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Atherosclerosis across 4000 years of human history: the
Horus study of four ancient populations

Randall C Thompson, Adel H Allam, Guido P Lombardi, L Samuwel Wann, M Linda Sutherland, James D Sutherland,
Muhammad Al-Tohamy Soliman, Bruno Frohlich, David T Mininberg, Janet M Monge, Clide M Vallodolid, Samantha L Cox,
Gomaa Abd el-Maksoud. Ibrahim Badr, Michael | Miyvamoto, Abd el-Halim Nur el-din, Jagat Narula, Caleb E Finch, Gregory S Thomas

Summary

Background Atherosclerosis is thought to be a disease of modern human beings and related to contemporary
lifestyles. However, its prevalence before the modern era is unknown. We aimed to evaluate preindustrial populations
ftor atherosclerosis.

Methods We obtained whole body CT scans of 137 mummies from four different geographical regions or
populations spanning more than 4000 years. Individuals from ancient Egypt, ancient Peru, the Ancestral Puebloans
of southwest America, and the Unangan of the Aleutian Islands were imaged. Atherosclerosis was regarded as
definite if a calcified plaque was seen in the wall of an artery and probable if calcifications were seen along the
expected course of an artery.

Findings Probable or definite atherosclerosis was noted in 47 (3496) of 137 mummies and in all four geographical
populations: 29 (38%:) of 76 ancient Egyptians, 13 (25%) of 51 ancient Peruvians, two (4026) of five Ancestral Puebloans,
and three (60%) of |five Unangan hunter gatherers (p=NS). Atherosclerosis was present in the aorta in
28 (2025) mummies, iliac or femoral arteries in 25 (18%:), popliteal or tibial arteries in 25 (1824), carotid arteries in
17 (1226), and coronary arteries in six (426). Of the five vascular beds examined, atherosclerosis was present in one to
two beds in 34 (2596) mummies, in three to four beds in 11 (89). and in all five vascular beds in two (126). Age at time
of death was positively correlated with atherosclerosis (mean age at death was 43 [SD 10] years for mummies with
atherosclerosis vs 32 [15] years for those without; p<0-0001) and with the number of arterial beds involved (mean age
was 32 [SD 15] years for mummies with no atherosclerosis, 42 [10] years for those with atherosclerosis in one or two
beds, and 44 [8] years for those with atherosclerosis in three to five beds; p<0.0001).

Interpretation Atherosclerosis was common in four preindustrial populations including preagricultural hunter
gatherers. Although commonly assumed to be a modern disease, the presence of atherosclerosis in premodern
human beings raises the possibility of a more basic predisposition to the disease.
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lifestyle.

The presence of atherosclerosis in people of premodern
era shows that the disease is an integral component of
human aging and characterized a specific diet or




“ METABOJINTHUA NPOMEHMN
“~ OYHKLINOHAJIHN NPOMEHMU
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~HEAONEKBATEH OTroBOP - camo 30 %, n Ha
BMCOKM 03U

“HETONEPUPAHE - 5-10 % - anTepHaTUBEeH CTaTUH
Unm po3a

+JIMNCA HA KOMIMJIAAHC - 50 %

“*PE3NAYAJIEH PUCK - 6e3 echeKT oT AONBIIHUTENHM
Tepanum - esetemub, hbmbpar, HUKOTUH




OX/HDL, LDL/HDL, Tr/HDL,
(fibrinogen+LDL) / HDL, non-HDL
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LDL-C w HDL-C - cenapmpanu npobnemm?
LDL- C/HDL-C - repanesrmyHa yen?

Kosi e no-akxumna raprer 3a wHrepeeHuyms ?

LDL-C s HDL-C ?

- Ask The Experts

March 24-27,

noBullaBaHe

2007 a HDL-C

New Orieans, LA

peayumpa

2007r.:LDL > HDL [F915Ex
2011 r.- LDL > HDL

1%




Huckuar HOJ1 e Han-yecrTaTa
nunupgHa
aHomanua npu UBC naumeHTM

HDL < 1,03 mmol/lI-mapkep 3a nosuweH puck or Mb6C
HDL > 1,0 mmol/| -npu sucok puck or MbC /sv3pacthmn, MC,3L]/

EKBUBAJIEHTEH HA LDL
HE3ABACHUM OT LDL

KOJIKOTO TTO-HHACBK TIO-JIOLO,
KOJIKOTO TTO-BHUCOKO TTO-L[ObBPE!



