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Thesis Title Experimental Study of Efficacy of Reducing Lipid in
Hyperlipidemia Persons Comparing between Green Coffee

Bean Extract and Green Tea Extract

Author Touchatun Ridvichai
Degree Master of Science (Anti-Aging & Regenerative Medicine)
Advisor Prof. Dr. Wichit Boonyahotra

ABSTRACT

CONTEXT: Dyslipidemia which is a major contributing to cardiovascular diseases, is a
major problem in medicine and health around the world and lead to morbidity and mortality as
well as economic and social problems. Anti-dyslipidemic drugs are high-price cost, more
complication for monitoring and import. Many herbs which are economic costs, enhance the
effect of anti-dyslipidemic drugs in conventional medicine and can prevent dyslipidemia. The
popular herb are green tea or green tea extract (GTE) that many researches support the effect for
reducing lipid. Green coffee bean extract (GCBE) is the new one and popular using in developing
countries. GCBE help for lose weight very well and plenty of anti-oxidant substance that
chlorogenic acid. Chlorogenic acid can found in many plants but the most is GCBE (45.9% by
weight) The effect of reducing lipid in GCBE is found in research in only rat but in human can

not found.

OBJECTIVE: to research the efficacy of reducing lipid in hyperlipidemic persons

comparing between GCBE and GTE.

(7)



MATERIAL AND METHOD: A total of 40 volunteers which both male and female that
pass inclusion criteria , are statistically randomized into 2 groups and are double-blind method. 20
persons take GCBE 400mg for a period of 6 weeks and 20 persons take GTE 400mg for a period
of 6 weeks. Then compare and analyze blood levels of Triglyceride (TG), LDL-¢c and HDL-¢

before and after 6 weeks.

RESULT: In both groups are found that increase Triglyceride levels but they are not
significant. In GCBE TG level increase by 2.24% (before 165.4 +20.65, after 169.1 +19.34;
mg/dL) (P=0.054) and in GTE TG level increase by 2.33% (before 158.6 £22.35, after 162.3
+21.45; mg/dL) (P=0.058). Comparing efficacy between both groups is found no significantly

difference (P=0.451).

In both groups are found that decrease significantly LDL-c levels. In GCBE LDL-c level
decrease by 4.06% (before 120.6 +8.02, after 115.7 £7.67; mg/dL) (P=0.041) and in GTE LDL-¢
level decrease by 3.32% (before 123.4 £7.34, after 119.3 £8.34; mg/dL) (P=0.046). Comparing

efficacy between both groups is found no significantly difference (P=0.388)

In both groups are found that increase significantly HDL-c levels. IN GCBE HDL-c
levels increase by 3.96% (before 55.6 +£8.54, after 57.8 £7.59; mg/dL) (P=0.037) and GTE HDL-¢
level increase by 6.19% (before 58.2 +7.52, after 61.8 +8.44; mg/dL) (P=0.031) Comparing

efficacy between both groups is found no significantly difference (P=0.253)

CONCLUSION: GCBE and GTE are truly the herbs for reducing lipid. They can help
dyslipidemic patients for supporting effect of anti-dyslipidemic drugs and can use for prevent
dyslipidemia in the group of hyperlipidemic persons that need to modify their life style for long-

term prevention. GCBE and GTE are not significantly difference in efficacy for reducing lipid.

Keywords: Green coffee bean extract/Green tea extract/Hyperlipidemia/Triglyceride/LDL-c/

HDL-c
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1 o

' Y A SN Y v ' v 2 D o <3| ' = J
anuuananurse 1in 18 daulvginsa lviumaridntianyuzidugn e uaz Imsveou

D.

(2

< o ' @ 1 cil 3 Z/ a 1 . .
pzaouiludiuiug nsalviiumariorniluniytiad ua (Saturated) 15U Steric acid (C18)

A @ v

1 Palmitic acid (C16) 130 BUA 1D UA? (Unsaturated) 151 Oleic acid ﬂmwu‘ﬁzs«j VAV NIA

v

Y Z}J @ dy I J . . =i A A A Y
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1.7.4 MIZHiaoAIa0AIAINDI (Atherosclerosis)
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2.1 ﬂ13$ﬁﬂ®ﬂ!§ﬂﬂ!!ﬂﬂ!!5ﬁ¢] (Atherosclerosis)

A < ! & S o A 44
HODALADALLAILLU (Atheroscler051s) Lﬂuﬂ’l'ﬁ%ﬂ’lillﬂlQﬁjﬂlf]ﬁﬂﬂ@ﬂla@ﬂllﬂﬂﬂﬁll
S g w o g 3 < v
ﬂ5$UUUﬂ15G\QLL@1u38ﬂ13ﬂﬂ%'ﬂ YA N uazuﬂuammmﬂiﬂwaamﬁammmmﬂu’m
[ < v Aa o
ﬂﬁNﬂH’ﬂ%@ ')EJ'L;N@'IQ ﬂ'l’JZWa'ﬂﬂlafJ@L!ﬂ\nL"lN NﬂlﬂﬂﬂﬂﬂaflﬂlaflﬂL!@\‘l"llu'lﬂﬂa'm (Medium-
9
sized or muscular arteries) B vaoaldenasariale (Coronary arteries) NaoAIdALAIUS 1A
v Y
fA® (Carotid arteries, Basilar arteries, Vertebral arteries) 7 JudIManAIdeANaeIv1 1Y Tliac
1 1 v Aa <Y ]
arteries, Femoral Arteries Waamﬁammwumiwm 1Y Aorta UNINANTITNITHUUINIDYLTND
<3 U 1
LAZDILAAIDINS L5AHADAAALAITY Tagn15 11)aned00n (58031 Aneurysm (Stary et al.,
A < a o A o 1 . ~ o Y
1992) N1IZHABAROAUAITIDINAANUNADAIADAAT 19U Saphenous Vein Agnii 1141

msrda)aeuranadoniiala (Coronary bypass graft) M8HAINITHIAATLEZ NI
2.2 WeNsNUHA (Pathogenesis)

