AEXEEK GHBHARHR BHXE
#14% F25% 2005%F 128 31H

HBEE S 5ol SR 3 RS MRE kol

n| X =

&3

Study on the Effect of Injinwieryungtang(IJWRT) on
hyperlipidemia

Woon-Kyu Hwang, Dong-Hee Kim
Dept. of Pathology, College of Oriental Medicine, Daejeon University

As a long-teim goal for the development of new prescriptions for hypeilipidemia, IJWRT was examined in the
present study using a rat model in which the hyperlipidemia was induced. The major paiameters related to hpid
metabolism were investigated and the key findings are summaiized below.

[JWRT didn’t show the cytotoxicity on Human Fibroblast Celis(hFCs).

The body weight of hyperlipidemia-induced rats began to show lower body weight beginning one week after
IJWRT treatment compared to non-treated control group animals.

Cholesterol levels showed a significant decrease beginning thiee weeks after [JWRT treatment, compaied to
hyperlipidemia-induced control group.

Total cholesterol levels in IJWRT treated animal group wete significantly decieased compared to the
hyperlipidemia-induced control group.

Glucose levels in IJWRT treated animal group were significantly decreased compared to the hypetlipidemia-induced
control group.

Triglyceride levels in 1JWRT treated animal group were significantly decreased compared to the
hyperlipidemia-induced contro! group.

SGOT levels in IJWRT treated animal group were insignificantly decreased compared to the hyperlipidemia-induced
contro} group whereas there was significant change in SGPT levels.

HDL-cholesterol levels were significantly increased in IJWRT treated animal group compared 1o the
hyperlipidemia-induced control group.

LDL-cholesterol levels were significantly decreased in 1JWRT treated animal group compared to the
hyperlipidemia-induced control group.
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1. #%t

1) Ty 2 FAFEGRE

A 115%E Yslo {(EA1Y CH57BL/6 WA=
B G TEAFTgeReol A il ol MGG
At nZU2HE I (Bio-serv, USA)E
B fffsldAs 28 43 #ast, BE
22+2CE #Frste) 1HARM TERE B &
FEAIZY 3 ftsgel {Emstolch. —f faktel g
H2dE O fkte] Mk AR HRe o
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Table 1. Composition of Basal Diet

Z A 22.1%
ZE A 8.0%
ZA 4 5.0%
Z3]% 8.0%

Zg 0.6%
il 0.4%

Table 2. Composition of Hyperlipidemic
Diet

(Telklad Premier Lab. Diet, No. TD 90221 ;

paigen high Fat Diet)

Total High Fat 17%
Cholesterol 1.25%
Cholic acid 0.5%
Normal diet 81.25%
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Table 3. The Compositions of Injinwieryung
- tang (IJWRT)

SRR, 2 £ A (g)
PH(ER) Pinelliae Rhizoma 6.0
4B SE Arisaematis Rhizoma 4.0
2 o Angelicae _sigantis 4.0
Radix
i = Cnidium officinale 4.0
L Rehmanniae Radix 4.0
M % Liriopis Tuber 4.0
i o Auran[t:n Immaturus 4.0
ructus
oOE Acori .Grammel 4.0
Rhizoma
& & Citri pericarpium 4.0
B KX %F Poria cocos 4.0
HOOE Polygalae Radix 2.0
O Coptidis Rhizoma 2.0
¥ - Bambl%sae 'Caulls in 0
aeniam
H  E  Glycyrrhiza uralensis 2.0
- i leyghl inermis 120
ructus
O Jujubae Fructus 8.0
Total 44.0
amount
3) R 2 B
a2EH2HE AfEfk(Bio-serv, U.S.A),
Dulbecco's phosphate buffered saline

(DPBS-A; Sigma Co., U.S.A.), Normal saline
(2 A%k, Korea), 3.8% Sodium citrate(Sigma

Co., U.S.A), Trypsin(Sigma Co., U.S.A),
EDTA(Sigma Co., U.S.A)), FBS(Sigma Co.,
U.S.A)), Antibiotics (Sigma Co., U.S.A),
Trichloroacetic  acid(Sigma Co., U.S.A),

Cholesterol, glucose #E strips(Roche. Co.,
Germany), ©] Yol —f AL ffl AEES (F
ekt

