REAREEEE A299 A|25(20149 3€Y) ISSN 1229-1765(Print), ISSN 2288-7199(Online)
Kor. J. Herbology 2014 : 29(2) : 47-54 http://dx.doi.org/10.6116/kjh.2014.29.2.47.

Gangjihwan Improves Nonalcoholic Fatty Liver Disease in High Fat Diet—Fed
C57BL/6N Mice

Ye Ji Ahnl#, Ki Hyeon Yoonl, Ju Heum Joz, Du Hyon Jangg, Yang Sam Jung4, Jong Hoon Kim5,
Byeong Chul Kime, Hoa Jun Seok7, Jae Sang Yoog, Ja Ryong Kug, Michung Yoonlo, Soon Shik Shin'

1 : Dept. of Formula Sciences and Research Institute of Korean Medicine for Diabetes and Obesity, College of
Korean Medicine, Dong—FEui University,
2 . Woosim Korean Medicine Clinic, 3 : Chungnam Korean Medicine Clinic,
4 : Jungyangsam Korean Medicine Clinic, 5 : Neungin Korean Medicine Clinic, 6 : Goryo Korean Medicine Clinic,
7 : Soojung Korean Medicine Clinic, 8 : Bonghwang Korean Medicine Clinic
9 : Soricheong Luck Korean Medicine Clinic, 10 : Dept. of Life Sciences, Mok—Won University

ABSTRACT

Objectives : This study was undertaken to verify the effect of Gangjihwan(Di—fatty, DF) composed with
Pakistani Ephedra Herba on nonalcoholic fatty liver disease(NAFLD) using high fat diet—fed male mice,

Method : Eight—week old C57BL/6N mice were used for all experiments, Standard chow diet—fed mice were
used as normal group and high fat diet—fed NAFLD mice were randomly divided into 5 groups: control,
atorvastatin, DF(1), DF(2) and DF(3). After 8 weeks, mice were treated with water, atorvastatin(10mg/kg) and
DF(40, 80, 160mg/kg) for 8 weeks, And we investigated body weight gain, plasma lipid and glucose
metabolism, histological analysis for liver on the mice,

Results : Compared with controls, DF—treated mice had very significantly lower body weight gain and lower
visceral adipose tissue weight, the magnitudes of which were prominent in DF(3). Consistent with their effects
on body weight gain, DF—treated mice had lower blood total cholesterol and triglyceride level compared with
controls, Consistent with their effects on body weight gain and blood plasma lipid level, DF—treated mice had
lower liver weight and hepatic lipid accumulation of DF—treated groups was significantly decreased than control
group, Also Blood plasma AST, ALT and y—GT concentration were not changed by DF, and these results may
indicate DF do not show any toxic effects,

Conclusions : These results suggest that DF effectively improves NAFLD, DF reduces liver weight and prevents
lipid accumulation of hepatocyte by reducing body weight gain and modulating blood plasma lipid metabolism levels,
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A

v =4 RH7HA3H( Nonalcoholic fatty liver disease,
NAFLD)& F 140g m|vte] &3L AFgojw Bt 7+
Az Yol F4A%e] 10% o) FA=] e e Dt
), ojRe dutHoz wje AL oA ouE sk B
A9l Wl ahow REYn. I NAFLDE tiils
9 BT wHAE S, u|uet A A2y P
BRpo) A ko) Fmele EgHozm I fHE] w9
ES AEHES U AR lat W FFEA 4
g sl oz HuEel) AETEA wEEHE B
Al FA4ol ofet AFH Aw7F At Y dde=
A= At

FefgtL(Di—fatty, DF)E Jiid, k¥, S#E2 TA4"E 3A
2 A7 27 FoYolA NAFLD X gof AMEEL glom,
3 595 AgHeR FFd] Yl £ A+E IPsrh

Jifi#(Ephedra sinica Stapf.)> Fk7b ¥, i, HESkL
BEASS FHE, FEbtRCoIT), ERTMER, ERFNE, FUKEREY &
ol o] EEEE, 78R H4Al, 8#g Fof Hol] $-&=
$rp. HEo uhge] £Q 4E<l ephedrine AHEE
EX8t= FA A S B A dAEES =UCE
A A AHFE AT gaie v AN HgE 23
£ oz Rugyn’?