P1MINGINITNN 1NN Cellular and Molecular biology NeINY Hemodynamics,
Cytokines, Growth factors, Immunology, Adhesion molecules 33 G Coagulation and Fibrinolytic

o Y Y [ A [ a Y Y Ao A A
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< Y] ] ] = = a 1 A
memaluﬂi}@uum‘lummuuuau UNHHYUASTUUATIUAN ] (Walton, 1975) NN

]
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a a A < A A Y
23118na INMIINAYaAERDALALYINU LTS 1aun



2.2.1 The Insudative Theory (Intimal Disorder and Plasma Lipid Lipoprotein

Theory)
1 v 3 a a a @ z

Aschoff (1924) 81291 aMzHasadeaLATuRavINANARUnAveINTITH I uYes

vasaaen M lnimsgasuas ludunez Tusau lvdwd ldudwihldinaga lvdunazuru
Y g &£ a o Y a 3 o o A dy ' a a

liiuaiu eaemniinai Iiifamsudedivosmitraoadoanaddy aeuingufaie 9
iy Huaﬂ 13 Page’s infiltration theory, Shimamoto’s infiltration theory, Walton’s infiltration

: v v o Y a a d 1
theory Fana13namsdurivuves lusivu Talsaulviiu 1vus Tunu Tnayau Tasmadnduniie

Y o ?xlz Y o Y a <Y @ 1
Feou w1 Wazanlumissuly udwih ldnansudsivesnivaoadonlussezaoimn

2.2.2 Thrombogenic (Encrustation) Theory
. 1 1 ~ 9 a < = Y] A
Duguid (1946) Na13IN msnteu lWuSunazinaadenazanlumivvesiaoadends
) 9 a [~ @ = 9 a = I o 9
mliinansuisdivesmiavasadon Taes nou lWusuansonasuy anwdluars luiu'ld

% [ @ a 3 o 2
FIR0UINENFIVLNANTUUIAIUVDINADALADALAIY U

2.2.3 Degenerative Theory
9 ]
NOEHUNE1II1 NMIZMITITONANIN 151 Fatty degeneration, Hyaline degeneration Y04
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1119180 Elastic 11az Aoaa1au Y03 asaaaaluaiavoIn1suiinIueInisnanaion
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2.2.4 Monoclonal Theory

9
' s 9 ~

Benditt. E. P. 1182 Benditt, S. M. (1973) ldieue nauiiin wadnamileidoulumiia

e

A

3}1 o Y J @ a dy 9 ) [ 9 1%
Fulu i lvimad a20u 9 senuaznsgivaulsznoualromadndie o nulinua gadienuy
dy = 9 Jd a = @ @ Y = 19
LHDIDNH ‘]Jigﬂ'flﬂﬂﬂﬁll"]fﬁﬁ‘]fuﬂmEl')ﬂuﬁa1fl q $11 mmﬂmumzqama’mu (Monoclonal)
?z}.z dy a A A 49{ = a 9 A o I Jd Aa ~ 1Y)
NMNIUIINNITLD ‘WEJTﬁ’ﬁﬂ'IW‘I/]LﬂWUublﬂﬁﬂH'l’JLﬂi'l%‘l’iﬂlﬂwaﬂuﬂu’ﬂ Lﬂuwaa%um@mﬂu

2.2.5 NQURHIU q

. o Y o .
Pearson, Wang, Solez Lta1¢ Heptinstall (1975) YALLHINY Martin, Spraque, Norward ag
1 a A 2 A a (] 4 = o

Pendergass (1974) WUN WANTANINUDIHADALADALAILUY NLNA "lmﬂum;aamzqammﬂu

#1134 Monoclonal Theory Gﬂll‘]/]i]‘lelf]ﬂl@ﬂ Benditt. E. P. itag Benditt, S. M. (1973)
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2.2.6 Response to injury hypothesis
a 2 < 2 a v
anpagiigniauoiuassnluil a.a. 1973 (Ross & Glomset, 1973) uaz'ld
9
aauasdenn1ull a.a. 1986 (Ross, 1986) ttazl a.¢. 1993 (Ross, 1993) aunag1uil lawerenu
a [ a <3 o a '
pBU1eNa 1A 9 voamsianzaeadeaad Tags 5 aumesu1ea1e 9 Tu 2 ngud
. . 9 yy v @ a dy Yo
1430 (Insudative Theory, Thrombogenic Theory) 1 B3eenu °1uﬂfnfg°uu aumgmu"lmumm
d' A 1 a a a @ ~
Fodonn ANULANAYEIANNAT IMANIEY auuATuaauas uaa i lu msieh 2.1 a9l
< < a { a o a
HaIn Mz ranAdeALALd WuneTanin Mnaviniladernainvaleviia (Multifactorial
9 1 Aa % o o [ 4
lesion) lailmAavinme lamanils Taommzuazsuiludeseido msanwiduadide 1 om
o = Y
MADUNYNADY

U

M5197 2.1 aNHAULIMWIZUDY Lipoproteins FHUAA )

RPREY ' Apoproteins
- ' Tt . . uwag
FUA HUIUU TG:CHO ((RNERIZNIR N
duilszneuvian ez
(g/ml) 1 lvies)
1. Chylomicrons << 1.006  Triglyceride (TG) 10:1 B-48, C, E, ald
Il% remnants 118 Choleterol A-1, A-I1
AMNBDINI
2. Very low < 1.006 Endogenous TG 5:1 C,B-100, E AU
density
lipoproteins
(VLDL)
3. Intermediate 1.006-1.019  Cholesteryl esters 1:1 B-100, E, C VLDL
density 11a¢ Endogenous
Lipoproteins TG
(IDL)
4. Low density 1.019-1.063  Cholesteryl esters LI B-100 VLDL
Lipoproteins

