion didn't happen overnight. The atheros
leroti
 hardening and plaque formation in your
oronary arteries has been progressing gradually and silently for perhaps twenty or thirty years.Until two weeks ago - whi
h was when you felt the 
hest pain, shortness of breath, and suddenweakness - you weren't aware of anything going on in your heart. The Emergen
y Room do
torexplained that you had su�ered a mild 
oronary - a heart atta
k. You were admitted for observationovernight, and dis
harged the next day. Even though the �rst symptoms were 
ata
lysmi
, thepro
ess that led up to it had been developing for de
ades."\De
ades?"\Yes, several de
ades. For many vi
tims, 
oronary hardening and plaque formation begins in
hildhood. It doesn't surprise me that your do
tor didn't know about it. Most do
tors don't orderthe ne
essary tests, even though it's easy. Nowadays we 
an identify this killer disease pro
ess at theearliest stages and reverse the fa
tors that 
ause atheros
lerosis long before problems arise."\You 
an do that?"\Yes, we 
an. Wel
ome to modern mole
ular medi
ine, Bob."\Then tell me why. Why was that happening? What exa
tly is atheros
lerosis, anyway?"\If you have a few minutes, I'll explain the entire pro
ess."\This is unbelievable! A do
tor who explains things to his patients. How refreshing!"\I have found that patients who understand the origins of their disease are far more likely tosu

eed at reversing it. Heart patients often go to their do
tor hoping to get a magi
 pill that willsomehow make the problem disappear. Physi
ians en
ourage this delusion by whipping out theirpres
ription pads, whi
h sends a powerful unspoken message that taking a drug or having surgerywill somehow make the problem go away. Though the drugs may help 
ontrol the symptoms, theunderlying problem will not go away unless we identify and remove its 
auses. So you really need to33



know how you got into this pi
kle."\Makes sense to me."\It's important to appre
iate how an artery is 
onstru
ted, so I am going to start with a briefanatomy lesson. Then I'll explain atherogenesis - that's the te
hni
al term for the development ofatheros
leroti
 plaque. It's a little 
ompli
ated, but you'll be able to follow. On
e you have yourarterial anatomy down and understand how plaque develops, then I am going to explain how an a
tualheart atta
k happens. Later on, you'll learn how to use bio
hemi
al testing to `see' atheros
lerosislong before it be
omes a problem. Then I'll show you how to use natural medi
ines to reverse it."\Do
, you have an organized mind. I like that. Okay, �rst the anatomy lesson."5.2 Anatomy of an artery\Your heart is an amazing organ. It beats more than 100,000 times a day and about two billion timesin a life. Your heart pumps �ve quarts a minute or 2000 gallons a day. Your 
ardiovas
ular system- in
luding arteries, 
apillaries and veins - is over 60,000 miles long, more than twi
e the distan
earound the earth."\An artery is a lot like a very small hose. This parti
ular hose has four layers. Starting fromthe inside (we 
all it the `lumen') and working toward the outside, we'd �rst en
ounter a very thin,single layer of 
ells, 
alled the endothelium. Endo means `inner,' and `thelium' means `skin'. As youwill see, the endothelium is the most important part of any artery. This is be
ause of its very spe
ialposition as an interfa
e - a barrier - that separates the blood 
owing through the artery from the wallof the artery. The endothelium is a very sele
tive membrane that allows nutrients and other desirablesubstan
es a

ess to the inner layers of the artery while keeping toxins and other undesirables out."\Beneath the endothelium (working now from the 
enter, or lumen, outward) is a mu
h thi
kerelasti
 band of 
onne
tive tissue 
alled the intima. The intima gives the artery elasti
ity and 
exibil-ity. Beneath the intima (still working from interior to exterior) is the media, a thi
k layer of mus
le
ells that 
ontra
ts to 
hange the size of the artery. And �nally, on the outside is the adventitia, anouter prote
tive band of tough elasti
 �bers that provides stru
tural strength and holds the wholething together."
Figure 5.1: Left: Diagram of normal artery. Right: Mi
ros
opi
 image of a severely atheros
leroti

oronary artery.5.3 Phase one: endothelial injury\Atheros
lerosis, Bob, is the body's response to vas
ular injury - or damage to an artery. I am goingto show you how this injury happens."\Okay." 34



\There are four major phases in the development of atheros
lerosis and the heart atta
k and strokeit 
auses. The �rst phase is endothelial damage and dysfun
tion. The se
ond is plaque formation,and the third is thrombus formation."\The endothelium," I 
ontinue, \that paper-thin inner lining of your arteries holds the key tounderstanding heart atta
ks and 
oronary artery disease. Atheros
lerosis - and all the human miseryit 
auses - begins there. The endothelium's power is all out of proportion to its size. Just one 
ellthi
k, it 
omprises a very small per
entage of the total size of an artery. But, as any real estate agent
an tell you, lo
ation is everything. Be
ause of its strategi
 lo
ation guarding the interfa
e betweenblood and artery, the endothelium wields tremendous in
uen
e."\What 
an it do?" asks Bob.\As gatekeeper to the arterial wall, it fun
tions as both a prote
tive barrier and sele
tive mem-brane. It sorts through all the good and bad 
hemi
als 
oating in the bloodstream (nutrients,hormones, ele
trolytes, proteins, 
ell-signaling mole
ules, waste material, metabolites, et
.), and de-
ides whi
h to allow through to the arterial wall below. Your endothelium is also a 
hemi
al fa
tory:it manufa
tures spe
ial mole
ules that keep it healthy. And, if it senses damage, it will produ
e
hemi
al messengers that 
all in the immune poli
e for
e.\Atheros
lerosis, The `Number One Killer,' begins when the endothelium is irritated or damaged.This 
auses it to malfun
tion, and it 
an no longer e�e
tively prote
t the rest of the arterial wall.Oxidized LDL-
holesterol parti
les 
owing through the bloodstream 
an now penetrate below theinjured endothelium and embed themselves in the wall of the artery. Plaque is born."\So that's why there's so mu
h emphasis on 
holesterol?"\Yes. Cholesterol is important be
ause if the endothelium is 
ompromised, 
holesterol (a
tuallyjust oxidized LDL parti
les) will gain entry into the artery, and this initiates and/or a

elerates theatheros
leroti
 pro
ess."\Now let's imagine we 
an shrink ourselves down and travel together to the 
enter of one of your
oronary arteries, in order to see what happened to the endothelium there."\Okay."\Unlike the arterial 
ells beneath it, the endothelium is exposed to everything that 
ows throughthe bloodstream, and that bloodstream 
an 
arry some very nasty mole
ular entities. These banginto the endothelium, irritate it, and 
ause it to be
ome in
amed."\Not a good thing?" he o�ered, tongue in 
heek.\No, Bob, it's not. Sin
e this is the initial event that leads to atheros
lerosis, the disease thatkills most of us, I'd say it's a very bad thing."\Endothelial irritation is the initial step in a 
hain rea
tion that progresses to in
ammation, thendamage, then dysfun
tion, atheros
lerosis, and �nally 
ulminates in a heart atta
k or stroke."\What 
auses it?"I opened a book and showed Bob the following list:5.3.1 Causes of endothelial dysfun
tion� insuÆ
ient exer
ise� high animal fat diet� high 
arb diet 35



� diet low in fruit and vegetables� depletion of antioxidant nutrients (vitamins E and C, Coenzyme Q-10, et
.)� pesti
ides and herbi
ides in non-organi
 food� fast food, junk food, pro
essed food� air and water pollutants� 
hlorination� smoke� heavy metals (for example, mer
ury in �sh, lead)� sugar� al
ohol� free radi
als� hypertension� 
hroni
 infe
tions su
h as periodontal disease, Chlamydia, and herpes� allergies� autoimmune disease5.4 Preventing endothelial damage\That's a long list! Tell me, do
, how 
an I start prote
ting my endothelium from damage?"\Exer
ise every day, for an hour if possible. I 
an't emphasize this strongly enough. Keeping yourblood vessels strong and healthy through exer
ise is arguably the most important single thing you
an do to prote
t your endothelium from damage."\Eat a low-
arbohydrate diet: too mu
h sugar and pro
essed 
arbohydrates are very damaging.Eat organi
 whenever possible. Keep animal fat at a minimum, be
ause it in
reases free radi
alburden. Instead, use moderate amounts of vegetable fat (like 
o
onut, olive, 
axseed, and soy beanoils) along with small servings of very lean meat. Load up on phytonutrient-ri
h fruit and vegetables.(For a thorough dis
ussion of phytonutrients, see 
hapter 25 in my book, Renewal: The Anti-AgingRevolution.)"\Every day, make sure you take plenty of nutritional supplements: a multivitamin, extra vita-mins C and E, 
axseed oil, and 
oenzyme Q-10. Antioxidant-ri
h phyto
hemi
al foods and supple-ments su
h as pomegranate, blueberries, grapeseed extra
t, green tea, py
nogenol, milk thistle, andbio
avonoids."\Some 
ommon dietary sour
es of endothelial irritants in
lude: a high-animal-fat diet, trans-fats,pro
essed foods, 
hlorinated water, and pesti
ides."\Virtually all 
hemi
al toxins irritate and injure the endothelium. Pesti
ides, herbi
ides, air andwater pollutants, heavy metals (lead, arseni
, mer
ury, 
admium), toba

o smoke, sugar, and al
ohol.Free radi
als damage the endothelium. (For a more 
omplete dis
ussion of toxins and free radi
als -where they 
ome from and how to manage them - see 
hapters 2 and 11 in Renewal.)"36



\Measure and treat (if they're elevated) the three markers for arterial in
ammation: homo
ysteine,C-rea
tive protein, and �brinogen. I'll have a lot more to say about these ras
als later on. For now,I want you to remember that these undesirable irritants 
ause endothelial damage, and that loweringyour body's level of them will prevent, reverse, and even 
ure hardening of the arteries." (See PartII of this book for details about these markers.)"\Okay." says Bob.\Blood sugar problems also 
ause endothelial in
ammation. Syndrome X, insulin resistan
e,ex
essive insulin, and elevated fasting blood glu
ose fall into this 
ategory. Persistently high bloodsugar levels (greater than 90 mg/dL) result in endothelial damage that a

elerates atheros
lerosis.(For more on this subje
t see Chapter 11 - Blood Sugar, Insulin Resistan
e, and The Metaboli
Syndrome.)"\As a physi
ist, Bob, you might appre
iate that me
hani
al stress 
an also trigger endothelialdamage. High blood pressure 
auses ex
essive `shear stress.' In hypertension, the heart has to beatharder, and this in
reases the pressure on the endothelial surfa
e and raises the fri
tion 
aused byblood passing along the endothelium. Be
ause these e�e
ts of hypertension are so damaging, it isvery important to make sure your blood pressure is normal."\Several infe
tious agents are known to damage the endothelium and 
ause 
oronary artery disease.These in
lude periodontal (gum) infe
tions, herpes virus, Chlamydia, 
ytomegalovirus, Heli
oba
terpylori, and Candida (yeast)."\Allergies and autoimmune diseases (where the immune system makes antibodies that atta
kone's own tissues) also stir up in
ammation that damages the endothelium. Untreated hay fever(allergi
 rhinitis), sinusitis, asthma, food allergies, rheumatoid arthritis, lupus, multiple s
lerosis,and Hashimoto's disease 
an in
rease your risk of heart atta
k."\Okay, I think I get it now, do
," says Bob. \Virtually anything that 
an 
ause in
ammation willdamage the endothelium, right?"\Right. But endothelial in
ammation - from some 
ombination of all the 
auses I just listed - isjust the beginning."\What happens next?"5.5 Phase two: plaque formation\Healthy endothelial 
ells prote
t the intima , the layer of arterial wall that lies beneath. Whenthe �res of in
ammation have damaged endothelial integrity, however, LDL parti
les now 
an gaina

ess to the intima."\Aha!" says Bob. \So the LDLs get into this pla
e where they don't belong. That's why they
ause su
h big problems. I've always wondered about that."\You're right, but it's a bit more 
ompli
ated. As they be
ome trapped between the endotheliumand the intima, LDLs are oxidized by the free radi
als that were generated by the lo
al in
ammatoryrea
tion. In response to the oxidized LDL, the in
amed endothelium senses danger, goes into `alarmmode'."\Alarm mode?" asks Bob.\Endothelial 
ells manufa
ture and release messenger mole
ules that tell the immune system tosend in its mono
yte 
ells. Mono
ytes, a kind of white blood 
ell, are the 
ellular poli
e for
e."\How are they like 
ops?" 37



\Several ways. They are mobile, attra
ted to problem areas, 
arry weapons - and they have an`attitude.' Their job is to take over and 
ontrol situations they deem `dangerous' (real or per
eived).Mono
ytes 
an use their 
ommuni
ation system to 
all in reserves if needed. An in
amed bloodvessel wall like the one I've been des
ribing, 
oupled with some oxidized LDL, is de�nitely per
eivedas a dangerous situation."\Under normal 
onditions," I 
ontinued, \mono
ytes in the bloodstream, like poli
e on patrol,would have just slid on by, but now they migrate toward and adhere to this sti
ky in
amed endothelialsurfa
e. Then, on the trail of the oxidized LDL, they, too, go through and below the endothelial 
elland embed themselves in the intima."\In pursuit of perps?" o�ers Bob.\Yes, but now things get weird. On
e safely beneath the surfa
e layer of endothelial 
ells, thesemono
ytes do something real 
ops 
ould never do: they rapidly in
rease their size by several times,transforming into another type of white blood 
ell, the ma
rophage."\Okay, I'll bite - what's a ma
rophage?"\Ma
rophages are a kind of huge immune system super
op 
ell. Their enormous size allows themto more easily engulf things, and when they are mun
hing on toxins and viruses, on fungal 
ells and
an
er 
ells, we are very happy with their behavior. But just like good 
ops gone bad, when theyget into the inside of your blood vessels and start gobbling up 
holesterol and oxidized LDL . . . well,we have a friendly �re situation. They do more harm than good.\They a
tually eat the oxidized LDL?" asks Bob.\Yes. We 
all it `phago
ytosis.' Here's how it works: a ma
rophage snuggles up to one of theLDLs, and then sends out two `arms' of protoplasm that surround it in a deadly hug, and then
lose in from behind, totally engul�ng it, so that now the LDL is a
tually 
ompletely inside of thema
rophage. Instead of simply gobbling up a few of the oxidized LDLs and digesting them, however,these ma
rophages overindulge; they 
an't stop eating, so they be
ome engorged with fat. The fatthat they have been eating, however, is lethal to them. They die, but not before they grow so largethat they 
an't get ba
k out of the arterial wall, so they be
ome entombed there. The LDL-engorged
ar
asses of these dead ma
rophage super
ops a

umulate in the intima, and 
onsolidate to formplaque. On a mi
ros
opi
 slide preparation these dead 
ells take on a bubbly appearan
e, and have
ome to be 
alled `foam 
ells.' When suÆ
iently large numbers of foam 
ells a

umulate, fatty yellowstreaks appear. These protrude above the interior surfa
e of the artery into its lumen; this narrowsthe vessel and redu
es its 
apa
ity to 
arry blood. We 
all this is
hemia. Is
hemia in brain bloodvessels 
auses 
ognitive problems. Is
hemia in heart vessels 
auses 
hest pain, fatigue, and shortnessof breath. And, of 
ourse with atheros
leroti
 blo
kage you have in
reased risk of heart atta
ks andstrokes."5.6 Phase three: thrombus formation, rupture, and disaster\So that's the end of the se
ond phase, whi
h you 
alled plaque formation?"\Right, Bob. The third and �nal phase is thrombus formation."\I guess it really is `�nal' for some people."\Bad joke, Bob. But sadly, it's true. You've probably also heard this one: `The �rst symptom ofa heart atta
k is often sudden death.' This is the unfortunate truth for about half of all heart atta
kvi
tims."\Now that you have my attention, exa
tly what is a `thrombus,' do
?"38



Figure 5.2: Anatomy of atheros
leroti
 plaque. The work of Peter Libby and 
olleagues has demon-strated that plaques with a large lipid 
ore and a thin �brous 
ap are more likely to rupture.\It is simply a blood 
lot - a very dangerous kind of 
lot that o

urs inside an artery. But we aregetting ahead of ourselves. First you need to know about unstable plaque. On the way to eventuallybe
oming `stable plaque,' these fatty atheros
leroti
 deposits go through a dangerous phase knownas `unstable plaque,' in whi
h a very thin layer of 
onne
tive tissue 
ells forms a thin, �brous 
apthat 
overs over the fatty plaque lesions I've been des
ribing. It's a lot like the thin s
ab that you
an see soon after an external 
ut or s
rape on your skin. This 
ap sits on top of the foam 
ells in thefatty streak, forming a `bump' that protrudes even further into the lumen (the inside) of the vessel."\Cal
ium," I 
ontinued, \is now attra
ted to the area and deposits there, 
ausing the plaque toharden, or `
al
ify.' This 
auses the plaque to gradually be
ome less elasti
 and more brittle, likethin bone, and it 
an now easily break."\This 
ombination of foam 
ells, 
al
i�
ation, and lipids, 
overed over by a �brous 
ap, is whatwe 
all `unstable plaque.' It's kind of like a festering sore, or boil, and it's espe
ially dangerous,be
ause, as you 
an see, the normally soft and pliant 
onne
tive tissue `
ap' that 
overs it has nowbe
ome hard, fragile, and brittle."\Beneath this �brous 
ap," I 
ontinued, \trapped foam 
ells are dying and in their death throesthey release harmful 
hemi
als that push upward, en
ouraging the �brous 
ap to rupture. If the 
apdoes rupture, all he
k breaks loose. It's like a pimple or boil erupting: toxi
 
ontents are spewed out.A 
lot, or thrombus, starts forming right there on the inside wall of the artery. If this 
lot be
omeslarge enough, it will 
ause lo
al blo
kage of downstream blood 
ow (
alled an `infar
tion') in thea�e
ted artery. Or the developing 
lot 
an break loose and travel downstream, qui
kly lodging in anarrower portion of the artery. Either way, this is what we 
all a 
ardiovas
ular `event.' If this `event'o

urs in the heart, it's a myo
ardial infar
tion. The vi
tim su�ers sudden 
hest pain, fainting - andas often as not, death. If the blo
kage happens in the brain, we 
all it a stroke, or 
erebral infar
tionand the patient su�ers loss of 
erebral fun
tion or death."\This 
omplex atheros
leroti
 pro
ess I've just des
ribed usually remains silent - in other words,there are no symptoms. And without symptoms, there's no way to know it is developing. No medi
alpro
edure or imaging te
hnique 
an dete
t an unstable plaque on the verge of rupture. Nothing likea heart atta
k attention."\I 
an vou
h for that! But now we have a way to know that train wre
k is 
oming. Now we 
ando the six tests you re
ommend."\Right, Bob."\And then we 
an use your mole
ular medi
ine program to reverse the 
auses of heart atta
ks39



before they happen?"\You are a per
eptive fellow, I must say! Now, thanks to these new dis
overies, long beforedisaster strikes we 
an use our knowledge of 
ellular and mole
ular biology to prevent this disease. Ifwe do our mole
ular homework, there'll be no reason for plaque to form and rupture, 
ausing these
ata
lysmi
, life-
hanging - and often life-ending - events. Get tested! Find those bio
hemi
al signsof plaque development! Nip this disease in the bud."\That's why I'm here, Dr. Tim. To learn how to do that. Thanks for the explanation."\Anytime."

Figure 5.3: Horizontal se
tion through a heart showing infar
tion of left anterior ventri
ular wall.(You are looking upward. Top of illustration is front of body.)
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Chapter 6How to Get Tested and Design YourHeart Program
6.1 The 
ardiovas
ular risk marker panelThese are the six tests you need to evaluate 
ardiovas
ular risk:� Lipid Panel (
holesterol, trigly
erides, LDL, HDL)� C-Rea
tive Protein (
ardia
 or high sensitivity)� Homo
ysteine, plasma� Fibrinogen (a
tivity, not antibody)� Fasting Glu
ose� LDL Parti
le Size6.2 How and where to get testedThe tests I re
ommend in this book are not exoti
 or unusual. They 
an be done by any quali�edmedi
al laboratory.If your insuran
e doesn't 
over testing and you are paying out of po
ket, use Dire
tLabs1 for alltesting. Dire
t Labs o�ers the highest quality testing at a reasonable pri
e. To order the six tests Ire
ommend, 
li
k on the Tim Smith, MD Panel. Current pri
e is $189. (You may want to 
onsideradding the Spe
ial Thyroid Panel, Iron Panel, and Testosterone Free and Total.)If you do have insuran
e 
overage, but with a high dedu
tible, use Dire
tLabs.If your insuran
e does 
over testing, take the list of six tests (lipid panel, C-rea
tive protein,homo
ysteine, �brinogen, fasting glu
ose, and LDL parti
le size pro�le) to your do
tor and ask himor her to order them for you. Expe
t some resistan
e. Most do
tors are not up to date on the latest
ardiovas
ular resear
h �ndings. Chan
es are they won't appre
iate the importan
e of these tests.They may even have a bit of an attitude about it. You may be told that these newer tests are still\experimental," or \unproven," or \unne
essary," and \all you really need is a lipid panel".1Internet: \http://www.dire
tlabs.
om/timsmithmd/Home/CWP/tabid/13892/".41



If your do
tor does agree to order these tests, it is unlikely that (other than 
holesterol) he orshe will know how to interpret and/or treat abnormal results. Though many hardheaded physi
iansbelieve they learned everything they need to know in medi
al s
hool, there are some 
exible soulsout there who truly want to learn and grow and apply the latest resear
h �ndings. If your do
tor isone of these, it might help to provide them with a 
opy of this book.If you need help with any aspe
t of testing or interpretation, in
luding �nding a lo
al physi
ianwho understands the prin
iples outlined here, 
onta
t me at drsmith�renewalresear
h.
om2.If you are a physi
ian who supports an enlightened approa
h to 
ardiovas
ular disease, please
onta
t me at drsmith�renewalresear
h.
om. There are patients out there who need you!6.3 Insuran
e 
overage and low-
ost testingIf you have PPO (Preferred Provider Organization) health 
are insuran
e, 
han
es are ex
ellentthat all the tests will be 
overed.Be
ause dedu
tibles 
an be high and other labs 
harge mu
h higher rates than Dire
tLabs, usingyour insuran
e - even with 
overage - may not be the most 
ost-e�e
tive option. Compare pri
es!If you have an HMO, expe
t a hassle from your \gatekeeper" do
tor. Insuran
e 
ompany HMOsdon't like their do
tors to order too many tests, so they penalize the ones who do. HMOs are notinto prevention; they are more 
on
erned about 
utting short-term 
osts. It won't hurt to ask, butyou will almost 
ertainly be told that these tests aren't 
overed. If this is the 
ase, go to Dire
tLabsor 
onta
t me at drsmith�renewalresear
h.
om for more information.Medi
are 
overs all the tests I re
ommend - so long as you haven't signed your wonderful \originalMedi
are" 
overage over to an HMO. (Don't do that!)6.4 When your results 
ome ba
kFor ea
h abnormal (out-of-range) results, read the 
orresponding 
hapter in Part II of this book. Forexample, if your CRP and �brinogen are elevated, read Chapter 8 about CRP and Chapter 10 about�brinogen. Of 
ourse, I'd be honored if you read all the 
hapters, but you really only need to readthe ones that pertain to your abnormal test results.6.5 About normal rangesImportant note: The normal ranges listed on your lab test printout are often ina

urate (that is tosay, not 
onsistent with the latest resear
h literature). Do not use them! Follow the normal rangesprovided below and in this book.Allow me to provide a 
ouple of examples. A typi
al lab printout will give the normal range forhomo
ysteine as \0-13.0 �mol/L". The resear
h literature tells us, however, that heart atta
k riskstarts at a homo
ysteine of 5, and has doubled in those with a level of 10. At 13 the probability ofa 
oronary event is 250% of baseline! Obviously, an individual with a homo
ysteine of 13 is at highrisk.Another example: Re
ently one of my patients re
eived a lab printout that gave the normal rangefor �brinogen as \208-423 mg/dL". Her level looked normal at 352. However, the resear
h literature2Internet: \mailto:drsmith�renewalresear
h.
om". 42



shows that 
ardiovas
ular event risk begins at 250, and is 2-3 times higher by the time you get to352.The two situations where the labs and I agree are 
holesterol (in
luding the entire lipid panel)and LDL Parti
le Size. Lab normals for the other four markers - C-Rea
tive Protein, Homo
ysteine,Fibrinogen, and Fasting Glu
ose - are usually at varian
e with the 
urrent literature.Normal ranges for all markers are provided in the bulleted list below and in the respe
tive
hapters:� Cholesterol � 200, LDL < 99, Trigly
erides < 150 mg/dL, HDL > 40, or VLDL < 30.� C-Rea
tive Protein 0.0-0.8.� Homo
ysteine � 6.3.� Fibrinogen (a
tivity) 150-250.� Fasting Glu
ose � 90.� LDL Pattern: A.Additional markers:� Thyroid Panel (\Spe
ial Thyroid Panel" at Dire
tLabs): Free T3 (3.5-5.5 is optimum), FreeT4 (0.9-1.9), TSH (� 1.5).� Iron Panel - iron level with TIBC (total iron binding 
apa
ity) and ferritin (use lab normals).� Testosterone, Total (Ideal range 50-150) and Free (6-18).6.6 Interpret your test results and design your programRemember, ea
h abnormal result tells you atheros
leroti
 disease is developing in your arteries rightnow. Reversing that abnormal result will reverse the disease pro
ess.For ea
h of your markers that is outside the normal range: 1.) read the relevant
hapter (see list below), and 2.) follow the re
ommended program:� If you have an abnormal Cholesterol (� 200), LDL (> 99), Trigly
erides (> 150mg/dL), HDL(< 40), or VLDL (> 30 mg/dl), read Chapter 7 - Lipoproteins and the Lipid Panel: Cholesteroland LDL, Trigly
erides, HDL, VLDL.� If you have an abnormally high C-Rea
tive Protein (> 0.8), read Chapter 8 - C-Rea
tiveProtein.� If you have an abnormally high Homo
ysteine (> 6.3), read Chapter 9 - Homo
ysteine.� If you have an abnormally high Fibrinogen (> 250), read Chapter 10 - Fibrinogen.� If you have an abnormally high Fasting Glu
ose level, (> 90), read Chapter 11 - Blood Sugar,Insulin Resistan
e, and The Metaboli
 Syndrome.� If your LDL parti
le size is Type B or \mixed" Type A and Type B, read Chapter 12 - LDLParti
le Size. 43



� If your thyroid level is low, you will need to seek treatment. Also, to better understand this
ondition, read Chapter 36 of my book, Renewal: the Anti-Aging Revolution. (Rodale Pressand St. Martin's Press).� If your iron level is high, donate a unit of blood to bring it down.� If your testosterone level is low, �nd an alternative-minded do
tor who will pres
ribe testos-terone. For information about the importan
e of testosterone read Chapter 35 in Renewal. Forinformation and referrals 
all Women's International Pharma
y at 1-800-279-5708.Using the information provided in the appropriate 
hapters, design your own personal program. Tomake this pro
ess easier, I've provided numerous dietary, lifestyle, and nutritional medi
ine optionsthat work to normalize ea
h marker. These are not 
asual or random re
ommendations; every itemI've listed has been proven e�e
tive in peer-reviewed published resear
h studies. The nutritionalmedi
ines I re
ommend are widely used by today's alternative and integrative physi
ians. The moreof these re
ommendations you 
an follow, the better your out
ome will be.6.7 Follow-up testing is 
ru
ial to your su

essRepeat testing at regular intervals is the only way you will know whether your program is working.Here is the s
hedule I re
ommend:6.7.1 After 8-12 weeks, retestOn
e you have 
hosen the elements of your program, follow it 
onsistently. Take your supplementstwi
e a day, every day. Follow your diet every day. Exer
ise for a full hour every day, if you possibly
an. Then, after two to three months, it's time to retest. You only need to retest the markers thathad been abnormal on initial testing.These results are your guide to adjusting your program. Don't be disappointed if your markershave not yet be
ome normal. The purpose of testing at this point is simply to make sure that youdon't 
ontinue too long on a program that is not working. Your program will take from 6-12 monthsor more to have its full e�e
t, so the results you get on the �rst follow-up test are unlikely to beideal. We are simply looking to make sure that you are moving in the right dire
tion.If your numbers indi
ate improvement - even if it is modest - 
ontinue on your program. If youhave followed your program 
arefully and the number for any given marker hasn't budged (or ishigher), then you do need to try di�erent options. Otherwise, stay the 
ourse, while remindingyourself that this is a gradual pro
ess.We are all metaboli
ally and bio
hemi
ally di�erent. Therefore, some nutritional medi
ines willwork for you that might not work for others, and vi
e versa. That's why I have listed many di�erentoptions (all supported by the resear
h literature) for treating ea
h marker. If your initial programdoes not seem to be working, don't give up, just swit
h to other options. Although I expe
t thetop-ranked options to work for more people more of the time, only trial and error 
oupled with repeattesting will determine the program that works best for you. Again, for ea
h marker that is moving(however gradually) in the right dire
tion, just keep doing what you have been doing. If any markeris not moving toward normal, study the list of re
ommendations for that marker and 
hange yourprogram.Continue testing ea
h abnormal marker every three months until it be
omes normal.44



To make sure your program is working, it is ne
essary to retest at three-month intervals until you�nd the 
ombination of supplements that works best for you. Continue to adjust your program andretest until your abnormal markers are all 
onsistently moving toward the normal range.After all of your elevated risk fa
tors have moved into the normal range, retest all the markers(not just the ones that have been abnormal) every six months to make sure they stay there.6.8 Additional risk markers for 
ardiovas
ular disease� Hypertension - If your blood pressure is above 135/85, it is important to get it down into thenormal range (ideally 120/80). Hypertension damages arteries and a

elerates atheros
lerosis.Use natural treatments if possible. Treating hypertension is a 
omplex topi
 and beyond thes
ope of this book. Daily exer
ise is a 
ru
ial natural tool for reversing elevated blood pressure.� Hypothyroidism - Thyroid hormone is an anti-aging hormone, so you want optimum amountsto both feel good and live long. Do
tors frequently fail to 
orre
tly identify hypothyroidism.Common symptoms of hypothyroidism in
lude fatigue, temperature intoleran
e, 
onstipation,dry skin, 
old extremities, and inability to lose weight. Even a marginally under-a
tive thyroidgland predisposes to atheros
leroti
 
oronary artery disease. For more information, a list ofsymptoms, and information about testing your basal temperature at home to diagnose possiblehypothyroidism see Chapter 37 in my book, Renewal: The Anti-Aging Revolution. Three testsare required to make this diagnosis: TSH, Free T-3, and Free T-4. Ideal ranges: Free T-3,3.5-5.5 pg/ml; Free T4, 0.9-1.9 pg/ml; TSH, less than 1.5 mIU/L. If your TSH is above 2.0 oryour Free T3 is below 3.5, you are hypothyroid.� Iron Panel - Be
ause iron is a free radi
al and a powerful oxidizing agent, ex
esses overloadthe body's antioxidant systems, in
reasing the risk of heart disease and 
an
er. An iron panelusually in
ludes serum ferritin (the primary protein used for iron storage), serum iron,total iron-binding 
apa
ity (TIBC, your red blood 
ells' 
apa
ity to transport iron), andtransferrin (a protein that binds iron).� Testosterone - Low testosterone levels (in men and women) in
rease heart disease risk. Askfor a free and total testosterone level. Ideal total testosterone range for men is 300-1500;for women 50-150.� Chlamydia pneumoniae, Heli
oba
ter pylori, and Cytomegalovirus antibody lev-els (IgG, IgM). These mi
robes have been shown to 
ause and/or a

elerate progression ofatheros
leroti
 
oronary artery disease.6.9 A note about supplementsThe importan
e of avoiding low quality nutritional supplement produ
ts 
annot be overemphasized.These produ
ts 
an make you si
k be
ause they 
ontain inferior and/or toxi
 sour
e material. Supple-ments from any national drugstore and supermarket 
hain, or any big box store (even the ones we have
ome to trust for quality in other areas, su
h as food, pharma
euti
als, or other 
onsumer produ
ts),virtually always 
ontain low quality, often toxi
 sour
e material, and unwanted additives. Compa-nies whose produ
ts I do re
ommend in
lude Renewal Resear
h (dis
laimer: the author is founderand part owner of this 
ompany), ProThera, Thorne Resear
h, Allergy Resear
h Group/Nutri
ology,E
ologi
al Formulas/Cardiovas
ular Resear
h, Solgar, Phytopharmi
a, Intensive Nutrition, and PureEn
apsulations. 45



*******In Part Two, I will dis
uss the personality of ea
h heart marker, how it parti
ipates in theatheros
leroti
 disease pro
ess, and what you need to do if yours 
omes ba
k abnormal . . .
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Part IIThe Markers
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Chapter 7The Lipid Panel: Cholesterol, LDL,Trigly
erides, HDL, VLDL

Figure 7.1: Stru
ture of a lipoprotein parti
le. The outer 
oat 
ontains free 
holesterol, phospholipidsand proteins (Apolipoproteins) that assist LDL transport in the blood. The 
ore 
ontains 
holesterolester and trigly
eride mole
ules.

Figure 7.2: Relative sizes of lipoproteins.49



7.1 LipoproteinsEverything we eat is 
omposed of just three types of nutrients: fat, protein, and 
arbohydrate.The proteins (digested down into individual amino a
ids) and the 
arbohydrates (digested downinto individual sugar mole
ules) are soluble in water, and so 
an be easily shipped through thebloodstream. Fats, on the other hand, are not water soluble, so Nature had to �nd a way to pa
kageup in order to ship them around in the body. Lipoproteins, spe
ialized water-soluble parti
les thatenable lipid transport, are the \solution" to this problem. Synthesized in the liver, lipoproteinssolubilize lipids, ferry them about to the far rea
hes of the body, and then unload them at spe
i�
target sites.Though there are many types of lipoproteins, the three most important ones are found on astandard lipid panel: LDL, HDL, and VLDL.Lipoproteins are tiny, nanos
ale balls whose outer wall is a single layer of fat (phospholipids and
holesterol) with protein mole
ules embedded in it. The inner 
ontents - the payload, if you will - oflipoproteins in
ludes 
holesterol, trigly
erides, and small amounts of other lipids.Lipoproteins 
ome in a variety of sizes, ranging from very small to very large. Of 
ourse my useof the word \large" here is relative; all lipoproteins are tiny. We measure their size in nanometers(nm), or billionths of a meter.HDL (high density lipoprotein) parti
les are the smallest lipoproteins. They range from 5-12 nmin diameter. LDL parti
les are somewhat larger, averaging 18-25 nm, and VLDL (very low densitylipoproteins) are the largest of all, averaging 30-80 nm in diameter.If an HDL parti
le were the size of a softball, LDL parti
les would be the size of a so

er ball andVLDLs would be the size of a bea
h ball. The trigly
erides 
arried around inside these lipoproteinparti
les would be marble-sized and the 
holesterol mole
ules would be the size of a pea.