A Hged] {(FMNE 238+ Accutrend GC (Roche,
Germany), Blood
US.A), Ice—maker(Vision, Korea), Serum
separator (5417}, Korea), Minos-ST(Cobas
Co., France), Centrifuge (Beckman Co., U.S.A),
evaporator{Biichi 461,

glucose meter(LifeScan,

Rotary
Switzerland), Deep freezer (Sanyo Co., Japan),

vaccum

Freeze dryer(Eyela Co., Japan), Autoclave
(Hirayama, Japan), Ultrasonic cleaner(Branson
Ultrasonics Corp., US.A)), plate shaker
(Lab-Line, USA), ELISA leader (Molecular
devices, U.S.A), Roller Mixer(Gowon scientific
technology Co., Korea), #2851 HiB(S-15000, A}
Aot} Korea) 52 {15kl ch

2. Jitk

1) et Hhith

Axl fhit HkE UWRT 2058 dhasiitgs
(§-15000, A dudzol] Qa, FHK(EFAH
E) 1,500 mig} Zo] HAE&st 30T AR
o, A% 307 ¢F 100TCoA 0.5 kgf/cm?2
Ehog pugmshs, 20k 304 ML 121TolA
1.5 kegf/fcm2 FENOZ LS #%, UWRT fhiHi
< rotary vacuum evaporator (Biichi 461,
EYELA)O A BIE #fistel EXE o83t
o] EXE THA] HSHIRHS(EYELA, FDU-540,
Japan)ell A 24FsR] HikE RSl MK 116 g
< don, dojd HKS BEBABEM(TST)
oA RESHAAN, e ot VA B K
ko] mrEste] fEAsHsl e

2) Human fibroblast cells (hFCs) ujj %
oy Z24& cool D-PBSE 33 AjAg ¥ e =zt
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o2 AHdgt o, conical tube (15mf)o] ol
1400rpmellA] 583 AA¥e] Btk o] tubed]
DMEM {containing collagenase A(Smg/m{, BM
Indianapoilis, IN, USA)®} DNase type 1(0.15mg/mt,
Signm),  antibiotics  (penicillinm 104  U/nf,
streptomycin  10mg/m{, amphotericin' B 25ug/m)} &
Wi 37C CO2 wjY71olA] hFCsE 2 ARE B3t vligst
ot o710} 0.5% trypsin—0.2% EDTAE 375l 30
1 oeigsln, RKIEAEAEs (PBSE of 23]
1,500rpmeliA] 941EE)st & DMEM-10% FBSE 15
d B¢ vigkielel. ©lE oA 05% trypsin-0.2%
EDTAZ ¥-2)5l d402 15UR 33 vHEsie] o}
A FIAAHELE DMEM-5% FBS #lgdolA] vlgsisd
2

3) MiEHEE HiE

AEEA =L SRB assay¥'?e ozt ¥as)
o A28l hFCs M X& 37T, 5% CO2 W)
F71ol AF HAE& Trysin-EDTA $%o2 &
d XS] HEE dojd ¥, 2.0x10470 AL
2 96 well plateo] 53 & wjd7] (377C, 5%
CO2)el Al 2A1F wjgsluct. Y ¥ IWRT(H
% FX 1000zg/me, 500ug/me, 250ug/me, 12548/
ml, 62.5ug/m, 32ug/ml, 16xg/ml, 1.6pg/m)S 48
Az B9 Aesigih g T8 Fo] wigSS
vlgn QAgEF4d (PBSE 23 AHstx, Z
wello]l 50% TCA(trichloroacetic acid)& 5044
g J}eted 1A} F9F 4To] #AEFgIT) o) ¥
=2 53 A oF well plateE F71F
o z3gch o710 SRB(0.4%/1% acetic
acid) £98& 100ut/well2 7}ati, A20A 30
27 g5t 283 0.1% acetic acid 89
o= o 4~53] AFF o FVIFAM Azs
I 10mM Tris BaseZ 100ut/well2 £3|AZ
t}, o] plateE& plate shaker (Lab-Line, USA)9l
A 3.5speedZ 5¥3} shakingdlil Elisa leader
(molecular devices, USA) 540molA] FJTE
A5

4) rfHs B v

FERRFS AL [ R ROMFF(EER), 12
A2EE i LM (YR, UWRTE RERF
oz so 68 T fid ff sk UWRT
pEfE ngUd2HE dd AMSYG @
150mg/dL #2EEe] UWRTE 48[ ##H 134
o st

5) M Pl
fES 7H FRESE a7 108] 0.1g Bfizt
A skt

6) Ifish cholesterol®} glucose HIE

(1) Cholesterol M5E

£ Brel Tt S 18R HReE 6 R n
2l ikl A 0.01ml¥ Fimd # cholesterol #
W Y Accutrend GC(Roche, Germany)9l
strips2 [fifh cholesterol®] #{bir-g MIESH
o}

(2) Glucose ME

68 th wa MRS mKS i RISk
blood glucose meter(LifeScan, U.S.A)Z ¥
g WEstich.