(LDL)




M3197N 2.1 (90)

11

Vgt

RPREY Apoproteins ,
a \i 1 =) o W !!ﬂaq
THO HHUUUY muﬂiznau TG:CHO (1389219 UN o .
o v aUAITH
(g/ml) wan 1 lvies)
5. High density  1.063-1.21 Cholesteryl "Yeeun  A-LA-ILC,E a'l&, dv,
lipoproteins esters plasma
(HDL)

2.3 WeNFaMN (Pathology)

U o w . = <A
druilsznoudinn luses1sn (Lesions) Y09aoaaoaLadLia Av

1. Vascular endothelium

2. Vascular smooth muscle cell]

3. Mononuclear phagocyte

4. Lymphocytes and neutrophils

= . . ' Y3 o A
NesaENINUe9sealsn (Pathologic lesions) 2114 Il 3 dnyae Ao

1. WeNSaNIMs2ezusn (Early lesion)

2. WFANINILZNAI (Intermediate lesion)

3. WNBANINTLHZHAL 130 UNTAFOU (Late or Complicated lesion)

2.3.1 WeN5amMN (Pathology)

a o I a A
WNBaNINIzezisnNN gy 3 ¥a (Ross, 1993) Ao

23.1.1 9@ luiu w30 n19lugiu (Fatty dot or Fatty Streak)

3 a ~ v g 3 ) o A
Aunensanmusnganilsing taidluvuia@n vouvasauanyuLIUUNITD

g <] 9y A = ' Y Z}J ' < A [~
wu Juiandoslidiaos vuiaa1g q nu asuagaran 9 vounoy lumu ldauauia 0.5

E4
IFUAINAT TIUIULAZNITNTZDIBVDI9A tazn 19 lvdumarititananiuluraoadonni 9

P
@ I [ @
e lugiuil wu'ldlu @nmsneng 1-12 weu mewas 1 1 udwu ldsanuluvasaion Aorta

Usnues Aen19zllsINgNUS M Aortic Arch 1182 Aorta U31IMNTIION WOBY 12-13 7] 92
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S5 nglu Coronary arteries Tavi3 ufidaudunou waoaidoauadie oz vasaidealn
U3nwdu 9 szdinglussezae

dnvuzannasganssa Usingans lviiu azaweglu Macrophage 118z Smooth
muscle cells ¥oIW1 ananatioaLaTH 11 (Intima) i;ﬂ"lmﬁ’uw%mq”lmﬁumdé druniieny
n3y@uTadluneFanmszeznand (Fibrous plaque) 1Az WO AANITZBLHAT 13 BUNTAFOY

(Complicated plaque) A0 11

2.3.1.2 YU (Gelatinous lesion)

v 3 a JREPN 1 o A v A A A 1 4’4

llﬂLﬂuWﬂ’lﬁﬁﬂ’lWﬂlﬂﬂﬁﬂﬂ’lﬂﬂ@”lsUiJ‘LWﬁ’E]Vl']\illsllllullﬁwn R BRNRRA Eumu
< 9 ~ 1 ] = a dy ] 49{ v A
NUDILAZNUVUINA N €] DU 1D 0.8-1 IFUAINAT @ﬂuuuuﬂﬂimgmumuluwaamaa@

Y

U Y 1 = v 9 A Y
Aorta AU 15UIREIND 990 T Wi e luiiu

2.3.1.3 Microthrombus
a < < @ < <]
Usznouaie lluSuindaden adeauas sauduwidudewan Usinguu
Endothelium U84112991309 (Haeram, 1974)
a IS a ' o {
WITANINTLIENA Lﬂu‘wEl'l‘ﬁ'ﬁﬂ'l‘Wﬂ@uslgl}'l\ii]'lLW'lg‘ﬁLLﬁ@\‘]ﬂﬁﬂgﬂﬁ@ﬂlaﬂﬂllﬂﬂ
< & . A o 3 ' N A 5 a
1391)51n913Ju Fibrous plaque NNyl uuAuyMYUIA 1-1.5 UANAT 1HOA1Q I U
A oA o ' Y y A A oo - .
Madgy Ao Ulﬂli]uﬂg@i\‘lﬂﬁ'NLLﬁ%ﬁ’E]iJTE]‘]Jﬂ'JEJ!u’E]LEJ’E]WQNﬂ (Fibrous tissue)
NNTANMNTZHZHAY (Late or Complicated lesion) (Benditt & Schwartz, 1995) 1dun
1. Thrombosis ﬂﬂﬂﬂﬂ;] VU 150 781U Fibrous Cap
2. Neovascularization US194 Cap 30 11aves Fibrous plaque
3. Thinning of Tunica Media
4. ﬁuﬂ“u%”u“l,u Atheroma (ta¢ Cap
5. MIINALKAYDI Cap
FINIZNANNNIVD Complicated fibrous plaque Ao fissuring (Davies & Thomas,
1985)
A & o q ¥ a . . . A Y
1190 rupture ¥z lna progressive thrombotic occlusion UDIHADALADALTU
?zlz @ o 1A 9 Ao o w aa Y A
1y ouazah llgawmsndeunlinnuddgyniadinlugie Ao
9
1. NMIQAAUIRILNAY (Acute occlusion) Y90 IIZUU 4 15U W2 ly awed a1