TP5IBBA Jin [1A
TEPAIIEBTUPAME HDL-
XOIJ1?




Huckuam HDL-xonecmepon —
HepeweH mepaneemu4yeH mapzaem

» [luema
» HukomuHoea KucesnuHa
» bubpamu
» CmamuHu
» KombuHupaHa meparusi

» EKcrnno3us om meopemuyHu 6a3a AaHHU 3a

¢gusuosiocussma u namogpu3suosiocussma Ha HDL-xonecmepona,
KOSsIMO npoeoKupa cb3dasaHemo Ha HO8U meparneemu4yHu
nooxoaou




AepobHuU ynpa>xHeHuUsi

8aXHa e npodbnmumenHocmma,

He UHMmeH3umema

* Hau-saxxHusm Hegbapmakosioau4eH Memod

* 3a sceku 6.5-8 km Ha ceomuuya - 0.025 mmol/l

* Cnabo rnokaysaHe rpu U3Xo0HO HUCKU HUBa Ha
-xoriecmeporna /rnod 0.9 mmol/l/

° CUJTHO rnokaysaHe rnpu rno-eucoKu U3xXo0OHU HUBa



AJIKOXOJIHaA KOHCYyMauusi

rnoJsioeuHama ycrnewHocm ce OBbJKU Ha

HDL

* YMepeHa koHcymauua — 30-60 rpama/gH — 5-

10%
* YBenunyasa u 2 U 3
* YBENMYEeHnaT Meguupa

aHTUOKCUOAHTHATa aKTUBHOCT N 0DpaTHUS
TPaAHCMOPT Ha Xofiecteporna

* Peoyunpa TpombounTHaATa arperauus
e YVeenmyasa dbnonpuHonumlaTa



AHA 2011:

Extended-release niacin does not reduce clinical
events in patients with established cardiovascular

disease whose LDL-cholesterol is optimally controlied

with statin therapy:

Results from the AIM-HIGH trial

KOMBMHUPAHOTO JIEMEHME HA TO3U ETAN TPABBA OA CE
BbB3NMPUEMA KATO BOAELLO A0 NPOMAHA HA NMNJNIASMEHMTE
nmnuaun, KOETo HE BUHATU CE TPAHCJIMPA B HAMANABAHE HA
CBHbPAEYHO-CBAOBUTE CbBUTUA
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CTPATEINA 3A
OBULLULABAHE HA HD
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Probucokiike agents (antioxidants): Re-infusion of E;-: vivo delipidated HDL

Succinocbucol (ABL-1067)
&, )_ )_

SR-B1overexpression IVinfusion of:
ABC1gene overexpression =mutant Apcal
CETP inhibitors * plasma-derived wild-type Apoal (CSL111)
-Dalcetrapib Reconstituted HDL:
*Arta:etrap;m -Purified native ApoAl/phospholipids
Mon-flushing niacin [CSL111/112)
Endothelial-lipase inhibitors *Recombinant ApoAl
LCAT activators milanc/phospholipids (ETC-216)
Oral administration of ApoAl mimetic peptides

" ~D4F, ATI 5261
FTOBEYETO OT [IPOYYBAHUAITA CA B LR R amodins

Oral ApoAl transcription agonists:

MPEOKITMHWYEH WITN
PAHEH KITUHWYEH CTAIUMN ~flavonoids derivatives (RVX-208)




Free cholesterol (FQO) is liberated from wvascular wall
macrophages by ATP-binding cassette protein (ABCA1)

HDL forms a complex with free cholesterol

(LCAT) Free cholesterol is changed to
cholesteryl ester (CE) by lecithin-
cholesterol acyltransferase (LCAT)

and by apolipoprotein A-1 (Apo
A-1) from the liver and intestines

(ABCA1)

Cholesteryl ester
carried by HDL may
be exchanged for
triglycerides (TG)
from very-low-density
lipoprotein (VLDL)
and low-density
lipoprotein (LDL) and
then returned to the
liver