7) M Ko BE

HDL-Cholesterol,
sGOT
ransferase), sGPT(alanine aminotransferase),
ALP, BUN % Creatined &= JSCC UV
method?] FLHE o]&3lo A LB HESIEE
nsE sk

LDL-

aminot-

Triglyceride,

Cholesterol, (aspartate

8) #atBM H#r

REPWOE WS TS #, REE AHs
meanstSE.2 UYellAd. . HAEH SRS
student's t-test& %3t &3 p<0.05 ¢l
A& HEsltx Rt

. 7 B8 & R
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HEEBEH0l BiEm 53 ARY mARH B0 OIXE & 5

MEMPES 253 45 hFCsol A& $iELe] #0

fad:{7Eo] 10015.5(%)Qdl ¥lske], UWRTT &
BT 1.6, 16, 32, 62.5, 125, 250, 500, 1000
re/me EEOlAE 242 100.2+2.2, 98.2+3.4,
98.5+5.8, 96.4+2.5, 95.2+4.4, 92.5%4.4,
90.1+2.5, 88.7+1.6(%)2 JE}cHTable 3).

Table 3. Cytotoxicity of IJWRT on Human
Fibroblast Cells(hFCs)

Dose % of Control Data
Drug (ue/mt) L FCs
Control 0 100£5.5
1000 88.7+1.6
500 90.1+2.5
250 92.5+4 .4
[JWRT 125 95.2+3 .4
62.5 96.4%2.5
32 98.5%5.8
16 98.2+3.4
1.6 100.2+2.2

e lRMAE FEEe] W& fEEiEL
REZY2HE aERE 94 JH AT 2
I #bE 68 T Ao HR, HENS EF
Beell wste AU 0 Bmrt Jebgz,
UWRT 0l M % 188 #%Y¥YE $EH
of vlgte) §3T #Hmzt A7l AlEEroHFig.
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Fig. 1. Effect of IJWRT on body weight
change in dietary hyperlipidemic-
induced rats.

: Hyperlipidemic diet treated group

: Hyperlipidemic diet and [JWRT
(150mg/dL) treated group

Control
IJWRT

3. HiEmE Figol W fIE LXK
LITU2HE AfE 9 A i §8
T EMERE 68 ¢ AHE MR OEENS
100%& % o, H®HL 113.6%, UWRT
BF 90.0%= HFptel vlste] IJWRT £EifFolA
fadi #Em®o] ix WA sl (Fig. 2).
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Fig. 2. Effect of IJWRT on body weight in
dietary hyperlipidemic induced rats.

Hyperlipidemic diet treated group
LDWRT

Control :
IUWRT : Hyperlipidemic diet and

(150mg/dL) treated group
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Fig. 3. Effect of JWRT on the cholesterol

level in dietary hyperlipidemic
—-induced rats.

Control : Hyperlipidemic diet treated group

UWRT : Hyperlipidemic diet and IJWRT

(150mg/dL) treated group

5. EgMAE FHEEoll uwkE total cholesterol

(T. Chol.)2] ##{toll v|X|= L
DZHAUE AHMARE HA AHY miFHY
T.Chol.E& ##H3 #F, EFEMAAME 89.8 *
1.9 (mg/dL), ¥MEIES 123.6 £ 4.3 (mg/dL)2
2 Yehd wbd, DWRT #EFES 109.0 £ 25
(mg/dL)o.2 el ¥aife] vlste] HEH A
=(p<0.05) HA FHEE JeERYJAHTable 4,
Fig. 4).

Table 4. Effect of JWRT on the T. Chol.
Level in Dietary Hyperlipidemic
~Induced Rats

Parameter of

serum level
T. Chol.
(mg/dL)

89.8+1.9
123.6£4.3++
109.0+2.5*

Group

Normal

Hyperlipidemic Control

diet [JWRT

+ © Statically significant value compared
with normal data by T test
(+: p<0.05, ++: p<0.01, +++: p<0.001)
+ © Statically significant value compared
with control data by T test
(*: p<0.05, **: p<0.01, ***x: p<0.001)

1236

._IOR—|

Nomrel Cortrol WART

Fig. 4. Effect of DWRT on the T. Chol
level in dietary hyperlipidemic
—-induced rats.