K& (Rheum palmatum L) Fk7b &, ol e
RS, HAL A, FEE, GOEfgelt), iEEuERs, TinfdE,
BRSBTS Bso] Lol EEVE, TEMIEE, Bt Sl
z2 2257 9}’ o37]o= Sennoside, Rhein, Emodin,
Chrysophanol, Aloe—emodin, Physcin, Rheum tannic
acid, Gallic acid, Catechin, Tetrarin 2] A&o] lom,
1AEF 9 Rk ARaR) e Aos BuEgn?

4% (Arnebia euchroma Johnst.)= 5k7F H, iR, #sh,
TS (MK fF&oltt, oJ7]oll= Shikonin, Deoxyshikonin,
B8 —Dimethylacrylalkannin 5°| Ut} Hifl, &M, s
= &% SOl vk, pulsk 2-go] Fod i Al F
2 AgEd?,

A HHe AHAoR Lo EAS F
$o ZapA AL Mol 2tate] xﬂ% 2ol
a7 Q= T AAGA A Zh Qe kg 2 e
= 299 5= suE w3kl DF7F NAFLDS] 7jAle) &3t
7t e Ao Bt dEe ANEYL. ol& Y8 1x|
ghao] ub 57 NAFLD uhga =g o gdte] DFY
=8 A7 Eoj7} NAFLDY AAe] it 48 3% 2

et @E AAYA B AR P 7 29 2 Sow x
Apshadet,
s 2 Iy
1. A=

1) MEsE

EAIEtZ (Y etaute] 2520} Inc., Korea)olld 3gd 7
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39 C57BL/6N A mpgAs FYste] 15 2+ A
Aol HgH==E 3 & FQ—S}S’}\E} AY 717 5% 2=
21+2 C, €% 5545 %, 37] 314 15~17 3]/hour, X%
150~300 lux, 183 =9 01] 1241749 I (HES: 06:00,
A5 18: OO) ZF717F = APA oA nFPAE(Harlan,
USA)¢t B& A8 33 Euth

ysizn
HEZQ DFY 2AUE-L 31A|2KBusan, South Korea)
oA Fgt & Fotgn a3t WAstu oA st
o Ago| ATt 2AFEL o ZI(Table 1), vt
2 upy|AgkAl uigko g 19late] ARE-3HSITt

ruhl\l

Table 1. The composition of DF

R Ingredient %
Jiin-4 Ephedra sinica Stapf, 40
PN Rheum palmatum L 20
LEET Lithospermum erythrorhizon Siebold et Zuccarini 40

Total amounts 100

2, Uy

1) AdkE o o

Z+ 2 9utElE Al EH} FARISHA o & AA|

%
3ttt 8% E9F normal I1EL 10Kcal% fatle] UHlk Alo]
£ FF3F, control, °“‘1EHJ_?- OFE 15L 45Kcal®
fate] TAPAIS FFINe] NAFLDE el 1 &
DF— 40, 80, 160mg/kg?] =2, FNZF2l atorvastatin

& 10mg/kg] =2 857t AT Eojstgdrk(Table 2).

Table 2. Experimental groups

Group Diet Treatment Number Sex
Normal 10Kcal% fat water 9 male
Control water 9 male

Atorvastatin 10mg/kg 9 male

DF(1) 45Kcal% fat 40mg/kg 9 male

DF(2) 80mg/kg 9 male

DF(3) 160mg/kg 9 male

2) ME B &Y

DF(1), DF(2), DF(3) ¥ atorvastatin®] A% Z7}ZF]
e P goty] A FES FodHe 8F B Ol
F 23 AFE SAst AT S7HRFS AL

3) SOHANSIEH EA]