Vascular wall macrophages

In the liver, cholesterol

is changed to bile and

excreted in feces
Intermediate-density

lipoprotein cholesteryl ester
(IDL CE)

Low-density lipoprotein
cholesteryl ester (LDL CE)

Cholesteryl ester may also
be taken up directly by the
liver via scavenger receptor
B1 (SREB1)



YBEJINMYABAHE HA HDL-XOJIECTEPOJIA YPE3
NHXWBUPAHE HA CETP

Evacetrapib
Anacetrapib

Maﬁm;::hage

CETF inhibitor

VLDL/LDL



ITposanw®r Ha torcetrapib

Torcetrapib + atorva: A 60% N Ha HDL-C m A 20%
Vv Ha LDL-C cnpsamo moHoTepanus ¢ atorva

AS mm AN Ha apTepuanHOTO HansAraHe
NMoBeue CC cmbpTHM cnyuam B ILLUMINATE

Hama sHaumma npomsaHa B npoueHTHuA obem Ha
arepoma B IVUS npoyuBaHeTo ILLUSTRATE

Hama curHucpumKkaHTHa npoMsHa B MakcMmMmanHara
IMT Ha xkaporupgHarta aprepua B RADIANCE



HDL-e¢pekmu u CETP-uHxubuyus

HaTMBHHA

HopmMmanHua metabonuabm Ha HDL e HapyuieH!

HHxunbuumara Ha CETP ce pasnuyvasa ¢ Tosa, Ye Hapywasa HOPMasiHUA
merabormsvm Ha HDL. B pesynrar ce nony4yasar abHOpMaAsiHO BUCOKMU
HuBa Ha “yspeseH” HDL 6e3 gonvnHuTeneH e@eKT Bbpxy obema Ha
arepoma.




Cholesteryl Ester Transfer Protein Inhibition, High-Density
Lipoprotein Raising, and Progression of
Coronary Atherosclerosis

Insights From ILLUSTRATE (Investigation of Lipid Level Management
Using Coronary Ultrasound to Assess Reduction of Atherosclerosis by
CETP Inhibition and HDL Elevation)

Conclusions—The majority of torcetrapib-treated patients demonstrated no regression of coronary atherosclerosis.
Regression was only observed at the highest HDL-C levels. Torcetrapib raised serum sodium and lowered potassium,
consistent with an aldosterone-like effect, which may explain the lack of favorable effects in the full study cohort.
Accordingly, other cholesteryl ester transfer protein inhibitors, if they lack this off-target toxicity, may successfully slow
atherosclerosis progression. (Circulation. 2008;118:2506-2514.)

atorvastatin monotherapy. torcetrapib raised HDL-C by 61%, lowered low-density lipoprotein cholesterol by 20%.
raised serum sodium (0.44%=0.14 mmol/L, P=0.02), and lowered serum potassium (0.1120.02 mmol/L, P<<0.0001).
Despite substantial increases in HDL-C, no effect was found of torcetrapib on percent atheroma volume. In
torcetrapib-treated patients, an inverse relationship was observed between changes in HDL-C and percentage atheroma
volume (r=—0.17, P<<0.001). Participants with regression had greater increases in HDL-C (mean*SE, 62.91+37.4%
versus 54.0£39.1%, P=0.002). Compared with the lowest quartile, torcetrapib-treated patients in the highest quartile
of HDL-C change showed the least progression (—0.3120.27 versus 0.8820.27%, P=0.001). The highest on-treatment
HDL-C quartile showed significant regression of percent atheroma volume (—0.69+0.27%, P=0.01). In multivariable
analysis, changes in HDL-C levels independently predicted the effect on atherosclerosis progression (P=0.001).

Conclusions—The majority of torcetrapib-treated patients demonstrated no regression of coronary atherosclerosis.
Regression was only observed at the highest HDL-C levels. Torcetrapib raised serum sodium and lowered potassium,
consistent with an aldosterone-like effect, which may explain the lack of favorable effects in the full study cohort.
Accordingly, other cholesteryl ester transfer protein inhibitors, if they lack this off-target toxicity, may successfully slow
atherosclerosis progression. (Circulation. 2008:118:2506-2514.)