Figure 7.3: Mole
ular stru
ture of the 
holesterol mole
ule - 2 dimensions.7.1.1 Components of a lipid panel� Total Cholesterol� LDL (Low Density Lipoprotein)� Trigly
erides� HDL (High Density Lipoprotein)� VLDL (Very Low Density Lipoprotein)50



Figure 7.4: Mole
ular stru
ture of the 
holesterol - 3 dimensions.In the following se
tions I'll dis
uss ea
h 
omponent of the Lipid Panel. And if your numbers areo�, you'll learn how to �x them.7.2 Cholesterol: good or evil?7.2.1 Cholesterol's image problemWhat's the �rst thing you think of when you hear the word \
holesterol"? Most folks asso
iate theword with disappointing out
omes: heart atta
ks, strokes, hardening of the arteries, bypass surgery.It might surprise you to learn that 
holesterol is a
tually a good guy, a steroid-type mole
ule thatis 
ru
ial to our existen
e. Without 
holesterol, life as we know it would be impossible. So allowme to tell you a little more about 
holesterol, a mole
ule no less ne
essary for optimum health thanvitamin C and insulin.Synthesized in the liver and most other body tissues, 
holesterol is a relatively simple mole
ularbuilding blo
k used by our bodies to manufa
ture hundreds of other mole
ules.Cholesterol is a 
ru
ial stru
tural 
omponent of the walls that surround every one of your 100 orso trillion 
ells.We'd be hard put to reprodu
e our spe
ies without the estrogen, progesterone, testosterone, andhundreds of other steroid hormones manufa
tured from 
holesterol in our ovaries and testes.In the adrenal glands, 
holesterol is the starting point for synthesis of over 150 stress manage-ment hormones (in
luding pregnenolone, DHEA, 
ortisol, et
.). These steroids manage stress andin
ammation (for example, allergies, infe
tions, trauma) and immune responsiveness.The liver transforms 
holesterol into bile jui
es that are delivered to the intestinal tra
t to digestand absorb fats. Without this form of 
holesterol, we would be unable to absorb the essential fattya
ids and fat soluble vitamins (A, D, E, and K) from food and supplements.In the skin, ultraviolet light transforms 
holesterol into vitamin D (whi
h is also a hormone).Re
ent resear
h has shown vitamin D to be far more important than we originally imagined. Beyondits role in 
al
ium metabolism and bone health, D is now known to play 
riti
al roles in mentalhealth, blood sugar regulation, immune health and 
an
er prevention.Without 
holesterol, we'd be in big trouble: we'd have no prote
tion from stress, no sex life,nothing to keep our 
ells from falling apart, our risk of degenerative disease would skyro
ket, 
an
erwould be far more prevalent, and we'd die young. So 
holesterol 
an't be all bad.51



If 
holesterol does so many good things, why does it have su
h a lousy reputation? Let's fa
e it:elevated 
holesterol is intimately asso
iated with high risk of heart atta
k and stroke, so most peoplethink of it as a kind of mole
ular mass murderer. Millions of human deaths every year 
an be tra
eddire
tly ba
k to elevated blood levels of this waxy mole
ule. How 
ould a substan
e so importantto our well-being have gone so far astray? To answer this question, you need to know a little moreabout 
holesterol and LDL, its partner in 
rime.7.2.2 Where does 
holesterol 
ome from?There are only two ways 
holesterol 
an get into your body (and from there into the bloodstreamand perhaps deposited as plaque in the walls of your arteries):1. You eat it, by 
onsuming animal-derived foods (plant foods 
ontain no 
holesterol).2. Your liver makes it.First let's 
onsider the outside sour
es - the dietary sour
es - of 
holesterol. The amount of
holesterol we eat is determined solely by the amount of animal food we 
onsume. All animal foods(seafood, beef, poultry, eggs, dairy) 
ontain 
holesterol. No plant food (fruit, vegetables, grains,beans, nuts, seeds) 
ontains 
holesterol. So those who 
hoose to eat vegetarian are automati
ally ona 
holesterol-free diet.The amount of 
holesterol we make is geneti
ally determined, and varies greatly from one personto the next. That's why some people - the ones who are programmed not to make mu
h 
holesterol- 
an easily lower their blood level by simply redu
ing the amount of 
holesterol-laden animal foodsthey eat. Dietary restri
tion works for this group be
ause their extra 
holesterol is all 
oming fromdiet.Others, however - and I am a 
ard-
arrying member of this group - are geneti
ally programmedto make lots of 
holesterol, regardless of how mu
h we 
onsume. We �nd it impossible to lower our
holesterol by simply restri
ting animal foods. Even if we eat a vegan (
holesterol free) diet, ourbodies just ramp up the 
holesterol-manufa
turing ma
hinery to make up for the shortfall. In my
ase (and I am de�nitely not alone), without treatment, my 
holesterol stays at the same high level- regardless of whether I eat vegan.Many years ago so I tried a little experiment on myself. For one month I ate a high animal fatdiet. We are talking eggs with butter for breakfast, burgers for lun
h and ham or steak or 
hi
kenfor dinner. Then I 
he
ked my 
holesterol and it was very high at 305 (normal is less than 200).For the next month, I swit
hed to a stri
t vegan diet that 
ontained no animal foods and thus no
holesterol. If 
holesterol was present, my body had to be making all of it. The lipid panel at theend of the se
ond month was exa
tly the same as the one at the end of the �rst: 305!My experiment demonstrated that for members of the geneti
ally predisposed high-
holesterolgroup (like me), dietary 
holesterol restri
tion (that is, avoiding animal fats) won't work. We needa more stringent program that in
ludes the following:� daily exer
ise� very low total 
arbohydrate intake� sugar restri
tion� minimal animal fats (very lean meat, nonfat dairy)52



� red yeast ri
e extra
t (the original, only natural - and by far the best - statin)� pomegranate jui
e (fresh, organi
)� 
ur
umin (turmeri
) - for optimum absorption use Meriva R
 phytosome bound form� garli
 (as the fresh vegetable or in 
apsules)� other natural 
holesterol-lowering agents (see information at the end of this 
hapter)7.2.3 Cholesterol transport into the 
ellWhen a 
ell needs some 
holesterol (remember that all 
ells need 
holesterol and it serves manyfun
tions in the body), that 
ell's DNA synthesizes LDL re
eptor proteins that migrate to the outer
ell membrane and be
ome embedded in it, 
ausing the formation of a small re
eptor \pit". TheLDL re
eptor then sends out signals that enti
e nearby LDL parti
les, and when one gets 
lose, there
eptor snares it. The re
eptor protein, along with its 
holesterol-laden LDL parti
le, then formsa small vesi
le that moves to the interior of the 
ell and merges with another membrane-boundsa
k 
alled a lysosome. The lysosome se
retes enzymes that separate the 
holesterol from the LDLparti
le. The 
holesterol is released into the 
ell and the LDL re
eptors are re
y
led ba
k to theouter 
ell membrane where they lat
h onto another LDL parti
le and repeat the pro
ess.7.2.4 Cholesterol: a weak marker for atheros
leroti
 diseaseUnlike all the other markers des
ribed in this book, 
holesterol is an \inno
ent bystander," the mole
-ular guy who happens to be in the wrong pla
e at the wrong time. Let me explain. Be
ause LDLs
ontain 
holesterol, their numbers go up and down in tandem. Too many LDLs will therefore alwaystranslate into too mu
h 
holesterol. Cholesterol does not by itself 
ause vas
ular disease. It justhappens to be inside of the LDL parti
les that (when oxidized and then devoured by ma
rophages)end up trapped in plaque in the walls of arteries. (For a more 
omplete explanation of this pro
ess,see Chapter 5: Atherogenesis.)7.3 LDL: little balls of fatLDLs are lipoprotein parti
les that fun
tion like miniature tru
ks. Their payload is 
holesterol. Ea
hLDL parti
le pa
ks about a thousand 
holesterol mole
ules inside its greasy outer 
oating and 
arriesthem from the liver to various lo
ations around the body. On
e delivered, the 
holesterol is droppedo� and 
onverted into the array of bio
hemi
als listed above: hormones, 
ell walls, digestive jui
es,vitamin D, et
.7.3.1 Why LDL is important - the 
holesterol - atheros
lerosis 
onne
-tionEviden
e from a very large body of resear
h supports the notion of a 
lose relationship between heartatta
ks and an elevated LDL level. Of thousands of studies, perhaps the best-known and most 
on-vin
ing is the Framingham long-term population study of heart disease risk, whi
h tra
ked medi
aldata and habits (dietary, exer
ise, smoking, et
.) of thousands of 
itizens of a small Massa
husetts
ommunity for over �ve de
ades. Spe
i�
ally, the Framingham study showed that people with el-evated 
holesterol levels experien
ed more heart atta
ks. This population study 
orrelates tightly53



with basi
 s
ien
e resear
h showing that animals with experimentally indu
ed high 
holesterol levelsdevelop atheros
leroti
 lesions indistinguishable from those found in humans. So, there's really noneed to question that 
holesterol is the bad guy, right? Well, not so fast . . .7.3.2 Oxidized LDL - the real 
ulpritIt turns out that the true villain isn't 
holesterol, or even LDL. It is LDL oxidation. LDL parti
lesin their unoxidized form present no danger to our arteries. If the LDL be
omes oxidized, however,trouble is brewing. LDL parti
les 
an easily be
ome oxidized in people with an ex
ess of free radi
als(too mu
h junk and pro
essed food, pesti
ides, pollutants, toxins, et
.) or those with a de�
ien
y ofantioxidants.In the oxidized state, LDL has be
ome a free radi
al that damages (again, by oxidation) thatdeli
ate inner arterial lining, the endothelium (see Chapter 4). Having 
aused lo
al endothelialirritation and in
ammation, the oxidized LDL parti
le 
an now �nd its way through and beneaththe endothelium. On
e there, it 
an't get out, so it a

umulates, and this a

umulation eventuallybe
omes what we know as atheros
leroti
 plaque.So it's oxidized LDL - not 
holesterol - that's responsible for the millions of deaths every year fromheart and 
ardiovas
ular disease. For de
ades now we have been looking at the 
holesterol \inno
entbystander" rather than at oxidized LDL. Cholesterol served as an adequate marker be
ause it tra
ksLDL and LDL, in turn, is dire
tly proportional to oxidized LDL. Oxidized LDL alone, however,provides a far more a

urate marker for predi
ting 
ardiovas
ular \events". Unfortunately, oxidizedLDL testing is 
urrently not available, but hopefully that will 
hange as in
reasing numbers of do
torsand resear
hers 
ome to appre
iate its powerful 
ausative role.Now it be
omes 
lear why 
holesterol and LDL are weak markers. The people with high LDL andhigh 
holesterol who never have a heart atta
k are the ones with lower levels of oxidized LDL.7.3.3 Size matters tooRe
ent studies have shown that LDL parti
le size 
orrelates with atheros
lerosis progression far betterthan the a
tual number of LDL parti
les. Smaller, denser LDL parti
les are dangerous be
ause they
an more easily squeeze between endothelial 
ells and gain a

ess to the wall of the artery, wherethey 
ause plaque formation. Larger LDLs 
an't get through, so they are asso
iated with a greatdegree of safety. High 
on
entrations of small LDL parti
les are asso
iated with higher rates of
ardiovas
ular events (heart atta
ks and strokes), faster progression of atheros
lerosis, and higherrisk of death. Conversely, high levels of large, buoyant, \
u�y" LDL parti
les 
onfers great prote
tion.See Chapter 12 for more about LDL density.7.3.4 Unstable plaque: ex
eptionally dangerousRe
ently formed plaque is a waxy deposit that 
auses a bulge on the inside wall of a blood vessel.Plaque is an in
ammatory pro
ess that is going through the initial stages of healing. Like a pimple ora boil, this early plaque lesion is 
overed by a s
ab-like a�air: a very thin, fragile layer of skin, belowwhi
h lies a seething 
auldron of 
holesterol-laden gunk. If this \unstable" 
overing ruptures, the
ontents will be released and a 
lot will form inside the artery at the lo
ation of the rupture that 
anblo
k the 
ow of blood through the artery. Equally devastating, the 
lot 
an form and then breakloose from its moorings on the inner arterial wall, travel a short distan
e, and lodge downstreamwhere the vessel narrows. This 
auses an \infar
tion".54



Blo
kage of downstream 
ow in the vessel unleashes the horri�
 
as
ading sequen
e of events we
all a heart atta
k: oxygen deprivation in the tissues served by the vessel, 
hest pain, shortnessof breath, 
ollapse, resus
itation, the risk of sudden death, ambulan
es, emergen
y rooms teemingwith ex
ellent highly skilled and dedi
ated workers hell bent on saving another life, intravenous 
lotbusting drugs, pain relievers (usually morphine), hospitalization, 
ardiologists, get-well 
ards. And -in about half of all 
ases - a funeral.Atheros
leroti
 plaque itself is not so dangerous, but unstable plaque is. We used to think thatthe most dangerous plaques were the largest ones, but now we know that the older, well-establishedplaques - be
ause they slow the 
ow of blood - are the most likely to 
ause angina (
hest pain), butare not 
losely asso
iated with heart atta
ks. It's the small new plaques that haven't yet healed over- the \unstable" ones - that 
ause heart atta
ks.7.3.5 What's an ideal 
holesterol and LDL level?A normal healthy person has no more than two grams of 
holesterol per liter of plasma. We measure
holesterol in tenths of a liter (or de
iliters), so that 
omes to a little less than 200 mg per de
iliter.As the level rises above 200, so does risk. By the time serum 
holesterol has rea
hed 260 mg/dL the
han
es of a heart atta
k have risen to 500%, or �ve times the risk of a person with a level below200.A healthy LDL level is below 90 mg per de
iliter. LDL rises with 
holesterol, so when 
holesterolis elevated, so is LDL.7.3.6 Lowering 
holesterol worksNo expert seriously questions the fa
t that lowering 
holesterol slows, stops, and may even reverseplaque buildup and heart atta
k risk. However, experts most de�nitely do di�er as to the bestmeans to a
hieve this end. No do
tor, alternative or mainstream, questions the value of severelyrestri
ting animal fat. Mainstream do
tors, however, are smitten with the statin drug approa
h- but this has some serious drawba
ks. Statin drugs routinely 
ause unwanted side e�e
ts su
h asmus
le damage (statin-indu
ed myopathy), liver damage, and statin-asso
iated dementia. (Importantbrain stru
tures are made of 
holesterol and in some unfortunate individuals statin drugs interferewith proper brain 
ell metabolism.) These problems, though widely ignored and/or pooh-poohedby mainstream pra
titioners, are well-do
umented in the s
ienti�
 literature. Ex-astronaut DuaneGraveline, M.D., in his book \Lipitor: Thief of Memory", re
ounts the horrifying story of his ownstatin-indu
ed global amnesia, and elu
idates the many problems 
aused by these drugs.The good news is that we have natural alternatives to statins that are just as e�e
tive but don't
ause unwanted side e�e
ts and toxi
 rea
tions. Red ri
e yeast extra
t, pomegranate jui
e, andserrapeptase are among the many natural 
hoi
es that lower 
holesterol without toxi
ity. (See endof this 
hapter for all the treatment options.)Lowering blood 
holesterol (and with it, LDL) provides two distin
t bene�ts. First, if there is less
holesterol to get trapped in plaque, overall plaque size will be smaller. Se
ond, lowering 
holesterolin
reases plaque stability - that is, it de
reases the 
han
es that unstable plaque will rupture, 
ausinga heart atta
k. Even people who have already had a heart atta
k 
an substantially redu
e the riskof a repeat simply by 
holesterol redu
tion. But please: do it naturally!Lowering your elevated 
holesterol and LDL dishes out some impressive bene�ts. One major studyfollowed for �ve years 4400 patients who had already had heart atta
ks. The only intervention inthese patients was aggressive lowering of their 
holesterol. The authors 
on
luded that if a typi
alpra
titioner simply lowered 
holesterol in his or her patients, after �ve years:55



� Forty people would be saved out of the 90 who would otherwise die from heart disease.� Seventy of the expe
ted 210 nonfatal heart atta
ks would be avoided.� Bypass surgery, angioplasty and stent pro
edures would be avoided in 60 of the 210 patientswho would have otherwise needed these pro
edures.Clearly, 
holesterol redu
tion works. If we take a 
loser look at the same data, however, anotherstory emerges - one that unders
ores lipid panel limitations and the importan
e of 
omprehensivetesting. In the �ve years of this study, almost half of these patients had a negative out
ome. Forevery 1000 patients:� 140 went on to have another nonfatal heart atta
k� 90 died of heart disease� 150 went on to require a surgi
al pro
edure7.3.7 Keeping 
holesterol and LDL in perspe
tiveOverwhelming eviden
e tells us that LDL and 
holesterol are bad a
tors. There is no question thatif your 
holesterol level ex
eeds 200, you need to get it down. However, our national �xation on
holesterol has pushed aside more important markers. Millions of lives have been lost due to this
ostly mistake. Cholesterol and all the other markers are \independent" of one another. This meansthat ea
h - without any help from the others - 
an 
ause atheros
lerosis. Testing just for 
holesterol(the lipid panel) just won't 
ut it anymore: we need to measure and treat them all.Why the 
holesterol �xation? Why do most do
tors refuse to test and treat for other, morea

urate markers? One reason is that drugs provide the illusion of an easy �x. All the physi
ian hasto do is whip out his or her pres
ription pad and lower his patient's 
holesterol. There's no statin,however - no qui
k and easy drug �x - for the remaining markers. Even though they all 
ontributeto the disease pro
ess, only their weakest and least relevant member, 
holesterol, gets addressed. Nowonder so many people with normal 
holesterol levels have heart atta
ks!The problem 
omes down to 
ash 
ow. Nutritional supplements, exer
ise, and dietary 
hangesdon't generate in
ome for Big Pharma. Massive numbers of people are dying of a preventabledisease, but the industry assigned to treat it is motivated by pro�ts. Patient welfare takes a ba
kseat. Atheros
leroti
 disease is preventable and reversible, but until our health 
are industry developsa genuine desire to address and 
ure the underlying 
auses of this epidemi
, it will 
ontinue.7.4 How to lower your 
holesterol and LDLLowering Your Cholesterol and LDLLow 
arb dietDaily exer
iseRed yeast ri
e extra
t - "Nature's statin" - Take 1-2 600 mg. 
apsules twi
e daily. Used inChinese Traditional Medi
ine for over a thousand years, red yeast ri
e extra
t 
onsists of naturally-o

urring medi
inal 
ompounds that regulate lipid levels without the dangers asso
iated with statindrugs. Used to 
ure heart disease and 
ir
ulatory disorders sin
e the Tang Dynasty (800 A.D.),56



this potent herbal lowers 
holesterol, trigly
eride and low-density lipoprotein (LDL) levels. Containsheart-friendly phytonutrients that go far beyond simply lowering 
holesterol to provide a broadspe
trum of 
ardiovas
ular bene�ts. Red yeast ri
e lowers Coenzyme Q-10, so add 50 mg. a day ofCoenzyme QH daily.Pomegranate jui
e - Drink 6-8 oun
es of pure jui
e daily. Lowers 
holesterol and LDL, reversesatheros
lerosis, melts away advan
ed plaque while redu
ing LDL oxidation. Pomegranate jui
e is themost powerful fruit-derived antioxidant. Must be pure organi
 - i.e., made from whole whole freshfruit, no other ingredients, no other jui
es, no additives, not from 
on
entrate. Use Lakewood brand\Pure Pomegranate".Cur
umin (a 
omponent of the spi
e turmeri
) - 2-8 500 mg. phytosome 
apsules twi
edaily, or use turmeri
 liberally in 
ooking. 2-8 grams a day have been used in resear
h studies.Lowers 
holesterol and LDL and reverses atheros
lerosis. Sti
k with Meriva R
 \phytosome" produ
tsin whi
h 
ur
umin has been bonded to a fat soluble substrate (phosphatidyl
holine) to enhan
eabsorption.Green Tea Extra
t - 1-2 
apsules twi
e daily. Green tea redu
es 
holesterol and LDL byin
reasing LDL re
eptor expression (as measured by LDL re
eptor binding a
tivity) in the liver.Upregulating the LDL re
eptor redu
es 
holesterol by 30%.Therapeuti
 GoalsLower 
holesterol to ideal level of 170-200 mg/dLLower LDL to ideal level of 70-90 mg/dL7.4.1 Basi
 program to lower 
holesterol and LDLThe four most e�e
tive nutritional supplements for lowering 
holesterol and LDL are red yeast ri
eextra
t, pomegranate jui
e (organi
 Lakewood PURE Pomegranate) , 
ur
umin (as In
amma-tion Control), and green tea extra
t. These food-derived, phyto
hemi
als should be the startingpoint for your 
holesterol-lowering program.Cur
umin - (2-8 500 mg 
apsules twi
e daily, or use turmeri
 liberally in 
ooking.) 2-8 grams aday have been used in resear
h studies. Though it prevents and reverses atheros
lerosis via numerousme
hanisms, 
ur
umin is not well-absorbed. Pur
hase only \phytosome" produ
ts in whi
h 
ur
uminhas been bonded to a fat soluble substrate like phosphatidyl
holine to enhan
e absorption.Green tea extra
t (1-2 
apsules twi
e daily).Garli
 
apsules (1-3 on
e or twi
e a day).Low-
arb, low-fat diet that minimizes animal foods (meat, eggs, dairy). Minimal amounts ofextremely lean meat. Eat lots of veggies, beans, fruit, nuts and seeds.Daily exer
ise7.4.2 Red yeast ri
e extra
tTake 1-2 600 mg 
apsules twi
e daily.Used in Chinese Traditional Medi
ine for over a thousand years, red yeast ri
e extra
t (HongQu) is the original herbal statin drug. This medi
inal herb is just as e�e
tive as its modern drugkno
ko�s, but isn't plagued by the host of dangerous side e�e
ts that a

ompany the use of statindrugs. 57



As des
ribed in the an
ient Chinese pharma
opoeia, Ben Cao Gang Mu-Dan Shi Bu Yi, publishedduring the Ming Dynasty (1368-1644), the use of red yeast ri
e in China to 
ure heart disease and
ir
ulatory disorders was �rst do
umented in the Tang Dynasty (800 A.D.) and has been used eversin
e.Red yeast ri
e is made by fermenting ri
e with Monas
us purpureus, a type of red yeast. (Red yeastri
e extra
t does not 
ontain any yeast, however.) In the 1950s modern drug resear
hers, re
ognizingthe potential medi
al importan
e of red yeast ri
e extra
t, but realizing they 
ouldn't make a pro�tselling a non-patentable Chinese herb, stripped out the single most e�e
tive mole
ule (dis
arding the
ru
ial supporting 
omponents), and then synthesized it. The result was the original statin drug:lovastatin (Meva
or). Unlike the Chinese herb, the synthesized drug 
auses severe mus
uloskeletalsymptoms and brain damage.Plant medi
inals (herbs) 
ontain a spe
trum of a
tive ingredients. Isolating and purifying onepatentable mole
ule, while tossing out the other members of the family of bene�
ial 
ompounds, isa pres
ription for side e�e
ts and toxi
ity. Statins are no ex
eption. Statins, the drug version of redyeast ri
e extra
t, 
ommonly 
ause severe mus
uloskeletal symptoms, in
luding mus
le 
ramping,rhabdomyolysis (breakdown of mus
le tissue), myositis (in
ammation in the mus
le), and myalgia(pain in mus
les). These symptoms are usually missed by the pres
ribing physi
ian, who 
halks themup to mus
ular misuse or old age. These adverse rea
tions are not seen in patients using red yeastri
e extra
t.The most ominous adverse rea
tion, however, is statin-asso
iated dementia. This syndrome hasbeen do
umented by several resear
h reports in the s
ienti�
 literature, and thousands of ane
dotalreports. The \statin e�e
t study," where patients on statins self-report side e�e
ts, tells us that 48%of patients on statin drugs report some degree of mental impairment. Statin-asso
iated memory loss,diÆ
ulty 
on
entrating, 
ognitive impairment, and either global or partial amnesia are the dark sideof statins.One of my patients 
omes to mind. Millie had been mispla
ing her keys, losing tra
k of what shewas doing, be
oming easily 
onfused. I told her about statin-asso
iated dementia, and suggested shetry going o� her statin for a while. Within a week her brain started fun
tioning again and all hersymptoms went away. When Millie told her 
ardiologist what she had done, he fussed and fumed,
alled it balderdash and horsefeathers, and insisted she get ba
k on her statin drug. Millie 
omplied,but within a week, her 
ognitive and memory problems had returned in full for
e. She quit again,this time for good.I re
ommend red yeast ri
e extra
t to my patients be
ause it very e�e
tively lowers 
holesterol,trigly
eride and low-density lipoprotein (LDL) levels and provides broad spe
trum 
ardiovas
ularbene�ts without the potential toxi
ity of statin drugs. Red yeast ri
e extra
t outshines statins be
auseit 
ontains an array of naturally-o

urring heart-friendly phyto
hemi
al 
ompounds (mevinolin, betasitosterol, stigmasterol, iso
avones, and monounsaturated fatty a
ids), rather than just one puri�eddrug mole
ule.Red yeast ri
e extra
t, like statin drugs, redu
es levels of 
oenzyme Q-10, so this must be repla
ed.Take 50-200 mg a day of Coenzyme QH (the more a
tive, redu
ed form of 
oenzyme Q-10).7.4.3 Pomegranate jui
eDrink 6-8 oun
es of pure organi
 pomegranate jui
e daily.Pomegranate jui
e is almost too good to be true. Pomegranate doesn't just lower 
holesterol; italso reverses atheros
lerosis! And it tastes great too.Delivering a 
ornu
opia of phyto
hemi
al 
ompounds, and ri
h in polyphenols, pomegranate has58



been shown to blo
k 
holesterol synthesis, melt away advan
ed atheros
leroti
 lesions in humans,redu
e LDL oxidation, and prevent the a

umulation of 
holesterol in ma
rophages that leads to theformation of foam 
ells. This deli
ious, sweet ruby red jui
e also lowers blood pressure by inhibitingangiotensin-
onverting enzyme (ACE). It reverses the 
arotid intima-media thi
kening 
aused byatheros
lerosis. It redu
es platelet aggregation, rendering blood less likely to 
lot, thus redu
ing riskof thromboemboli
 disease.This in
redibly versatile fruit serves up potent anti-
an
er (breast, prostate, 
olon, leukemia) andimmuno-potentiating e�e
ts, and has even been shown to prote
t against osteoporosis.If that weren't enough, pomegranate jui
e is the most powerful fruit-derived antioxidant, and hasbeen shown to redu
e oxidative stress everywhere in the body.Any old pomegranate produ
t won't do. The jui
e must be pure - no other ingredients, no otherjui
es, and no additives. It must be made from whole fresh fruit, not from 
on
entrate, be
ausepro
essing damages its sensitive phyto
hemi
als. It must be organi
. The only brand I have beenable to �nd that �ts this des
ription is Lakewood \Pure Pomegranate". Avoid pomegranate in
apsules, as pro
essing into a powder denatures some of its more sensitive 
omponents.Why haven't you heard about the wonders of pomegranate jui
e? Trust me here, if Big Pharma
ould pro�t from peddling pomegranate jui
e, you would have already seen TV ads promoting itas more e�e
tive than statins. The drug industry's multi-billion dollar statin market would vanishovernight if the publi
 be
ame aware of the power of pomegranate jui
e.7.4.4 Cur
uminTake 2-4 
aps twi
e a day (In
ammation Control; Renewal Resear
h). Make sure the word\ Meriva R
" appears on the label.Cur
umin (
ur
umin longa) is the bright orange-
olored a
tive ingredient in the popular nativeIndonesian and South Indian spi
e, turmeri
. Cur
umin 
ontains an array of potent antioxidant andanti-in
ammatory 
ompounds shown to blo
k many of the mole
ular biologi
al 
hanges that 
anlead to stroke and heart atta
k. Beyond lowering 
holesterol and LDL, resear
hers have shown that
ur
umin exerts the following amazing array of vas
ular e�e
ts:� blo
ks initiation and progression of atheros
lerosis� prevents oxidation of LDL (oxidized LDL in
i
ts damage to the arterial wall, 
ausing atheros
le-rosis)� reverses the endothelial dysfun
tion 
aused by high glu
ose levels (seen in patients with insulinresistan
e and TMS)� reverses the vas
ular dysfun
tion and endothelial damage 
aused by oxidative stress� anti-thromboti
 - that is, prevents abnormal platelet aggregation, thus redu
ing the probabilityof 
lot formation� blo
ks overstimulation of the in
ammatory response that a

elerates 
ardiovas
ular disease� inhibits proliferation of vas
ular smooth mus
le 
ells, whi
h blo
ks in
reases in arterial wallthi
kness asso
iated with 
ardiovas
ular aging and arterios
lerosis� redu
es systemi
 in
ammation by inhibiting in
ammation-stimulating trans
ription fa
tor NF-kappa B, the in
ammatory enzymes COX-2 and 5-LOX, and 
ytokines, in
luding interleukin6 and TNF (tumor ne
rosis fa
tor) 59



� redu
es C-rea
tive protein (CRP) levels� in
reases HDL (HDL removes 
holesterol from atheros
leroti
 arteries and returns it to theliver for removal. High levels of HDL prote
t against atheros
lerosis.)� strengthens and prote
ts the 
ardiovas
ular system� inhibits fat 
ell-derived in
ammatory mediators. (Fat 
ells, also known as adipo
ytes, generatelow grade, 
hroni
 in
ammation that leads to 
ardiovas
ular disease and to insulin resistan
e.)� exerts several other biologi
al e�e
ts asso
iated with preventing 
hroni
 disease and slowingthe aging pro
ess

Figure 7.5: Cur
uminBeyond its vas
ular e�e
ts, 
ur
umin displays a remarkable array of healthful, 
urative, even life-extending properties. Hundreds of resear
h studies have do
umented 
ur
umin's medi
inal e�e
ts:anti-
an
er, anti-arthriti
, anti-in
ammatory, anti-depressant, pain-redu
ing, hepatoprote
tive, an-tihypertensive, and antibioti
.Dose and delivery: 2-8 500 mg 
apsules twi
e daily, or use turmeri
 liberally in 
ooking. 2-8 gramsa day have been used in resear
h studies. Cur
umin is not well-absorbed. Pur
hase only \phytosome"produ
ts in whi
h 
ur
umin has been bonded to a fat soluble substrate like phosphatidyl
holine toenhan
e absorption.7.4.5 Green tea extra
t (Camilla sinensis)Take 1-2 
apsules twi
e daily.Green tea is the se
ond most 
onsumed beverage in the world (water is in �rst pla
e). A hugeamount of published resear
h - in
luding 25 years of 
lini
al trials in Europe and Asia - has demon-strated that green tea delivers a phyto
hemi
al bonanza of health bene�ts. Ri
h in 
avonoid 
ate
hinpolyphenol antioxidants su
h as EGCG (epigallo
ate
hin gallate), green tea not only prote
ts against
ardiovas
ular disease; it also redu
es the risk of 
an
er, impaired immune fun
tion, osteoarthritis,infe
tion, gum disease, and even tooth de
ay.The LDL re
eptor (a 
ell-surfa
e protein that lat
hes onto LDL parti
les) is the major me
hanismby whi
h the liver removes 
holesterol from the bloodstream. Low LDL re
eptor fun
tion is seenin individuals with elevated 
holesterol. Green tea redu
es 
holesterol and LDL by in
reasing LDLre
eptor expression - i.e., green tea en
ourages in
reased produ
tion (via gene expression) of LDLre
eptors (as measured by LDL re
eptor binding a
tivity, protein and mRNA) - in the liver. Byup-regulating the LDL re
eptor, green tea redu
es 
holesterol by 30%.60



EGCG, the main a
tive 
omponent in green tea leaves, prote
ts your 
ells from oxidative damageby those nasty omnipresent free radi
als that 
an shorten your life by 
ausing 
an
er, arterios
lerosis,heart disease and a

elerated aging. EGCG inhibits oxidation of fats (in
luding the all-importantLDL parti
le), lowers 
holesterol, and blo
ks the development of the 
lots (
alled anti-thromboti
a
tivity) that lead to heart atta
ks and strokes.The polyphenols in green tea improve blood sugar regulation in persons with insulin resistan
e.Green tea prote
ts the endothelium from oxidative and in
ammatory damage.Green tea has been shown to assist in weight loss.EGCG and other green tea phenols also prote
t our DNA from ultraviolet and visible radiation-indu
ed damage: at least one resear
her has shown that sipping green tea before exposure de
reasessunburn.Bla
k tea leaves 
ontain a little EGCG but mu
h less than the green alternative.7.4.6 Garli
Take 2-4 400 mg 
apsules twi
e daily.7.4.7 Flaxseed oilTake 4-6 1000 mg 
apsules daily.One tablespoon or 6 
aps daily. Essential fatty a
ids lower LDL and 
holesterol and provide theraw material for our bodies to synthesize in
ammation �ghting prostaglandins. Flaxseed oil is ase�e
tive as �sh oil at reversing heart disease and is preferable for several reasons, not the least ofwhi
h is that it is not 
ontaminated with mer
ury.7.4.8 Marine lipids (�sh oil; EPA and DHA)Take 2-4 1000 mg 
apsules twi
e daily.In 2000 the Mayo Clini
 published a review of 18 trials in
luding 823 subje
ts, establishing that�sh oil supplements signi�
antly redu
e trigly
eride levels. (Motori VM, 2000).A

ording to Ameri
an Heart Asso
iation's guidelines (AHA Statement 11/18/2002), people whohave elevated trigly
erides may need 2 to 4 grams of EPA (ei
osapentanoi
 a
id) together with DHA(do
osahexanoi
 a
id) per day provided as a supplement.7.4.9 Dietary 
hanges that will lower your 
holesterol and LDL� Low-fat diet; dis
ontinue or minimize all animal fat. Redu
e or eliminate saturated (animalfat) 
onsumption, in
luding �sh, organ meats, high-fat dairy, fried foods. Repla
e fat withprotein and vegetables: modest amounts of lean organi
 
hi
ken or turkey meat, lean beef andpork, soy protein produ
ts like breakfast links (more soy ideas below), ri
e protein powder,or soy protein powder. Cook with 
o
onut oil (high in good mono-unsaturated fats, zero
holesterol). Use extra virgin olive and/or 
axseed oils (Barlean's brand) on salads or indressings.� Low-
holesterol diet (
holesterol 
omes only from animal produ
ts; no plant-derived food
ontains 
holesterol) 61