A YH= AT B AF 8F T 1241 AR F
diethyl ether® w}g|3t thg AR oA N 1mlS HF5HE
t}, Blood clotting 3l 30& o4 ALoA ®Agt & 11
& YA B 7](Microl2, Hanil, Korea)E ©]&3to] 3000rpm
oA 1083 94 ®siyct. #ad @42 ¥53(-20T)
o] E#sty FHASIEHEA 7] (Modular analytics, Roche,
Germany)S ARE3}] asparate aminotransferase, alanine
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aminotransferase, y—glutamyl transferase, high density
lipoprotein cholesterol(HDL—cholesterol), low density
lipoprotein cholesterol(LDL—cholesterol), total cholesterol,
triglyceride, glucose?] % =5 ZZF 243 th. Free
fatty acid®] % r= FNAYIISHEA7|(Modular analytics,
Hitachi, Japan)& AREste] ZAstgon, % insulin %
= HASISHEA Y] (Microplate reader, Molecular device,
USAIE AMgstel 72t 4o,

A H FAs 2, A, v, A%, #3594
A7 D Azrer FH WAz R A (mesenteric  adipose
tissue, MAT), AY4]7] FH WA R 2] (epididymal adipose
tissue, EAT)T} FTEY FH WAX|HFZR R (retroperitoneal

adipose tissue, RAT)S] RAIE A3t 23S 4%t

4) S=54
7

5) Z==Z|o| Helstx EA

AANA B2t 222 10% phosphate—buffered formalin
oA F ol AT T 12AZF ol TEE= =4
formaling A&t & 50% ethanolo|A 2A|17F, 70% ethanol
oA 2A]17F, 80% ethanolo|A 2A17F, 90% ethanolollA] 2A4]
7k, 100% ethanolo| A 2A1ZHA 3 TAHOR SrEA|FTH
Xyleno| A 1A]7HY 3§19 ERIg £ paraffine] 1A
2H ARE HAE Zoj3g(embedding) S AA <k 4
me] FAZ ¥Fd(paraffin—section)d}o] slideo] 2 ¢l
1 ARAIZ] T2 hematoxylen—eosin M-S 3t} Slide
L g3 AAH mounting medium(Sigma, MO, USA)
< "oj=d ¥ cover glassE WOl 48t¢th. 229 A
&3} APA|EL] F71EAL image analysis system(Image
Pro—Plus, MD, USA)2 o|-&3}gh.

3. $AEH

RE ZF8 mean * standard deviation(SD)2Z FA|3}
9, OriginLab Version 7.5(OriginLab Corporation, MA,
USA)Y| one way ANOVAE olg3te] 5742 fo5e
Zohet.

|

i)

L AF 7 ASFA

el v dizZ AT F7HFel 40LRFE Fofst
A F7FIRAIL(P0.05), 48YUARE F7HEC]l HE AA
(P€0.01) 562AIE Asta AH F= A7 F7HF] &
A=, djzFol viste] DF()2 £l F 4L4AFE {9
H AS S7HFol A4ska(p<0.05), 16L4A7HA] AlE
7V aZol Zulstdnh 2047 24dA ol AS St
o Rl FAHA ool slglen, 284ARH AT
7hgol SAMCE FSHA HAstEaL(P(0.05), 32U
B I A=rh 371w (P<0.01), 64LA0] 7 EA
b A2 YERITHP0.001). DF(2) HA] Fof F 44AF

ol

o 4z ol off ofy

¢

g FsHAl AF S7tFel ZASHII(P0.05), I FHhEo]
F7Ftc7 2095 E FHA] AaZo] oS3t 329A%
H oA AT S7FF TaEo] F7FHAL(P0.01), T ¥
o] FAE7}T 644 7 AABIHTHPL0.001). DF(3)
Fo & 449ARE Z FO0E AlF SV HASEL
(P<0.001), 1 T2 AT F7FFe TAZFo| ot E0lEY
o7t 329ARE A $7181q(P€0.01) AlF F71Ee vt
FA = 64A 00 7 FASIFATHP0.001), Atorvastatin
2 Boq ¥ 4d9ARE {5t Al STFFol HAaEC
(P<0.05) 24¥4AE ALt AT 7Y FaZo] {XH
Aok 40¥€Ae AT FIVFEFY FAaTol FUIsIRL
(P€0.01), 48¥Aol thA] 1 FrAFo] EJE](PL0.05) A
d F&2 A7 fA=E0} (Table 3, Fig. 1).