9 A o Y o Y o A ' dy = @ @ Y
570 ﬂﬁ@a']]lﬁ 1/”114@3833611’lﬂlﬁﬂﬂﬂﬁﬂlaﬂ\uﬂﬂﬂwau uae EJ’JEJ’J%GHEI“],@]
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9 v
2. MigaauiTesIvarasadoni i nevesrasamoatiuuauag il
9
rana lidese e hifvane
3. MIIAA Aneurysm (991NN HaDAIADABOULLD

4. Thromboembolism

2.3.2 Progression of atherosclerosis
v v ] 1 1 a [ A 9 a 4? 9
1uﬂﬂﬂquuﬂﬂummuuuau:}1 WYIFTANINTSYLHAN 150 Lmiﬂcliaul,ﬂmlu'lﬂmﬂ
a Y Yo ' . IS & a
Wfl'lﬁ'ﬁﬂ'leigflglliﬂulﬂaﬁl'Nblﬁ N@]ﬁ\‘uﬂ@')'l Thrombosis E]'li]&ﬂuﬁ'llﬂﬂﬁuﬁellﬂﬂ‘wEJ'I‘ﬁ'ﬁﬂ'l‘WiZEJZ
v Iy Y v W < A o Y a @ o A Y .
Waﬂﬂl’lﬂ ﬂ'lii]‘ﬂ@]:]sll@\uﬂi@Lﬁf]@'E]'li]‘l/l'liﬁl,ﬂﬂﬂ'lﬁq@]ﬁusllﬂﬂﬂuﬂﬂﬁﬂﬂlﬂ@ﬂ]lﬂ (Davies &
a < a [ 1
Thomad, 1985) ﬂTi%TUWﬁTWGQWﬂWﬁﬁﬂTWWa@ﬂla@ﬂl!ﬂlﬁﬂ’mLﬂﬂ"l]']ﬂ‘ﬂﬂ“l]fl@']\‘l ) YU
2.3.2.1 Cytokines I%U PDGF (Ross et al.,1990), FGF, TNF, IL-1, TGF-beta
9
2.3.2.2 T Lymphocytes 14 CD-4 11ag CD-8 lymphocytes (Jonasson, Holm, Skalli,
Bondjers & Hanson, 1986)
1 a3 ' ] @
2.3.2.3 Endothelium 191 NM311A1UUD4 endothelial cell 1ii119g lifaungaaen
< o 4 @ 1
liAenaiinasi ldiinsgadu lipoprotein taz Tuanavesansou q Tumitvasa@eaunnin
Und'ld

v
2.3.2.4 Thrombosis ¥11¥INaN15gAG Az NIV IMADAUDID TBIZITU 7

2.3.3 Lipoprotein
233.1 Tassas
. . 3 Ao . . A
Lipoproteins 1111 molecular complex N Triglycerides (Triacylglycerol) (O /13D
Cholesteryl esters aéu’%nmzmumw naz il Apoproteins, Phospholipid 18 unesterified
F) 1T a a 3}; v A A 1 dy U Y . . =\
cholesterol ADUITOUVDYUTIUHITUUDN N15TAGTBITATIATIUFUY daWalit Lipoproteins U
1 d'd Z}; [ =Y a o Y o 1 o dy a' 1 9
drunlivreguinun Mldawsoazarelu plasma nazgmiiasllduiiobonis o 14
ANBAUZIMWIZUDI Lipoproteins ¥HAA19 9 waag 131y a15197 2.1 Apoproteins NogUTIUA?
. . =\ a 1 a A Y A 1 [ v Y
v04 lipoproteins HHaNHaeria uaazsialviatazntnuana1eanu 1l waziade “ms
o o { < !
duUnI121UaE Metabolism” 1/52n0U) Apoproteins NUVUIALAN 1FU ApoA-I, CII uaz E
A 9 . . a & o A a = Y v . '
AN50NA0UE18910 Lipoprotein ¥Han i 11/di@nwiianilela dau Apoproteins yu1alvig)

U ApoB-100 "lajmmmmﬁaué’w"lﬂz;j Lipoprotein yiaou'ld
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. . ' Y < a = A Aa v 9y
Lipoproteins aunsoutialdiiv 6 Fiia Tavidesnsianiinnuvuinliutios
~ A Aa ] A Y v dy . .
‘]/lfjﬂulﬂ“m‘lmﬂ‘]/]iJﬂ’ﬂiJWHHLHHiﬂﬂ‘VIEjﬂ ladan Chylomicrons, Chylomicron remnants, VLDL,
IDL, LDL ttag HDL
2332 MIFuATIZHIEY Metabolism
. < . . Aa = =) [} 9
1. Chylomicrons 131 lipoproteins %Nﬂlﬂ1ﬂ1ﬂigﬂ§fﬂ UANANUHUIMUUUDY
{ 7 A a o { U
ﬁﬁjﬂ a%’wamﬂmfam%umqmummi (Intestinal mucosal cell) sagyvinvuas Triglycerides
= . : , o & A& o &
NUINDINNT (dietary triglycerides) Tdautinbonns ) MU 81N cholesteryl esters Tuupunaig
9
U Chylomicrons I&rhe fdunen Uszneudae phospholipid, unesterified cholesterol, ApoB-48, C,
I 1 ] 4 ]
E, A-I, A-II Wudu Chylomicrons lf{’ﬁi;‘f AsLuEden lABH1Y Thoracic duct 130 Chylomicrons W1U
"lﬂfjj extrahepatic tissues W11 Triglyceride Tu Chylomicrons ¢ NaA18 (Hydrolyzed) Ay
. S A aoa . o ~ oy dg
Lipoprotein lipase (LPL) N9gU3138l endothelium Y04 Capillaries Taoil ApoC-II mrinilu
P4 ) U 9 ] F4 F4
cofactor (WU LPL 18 luidloona 1) uawuannludiete lviunduniionals uay adruuiioats)
o v Aa ) [ < 4 4 o o [
MMTa@a® Triglycerides ¥ 1¥ Iansa luiudasedwsvlsnvazan 13 lwilowe lviiu uazdmsy
. . dy A 1 v Y dy @ Y dy dy v A
NITVIUNIT Oxidation “l,ummﬂamq ) U ﬂmmuam% g NATUUDDY UDNIINUYIUNIT
A Y ' &2 9 A X <
indoud1e ApoC, AL, A-I 11g HDL @aefiga Chylomicrons 9zaauiaasuazuisanimily
. A = I 1 =
Chylomicron remnant (118 Cholesteyl esters 11910115t UaINYsZNO lULAUNA) Fe0g
o [ v J v [ { '
Qﬂmﬂaw{’ﬁq aaday Taely ApoE 9UNY LDL receptor W30 LDL receptor-related protein ‘ﬁﬂq
a a Jd o {
UTNUAIVOABAAAD (receptor-mediated endocytosis) (NN 2.1)
< | . Ay @ o 9 A , . . A 9
2. VLDL 1ilu Lipoproteins NI NIINAY MUUINVUEAN Triglycerides NHI N