� Low-
arbohydrate diet (See Chapter 11 for how to do a low 
arb diet.)� Beans (all)� Nuts - All nuts (walnuts, almonds, peanuts, pista
hios, 
ashews, pe
ans, Brazil nuts, et
.)
ontain heart healthy omega-3 oils and antioxidants. The FDA now allows label 
laims on nut
ontainers for heart disease risk redu
tion.� Shiitake mushrooms� Soy protein - tofu, soy milk, soy nuts, tempeh, raw soybeans (but not soy sau
e, soy oil, mostsoy burgers, soy 
heeses, and soy hot dogs)� Arti
hoke and arti
hoke extra
t. In one 6-week trial 1800 mg of arti
hoke extra
t 
onsumeddaily lowered total 
holesterol by 18.5% in the treatment group versus 8.6% in the pla
ebogroup.� Oat bran (not oats) lowers 
holesterol and LDL. In one study, two oun
es of oat bran per day
aused a 16% lowering of LDL.� Avo
ados (for their monounsaturated fat, olei
 a
id 
ontent)� Olives and olive oil� Carrots� Chili peppers� Apples (for their soluble �ber)� Blueberries 
ontain pterostilbene (anti
an
er, lowers 
holesterol and trigly
erides, reverses
ognitive de
line) and a host of other healthful phytonutrients.7.4.10 Lifestyle 
holesterol and LDL lowering agentsExer
ise is essential! One hour every day, divided equally into strength and 
ardio. All forms ofexer
ise lower 
holesterol and LDL. It is unlikely that you 
an lower your 
holesterol and LDL levelswithout exer
ise. As an added bene�t, exer
ise has been shown to reverse plaque.7.4.11 Make sure you are not hypothyroidA low thyroid elevates total 
holesterol and LDL. Do
tors usually miss an elevated 
holesterollevel when its 
aused by sub
lini
al hypothyroidism. Undete
ted hypothyroidism is very 
ommon,espe
ially in people over 40. You 
an't trust your do
tor to 
orre
tly diagnose hypothyroidism.Anyone with a TSH of 2.0 or more is almost 
ertainly hypothyroid. If your free T3 level is 3.5 or lessyou are hypothyroid. Take the Basal Metaboli
 Temperature Test (oral temperature upon arising)on your own at home as des
ribed in 
hapter 36 of my book, Renewal: the Anti-Aging Revolution.(Published by Rodale Press and St. Martin's Press). If your basal temperatures are 
onsistentlylow (below 97.8), you are de�nitely hypothyroid. If you have symptoms of hypothyroidism and yourTSH is above 2.0 (regardless of what your do
tor may tell you), you are hypothyroid.If you are hypothyroid, you will need to �nd an alternative/integrative do
tor who 
an pres
ribenatural Armour Thyroid and do followup testing to make sure you are in thyroid balan
e.62



7.4.12 Additional 
holesterol and LDL-lowering agents� Daily Multivitamin-Mineral. Take the full re
ommended dose of a top quality multivitaminevery day.� Alpha Lipoi
 A
id - 100-600 mg per day in divided doses� Vitamin C (Bu�ered C or Ester-C) - 2000-6000 mg per day� L-Carnitine (1500-3000 mg/day) - Also helps weight loss. Fat 
an't be burned without L-Carnitine.� Chromium (200-600 m
g/day)� Fiber (dietary and supplemental)� Ginger� Fenugreek - lowers trigly
erides and blood sugar.7.4.13 Drugs* that lower 
holesterol and LDL� Nia
in (ni
otini
 a
id). I never re
ommend nia
in therapy to lower 
holesterol or raise HDL.Nia
in, though it 
auses 
ushing and toxi
ity, is very e�e
tive at raising HDL. Yes, nia
inis a vitamin, but I 
hoose to list it here as a drug be
ause dangerously high pharma
ologi
(as opposed to low physiologi
) doses are ne
essary to redu
e 
holesterol and raise HDL. Onestudy showed a 33% elevation in HDL after six months of use. High dose nia
in works be
ausean overdose of this essential nutrient e�e
tively poisons the liver's 
holesterol-manufa
turingme
hanism. These pharma
ologi
 doses, however, 
an (and do) 
ause liver damage - de�nitelynot what Mother Nature would re
ommend. There are other ways to lower your 
holesterolwithout risking liver damage. If you do 
hoose to take high-dose nia
in, 
areful monitoring ofliver enzymes is absolutely ne
essary. The inositol hexania
inate form of nia
in sidesteps thedis
omfort of 
ushing, but not the high pharma
ologi
 dosing.� Statins - not re
ommended unless you fail to see redu
tions of 
holesterol and LDL after 6months of daily therapy using red yeast ri
e extra
t and pomegranate jui
e.� Bile a
id sequestrants� Fibrates* I don't re
ommend taking these. They are in
luded for informational purposes only.7.5 Trigly
erides your fat transport system7.5.1 What is a trigly
eride?As dis
ussed in the se
tion above on Lipoproteins, the body needs to make fat mole
ules water-soluble so it 
an transport them in the blood stream. Trigly
erides are the answer. Here's how itworks. Start with gly
erol, a small mole
ule that loves to 
arry fatty a
ids around. Ea
h gly
erolmole
ule has three atta
hment sites - three pla
es where it 
an \hold hands" with a fat mole
ule.When all three sites are �lled, we have a trigly
eride.63



Figure 7.6: A trigly
eride mole
uleGly
erol isn't parti
ular about who it holds hands with so long as it looks like a fatty a
id: anytype of fat mole
ule 
an atta
h to its three sites. They might be the unhealthy, pro-in
ammatorysaturated fatty a
id mole
ules we �nd in animal produ
ts like dairy, eggs, 
heese, poultry, and redmeat. They might be the really nasty trans-fats we �nd in junk, fried, and fast food - or theymight be the healthier polyunsaturated oils we �nd in plant foods and oils. Or the gly
erol 
ouldbe 
arrying the best fats of all, the essential fatty a
ids like alpha linolei
 a
id, whi
h we get fromwalnuts, olives, and 
axseed oil. Whatever kind of fat they are, they are bound, three at a time, tothe gly
erol \
arrier" as a trigly
eride for delivery to their respe
tive job sites.Trigly
erides ride around in the bloodstream alone, but they also get pa
kaged up into largertransport vehi
les, the lipoprotein parti
les dis
ussed earlier in this 
hapter: HDL, LDL, and VLDL.The trigly
eride level that is part of a lipid panel measures only the trigly
erides that are free, notthose already pa
kaged up inside of LDLs, HDLs and VLDLs.7.5.2 The importan
e of trigly
eridesIt should not surprise you that an elevated trigly
eride level is very useful for predi
ting 
ardiovas
ulardisease risk. Degree of trigly
eride elevation predi
ts both the severity of atheros
lerosis and thelikelihood of a heart atta
k or stroke. Multiple studies have shown a near linear relationship betweentrigly
eride 
on
entration and 
oronary heart disease event rates.Individuals with high trigly
erides are also at high risk of developing insulin resistan
e (themetaboli
 syndrome (see Chapter 11).If your trigly
erides are elevated it means there's too mu
h fat in your blood. Obviously, a diethigh in fats will raise serum trigly
erides. Even though trigly
erides are fat mole
ules, an elevatedtrigly
eride level doesn't ne
essarily 
ome just from the fats you have eaten; it 
an also be 
aused byeating too many 
arbs.When we eat too many 
arbohydrate-
ontaining foods, our body gets rid of the extra 
arbs - theones we don't burn o� immediately - by pa
kaging them up as trigly
erides. So ex
ess 
arbohydrate
onsumption 
auses trigly
eride level elevation. Is it no wonder that resear
h 
learly shows thatredu
ing 
arb intake and in
reasing exer
ise (to burn o� the extra 
arbs) lowers trigly
eride levelsand prote
ts against atheros
lerosis?Another separate, but equally serious problem 
aused by elevated trigly
erides is impaired �bri-nolysis (
lot dissolving). Unless our bodies 
an get rid of 
lots rapidly, the likelihood of a stroke ora heart atta
k in
reases exponentially.Finally, trigly
eride elevations have the undesirable e�e
t of driving down \good" HDL levels.64



So we have many reasons to wat
h our trigly
erides 
losely and work to keep them in the normalrange. (See end of this 
hapter for treatment re
ommendations.)7.6 How to lower your trigly
eride levelTherapeuti
 Goal: Lower trigly
erides to 150 mg/dL or less.

Lowering Your trigly
eride LevelDiet - Carbs and fats drive up trigly
erides, so eat a low 
arbohydrate diet and redu
e fat from allsour
es, espe
ially beef and dairy. Eliminate sugars and re�ned or pro
essed 
arbohydrates. Fo
uson high �ber foods.Daily exer
ise - mixed aerobi
 and non-aerobi
.Nutritional medi
ines� A
etyl-L-
arnitine - one to two 500 mg. 
apsules on
e or twi
e daily� Cur
umin (a 
omponent of the spi
e turmeri
) - 2-8 500 mg. 
apsules twi
e daily, or useturmeri
 liberally in 
ooking, 2-8 grams a day. Sti
k with \phytosome" produ
ts in whi
h
ur
umin has been bonded to a fat soluble substrate like phosphatidyl
holine to enhan
e ab-sorption� Flaxseed oil - one tablespoon or 6 
apsules daily.� Fish oil 
apsules (Marine Lipids) - 1000 mg. 1-2 
apsules twi
e daily.� Arti
hoke extra
t - 1-2 
apsules daily7.6.1 Basi
 program for lowering trigly
eride levelEat more fruits, vegetables, and beans.A low-
arbohydrate diet is essential for lowering trigly
erides be
ause ex
ess 
arbohydratesdrive trigly
eride levels up. Eliminate all re�ned 
arbs and sugars. Small quantities of unpro
essed,
omplex 
arbohydrates (beans, nuts, seeds, whole grains) are a

eptable. Eliminate sweets and allfoods that 
ontain added sugar, in
luding jui
es, baked goods, pro
essed foods, and sna
ks.65



Low-fat diet. All dietary fats, but espe
ially animal fats and hydrogenated oils, elevate trigly
-eride levels.A
etyl-L-Carnitine (ALC) (500-1000 mg on
e or twi
e a day). A
etyl-L-Carnitine's primaryrole in the body is to transport fats (trigly
erides) into our mito
hondrial energy fa
tories so they 
anbe used as fuel. ALC a

elerates the burning of fats by shuttling them into your heart mus
le 
ells tobe burned for energy. Without ALC, fatty a
ids (TGs) are unable to penetrate the membrane of themito
hondria, resulting in a de
reased rate of fat utilization and energy, and a weaker heart mus
le.ALC is not an amino a
id; it is a vitamin-like nutrient related to the vitamin-B family. When subje
tswith hypertrigly
eridemia (elevated trigly
erides) were given 900 mg per day of supplemental ALC,blood trigly
erides plummeted from an initial value of 440 mg/dL to 186 mg/dL after eight weeks oftreatment. ALC also lowers 
holesterol and improves 
ognitive fun
tioning.Flaxseed oil (1 tablespoon or 6 
apsules daily).Marine lipids (3-5 1000 mg 
apsules daily). In hundreds of studies DHA and EPA in this doserange have 
onsistently shown trigly
eride-lowering properties. A 2000 Mayo Clini
 review of 18trials in
luding 823 subje
ts established that �sh oils signi�
antly redu
ed trigly
eride levels. In2002 the Ameri
an Heart Asso
iation's guidelines for people with elevated trigly
erides in
ludeda re
ommendation to take 2-4 grams daily of the two main 
omponents of marine lipids: EPA(ei
osapentanoi
 a
id) and DHA (do
osahexanoi
 a
id).Garli
 and onions or garli
 extra
t 
apsules (2-4 twi
e a day).7.6.2 Additional nutritional medi
ines that lower trigly
eridesCur
umin - 1-8 grams a day of turmeri
 or 4-8 
apsules a day of In
ammation Control (RenewalResear
h). See des
ription of 
ur
umin in \Basi
 program to lower Cholesterol and LDL" above.Multivitamin - Renewal Resear
h (or another top quality multi) daily; take amount re
om-mended on label.Cinnamon extra
t (Cinnulin R
) - A study reported in Diabetes Care showed that after 40days of treatment with Cinnulin R
 
innamon extra
t, trigly
eride levels in 60 patients had dropped23-30% as 
ompared with 
ontrols given a pla
ebo.Arti
hoke extra
t - Several studies have shown that arti
hoke blo
ks 
holesterol produ
tion inthe liver and lowers trigly
eride levels.Chromium (200-1000 m
g daily).Daily Fiber.7.6.3 These dietary 
hanges will lower your trigly
erides� Low-
arbohydrate diet. Restri
t 
arbohydrates! Ex
ess 
arbohydrates drive trigly
eridelevels up. A low 
arbohydrate diet is essential for lowering trigly
erides. Eliminate re�ned
arbs and sugars. See Chapter 11 for information about low 
arb dieting.� Low-fat, low-
holesterol diet. Animal (saturated) fats and hydrogenated oils elevate trigly
-eride levels.� Pomegranate jui
e (pure organi
 Lakewood Pure Pomegranate)� Eat plenty of fruit and vegetables. 66



� Blueberries 
ontain pterostilbene (anti
an
er, lowers 
holesterol and trigly
erides, reverses
ognitive de
line, prote
ts against ma
ular degeneration) and a host of other healthful phyto-
hemi
als.� Minimize al
ohol (high sugar 
ontent).� High-�ber diet (supplement with Daily Fiber from Renewal Resear
h).� Redu
e or eliminate saturated (animal fat) 
onsumption. Eliminate �sh and other fattymeats; substitute with small quantities of lean free-range, humanely raised 
hi
ken or pork.Repla
e animal protein with soy produ
ts like tofu, soy burgers, and breakfast links. Use ri
eprotein powder.7.6.4 Lifestyle 
hanges that lower trigly
eridesExer
ise is very important! One hour daily, 
ardio and strength. All forms of exer
ise lowertrigly
eride levels. Get used to this idea: the trigly
eride resear
h literature strongly suggests thatit is unlikely you'll be able to lower your trigly
eride level without daily exer
ise.Modest Weight loss (10-15 lbs.) 
an greatly redu
e your trigly
erides.7.6.5 Corre
t sub
lini
al hypothyroidismMake sure you are not hypothyroid. Undete
ted hypothyroidism is very 
ommon and 
ausestrigly
erides to go up. Take the Basal Metaboli
 Temperature Test on your own at home as des
ribedin 
hapter 36 of my book, Renewal: the Anti-Aging Revolution (published by Rodale Press and St.Martin's Press). If your basal temperatures are low (below 97.8), you are hypothyroid. If you havesymptoms of hypothyroidism and your TSH is above 2.0 (regardless of what your do
tor may tellyou), you are hypothyroid. If your free T3 level is below 3.5 pg/ml, you are hypothyroid.7.6.6 Fa
tors that 
ause trigly
erides to go up� Insulin resistan
e and the metaboli
 syndrome (syndrome X); see Chapter 11� Un
ontrolled adult onset (type II) diabetes� Undete
ted hypothyroidism. Take the Basal Metaboli
 Temperature Test on your own athome as des
ribed in 
hapter 36 of my book: Renewal: the Anti-Aging Revolution.)� Al
ohol 
onsumption� InsuÆ
ient Omega-3/6 fatty a
id 
onsumption� Weight gain� High-
arbohydrate diet� High-fat diet� Oral estrogen 
ontaining 
ontra
eptives� Corti
osteroid drugs� Hepati
 and renal disease 67



7.6.7 Drugs* that lower trigly
erides� Statins� Gem�brazil� Probu
ol� Fibrates� High-dose nia
in* I don't re
ommend taking these. They are in
luded for informational purposes only.7.7 HDL\Good" Cholesterol7.7.1 What are HDL parti
les and what do they do?High-density lipoproteins (HDLs), the smallest lipoprotein parti
les, are about one-third the size ofLDLs and 
arry about one-third of all the blood 
holesterol. In the submi
ros
opi
 nanos
ale worldof lipoprotein parti
les, HDL is the veritable \good guy," the hero who spe
ializes in prote
ting usfrom the nasty LDLs that 
ause atheros
leroti
 plaque.Like LDL, HDL is made in the liver, and plays a very important role in 
holesterol metabolism:HDL �nds and lat
hes onto 
holesterol mole
ules, and then es
orts them ba
k to the liver so they
an be booted out of the body. We 
all this \reverse 
holesterol transport".HDL is kind of like the sheri�: its sole mission is to ride out and nab ex
ess 
holesterol mole
ules,hand
u� them, and then deliver them to the liver, whi
h then expels them from the body. Bytaking up the extra 
holesterol, HDL prevents LDL from grabbing it. That's one reason (of several)why HDL is famous for redu
ing the risk of atheros
lerosis. Though HDLs are known as \good
holesterol," the 
holesterol mole
ules they 
arry are identi
al to the 
holesterol in LDL (so-
alled\bad 
holesterol") parti
les. HDL's ability to remove extra 
holesterol and dispose of it is whatmakes it \good".HDL parti
les go beyond merely removing ex
ess 
holesterol from the bloodstream; they alsopossess the unique 
apa
ity to remove 
holesterol that has already been deposited in atheros
leroti
plaque.Be
ause HDL parti
les o�er powerful prote
tion from heart and vas
ular disease, you want moreof them. You don't need many more, however, be
ause small 
hanges in HDL translate into big
hanges in risk: ea
h in
rease of 1.0 in the HDL number (measured in mg/dL), 
orresponds to a3-4% redu
tion in 
oronary heart disease risk. So, for example, a �ve point in
rease lowers risk byup to 20%.Low HDL levels are 
ommonly found in people who are sedentary, smoke, are overweight, haveinsulin resistan
e (see Chapter 11), have elevated trigly
erides, or have 
hroni
 in
ammatory disorders(see Chapters 10 on �brinogen and 8 on C-rea
tive protein).68



Figure 7.7: Low HDL levels dramati
ally in
rease 
oronary heart disease risk. (Adapted from KannelWB Am J Cardiol. 1987; 59:80A-90A)7.7.2 Why is a high HDL level so important?Individuals with higher HDL levels (> 40) have mu
h lower rates of 
ardiovas
ular disease, whilethose with low HDL (� 40) have in
reased rates.Low HDL 
holesterol is a major, 
ommon, independent risk fa
tor for 
oronary heart disease(CHD) and is
hemi
 stroke, and this risk is present even when total 
holesterol levels are normal.Low HDL 
holesterol is often asso
iated with high trigly
eride levels. Anything that 
auses hightrigly
erides will usually also lower HDL, and 
onversely, if trigly
eride levels are high, lowering themraises HDL.The most re
ent report of the National Cholesterol Edu
ation Program identi�ed low HDL 
holes-terol as an independent 
oronary artery disease risk fa
tor and re
ommended that \all healthy adultsbe s
reened for both total 
holesterol and HDL 
holesterol levels".Re
ent landmark 
lini
al studies have demonstrated diminished mortality and �rst 
oronary eventsfollowing elevation of (a previously) low HDL 
holesterol level. The Framingham Heart Study (afamous long-term atheros
lerosis resear
h study) produ
ed 
ompelling eviden
e that a low level ofHDL 
holesterol was an independent \predi
tor" of 
oronary artery disease.For all of the markers I dis
uss in this book ex
ept HDL, lower levels are better. HDL is the oneex
eption: more is better. An ideal HDL level is at least 40, preferably in the 50s, and the lowestpossible risk is at 60 or more. If your HDL is low (i.e., below 40), use the information at the end ofthis 
hapter to design and implement a personal program that will raise it up to healthy levels.7.7.3 HDL prote
ts against atheros
lerosis by depriving ma
rophages oftheir lun
hWhen oxidized LDL parti
les �nd their way into your arterial wall (see 
hapter 5 on Atherogenesis),mono
ytes (small white blood 
ells) follow them in. On
e inside the arterial wall, these mono
ytesmorph into mu
h larger 
ells 
alled ma
rophages, whi
h then pro
eed to gobble up (we 
all thisphago
ytosis) LDL parti
les and the 
holesterol they 
ontain. These fat-engorged ma
rophages growto an enormous size, too big to get ba
k out of the arterial wall, so they be
ome trapped there anddie. The buildup of 
holesterol and debris from dead ma
rophages 
auses plaque.HDL parti
les abort the above-des
ribed pro
ess, thus thwarting atheros
leroti
 plaque formation.HDL literally snat
hes extra 
holesterol mole
ules away from the jaws of the ma
rophages about todevour them. Then HDL then gently ushers the 
holesterol ba
k into the bloodstream, and then toyour liver, whi
h expels it from your body. 69



7.7.4 Some re
ent resear
h revelations about HDLBeyond retrieving 
holesterol from atheros
leroti
 plaque deposits and taking it ba
k to the liver,HDL parti
les demonstrate other properties that may 
ontribute to its ability to prote
t us fromatheros
lerosis. HDL parti
les 
arry many lipid and protein spe
ies, several of whi
h are biologi
allyvery a
tive despite very low 
on
entrations. These 
ompounds exert in
uen
es that blo
k and reverseatheros
lerosis: they inhibit oxidation, de
rease in
ammation, a
tivate the endothelium, redu
eplatelet a
tivation, and 
ontrol 
oagulation.7.8 How to boost your HDL levelTherapeuti
 GoalRaise HDL to at least 40. Ideal level is 50 or more.

Raising your HDL LevelA
etyl-L-
arnitine - 1-2 500 mg. 
apsules on
e or twi
e dailyCur
umin (a 
omponent of the spi
e turmeri
) - 2-8 500 mg. phytosome 
apsules twi
e daily,or use turmeri
 liberally in 
ooking, 2-8 grams a day. Sti
k with \phytosome" produ
ts in whi
h
ur
umin has been bonded to a fat soluble substrate like phosphatidyl
holine to enhan
e absorption.Flaxseed oil - one tablespoon or 6 
apsules daily.Fish oil 
apsules (Marine Lipids) - 1000 mg. 1-2 
apsules twi
e daily.Daily exer
ise.Low fat, low 
holesterol, low 
arb diet.Minimize or eliminate animal fat.Eat lots of vegetables, garli
, onions, and beans (all types).7.8.1 Re
ommended program for raising HDLAerobi
 Exer
ise. This 
an be done in many ways. Examples are jogging or fast walking one houra day. Your heart rate will tell you whether you are in the aerobi
 range or not.Low 
holesterol diet. Animal foods (all meat and dairy, eggs) 
ontain 
holesterol; plant-derivedfoods do not. 70



Cur
umin is a 
omponent of the Indian spi
e turmeri
. (E.g. In
ammation Control, RenewalResear
h, 2-4 
apsules twi
e a day.)A
etyl-L-Carnitine (ALC) - By fa
ilitating the intra
ellular 
ellular pro
essing of fats, ALCpushes HDL upward. (500-2000 mg a day) Also supports brain health and 
ognitive fun
tion.A top quality daily multivitamin-mineral.Fish oil 
apsules (1000-4000 mg a day; Marine Lipids, Renewal Resear
h).Flaxseed oil (one tablespoon or 6 
apsules daily).Garli
, either dietary or as a daily supplement (2-4 
apsules twi
e a day).7.8.2 Diet to raise HDL� Low fat diet.� Low 
holesterol diet.� Dis
ontinue or minimize animal fats. Ex
ess 
onsumption of animal fats lowers HDL.� Eat garli
, onions, shallots. Onions (half a raw onion/day) may raise HDL as mu
h as 30%.� Beans (pintos, kidney, bla
k, navy, lentils, 
hi
kpeas), one 
up/day, will gradually raise HDLas mu
h as 9%.� Olive oil raises HDL.� Soybeans (soy milk, tofu, soy nuts, tempeh, raw soybeans - but not soy sau
e, soy oil, or mostsoy burgers, soy 
heeses, or soy hotdogs) are as potent as other beans at raising HDL.� Oat bran lowers 
holesterol and LDL and raises HDL. In one study, two oun
es of oat branper day was asso
iated with a 16% lowering of LDL and, after 3 months, an in
rease in HDLof as mu
h as 15% (JAMA. 1991. 285. 1833-1839).� Fish oils do raise HDL, but �sh and shell�sh are not a

eptable sour
es, as all seafood is
ontaminated with mer
ury. Methylmer
ury is evenly distributed in the o
eans, so shrimp,lobster, 
rabs, mussels, 
alamari, and 
lams have it too - even, alas, salmon. If you doubt thisis true, here's my 
hallenge: eat any 
ombination of seafood, averaging two servings a weekfor three months, and then do a hair analysis for toxi
 minerals (you 
an use Do
tor's Data at1-800-323-2784). You'll see what I mean. Fish oils that have been 
erti�ed mer
ury-free area

eptable.7.8.3 Lifestyle 
hanges that raise HDL� Daily aerobi
 exer
ise - e.g., jogging or fast walking one hour a day.� Weight loss and loss of body fat; leaner bodies have higher HDL levels.� Smoking 
essation.7.8.4 Additional supplements that in
rease HDL� Chromium (400-1000 m
g/day)� Magnesium (400-1000 mg/day) (Magnesium may 
ause loose stools in some individuals.)71



7.8.5 Drugs* that raise HDL� Statins� Nia
in (ni
otini
 a
id). I 
hoose to list nia
in here as a drug. Nia
in is te
hni
ally a vitamin,but the pharma
ologi
 doses required to raise HDL (and lower 
holesterol) 
an 
ause liverdamage, so 
areful monitoring of liver enzymes is required if you 
hoose nia
in therapy. Nia
in,though it 
auses 
ushing and toxi
ity, is very e�e
tive at raising HDL. One study showed a33% elevation after six months of use. You 
an try using the inositol hexania
inate form ofnia
in to prevent the dis
omfort of 
ushing. But you'd still need to 
he
k liver enzymes everythree months.� Fibrates (if trigly
erides are high).* I don't re
ommend taking these; they are in
luded for informational purposes only.7.9 VLDLVery Low Density Lipoprotein (VLDL) is type of lipoprotein parti
le that is stru
turally identi
al toLDL, but mu
h bulkier. Assembled in the liver from 
holesterol, trigly
erides, and spe
ial proteins,the largest VLDL parti
les have a diameter of 30-80 nm.Be
ause of their size, VLDL parti
les 
ontain a parti
ularly high proportion of lipid in the formof trigly
eride mole
ules. As VLDLs 
ir
ulate through the bloodstream, their size de
reases as theygradually release trigly
eride mole
ules (whi
h are burned o� by fat and mus
le tissue). Thus theygradually shrink to be
ome low density lipoprotein (LDL) parti
les.Too many VLDLs are worrisome for all the same reasons we worry about ex
ess LDL. ElevatedVLDL levels a

elerate atheros
lerosis and an elevation is 
losely asso
iated with vas
ular disease inthe heart, brain, and elsewhere.VLDL may also be elevated in other diseases and metaboli
 states that involve inappropriatepro
essing of lipids. The one most important to readers of this book is the metaboli
 syndrome,whi
h is the subje
t of Chapter 10.Normal range is � 40 mg/dL.7.10 How to lower your VLDL levelTherapeuti
 goal:Lower your VLDL to below 40 mg/dL.VlDL levels go up and down in tandem with LDL and 
holesterol. Therefore, the methods listedabove for lowering 
holesterol and LDL will be equally e�e
tive at lowering your elevated VLDL.
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Figure 7.8: The C-rea
tive protein mole
ule.
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Chapter 8C-Rea
tive Protein: The �re alarmmole
ule\Clut
hing his 
hest, laboring to breathe, and sweating profusely, Woody Swanson pulls aside theoxygen mask, looks up at the do
tor, and gasps, `What's happening to me?' as the paramedi
sunload his gurney from the ambulan
e and 
atapult it through the extra-wide doors of the PalmGardens Hospital Emergen
y Room."\Why, you're having a heart atta
k, Mr. Swanson."\Are you sure, do
? My 
holesterol is normal."\No time to answer that now, but I'll tell you one thing: you're lu
ky to be alive!"\Fast forward two weeks: Referred to me by a mutual friend, Woody's �rst question in my oÆ
eis exa
tly the same: `Why me, do
? My 
holesterol is normal.' "\That's true, Woody, it is normal, but 
holesterol is just one marker for heart disease, and not agreat one at that. Has your C-Rea
tive Protein ever been 
he
ked?"\I don't think so."\How about homo
ysteine or �brinogen?"\I doubt it. My do
tor always just tested my 
holesterol, and it has always been normal, so healways says I am not at risk of a heart atta
k."\I hope he didn't noti
e me rolling my eyes. `Let's get you tested.' "\A 
ouple of days later we sit down with the results."\Woody, now that we have a pi
ture of your bio
hemi
al lands
ape, we 
an answer your questionabout why you had a myo
ardial infar
tion."\Well, tell me."\Your CRP is quite high."\But my 
holesterol was low."\If your 
holesterol is low, you may think your risk of having a heart atta
k is pretty low, but thefa
t is that a normal 
holesterol only lowers your heart atta
k risk by about 30%. In fa
t, more thanhalf of all heart atta
ks o

ur in people with normal 
holesterol levels."\I guess I'm in that half, huh?"\That would appear to be the 
ase."\There should be a better way to predi
t heart atta
ks, do
."75



\There is, Woody, but most do
tors don't use it yet."\That is unfortunate. You guys should be �nding and treating and even preventing this disease."\Amen. Two in three of us die prematurely of atheros
leroti
 disease. We do need to be moreaggressive."\So what is this `better way?' "\We 
ould prevent almost every single heart atta
k if family do
tors and internists in
luded �veadditional markers for 
ardiovas
ular disease - homo
ysteine, C-rea
tive protein, �brinogen, fastingglu
ose, and LDL Parti
le Size - along with their 
holesterol as an annual exam."\Wow! It's amazing that most do
tors don't do this. Are they pri
ey?"\Not really, these tests are a
tually pretty inexpensive. Espe
ially when you 
onsider the 
ost ofa heart atta
k."\So why don't do
s do them?"\I don't know, Woody. These tests are readily available and the resear
h literature on them isquite 
lear: taken together, they are remarkably a

urate at predi
ting heart atta
ks. And thesetests are not indire
t markers or \inno
ent bystanders" - they represent the real root 
auses of heartdisease. The CRP, for example - the marker that apparently 
aused your heart atta
k - has beenshown to be three times as a

urate as 
holesterol."\If I were a do
tor, I'd test everybody."\Problem is, Woody, the 
onventional medi
al establishment is somewhat s
hizophreni
 on thesubje
t of CRP testing. For example, the Ameri
an Heart Asso
iation and Centers for DiseaseControl re
ently 
onvened a panel of experts to study this question (published in the January 28,2003 issue of Cir
ulation: The Journal of the Ameri
an Heart Asso
iation). The do
tors summarizedtheir 
on
lusions as follows:� There is \no need for CRP s
reening of the entire adult population as a publi
 health measure."� \CRP 
an, however, be an independent marker of risk and may be useful as a dis
retionarytool for evaluating people with moderate risk."\So they a
knowledge CRP is a risk fa
tor, but see no need to test for it, ex
ept in people of`moderate risk.' "\Do
, if atheros
lerosis is going to kill two-thirds of us, aren't we all at `moderate risk'?"\Wait a minute. Aren't we all at high risk? Shouldn't we all be tested?"\Yes, of 
ourse! Their dilemma is obvious, isn't it? Pardon my 
yni
ism, but they 
an't patent
ur
umin, red yeast ri
e extra
t, or vitamins E and C, so there's no pro�t in it. Why distra
tattention from the 
holesterol-statin 
ash 
ow?"\Point well taken, do
. You'd think identifying high risk patients and saving millions of liveswould motivate them. I expe
ted more. It's a real disappointment."\Woody, I think many physi
ians are relu
tant to order a CRP be
ause they really aren't surewhat to do if they see an abnormal result. It's one thing to tell a patient they are at great risk,but if the do
tor 
an't give good advi
e about how to 
orre
t the situation, then he or she will berelu
tant to do the test."\A 2008 New England Journal of Medi
ine study named JUPITER (Justi�
ation for the Use ofStatins in Prevention) re
eived a big dose of media attention be
ause it appeared to support the ideathat statins 
ould lower C-rea
tive protein and thus prevent heart atta
ks. Finally do
tors had a76



pres
ription they to write. After the initial ex
itement died down, however, analysts took a 
loserlook and found deep 
aws. The statin bene�t was marginal at best: you'd have to give expensivestatins to 200 people for a year to prevent just one heart atta
k. Con
i
ts of interest further weakenedthe study's 
redibility: the lead resear
her owned a patent on CRP testing and the drug 
ompanythat funded the proje
t peddled statins."8.1 What is CRP?\So what the he
k is a CRP, do
?"\Well, te
hni
ally, like 
holesterol and LDL, CRP is a bio
hemi
al marker for atheros
lerosis.Problem is, 
holesterol's really not a very good marker. If your 
holesterol is low, you may thinkyour risk of having a heart atta
k is low, but half of all heart atta
ks o

ur in people, like you, whosenormal 
holesterol levels have lulled them and their do
tor into a false sense of se
urity."\What about people with elevated 
holesterol? Do they all get heart atta
ks?"\No. Most people with elevated 
holesterols never have a heart atta
k."\But until re
ently, 
holesterol was all you had, right?"\Right. We knew it wasn't perfe
t, to say the least. But over the past de
ade we've developednewer better tests, tests that look dire
tly at the various 
auses of atheros
lerosis and heart atta
k.These `independent markers,' one of whi
h is CRP, dramati
ally improve our predi
tive powers. Soif we 
ouple 
holesterol with these new blood test markers, we 
an provide our patients with a mu
hmore pre
ise risk assessment. The beauty of these markers goes far beyond just better testing andpredi
ting, however."\How so?" asks Woody.\Simply put, as with 
holesterol, �xing the marker removes the risk 
reated by that marker. Ea
hof the six markers (I dis
uss in this book) drives a pathologi
al pro
ess that 
auses arterial disease.When we 
orre
t the abnormal markers we are 
uring or reversing or preventing the disease pro
essasso
iated with that marker. Bringing ea
h marker ba
k to normal lowers that person's risk (for thatmarker and only that marker) ba
k to zero! And we 
an do it naturally, with herbs and vitamins andnutritional supplements that improve general health, rather than drugs, whi
h, as you know, 
an betoxi
."\That's great. Wish I 
ould have bene�tted from all that information before I had a heart atta
k!"\You still 
an, Woody! It's true that it would have been preferable if we had found your elevatedCRP before you had that heart atta
k, be
ause 
orre
ting the abnormal marker (assuming no othermarkers were elevated) would probably have averted the event. Resear
hers have found that anelevated CRP more a

urately predi
ts heart disease in men and women like you whose 
holesteroland LDL levels are in the normal range. On
e we get your CRP marker ba
k to normal, your riskgoes down to what it would have been if it hadn't ever been elevated."\Believe me, after what I've gone through this past week, I'm ready, Do
tor Tim. But you haven'treally answered my question. I get it that CRP is a `risk fa
tor,' but what does it do in my body?What's the a
tual 
onne
tion, the smoking gun, the 
ause and e�e
t?"\In a word," I said, \it's in
ammation . Resear
hers now agree that in
ammation is the mostimportant single fa
tor 
ausing atheros
leroti
 hardening of the arteries. CRP is our single bestmarker for measuring in
ammation. Known as an `a
ute phase' protein, CRP is the `�re alarmmole
ule' that alerts the entire body to injury, infe
tion, and allergi
 rea
tions. It's our responseto any and all in
ammation. The more in
ammation, the higher the CRP. But CRP also 
auses77



atheros
lerosis, so the higher the CRP, the more atheros
lerosis. A persistently high CRP, regardlessof 
ause, indi
ates a state of systemi
 in
ammation that damages the entire vas
ular system."\So you would want to make sure your patients have a low CRP no matter what, right?"\Right, Woody. It translates into optimum health on a multipli
ity of levels."\How does this in
ammation damage arteries and lead to heart atta
ks and strokes?"\In
ammation damages the endothelium, that single thin layer of 
ells that 
oats the insides ofour arteries, and a
ts as a prote
tive barrier to prote
t the rest of the artery. On
e the endotheliumis damaged, the barrier is brea
hed and the nasty sequen
e leading to plaque formation (see Chapter5 for details) is o� and running. And in
ammation also en
ourages 
oagulation, the formation ofthose blood 
lots that trigger a heart atta
k or stroke. In
ammation weakens the plaque deposits inatheros
leroti
 arteries, in
reasing the probability of rupture, hemorrhage, and thromboti
 disease."\I must have had a great deal of in
ammation," says Woody, \but it wasn't showing up in the
holesterol levels my do
 was ordering."\Exa
tly! Cholesterol is not a measure of in
ammation. CRP is."\What 
auses the in
ammation?"8.2 Common 
auses of in
ammation� Weak adrenal glands (the adrenal glands make 
ortisol, our natural anti-in
ammatory hormone;a de�
ien
y of 
ortisol in
reases allergi
, traumati
, infe
tious and autoimmune in
ammatoryrea
tions.� Low grade 
hroni
 infe
tions (a 
ommon example is periodontal infe
tions)� Chroni
 noninfe
tious in
ammatory rea
tions (su
h as autoimmune disease and allergies)� Free radi
al overload or antioxidant de�
ien
y� Improper diet with de�
ien
y of antioxidant nutrients� Elevated homo
ysteine levels� Elevated �brinogen levels� Elevated C-rea
tive protein levels� A sedentary lifestyle\Another great question, Woody! DiÆ
ult to answer, however, be
ause there are so many possible
auses. In
ammation is the body's natural rea
tion to injury, allergy, or infe
tion. In
ammation isobvious when it's on the outside - like the angry red swelling you see around a skin wound. Whenin
ammation is on the inside - as with injured blood vessels - it's silent and invisible: we 
an't feelor see it. CRP is a bio
hemi
al way for us to be able to `see' the in
ammation that would otherwisebe invisible."\So when something is 
ausing in
ammation inside of me, it is also driving up my CRP and
ausing atheros
lerosis?"\You got it, Woody. The three go together. Anything that 
an 
ause low grade 
hroni
 in
am-mation has the potential to 
ause both arterial damage and an elevated CRP. There's another twist:78