Table 3. Changes in body weight gain of DF against high fat
diet—fed NAFLD mice

days  Normal Control
4 -0,900+0,515 ~0,607+0,785 ~1,581+0,641" ~1.547+0,725 152141042 —1,948+0,523

Atorvastatin DF(1) DF(2) DF(3)

8 —0.553+0,648 0.477+1,403 -1,544+1,635 —2,503+1,336 -2459+0,835 -2,578+0,496

12 -0.409+0,852 ~0.608+1.12 ~2,207+1566 —2.652+1.162" -2.521+1.090 ~2,380+0.875

15

16 0,054%0.792 0.138+1.824 —1.993+1432 -1.84140.721 -2,592+0,884° -2,162+1,205

>

20 0.203+1.077 —0.884+1,767 -2,430+1212 -2,161+0.674 -2,517£0,995 —2,583+1.02

24 014941462 -0.692+1,525 —2.134+1401 -1.536+0,777 ~-1934+.801° -2.828+1.429

=

2

o]

—0,173+1,213 -0.826+£1,411 -2,571+1,605 -2096+1,009 -2.059+0.864 —2,873+2,322

32 -0,07141,246 0,766+1.512 —0.986+1.372° ~1.410+1,393" ~1.360+0,830  ~1,962+2,223

5

36 010941609 1.273+1551 —-0,621+1,502 ~1.000+1,280 —1,241£0.988  —1.518+1.829
0.326+1.828 2.223+1.659" 0.008+1.395  —0.271+1.335  ~0.440+1.313" 0,7841,939
44 0757+1,676 2,922+1.877" 066041268  0,116+1,666 —0,202+1175 —0.450+1,881

4

S

48 0.921+1,773 3.634+2,08"" 1427+1.200° 07431401 04511325 —0,003+1717
52 1.008+1.467 3782420097 " 1.600+1.289° 1.228+1.609° 0.939+1.295  0,766+1,491
56 1.531+1.637 4124421237 2,024+1.058° 1421+£1.492° 1.500+1,076

)

1.048+1.06
60 1.798+1563 4.832+2,23"" 2,623+1.119° 19671418 1712412000 1.509+1.531

64 2,196+1,879 5554+2.406' " 3,116+1,095 1416+1384" 1168+1372" 0993+16

Data are expressed as the mean®SD. tValue significantly
different from normal, 1p{0.05, T t p{0.01. * Value significantly
different from control, * p¢0.05, ** p¢0.01, *** p<0.001.

Normal
Control
Atorvastatin
DF(1) A
DF(2) p
DF(3) P

vAdFren

Body weight gain (g)

T T T
o 10 20 0 40 50 &0 70
Treatment (days)

Fig. 1. Changes of body weight gain in high fat diet—fed NAFLD
mice.

ol WEERE Y AL izl HE DF(1)2
59.37%, DF(2)% 65.25%, DF(3)Z 69.67%<] A% Z=a
7t e Aoz eyt RE FEoA FAZe=E ¢
ARG AE ZFart JP(P0.001), = =2



50 KRR 2 f R —

Z ZEans Bk Atorvastatin®] A o H]E
28.12%9 AT AFEI7}F Ao, TAFSE Fgt A
Z AFEINE BHHP0.05).

AYxA Y] A MAT, EAT ¥ RATY RE APzZ
oA 22 Al H|ste 1 BA7 AFSE {8t
A F7F FE Bath. MATY 739, dizZol vjs) 1
2A7} DF(1)& 14.71%, DF(2)= 14.67%, DF(3)&
15.03% A3}, atorvastatine 4,61%3434t, ©]
% DF(1)3 DF3)ollAl BAEA 2ol e AR et
FH(p<0.05). EATIA= thxtel| H3] DF(1)2 4.08%,
DF(2)= 3.99%, DF(3) 3.05%, atorvastatine 2.88%=
a1 A7 #astgoey BAAA fod2 gt RATY
A4 giz2Fo| v DFQ)+ 5.17%= 1 FA7F Z43k8
I, DF(1)& 5.4%, DF(3)L 3.83%, atorvastatine 0,59%
o A=2 1 BAYL 23|98 F7Fstgth(Table 4, Fig. 2).