Dalcetrapib — MOL4YJIATOP HA CETP

DAL-HEART PROGRAM

HamanaBa Ha CETP aenHocTt ¢ okono 49% yBenunyun Ha HLD-C HuBa oT
okono 31%

dal-VESSEL is a
completed Ph=s J1b o .

ongoing Phase II

M-OUTCOMES 218

dal-ACU7
ongoin’ mortality 2“4, PLAQUE -~ Phase 111 mortality anc
study morbidit* completed P’ morbidity study
evaluz designed . ima_ging 4 dal-PLAQUE 2 is an currently enrolling
dcal':‘: the mveosft:jgaalrt( ongoing Phase IlI/ patients designed to
S— dalc: atherosc imaging study evaluate the effect of
whe add progres: designed to evalu dalcetrapib on
initi. stanc with ex the effect of cardiovascular
week patie hear :’t‘;'?’gf;;iﬁ’;‘;o‘;g morbidity and
corohar,  experie - e LI disease progression mortality in patients
acute :It : ;:s‘:_ patients with coronar) with coronary heart
artery disease disease or at risk for

ynd were publis .
in The La cardiovascular

disease

I'Tposanvt Ha Dalcetrapib

Hama eqpeKT Bbpxy CCC




Merabosrirzma Ha HOL e ceppzar ¢ LOL ypes CETP
(xosiecreposr ecrep TparHcEpepaser ripoTeELIt)

nMI'IDI'IpDTEMH narnasa
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VLDL2 PuckoBwn chakTopm

HDL
cyononynaumm

AHO BEAQEH
BETA HDL - XOJIECTEPQ

DL3c - HDL 3b - HDL 3a

HNLOEATIEH 3A TTOEMAHE
HA XOJIECTEPOIJIA




Hoeomo nuuye Ha HDL-
xemepoaeHHa a2pyna om JIl'l




CBbJOBUTE E®EKTH HA HAJ1 CA BUCOKO
XETEPOIEHHU U CE MPOMEHSIT IMPU MALMNEHTU
CBbC CbPOEYHO-CHOOBM 3AEO0JISIBAHUS
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ANPEKTEH E®EKT HA HDL
BBbPXY NPON3BOLACTBOTO
HA ASOTEH OKUC

Macrophage
cholesterol efflux

SGD

deactivation

Endothelial cell

Endothelial NO-dependent
atheroprotective effects

NP QUABET U NBC AUPEKTHUAT EHOOTEJIEH E®QEKT E SHAYUMO

lNPOMEHEH - UHXUBUPAHA A30OTEH OKUC MNPO4AYKLUWNA, EHOOTEJIHO
BBb3CTAHOBSIBAHE U AKTUBUPAHO BBb3l1AJIEHUNE




Anti-inflammatory
effects

Antiapoptotic ) / - g Antioxidant

effacts

o

Antithrombotic

affects enhancing effects




Loxkaszarernicrea 3a
BaxHoctra Ha HDOL-C
Karto TepanesTuy4Ha
yesn: A gasnv He e
rnpeexcrioHupaHa?

/-/—\\ : b

CKOPOCTTA HA > MexaHusmute Ha CETP -

OBPATHUA 06parHus TpaHcnopT AKTUBHOCTTA

XOJIECTEPOIJIO Ha xonecrepon ca KOPEJNUPA C
B TPAHCIIOPT KOMISIEKCHU — HIma HDL-

HE KOPEJTUPA C S ———— KOHLIEHTPALM

HDL- 3aBUCUMU eqUHCTBEHO ATA
KOHUEHTPALUA or Husara Ha HDL-C

TA




lNNOTOKBT E INO-BAXEH OT

CbAbPXAHUETO
KONMWYECTR
0 YECTBO HA
YACTALN UACTULNATE
HDL - ‘GPO- HDL - APO-A1

YBEJINYABAHE HA TO3U
KAMNMAUWTETBT HA OBPATHUAT KATMWUATET NNPOMEHA
XOJIECTEPOIJIOB TPAHCIIOPT — CBb[JOBATA CTEHA. I10O-
OT MAKPO®AINTE CUJIHO OJIsIMA NMTPOMSIHA B HEIO E