CRP is not just a marker; it's also an irritant. So on
e CRP is elevated, regardless of 
ause, its verypresen
e adds to the �res of in
ammation."\If I get your drift, do
, you are saying that the trauma or toxin or infe
tion - whatever it is -�rst 
auses irritation and in
ammation whi
h raises the CRP, and then both the original fa
tor andthe high CRP start working in 
ahoots to a

elerate the atheros
lerosis?"\Yes."\I'd 
all that a triple whammy."8.3 Smoking gun or inno
ent bystander?\Does the elevated C-rea
tive protein mole
ule 
ontribute to the damage that 
auses atheros
lerosis,or is it just `along for the ride,' so to speak?"\Another great question, Woody! When CRP's predi
tive powers were �rst dis
overed, the answerto that question was not 
lear. We did know that it was a large protein mole
ule produ
ed in theliver as one of the body's responses to in
ammation, and we did know that endothelial damage(damage to the inner lining of the artery) is the �rst step in atherogenesis, the arterial hardeningpro
ess. For several years it was un
lear whether the CRP mole
ule itself was adding to the arterialdamage. Resear
hers linked an elevated CRP to several 
onditions that 
oexist with atheros
lerosis.They showed that CRP elevations are seen with insulin resistan
e, obesity, and prior infe
tion withthree spe
i�
 infe
tious mi
roorganisms (all of whi
h have been linked to subsequent heart disease:Chlamydia pneumoniae, Heli
oba
ter pylori, and 
ytomegalovirus). We also knew that CRP triggersthe release of pro-in
ammatory 
hemi
als that trigger an in
ammatory rea
tion (
ytokines). So therewere quite a few 
onne
tions, but . . . "\No smoking gun?"\Not until 2002, Woody, when resear
hers at the University of California, Davis Medi
al Center�nally showed that C-rea
tive protein really does damage the endothelial lining, the �rst step inthe sequen
e that leads to plaque formation. Earlier experiments by resear
hers at the Universityof Texas Health S
ien
es Center showed that CRP a
ts dire
tly on the endothelial 
ells that makeup the inner lining of blood vessels, making them sti
kier (we 
all this vas
ular adhesion), so thatwhite blood 
ells and in
ammatory mole
ules are more likely to atta
h themselves to the endothelialsurfa
e and start forming plaque. Other s
ientists have shown that CRP en
ourages ma
rophages togobble up more LDL parti
les, whi
h further a

elerates plaque formation."\So" I 
ontinued, \CRP truly is a bad guy, not just a hapless onlooker. Getting rid of it -lowering ones level - is a very good idea. This is an important breakthrough be
ause do
tors (andthe insuran
e 
ompanies that often in
uen
e diagnosti
 de
isions) deny 
overage for CRP testing,arguing that a CRP elevation doesn't zero in on the heart and that it is just a general measure ofin
ammation somewhere - 
ould be anywhere - in the body. The status of CRP has now shifted from\inno
ent bystander" to \
ausative agent". The re
ent resear
h has proven that an elevated CRPdamages the heart regardless of where it is 
oming from. Thus we need to test for it routinely, andwhen it is elevated, we 
an treat the in
ammatory rea
tion generally with nutritional medi
ines andlifestyle measures (see CRP lowering program at end of this 
hapter). When possible, we also needto �nd and treat spe
i�
 infe
tious, allergi
, and/or toxi
 
auses."\This is all so logi
al and straightforward that I 
an't believe do
tors don't routinely order a CRP.I have to ask you again: why is that?"\Physi
ians are relu
tant to 
he
k the CRP be
ause if a patient's level is elevated they need topres
ribe a treatment for it, but no drug lowers CRP. These do
s are usually unaware that nutritional79



medi
ines and lifestyle (diet and exer
ise) are extremely e�e
tive agents. Mainstream do
tors havebeen so 
onditioned by the pharma
euti
al industry to look for a drug for every problem that when
onfronted with an elevated lab value and nothing to write a pres
ription for, they feel helpless. Theydon't like this feeling, and 
an avoid it by simply refusing to order the test."\I'm glad that isn't my problem."\Yes, Woody, but it is very real for the millions of Ameri
ans who have HMOs, and need thedo
tor to write the order so that the test will be 
overed by their insuran
e."\I get it that CRP is obviously better than 
holesterol at predi
ting heart atta
ks. How mu
hbetter is it?"\Many resear
hers believe it is two or three times as good, but remember, 
holesterol and CRPare di�erent and additive. By whi
h I mean that if you have an elevated 
holesterol, you need tobring it down regardless of whether the CRP is elevated. Same is true of CRP: if it is elevated, youneed to lower it, regardless of the status of 
holesterol. Either 
an 
ause a heart atta
k.\A leading CRP resear
her, Dr. Paul Ridker of Boston's Brigham and Women's Hospital, es-timates that between 25 to 35 million healthy middle-aged Ameri
ans are just like you, Woody -they have normal 
holesterol but above-average CRP's, putting them at unusually high risk of heartatta
ks and strokes. A re
ent study published in the New England Journal of Medi
ine found thatmen whose CRP was in the top 25% had three times the in
iden
e of heart atta
k and twi
e thefrequen
y of stroke."\Do
," says Woody, \it boggles my mind that this resour
e is available and most do
tors don'tuse it."\Yes, mine too. Dr. Ridker went on to add that, by testing for CRP, `We 
ould prevent manyheart atta
ks, stroke, bypass surgeries, angioplasties and save a lot of lives. To me that's a goodthing.'\The resear
h eviden
e very 
learly supports the importan
e of CRP testing," I 
ontinued. \Evenso, in medi
ine, there is often a lag time between the appearan
e of new data and its a

eptan
e bythe medi
al 
ommunity. I en
ourage all physi
ians to make CRP testing (and the other new markersI dis
uss in this book) a routine part of their regular blood testing pro�le. Many lives 
ould be savedif they got on the bandwagon sooner, rather than later. At the very least a CRP, homo
ysteine, and�brinogen should be done along with the usual fasting glu
ose and lipid panel. There is an epidemi
of 
ardiovas
ular disease out there and we do
tors need to start taking responsibility for �nding it."8.4 What is a normal CRP?Risk starts at 0.56 mg/dL, and signi�
ant risk begins at about 0.8. In the 22,000 man Physi
ans'Health Study, CRP s
ores were divided into four quartiles:� The lowest quartile had CRP levels below 0.56 mg/dL. This group had a `relative risk' of 1.0,whi
h means no in
reased risk of heart atta
k.� The se
ond quartile had higher CRP s
ores, between 0.56 and 1.14 mg/L. This group had arelative risk of about 1.6, meaning they were 1.6 times as likely to have a heart atta
k or strokeas the lowest risk group.� The third quartile had s
ores from 1.15 to 2.10 mg/L for a relative risk of about 2.6, whi
hmeans they were more than two and a half times as likely to have a heart atta
k as the groupwith no CRP elevation. 80



Figure 8.1: C-rea
tive protein makes the 
over of U.S. News on November 25, 2002� The highest quartile had s
ores greater than 2.11 mg/L, whi
h meant that they were almostthree times as likely to have a myo
ardial infar
tion.A CRP level like Woody's (3.8 mg/dL) put him at more than four times baseline risk of futurestroke or heart atta
k than if his CRP had been normal, i.e., below 0.8.So, when people ask me what is the normal range, I say the lower the better, but shoot for a levelthat is at or below 0.8 mg/L. Between 1.0 and 2.0 there is signi�
antly in
reased risk, and above 2.0risk is high. Ideal would be 0.56 or less.To be sure your CRP-lowering program is working, repeat the CRP (along with any other markersthat were abnormal) after two months. If you are moving in the right dire
tion - even though youmay not have yet rea
hed your goal - stay on your program. (Remember, it may take 6-12 monthsor more to lower your CRP to normal, so at two months we are just looking for a trend in theright dire
tion.) If, on the other hand, you don't see (at least) modest lowering of your CRP at twomonths, you will need take another look at the program options and make appropriate alterations.8.5 How to Lower Your Elevated C-Rea
tive ProteinTherapeuti
 Goal:Lower your CRP to the ideal level of 0.8 mg/dL or less.Lowering Your C-Rea
tive Protein LevelLow 
arb dietDaily exer
ise 81



Red yeast ri
e extra
t - one to two 600 mg. 
apsules twi
e dailyCoenzyme QH - one to two 50 mg. 
apsules dailyA daily high quality Multivitamin-mineralCur
umin (a 
omponent of the spi
e turmeri
) - 2-8 500 mg. phytosome 
apsules twi
e daily, oruse turmeri
 liberally in 
ookingFish oil - one to two 1000 mg 
apsules on
e or twi
e dailyFlaxseed oil - 4-6 1000 mg 
apsules daily or one tablespoon of liquid (Barlean's brand re
om-mended)Vitamin E (as \mixed to
opherols") - one to three 400 IU 
apsules dailyPhytonutrient Complex - one or two 
apsules twi
e daily8.5.1 Re
ommended program to lower your C-Rea
tive ProteinCur
uminThe a
tive ingredient in the spi
e, turmeri
, 
ur
umin lowers CRP. Preferable produ
ts 
ombinegenerous amounts of 
ur
umin with other anti-in
ammatory herbs su
h as rosemary, holy basil, bar-berry root, green tea, ginger, Chinese goldenthread, skull
ap, and Protykin. Make sure your 
ur
uminprodu
t 
ontains the resear
h-proven proprietary 
omplex of 
ur
umin with soy phosphatidyl
holine(Meriva R
). (In
ammation Control, Renewal Resear
h; 1-4 
apsules twi
e daily.)Red yeast ri
e extra
tRed yeast ri
e extra
t - the original Chinese herb from whi
h statin drugs were puri�ed - providesa natural alternative to statin drugs that sidesteps toxi
ity by retaining the natural spe
trum ofingredients. (For more about statins, see Chapter 7: Lipoproteins and The Lipid Panel,)Even though red yeast ri
e extra
t has \yeast" in its name, it does not 
ontain yeast or any fungus.Used in Chinese Traditional Medi
ine for over a thousand years, red yeast ri
e extra
t (HongQu) is the original herbal statin drug. This medi
inal herb is just as e�e
tive as its modern drugkno
ko�s, but isn't plagued by the host of dangerous side e�e
ts that a

ompany the use of statindrugs. Be
ause it is a food and not a drug, red yeast ri
e extra
t displays none of the harsh, toxi
e�e
ts of statin drugs.As des
ribed in the an
ient Chinese pharma
opoeia, Ben Cao Gang Mu-Dan Shi Bu Yi, publishedduring the Ming Dynasty (1368-1644), the use of red yeast ri
e in China to 
ure heart disease and
ir
ulatory disorders was �rst do
umented in the Tang Dynasty (800 A.D.) and has been used eversin
e. 82



Red yeast ri
e is made by fermenting ri
e with Monas
us purpureus, a type of red yeast (itdoes not 
ontain yeast, however). In the 1950s modern drug resear
hers, re
ognizing the potentialmedi
al importan
e of red yeast ri
e extra
t, but realizing they 
ouldn't make a pro�t selling annon-patentable Chinese herb, stripped out the single most e�e
tive mole
ule (dis
arding the 
ru
ialsupporting 
omponents), and then synthesized it. The result was the orginal statin drug: lovastatin(Meva
or). Unlike the Chinese herb, the synthesized drug 
auses severe mus
uloskeletal symptomsand brain damage.Plant medi
inals (herbs) 
ontain a spe
trum of a
tive ingredients. Isolating and purifying onepatentable mole
ule, while tossing out the rest of the family of bene�
ial 
ompounds 
auses thewidespread and well-do
umented side e�e
ts and toxi
ity that drug medi
ines are famous for. Statinsare no ex
eption. Statins, the drug version of red yeast ri
e extra
t, 
ommonly 
ause severe mus-
uloskeletal symptoms in
luding mus
le 
ramping, rhabdomyolysis (breakdown of mus
le tissue),myositis (in
ammation in the mus
le), and myalgia (pain in mus
les). These symptoms are usuallymissed by the pres
ribing physi
ian, who 
halks them up to mus
ular misuse or old age. Theseadverse rea
tions are not seen in patients using red yeast ri
e extra
t.The most ominous adverse rea
tion, however, is statin-asso
iated dementia. This syndrome hasbeen do
umented by several resear
h reports in the s
ienti�
 literature, and thousands of ane
dotalreports. The \statin e�e
t study," where patients on statins self-report side e�e
ts, tells us that 48%of patients on statin drugs report some degree of mental impairment. Statin-asso
iated memory loss,diÆ
ulty 
on
entrating, 
ognitive impairment, and global and partial amnesia are the dark side ofstatins. One might reasonably wonder are these problems ignored? The do
s are thrilled to see theirpatients' 
holesterol 
ome down, and the pharma
euti
al 
ompanies love the 
ash 
ow.The story of Millie, one of my patients, 
omes to mind. MIllie had been mispla
ing her keys, losingtra
k of what she was doing, getting disoriented, easily 
onfused, and depressed. I told her aboutstatin-asso
iated dementia, and suggested she try going o� her statin for a while. Within a weekher brain started fun
tioning again and all her symptoms went away, But then she had a 
ardiologyappointment and when she told him what she had done and why, he fussed and fumed, 
alled itbalderdash and horsefeathers, and told her to get ba
k on the drug. She did, but within a week, her
ognitive and memory problems had returned in full for
e. Millie quit again, this time for good.Take Renewal Resear
h: 600 mg 
apsules. Take 1-2 
apsules twi
e daily)PhytonutrientsThese in
lude proantho
yanidins, 
avones and polyphenols-fan
y names for the plant-derivedanti-in
ammatory bio
hemi
als - the medi
ine in food. For more information, read 
hapter 25,\The Phyto
hemi
al Revolution," in my book, Renewal: The Anti-Aging Revolution (Rodale Pressand St. Martin's Press). Examples in
lude py
nogenol, red grape extra
t (proantho
yanidins),bilberry extra
t (anthro
yanosides and 
avonoids), green tea (polyphenols), ginkgo biloba, milkthistle, and 
itrus bio
avonoid 
omplex. Phytonutrients 
olle
tively exert powerful restorative e�e
tson blood vessels, prote
t the deli
ate endothelium from in
ammatory damage, and lower CRP. Fo
uson produ
ts that 
ombine numerous phytonutrients in one 
apsule. (e.g., Phytonutrient Complex,Renewal Resear
h; 1-2 
apsules on
e or twi
e daily).MultivitaminTake the full daily re
ommended dose of a high quality multivitamin. The De
ember 15, 2003issue of The Ameri
an Journal of Medi
ine published an arti
le by Timothy S. Chur
h, M.D. entitled\Redu
tion of C-Rea
tive Protein Levels Through Use of a Multivitamin." A high quality multivi-tamin supplement (we are not talking about the kind you get from drugstores, big box stores, and83



pharma
ies here!) given to resear
h subje
ts lowered their CRP by an average of 32%. The greatestredu
tions were observed in those with the highest CRP elevations.Vitamin CA

ording to a re
ent study published in the Journal of the Ameri
an College of Nutrition, vitaminC redu
es C-rea
tive protein levels. Resear
hers at the University of California, Berkeley saw a 24per
ent drop in C-rea
tive protein (CRP) levels in parti
ipants who took 1-6 grams a day of vitaminC for two months. (Use bu�ered vitamin C or Ester-C - 2000-6000 mg a day.)Vitamin E (as \mixed to
opherols")Resear
hers at Southwest Medi
al Center in Dallas found that vitamin E, at 1200 IU daily, redu
edCRP levels by 30% in three months. When the E was dis
ontinued, CRP rose ba
k up to previouslevels in two months. Be sure to get the \mixed to
opherols" type of vitamin E, the only kind that
ontains the CRP-lowering gamma-to
opherol fra
tion. The label should say \natural vitamin E".If the label doesn't 
ontain the words \gamma to
opherol" (the isomer that must be present for avitamin E produ
t to be e�e
tive), don't pur
hase it. (Take three 400 IU 
apsules daily.)Fish oilAll �sh oils are not 
reated equal! Our planet's seven seas are 
ontaminated with evenly-distributedmethylmer
ury; no �sh or seafood es
apes exposure. All �sh oil produ
ts must therefore be treatedto remove this mer
ury. Many manufa
turers do not do this. Make sure your �sh oil produ
t is
erti�ed \mer
ury free".Many large s
ale studies, in
luding a report published in the July, 2006 issue of the Ameri
anJournal of Clini
al Nutrition, have 
on�rmed the 
orrelation between a higher intake of omega-3fatty a
ids and a redu
tion in C-rea
tive protein.Dose: Marine Lipids, Renewal Resear
h; 1-2 - 1000 mg 
apsules on
e or twi
e daily.Flaxseed oilThe alpha-linoleni
 a
id in 
axseed oil provides the raw material for our bodies to synthesizein
ammation �ghting prostaglandins (Barlean's brand; one tablespoon or six 1000 mg 
aps daily).Coenzyme Q-10An important free radi
al s
avenger and mito
hondrial energy produ
tion mole
ule, 
oenzymeQ-10 prote
ts us from the free radi
als that generate CRP. Our bodies make Coenzyme Q-10 whenwe are young, but produ
tion drops o� dramati
ally after age 35. Need for this important mole
ulein
reases with age, however, so supplementation is re
ommended at middle age and beyond. Inaddition, patients taking statins - in
luding the safe statin, red yeast ri
e extra
t - are at risk of
oenzyme Q-10 depletion and should take 50-100 mg daily. Use the more bioa
tive redu
ed form,Coenzyme QH. (Renewal Resear
h; 1-2 - 50 mg 
apsules on
e or twi
e daily.Vitamin D84



Low blood levels of vitamin D have been linked with high 
on
entrations of CRP (Take 1000-5000IU daily. It is important to test 25-hydroxyvitamin D levels to make sure you are not getting toolittle or too mu
h. Ideal range is 50-100 ng/ml.)MagnesiumA Harvard/Brigham and Women's Hospital examination of 11,686 women parti
ipating in thelarge-s
ale Women's Health Study showed that high magnesium intake 
orrelates with signi�
antlylower C-rea
tive protein levels. Take 400-1000 mg/day. (Magnesium may 
ause loose stools in someindividuals.)Vitamin B-6 (as the bioa
tive form: P-5-P; pyridoxine-5-phosphate)Studies have shown that a shortfall of this important B-
omplex vitamin will drive up C-rea
tiveprotein levels. P-5-P supplementation lowers CRP.Daily exer
iseThe more you exer
ise, the lower your CRP will be. Shoot for one hour every day. There is noway around the fa
t that exer
ise is essential if you want a healthy heart. The Centers for DiseaseControl and Prevention published the results of a study of 14,000 people in the journal Epidemiologyin September, 2002 (Vol. 13 No. 5) showing that a vigorous daily exer
ise program lowers CRP.The study examined various levels of a
tivity, and showed that leisure-time physi
al a
tivity wasinversely asso
iated with C-rea
tive protein 
on
entration in a dose-response manner. That meansthe more you exer
ise, the more you lower your CRP. Combine strength with aerobi
 training. Varywhat you do. Dr. Kenneth Cooper, founder of the world-renowned Cooper Aerobi
 Center in Dallas,has demonstrated - in numerous resear
h publi
ations and in a presentation of his resear
h resultsto Congress - that vigorous exer
ise lowers CRP.8.5.2 Diet to lower CRP Low 
arbohydrate dietSugary and high 
arb foods dramati
ally in
rease the amount of in
ammatory a
tivity in yourbody and drive up your CRP. Foods with a high gly
emi
 index will rapidly raise your blood sugarlevels. These in
lude most breads and baked goods, 
orn, potatoes, ri
e, most 
old 
ereals, and allfoods made with re�ned 
our or added sweeteners. Avoid all sugars and sweets. Make antioxidant-ri
h fruit and vegetables your top food 
hoi
es.Low gly
emi
 index foods in
lude: all vegetables, lean meats, soy foods and tofu, beans, wholegrain pasta, oatmeal, sprouted grains, whole rye bread, whole wheat pita bread, and 
orn tortillas.Even though you are limiting your intake to low gly
emi
 index foods, always also try to 
ombineequal amounts of protein and 
arbohydrate in any given meal. (See Chapter 11: Blood Sugar, InsulinResistan
e, and The Metaboli
 Syndrome for information about low 
arb diets.)Eat leanAll fatty foods, and espe
ially saturated animal fats, 
ause in
ammation and push up your CRP.Redu
e or eliminate fatty meat 
onsumption. Choose only the very leanest 
uts of meat. Skin-freeorgani
 
hi
ken or turkey are low fat 
hoi
es. Use nonfat or low fat dairy produ
ts. Avoid friedfoods. 85



8.5.3 Lifestyle fa
tors that lower CRPWeight lossIf you are overweight, shedding some pounds will lower your CRP. Obesity is a

ompanied bylow-grade in
ammation that is linked - via higher CRP levels - to a

elerated atheros
lerosis and themetaboli
 syndrome. Get rid of periodontal disease (gum infe
tions)Poor oral hygiene and periodontitis are asso
iated with in
reased risk of 
ardiovas
ular disease.A

ording to Paraskevas et al in a 2008 issue of the Journal of Periodontology: \There is strongeviden
e that plasma CRP in periodontitis is elevated 
ompared with 
ontrols."A

ording to the Dean of Dentistry and Head of the S
hool of Dental S
ien
es, New
astle Uni-versity (as quoted in the British Dental Journal) \There is in
reasing eviden
e that redu
ing thein
ammatory 
omponent in the periodontal tissues does have potential systemi
 e�e
ts. This hasbeen shown to improve hypergly
aemi
 
ontrol in diabeti
s . . . and may be of bene�t in patientssu�ering from 
oronary heart disease."Chroni
 low grade periodontal infe
tions leak ba
teria into the bloodstream. This drives up yourCRP and 
an 
ause infe
tions in the 
oronary arteries.The ba
terium Chlamydia is frequently found in infe
ted gums, so if you have gum disease and anelevated CRP, have your do
tor test you for anti-Chlamydia antibodies (IgG, IgA, IgM). If present,this bug responds to antibioti
s.Brush after every meal, 
oss daily and have your teeth 
leaned by a professional every threemonths.8.5.4 Additional methods to lower C-Rea
tive ProteinDHEA (dehydroepiandrosterone)DHEA is an adrenal hormone that plays a 
riti
al role in regulation of in
ammation. OptimumDHEA-S (we measure the sulfate form of DHEA on testing) levels are 
ru
ial for heart health andfor keeping CRP low. The only way to know if your DHEA level is low is to test your blood forDHEA-S. If levels are below normal, take a DHEA supplement. DHEA is also an important anti-aging hormone. For a thorough dis
ussion of the importan
e of DHEA for slowing the aging pro
ess,please read 
hapter 33, \DHEA and Pregnenolone: The Anti-Aging Superhormones," in my bookRenewal: The Anti-Aging Revolution (Rodale Press; St. Martin's Press). Note: the normal range forDHEA-S is 500-800 m
g/dL in men and 300-500 in women. If you are below this range, supplementwith 25 mg on
e or twi
e daily and retest in two or three months to make sure your level has 
omeup into the normal range. Improve gly
emi
 regulationIn
ammation (as measured by a CRP elevation) is intimately 
onne
ted to - and often seen with -fasting blood sugar elevation and the metaboli
 syndrome. This is be
ause high blood sugar generatesa variety of unwanted 
hemi
als and hormones that 
ause in
ammation.A low 
arb diet and one hour of daily exer
ise are ne
essary to 
ontrol insulin resistan
e and toreverse the metaboli
 syndrome. 86



Redu
e blood iron levelsEx
ess iron - beyond that needed to make adequate hemoglobin - is a free radi
al looking for apla
e to do some damage. Iron 
auses oxidative stress (e.g., it 
an oxidize LDL parti
les) and thatraises your CRP level. High iron levels are asso
iated with in
reased risk of 
an
er and heart disease.Test for serum iron, ferritin, and TIBC (total iron binding 
apa
ity) to determine whether you havean iron overload. Results should be within standard normal range. You 
an lower your elevated ironby simply donating a unit of blood.Find and treat infe
tionsIn
ammation and/or infe
tion anywhere in the body will raise CRP and heart disease risk. Themost 
ommon pla
es for infe
tions are the gastrointestinal tra
t, urinary tra
t, respiratory system,skin, and gums. Other safe inexpensive natural medi
ines to lower CRP� Phytosterols� Ginger� Proteolyti
 enzymes� Irvingia gabonensis Don't smokeIf you do smoke, quit.Avoid these fa
tors that 
ause elevation of C-Rea
tive Protein� Free radi
als, 
aused by:{ Fatty foods: meat, �sh, full fat dairy, and a high animal fat diet{ Trans-fats and hydrogenated vegetable oils (other plant based oils - su
h as oliveand soybean - are �ne){ Chemi
al pollutants: 
hlorinated water, air pollution, industrial 
hemi
als, pesti
ides,herbi
ides, food additives, perfumes� Avoid all seafood. The o
eans all 
ontain high levels of methylmer
ury, and all seafood
ontains toxi
 levels of mer
ury - whi
h, like all toxins, is a pro-in
ammatory irritant. Mer-
ury damages your immune system and is toxi
 to the 
entral nervous system. Don't be-lieve me? Look through a mi
ros
ope at mer
ury-indu
ed neuronal degeneration by going towww.youtube.
om/wat
h?v=VImCpWzXJ w1. The video depi
ts a �sh serving-sized dose ofmer
ury destroying brain 
ells.� Radiation� Smoking and smoke1Internet: \https://www.youtube.
om/wat
h?v=VImCpWzXJ w".87



� Al
ohol 
onsumption� Sugar� A diet de�
it in antioxidants, i.e., la
king in suÆ
ient fruit and vegetables and other high-antioxidant foods� A diet 
ontaining suboptimal levels of vitamin C, 
avone 
ompounds, vitamin E,alpha lipoi
 a
id, and 
oenzyme Q-10.� Free radi
als - for a lengthy dis
ussion and more extensive listing, read 
hapter 2 in my book:Renewal: The Anti-Aging Revolution.� High blood pressure8.5.5 Drugs that lower CRP*� Aspirin� Statins (use Red Yeast Ri
e Extra
t, the natural statin)� Beta blo
kers (a type of medi
ation for treating hypertension; if you must use a beta blo
kerto lower heart rate or blood pressure, use the gentlest: propranolol)� ACE inhibitors� Fibrates� Nia
in (high dose)� Rosiglitazone R
* I don't re
ommend taking these; they are in
luded for informational purposes only.
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Chapter 9Homo
ysteine: Sandblaster From Hell
9.1 Chu
k has a busy weekFive years ago, Chu
k Holmes was at the top of his game. His un
anny ability to 
rank out oneastonishing a
hievement after another in the high te
h world of 
omputer programming and digitaldesign had 
atapulted him into the highest realms of geekdom. In 30 years he had progressed from80's whiz kid to primo west 
oast web designer.Youthful, exuberant, 
reative, and generous, Chu
k smiled and joked his way into people's hearts.Everybody liked him. You know the type: bright but not obnoxiously so, ready to help, usually the
enter of attention, and always able to summon an in
isive 
omment that 
uts to the 
ore of thematter.Chu
k worked hard and played hard. He was in love with his wife and his two boisterous teenageboys. His diet was ideal: plenty of fruit and vegetables, whole grains and beans. All organi
. Low
arb, no sugar, no white 
our. Almost no animal fat. Trim and �t, Chu
k played tennis on the dayshe didn't work out at the gym.Chu
k paid 
lose attention to his health and it seemed perfe
t. He saw his do
tor for regular
he
kups and his lab tests always 
ame ba
k normal.Healthwise, he did everything right. . . . or so it seemed.Then, suddenly, one sunny Monday morning on the way to his oÆ
e, Chu
k felt a sharp pain inhis 
hest. He 
ollapsed and was taken to the ER, where he was told he was having a heart atta
k.An angiogram the next day revealed major atheros
leroti
 disease a�e
ting all four 
oronary vessels.The next day a quadruple bypass was performed on him. Chu
k had had a busy week.\In an oÆ
e visit between his heart atta
k and his bypass surgery, Chu
k rather pointedly askedhis internist, `My 
holesterol and LDL have always been normal. My HDL is high. On severalo

asions you've told me that I had the `heart of a ra
ehorse,' and that my 
oronary risk fa
torswere `very low.' Now this! What went wrong?' "\Dr. Turner replied, `I am so sorry, Chu
k, but I honestly don't know. Some people who havenormal 
holesterol levels still 
an have heart atta
ks.' (By now I hope you realize what an under-statement that was.)"Chu
k wasn't getting helpful answers from his regular do
tors, so he de
ided to enlist my help. Itested him, and dis
overed that his homo
ysteine had gone through the roof.So what was it that 
aused Chu
k's 
oronaries to harden? It wasn't 
holesterol; his was low. Itwasn't a sedentary lifestyle; he was a
tive. It wasn't obesity, his weight was perfe
t. It wasn't diet;he ate right. The answer is that Chu
k had a very 
ommon (but rarely diagnosed) disorder known89



as hyperhomo
yteinemia - a �ve dollar word for too mu
h homo
ysteine in the bloodstream.What the he
k is homo
ysteine, why is it dangerous, and why did Chu
k have too mu
h of it?