Table 4. Adipose tissue weights in high fat diet—fed NAFLD mice

Adipose tissue weight (g)

Atorvastatin DF(1) DF(2) DF(3)
MAT 0,638+0,137 1.692+0,219" "7 1543+0,258 1.258+0,494 1,259+0,598 1,249+0,508
EAT 1.43140,278 1,8'75i0_527+ 1,770+£0,407 1,704+0.485 1,731+£0,304 1.764+0.487
RAT 0,47740,081 0,753+0,12" 7" 0,762+0,15 0,839+0.171 0,679+0,14 0,830,118

Normal Control

Data are expressed as the mean+SD. "Value significantly *different
from normal, 0{0.05, 0,01, p<0.001. Value
significantly different from control, p€0.05. MAT = mesenteric
adipose tissue; EAT = epididymal adipose tissue; RAT =
retroperitoneal adipose tissue.

Meseriaric adipose issus weight jg)
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Fig. 2. Adipose tissue weights in high fat diet—fed NAFLD mice.
(A) Mesenteric adipose tissue; (B) Epididymal adipose tissue; (C)
Retroperitoneal adipose tissue.

2. Qopshey

1) €= asparate aminotransferase, alanine
aminotransferase?} y—glutamyl transferase (y—GT) s&=

okE Eo] A|Z 8F & & Y| asparate aminotransferase
(AST), alanine aminotransferase (ALT) % y—glutamyl
transferase(y—GT)9 =2 =A%+ A3, DFY A =9
atorvastatino|A] 2% T2 H|3)] ¥ Aoz velhto
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U SAHA o8 I3itK(Table 5, Fig. 3).

Table 5. Blood analysis data in high fat diet—fed NAFLD mice
Blood analysis data

Atorvastatin DR(1) DF(2) DF(3)
91256+1035 178.00+150,71 180,67+5503 165444399 158 44+51 56
AT UL 288946 95.2+42977 77T 60674484  8456+726 624445092 57674322
7G0T UL 043005  044+013 038014  037:0087 038+007  043%011
TC ngldd 157.44+14.49 201.222337" 7 160.78+17.19" 167.33+50,08 164.22+38,14 168442969
HDL ng/dt 137441175 15878414717 1375641413 138,89+39,14 1375622648 145,22:+22,54
IDL ng/de 20,67+581 40,11+9.49""" 2478+606 31891439 2811+11.29 3189%1L75
TG ng/dd T8671315  90.83+1794  T26THISTY 83.56+745 T344+555 7600616
FFA 1Eq/L9T7.80+163,58 879.00+109.02 863.89+96.94 990,89+81,05' 965,78:+129,74 962,78:+93 67
Glucose ng/d) 177.20+2027 2136744447 200,56+3217 191.33+36,74 1724443163 187564383
Insulin ng/dt 0.81+047 2234087 7T 2934147 1T4+126 155109 2.4%17

Unit
Normal Control

AST UL 156.33%42

Data are expressed as the mean=£SD. TValue signjfioantly
different from normal, T p(0.05, T*T p(O.O1,ﬂTTT p<0.001.  Value
significantly different from control,  p<0.05, p<0.01,  pP<0.001.
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B c
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Fig. 3. Fasting plasma asparate aminotransferase(A), alanine
aminotransferase(B) and y—glutamyl transferase(C) levels in high
fat diet—fed NAFLD mice.