o A g . . U é’ A J A 9 Z/ =
91071 (Endogenous 1138 Hepatic Triglycerides) "l,ﬂqmawamuﬂaw WaUINTIINUY U

' Y
raa £ 1

ApoB-100 agRiFuuanuanaInInMiIgnszuaaoandd 92 1450 ApoC naz E 910 HDL
A ' Y dy A . 4 = LI Y
uaziie VLDL w1 'li)duiloto Triglycerides Moguinanunalsizgnaalsals LPL Tu
o A Y 2 o . 9y I o F
ANHULNADIYADINY N15AA18 Chylomicrons (19 ApoC-IT 11U Cofactor) 111% VLDL uils
I & & o @ 9 1 J o 9y @
aniilu IDL F9d1unii (40-60%) azgnihinau I guasaaay Taeld ApoB-100 taz E 91
A1 LDL receptor W30 LDL receptor-related protein ﬁag:ﬁnm AUeaLEAadY UA IDL Bnadu
% 1 <3 @ 4
Wil99zgNaaIeRoAI0 LPL (W30 hepatic lipase 0 18) wounuinsnaoudis ApoC tag E 11l
o o 9 < A . a 1 Aa a
&9 HDL %114 IDL ualsanw lihiilu LDL nagivio Apoproteins 1A ApoB-100 0gU31IMAHY
(NNN 2.2)

3. LDL 1ilu Lipoproteins il Apoproteins A ApoB-100 thl:ﬂ?inmﬁ’ﬂﬂﬂﬁ

UAUNANY Cholesteryl esters Fuausgneundn LDL 14 ApoB-100 UMY LDL receptor i
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o

1A a J v 4 4 o o 1 4
U NUAIVBITAARIAZIFAG N nucleus (nucleated cells) D1 9 ¥ 1@ LDL gmindgiwad
9 Y
13 Tavo1e N5TUIUMG receptor-mediated endocytosis MM sUIA LDL 910 plasma SIEEAVRLY
Y
I o U Y o o
Fovay 50 1Hlunaa1nn1511 LDL i1 gisaddy naa9n1iu cholesteryl esters Y09 LDL 920
< o P
aa1e (Hydrolyzed) 1aiJu Free Cholesterol 1831111/ 191 52 Toanidu o awanuansaas
¥ A 2 ' o o sA X . . .
HUINVDUFAAUU ) LBU m"l,ﬂmmiwmamgmmaauu €], steroid hormone (I01% bile acids
3 Y A ' N Aa a % D)
wWuau (mni 2.2) ualunsaing cholesterol MINNY 1¥AAE 18150 1% enzyme acetyl CoA :
! o <
Cholesterol acyltransferase (ACAT) 11Jasu free cholesterol 111 Cholesteryl esters udnfvasan
4 -t 1 a o o o ‘s}// [ 4
13 uwad wona1nil Cholesterol armnulumaaay datina §UGINIFUATIZH cholesterol (de
@ ?1‘./ % LY a
novo synthesis) 198156183 enzyme HMG Co A reductase 8914 [3a8AUEANUE T ONAY
A 1 s A A Y 9; = Z; o A
MHENIUYAaD U 1HBI91NE1N1TDVD Cholesterol BONNI1NUIA FINNIGId M50 Feu

Y

I . . Y o o A
cholesterol (1 Bile acids 118371/99nN19111A
< . L A 7 o oMY A Y Ao
4. HDL: 11lu Lipoproteins NELATISUINNAU (uazm”lﬁ) Uy vray
Usems 15U
I 1 YA a ?z}./ A 9
) Wuuvadsazan apoC-1, E MNAFuuen wazamisanaouge
apoC-IL, E laJéa VLDL nay chylomicrons (M 2.3 @%}11,!6]9)'}18) a1y apoC-II ﬂi%@j}u LpL 17
9
o018 Triglycerides Tu Lipoproteins naaeariadana1n waz 1y apoE 11 VLDL remnants 8%
U " o
chylomicron remnants !fi’ﬁq 199 lago1FuNIZUIUNT receptomediated endocytosis
Ay - . o 9
2) U9A free cholesterol 31N extrahepatic tissues Taw1i1 free cholesterol 141
E;"f HDL 18101 enzyme phosphatidylcholine: cholesteryl acyltransferase (PCAT W30 UILHY
v H 3 Y
iFan LCAT, L 911910 Lecithin) 11/aeu free cholesterol 11U Cholesteryl esters (ﬂiz‘lJ’JLlﬂﬁﬁ
I 4 4 { ]
T4 apoA-I Y99 HDL 111U cofactor) mm%ﬁfmmaa VBN Macrophages (L2 foam cells ‘ﬁﬂt;ll
E4
vinumisnasaidon JaiudinglunsaaTenieaina Atherosclerosis 4NNl HDL 63
o { T A a a 4 $ I
10150 UN free cholesterol ﬁ@gﬂinﬂ!ﬂﬂl@i Lipoproteins iaduuulaswiv Cholesteryl
Y @ [ = o A 1 9 9 A
esters ua’mﬁ@"l’ﬂmmuﬂanmamu Tagodena ln@eIf N1 (MWD 2.3)
3) mﬁau ETRJ cholesteryl esters 910 HDL Vl,ﬂ’c;'{ VLDL, chylomicrons remnant,
9 v
Lipoproteins itag LDL Taguanton Triglycerides 910 Lipoproteins a1 1169 HDL &9
a dy o s Y @ @ Y
nszuaumsuantasuiiniuaseede cholesteryl esters §nU3AI1N HDL drenaln
wanlasuaanan