Homo
ysteine\Sandblaster From Hell"� Homo
ysteine is an amino a
id that is normally present in the human body. Certain B-
omplexvitamin de�
ien
ies make it go up. When elevated, homo
ysteine be
omes a powerful riskmarker for heart and 
ardiovas
ular disease, and many other diseases.� Ex
ess homo
ysteine mole
ules 
rash into inner (endothelial) lining of arteries 
ausing in
am-matory damage and atheros
lerosis.� Ex
ess homo
ysteine 
aused by B-
omplex vitamin de�
ien
y.� Ex
ess homo
ysteine 
auses \platelet aggregation" (
lotting), whi
h in
reases risk of heartatta
k or stroke.� Elevated homo
ysteine 
an 
ause 
oronary arteries to go into spasm.� Normal level: � 6.3 mg./liter.� Treatment to lower homo
ysteine:{ Foli
 a
id as Methylfolate 1000 m
g. 
apsules 1-2 twi
e daily.{ Vitamin B-6 (P5P) 250 mg. of pyridoxine and 25 mg. of Pyridoxal-5'-phosphate 1-2
apsules daily.{ Vitamin B-12 1000 m
g. tablets. Take three sublingual tablets daily.9.2 What is homo
ysteine?Homo
ysteine is a small, sulphur-
ontaining amino a
id mole
ule that our bodies generate in the pro-
ess of re
y
ling the essential amino a
id methionine. Why be 
on
erned about an obs
ure mole
ulethat's part of an equally obs
ure bio
hemi
al pro
ess? Be
ause a little too mu
h homo
ysteine inyour bloodstream 
an 
ause many diseases, and it 
an even kill you. In this se
tion I will des
ribehow homo
ysteine damages the heart and vas
ular system. In the following se
tion, I will enumeratethe many other diseases that are either 
aused or exa
erbated by ex
ess homo
ysteine.90



As you know from Chapter 5, the endothelium - that deli
ate, one 
ell thi
k inner prote
tivelining of our blood vessels - is 
ontinuously exposed to thousands of potentially damaging 
hemi
als
oating in the bloodstream. These irritants 
ause heart disease. Homo
ysteine, be
ause it atta
ksand destroys important vas
ular protein mole
ules, is one of the nastiest.Low levels of homo
ysteine are normally present in the human body. However, as long as levelsstay below 6.3 �mol/L, they won't 
ause any damage. When homo
ysteine rises above this safe 
uto�point, the endothelium begins sustaining major damage. Like a powerful mini sand blaster, billionsof homo
ysteine mole
ules 
rash into endothelial 
ells, irritating and damaging them. A 
hroni
allyirritated endothelial lining loses its integrity and 
an no longer prote
t the layers of artery beneath it.The borders between the endothelial 
ells weaken, and begin allowing 
holesterol-laden oxidized LDLparti
les and other pro-in
ammatory 
hemi
als to squeeze past and gain a

ess to the arterial wall(the intima) beneath. Over time this mole
ular pounding results in arterial in
ammation, plaque,atheros
lerosis, and thromboemboli
 disease.
9.3 Many diseases are asso
iated with ex
ess homo
ysteine\Is homo
ysteine useful for predi
ting anything other than heart disease risk?" asks Chu
k.\Yes, it is. The homo
ysteine story doesn't just end with heart and 
ardiovas
ular disease. Ho-mo
ysteine doesn't limit its vandalism to injuring arteries; it 
an 
ause in
ammation anywhere andeverywhere in the body, and this means that those with a high homo
ysteine are at higher riskfor a striking array of diseases, in
luding (but not limited to) ma
ular degeneration, Crohn's dis-ease, ul
erative 
olitis, in
ammatory bowel disease, aorti
 aneurysm, depression, bipolar disorder,s
hizophrenia, 
ervi
al 
an
er, Parkinson's disease, and even birth defe
ts."\Birth defe
ts?"\Well, Chu
k, there's no reason to think a fetus 
an't be adversely a�e
ted by too mu
h homo-
ysteine."\I guess not."\Also, a buildup of homo
ysteine has an espe
ially deleterious e�e
t on sensitive brain tissue and
erebral fun
tion. High homo
ysteine levels damage the brain by fra
turing important neuronalproteins and by ravaging the brain's arterial supply lines. There is a 
lose asso
iation between highserum homo
ysteine levels and neuropsy
hiatri
 disorders. Many studies have found a 
onne
tionbetween hyperhomo
ysteinemia and impaired 
ognitive performan
e."\You mean it 
ould 
ause senile dementia?" asks Chu
k.\Yes, alterations in 
ognitive fun
tion are seen in people with elevated homo
ysteine, ranging frommild 
ognitive de
line - age-asso
iated memory loss - to vas
ular dementia, and other senile brainsyndromes in
luding Alzheimer's and Parkinson's. A homo
ysteine level above 14 ampli�es yourrisk of Alzheimer's and other neurodegenerative disorders by a whopping 150%. Physi
ians oftenmisdiagnose these 
hanges as \normal aging," but they are a preventable, reversible phenomenon."\Anything else homo
ysteine 
an do?" asks Chu
k pensively.\Numerous resear
hers have identi�ed an asso
iation between 
an
er and impaired homo
ysteinemetabolism. By disrupting 
ollagen formation in bone, high homo
ysteine levels double the riskof osteoporosis. Population studies have shown that the higher a person's homo
ysteine level theshorter their life expe
tan
y. I 
ould go on and on, but you get the idea. It a�e
ts everything."91



9.4 Widespread damageThe damage 
aused by homo
ysteine extends far beyond the 
ardiovas
ular system. As mentionedabove, homo
ysteine ex
ess is 
ausally asso
iated with body-wide risk for a plethora of 
hroni
 dis-eases, in
luding osteoporosis, memory loss, 
ognitive impairment, senile dementia, Alzheimer's dis-ease, diabetes, �bromyalgia, 
hroni
 fatigue syndrome, birth defe
ts, depression, rheumatoid arthri-tis, multiple s
lerosis, and 
an
er. Though this is a disparate group of disorders, the fundamentalpathogeni
 me
hanism is the same: a toxi
 mole
ule (homo
ysteine) irritates and damages sensi-tive protein mole
ules. This triggers a 
hroni
 in
ammatory rea
tion that 
auses ongoing 
ellulardamage. When nerve 
ells are targeted, the result is Alzheimer's, senile dementia, multiple s
lerosis,memory loss, depression, et
. When bone 
ells are damaged, we see in
reased fra
tures in the elderly.When joints are atta
ked, you get arthritis, and when a developing fetus is the target, we see birthdefe
ts. When 
ells of the 
ardiovas
ular system are ravaged by too mu
h homo
ysteine, we see heartatta
ks, strokes, and other vas
ular diseases. The following brief summary of resear
h results fromthousands of studies depi
ts the tip of a huge i
eberg:Osteoporoti
 fra
tures in the elderly are far more frequent in those with high homo
ysteine.Women with high homo
ysteine levels have signi�
antly lower hip bone mineral density than 
ontrols.Cognitive fun
tion is a�e
ted by high homo
ysteine levels. Numerous studies have linkedelevated homo
ysteine levels to vas
ular dementia and Alzheimer's disease. Dementia has alsobeen asso
iated with redu
ed levels of folate and vitamin B12.High homo
ysteine levels are asso
iated with in
reased risk of several 
ompli
ations of preg-nan
y. Abnormal homo
ysteine a�e
ts the developing fetal nervous system 
ausing neural tubebirth defe
ts. In one large study, s
ientists found that pregnant women with the highest homo
ys-teine levels had an in
reased risk of premature births, low-birth-weight infants, and stillbirths. Foli
a
id supplements have been shown to help prevent these birth defe
ts.Women with higher homo
ysteine have a signi�
antly higher risk of 
olore
tal 
an
er and 
er-vi
al 
an
er than women with lower levels.High levels of homo
ysteine predispose individuals to in
ammatory bowel disease: ul
erative
olitis and Crohn's disease.More than half of patients with severe depression had elevated homo
ysteine levels and de
reasedlevels of folate.Young men with bipolar (mani
 depressive) disorder have higher homo
ysteine levels.Many s
hizophrenia patients have high homo
ysteine levels. When vitamins were used to redu
ethe homo
ysteine, their symptoms of s
hizophrenia lessened.Patients with age-related ma
ular degeneration have higher homo
ysteine levels than healthysubje
ts.From the above it be
omes 
lear that anyone interested in optimum health and longevity woulddo well to 
he
k their homo
ysteine level and 
orre
t it with natural medi
ine if elevated.9.5 Where does homo
ysteine 
ome from?Methyl (CH3) groups - simply a 
arbon atom surrounded by three hydrogen atoms - are basi
 buildingblo
ks our bodies use in protein synthesis. We need a 
ontinuous supply of methyl groups to generatethe tens of thousands of proteins our DNA is programmed to deliver.Methionine, an amino a
id in foods we eat, 
arries and delivers methyl groups. We 
all this92



\methylation", and methionine a
ts as a \methyl donor".If we are nothing else, we humans are huge protein-synthesizing fa
tories. (I don't want youto think that this is all we 
an do, but it is a good start.) Our genes are programmed to makethe enzymes (whi
h also are proteins) that 
atalyze the synthesis of vast numbers of proteins usedfor every 
on
eivable bodily fun
tion, in
luding organ and tissue maintenan
e, hormone synthesis,immunity, stress 
ontrol, in
ammation management, and healing. Proteins are likewise in greatdemand for repairing, removing, and repla
ing old or damaged 
ells. Methylation is a 
ru
ial partof this pro
ess. To supply enough methyl groups for all the proteins that are being synthesized tomaintain and repair our bodies, we need to be able to methylate - and re
y
le methionine - like 
razy.The methionine re
y
ling pathway, one of thousands of bio
hemi
al pathways, provides an espe-
ially important bio
hemi
al fun
tion be
ause it stores and delivers one of our bodies' most basi

hemi
al building blo
ks: methyl groups. Here's how the methionine re
y
ling pathway works. Whenmethionine \delivers" a methyl group, it be
omes S-adenosyl-methionine (SAMe), whi
h now needsto be re
y
led ba
k into methionine. On the way ba
k to be
oming methionine, SAMe 
an be 
on-verted into one of two amino a
ids: homo
ysteine (whi
h we know is damaging) or 
ysteine (whi
his harmless). If 
onditions are right (and this is a big \if" as you will soon see), homo
ysteine isinstantly 
onverted ba
k into methionine, whi
h, now replenished, 
an go ba
k out and deliver moremethyl groups. Inadequate supplies of three B- 
omplex vitamins - foli
 a
id (as L-methylfolate),B-6 (as pyridoxine-5-phosphate), and B-12 - will stall the re
y
ling pro
ess, 
ausing unwanted ho-mo
ysteine to build up in the bloodstream. A long-term de�
ien
y of B-6, foli
 a
id, or B-12 
ausesa homo
ysteine buildup. It's like that famous \I Love Lu
y" episode where Lu
y and Ethel get ajob in the 
ho
olate fa
tory and they 
an't keep up with the produ
tion line. Homo
ysteine, likethe 
ho
olates on Lu
y and Ethel's 
onveyor belt, ba
ks up, over
ows, and spills out into our blood-stream - and that spells trouble. Like billions of tiny angry sharks, ex
ess homo
ysteine mole
ulesravage the inner endothelial lining of our arteries, 
ausing damage, in
ammation, dysfun
tion, 
ellproliferation, plaque, 
lot formation, atheros
lerosis - and, ultimately thromboemboli
 disease.Mainstream and alternative do
tors agree that simply repla
ing the trio of B-
omplex vitamins(using optimum doses, of 
ourse) usually solves the problem. Less often (about 15-20% of the time),a shortfall of 
holine, S-Adenosylmethionine, trimethylgly
ine, and/or zin
 is responsible for theobstru
tion in methionine re
y
ling. I'll dis
uss these in the se
tion on treatment.9.6 Misunderstood by mainstream do
torsNo one questions that B vitamins lower homo
ysteine levels, but does this lowering translate intodisease prevention or reversal? This idea has never been appropriately tested. Two major studies(Bonaa, NEJM 2006 and Albert et al., JAMA 2008), however, have su

eeded in misleading physi-
ians into thinking that homo
ysteine redu
tion is useless. In the �rst study, the Norwegian VitaminTrial (NORVIT) published in the New England Journal of Medi
ine in 2006, Bonaa et al. reportedon almost 4000 individuals with late-stage heart disease who had been re
ruited within a week ofhaving experien
ed a myo
ardial infar
tion. These patients su�ered from advan
ed 
ardiovas
ulardisease - the kind that has been brewing for de
ades. Most of the subje
ts had normal homo
ysteinelevels. After giving these patients small doses of B vitamins for two months, the authors 
on
ludedthat this treatment was ine�e
tive for reversing heart disease. A random person on the street 
ouldtell you it's unlikely that B vitamins 
ould 
ure heart disease at all, mu
h less in two months. Doesit strike you as odd that none of the 100 do
tors parti
ipating in this study realized how ludi
rousthis idea was?A se
ond study, published a 
ouple years later (Albert, JAMA 2008) tried giving B vitamins towomen at high risk of 
ardiovas
ular disease, again with the deluded expe
tation that vitamins 
ould93




ure them. Multiple risk fa
tors had been traumatizing these patients' arteries for de
ades, 
ausingoxidative stress, in
ammation, endothelial 
ell damage, endothelial dysfun
tion, plaque formation,thrombosis, and 
ell proliferation - �nally 
ausing so mu
h 
umulative damage that a blo
kage in amajor 
oronary vessel had o

urred. B-
omplex vitamins - properly pres
ribed - might have helpedprevent these infar
tions, but it's a bit of a stret
h to expe
t reversal of extensive damage. ProvidingB vitamins to heart atta
k vi
tims would be about as likely to help as handing out tinker toys toafter a tornado and expe
ting rebuilt homes.Though there were multiple 
aws in this study (see below). The most egregious, I believe, wasthe failure to examine and do
ument all the heart markers dis
ussed in this book. Heart atta
ksare multi-
ausal events, but Albert's study was based on the s
ienti�
ally unsupportable - and trulyunreasonable - assumption that all heart atta
ks are 
aused by B vitamin de�
ien
ies and/or toomu
h homo
ysteine. Failure to identify and address all the fa
tors that 
aused their patients' diseasedoomed this study from the git-go.There is no shortage of misguided resear
h studies out there, and here we have two blatantexamples. These studies proved what any reasonable person would expe
t: administering B vitaminsto people who have just had a heart atta
k will produ
e no 
ures. Lowering homo
ysteine 
learlyhelps prevent heart atta
ks and strokes (and senile dementia, osteoporosis, �bromyalgia, arthritis,
an
er, et
.), but no expert in nutritional bio
hemistry would suggest that vitamins 
ould 
ure them.Unfortunately, these high-pro�le studies deluded many do
tors. Homo
ysteine-lowering as a way toprevent major 
ardiovas
ular 
asualties was stoned ba
k to the Dark Ages. Here are the fundamentalreasons why these studies should be tossed into the medi
al resear
h trash 
an:1. Most of the patients in these trials had normal (as de�ned by mainstream standards) baselinehomo
ysteine levels.2. The Bonaa resear
hers administered B vitamins as if they were a drug that 
ould somehowqui
kly (two months) reverse de
ades of arterial damage in a patient population with advan
eddisease. A better understanding of underlying mole
ular biologi
al pro
esses would have re-vealed this mis
on
eption and led to a better study design.3. Convin
ing eviden
e (Aklizhanova et al, 2008) indi
ates that the Albert study population wasnot even de�
ient in B-
omplex vitamins; this suggests other 
auses for their heart atta
ks.4. Subje
ts in the Bonaa study had experien
ed a heart atta
k in the week before they wereenrolled in the study. Nutrients like these B-
omplex vitamins work slowly and prote
tively;their role is preventive. They are not drugs and have no role in the treatment of a
ute life-threatening disease. The expe
tation that administration of B vitamins would somehow reverselife-threatening a
ute 
ardiovas
ular disease in severely ill patients reveals a signi�
ant misper-
eption of s
ienti�
 reality.5. Inability to reverse (this is what both of these studies looked at) does not, by any stret
h ofthe imagination, imply inability to prevent. In other words, administration of B-6, B-12, andfoli
 a
id to identi
al populations in the months and years prior to the study would probablyhave prevented many of these heart atta
ks, but only in those de�
ient in these nutrients.6. Cardiovas
ular disease in both study populations was 
aused by 
ombinations of other riskfa
tors su
h as C-rea
tive protein, elevated fasting glu
ose, �brinogen, or LDL parti
le size. Tothe extent these other fa
tors played a role, homo
ysteine redu
tion would have been useless,regardless of study design. None of these equally important 
ausal me
hanisms was addressed,and ex
luding them from the study betrays a 
ertain naivety about the pathophysiology andbio
hemistry of atherogenesis (see Chapter 5).94



7. Both study designs failed to address other known 
auses of elevated homo
ysteine: de�
ien
iesof 
holine, SAMe, DMG, and/or zin
.8. Both were statisti
al studies rather than basi
 s
ien
e resear
h. Statisti
al studies are notori-ously error-prone be
ause they fail to address 
ausality.Studies have already shown - beyond any shadow of doubt - that homo
ysteine tears apart 
ru
ial
ellular protein mole
ules, 
ausing the horribly dis�guring nanos
ale 
ellular damage that initiatesatheros
lerosis and numerous other disease pro
esses. Hundreds of basi
 s
ien
e resear
h papers havealready show that less homo
ysteine translates into less damage.Meanwhile, the mis
on
eptions persist and homo
ysteine remains the misunderstood CharlieBrown of bio
hemi
als. Just about any 
onventional do
tor will tell you these studies showed \B
omplex vitamins don't 
ure patients with heart disease."9.7 Che
king homo
ysteine saves livesInformation about homo
ysteine is widely available. Most do
tors are at least aware of it. No expertquestions that an elevated homo
ysteine 
an predi
t a future heart atta
k better than an elevated
holesterol. Had his do
tor ordered this inexpensive test, Chu
k's homo
ysteine problem 
ould havebeen diagnosed before any symptoms appeared, and a few 
heap B-
omplex vitamins 
ould havereversed his disease. Instead, homo
ysteine mole
ules beat up on Chu
k's 
oronary arteries for 20years, 
orroding them and gradually setting the stage for a 
ardiovas
ular nightmare. All physi
iansshould in
lude an annual homo
ysteine level in their routine s
reening panel.Chu
k's do
 is not alone, however. Most physi
ians negle
t to order a homo
ysteine level, an errorof omission that in e�e
t bestows a death senten
e on millions of people - men and women alike -who, like Chu
k on the way to bypass surgery, might be wondering why their do
tor told them, \Noworries; your 
holesterol is �ne."\Chu
k's initial oÆ
e visit was just a few days after his bypass. Before his visit, I had orderedmy usual 
ardiovas
ular risk panel. All of Chu
k's risk fa
tors but one were entirely in the normalrange. The ex
eption was his homo
ysteine, whi
h was elevated at 18 �mol/L."\In going over his results, I explained to Chu
k: `Homo
ysteine is an `independent risk fa
tor'for 
oronary artery disease. Homo
ysteine is an amino a
id mole
ule that is normally present in thebody, and low levels of it are not going to hurt you. When levels rise, however, this mole
ule goesmorphs into a killer.' "\What is a healthy homo
ysteine level, do
?"\Homo
ysteine is measured from a blood sample taken after a twelve hour fast. A normal homo-
ysteine level is at or below 7 mi
romoles per liter (�mol/L). I like to see it below 6.3; above thatnumber we start seeing risk. Based on a ton of resear
h, that's optimum. Between 7 and 10 there issigni�
antly in
reased risk, and risk gets very high above 10."\What is my level?"\Thirteen. That's high by anyone's standards."\How does homo
ysteine damage my blood vessels?"\Chu
k," I explained, \the inner lining of your arteries - we 
all it the endothelium - is one 
elllayer thi
k. It a
ts as a highly sele
tive membrane with two jobs. The �rst is to sort through all the95




hemi
als 
oating in your bloodstream and allow passage of those that are desirable while keepingthe unwanted ones out. The se
ond job is to prote
t the arterial 
ells beneath it from irritants andtoxi
 
hemi
als. This endothelial lining of your 
oronary arteries is very deli
ate and sensitive, andhomo
ysteine mole
ules have been banging up against it for years now, 
ausing in
ammation and
umulative damage - in other words, plaque.\Homo
ysteine," I 
ontinued, \also makes your blood more likely to 
lot, (te
hni
ally we 
all thisplatelet aggregation) and this is not good be
ause that 
lot - or thrombus - may blo
k an artery and
ause a heart atta
k."\That's what happened to me?"\Yes. Also, as a separate e�e
t, homo
ysteine 
an 
ause 
oronary arteries to go into spasm, whi
his not what you'd want if the vessel were blo
ked by a 
lot."\Oh, my," mutters Chu
k.\Yes, and it is appalling that your homo
ysteine hadn't been measured until now! It's far betterat predi
ting 
ardiovas
ular disease than 
holesterol, and there is no doubt that homo
ysteine playeda signi�
ant role in your heart atta
k."\If it's so important, why didn't my 
ardiologist - or my primary 
are do
tor for that matter -why didn't they 
he
k my homo
ysteine out?"\Good question. Wish I had a good answer."\How do I get mine ba
k down to normal?"
9.8 Lowering Chu
k's elevated homo
ysteine\Lowering homo
ysteine is easy, inexpensive and virtually always e�e
tive. That's why its su
h ashame yours wasn't 
he
ked earlier. Prevention is always easier than 
ure. This one little test 
ouldhave saved you mu
h grief. To lower your very high homo
ysteine of 15 down to the 5.0-7.0 that I'dlike to see, I want you to take the following three B-vitamins: foli
 a
id (as L- methylfolate 1000 m
gtablet, 1-2 twi
e daily), vitamin B-12 (as 1000 m
g 1-2 sublingual tablets twi
e a day), and vitaminB-6 (as pyridoxine-5-phosphate 50 mg 
apsules) 50-200 mg twi
e a day."\How does it work?"\These vitamins are 
oenzymes that fa
ilitate the pathways that metabolize your ex
ess homo-
ysteine, breaking it down into methionine. A de�
ien
y of the vitamins 
auses less homo
ysteineto be transformed ba
k into methionine, so the homo
ysteine builds up in the bloodstream. TakingB-6, B-12 and foli
 a
id revitalizes the transformation of homo
ysteine into methionine so your ho-mo
ysteine level will gradually go down, and less homo
ysteine means less in
ammatory irritationto the endothelial membrane and other sensitive stru
tures throughout the body.\Although," I 
ontinued, \most people respond to the standard triple vitamin regimen I justdes
ribed, a small per
entage is metaboli
ally di�erent and may need other nutrients (see Plans Aand B below) to bring down their homo
ysteine. This is be
ause there are several possible metaboli
disruptions that 
an 
ause homo
ysteine to build up, so if after three months the standard treatment(foli
 a
id, B6, B12) hasn't worked for you, don't give up. Simply try the other possibilities (listedbelow). Keep testing every three months and 
hanging your program until you �nd the 
ombinationthat works best for you. Don't settle for a slightly lower homo
ysteine! You want to get it down to7.0 or less, and you want to keep it there permanently. This is the only way to assure zero risk ofthe many diseases 
aused by an elevated homo
ysteine."96



9.9 What is optimum?As seen in the graph below, risk gradually rises in tandem with homo
ysteine level. Experts 
hooseto use a 
uto� point of 6.3, below whi
h there is no demonstrable in
reased risk of heart atta
k orstroke. Above 6.3, risk gradually rises. At 10, risk is about double baseline; at about 12 it is triple;at 15 quadruple.Don't be surprised if the \normal" values for homo
ysteine that appear on laboratory reports andresear
h studies are higher than the numbers I give here. This may be be
ause the 
urve a

eleratesabove 15 (i.e., is steeper) up to 25 - but we are not statisti
s, we are individuals who desire optimumhealth, so even minimal risk is una

eptable.

Figure 9.1: Coronary artery disease (myo
ardial infar
tion) risk rises with homo
ysteine level.9.10 Homo
ysteine: poster 
hild for a 
awed approa
h to
ardiovas
ular diseaseThe rest of Chu
k's story is an inspiring medi
al su

ess. He addressed the 
hallenge of loweringhis homo
ysteine with typi
al enthusiasm. He followed the treatment program (provided at theend of this 
hapter) and over the following nine months his homo
ysteine gradually returned tonormal. Freed from the 
onstant in
ammatory damage, Chu
k's 
oronary arteries slowly healed andhe gradually got ba
k to his life of work and travel. He returned to his busy 
omputer 
onsultingbusiness, resumed his regular tennis, and booked a summer 
ruise to Norway with his wife and kids.It hadn't been too late to reverse the damage to his blood vessels.Finding and treating his elevated homo
ysteine happened just in time for Chu
k. Without treat-ment, his prognosis was less than rosy.For the most part, Chu
k's medi
al 
are had been superb: great do
s, state-of-the-art CAT s
ans,EKGs, e
ho
ardiograms, angiograms, 
lot-busting drugs, and deft surgi
al te
hniques. Prevention,the most powerful medi
ine of all, had not been part of the pi
ture. Beyond 
holesterol measurementand a low animal fat diet, there had, in fa
t, been no prevention. This was unfortunate, though typi-
al: mainstream medi
ine, for all its sophisti
ated te
hnology, assigns lower importan
e to prevention97



than to treatment. Perhaps this is be
ause there's less money in it, or be
ause herbs and vitaminsare poorly understood by 
onventional do
tors. Whatever the reasons, our 
urrent system dependson a 
onstant supply of new heart atta
ks, without whi
h all that high te
h equipment would just
olle
t dust. The mortgage payment would still be due, but there'd be no revenue to 
over it. Areyou with me here? The monster is not happy when it is hungry.Then there's the thrill of the heart atta
k (as long as it's not your own), the kind of medi
alex
itement that drives millions to wat
h Gray's Anatomy reruns. With prevention, the thrill is gone;it's borring. How do you know you prevented anything (like, say, a myo
ardial infar
tion or a stroke)if it never happens? (Answer: for a spe
i�
 person, you 
an't; for populations, you 
an.)Chu
k was lu
ky; he sidestepped the fate of millions. Senseless death is not the ex
eption; it's therule. Testing and treating, as outlined in this book, 
ould prevent almost all heart atta
k deaths.Though multiple positive risk fa
tors generate even higher risk, an elevated homo
ysteine alone -that is, without an elevated 
holesterol or LDL, and without elevations of any of the other risk fa
torsfor heart disease - 
an 
ause a heart atta
k or a stroke. Chu
k was a perfe
t example. Conversely,lowering your homo
ysteine to 6.3 �mol/L or less removes homo
ysteine as a risk fa
tor, but willnot negate the risk of a high 
holesterol or an elevated CRP. Every \independent risk fa
tor" mustbe addressed and treated. The more risk fa
tors you identify and remove, the lower your overall riskof heart atta
k and stroke. Eliminating them all pla
es risk at very 
lose to zero.9.11 How to lower your elevated homo
ysteineTherapeuti
 GoalLower homo
ysteine to ideal level of 6.3 �mol/L or less.

Lowering Your Homo
ysteine LevelL-Methylfolate - an eÆ
iently absorbed form of foli
 a
id Dose: 800-1000 m
g. tablets. Take2-4 daily.Vitamin B-6 (pyridoxine). Take as the a
tive form, P-5-P (pyridoxine-5-phosphate). Bestprodu
ts 
ombine pyridoxine with P-5-P in a 9:1 ratio; 275 mg. per 
apsule. Take 1-3 
apsules daily.Vitamin B12 as methyl
obalamin (important be
ause other forms of B12 are not absorbed),1000-5000 m
g daily (
an be taken in one daily dose).98



Combined B12 methyl
obalamin/methylfolate produ
ts have re
ently be
ome availble (e.g.,Renewal Resear
h \A
tive B-12 - Folate"). These make dosing easier by 
ombining in one tablet themost a
tive, most absorbable forms of both foli
 a
id (5-methylfolate) and B12 (methyl
obalamine).Take 2-4 tablets daily, dissolved in the mouth or swallowed whole.It is important to take all three of the above B-
omplex vitamins, as the e�e
ts aresynergisti
.9.11.1 Re
ommended program to lower your homo
ysteineAs mentioned above, there are several possible bio
hemi
al 
auses of an elevated homo
ysteine.There is no test to determine whi
h of these 
auses applies, so a little trial and error is required. Themost 
ommon 
ause of elevated homo
ysteine (about 70%) is a de�
ien
y of B-
omplex vitamins:foli
 a
id, vitamin B-6, and/or vitamin B-12. Therefore, repla
ing these three vitamins is alwaysthe starting point. This is Plan A below. Most people will respond to the foli
 a
id, B-6, and B-12regimen.To make sure your homo
ysteine-lowering program is on tra
k, you will want to retest yourhomo
ysteine level every two months or so. Remember, homo
ysteine levels 
hange slowly (we aretalking months here), so you are looking more for a dire
tion of 
hange than for a normal result. Inother words, if, 
ompared to your previous result, your level is going down, even just a little, youknow you are on the right tra
k and that you should 
ontinue on your 
urrent program. If yourretest level is not lower, then you are still not addressing all the possible bio
hemi
al 
auses of thenutritional de�
ien
y that is 
ausing your homo
ysteine to rise. About 15-25% of people will notrespond to Plan A alone, so if you are not showing any response after two or three months, add thenutrients in Plan B. Testing every 2-3 months (until you establish that you are 
onsistentlymovingin the right dire
tion) will be ne
essary to determine whi
h 
ombination of nutrients you need.Plan A:� Foli
 A
id as the a
tivated form of the vitamin L-5-methyltetrahydrofolate or 5- methylfolate,800-1000 m
g 
apsules. Take 2-4 
apsules daily (
an be taken in one daily dose).� Vitamin B12 as methyl
obalamin (important be
ause other forms of B12 are not ab-sorbed), 1000-5000 m
g daily (
an be taken in one daily dose).� Produ
ts have re
ently be
ome available (e.g., Renewal Resear
h \A
tive B-12-Folate") thatmake dosing easier by 
ombining the a
tive, absorbable forms of both foli
 a
id (as 5-methylfolate)and B12 (as methyl
obalamine). Take 2-4 tablets daily; dissolved in the mouth or swallowedwhole.� Vitamin B-6 (pyridoxine) - as the a
tive form, P-5-P (pyridoxine-5-phosphate). Look for aprodu
t that 
ombines pyridoxine with P-5-P in a 9:1 ratio. If one 
apsule 
ontains 275 mg.(a standard dose), take 1-3 
apsules a day.� Note that the B-
omplex vitamins above are di�erent from what you would normally �nd inyour multivitamin. You want L-methylfolate and pyridoxine-5-phosphate, the a
tivated formsof these vitamins. Also, the doses, though still entirely safe, are higher than those in yourmulti.� Be
ause all B vitamins works synergisti
ally, it is important to take a multiple vitamin (toensure lower levels of all the B-
omplex vitamins) when on the above program. (You shouldbe taking a multi already for general health.)99



� Retest after 2-3 months. If homo
ysteine levels are going down, stay on this program. If no
hange (or it's higher), swit
h to Plan B.Plan BIf you are among the 15-25% of people who won't respond to the above Plan A regimen, yourhomo
ysteine elevation was not 
aused (at least not solely 
aused) by a shortfall of foli
 a
id, B6,and/or B12. The fo
us now shifts to a possible de�
ien
y of other nutrients that fa
ilitate removal ofex
ess homo
ysteine. These in
lude 
holine, S-Adenosyl methionine (SAMe), and trimethylgly
ine(TMG-also known as betaine, a B-
omplex vitamin). If a two month trial on these supplementslowers the homo
ysteine (even just little) you'll know a de�
ien
y of one or more of these nutrientsis part of your homo
ysteine problem. (Do not dis
ontinue the P-5-P, methylfolate, and B12 duringthis trial as these may still be part of the problem.)� Choline as phosphatidyl 
holine with asso
iated phospholipids and nutritional 
holinergi
synergisti
 
ompounds. (Use Omni
holine from Cardiovas
ular Resear
h; 2-4 
apsules twi
edaily.� SAMe (S-Adenosyl methionine); 200-800 mg daily.� TMG (Trimethylgly
ine; Betaine HCl) 500 mg 
apsules. Take 500-3000 mg per day in divideddoses. TMG is mildly a
idi
 and helps digest protein, so take only with meals.It is best to try all three of these nutrients together, be
ause they reinfor
e ea
h other's a
tion.If, on retesting, you see a homo
ysteine redu
tion after 2-3 months, try going o� one or two of thethree to �gure out whi
h is working. If no homo
ysteine redu
tion in three months, dis
ontinue allthree, as they are not working.It is important to appre
iate that getting homo
ysteine to normal/baseline (i.e., � 6.3) is not theimmediate goal here. That 
ould take up to a year or more, as homo
ysteine levels move down veryslowly. Any movement in the desired downward dire
tion would indi
ate the nutrient 
ombinationyou are taking is working and that you should stay the 
ourse.9.11.2 Additional nutrients that lower homo
ysteine� Zin
 (as 
itrate, pi
olinate, or aspartate). Take 30-90 mg daily.� Vitamin C (1000-8000 daily of bu�ered C or Ester-C) and Vitamin E (400-1200 IU daily,as mixed to
opherols only). Homo
ysteine has been shown to in
rease free radi
al a
tivityin endothelial 
ells. Vitamins C and E don't lower homo
ysteine dire
tly, but as free radi
als
avengers they prote
t the endothelium from oxidative damage by homo
ysteine.� Take a high quality multivitamin every day. (Please note: Big Box stores, food 
hains, anddrugstore 
hains do not sell high quality multivitamins.)9.11.3 Avoid these fa
tors that 
ause homo
ysteine elevation� High dose nia
in (only problemati
 at the higher pharma
ologi
 doses used to lower 
holesterol;no e�e
t on homo
ysteine at doses found in vitamin supplement preparations).� Colestipol (Colestid), a 
holesterol lowering drug, raises homo
ysteine levels.� Toba

o raises homo
ysteine. 100



Drugs that lower homo
ysteineNo pharma
euti
al produ
t lowers homo
ysteine.
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Chapter 10Fibrinogen: Clotting Fa
tor andIn
ammatory Protein
10.1 Elevated �brinogen both predi
ts and 
auses 
ardio-vas
ular diseaseFibrinogen is a large sti
ky protein mole
ule that's intimately involved in blood 
lotting and in
am-mation management. It's manufa
tured by your liver.Fibrinogen, a soluble protein, 
oats in the bloodstream. If bleeding o

urs, it is transformed into asolid �brous protein that be
omes the s
a�olding upon whi
h a blood 
lot is formed. As a 
ompletelyseparate fun
tion, �brinogen also fun
tions as a messenger mole
ule that 
oordinates and regulatesour bodies' response to in
ammation.We need �brinogen. Like homo
ysteine, C-rea
tive protein, and 
holesterol, this mole
ule - atnormal levels - performs ne
essary and important fun
tions in the human body. When we make toomu
h of it, problems appear and these problems - as we shall see - have to do with 
lotting andin
ammation.Many studies have shown that elevated �brinogen is a major risk fa
tor for atheros
lerosis; 
ar-diovas
ular disease spe
ialists no longer question its importan
e. Several de
ades of resear
h have
on�rmed that persistently elevated �brinogen levels predi
t heart atta
ks and strokes with ex
ep-tional a

ura
y. It is easy to see why this would be true: �brinogen parti
ipates in just about everystep along the way to developing an atheros
leroti
 blo
kage in the vas
ular system.Many experts feel that �brinogen may be the overall single best risk fa
tor for predi
ting heartatta
ks and strokes. One prominent resear
her has stated that an elevated �brinogen raises heartdisease risk by 600 to 900 per
ent. Elevated �brinogen levels have also been linked to in
reased riskof diabetes, hypertension, and even 
an
er. Several resear
hers have shown that a high �brinogen isasso
iated with a sevenfold in
rease in deaths from all 
auses. Maintaining a normal �brinogen levelthus translates into huge health dividends.10.2 Not an inno
ent bystanderFibrinogen is no inno
ent bystander that just happens to be hanging around when other fa
tors
ause vas
ular disasters. Fibrinogen, at normal (or \physiologi
") levels, behaves itself. Too mu
h�brinogen, however, and it morphs into a monster that a
tively parti
ipates in the 
ellular destru
tionthat leads to 
ardiovas
ular disease. At levels ex
eeding 250 mg/dL, �brinogen laun
hes atta
ks on103



the vas
ular endothelial lining and on the 
lotting system.By 
ausing exaggerated in
ammation �brinogen destroys the endothelium. This promotes atheros
le-rosis.By promoting 
lot formation, ex
ess �brinogen obstru
ts major vessels These lo
al 
lots 
anbe
ome deadly blood vessel-blo
king thrombi.Fibrinogen's one-two 
ombination pun
h of in
ammation and 
lot promotion 
auses strokes andheart atta
ks. Yet, ironi
ally, very few do
tors order this test and even fewer know how to 
oax anelevated �brinogen down into the normal range.