Control : Hyperlipidemic diet treated group

IOWRT : Hyperlipidemic diet and IJWRT

(150mg/dL) treated group

+ : Statically significant value compared

with normal data by T test
( +: p<0.05 ++: p<0.01,
p<0.001)

* @ Statically significant value compared

with control data by T test

( = p<0.05, **: p<0.01, ***x: p<0.001)

+++:

6. EligMmiE Fakol W& glucoses]
fbol] Bl X &= F¥E

IEZHAHE AF GRS 9 Ao mi
9] glucoseE® M HE, EHHE 78.0%
6.3(mg/dL), HBHEL 271.4%9.4(mg/dL)E Y
Ehd ubd JWRT PSS 204.2+412.7(mg/dL)
2 Jeh}  gmEare) wislg HBEME JE
(p<0.001) M4 #HFEE e AcH(Table 5,
Fig. 5).
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Table 5. Effect of IJWRT on the Glucose
Level in Dietary Hyperlipidemic

-Induced Rats

Parameter of
serum level

Glucose
(mg/dL)

78.0£6.3

Group

Normal

9.4+ +
Control 271'43'4

Hyperlipidemic
diet

IJWRT |204.2%12.7***

+ : Statically significant value compared
with normal data by T test
(+: p<0.05, ++: p<0.01, +++: p<0.001)
* . Statically significant value compared
with control data by T test
(*: p<0.05, *x: p<0.01, #**: p<0.001)

(mg/dL)

o5 8B888388

6F ¥ #HUGlucose

Fig. 5. Effect of IJWRT on the glucose
level in dietary hyperlipidemic
-induced rats.

Control : Hyperlipidemic diet treated group

IUWRT : Hyperlipidemic diet and IWRT

(150mg/dL) treated group

+ ! Statically significant value compared

with normal data by T test
(+: p<0.05, ++: p<0.01, +++: p<0.001)

*  Statically significant value compared

with control data by T test

(+: p<0.05, **: p<0.01, **=: p<0.001)

7. BIRIMIE Fol W& triglyceride ##
fbell v X FH

D2 2HE i @ARE 9 AH migd
o] triglycerideE& A¥g SR EEIFS
65.014.2(mg/dL)2, i3IS 179.419.4(mg/dL),
IUWRT 2B 1311+5.4(mg/dL)2 YER} ¥
BEeel nslo 94 UAE(p<0.01) M BRE
e tH(Table 6, Fig. 6).

Table 6. Effect of IWRT on the Triglyceride
Level in Dietary Hyper— lipidemic
Induced Rats

Parameter of
serum level
Group Triglyceride
(mg/dL)
Normal 65.0%£4.2
C 1 179.449 4+ +
Hyperlipidemi| “0ntro +
¢ diet WRT | 125.5¢6.2**
+ © Statically significant value compared

with normal data by T test

(+: p<0.05, ++: p<0.01, +++: p<0.001)

* . Statically significant value compared
with control data by T test

(*: p<0.05, **: p<0.01, **x: p<0.001)

1794
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Fig. 6. Effect of IWRT on the triglyceride
hyper-lipidemic

{mg/dL)
8 8 8

8

63 ¥ AU Tnglycende{mg/dL)

level in dietary

induced rats.



8 KXEAXBK BRBWRAM AXE $H14% B3R

Control : Hyperlipidemic diet treated group

IJDWRT : Hyperlipidemic diet and IJWRT
(150mg/dL) treated group
+ : Statically significant value compared

with normal data by T test
(+: p<0.05, ++: p<0.01, +++: p<0.001)
* : Statically significant value compared
with control data by T test
(x: p<0.05, **: p<0.01, ***: p<0.001)

8. mlEmiE Fiol w2 sGOT Lo
I

1Y 2HE 4 fFARE 99 AFAY My
o] sGOTE ##sk R, LHIFL 76.8112.9
(mg/dL), #KS 133.8+13(mg/dL)o2 YE}l
¢ wrA, JWRT #8182 108.6410.8(mg/dL)
2 Jeh} kel blstd @l %EE Ve
2 t}(Table 7, Fig. 7).