KOPEJIUPA C UMT U UBC, HEOBXOAUWUMA 3A lNOCTUIAHE
HE3ABUAUCUMO OT HDL NMPOMsIHA B CB4OBATA
CTEHA U KIIMHUYEH E®EKT




DEFINE ANACETRAPID

1623 nauueHTa

] VIEC Mnn BUCOK pMCK 34 VIEC Table 4. Cardiovascular Events during the Treatment Phase of the Study.*
| NAJ1-HmBO 1.6 Mmmon/n .
~ Anacetrapib ~ Placebo
] 100 mr 3a 18 mec. e N
1 _ o number (percent)
: J-I'D'J-I HNBO pe'u'yu'”pa c 39 A) Prespecified, adjudicated cardiovascular 16 (2.0) 21(26)
i X,D,J-I'HMBO C 138 % safety end point
0 He ce oTynTat CTpaHWUYHY ereKTI/I Death from cardiovascular causes 4(0.5) 1(0.0)
I C Nonfatal myocardial infarction _ 6(0.7) 9(L)
MNEH KITMHUYEH ereKT — Hospitalization for unstable angina _1) 6(0.7)
! nbpBUYHM AaHHK Norfatl sroke 5 (0 5 (08
Death from any cause 11(14) 8(10)
Heart failure 3(04) 4(0.5)
Revascularization - 8 (L) 28(3.5)
I REVEAL HPS-3 TIMI 55 - 0 6w
CABG 2(02 3(04
30 000 naumeHTa — edpexT uoon

*The duration of the treatment phase of the study was 76 weeks. CABG
denotes coronary-artery bypass grafting, and PCI percutaneous coronary
intervention,

BbPXY CMBbPTHOCT U 3aboneBaemoc




2011 - KATTALUUATET HA HDL [JA
NOEMA XOJIECTEPOIJI OT MA

KHERA 2011 - Ton OBPATHO KOPESIUPA C UMT MPU 3[PABU

N KOPOHAPOI'PA®CKUM OOKA3AHA NBC B CASE-CONTROL
MPOYYBAHE

BELLANG

| "\-'-"'t‘ b
.

| OTKPUT KPUTUYEH BBIIPOC:

HAAJIN KATNTALUUTETA HA HDL [1A [TOEMA XOJIECTEPOIJIA OT MA
NN HAKOA OIPYT'A ATEPOIIPOTEKTUBHA ®YHKLINA HA HDL E
BBLP3AHA C KIINHUYHATA MPOMPECUSI HA CC3 U KPAUHU CbBUTUS




Hoeama napaduama Ha HDL-komno3uuusi u
pyHKUUS

KAKBA lMPOMAHA B HDL MEOUWUPA

PA3JIMKA B CB[JOBATA ®YHKLNA?

S

llpomsiHa e kOoMno3uyusima, e b6
¢pyHKUuUsIMa unu u Ha deeme?

9

HEOBXOAUMO E AA CE USHAKAT PE3YJITATUTE OT
HACTOALU ITPOYYBAHUA 3A ObOBLIJABAHE HA
Bb3MOMHOCTTA HDL A1A YTIPABJIABA AC NPOLEC

<)




U3BECTH
(o)

HEU3BECTHO

MoTeHumaneH puckos
mapkep — vpe3 HDL Hue

MHCYOUUMEHTHO N3MepBamMe
aHTMaTeporeHHnsa Kanauyutet

Ha HDL 1.Kakeu ca eaxHume komnoHeHmu Ha HDL -cbyHKumaTa
MOXKe 113 MMa oTeHUManeH 1.1. HDL menumpa makpodarnantus OXT
ycrnellueH cbaoB edekT 1.2. uma dupekmeH eHOoOmeJsieH NPpomeKkmueeH eghekm

Mma HeraTtnBeH eekT npu
cneuuanHu nonynauum -
aTeponpoTeKkTuBHaTa

%yTHe';)”g'rgﬂﬁaHDL © 3.UamepBaHe Ha HDL -pyHKUMATA

1.1. PyHKUMOHaNHN TecToBe

1.2. cepyMHU Mapkepu

1.3. cTaHgapTM3upaHe 1 BanugmnanpaHe Ha npoCrnekTUBHU
rpynm

2.MexaHu3mu eodeuwu Ao AucpyHKUUs

4.KnuHu4Ha saxHocm
1. 3a npeavkuunsi Ha pucka
2. JlekapcTBeHU edoekTun

Q |—|r\nu —_-AAYNATIT™IZAI T"1ALIL MDA "TrAOAYANF/AA"TIA



IMa nn ocHOBaHU4A Oa ce
NPOOBITKN ..o, ?