2) ©% total cholesterol, HDL—cholesterolz} LDL
—cholesterol &=

oFE Eo AF 8F ZT dA U total—cholesterol,
HDL-cholesterol®} LDL —cholesterol?] =& A3t Z
I, 22 Gl vlste EE oA FAFSE {9
A =& $£X& RYrl Total cholesterol® AL RF
o Hjgty RE B IF2 W2 $£XE 21, DFQ),
DF(3)%} atorvastatinoAl EAZ<Q f-2l4de] AUcHTable
5, Fig. 4—A), 8% U HDL-cholesterol®] s+ o2
Hlgte] BE oFF IFOIA R £XERFIL, atorvastatin
ATt BAHA Fel/do]l UK Table 5, Fig. 4-B). 8%
W LDL—cholesterol®] 7%, tzo] vl RE oFE 15
A ¥ $£XE HPon, DF(2)%} atorvastatinolx EA
Al F940] AHTable 5, Fig., 4-C).
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Total ehalestoral concentration (mpil)
|
1

LOL cholastersl concentration [mgidL)

ML chatesterol concantration (maidL)

Memw o Abrms B0V 06 N Mere G Aeemts O @ 6O

Fig. 4. Fasting plasma total cholesterol(A), HDL—cholesterol(B) and
LDL—cholesterol(C) levels in high fat diet—fed NAFLD mice, HDL =
high density lipoprotein; LDL = low density lipoprotein,

3) 81X free fatty acid?l triglyceride s=

ASAZ 83 & d&F U triglyceride®} free fatty acid
9] oFs =A%t A} triglycerided ZHE thFRTtol v|EHY
RE FE IFA I #£X7F Weken DF(2), DF(3)%
atorvastatinol Al EA &<l §ojAo] 9litHTable 5, Fig.
5—A). 8% free fatty acid =9 AL bizFo] v|sty
atorvastatinollA] Zr&stg ot FAHQ #9482 dith
DFe| BE T2 iz H3 &2 & 24e0, DF(1)
oA BAHCRE F5HA F7FstAtHTable 5, Fig. 5-B).

T e n——)
Free faity acid conceny stimn (UEWL)

[ . ) M G s % D W

Fig. 5. Fasting plasma triglyceride(A) and free fatty acid(B) levels
in high fat diet—fed NAFLD mice.

4) €& glucoseﬂ insulin s&=

AR 83 & & Ul glucose?} insulin®] ¥& 373
3+ A3}, glucose? L 2}t vlwsly RE ¢E I8
A P& £x& BFgoen DF(D)AA EAZA |94l QL
SitH(Table 5, Fig. 6—A). Insulin® < tizx+3} B|uws}
o DF(1)@ DF(2)olA W2 Hog2 yehgou BAZHA &
o] ¢lgth(Table 5, Fig. 6-B).

o o e atieen (gL )
Insulin € oncentr atian ingml)

Blueos

Fig. 6. Fasting plasma glucose(A) and insulin(B) levels in high fat
diet—fed obese mice.

3. DFe] o3t k=29 FAe Y53 W}

1) o 24
TE F 74 A R #AE
ol H]“ﬂ gzFoA BAHoR Gl 1 BA7 2715t
ot tiEel Hsted DF(1)2 5.66%, DF(2)= 9.83%,
DF(3)2 11.02%, atorvastatine 8,33%% 1 FA7} Zx
stgeu, AR 1942 flltk(Table 6, Fig. 7).

2% A%, P

Table 6. Liver weights in high fat diet—fed NAFLD mice
Normal Control

Atorvastatin - DF(1) DF(2) DF(3)

Liver " 1 car a0ttt 1 q4q . ~ 1 ang aqe
weights(g) 1.094+0,106 1.587+0.332 1.343£0,283 1,417+0,57 1.303+0,419 1.272+0.383

Data are expressed as the mean+SD. tValue significantly
different from normal, T11 p¢0.001.

Liver weight (g)
7

Lo

T T T T T T
Normal  Control Atorvastatin  DF(1) DF(2) DF(3)

Fig. 7. Liver weights in high fat diet—fed NAFLD mice.