Table 8. Effect of IUWRT on the sGOT
Level in Dietary Hyperlipidemic
-Induced Rats

Parameter of
serum level

Group
sGOT(mg/dL)
Normal 76.8+12.9
Hyperlipidemic CODUOI 13381130++
diet IJWRT | 108.610.8
+ © Statically significant value compared

with normal data by T test
(+: p<0.05, ++: p<0.01, +++: p<0.001)

iy 133.8

108.6

8 B

76 8

6F ¥ HASGOT
(mg/dL)

o B8 &8 88

Normgal Control

Fig. 7. Effect of IIWRT on the sGOT level in
dietary hyperlipidemic induced rats,
Control : Hyperlipidemic diet treated group
IJWRT : Hyperlipidemic diet and IJWRT(
150mg/dL) treated group
+ . Statically significant value compared
with normal data by T test
(+: p<0.05, ++: p<0.01, +++: p<0.001)
* . Statically significant value compared
with control data by T test
(*: p<0.05, **: p<0.01, **+: p <0.001)

9. EisMmiE FF WE sGPT 21k
o)X= %R

AEY2HE AMEHNE 9 AFH] mFHRY
sGPTE e &R, EHEFFS 24.013.3(mg/dL),
UL 57.0£2.2(mg/dL)E  YERG W
UWRT ZHIFEL 47.511.3(mg/dL)22 ‘el
el vsloq HEM A (p<0.05) WA %K
TE JehfSlcH(Table 8, Fig. 8).
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Table 8. Effect of IDWRT on the sGPT
Level in Dietary Hyperlipidemic—
Induced Rats

Parameter of
Group serum level
sGPT(mg/dL)
Normal 24 0%3 .3
Contro
Hyperlipidemi| | 57.0£2.2+++
cdiet  \wrt|  47.5+1.3°
Dr
@} 57 )
E 2 475
P
F3 0
NS
BE D 2
o
Ll
10}
D ' 1 el J
Normal Control UWRT

Fig. 8. Effect of JWRT on the sGPT level
in dietary hyperlipidemic induced
rats.

Control : Hyperlipidemic diet treated group

IUWRT : Hpyperlipidemic diet and IJWRT
(150mg/dL) treated group
+ : Statically significant value compared

with normal data by T test
(+: p<0.05, ++: p<0.01, +++: p<0.001)
* @ Statically significant value compared
with control data by T test
(x: p<0.05, **: p<0.01, **++: p<0.001)

10. EfsmfiE FE5Eel w2 HDL-Cholesterol
(HDL-Chol.) (bl v X]= %8
IFIH2HE AMERE 9 A mE 2
miHEAe] HDL-Chol.& ZHid &R, EFEkIN:E
94.5+4.5(mg/dL), ¥RH-L 70.0£2.0(mg/dL)S.2

Jepd Wk, DWRT @S 874 +
3.2(mg/dL)o2 JER HEiEEe] vlsle Hitk
AE(P<0.01) ¥4 HRE YERATHTable 9,
Fig. 9).

Table 9. Effect of UWRT on the HDL-Chol.
Level in Dietary Hyperlipidemic
~Induced Rats

Parameter of
Grou serum level
P HDL-Chol.
(mg/dL)
Normal 94.5+4.5
Hyperlipidemi COH[TOI 70.0i2.0++
¢ diet UWRT | 87.4%3.2**
110 ¢ T : - g
gor 9 ot
[s2N< ol
2ot
2o
So
T of
Q0o
w
o 2F
K- 10}
«©w O ... = e E— 1 ]
Normrdl Contrdl UWRT

Fig. 9. Effect of UWRT on the HDL-Chol.
level in dietary
hyperlipidemic~-induced rats,

Control : Hyperlipidemic diet treated group

IJWRT : Hyperlipidemic diet and IJWRT
(150mg/dL) treated group
+ : Statically significant value compared

with normal data by T test
(+: p<0.05, ++: p<0.01, +++: p<0.001)
* @ GStatically significant value compared
with control data by T test
(x: p<0.05, *=: p<0.01, **+: p<0.001)
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11. SfRIfE #F#el W& LDL-Cholesterol

(IDL-Chol.) ##tell v|xl= %R
nZE2HE AHEANE 9 A hEK =2
mERe LDL-Chol.S 2#igt £5R, EFETFIME
14.610.8(mg/dL), S 42.811.3(mg/dL)22
velhd v JWRT #E#ES 17.0£1.7(mg/dL)
2 Jehg, g@Eid  wistd  AE4JE
(p<0.001) WA HEE YEeERNUTHTable 10,
Fig. 10).