1. UMa MHO20 CUJTHU ap2yMeHmu 3a
cmpameausima Ha CETP-unxubupaHe
2.Anacetrapib n Evacetrapib ca xkayectseHo
pasrindHu
3. CuneH KrnHu4YeH e@peKkT oT NMbpBUYHUTE AAHHU C

Anacetrapib 8 DEFINE npoyusaHero

4. Anacetrapib He moanpuumpa npe-bera-
HAOJ1 yHxumoHarnHo

5. Anacetrapib Hamansasa cpeaHmn v masnkum JI4/1-uactuuym mu or ram JILJI1-
HUBOTO



[TOC/IAHUE 3A [JOMA........

Torcetrapib v Dalcetrapib yesenuyasam HDL 6e3 Oa
Hamansieam LDL e npedknuHu4YHU Modesiu cbC 3aluyu

Anacetrapib ysenu4aea ce kanayumema Ha
Xo0J1ecmeposi060 usesiu4aHe om nepugpepHume Ma

Anacetrapib yeenuyaea npe-6ema HDL npu xamcmepu

Anacetrapib ysesmyasa ckopoctra Ha OXT u usnv4ysaHeTo
C X1bYKATa U eKasmTe

Anacetrapib Hamansasa sv3naneHuero - KAM

ITpu Anacetrapib Hama AaaHHU Aa ce obpasysa
AanceyHkumoHasneH HDOL



nPHYNHN 3A HEYCIIEXA

<JIMNCBA NMPUYUHHA BPDB3KA?
“TAPFETUPAHE HA rPELLHUA NALIUEHT?
“U3NON3BAHE HA rPELLHNA BUOMAPKEP?

<+U3NON3BAHE HA INPEWWHOTO NEKAPCTBO?




wiliraniunrnu. nJiurmuiacern CYWeniii
8 bIrIPeKU CKPOMHOMO nosuuwiaeaHe
Ha HDL-C

HMG-CoA peaykrasHu MHxuburtopm (ctarmHm) nosmwasaHe Ha HDL-C HuBa ot
cpeaHo okono 5% po 10%, HO KNMHMYHM NMpPOYyYBaHMUA Ca NokKa3lanum, 4Ye Te
MMaT No-rofiaMmo Bb3paemncreue Bupxy Ha UBC pucka

BbB BCSiKa OT Te3u paHAOMMU3MPaAHMU KIIMHUYHM KpauvHa TOUYKa NMpoyYBaHMA,
NnauMeHT € HUCKO HuBOo Ha HDL-C, koMTto ca nonyumnm ctatTuHM ca MManm
CbpPAEYHO-CBHAOBMU NMPOLEHTU CbHOMTMA, CpaBHMMM C Te3um Ha nnauebo c no-
BUCOKM HUBA Ha HDL-C.

12 l B Rosuvastatin

9.6 B Atorvastatin
10 9.5 B Simvastatin

E Pravastatin

E®
g~

O 6
T

fa)

3 4

10 20 40 10 20 40 80 10 20 40 80 10 20 40
Aoza (mg)

HAMop I
€T UHAOX3 U



HOL Egexr Ha crarvHure

—FFGTHHH re ysesmvasar HOL, ypes HamasieHme Ha b6oraTure

Ha TPUArJTALEPULH ATEPOIreEHHH JTATNOTPOTEUHA

AxTusHocTra Ha CETP ce moagynmpa 8 rocrieacrame
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HEFrATUBHUNTE KITNHUAYHA
NMPOYYBAHMNA CA ABN)KELIA
CHNJIA HA CbBbBPEMEHHATA
NMPELCTABA 3A
NMATONrEHE3ATA HA
ATEPOCKIIEPO3ATA
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