4) HDL @11130%7 cholesteryl esters ﬂélﬂlflgﬁ’sifl,c]faﬁ’ﬁ’“u Taso1de

: d o o {
NIEUIUNIT receptor-mediated endocytosis FAUFAaAY 71415941 cholesterol (‘ﬁulgljmﬂﬂﬁ
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' ] o [ L]
@018 cholesteryl esters) FSTACACTRRTER ) L¥UY uﬂﬂﬂiiiﬂ’ﬁu lipoproteins, duasigntu
. a i~ . . A o R, ] o
steroid hormones, 1aguiily Bile acids 13e TUo0AN191A 1Dudu 81915091y HDL
Y J o Y [ . & 19 ¥
mmimmqmamﬂﬂTﬂﬂmﬁﬂ Docking receptor (Scavenger receptor, SR-BI) a1 1%

NIZUIUNIT endocytosis

Peripheral LDL
tissues (adipose and muscle) ~ receptor

A — — N oL ©
7 IDL AT
/ @ @
| LPL
Capillary | @ AT
endothelium LDL
Remnant
receptor
receptor

Liver

: Q VLDL
. lI <
|

Remnant
receptor

Lipoprotein Apolipo-

Chylomicron protein content

remnant
Via lymph @
W Chylomicron

Chylomicron B-48, E, C

Chylomicron B-48, E

2\
O
e

@ Dietary fat ( > remnant
Intestine VLDL B-100, C, E
IDL B-100, E
LDL B-100

NN 2.1 Metabolism V84 Chylomicrons



capillaries b &
xtrahepa

lipoprotein lipase  tissues
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Particle Uptake
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FE m ﬁgﬁmh
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2.3.4 Hyperlipoproteinemia

Taw1i2 1) hyperlipoproteinemia t11ja00n Idiilu 3 wiialva) 9 autlszinnvesluaiuly

= A

oA Ao
2.3.4.1 Isolated hypertriglyceridemia
2.3.4.2 TIsolated hypercholesterolemia
2.3.4.3 Hypertriglyceridemia FIUNY hypercholesterolemia
FannuAnnadananeniiaumgunen
1. NTTURUT uaz/mse T anadon (Environmental factors) 53%(38A71

primary hyperlipoproteinemia

' '
A A

2. Tsammnzoundanaliszay lviiuluaeandsuuilas wu Tsamwimin,
A @ o A @ . I Y = 1
N13AY alcohol, ﬂﬁiﬂﬂiz‘iﬂn&ﬁﬂﬂmmmﬂ, Iiﬂﬁm, Tsa'la uag Hyperthyroidism Auau 55801
secondary hyperlipoproteinemia WU Isolated hypercholesterolemia t401¢ hypertriglyceridemia FIUNY
v A a : I a
Hypercholesterolemia 1n1i 1 Ton1atAA Atherosclerosis F1udniguosnisinalsnvaoaon
' . . / > 3. 2 {
1¥U Myocardial Infarction, Stroke, Peripheral Vascular diseases Wuay  Tuvmeh Isolated
1 T 3 A
hypertriglyceridemia 91992 luaasemsla g 961915071 Familial Hypertriglyceridemia ®19W U
Ton1d 1AA Atherosclerosis (1@ Familial Lipoprotein lipase deficiency (l@& Familial apoC-II

deficiency 01WFWHUTAUMIIAA AuBaUsay Mm3thanes uay dushula
2.4 enilFlumsaaluiiuliaen

2.4.1 HMG CoA reductase inhibitor (Statin)
Y
2.4.1.1 9719819 Elﬂuﬂquﬁ 1% Simvastatin, Fluvastatin, Atorvastatin, Pravastatin,
Rosuvastatin
1 dy Y a Y Y
2.4.12 enlunguiian LDL 14 25-60% iy HDL 16 5-15% wazaa TG & 7-30%
(Jones, Kafonek, Laurora & Hunninghake, 1998)
Y [
2.4.1.3 WU el ieaa lviiuazilioasinsinalsailovazviaea
A
IBRICIGI2IEN]
Y A 0o q ¥a w vy A o
24.14 Naell'l\uﬂENSUENEJH]Z‘VHGI,VILﬂﬂﬂﬁ’f]ﬂm"]J"ll’E]\‘lﬂﬁTJJLu’E]ngﬁﬁJ

v 9
2.4.1.5 derwlFludihentidusnauBeundunazdusniauiiess uazdwly

k4
JWAVEN Cyclosporin e3NYUFT
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2.4.2 Bile acid seqestrants
E4
2.4.2.1 @710819811UNQUA 15U Cholestyramine (4-16g), Coletipol (5-20g)
E4 P I
2422 8 nguiIzeongnlun139U Bile acid Tud ldieduoanniigoaisy
9 v
1azdUgIN1TATUNAUVDA Bile acid 1 Distal ilium
9
2423 onguilaa LDL 14 10-30% (Gimlett, 1984)
9 = A ! 9 9 < a
2424 Wad19ReIUBIYT Ao LHUNDI HOIHN AANITATUVDIILINTTIA