Figure 10.1: Fibrinogen
10.3 Brent Chadwi
k: an attorney with an elevated �brino-gen levelHere with me now in my 
onsultation room is long time friend and patient Brent Chadwi
k, a 48-year-old San Fran
is
o assistant distri
t attorney. Vibrant, outgoing, and not without a sense ofhumor, Brent's a 
rusty barrister who's a

ustomed to adversarial 
ourtroom dramati
s, so insteadof asking questions like a normal patient, he grills me as if I were a defendant. All he really wants isthe truth.I tested Brent's heart markers a few weeks earlier, and he's here to dis
uss the results. The onlyabnormal result on his Cardiovas
ular Risk Pro�le is an elevated �brinogen.\Do
, I Googled �brinogen, and now I know that it's a 
lotting protein and an `a
ute phaserea
tant.' Whatever that is. What does any of that have to do with my heart?"\Well, Brent, �brinogen is an important independent 
ausative marker for atheros
lerosis and
oronary heart disease. In other words, high levels of �brinogen predispose a person to heart atta
ksand strokes, even though - as is true for you - 
holesterol and all the other risk fa
tors are normal."\Sin
e everything else was normal on your battery of tests, how bad 
ould it be? Couldn't we justgive me a pass on this one?"\Sorry, Brent, but there is a reason we 
all these `independent markers.' It's be
ause they a
tindependently of one another. In other words an isolated �brinogen elevation (or CRP or glu
oseor homo
ysteine or LDL) 
an and will 
ause atheros
leroti
 heart and 
ardiovas
ular disease all byitself.\And just how good a marker is it?" he asks, in low, even, lawyerly tones.104



\A very good one. High �brinogen levels have at least as great a predi
tive value as any othermarker. In fa
t elevated �brinogen a

ounts for many of the heart atta
ks that happen to the 50%of heart atta
k vi
tims who have healthy 
holesterol levels. One major study involving over 2000men showed that those with a low LDL 
holesterol but high �brinogen levels had six times the riskof a myo
ardial infar
tion than those with a low �brinogen and elevated 
holesterol."\That's amazing!"\Yes, it is. Of 
ourse if both 
holesterol (or any other marker) and �brinogen are elevated, one'srisk is very mu
h higher than if it's just one or the other."\What's my �brinogen level do
?"\At 341, it's well above the upper limit of the ideal range (150-250 mg/dL), and this tells me thatyou are at risk."\Of a heart atta
k?"\Yes, or a stroke."\What is �brinogen, anyway?"\It is a very large protein mole
ule that 
ommands a lot of respe
t."\Respe
t? Do proteins get respe
t?"\This one sure does. It 
an both save your life and it 
an kill you."\How 
ould it do both?"\Normal levels of �brinogen are important for blood 
lotting and managing in
ammatory 
hal-lenges to your body su
h as infe
tions, allergies, and stress. But at high levels, �brinogen morphsinto a vandal. It damages arteries, a

elerates atheros
lerosis, en
ourages the formation of blood
lots . . . "\You mean the kind of 
lots that 
ause heart atta
ks?"\Yes, but not just those, all kinds. Fibrinogen doesn't know the di�eren
e between a heart atta
kand a 
ut �nger . . . "\I sure would if I were the one having a heart atta
k!"\Well, Brent, I guess that proves you're smarter than �brinogen."\Tou
h�e."\I just kept going: `Fibrinogen, you see, regardless of its IQ, 
oats along in the bloodstream as asoluble protein. When bleeding o

urs, �brinogen's job is to plug the leak, and to a

omplish thisit possesses the unique 
apa
ity to 
hange from its usual soluble form into an insoluble form 
alled�brin. Fibrin is sti
ky, so it adheres to the inside endothelial surfa
e of the blood vessel formingthe mesh-like matrix or s
a�old upon whi
h a blood 
lot 
an be built. It then snares passing redblood 
ells and platelets, forming a 
lot. Now if you have 
ut your �nger, it is important thatthe 
oagulation pro
ess I just des
ribed o

urs rapidly so you don't lose mu
h blood. If you arehemorrhaging, �brinogen 
an save your life. Too mu
h �brinogen 
an 
ause a disaster, though, byenhan
ing the probability of an unwanted 
lot that blo
ks blood 
ow to your heart or brain. That'swhy too mu
h �brinogen dramati
ally in
reases your risk of a heart atta
k or stroke. We want toavoid this at all 
osts.' "\We sure do! So, does it really 
ause heart atta
ks, or is it just hanging around when theyhappen?"\Brent apparently now needs to determine whether �brinogen is an inno
ent bystander or thea
tual killer. This is an ex
ellent question." 105



\Fibrinogen parti
ipates in the pro
ess. It has been 
learly re
ognized to be a killer. Let me putit this way, Brent: at the right level in your system, �brinogen is a hero 
ommitted to prote
tingyour life. Too mu
h, however, and our savior mutates into a homi
idal mania
."\An `aha' smile 
reeps onto Brent's fa
e, and I 
an tell that this is a way of putting it that he 
anwrap his legal mind around. Now he is going to start looking for the smoking gun."\But you haven't told me exa
tly how it 
auses heart atta
ks and strokes. Sin
e my level iselevated, I have a vested interest in your answer."\Fibrinogen is involved at several di�erent points. It 
auses endothelial irritation and in
am-mation. (See Chapter 5, Atherogenesis: How Arteries Fail.) It then 
ontinues to parti
ipate byin
orporating itself into arterial plaque as it forms. Inside the wall of the artery, �brinogen 
on-verts to its insoluble form, �brin, whi
h then serves as the s
a�old that holds 
holesterol in plaque.Fibrinogen is also in
orporated into the foam 
ells that 
ontribute to plaque.\Outside the plaque, in the bloodstream, ex
ess �brinogen will in
rease the vis
osity of blood,
ausing it to slow down - and when blood stagnates it is then more likely to 
lot."\Kind of like when there's 
ongestion on the freeway?"\Why, yes, but then �brinogen raises the ante by en
ouraging platelets to sti
k together (this is
alled platelet aggregation) where and when the traÆ
 slows down. When platelets 
lump, you havea 
lot. This impairs lo
al 
ir
ulation and shuts o� the lo
al supply of oxygen and food to 
ells in theheart or brain. At its worst it 
an 
ause an abrupt total blo
kage of blood 
ow in that artery. That
an spell sudden death."\Whoa!"\Brent, these kinds of arterial blood 
lots are the leading 
ause of death in the Western world.Every year in the U.S. alone, about 1,000,000 heart atta
k and stroke deaths o

ur as a result ofblood 
lots obstru
ting the delivery of blood to the heart or brain."\So I guess taking steps to redu
e elevated levels of �brinogen makes a lot of sense - perhaps 
ouldsave one's life? Perhaps my life! Perhaps the lives of many many others."\You bet."\Millions of lives would be saved if do
tors routinely tested and treated it!"\They don't though."\Why not? That'd be malpra
ti
e, wouldn't it?"\One would think so, Brent, sin
e we are talking about a marker far superior to the 
holesterolwe do
tors routinely - almost religiously - 
he
k."\So why don't they?"\Do
tors are unlikely to order a �brinogen level be
ause if it 
ame ba
k high, they wouldn't knowwhat to do. When they spot a high 
holesterol, they 
an write an Rx for statin drugs. But thereis no `statin' for �brinogen." If a �brinogen-lowering drug existed, you'd see medi
al journal ads,
ontinuing edu
ation programs, resear
h money for population studies, free samples, TV 
ommer
ials- the whole en
hilada. Unfortunately, however, the only medi
ations that lower �brinogen are plant-derived, food-based medi
ines. Big Pharma 
an't patent these `nutra
euti
als.' With no prospe
tfor pro�ts, there's no in
entive to market natural produ
ts like nattokinase (a soybean derivative),
ur
umin, serrapeptase, bromelain, green tea, or garli
."\I see. So the do
s just refuse to order the test?"\Yes. When asked to order a �brinogen level, Brent, most do
tors will tell you it's is a \newlyidenti�ed" risk fa
tor, so they need \more proof" before they'll order it. Fa
t is, hundreds of studies106



over the past thirty years have do
umented �brinogen's status as a major risk fa
tor. No 
ardiovas-
ular expert now questions �brinogen's atherogeni
 potential or its predi
tive power for heart atta
ksand strokes. It's an honest-to-goodness smoking gun for strokes and myo
ardial infar
tions."\And natural medi
ines do work to lower �brinogen?"\Yes, Brent. The ones I just mentioned are proven nutritional medi
ines that either lower �brino-gen or prote
t from its adverse e�e
ts, or both. Before we get you started on a program, however,let me explain a little more about what �brinogen is and why it is important . . . "10.4 Fibrinogen plays major roles in in
ammation manage-ment and 
lot formationIf one were to step ba
k and s
an the entire mole
ular biologi
al lands
ape in sear
h of the hottestsmoking gun - the fa
tor most intimately asso
iated with heart atta
ks and strokes - one bio
hemi
alwould stand out above a 
rowded �eld: �brinogen. Why? Be
ause �brinogen is intimately asso
iatedwith - and the driving for
e behind - in
ammation and blood 
lot formation, the two pro
esses that
ause strokes and heart atta
ks. Fibrinogen dire
tly 
auses in
ammatory damage to the wall of theartery, setting the stage for atheros
leroti
 plaque and thrombus formation. And, in heart atta
ksand strokes, �brinogen (a liquid) solidi�es to form �brin, resulting in an artery-blo
king 
lot. The
onne
tion doesn't get any more intimate than that.Fibrinogen has two main jobs in the human body. The �rst is as an in
ammatory protein, an\a
ute phase rea
tant". In
ammation anywhere in the body triggers hepati
 �brinogen produ
tion.This protein is released and travels far and wide notifying various body systems that in
ammationis afoot and providing expli
it instru
tions about how to deal with it. Problem is, �brinogen doesn'tjust manage in
ammation; at elevated levels, it also 
auses in
ammation. Elevated �brinogen levelsdamage blood vessels, setting the stage for heart atta
k and stoke.Fibrinogen's other job is to serve as the soluble pre
ursor of �brin, the solid protein that formsthe s
a�olding upon whi
h a blood 
lot is built. Damage to an artery triggers the 
onversion of�brinogen to �brin, thus initiating a blood 
lot. This 
lot is usually ne
essary; our blood vesselsare 
ontinuously sustaining damage from trauma (e.g. your daily workout) plus normal wear andtear. Lo
al 
lotting is the �rst step in the healing pro
ess. These \healing 
lots" are short-lived,remain small, and serve to qui
kly restore the healthy artery wall. However, when arterial damageis sustained, regardless of 
ause, the 
lot may in
rease in size and be
ome a thrombus - a larger,growing 
lot that 
an blo
k a blood vessel. Ex
ess �brinogen in
reases the propensity to make 
lots.Not a good thing. Lower �brinogen levels are asso
iated with prote
tion from unwanted 
lots.10.5 Ex
ess �brinogen 
auses 
lots and thrombiCoagulation - the 
lotting of blood - is a 
omplex sequen
e of bio
hemi
al transformations initiatedby tissue damage and terminating with the formation of a blood 
lot. That 
lot's purpose is to plugthe hole and stop the bleeding. Coagulation is a tightly 
ontrolled pro
ess that prote
ts us fromex
essive bleeding. In the �nal step of the 
as
ade, �brinogen (a soluble protein) is 
onverted intoinsoluble �brin, the long thin �bers that intertwine, forming a mesh that traps platelets and redblood 
ells to form a 
lot.It is 
ru
ial that our bodies maintain a dynami
 homeostati
 balan
e between �brinogen and�brin within the 
lotting system. Fibrinogen is always 
hanging into �brin, but the �brin formedis 
ontinuously dissolving and being re
y
led ba
k into �brinogen, so no 
lots form. As long as107



Figure 10.2: Fibrin trapping red blood 
ells to make a 
lot.�brinogen levels don't get too high, this system works great. When this re
y
ling pro
ess breaksdown, however, �brinogen levels go up. The ex
ess �brinogen irritates the arterial endothelial liningand damages it, 
ausing lo
al in
ammation. Fibrinogen 
onverts to �brin and sti
ky �brin �bersa

umulate, providing a s
a�old on the inside lining of the arterial wall that traps platelets and redblood 
ells to form a 
lot. This lo
al injury and 
lot attra
t oxidized LDL- 
holesterol, mono
ytes,
ellular waste produ
ts, and an array of in
ammatory mole
ules that 
oales
e into atheros
leroti
plaque.If the surfa
e of a developing plaque 
ontinues to be irritated, the plaque grows in size and mayrupture, 
ausing more �brinogen, platelets, RBCs, and other in
ammatory 
hemi
als to a

umulateat the site in an attempt to repair the injury. Under these 
onditions, the lo
al 
lot grows larger andbe
omes a thrombus whi
h gradually narrows and 
hokes o� 
ow in the artery.A thrombus might not initially blo
k blood 
ow, but if a pie
e breaks o� and travels downstream(now we 
all it a thromboembolism), it will 
ome to rest in a narrower part of the vessel, where it
ompletely 
hokes o� the 
ow of blood, 
ausing rapid tissue death and sudden, severe symptoms ofa myo
ardial infar
tion or stroke. At this point, more often than not, someone dials 911.10.6 Fibrinogen manages in
ammation, warns of in
amma-tion . . . and 
auses it!Besides 
lotting, �brinogen has another main job, that of initiating, monitoring, and managing thein
ammatory pro
ess.You may have already noti
ed that life in a human body entails a more or less 
ontinuous onslaughtof assaults 
oming from many dire
tions. Just using our bodies to move around 
reates wear andtear on the joints, ligaments, tendons, and mus
les. Add to that physi
al injury (trauma), mi
robialatta
k (we are 
ontinuously �ghting o� pathogens), allergens (most of us have food or inhalantallergies), and toxins (we do survive in a toxi
 environment).Without a way to respond to all this damage we'd be in big trouble. Fortunately we (or, morespe
i�
ally, our bodies) do have a \plan". Our response to all the di�erent kinds of assault - trauma,infe
tion, allergy, and toxins - is in
ammation. In
ammation, in turn, triggers what pathophys-iologists 
all the \a
ute phase response" or \APR". The purpose of the APR is to manage thein
ammatory rea
tions, to respond to the damage, and to manage the healing pro
ess. The APR
onsists of an outpouring from the liver of a barrage of in
ammation-managing \a
ute phase" pro-teins. The list of known APR proteins is very long and you have probably not heard of most ofthem: 
eruloplasmin, serum amyloid A, alpha-1 antitrypsin, haptoglobin, interleukin (IL)-1 re
ep-108



tor antagonist, 
omponents of the 
omplement 
as
ade, hep
idin, ferritin, C-rea
tive protein . . . andour friend �brinogen. Colle
tively these APR proteins provide enhan
ed prote
tion against invadingmi
ro-organisms, limit tissue damage, enhan
e healing, and promote a rapid return to homeostasis.We need the APR to handle diÆ
ult situations; it temporarily improves our adaptive and defensive
apabilities. Next time you 
at
h a 
old, 
ut or bonk a �nger, or develop a splitting heada
he, you
an impress all your friends by telling them you have de
ided to have an APR. Not that there'sa
tually a 
hoi
e here. Literally anything that 
auses in
ammation (in
luding trauma, infe
tion,toxins, allergens, arthritis, myo
ardial infar
tion, stroke, and various 
an
ers) will 
ause a shift tothe APR and heightened �brinogen produ
tion.Think of �brinogen as like a herd of tiny horses, ea
h one ridden by a little Paul Revere. Whenthere's in
ammation anywhere in your body, hepati
 �brinogen produ
tion in
reases, and gobs ofit are released into the bloodstream. They 
oat to the far-
ung regions of your body shouting\In
ammation is 
oming! In
ammation is 
oming!"The walls of blood vessels in the heart are espe
ially sensitive to these �brinogen messages. Pro-longed levels ex
eeding 250 mg/dL 
ause the endothelial damage that initiates formation of bothatheros
leroti
 plaque and thrombi.Two 
hapters in this book are devoted to a
ute phase rea
tants: C-rea
tive protein, and �brinogen- the two that also happen to be heart markers. This is not a 
oin
iden
e.10.7 If �brinogen elevated, test more than on
eSooner or later all of us will experien
e an elevated �brinogen be
ause we all get transient in
am-mation. We stub our toe, twist an ankle, shovel too mu
h snow, play that extra set of tennis, havesurgery, get a tootha
he, sinus infe
tion, 
old, or 
u (infe
tion). When we heal, the in
ammationsubsides, and the �brinogen level 
omes down. The very presen
e of an elevated �brinogen is synony-mous with danger and damage. When 
onsidering 
ardiovas
ular risk, however, we are not interestedin transient elevations. It's only a prolonged high �brinogen level that 
auses atheros
lerosis.The only way to know if a �brinogen elevation is a
ute or 
hroni
 is to test again (usually in 1-3months). If �brinogen is normal on repeat testing, we know it was a transient elevation and thereis no need for 
on
ern. If it remains elevated, regardless of the 
ause for the elevation, treatmentis ne
essary be
ause persistent elevation 
auses arterial damage. Optimally, one would identify andtreat the 
ause, but if that is not possible, it is still ne
essary to address the elevated �brinogen andlower it with nattokinase, 
ur
muin, and/or serrapeptase.10.8 High �brinogen espe
ially dangerous when any otherheart marker is elevatedResear
hers have dis
overed a biologi
ally sadisti
 turn of events - if �brinogen is elevated alongwith any other heart marker, atheros
lerosis and heart atta
k risk skyro
kets. Here's how �brinogenworks in 
ahoots with the other heart markers:� LDL-
holesterol (see Chapter 7) - Risk of atheros
lerosis is exponentially higher in people whohave a both a high 
holesterol and a high �brinogen. In a 1995 New England Journal ofMedi
ine study, SG Thomson et al showed that in 3000 angina patients with 
oronary arteryinsuÆ
ien
y (la
k of adequate blood supply) if �brinogen was low, elevations of 
holesterol109



and/or C-rea
tive protein presented little risk, but when �brinogen was high, heart atta
kswere far more likely.� HDL-
holesterol (see Chapter 7) - Fibrinogen a
ts as the trigger for the atherogeni
 e�e
t of alow HDL.� C-rea
tive protein (see Chapter 8) - If your �brinogen is elevated, your CRP is more likely tobe elevated too - and vi
e versa. Produ
tion of these a
ute phase proteins is triggered by thesame pro-in
ammatory 
hemi
als known as 
ytokines.� Homo
ysteine (see Chapter 9) - An elevated homo
ysteine drives �brinogen upward by blo
kingits breakdown.� Fasting blood sugar and TMS (see Chapter 11) - Individuals with elevations of both fastingglu
ose and �brinogen are at signi�
antly higher risk of heart atta
k or stroke. Insulin resistan
epotentiates the adverse e�e
ts of an elevated �brinogen and �brinogen levels are signi�
antlyhigher in patients with the metaboli
 syndrome. The good news is that low 
arb dieting, weightloss, and aerobi
 exer
ise will reverse insulin resistan
e and also lower �brinogen.� LDL parti
le size (see Chapter 7) - Elevated �brinogen is more 
ommon in individuals withthe \bad" (\B" or small dense) LDL parti
le size.10.9 Lowering your elevated �brinogenTherapeuti
 GoalRedu
e �brinogen level to 250 mg/dL or less.

Lowering Your Fibrinogen LevelNattokinase - a soy-derived \�binolyti
" (
lot-dissolving) enzyme that dissolves away the �brindeposits upon whi
h a thrombus (blood 
lot) might otherwise have been built. Do not use with otherblood thinners. Dis
ontinue use two weeks before s
heduled surgery. Dose: 1-2 100 mg. 
apsuleson
e or twi
e daily.Cur
umin (a 
omponent of the spi
e turmeri
) - blo
ks hepati
 �brinogen produ
tion and ad-dresses virtually every aspe
t of atheros
lerosis. Dose: 2-8 500 mg. phytosome 
apsules twi
e daily,110



or use turmeri
 liberally in 
ooking. 2-8 grams a day have been used in resear
h studies. Sti
kwith \phytosome" produ
ts in whi
h 
ur
umin has been bonded to a fat soluble substrate like phos-phatidyl
holine to enhan
e absorption.Serrapeptase - an anti-in
ammatory nutritional medi
ine that removes �brin and �brinogen bydigesting it. Serrapeptase also sele
tively removes many other proteins that impede healing andoptimum health. Dose: 2-6 enteri
-
oated 
apsules on
e or twi
e a day. Do not use with bloodthinning drugs. Patients taking antibioti
s should 
onsult an alternative physi
ian before takingSerrapeptase.Flaxseed oil - 1 tablespoon or 6-8 
apsules daily.Green tea - antioxidant; lowers �brinogen - 1-4 
ups or 1-4 
apsules dailyBromelain - an anti-in
ammatory enzyme; removes �brin 1-4 
apsules daily

Figure 10.3: Natto beans10.9.1 NattokinaseFibrinogen 
oats harmlessly in the bloodstream as a soluble protein, until it en
ounters 
hemi
alsthat signal the need for a 
lot (su
h as those it would en
ounter in an in
amed endothelium). Thesetransform it into its insoluble form: �brin. Thi
k bands of �brin sti
k to the endothelial wall forminga meshwork that snags passing red blood 
ells and platelets, be
oming a blood 
lot. This 
lot ispositioned exa
tly where we don't want one: inside a blood vessel.Nattokinase to the res
ue! Nattokinase, a soy-derived dietary supplement and \�binolyti
" (
lot-dissolving) enzyme, dissolves away ex
ess �brin deposits. This removes the �brin s
a�old uponwhi
h a thrombus 
ould have been built. In the presen
e of nattokinase, thrombi (built on a �brins
a�old), gradually shrink and disappear. S
ientists 
all this \thrombolysis" - literally the \lysing"(or dissolving) of a thrombus. No pres
ription drug medi
ation - not even Coumadin - is 
apable ofthrombolysis.Used safely in Japan for over 1000 years, nattokinase thins blood and outperforms pharma
euti
alagents su
h as warfarin (Coumadin), Plavix, and heparin whi
h merely thin the blood but are not
apable of dissolving preexisting thrombi.Taking nattokinase on a daily basis keeps �brin under 
ontrol and dissolves developing thrombi,111



thus preventing and reversing atheros
lerosis. The risk of heart atta
k or stroke is dramati
allyredu
ed.Resear
h studies have shown that nattokinase is e�e
tive for a broad range of disorders in
ludinghypertension, peripheral vas
ular disease, intermittent 
laudi
ation, hemorrhoids, vari
ose veins,
hroni
 in
ammation, pain, �bromyalgia, 
hroni
 fatigue syndrome, poor healing, retinal pathology,infertility, uterine �broids, and endometriosis.Clot busterThe beauty of nattokinase is that it delivers the 
lot-busting bene�ts of powerful drug medi
ineslike heparin, tPA (tissue plasminogen a
tivator), urokinase, Plavix, and warfarin (Coumadin) withoutany side e�e
ts or adverse rea
tions. Anti-
lotting drugs interfere with normal fun
tion, whereasnattokinase supports and improves the overall health and fun
tionality of the 
lotting system. Thisfood-based medi
ine - free of side e�e
ts and toxi
ity - supports Mother Nature rather than workingagainst her. SafetyThere have been no published reports of toxi
ity asso
iated with nattokinase. A natural 
ompo-nent of the soy food natto, nattokinase has been part of the Japanese diet for hundreds of years. For30 years nattokinase has been used as a natural medi
ine in 
on
entrations (i.e., doses) similar tothose 
onsumed in food with no side e�e
ts or adverse rea
tions. Do not 
ombine nattokinase withdrug blood thinners - e.g., aspirin, Coumadin (warfarin), or heparin. Patients taking blood thinnersshould 
onsult their alternative health 
are pra
titioner before taking nattokinase. Pregnant women,breast-feeding mothers, and people with bleeding disorders should not take nattokinase. As withother anti
oagulants, dis
ontinue two weeks before s
heduled surgery.

Figure 10.4: NattoIf you 
hoose just one nutritional medi
ine to lower your �brinogen, make it nattokinase.Don't worry if your nattokinase doesn't 
ause your �brinogen level to go down. Nattokinase doesnot blo
k �brinogen produ
tion; instead, it dissolves the solid �brin strands formed from soluble�brinogen, so it won't always lower �brinogen levels, but it will still be prote
ting you from ex
ess�brinogen. 112



DoseTake 1-2 100 mg 
apsules twi
e daily.

Figure 10.5: Turmeri
, the herb from whi
h 
ur
umin is derived.10.9.2 Cur
umin (a 
omponent of the herb turmeri
)Cur
umin (
ur
umin longa) is the bright orange-
olored a
tive ingredient in the popular native In-donesian and South Indian spi
e, turmeri
. Think 
urry here. Cur
umin 
ontains potent antioxidantand anti-in
ammatory 
ompounds that blo
k hepati
 �brinogen produ
tion.Cur
umin also addresses and reverses several other mole
ular biologi
al 
hanges that set the stagefor stroke, heart atta
k, and hypertension.Cur
umin also prote
ts against the adverse e�e
ts of too mu
h �brinogen by blo
king \plateletaggregation". (Platelets, the blood 
lotting 
ells, normally 
oat freely in the bloodstream, but rightbefore a 
lot forms, they start hanging out in 
lumps - or aggregates.)Cur
umin addresses virtually every aspe
t of atheros
lerosisAn elevated �brinogen level (over 250 mg/dL) represents the tip of a large and 
omplex i
eberg ofmole
ular responses and inter
onne
ted vas
ular 
hanges, most of whi
h, amazingly, are addressed by
ur
umin. Allow me to try to des
ribe the 
omplex set of events addressed by 
ur
umin. By the time�brinogen has be
ome elevated, the in
ammatory response is in full swing, and the stage is set for astroke or a heart atta
k. Pro-in
ammatory bio
hemi
als like �brinogen are being manufa
tured andreleased by the liver and endothelium and have 
ooded the system. The blood is thi
ker and morelikely to 
lot. Platelets (our blood 
lotting 
ells) have been \a
tivated" - that is, they are more likelyto parti
ipate in the formation of a 
lot. Fibrinogen is ready to morph into �brin and �brin digestingenzymes have been dea
tivated so that �brin is more likely to form. Vas
ular smooth mus
le hasnow begun to proliferate and the arterial wall is thi
kening. LDL parti
les are being oxidized bythe ex
ess of free radi
als generated by the in
ammatory response. Oxidized LDL parti
les havelaun
hed a vi
ious and prolonged atta
k on the vas
ular endothelium and the media beneath it.113



Figure 10.6: Cur
umin lowers �brinogen levels.While this atta
k is being waged, thrombi are very likely to form inside the vessel.Mother Nature has 
onjured up a \dream herb" for reversing atheros
lerosis and preventing heartatta
ks and strokes. Cur
umin addresses every single one of the steps enumerated above. It reversesthe in
ammation, heals the damaged endothelium, thins the blood, reverses platelet a
tivation,prevents oxidation of LDL, and blo
ks thrombus formation.Broad spe
trum 
ardiovas
ular e�e
tsResear
hers have shown that 
ur
umin exerts the following vas
ular e�e
ts:� redu
es C-rea
tive protein (CRP) levels� prevents oxidation of LDL (oxidized LDL in
i
ts damage to the arterial wall 
ausing atheros
le-rosis)� in
reases HDL-
holesterol (HDL removes 
holesterol from atheros
leroti
 arteries and returnsit to the liver for removal; high levels of HDL prote
t against atheros
lerosis.)� reverses the endothelial dysfun
tion 
aused by high glu
ose levels (seen in patients with insulinresistan
e and TMS)� blo
ks initiation and progression of atheros
lerosis� strengthens and prote
ts the 
ardiovas
ular system� reverses the vas
ular dysfun
tion 
aused by oxidative stress� anti-thromboti
 - i.e., prevents abnormal platelet aggregation, thus redu
ing the probability of
lot formation� blo
ks overstimulation of the in
ammatory response that a

elerates 
ardiovas
ular disease� inhibits proliferation of vas
ular smooth mus
le 
ells (this blo
ks the in
reased arterial wallthi
kness asso
iated with 
ardiovas
ular aging and arterios
lerosis)� redu
es systemi
 in
ammation by inhibiting in
ammation-stimulating trans
ription fa
tor NF-kappa B, the in
ammatory enzymes COX-2 and 5-LOX, and 
ytokines, in
luding interleukin6 and TNF (tumor ne
rosis fa
tor) 114



� inhibits fat 
ell (adipo
yte) derived in
ammatory mediators. (Adipo
ytes generate 
hroni
low-grade in
ammation that leads to 
ardiovas
ular disease and to insulin resistan
e.)

Figure 10.7: Cur
umin
Figure 10.8: Mole
ular stru
ture of 
ur
umin.An anti-aging, optimum health bonanzaBeyond its vas
ular e�e
ts, 
ur
umin displays a remarkable array of healthful, 
urative, even life-extending properties. Hundreds of resear
h studies have do
umented the following medi
inal andanti-aging e�e
ts:� anti-
an
er� anti-arthriti
� anti-in
ammatory� pain-redu
ing� antiedemi
 (reverses water retention)� anti-tumor� anti-mutageni
� hepatoprote
tive� antihyper
holesterolemi
 (lowers 
holesterol)� nephrotoni
 (good for the kidneys)� antihypertensive� 
hemoprote
tive 115



� 
arminative (anti-gas)� anti-HIV� anti-herpes simplex virus 1 and 2� anti-malarial� antimi
robial� anti-parasiti
Osteoarthritis (and other in
ammatory) pain reliefIn a study of 107 patients su�ering from osteoarthritis of the knee, two grams of 
ur
umin extra
tdaily for six weeks a
hieved slightly better pain redu
tion s
ores than subje
ts given 800 mg ofibuprofen. Over 90% of the 
ur
umin patients reported satisfa
tion, as 
ompared to 80% for theibuprofen users.Good for brain 
hemistrySeveral re
ent studies examining brain neuro
hemistry and 
ognitive fun
tioning showed that
ur
umin in
reased levels of the mood-related neurotransmitters serotonin and dopamine. The herbalso was found to enhan
e the e�e
tiveness of antidepressant drugs by inhibiting levels of the enzymemonoamine oxidase. Animal studies have shown that 
ur
umin redu
es levels of the stress hormone
orti
osterone, reverses 
hroni
 stress-indu
ed 
ognitive dysfun
tion, and improves memory.Dose and delivery2-8 500 mg 
apsules twi
e daily, or use turmeri
 liberally in 
ooking. 2-8 grams a day have beenused in resear
h studies. Cur
umin is not well-absorbed. Pur
hase only \phytosome" produ
ts inwhi
h 
ur
umin has been bonded to a fat soluble substrate like phosphatidyl
holine to enhan
eabsorption.10.9.3 SerrapeptaseSerrapeptase (serrapeptidase, Serratia peptidase), a proteolyti
 (protein-digesting) enzyme, is ananti-in
ammatory nutritional medi
ine that dissolves plaque, and removes both �brin and �brinogenby digesting them. Serrapeptase also sele
tively removes many other proteins that impede healingand optimum health.With a long history of safe and e�e
tive use in Asia and Europe, serrapeptase has establisheditself as a reliable treatment for virtually all disorders in whi
h pain, infe
tion, and/or in
ammationare prominent features. It is free of side e�e
ts or adverse rea
tions.Serrapeptase seems almost too good to be true. How 
an one natural medi
ine dissolve arterialplaque, digest away blood 
lots (in
luding thrombi), prevent atheros
lerosis, alleviate arthriti
 andneuropathi
 pain, reverse in
ammation, redu
e edema (swelling and 
uid retention), speed up heal-ing and tissue repair, and remove s
ar tissue? The key to understanding how Serrapeptase 
ouldhave su
h a broad spe
trum of a
tivity is that, as a proteolyti
 enzyme, it digests away unwantedproteins; it sele
tively digests away non-living tissue without harming living tissue. These propertiesaddress the essen
e of healing and regeneration of damaged tissue. Serrapeptase somehow \knows"the di�eren
e between ne
essary proteins (whi
h 
omprise many of the most important stru
tures inour bodies) and proteins that are unne
essary and unwanted (su
h as �brinogen, �brin, blood 
lots,atheros
leroti
 plaque, unwanted mu
us, proteins that 
ause arthriti
 swelling and pain, other in-
ammatory proteins, and even s
ar tissue). Serrapeptase sele
tively removes the unwanted proteins,leaving all essential stru
tures inta
t. 116



Serrapeptase was originally dis
overed 
enturies ago by Chinese Traditional Medi
ine herbalists.Te
hni
ally known as Serratia peptidase, serrapeptase is produ
ed by Serratia mer
esans, a ba
teriumthat populates the silkworm's digestive system. The enzyme is regurgitated by the moth when, aftermetamorphosis, it is ready to digest its way out of its 
o
oon - whi
h happens to be made of an\unwanted" protein: silk!Vas
ular systemAt its 
ore, atheros
lerosis is an in
ammatory 
ondition in whi
h endothelial irritants (see listin Chapter 5) trigger an in
ammatory response in the arterial wall. Serrapeptase digests away theirritating proteins, thus redu
ing lo
al in
ammation. Serrapeptase outshines anti
oagulant and anti-in
ammatory drugs in that it dissolves the �brin deposits and related in
ammatory proteins thatwould otherwise be
ome vessel-blo
king plaque and thrombi. No drug 
an do that.Anti-in
ammatory, blo
ks pain, non-toxi
 alternative to pain-relieversBe
ause it 
an prevent the release of pain-indu
ing amines (su
h as bradykinin) from in
amed tis-sues, Serrapeptase relieves pain in a wide assortment of 
onditions, in
luding osteoarthritis, rheuma-toid arthritis, trauma, ba
k pain, 
ervi
al pain, bursitis, mus
le spasm, bone spurs, heada
hes,neuropathy, post-surgi
al pain, and just about any other disorder that involves in
amed and painfulmus
les, nerves, ligaments, and tendons. Physi
ians throughout Europe and Asia use serrapeptaseas a harmless, side e�e
t-free alternative to toxi
 drugs su
h as ibuprofen, sali
ylates, and otherNSAIDs.Promotes respiratory and sinus healthBy digesting away the ex
ess mu
us se
retions and s
ar tissue that blo
k airways and lead toinfe
tion, serrapeptase has been su

essfully applied in a variety of respiratory 
onditions in
ludingasthma, rhinitis, sinusitis, otitis, 
hroni
 bron
hitis, bron
hie
tasis, emphysema, 
hroni
 obstru
tivepulmonary disease (COPD), and 
ysti
 �brosis.A

elerated tissue repairHealing from injuries, infe
tions, and in
ammatory disease is slowed by swelling and 
uid reten-tion. Serrapeptase speeds up healing by removing s
ar tissue and unwanted in
ammatory proteins,and by fa
ilitating 
uid drainage.Post-operative painOne double-blind study examined the e�e
t of serrapeptase on post-operative swelling and painin 66 patients who had just re
eived surgery for repair of a ruptured lateral 
ollateral knee ligament.On the third post-operative day, the group re
eiving serrapeptase exhibited 50 per
ent less swellingand signi�
antly lower pain levels than 
ontrols.Anti-mi
robial e�e
t; digests bio�lm; potentiates antibioti
s; speeds healing frominfe
tionsSerrapeptase blo
ks the ability of pathogeni
 mi
roorganisms to generate bio�lm, the mi
robialse
retions that form a prote
tive wall around ba
terial and fungal 
olonies. Serrapeptase digests thisbio�lm barrier, allowing immune 
ells and antibioti
s to move in for the kill.An alternative to NSAID drug toxi
ityThe July 1998 issue of The Ameri
an Journal of Medi
ine dis
ussed NSAID-related gastrointesti-nal and metaboli
 
ompli
ations: \Conservative 
al
ulations estimate that approximately 107,000patients are hospitalized annually for non-steroidal anti-in
ammatory drug (NSAID)-related gas-trointestinal (GI) 
ompli
ations and at least 16,500 NSAID-related deaths o

ur ea
h year amongarthritis patients alone. The �gures of all NSAID users would be overwhelming, yet the s
ope of thisproblem is generally under-appre
iated." 117