IOWRT on the
Level

Table 10. Effect of
LDL-Chol.

Hyperlipidemic-Induced Rats

in Dietary

Parameter of

G serum level

toup LDL-Chol.

(mg/dL)

Normal 14.6+0.8
Hyperlipidemic | Control | 42.8+1.3++ +
diet IJWRT 17.0%1.7***

+ : Statically significant value compared

with normal data by T test

( +: p<0.05 ++: p<0.01, +++:
p<0.001)
* . Statically significant value compared

with control data by T test
( *: p<0.05, **: p<0.01, ***: p<0.001)

o
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Fig. 10. Effect of IJWRT on the LDL- Chol.

level in dietary hyperlipidemic

~induced rats.
Control : Hyperlipidemic diet treated group
IUJWRT : Hyperlipidemic diet and IJWRT
(150mg/dL) treated group
+  Statically significant value compared
with normal data by T test

( +: p<0.05 ++: p<0O.01,

p<0.001)

* : Statically significant value compared

+++:

with control data by T test
( %1 p<0.05, =*: p<0.01, *+*: p<0.001)
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F, GEELE 2 & So) TR,
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= Fiy 57412 B dmiRmE B35 5008S HE
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Wime) (5ME sty FE Py HxEe
%&7&;’521 st B fEEe] o|FoiA givi:m
weisgk vhrb Aok obg 8] ZHHEEY i F
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WOKEEZY BSSER, A2 mike) v kil
WE LS QoittE sm Y Ry
& ¢ 5 At
A AR WEEE SRS Mol Wi 13,
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RO IRRE SiEME BRA A pEmst
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A AT B mrez RPE Hiigol
Triton WR-1339 #HE ZF8ig AH9) ZHism
ffo] WA wEe, ¢ NEEmpol RET
2 SR ol “]7‘]% pme BRPe itgol
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\!_"9‘ [Ulo

A 1ROl e EEAA EigmiEe] MmE L
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s Kol M e ARV Ueido (Fig.
1, 2).
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el 44 AME ZlgE
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Ftolz)7] wjEolr}, Wk fiFREe] F-el2H Eol
RoR wHsd BIEELSY FE ot
fiFekel] ZH2e o] iste RE 7 £
ugd SxddAdst BtR7r Aok & FuzH
EL B & %z gorvnz gxuudn (54
st M g EkEd EE elxdani
(LDL)o| 9}s] @Ekd ZelAeHE& miFo it
sted vlE skl S XafAHDL)LS Fdx
HES mmsto]A wivo] BHEREELE BEhshe
fEME ol EHAE-RAE TE-HERE R
j£std HDL Fd2HEo] {KTsn, HDL 4
2EEo] AL AlgdAe Eilitt OREEBELD
e LAY el BTFY. mb FH
Bt E#ES M 1d/9 130~220mgolH,
220mg [l 12 mEel2e EmiEeleln gl
A fsgol A vEbd cholesterol 8t %4y
Rzl ol JFME-EH KR wvlsto] IER
ol Al AHENE de ezt JEa, 6871A
g nte] vlsle #HHimwo s W Fo) A 64
ol A= 31.97% MRS JER ATHFig. 3).
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11.82%9 A7} vER) o] HA HEH e
#R7F JEltiTable 4, Fig. 4).
Triglyceridet IAW4], vigl, 3973335, 1
AGBd S Gy D AUt Fei Frkeke
AL JenY, £& FAAERA = FAESE
Zstn A4 A48 AFS dogied ARHA
QA g&e = FNo I S1E FI%H
' oRazh o B AddAM d@Adue
triglyceridet ol Hldte] foAde #HAE
&8 JYEhPoEM(Table 6, Fig. 6), ©)*"7}
AT uiel gol ¥ A&7} LDL 4%, HDL
A&t} Fukd A A ol ol o oA F
ut Aol o8] wEH triglycerideE TAAl7)
N7 Q&S ¢ 4 Aok
A ES giktkololA FHLHE I BES
2 R FEY = 7] 9 mE Aol
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ER# I (HDL, High Density Lipoprotein) {X%EE
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i)

ns[ﬂ i
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F2 aHH9 dx, FHEBE FE VLDL
afse] Ao, 2§ T sHEY 20~30%71F
2 HDL gz i o 2 yoAEs o
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