2425 Yoarsszialums1d Ao Tudihenil TG gandn 400 me%

2.4.3 Nicotinic Acid

De

2.4.3.1 1nquill&uA Nicotinic acid (1.5-3 g) Sauilu Janiiu 1 3

e

'
=

2.432 vngquilaa LDL 14 20-30% 1y HDL 15-30% aa TG 1@ 30-50%
) = 1 dyd [ @ 9 % = a ]
2433 WAT1UABIVDIGINQUUAD AUAINAD TOUAINAD FIVLINAKNAIIN
o E v P A 2 A A "y o o
Fudszmuenluas s Tus vihwas thaalu@oagediu nsagsininy mindes tag auonay
(% [} 4
2.43.4 Hoa235239lumsld Ao Tsady Tsamt Tsamnvnu Jsansgme

2.43.5 wnanlgsny 1-3 nfu/Tu

2.4.4 Fibric acid
2.4.4.1 A0 Eﬂﬂtjh“ﬁ 1% Gemfibrizil , Fenofibrate , Bezafibrate
2442 Ingui an TG Jegaz 25-55% 1w HDL 18 6-33% an LDL I 5-20%
(Frick et al, 1987)
2443 oimnzd i TG qu, LDL ga uasd HDL f
2444 ool mruenlungy Stain 1zan luilf LDL 18z TG ga udnis1d
i miudessy e nduidiosniay

Y o~ v A A A Y ~ vy Y &
2.4.4.5 WAV NAYIUDIIINQUU AD ﬂﬁuhlﬁ' DUIYU LUUNDI ﬂ')ﬂﬂa’lllluf] RANK

o Y a @ @ o Yya a Sé = Y dy I
Mminansonauvesdy o1z liinai 1 luguid minlgen i liuszeznannuq

q

2.44.6 Hon2352 39 lumsld Ao nzduneuaz lae

2.4.5 Cholesterol absorption inhibitor
2.4.5.1 1991iu UA2AeI Ao Ezetimibe 10 mg AU
9
2.4.52 91130173 WAY statin ¥ 197 IaHaAvY

I ' ] @ Y
2453 Wluengulni awnsoanszay LDL 14 12-18%
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< - donya ds a4
2454 99nNTIUHINITYATU Cholesterol Na ldian Tasdudan 11sdu ¥o

NPCILI
2.5 FUVY?

= I A g A A a . . . ~ (D]
YUY (Green tea) Wusnnunennnylustia Camellia sinensis ¥10 1H1UAT

v R A d ~ wa 9 9 Aa K d A A
wiin Fatilsz Tenidogunmuazliguanialumsaumulsa lduunsiaduiundenyes
[ ] 9; I aA A A = = a2 A 1 ~ ] A A Y
audulng hysiluddeiiemaotende Tsara lilindu udazlinsuaandwie14

Y
I R Rt TREo TRl E A (RATE TR CIAT

o

2,51 aIaAgY

] a

asdfnylog 2 il
2.5.1.1 Caffein
L A ~ v o e & a & doq9%
Galogluruverlsznasesas 2.5 Tasumin Gamssiaiieaniiliiigm
Y Y A ' 1 A a2 A £ 9 A
ansanszqu Mavesaary uanla Medra eannnundulgninssduilssam iuns
a o o Al o < 1 A 4 a2 A
wway unsinuvesialuas la dilheTsaialed luaisdue Wesnnnundul
A 9 = @
paauiialumsnszauilszamuazivile
2.5.1.2 Tea tannin

Y v v
wululusudalsenadosas 20-30 Taevmin Suasndsaranldussim

[
Aadaa

Y A vy o o ) A e o ¥ = s Yy yy
omaneadeld aniumindeamsaur e 1R lasasanade liadrsn lusaie 13 Tlunuu
a A o Y] = ~ vy A ~ A
Pull mazunuiuazazarsoenuuIni iy e 1 Usavy LA INANB UV SN

I Yy A g Y A Yo a
gatszasalumsussmeinisneadenalsanluriuu o e Inudsuaunuiiuesniunuin
a v 1 A A T 9 ;l} @ @ A = o Y =
unuiugIFInuANNEagy veana e lanazueemisaoadon 9 vy utien

) o YA @ a vy dyw 1 aa . 2 g

mnzd s uEnUaNuau Tatingaaie wonaINTUIINDI a15uANTY (Catechin) Fuiluany

a a & = = £ Y a 3
ll‘]ﬂuuu‘b’uﬂ‘ﬂuq‘luﬂﬂﬂlﬂ? Nﬂﬂﬁlﬂua’lﬁ@Wnﬂ’lﬂﬂﬂN%ﬁﬁ
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~ I A A &2 A d 1 9 = 9 1Y) <
¥uVe 1WunI0auFallse Tewiiaos19n1evateaIi Iu9a1N150109n UZIT
a o Yy Aa o 1 d‘ =1 v @ F) A 1 Z; 1
Aaniie1aaae 9InuITenu Ausideanniuiuazdlszuna 4 uda wieuINNIIY B2
9, o 3 a ) 9 ~ =1 a a 4 A & A Q’SI <
YosruuzFaimiala mszlumdedliensueuaeonguauyt Inailuea Falignidiuuzis

= = d[ = 1 Sé o aAv o = 1 =
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2.5.6 EGCG Nl Hyperlipidemia
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3.8 MaMuYeya (Data Collection)
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nqumianﬂmuwmm NANAIITANAT UV

aulsnanmn P-value

AuNag (SD) AuNaY (SD)