DoseThe usual re
ommended dose is 2-6 enteri
-
oated 
apsules on
e or twi
e daily on an emptystoma
h. (This is important be
ause serrapeptase will digest the protein in food rather than beingabsorbed inta
t.) The total dose of serrapeptase per day is between 10 and 30 mg on an emptystoma
h preferably in three divided doses.Enteri
 
oatedBe sure the serrapeptase produ
t you 
hoose 
omes with a pH resistant enteri
 
oating to ensureprote
tion from stoma
h a
id, allowing disintegration only after entering the alkaline environment ofthe small intestine. This in
reases small intestinal absorption, thus enhan
ing systemi
 a
tivity andeÆ
a
y.Produ
t qualityProdu
ts vary in quality and poten
y. Some 
ompanies marketing de
eptively-named serrapeptasekno
ko� produ
ts that they 
laim are 
omparable or equally e�e
tive. When 
onsidering theseprodu
ts and 
laims, keep in mind that the published resear
h was done on serrapeptase, not thewannabes.Pre
autionsDo not use with blood thinners. Systemi
 proteases like serrapeptase have antithromboti
 prop-erties and may therefore in
rease 
lotting times in persons taking Coumadin (warfarin), aspirin, andPlavix. Patients taking antibioti
s should 
onsult a physi
ian before taking Serrapeptase as it mayimprove vas
ular permeability, thus in
reasing the rate of antibioti
 absorption and delivery.10.9.4 Flaxseed oilAn essential nutrient (like a vitamin, but oily) 
axseed oil (FSO) is a broad-spe
trum anti-in
ammatoryagent that serves up a bonanza of heart-healthy e�e
ts: beyond strengthening the 
ells of the vas
ularwall, FSO lowers C-rea
tive protein, 
holesterol, LDL, and �brinogen.FSO also lowers levels of 
lot-promoting thromboxanes, a family of 
ompounds found in bloodplatelets (blood 
lotting 
ells). Thromboxanes en
ourage platelets and red blood 
ells to sti
k to-gether, forming a 
lot - that's blood 
lot, as in heart atta
k or stroke. Resear
hers report that thealpha-linoleni
 a
id in 
axseed oil markedly lowers the biosynthesis of unfavorable thromboxanesand �brinogen, thus inhibiting the platelet aggregation and ex
essive thromboxane a
tivity thata

elerate 
lot formation.Dose1 tablespoon or 6-8 
apsules daily.10.9.5 BromelainThis proteolyti
 (protein-digesting) enzyme derived from pineapple stems is one of the most e�e
tive�brinogen-lowering agents. Bromelain (Ananas 
omosus) a
tivates plasmin, our bodies' own enzymefor lowering �brinogen levels. A
tivated plasmin digests both �brinogen and �brin.Bromelain is a blood thinner. Therefore, individuals taking warfarin, Coumadin or other pres
rip-tion blood thinners should dis
uss bromelain with their alternative health 
are pra
titioner beforede
iding to take it.Dose2-6 250 mg 
apsules two or three times daily, taken away from meals if possible).118



10.9.6 Green teaRi
h in 
avonoid 
ate
hin polyphenol antioxidants su
h as EGCG (epigallo
ate
hin gallate), green tealowers �brinogen levels and prote
ts against 
ardiovas
ular disease. Resear
h and 25 years of 
lini
aluse in Europe and Asia has demonstrated that green tea redu
es the risk of 
an
er, osteoarthritis,impaired immune fun
tion, infe
tion, gum disease, and even tooth de
ay.EGCG, the main a
tive 
omponent in green tea leaves, prote
ts your 
ells from oxidative damageby those nasty omnipresent free radi
als that 
an shorten your life by 
ausing 
an
er, arterios
lerosis,heart disease and a

elerated aging. EGCG inhibits oxidation of fats (in
luding the all-importantLDL parti
le), and assists in weight loss. The polyphenols in green tea improve blood sugar regulationin persons with insulin resistan
e, lower 
holesterol, and blo
k the development of the 
lots (
alledanti-thromboti
 a
tivity) that lead to heart atta
ks and strokes. EGCG and other green tea phenolsalso prote
t our DNA from ultraviolet and visible radiation-indu
ed damage: at least one resear
herhas shown that sipping green tea before exposure de
reases sunburn. Bla
k tea leaves 
ontain a littleEGCG but mu
h less than the green alternative.Dose2-4 
apsules green tea extra
t (500 mg ea
h providing 250 mg of 
ate
hins and polyphenols) on
eor twi
e daily, or 2-8 
ups per day of organi
 green tea.10.9.7 Diet to lower �brinogenLow 
arb dietSee Chapter 11: Blood Sugar, Insulin Resistan
e, and The Metaboli
 Syndrome.Indian CurriesWhip yourself up a tasty 
urry dish pleasantly seasoned with lots of turmeri
 (
ur
umin; 
urrypowder), olive oil, garli
, onions, shallots and ginger. Every single one of these ingredients will
ontribute to a redu
tion of your �brinogen level.Olive oilShown to lower �brinogen in humans with elevated �brinogen levels. Use olive oil in salad dressingsand for 
ooking as your prin
ipal sour
e of dietary fat.Garli
Two to four 
apsules on
e or twi
e daily, or 
ook using fresh 
loves.GingerAn anti-in
ammatory herb. Better than aspirin at blo
king 
lots. Like aspirin, ginger exerts itsanti
oagulant e�e
t by inhibiting the enzyme COX-1 (whi
h in
reases platelet sti
kiness in prepara-tion for 
lot formation).Whenever possible, 
ook with these �brinogen lowering foods: garli
, ginger, onions, shallots,rosemary, and turmeri
 (
ur
umin).Green teaOrgani
 green (not bla
k) tea 
ontains numerous 
ompounds shown to prevent and reverse damageto the 
ardiovas
ular system. In Asia, it is not unusual to drink 8-10 
ups a day. (See des
ription ofgreen tea in supplement se
tion above.)Mediterranean DietThe traditional 
ooking style of 
ountries bordering the Mediterranean Sea, this diet has been119



shown in numerous large-s
ale studies to be asso
iated with signi�
antly low risk of 
ardiovas
ulardisease. The Mediterranean Diet spe
i�
ally lowers �brinogen. The key 
omponents of a Mediter-ranean Diet in
lude:� Generous amounts of fruit and vegetables� Healthy fats, espe
ially olive oil� Nuts, espe
ially walnuts� Red wine in moderation� No (or very small amounts of very lean) meat.� The diet spe
i�
ally dis
ourages saturated fats (found in meat and dairy but not in plantprodu
ts) and hydrogenated oils (AKA \funny fats" or trans-fats).10.9.8 Fibrinogen-lowering lifestyle� Daily exer
ise will signi�
antly redu
e elevated �brinogen levels.� Weight loss - Fibrinogen-driven hyper-
oagulation is asso
iated with obesity. Losing weightlowers the �brinogen.� Lower your homo
ysteine if high (> 7.0). Elevated homo
ysteine levels inhibit tissue plas-minogen a
tivator (TPA), whi
h blo
ks the body's natural breakdown of the �brin generatedfrom �brinogen. So a high homo
ysteine 
auses �brinogen to go up. See Chapter 9.� Quit smoking. Smoking in
reases �brinogen levels; quitting lowers them.10.9.9 Additional �brinogen-lowering nutritional medi
ines� DHEA suppresses interleukin-6 and other dangerous proin
ammatory 
ytokines produ
ed inthe liver that trigger �brinogen produ
tion. Follow-up testing is ne
essary to ensure optimumdose. For more about DHEA, see 
hapter 33 in my book, Renewal: The Anti-Aging Revolution(Rodale 1998; St. Martin's Press 1999). Dose should be determined by testing. Optimum rangeis 300-500 m
g/dL for women; 500-800 m
g/ dL for men.� Poli
osanol Marketed primarily as a natural 
holesterol lowering agent, poli
osanol has alsobeen shown to lower �brinogen levels by inhibiting platelet aggregation and blo
king a 
lottingfa
tor known as thromboxane. In animal studies, poli
osanol redu
ed the size of experimentallyindu
ed thromboses. Dose: 20-40 mg per day.� Natural estrogen repla
ement therapy predi
tably lowers �brinogen levels in perimenopausaland postmenopausal women. Be sure to use natural estrogen and balan
e it with natural pro-gesterone. Not re
ommended for women with a personal or family history of breast, uterine, orovarian 
an
ers. Follow-up testing is ne
essary to ensure optimum dose. See 
hapters 32 and35 of my book, Renewal: The Anti-Aging Revolution.� Ginkgo biloba Ginkgo's many vas
ular bene�ts are dis
ussed in 
hapter 27 of Renewal: TheAnti-Aging Revolution. Dose: 120-240 mg daily.� Vitamin A and beta-
arotene 120



� Vitamin C has been shown to reverse �brinogen's 
lot enhan
ing e�e
ts., whi
h it a

omplishesby breaking up the 
lumping and 
lots 
aused by ex
ess �brinogen. In a report published in thejournal Atheros
lerosis, heart disease patients given 2,000 mg a day of vitamin C experien
ed a27 per
ent de
rease in the platelet aggregation index (PAI, a measure of propensity to 
lotting),a 12 per
ent redu
tion in total 
holesterol, and a 45 per
ent in
rease in �brinolyti
 (
lot-busting)a
tivity.� Vitamin E doesn't lower �brinogen but does inhibit 
lotting by blo
king platelet aggregation.\Mixed to
opherols" more e�e
tively inhibit platelet aggregation than alpha-to
opherol alone.� Vitamin K suppresses the pro-in
ammatory 
ytokine interleukin-6.� Nia
in (a B-
omplex vitamin)� Pantethine (pantotheni
 a
id, a B-
omplex vitamin)� Li
ori
e (gly
errhizin) extra
t inhibits the 
lotting agent thrombin.� IP-6 (inositol hexaphosphate). Primarily known as a potent immune booster and anti-
an
ernutrient, IP-6 also inhibits platelet aggregation and platelet sti
kiness, both of whi
h enhan
e�brinogen's 
lot-promoting a
tivity.10.9.10 Drugs that lower �brinogenNo FDA-approved drug will lower your �brinogen level.The popular 
holesterol-lowering drug Lopid (gem�brozil) a
tually in
reases �brinogen levels by10 to 20%!Coumadin (warfarin) redu
es the risk of 
lots in the short run, but is a toxi
 drug with multipleadverse e�e
ts, in
luding hemorrhage, ne
rosis, and osteoporosis. Nattokinase is preferable be
auseit redu
es 
oagulation gently and naturally, and be
ause (unlike Coumadin) it dissolves 
lots andthrombi that have already formed.
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Chapter 11Blood Sugar, Insulin Resistan
e, and TheMetaboli
 Syndrome
11.1 \Please 
alm down, Mr. Shoemaker."Dave Shoemaker, a �fty year old English professor at a small private 
ollege, had worked hard, playedhard, loved his wife, his job, his friends, his life. He didn't want his world to 
hange.A football fanati
, Dave kept a San Fran
is
o 49ers helmet signed by Joe Montana in a glass 
asein his study. He loved to 
ook, and his wife loved him for it. Together they had many friends, and ana
tive so
ial life. Old hippies, they regularly attended ro
k 
on
erts. Deeply 
ommitted to his twoteenagers, Dave stayed involved in their lives, driving them (and often whole teams) to volleyballand so

er games, donating most weekends while putting other important areas of his life on hold.Three years ago Dr. Oakes, Dave's family physi
ian, dis
overed that his blood pressure was \alittle high, nothing to worry about, nothing we don't expe
t at your age". Noting that Dave's dadand un
le had both died of heart atta
ks, Dr. Oakes pres
ribed a diureti
 to keep the blood pressuredown.Dave 
arried a bit of a pot belly (we 
all this \
entral adiposity"), so Dr. Oakes also suggesteda weight loss program. Having followed his do
tor's orders for blood pressure and weight loss, Davefelt he was \home free" and needn't fear a heart atta
k. Nothing 
ould have been further from thetruth.\One 
ool spring evening after his typi
al low fat dinner, Dave's good life 
ame to a s
ree
hinghalt. He had been helping his 18-year-old, Mandy, with her homework, and, `Out of the blue I havethis tight, 
rushing feeling, like an elephant standing on my 
hest,' he told the ER do
tor. `I 
an'tget my breath. Millie drove me here. What's wrong?' "\The do
 pla
ed his hand reassuringly on Dave's right shoulder and in slow, even, 
omfortingtones, said, `Mr. Shoemaker, you are having a myo
ardial infar
tion.' "\That's impossible! My blood pressure is �ne, my 
holesterol is normal, and I've been eating alow fat diet for a very long time. Okay, I'm a little overweight, but how 
ould I be having a heartatta
k?"\Please 
alm down, Mr. Shoemaker. It's not good for your heart! We don't know why, but abouthalf of all heart atta
k patients are like you: their blood pressure and 
holesterol are normal andthey eat a low fat diet. Right now, we have to worry about stabilizing you. Later on, you 
an talkwith your family do
tor about why this happened, okay?"\Dave was admitted, and the next morning, when Dr. Oakes visited him on the ward, Dave posed123



the same questions."\Dave," he replied with a shrug, \we don't know why simply lowering 
holesterol and bloodpressure isn't 
urative for so many people. It's true, you are doing everything right. It 
ould begeneti
s; perhaps your family history is predisposing you to this. You just have to `learn to live withit.' " (I hate it when they say this be
ause it's never true.)\What neither Dave, nor Dr. Oakes, nor the ER do
tor realized was that Dave su�ered from adisease 
omplex known as `the metaboli
 syndrome' (TMS)."

Fasting Blood SugarProlonged elevation of glu
ose (as measured by fasting blood sugar) damages your blood vessels.Prolonged fasting glu
ose, above 90 mg/dl, 
auses atheros
lerosis.11.2 The Metaboli
 Syndrome (TMS)Gerald Reaven, Ph.D., of Stanford University was the �rst to re
ognize the metaboli
 syndrome. Hisresear
h showed a statisti
al asso
iation between elevated blood sugar levels and four other markers:high trigly
erides, low HDL, high blood pressure, and waistline expansion. Reaven originally assignedthe name \Syndrome X" to this 
luster of variables. Others have referred to TMS as \dyslipidemi
hypertension" or \insulin resistan
e syndrome". Though 
at
hy, the \Syndrome X" moniker has lostfavor, gradually bowing to the more te
hni
ally a

urate \the metaboli
 syndrome".If you have any three of the following �ve signs, you have the metaboli
 syndrome:� a fasting blood sugar above 90� extra fat around your middle (we 
all this \
entral adiposity")� a trigly
eride level over 150� HDL less than 40� high blood pressureIf you are over forty, a little overweight, have a slightly protruding abdomen (a pot belly, even ateeny one), and tend to be a 
ou
h potato, the likelihood is high that you have TMS.One in four Ameri
ans has TMS. Most people over 50 have TMS. The risk 
onferred by124



TMS is so high that people who have it 
an be thought of as working on their �rst heart atta
k.The �rst sign of TMS is usually a rise in fasting blood sugar levels above 90 mg/dL. (Fasting bloodsugar 
an be measured alone, but is also a 
omponent of the standard \
omprehensive metaboli
panel".)Before Reaven's resear
h, we knew that extra blood sugar triggers a sequen
e of metaboli
 andhormonal events that ravage the endothelium. All by itself, a persistent elevated fasting blood sugar(FBS) was known to 
ause a

elerated atheros
lerosis. But Reaven was the �rst to show that thealready high risk of heart atta
k 
onferred by an elevated FBS be
omes exponentially higher if theindividual also has at least two of the remaining four fa
tors (a \spare tire" - even a tiny one, hightrigly
erides, low HDL, and/or high blood pressure).11.3 Insulin resistan
eAn elevated fasting blood sugar (and/or TMS) tells us that this patient has lost the ability to manageblood sugar. More spe
i�
ally, he or she has developed a 
ondition known as \insulin resistan
e," ametaboli
 disorder in whi
h insulin re
eptors have stopped responding to insulin.Here's how insulin resistan
e works. We need energy to drive the many 
hemi
al rea
tions of lifeand we get that energy by burning fuel (the sugar glu
ose) in oxygen (supplied by the lungs). Weneed a 
onstant and evenly released supply of glu
ose. Too mu
h or too little 
auses problems. Theblood sugar regulating system I am about to des
ribe makes sure the burning pro
ess is steady.As food is absorbed after every meal, blood sugar levels rise. Your pan
reas monitors blood sugarand, when it dete
ts that rise, it se
retes extra insulin into the bloodstream. When insulin arrives atthe outer surfa
e of liver and mus
le 
ells, it atta
hes to insulin re
eptors there and sends a 
ommandtelling that 
ell to remove ex
ess sugar from the bloodstream and store it as gly
ogen for use lateron. This system, when healthy, works to keep blood sugar steady.With insulin resistan
e the insulin re
eptors have grown weary and begin to respond sluggishlyto the insulin messages. The re
eptors appear to be \resisting" the insulin messages. When insulinresistan
e sets in, the mus
le and liver 
ells remove less sugar from the bloodstream, and - sin
eless sugar is being removed - this 
auses a rise in fasting blood sugar (FBS). When FBS rea
hes 90mg/dL or more, we know that insulin re
eptors are damaged and malfun
tioning.Soon the pan
reas �gures out that its insulin messages aren't being heard, so it tries to �x thesituation by rat
heting up insulin produ
tion. People with insulin resistan
e and the metaboli
syndrome therefore typi
ally have high levels of insulin in the blood (\hyperinsulinemia").Though do
tors may use a variety of terms to des
ribe insulin resistan
e, in
luding \blood sugardysregulation," \elevated blood sugar," and \pre-diabetes," the underlying 
ause is always the same:loss of 
ontrol over blood sugar be
ause of damage to insulin re
eptors.Insulin resistan
e does not happen in a va
uum; it's usually a

ompanied by a pattern of othersigns indi
ating the presen
e of the metaboli
 dysfun
tion. The diagnosis of TMS is an attemptto in
orporate a diagnosti
 re
ognition of these additional 
hanges. As mentioned above, wheninsulin resistan
e o

urs (as manifested by blood sugar > 90), it is often a

ompanied by four relatedmetaboli
 phenomena: rising trigly
erides, lower HDL level, elevated blood pressure and abdominalfat a

umulation (pot belly). When do
tors see these signs, they will (hopefully) re
ognize and treatTMS.The diagnosis or TMS requires at least three of the following �ve signs:� Elevated fasting blood sugar (over 90 mg/dL)125



� Elevated trigly
erides (TGs) (> 150 mg/dL)� Low HDL (� 40)� Elevated blood pressure (> 140/> 85)� \Central adiposity". (extra fat around the middle) - males with more than a 34 in
heswaistline or females with over 40 in
hes11.4 As we get older TMS will a�e
t most of usTMS is not a rare disorder: 75 million Ameri
ans su�er from it. Like Dave, very few know they haveit. Dave's blood sugar had 
rept up to well over 100 (as you know, anything over 90 is too mu
h).His trigly
erides (TG) were over 200 (up to 150 is okay) and his HDL (the \good" 
holesterol) haddropped below 35 (should be > 40). These three markers, plus 
entral adiposity (fat around themiddle) and elevated blood pressure 
onstitute the �ve 
ardinal signs of TMS. Dave had them all.Dave 
ame home from the hospital with more drugs. His TMS, however, went undiagnosed. Noone told him to exer
ise. No one told him he had to 
ut way ba
k on 
arbs. No one explainedhow to use nutritional supplements to reverse his insulin resistan
e. After three months on this\program," Dave su�ered a se
ond massive 
oronary o

lusion. This time he almost died. Again,the do
tors failed to make the 
orre
t diagnosis. Dave began wondering whether his treatment planwas working, and a friend referred him to me. The diagnosis of TMS was simple be
ause he hadall of the symptoms and signs of it. On
e we got him going on a program for TMS (see below), hestarted improving.11.5 Why should I 
are if my blood sugar is elevated?TMS is never a

ompanied by any dis
omforting symptoms, so why would one 
are whether it'shappening? In a word (okay, two words): a

elerated atheros
lerosis. Persistent blood sugar eleva-tions damage arteries, 
ause plaque deposition, and a

elerate the atheros
leroti
 
hanges that leadto strokes and heart atta
ks.Many do
tors dismiss minor elevations of fasting blood sugar. If your do
tor does this, have along talk (good lu
k with that; most do
tors are too busy!), then show him or her this book, and ifyou still get resistan
e, it may be time to move on. Like Dave, you need a physi
ian who understandsthe metaboli
 syndrome and knows how to treat it aggressively.11.6 How 
an I tell whether I have TMS? The �ve 
ardinalsigns of The Metaboli
 SyndromeOther than a pudgy waistline (and this might not even be present), there may be no outward signs ofTMS. As I have emphasized throughout this book, to dete
t risk one must do the biomarker testingand know the numbers.Every year thousands of patients die be
ause their physi
ians ignore the signs of TMS whileoverestimating the relative importan
e of lowering 
holesterol.If you have any three of the following �ve signs, you have the metaboli
 syndrome: extra fataround your middle, a fasting blood sugar above 90, trigly
eride level over 150, HDL less than 40,126



high blood pressure.

Elevated blood sugar is 
losely asso
iated with another 
ommon disease 
alled:The Metaboli
 Syndromewhi
h 
onsistes of:� High fasting blood sugar (>90)� Elevated trigly
erides above 150 mg/dL� Low HDL below 40 mg/dL� High blood pressure: above 130/85 (without blood pressure lowering drigs).� Central adiposity (\pot belly") (wistline > 34 in
hes for men) Abdominal fat (te
hni
allyknown as \
entral adiposity"). That spare tire or bulging belly makes you a prime 
andidatefor The Metaboli
 Syndrome. Count yourself in if you are a male with more than 34 in
hesaround the middle, or a female whose wistline is greater than 40 in
hes.Other risk markers often (but not always) found in 
onjun
tion with the metaboli
 syndromein
lude:� Abnormal LDL parti
le size pro�le featuring Type B (\bad") small dense LDL parti
les (seeChapter7).� Elevated �brinogen level (see Chapter 10).� Elevated C-rea
tive protein (see Chapter 8).Poor diet, stress, smoking, al
ohol 
onsumption, and sedentary lifestyle in
rease risk for developingTMS. 127



11.7 The \disease of the new millennium"The 
onvergen
e of markers for TMS is far more ominous than an elevation of any individual heartmarker, so do
tors who understand 
ardiovas
ular disease take it very seriously.Men and women with TMS 
onstitute the group at greatest risk of death from heart atta
k.In fa
t, studies have shown that the risk of heart atta
k, heart disease, and stroke is nearly threetimes higher in people with the metaboli
 syndrome. A

ording to Dr. Steven Nissen, distinguishedCleveland Clini
 
ardiologist, \This is the disease of the new millennium".The Centers for Disease Control (CDC) tells us that one in four adults in the U.S. (about 75million individuals) has signs of metaboli
 syndrome and will most likely die from it.The numbers are expe
ted to grow be
ause of Ameri
ans' sedentary lifestyle. A study of 1,209men aged 42 to 60, over a 15-year period, found that those with metaboli
 syndrome were from 2.9to 4.2 times more likely to die of a heart atta
k than those who did not have the 
ondition.\I see now, patients in their 20s and 30s with the metaboli
 syndrome and this does not bode wellfor their risk of heart atta
k and stroke when they [rea
h℄ 40 or 50 years of age," says Ri
hard Nesto,M.D., Asso
iate Professor of Medi
ine, Harvard Medi
al S
hool, and Chairman of the Departmentof Cardiovas
ular Medi
ine at Lahey Clini
 (a tea
hing hospital of Tufts University).\The metaboli
 syndrome has been there for a while," says Dr. Nesto. \We just have notre
ognized its importan
e. I think do
tors in the past have looked at patients without looking at thebig pi
ture," he said. \They've looked at risk fa
tors in isolation and treated them one by one. Nowwe should look at patients as to whether they have the metaboli
 syndrome."If one examines the individual risk fa
tors separately, they don't seem all that bad. When takentogether, however, you end up with a skyro
keting atherogeni
 potential that is far greater than justthe sum of the parts. Do
tors 
an no longer a�ord to isolate and treat individual risk fa
tors su
has 
holesterol or hypertension. This was the approa
h Dave Shoemaker re
eived, and it produ
ed adisaster.

Figure 11.1: Insulin re
eptor failure 
auses blood sugar to rise.What 
auses blood sugar to go up?Elevated blood sugar is 
aused by a phenomenon 
alled \Insulin Resistan
e".\Insulin is a hormone released by the pan
reas that stimulates insulin re
eptors in liver and mus
le
ells, telling them to remove sugar from the bloodstream."\Insulin resistan
e o

urs when insulin re
eptors fail to respond to the insulin hormonal messages."128



\When insulin re
eptors malfun
tion, glu
ose 
an no longer be taken up by the liver and mus
le
ells, so it stays in the bloodstream, 
ausing elevated blood sugar."11.8 Insulin resistan
e: the driving for
e behind TMSOkay, now you know what to look for - and why it's important. You already know that the main
ausative fa
tor for the metaboli
 syndrome is insulin resistan
e, 
aused when insulin re
eptors failand blood sugar 
limbs. Now I am going to take you a little deeper into the bio
hemistry andmole
ular biology of it.Let's start with how blood sugar is regulated in a healthy body. The food we ingest 
ontains
arbohydrates whi
h are digested down into sugars that are then absorbed into the bloodstream.These absorbed sugars raise our blood sugar (glu
ose) level. Our pan
reas dete
ts this rise in bloodsugar, and se
retes a little extra insulin, whi
h travels through the bloodstream to the liver andmus
les. There it atta
hes to insulin re
eptors on the surfa
e of liver and mus
le 
ells, telling themto remove some of the sugar from the bloodstream (to be stored as gly
ogen for later use). Removalof some sugar lowers the blood sugar level, so the pan
reas de
reases its insulin produ
tion.There's a feedba
k loop here. The liver and mus
les are 
ontinuously \listening" to the insulin\messages" sent from the pan
reas, and removing more sugar if the \volume" goes up. The pan
reasis likewise \listening" to the blood sugar level; it in
reases insulin produ
tion when the sugar goesup and de
reases it when sugar goes down.Now imagine what would happen if the insulin re
eptors in the liver and mus
les began turninga deaf ear to the insulin. First you'd have less sugar being pulled out of the bloodstream and storedas gly
ogen. Then blood sugar levels would rise. The pan
reas would noti
e this and 
ompensate byreleasing more insulin. That insulin would not be 
ompletely e�e
tive at 
learing the extra sugar, sothe pan
reas would work harder to make and more insulin, but less and less of the sugar would beremoved, so the blood sugar would 
reep higher. On
e it's 
onsistently above 90, insulin resistan
eis born - and along with it, a

elerated atheros
lerosis.If insulin re
eptor failure persists, the blood sugar 
an go even higher. If it rea
hes 115, we nowhave full-blown type 2 diabetes, but more often it hangs out in the 90-110 range-
lear-
ut TMS.Either way, there is a problem.Why do insulin re
eptors fail? We don't know, but we do know that its appearan
e is almostalways a

ompanied by some 
ombination of ex
ess 
arbohydrate 
onsumption, insuÆ
ient exer
ise,aging (it's way less likely in people under 40), and geneti
 predisposition.TMS develops slowly, and a de
ade or so may pass during whi
h slight abnormalities in bloodsugar, blood pressure, trigly
erides, abdominal fat and HDL go unnoti
ed. Wat
h for this \upward
reep," and if your belly is bulging a little or your blood pressure is higher than it had been, gettested. If your trigly
erides and blood sugar are slipping upwards or your HDL downwards - eventhough they may still be in the normal range - this is probably TMS in the making. Diagnosing yourown TMS and reversing it in the earliest stages is far preferable to waiting until a do
tor diagnosesit in the advan
ed stages. Insulin Resistan
eIn young people, insulin re
eptors work �ne, even with high dietary 
arbohydrate intake.However, many older adults lose the ability to pro
ess high 
arb loads. The same high 
arb dietthat was easily tolerated in youth now damages insulin re
eptors and drives up blood sugar, 
ausingfat deposition, weight gain, lipid 
hanges, high blood pressure, and atheros
lerosis.129



� Not rare: 75 million (one in four) Ameri
ans su�ers from insulin resistan
e.� Silent: very few know they have it be
ause there are no symptoms.11.9 Most people 
an reverse TMS by lowering 
arb 
on-sumption and exer
ising every dayIt is important to know that you have 
ontrol over your TMS; you 
an reverse it. There are threemain 
auses of TMS: sedentary lifestyle, high 
arb diet, and aging. There isn't mu
h any of us 
ando about getting older, but you 
an exer
ise every day, and you 
an 
hoose to eat a low 
arb diet.That's enough to normalize blood sugar in most individuals.We live in the midst of an epidemi
 of ex
ess 
arb intake that 
auses insulin overload that, in turn,
auses obesity. Eating too many 
arbohydrates has some very undesirable 
onsequen
es. First, ourpan
reas se
retes ex
ess insulin in an attempt to remove the extra sugar from the bloodstream andstore it (as gly
ogen) in the liver and mus
les. When the liver and mus
le stores are full (it doesn'ttake mu
h), the body still has to do something with remaining blood sugar, so guess where it goes?It's 
onverted to fat and that fat is stored in the belly. The ex
ess insulin that's stimulated by ex
ess
arbohydrates ends up promoting the a

umulation of body fat. Therein lies a big (pun intended)problem: 
entral adiposity, or fat around the middle. Lowering 
arb intake reverses this pro
ess, andreverses insulin resistan
e and TMS at the same time.Exer
ise is the �rst line of treatment for metaboli
 syndrome be
ause it in
uen
es all 
omponentsof the disorder. Regular physi
al a
tivity helps redu
e ex
ess body fat. Exer
ise improves insulinsensitivity. Exer
ise helps normalize blood pressure, as well, espe
ially in people with borderlinehypertension, the type of hypertension seen in metaboli
 syndrome. Exer
ise raises HDL 
holesterollevels.11.10 How to Reverse Insulin Resistan
e and TheMetaboli
Syndrome Therapeuti
 Goals� Lower fasting glu
ose to 90 mg/dL or less� Lower elevated trigly
erides to 150 mg/dL or less� Raise HDL to 40 or greater 130



� Lower elevated blood pressure� Lose weight if you are over your optimum

Lowering your fasting blood sugarandReversing insulin resistan
eLow 
arb dietExer
iseNutritional supplements� Cinnulin - 2 
apsules twi
e daily� Glu
ose Control - 2 
apsules twi
e daily� Alpha lipoi
 a
id 100 mg. - 3 tablets twi
e a day11.10.1 Re
ommended program overviewDiet, exer
ise, and nutritional supplements are the three pillars of therapy for the metaboli
 syn-drome. When it 
omes to treating TMS, mainstream and alternative do
tors agree that the startingpoint is always diet and exer
ise. Spe
i�
ally, a low 
arbohydrate diet and one hour of daily vigorous(i.e., aerobi
) exer
ise will usually 
orre
t insulin resistan
e and reverse the metaboli
 syndrome. (Ifyou need to lose weight, make that one and a half hours daily.) Both 
omponents, diet and exer
ise,are absolutely ne
essary.The addition of Cinnulin R
, Glu
ose Control, and alpha lipoi
 a
id will a

elerate your progressby supporting the healing of insulin re
eptors.Your program will need to address all 
omponents of TMS. So - if your trigly
erides are elevated,your HDL low, your BP elevated, or waistline bulging - these must also be addressed as well. Thediet and exer
ise pres
ription will go a long way toward 
orre
ting all of these. See re
ommendationsbelow and in the 
orresponding 
hapters for additional advi
e.131



11.10.2 Low 
arb dietingExperts agree that shifting to a low 
arbohydrate diet is essential for reversing insulin resistan
eand 
uring the metaboli
 syndrome. It's a 
ommon mis
on
eption that low 
arb dieting has to bepainful.Pay attention to 
arb levels in food types:� Veggies are all zero (or very low) 
arbs, ex
ept root vegetables su
h as potatoes, beets andsquashes whi
h are 100% 
arb.� Meats 
ontain zero 
arbs.� Nuts, seeds, and beans - at about 30% 
arb, 30% fat, and 30% protein - are by de�nitionall low 
arb foods, so you 
an partake of these liberally without a need to 
ombine.� Fruit - espe
ially berries - are a spe
ial 
ase: te
hni
ally high 
arb, but so nutritious that you
an indulge in moderation without worry (see below).� Grains - 
lose to 100% 
arb 
ontent.

Figure 11.2: Low 
arbohydrate diet rules, foods, and examples.
Figure 11.3: In any and every meal, total 
alories from 
arbohydrates must be less than the sum of
alories from fat plus protein.Keep in mind what I 
all \The Golden Rule of Low Carb Dieting." In any given meal,fat 
alories plus protein 
alories must be greater than 
arbohydrate 
alories. Know 
arbfood 
ontents as listed above and read labels. Learn to qui
kly \eyeball" the 
arb 
ontent of a mealor sna
k. The \Golden Rule" makes it easy. Examples of low 
arb meals: eggs and toast, a 
hi
kensandwi
h, salads, nuts with dried fruit, meat and vegetables. Just follow these simple guidelines:� Load up on veggies (salads, steamed, stir-�red, baked); with the notable ex
eption of rootvegetables (potatoes, beets, 
arrots, and sweet potatoes) they are all low 
arb.132



� Beans, nuts, and seeds are great for pumping up the protein side of the equation. Theseare all about 1/3 
arb, 1/3 protein, 1/3 fat, so sna
ks nut, bean or seed sna
k is automati
allya low 
arb sna
k.� Eggs in any form are 
arb free and healthy as the Di
kens.� Low fat meats su
h as 
hi
ken and turkey breast, and lean ham are okay in modest quantities.The saturated fat found in in fatty meat and dairy produ
ts 
auses atheros
leroti
 disease; stayaway from it. Lean meats (for example, 
hi
ken without the skin, turkey breast, lean pork andbeef), however, are very low in 
holesterol. These are pure protein and won't 
ause a problem.� Fruit (fresh or frozen) (in moderate quantities of 2-4 servings a day), even though they arete
hni
ally higher 
arb foods, don't 
ount toward total 
arbs be
ause they 
ontain so manyin
redibly nutritious phytonutrients and minerals. Sweetened jui
es and soda pop, however,are out. Blueberries, bla
kberries, raspberries, mango, 
herries, and grapes 
ontain extremelyhigh 
on
entrations of anti-heart disease, anti-
an
er polyphenols and other bene�
ial phy-tonutrients. Eat lots of these fruit and balan
e the 
arbs in them with nuts and seeds, or soymilk.� Grains (in
luding wheat, ri
e, 
orn, 
ereals, pasta, breads and other baked goods) are 90%+
arbs. Minimize grains and make sure when you do eat them that you are following \TheGolden Rule" - you 
an have them, but be sure to 
ombine with enough fat and protein so thatthe 
arb portion is less than half.

Figure 11.4: Low 
arbohydrate meal ideas.Read labels on pa
kaged foods to determine 
arb 
ontent.This may seem tedious at �rst, but on
e you get to know the 
arb 
ontent of your favorite foods,it will get qui
ker and easier. More ideas:� Egg (zero 
arb) with toast (high 
arb)� Egg with ham (no 
arbs) or breakfast links (soy or pork).� All the nuts (all kinds, in
luding trail mix), seeds (sun
ower) and beans you want.� Add nuts and beans to otherwise high-
arb meals to raise the protein+fat side of the equation.133



� Lun
h: soups and salads.� Dinner: Stir fries, Mexi
an food (ta
os, en
hiladas, burritos, beans), salads, steamed veggies.� All meat has zero 
arbs; so, you 
an 
ombine meat with smaller amounts of 
arb foods likeri
e, 
orn, potatoes.� Cereals (unsweetened, of 
ourse) are okay if you 
ombine it with (unsweetened) soy milk andnuts or seeds to balan
e the 
arbs.

Figure 11.5: Bene�ts of exer
ise.11.10.3 Exer
iseIt is impossible to reverse the metaboli
 syndrome without a daily exer
ise program: it's the sinequa non for su

ess.I am not talking here about 
limbing the stairs or parking your 
ar and walking a few extra blo
ksto work (though not a bad idea). This exer
ise program 
onsists of daily one hour workouts dividedmore or less equally between aerobi
 and strength 
omponents. If you need to lose weight, make that1.5 hours.If you have never been on an exer
ise program, enlist the servi
es of a quali�ed trainer who 
anget you going on a 
ustom-tailored program. It is absolutely 
ru
ial that you start out at a lowlevel and in
rease very gradually. Having wat
hed many patients initiate exer
ise programs in my40 years of medi
al pra
ti
e, I 
an tell you that it is an absolute 
ertainty that you will su�er a134



potentially disabling injury if you in
rease your a
tivity level too rapidly. Go slow at �rst and workup gradually!!! Your body needs time to get used to in
reased exer
ise, and if you push up yourlevel too fast, you'll injure yourself. Going slow doesn't mean devoting less time; it just means goingslower at �rst. Pain and ex
ess fatigue are the two most 
ommon warning signs of over-exer
ising.Most of us are so busy these days that we balk at the notion of yet another demand on our time.Can you a�ord an hour a day out of your already over stressed s
hedule? How important is it? Onlyyou 
an answer these questions. But I would argue that �nding the time - making it a priority - isan ultimately pra
ti
al thing to do. Your investment in exer
ise time will pay huge dividends \downthe road," as it were - a stronger body and a longer and healthier life, devoid of the heart atta
k,stroke, hospitalization, debility, high health 
are 
osts, and a very mu
h higher risk of prematuredeath. Not to mention more time with the grandkids.Why does exer
ise work? It improves our bio
hemistry and physiology in so many ways that I
an only begin to explain it. Daily workouts widen and lengthen the freeway system of your bloodvessels, and this enhan
es your body's ability to deliver nutrients and fuel to all 100 trillion (or so)of your 
ells. By strengthening the heart mus
le and building 
ollateral vessels, exer
ise developsthose alternate routes that 
ome in real handy if one of the main freeways - like, perhaps a 
oronaryartery - be
omes blo
ked. Be
ause \widened freeways" 
an remove waste material far more eÆ
iently,
onditioning is one of the most e�e
tive detox se
rets around. In a physi
ally �t individual, moreblood (
arrying more nutrients and oxygen) is delivered to even the most remote regions of yourbody. These are tissues that would otherwise be struggling and 
ompeting for supplies: the brain,liver, kidneys, immune system, sense organs, sex organs, endo
rine glands - all start fun
tioningbetter be
ause they are no longer in a state of 
hroni
 semi-starvation.Exer
ise addresses all �ve 
omponents of the metaboli
 syndrome: it redu
es body fat, 
ontrolsglu
ose levels by improving 
ellular insulin sensitivity and responsiveness, in
reases the ability ofinsulin re
eptors to bind with insulin and remove glu
ose from the blood, raises HDL levels, andnormalizes blood pressure.If exer
ise were available as a pill it would be the strongest known medi
ine - by a 
ountry mile.11.10.4 Cinnulin R
 
innamon extra
tDr. Ri
hard A. Anderson and his 
olleagues at the Beltsville Human Nutrition Resear
h Centerof the U.S. Department of Agri
ulture s
reened extra
ts of 49 
ulinary and medi
inal plants ina sear
h for one that 
ould mimi
 the e�e
ts of insulin, the hormone that regulates our bloodsugar levels. They dis
overed that an extra
t of 
innamon a
ted like insulin in human 
ells. Thea
tive 
omponent in 
innamon responsible for its insulin-like a
tivity is a water-soluble 
hemi
al
ompound 
alled methylhydroxy
hal
one polymer (MHCP). They further found, to their amazement,that MHCP delivered insulin a
tivity identi
al to insulin. In other words, insulin re
eptors wereunable to distinguish the di�eren
e between MHCP and insulin. The 
innamon-derived 
ompounddid exa
tly what insulin does: it o

upied insulin re
eptors in the liver and mus
les and orderedthem to remove glu
ose from the bloodstream and store it as gly
ogen. The 
innamon not onlymimi
ked insulin, it enhan
ed insulin re
eptor sensitivity to insulin. They showed that insulin plusMHCP provided an e�e
t that was greater than the sum of the parts. Taken over a period of severalmonths, MHCP helped insulin re
eptors to heal.When 
innamon extra
t (Cinnulin R
) was given to human patients who had insulin resistan
e,the results were dramati
. After 40 days of treatment, blood sugar levels were redu
ed by 18-29%.This means that an insulin resistant patient (e.g., type 2 diabetes or metaboli
 syndrome) with anaverage blood sugar level of 120 
ould expe
t redu
tions down into the normal range (80-90) simplyby taking MHCP 
innamon. 135



Figure 11.6: CinnamonWhole 
innamon is not re
ommended as it 
ontains naturally-o

urring 
oumarin, whi
h hasa
tivity similar to the 
ommonly-used blood thinning drug, Coumadin. Consuming large quantities ofsupermarket 
innamon on a regular basis might therefore pose a health risk, espe
ially for individualstaking blood thinners. Coumarin is removed from quality 
innamon extra
t produ
ts marketed as\Cinnulin R
" nutritional medi
inals.Cinnulin R
 
innamon extra
t will also redu
e blood lipids. The MHCP in it has been shown toredu
e total 
holesterol, LDL 
holesterol, and trigly
erides.I've noti
ed plain 
innamon spi
e in 
apsules in 
ertain 
hain drugstores. Steer 
lear of theseprodu
ts; there's no reason to believe they'd work.Dose: 125 mg per 
apsule; take 2 
apsules twi
e daily. (Do not use unpro
essed supermarket
innamon.)11.10.5 Alpha lipoi
 a
idAlpha lipoi
 a
id (ALA), a powerful broad-spe
trum antioxidant, reverses insulin resistan
e andsupports several other 
riti
al aspe
ts of heart health. ALA prote
ts the endothelium, redu
esoxidative stress, and re
y
les other heart prote
tive antioxidants (espe
ially vitamins C and E).Dose: Supplied as 100 mg tablets. Take 200-1200 mg per day.11.10.6 Glu
ose ControlThis 
ombination of nutritional medi
ines reverses insulin resistan
e by bolstering the body's sugarmanagement systems:� Biotin 1,250 m
g� Vanadium (as vanadyl sulfate) 500 m
g� Chromium 400 m
g� N-A
etyl-L-Cysteine USP 250 mg� Alpha-lipoi
 a
id 150 mg� Banaba (Lagerstroemia spe
trosa L.) 24 mg� Gymnema sylvestre leaf, dried extra
t, min. 25% gymnemi
 a
id 200 mgDose: Renewal Resear
h Glu
ose Control. 1-2 
apsules twi
e daily;136



11.10.7 Chromium, 
axseed oilChromiumTake 200-1000 m
g/day. (Or take Glu
ose Control.)Flaxseed oil(Barlean's brand) - one tablespoon or 6 
aps daily11.10.8 Address other markers for TMSLowering your trigly
erides lowers blood sugarSee 
omplete trigly
eride lowering program in Chapter 7.� Restri
t 
arbohydrates! A low 
arbohydrate diet is essential for lowering trigly
erides. Ex
ess
arbohydrates drive trigly
eride levels up. No re�ned 
arbs and no sugars. Small quantitiesof unpro
essed 
omplex 
arbohydrates are a

eptable. Repla
e high 
arb foods with nuts andseeds.� Low fat diet. Dietary fats, espe
ially animal fats and hydrogenated oils elevate trigly
eridelevels.� Garli
 and onions or garli
 extra
t 
apsules (2-4 twi
e a day).� A
etyl-L-Carnitine (500-1000 mg twi
e a day).� Poli
osanol (20-40 mg daily).� Full daily re
ommended dose of a top quality multivitamin/mineral formula.� Flaxseed oil (1 tablespoon or 6 
apsules daily).� Raising your HDL lowers your blood sugar.� See HDL se
tion in Chapter 7.� Aerobi
 Exer
ise, e.g., jogging or fast walking one hour a day.� Low 
holesterol diet; dis
ontinue animal fats; ex
ess animal fat 
onsumption lowers HDL.� Garli
, either dietary or as a daily supplement (2-4 
apsules twi
e a day).� A
etyl-L-Carnitine has also been shown to signi�
antly raise HDL 
holesterol.11.10.9 Lower your blood pressureIf your blood pressure is elevated (above 130/85), your �rst line of treatment should be exer
ise. In85% of people with mild to moderate hypertension, exer
ise alone is 
urative. In most 
ases, dailyexer
ise, a low 
arb diet, and weight loss will gradually lower blood pressure into the normal rangewithout the need to resort to drugs. I've already des
ribed the kind of exer
ise program this requires.If you've given it an adequate trial (one hour of aerobi
 exer
ise a day for two months) and exer
isealone truly does not work, 
ontinue the exer
ise program, and add nattokinase (see Chapter 10 fordetails). 137



If, after two months, your blood pressure is still elevated, ask your do
tor to start you on hy-dro
hlorothiazide, a gentle diureti
 that is generally well tolerated. (Many antihypertensive drugsare toxi
, so avoid them unless absolutely ne
essary.)Keep in mind that a diet ri
h in fresh fruit and vegetables will go a long way toward 
ontrollinghypertension.11.10.10 Weight loss (getting rid of the abdominal fat)The abdominal fat deposits (less sensitively known as \pot belly") that 
hara
terize TMS will meltaway naturally when you follow the low 
arb diet and daily exer
ise program des
ribed above.*******Now let's take a look at how the size of your LDL parti
les dramati
ally in
uen
es 
ardiovas
ularrisk . . .
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Chapter 12LDL Parti
le Size: A Few NanometersCan Spell the Di�eren
e Between Lifeand Death LDL Parti
le SizeSmall dense LDL (\B") parti
les 
an easily slip between endothelial 
ells, and gain a

ess to theinside of the wall of the artery where they 
ause damage leading to atheros
leroti
 plaque.Large LDL (\A") parti
les are harmless be
ause they are too big to get past endothellium andinto wall of artery.

12.1 Bigger is better and small is not beautifulMost people know that ex
ess LDL parti
les - too mu
h \bad 
holesterol" - 
an 
ause heart atta
ks.Few appre
iate, however, that LDLs 
ome in di�erent sizes, and that LDL parti
le size is intimatelylinked to risk. Spe
i�
ally, larger LDL parti
les are relatively benign, while smaller LDLs spelldanger.In the 1980s, resear
hers began questioning the predi
tive a

ura
y of 
holesterol and the lipidpanel. It was no se
ret that 75 per
ent of patients with myo
ardial infar
tions had normal LDL andHDL. In the landmark Framingham Study, 80 per
ent of the patients with a 
ardiovas
ular \event"had lipid levels identi
al to the population that was event-free. At best, only about 40 per
ent of139



premature 
ardiovas
ular disease 
an be a

ounted for by fa
tors in the lipid panel. Clearly, a morepre
ise version of the lipid panel was ne
essary.In 1988, s
ientists led by Dr. Ronald M. Krauss, head of the Department of Mole
ular Medi
ine atthe University of California's Lawren
e Berkeley Laboratory, �rst established a link between smaller,denser LDL parti
les and the subsequent development of heart disease. Dr. Krauss's paper says,\The LDL sub
lass pattern 
hara
terized by a preponderan
e of small, dense LDL parti
les wassigni�
antly asso
iated with a threefold in
reased risk of myo
ardial infar
tion."In his presentation at the Ameri
an Heart Asso
iation's 67th S
ienti�
 Sessions in Dallas, Dr.Krause said, \Sin
e heart atta
ks often o

ur in people whose total 
holesterol levels put them atonly moderate risk - those with readings in the 200-240 mg/dl range - it is hard to pi
k out theperson who's going to get heart disease. That's why it is important to look at other fa
tors su
h asLDL that might aid in that predi
tion."12.2 Can a billionth of a meter 
hange your life?You bet. Turns out there's a tight relationship between the diameter of an LDL parti
le and 
ar-diovas
ular risk. For every nanometer (nm; one billionth of a meter) de
rease in LDL parti
le size,
ardiovas
ular risk in
reases by 200 per
ent. Think of it: a de
rease in size of your LDL parti
les ofone billionth of a meter more than doubles your risk of a heart atta
k or stroke! Whoa.Why is LDL size so important? How 
an a billionth of a meter of anything spell the di�eren
ebetween life and death? Though it may not be true in other aspe
ts of life, down in the nanos
aleworld of LDL parti
les, bigger really is better. Smaller, denser LDLs 
an easily slip through thesmall spa
e between endothelial 
ells and thus gain a

ess to the inside of the arterial wall wherethey initiate plaque. Meanwhile, their larger, less dense fellow travelers are denied a

ess simplybe
ause they are too big to wiggle through.It helps to think in terms of bea
h balls and bullets here. Large sized LDL parti
les (the bea
hballs) ri
o
het harmlessly o� the arterial wall, while small LDL (the bullets) penetrate the artery'sendothelium and start 
ausing trouble.Your endothelium (that single layer of 
at, skin-like 
ells that line the inside of your blood vessels)provides a prote
tive wall that blo
ks entry of larger LDL parti
les into the arterial wall. A healthyendothelium does a good job of prote
ting the artery below from unwanted items. If the endotheliumbe
omes in
amed, however, it is unable to stop the smaller LDLs from breaking through the barrier- and when this happens, mole
ular mayhem ensues, leading dire
tly to atheros
leroti
 plaque, heartatta
ks, and strokes.What is the a
tual size di�eren
e between those denied a

ess and those allowed in? For me, thisis where things get surreal. That di�eren
e would be 0.7 nanometers, slightly less than a billionth ofa meter, a value so small that non-physi
ists may have trouble grasping it. What kind of lilliputianlaws give seven-tenths of a nanometer the power to de
ide between life and death? If this doesn'tkindle a newfound awe and respe
t for the 
olossal power and leverage of 
ellular and sub-
ellularmole
ular events, I don't know what would.12.3 Pattern \A" is \All right" but pattern \B" is \Bad"LDLs average about 25 to 26 nanometers (nm; billionths of a meter) in diameter. To get an ideaof just how small LDL parti
les are, 
onsider this: you'd have to line up ten million of them sideby side to make a line just an in
h long. Clini
al pathologists 
lassify LDL parti
les into two main140



groups: large (\Pattern A") and small (Pattern \B"). The large LDLs of \Pattern A" are greaterthan 25.7 nm in diameter. Small, dense LDLs, those in \Pattern B," have diameters less than 26.4nm. (Intermediate sized LDL parti
les range between 25.8-26.3 nm.)Individuals with large LDL (\Pattern A") parti
les are at signi�
antly lower risk of atheros
leroti
disease. Conversely, people with small dense (Pattern \B") LDL parti
les are at greatly in
reasedrisk of atheros
leroti
 disease.(I was having a hard time remembering whi
h type was desirable and whi
h not, so I 
ame upwith this arbitrary mnemoni
 devi
e: \A" stands for \All right" and \B" stands for \Bad". Thismay seem a bit hokey, but it works for me.)12.4 Type \B" more easily oxidizedThere is another reason you want the large 
u�y \A" type parti
les: Small, dense, \bad" \B" LDLsare more vulnerable to oxidation than their larger, healthier 
ompatriots. Smaller parti
les havea greater surfa
e area to mass ratio, and thus provide a bigger target for oxidizing agents. Thisprovides yet another reason for taking daily doses of antioxidants like phytonutrients, alpha lipoi
a
id (100-600 mg/day), vitamin E (as mixed to
opherols, 400-2000 IU/day), vitamin C (2000-10,000mg/day), 
oenzyme Q-10 (as Coenzyme QH, the redu
ed form, 50-300 mg/day), and 
arotenoids (asmixed 
arotenoids 10,000 IU/day). By prote
ting LDL from oxidation, these nutritional medi
ineslower the risk of heart disease.12.5 Don't 
onfuse LDL parti
le size with LDL numberDon't 
onfuse LDL parti
le number (whi
h is part of the Lipid Panel) with LDL parti
le size (adi�erent test, also 
alled a \VAP"). They are two 
ompletely di�erent markers for 
ardiovas
ularrisk. LDL is a type of parti
le 
alled LDL (HDL and VLDL would be examples of other parti
letypes.) LDL parti
le size measures the a
tual diameter of your LDL parti
les; the lab result isa
tually a distribution of the various sizes of all your LDL parti
les.Simply having a high LDL doesn't mean one is doomed to have more of the small bad \B" type.Conversely, a low LDL doesn't imply an \A Pattern". Studies have shown, however, that peoplewith more of the undesirable \B" type are more likely to be males, more likely to have elevatedtrigly
erides and elevated apolipoprotein (a), and more likely to have less HDL (\good") 
holesterol)level.Studies also show that people with a high 
holesterol and small dense (\B" type) LDLs appearto re
eive more bene�t from 
holesterol lowering treatment than those with a high 
holesterol andlarge (\A" type) LDLs.Small, dense Pattern \B" LDL parti
les are also more prevalent in persons with the pre-diabeti
metaboli
 (insulin resistan
e) syndrome. Treating an elevated blood sugar and reversing the metaboli
syndrome (see Chapter 10) will shift the pattern away from \B" and toward preferable Pattern \A".12.6 Testing for LDL parti
le sizeSo how 
an you determine whether your LDL parti
les are boun
ing bea
h balls or deadly bullets?Get tested. There are three di�erent te
hniques for measuring parti
le size. Berkeley HeartLab In
.o�ers an LDL gradient gel ele
trophoresis. LipoS
ien
e In
. o�ers a nu
lear magneti
 resonan
e141



(NMR) method; and Atherote
 In
. uses their verti
al auto pro�le (VAP) test. The results for allthree are 
omparable.The results printout provides a bun
h of 
onfusing data about various types of parti
les, but allyou need to do is lo
ate the summary that tells you whether your parti
les are predominantly small(\Pattern B") or big (\Pattern A"). You might be somewhere in between these extremes; this is 
all\Mixed Type". The printout usually looks something like this:
Figure 12.1: Note that the arrow points to where you are on the spe
trum from good \A" type tobad \B" type. (In this example the patient has mostly good \A" type parti
les.)12.7 The trigly
eride/HDL short
utTrigly
eride lowering treatments 
reate large 
u�y LDLs. HDL elevating treatments 
reate large
u�y LDLs. You 
an use this information to save money on LDL parti
le size retesting. If, on initialtesting, your LDL parti
le size turned out to be Type \B," you 
an tra
k your treatment programprogress by following the (less expensive) HDL and trigly
eride levels on your lipid panel. If yourHDL was low and is now 
oming up, and if your TG was high and is now 
oming down, you 
ansafely assume your program is also working to in
rease your LDL parti
le size.12.8 How to in
rease your LDL parti
le size (from bad pat-tern \B" to all right pattern \A")

How to Shift Your LDL Pattern from \Bad B" to \All right A"Daily Exer
iseLow 
arb dietRedu
e trigly
erides (see Chapter 7)Raise your HDL level 142



Lower your blood sugar level (if elevated)Vitamin E - 800-1200 IU dailyFlaxseed oil - one tablespoon or 6 
aps dailyRedu
e fasting blood sugar (if elevated)Weight loss12.8.1 Low 
arbohydrate diet, daily exer
ise, weight loss.Want to trade your bullets in for bea
h balls? By now this must seem like a broken re
ord, but hereI go again: 
arbohydrate restri
tion, daily exer
ise (and the weight loss they generate)dramati
ally enhan
e 
onversion of small dense LDL to bigger, softer, 
uÆer Type \A" LDL parti
les.(See Chapter 11.)12.8.2 Lower your trigly
eridesAll trigly
eride-lowering therapies (su
h as low 
arb dieting) also shift LDL parti
le sizetoward the large 
u�y type \A".The same diet and exer
ise pres
riptions that su

essfully manage lipid abnormalities (by this Imean lower your 
holesterol, LDL and trigly
erides, and raise HDL) will also shift the size of LDLparti
les toward the bene�
ial large buoyant type. You already know the drill: daily exer
ise (at leastone hour), weight loss (it'll 
ome naturally with daily aerobi
 exer
ise), no pro
essed foods, mostlyorgani
 foods, no re�ned sugars, and dietary restri
tion of animal fats and 
arbs. Avoid fatty dairyprodu
ts and fatty meats. Repla
e saturated fat with plant-derived monounsaturated fats, su
h as
o
onut, palm, olive, 
axseed, or walnut oil.See Chapter 7: The Lipid Panel.12.8.3 Raise your HDL levels (if low, whi
h they probably are)The same diet and exer
ise pres
riptions that su

essfully raise HDL will also shift the size of LDLparti
les toward the bene�
ial large buoyant type.12.8.4 Lower your blood sugar levels (if elevated)If your fasting glu
ose is over 90, treat insulin resistan
e (see Chapter 11). Without �xing the bloodsugar regulation problem, the LDL parti
le size will not revert to normal. With blood sugar 
ontrol,however, LDL parti
le size will move in the desired dire
tion (i.e., larger). Raising your LDL parti
lesize provides yet another reason to give up that sedentary lifestyle, avoid the sugars and animal fats,and eat low 
arb.Repla
e saturated fat with plant-derived monounsaturated fats, su
h as olive or 
o
onut oil.12.8.5 Nutritional medi
ines that in
rease LDL parti
le size� Vitamin E - Prevents oxidation of LDL (see Chapter 5). Take 800-1200 IU/day (preventsoxidation of LDLs) as mixed to
opherols, 800-1200 IU/day.143



� Flaxseed oil - Prevents oxidation of LDL parti
les. Take one tablespoon of liquid (or six -1000 mg 
apsules) daily.� Marine Lipids (�sh oils)� If blood sugar elevated{ Alpha lipoi
 a
id - 200-600 mg a day{ Cinnamon extra
t - Cinnulin R
 brand spe
ially prepared 
oumarin-free extra
t 
on-taining minimum of 3% type-A polymers; take two 
apsules twi
e daily.{ Glu
ose Control (Renewal Resear
h) - nutritional medi
ines that reverse insulin resis-tan
e and bolster the body's sugar management systems. Dose: 1-3 
apsules twi
e daily.Contains:� Biotin 1,250 m
g� Vanadium (as vanadyl sulfate) 500 m
g� Chromium 400 m
g� N-A
etyl-L-Cysteine USP 250 mg� Alpha-lipoi
 a
id 150 mg� Banaba (Lagerstroemia spe
trosa L.) 24 mg� Gymnema sylvestre leaf, dried extra
t, min. 25% gymnemi
 a
id 200 mg12.8.6 Drugs* that in
rease LDL parti
le size� Tri
or� Gem�brozil� Nia
in� Metformin� A
tos� Avandia* I don't re
ommend taking these; they are in
luded for informational purposes only.
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Chapter 13Appendix
13.1 Final thoughtsOf all the things I've lost, I miss my mind the most.- From a bumper sti
ker spotted in Berkeley, CaliforniaBy now you know how strongly I feel about the importan
e of sidestepping the lo
omotive hurtlingtoward two out of every three of us.Look to your left. Look to your right. Atheros
lerosis will deliver an early departure to two ofyou.When you 
onsider the stakes - we're talking life or death here - those aren't very good odds. Butfor me personally, premature death from a heart atta
k is not nearly as s
ary as su�ering a non-lethalstroke and having to live the rest of my life without a fun
tioning brain. Let me share one �nal storyto try to illustrate this idea.Medi
al s
hool, as I remember it, was a seemingly endless blur - a pro
ession of days 
rammedfull of powerful images of disease and healing, life and death. One day you'd be in surgery, holdingretra
tors during a 
oronary bypass, the next might �nd you administering ele
troen
ephalograms(EEGs) or delivering babies. It was sort of like a marathon showing of ER reruns, ex
ept theseepisodes were all too real. You'd 
at
h a little sleep, then jump right ba
k into the maelstrom as theendless su

ession of intense dramas started all over again.Of all the images that bombarded my senses during my medi
al s
hool years, one remains indeliblyet
hed in my memory. I want to share it with you be
ause it so vividly illustrates why a healthybrain, free of atheros
leroti
 plaque, is indispensable for all else life has to o�er.It happened during my junior year. After two years of basi
 s
ien
e 
ourses, my 
lassmates and Ihad �nally begun our 
lini
al training. At last, we were seeing real live patients rather than readingabout them in textbooks.My �rst 
lini
al assignment was on the neurology wards. Rounds were usually held in the universityhospital, but on one appropriately gloomy wintry day, we were summoned to a 
hroni
 
are fa
ilityfar removed from the main 
ampus. I'm sure we looked for all the world like a 
o
k of eager du
klingsas we trundled along behind Bob Townsend, M.D., our neurology professor.After looking in on an assortment of 
hroni
 neurologi
al patients, Dr. Townsend stopped abruptlyin front of the 
losed door to a private room. \Please don't talk while we're in this room. I'll explainlater." Then he held open the door, and one by one, we quietly �led in.Inside, the s
ene was surreal - - and depressing. The room was darkened and eerily quiet. A gauntold man in a white hospital gown lay 
at in the bed, passive and motionless. His head was propped145



up on a pillow, and he stared, expressionless, in the general dire
tion of a television set that wasturned on but had no pi
ture or sound - - just the fuzz you get when a 
hannel isn't tuned in.He didn't rea
t to our presen
e. No body movement, no utteran
e, no blink - - just a sunken,glassy gaze. The darkened room, the lifeless yet living man, Dr. Townsend's se
re
y - - all of itgave me the willies. My 
lassmates also suspe
ted something unusual was up. They began shootingfurtive glan
es ba
k and forth, as if to say, \This is weird. What gives here?" Though the man was
learly alive, he was, in a sense, more dead than alive.Obviously not in a mood to linger, Dr. Townsend performed one of the fastest and most per-fun
tory neurologi
al exams I've ever seen. Almost as soon as we had entered the room, we foundourselves ba
k outside in the hall.Dr. Townsend qui
kly slipped into tea
hing mode, grilling our eager little group on 
omas andstrokes and brain syndromes. We weren't the �rst group of would-be 
lini
ians he'd seen, nor wouldwe be the last. He rapidly moved us through a series of questions designed to help us understandwhat living brains do, what dead - - or dying - - brains 
annot do, and how all this applied to thepatient we had just seen.Dr. Townsend then explained that this gentleman had totally lost his 
ognitive fun
tioning as aresult of 
erebrovas
ular disease. In e�e
t, atheros
lerosis had 
hoked o� the blood supply in thearteries feeding his brain. He had been totally unresponsive for years. \Be
ause he is unable torespond, we don't know whether he 
an see, hear, smell, or even think. That is why I asked you notto talk. It is possible, though rather unlikely, that he 
ould be able to hear you.Only his 
ognitive and motor 
enters are a�e
ted - - not the vegetative ones, whi
h 
ontrol bodilyfun
tions like heart rate and digestion," Dr. Townsend 
ontinued. \His vital signs are normal. Itis possible that he 
ould per
eive or experien
e stimuli, like our 
onversation. But be
ause he istotally unable to rea
t to stimuli by initiating voluntary motor behavior, he has absolutely no way ofresponding. So we don't really know whether he is thinking and, if he is, what he's thinking about."When we were just about to move along to the next room, Dr. Townsend - - almost as anafterthought, in a tone that seemed to seek immunity for him and the rest of us from a similar, 
ruelfate - - quietly revealed the man's identity: \Gentlemen," he said, \that was Theodore Jenkins".What a sho
k. A tingly feeling went up my spine. We all knew the name, but no one hadre
ognized him. That shell of a man was none other than the re
ently retired president of theuniversity. He had been a mental giant, a man of the most impe

able intelle
tual 
redentials. Hisbrain had served him well.On the way home, a profound sadness 
ame over me. I wondered how su
h a fate 
ould befall su
han intelligent, a

omplished man. To be alive without a fun
tioning brain seemed a horrendous fate.Why did his physi
al body have to live out its life span when his brain had already 
he
ked out?To see him in
apa
itated that way triggered a 
as
ade of strong feelings and a myriad of questionsabout life and death.Beyond these imponderables, 
ertain fa
ts were 
lear. Dr. Jenkins was a vi
tim of our medi
alignoran
e. He had su�ered the 
onsequen
es of 
erebral atheros
lerosis in the days before we knewthat this 
onditions 
ould be prevented and reversed through the kind of diet, supplementation, andexer
ise des
ribed in this book. Deprived of these prote
tions, atheros
lerosis had 
hoked o� theblood supply to his brain 
ells.Thanks to what we've learned in the 40 or so years sin
e this s
enario played out, we now havethe ability to prote
t the brain, heart, and entire vas
ular system from the ravages of atheros
lerosis.The information in this book 
an help you prote
t that vital resour
e between your ears so you 
ankeep your mind's �res burning as brightly as possible for as long as possible.So - one last time - I strongly urge you to GET TESTED!146



*******13.2 About the author

Figure 13.1: Timothy J. Smith, M.D.Timothy J. Smith, M.D. has been studying and pra
ti
ing alternative, nutritional, and 
onven-tional healing prin
iples for over 40 years. As an undergraduate he drifted about, a

umulatingtrans
ripts from the University of Wis
onsin, University of Illinois, Northwestern University, andHarvard University. In his early 20s he set his sights on a 
areer in medi
ine. He graduated from theUniversity of Cin
innati College of Medi
ine in 1970, 
ompleted his internship at the PresbyterianHospital, Pa
i�
 Medi
al Center in San Fran
is
o and his residen
y at the University of California,San Fran
is
o Medi
al Center. He subsequently established a general family pra
ti
e in Berkeley,California, where he integrated 
onventional medi
al pra
ti
e with alternative modalities and mole
-ular medi
ine. Dr. Smith's 
urrent pra
ti
e 
onsists of telephone 
onsultations with do
tors andpatients around the world. He spe
ializes in diÆ
ult diagnoses and designs alternative and inte-grative medi
al treatment programs for a wide variety of medi
al 
onditions, in
luding nutritionalmedi
ine proto
ols for the reversal of atheros
leroti
 heart and 
ardiovas
ular disease.A longtime student and advo
ate of Chinese Traditional Medi
ine, Dr. Smith was instrumental inintrodu
ing a
upun
ture to the Ameri
an medi
al 
ommunity. In 1972, he founded the �rst publi
lyfunded a
upun
ture 
lini
 in the United States. In 1977, Dr. Smith joined the �rst delegationof Ameri
an physi
ians pra
ti
ing Chinese Traditional Medi
ine to visit the People's Republi
 ofChina. Dr. Smith is a founding member of the Ameri
an A
ademy of Medi
al A
upun
ture andpast vi
e president of the Ameri
an A
upun
ture Asso
iation and has parti
ipated in designing the�rst national Ameri
an A
ademy of Medi
al A
upun
ture 
erti�
ation examination for physi
iansand the state li
ensing examinations for non-physi
ian a
upun
turists in California and Florida.Re
ognizing that the same 
on
epts that apply to healing are also e�e
tive for prevention, andwith a 
areer-long interest in de
iphering the bio
hemi
al 
auses of illness, in the 1980s Dr. Smithshifted his fo
us to 
lini
al appli
ations of new resear
h developments in mole
ular and 
ell biology.His emphasis on pres
ribing nontoxi
, plant-based medi
ines signals a shift in the dominant medi-
al paradigm away from symptom-suppressing pharma
euti
als and toward natural medi
ines thataddress the underlying mole
ular biologi
al 
auses of disease and nourish the healing pro
ess. Toen
ourage appli
ation of these prin
iples in everyday life, in 1999 Dr. Smith published Renewal: TheAnti-Aging Revolution (Rodale Press; St. Martin's Press), a 680 page book presenting a program ofdiet, supplementation, and exer
ise for slowing and reversing the aging pro
ess and 
reating optimumhealth.After publishing Renewal, Dr. Smith turned his attention to applying the latest resear
h de-velopments in mole
ular biology and nutritional medi
ine to prevent and reverse atheros
leroti

ardiovas
ular disease (heart atta
k and stroke). This book represents the 
ulmination of that work,147



with astonishingly su

essful out
omes in hundreds of patients over a span of �fteen years.Dr. Smith is a member of numerous professional organizations, in
luding the Ameri
an A
ademyof Anti-Aging Medi
ine, the Ameri
an College for the Advan
ement of Medi
ine, and the Physi
iansCommittee for Responsible Medi
ine.Dr. Smith lives in Sebastopol, California, with his wife, Dellie, and their two daughters.13.3 More informationConta
t InformationPlease feel free to 
onta
t the author at drsmith�renewalresear
h.
om. For more information,updated versions of this book, and other writings by Dr Smith, go to www.timsmithmd.
om1.Produ
t InformationTo pur
hase produ
ts mentioned in this book, go to www.renewalresear
h.
om2.13.4 Referen
es

1Internet: \http://www.timsmithmd.
om".2Internet: \http://www.renewalresear
h.
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