Triglyceride 165.4 (20.65) 158.6 (22.35) 0.145
LDL-c 120.6 (8.02) 123.4 (7.34) 0.353
HDL-c 55.6 (8.54) 58.2(7.52) 0.407
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Aoumsnaans seav luiulasnde 158 lunquansadaniunidion 165.4 (8=20.65)
mg/dL a@aulunguaisanayded 158.6 (S=22.35) mg/dL gﬁmﬂ?ﬂmﬁﬂmwdwﬂtjﬂhjﬁ
ANUUANA NN LRI NUTBdIAYNNADA (P=0.145) T¥AUAABITAIADIDA LDL-c 1UNgua1s
ananuived 120.6 (5=8.02) mg/dL @ lunguansanasuved 123.4 (S=7.34) mg/dL e
Seuiisuszrannguhiinnuuanasiuedwiivsdinyneana (P=0.353)52A1AA0
13eNAD30a HDL-c Tunquansananiuived 55.6 (S=8.54) mg/dL dru lunguansanasuve?

A v

58.2 (S=7.52) mg/dL iwonfSeuiionszrinngy lulianuuanasnuedeslisdingneada

1

(P=0.407)
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4.2.2 1W5sunay szavluiulasnawelsa szaunastaainesaa LDL-c HDL-c
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m319d 4.3 Wisuineuszaluiulasndwe lsa vesnguansananiuiden waz nquans

ANAYUVYD AOULAZHALIATINT

(W19 : mg/dL)

v o Week 0 Week 6 2
NQNFARENY — — matfaeulas  P-value
ANa8 (SD) AuRay (SD)
ﬂ@jumiaﬁﬂmm\lﬁm 165.4 (20.65) 169.1 (19.34) +3.7 (2.24%) 0.054
NANAIANAY UV 158.6 (22.35)  162.3(21.45)  +3.7(2.33%) 0.058

) Y
wnenvg. Werhdeyavesnsdesnguunfsouiennululsz@nsaim wy P=0.451



36

M39d 4.4 nliouieuszaylviunaoaainesoa LDL-c vosnguaisananiuide) uaz

NAUANTANATUVY) NOULAZHE IATINTT

(MUY : mg/dL)

Vo s Week 0 Week 6 2
NQNFARENY — — matfaeuulas  P-value
AUNAY (SD)  ANNAY (SD)
nguasananive) 120.6 (8.02) 115.7(7.67) -4.9 (4.06%) 0.041
nauaTanAR e 1234(734)  1193(834)  -41(332%)  0.046

) 9
wnenvg. Werhdeyavesnsdesnguunfeuiiennululsz@nsaiw wy p=0.388

m3ei 4.5 nliouiisnszaulviunaoadinosoa HDL-c vosnguaisananiuide) uag

NAUANTANATUVY NOULAZHA IATINIT

CUERE mg/dL)

Vo s Week 0 Week 6 2
NQNFAIRENY — aw matfaeumlas  P-value
AuRay (SD)  AuRaY (SD)
nguasananive) 55.6 (8.54) 57.8(7.59) +2.2 (3.96%) 0.037
NANAIANAY VY 58.2(7.52) 61.8 (8.44) +3.6 (6.19%) 0.031

) Y
wnenyg. Werhdeyavesnsdesnguuufseniiennululsz@niaiw wo P=0.253
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i 4.2 aFeuieuszaulviulasndire 158 seaunasadaeioa LDL-c HDL-c W19

nauasanANNAUEIAZANITANATIVYI NOULAZHATIATING

Apumssulszmumsanamulived szaulviiulasndiwelsa 1654 (S=20.65)
mg/dL vdasulszmumsananuliden seavlviulasndive 156 169.1 (S=19.34) mg/dL
3.7 mg/dL 30 2.24% Tﬂmﬁu%uum@inﬁ’uasha"lajﬁﬁﬂﬁw‘fmummﬁﬁ (P=0.054) uaz
AeunsTulsemumsanavded seaulviulasndiwelsd 158.6 (5=22.35) mg/dL 14
fudsemumsanayden seau lviiulasndielsd 162.3 (5=21.45) me/dL a3
mg/dL 1130 2.33% Tﬂmﬁu%ummiwﬁuaeiw"lﬁﬁﬁﬂﬁﬁmumaaﬁﬁ (P=0.058) Lﬁ@ﬁﬂ?@y’amm
v‘?"mmﬂfjumuﬁﬂm‘ﬁﬂuﬁuiuﬂigaﬁmw o lianuuananuneadaedeliiediny
(P=0.451)

Aoumsiudsemuarsadanunies szavlviunasiaamesea LDL-c 120.6
(8=8.02) mg/dL Hiaa5ulsemuasananunider szavlviunasaainesea LDL-c 115.7
(S=7.67) mg/dL aAad 4.9 mg/dL 130 4.06% lagaaauanaNnuedNlsdIAyNINaaa
(P=0.041) uaz AoUMISUsemumsanasuved seau lviunasiaanesna LDL-c 123.4
(8=7.34) mg/dL wassvulszmumsanavuied seavlviunasaawesea LDL-c 119.3

(S=8.34) mg/dL A4 4.1 mg/dL 130 3.32% lagaaaananuedllsdAynana
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(P=0.046) Lﬁ@ﬁw%yammﬁmmﬂtjumzﬂ?ﬂm‘ﬁauﬁuiuﬂﬁz?m%mw w1 lifiaa
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9 H
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9 H
imiinmas Tunguensanayuded NoUN1INAADI 64.75 HAIN1TNAADY 64.25 N 1aniu anad

[ a

0.5 nlanfu anawuanaanued1s lulivedianynieana (P=0.084) eofFouiiounania

A @

9
winszraengy wun ilianuuanannuededivedingyneada (P=0.500)
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