2) {IREO| X|UFH HE}

TxgAo]2 NAFLD7F #4% Control 1& #he-AE A
g o] HHd ~Ae 9&#1,]- DFE Eo3l 129
A= 2t 7\]‘%}%‘7—‘101 HaE S B Aol BiE
e %7-'“5'] 2 fFo5HA lesion score’t F7FSHHIL

< FE IFS "x2Zol vg FAZHSE folstA Hast
gom, I F=e DFQ)OIA B @A ol WeEs

2 FABIH DF(1)E 44.74%, DF(2)= 57.15%, DF(3)<
492.85% ZrASEI, ASE 27.9%9 ZAEZS HFtHTable
7, Fig. 8).

Table 7. Histological analysis of hepatic lipid accumulation in high
fat diet—fed NAFLD mice

Normal Control

Atorvastatin DF(1) DF(2) DF(3)

Lsii)fe“ 0.933+0.115 3.667+0.306" " 2.067+0.306 1.400+1,058" 1.000+0.4"" 1.467+0.416

Data are expressed as the meaniSD. TValue significantly
different from_ normal, t p{0. 001 Value significantly different
from control, ~ p0.05, ~ p¢0.01. * p(0.001.
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T T T T T
Mamsi  Contral Atorstsin  DE(Y) orin o)

Fig. 8. Inhibition of hepatic lipid accumulation by DF in high fat
diet—fed NAFLD mice. (A) Representative hematoxylin and eosin
stained sections of livers are shown (original magnification X 100).
(B) Pathological scores of hepatic accumulation are as follows: O,
no lesion; 1, mild; 2, moderate; 3, severe; 4, very severe.

N1

H|oFEA X HPASHNAFLD)S ATANE oA 71 ek
ol why ZHAFo w9 AT Weh] Beis]
Qi eajtal Aole] NAFLD SHES 20049 11.5%°]
A 20109 23.6%2 F v A= Zl@Ed), ol nz 2 &
Fo] A4 fEE 16~25%} Hl=E Fzolt @
NAFLDE ulgh ul&o] &l Zvto|| ule} F&aH Sl
T 9t Zez ARG a1 HAE A ol AZH X
Fo] gtk Mol Euslu Hatet x7Ho| WasiH?

e dEAQ gRkgEe 2" I gk an}
7 dEA Aol wo] EEET gld, 20009 o] H]
gho] ghokS AbgEl =8-S zAb Ant et He) =R &
T g BxEAo s el 1 e Aoz vy
otH? | JiEsgol $H4E ephedrined WHAE TRAET H3
T8 9 HETaZEo] 9lal, psudoephedrined= F=3i3H
olxabgo] glom T 74x] mEot 7|EA] SRR go] 9
o 7|g 9% 2 2 I Aeree s Yo,

KES EFEE F IR &3l sckez 1xEz
st i dgolgan’? So| RuEL, HIo:=
Dy WA Z2AASE o 2 8 an 9 nAwA
o] gulel fmE el thet A% ool guman! Sol
BuEch

wul RMIEN, fREASIE gk An'?, T
olEy] mry A EWNe} K 2ZEo| TNF-a, IL-6
So] QRS AAEte] FgAZaNE Mg A7AR7}
B}

QJok Zre kel gPulvt avh k¥ FuAIE gt
o] gz Ago 710 9% U BHF, TABES 78

EA4LZ k= NAFLDY| & & 5 IS 2= 47y
o o] Al 7lA ER Mg (DF)S g5kl AP o]
NAFLD =" wheAE o]83ste] NAFLDE 7iAd mlX|=
FFE A

AF E71F9 A9, DF(1)2 59.37%, DF(2)+ 65,25%,
DF(3)2 69.67%%] AlF #Fads Bgen A 1§ =F
EAZ §o4E& RYrHP0.001), Atorvastatin®] 7%
28.12%8] AF AFaLE EFom FAZA Fo4do] AH
21HP<0.05) DFe|| Hgix= 1 a7t ¥ o= ey
o} MATY Z$¢ dizwol Hle) DF(1)& 14.71%, DF(2)&
14.67%, DF(3)2 15.03%, atorvastating 4.61%%= 1 T
A7b AastE, EATY A9 dizel Hlg] DF(1)E
4.08%, DF(2)= 3.99%, DF(3)2 3.05%, atorvastatin
2.88%= 1 RAZL 4%t Aeg yeyiow RATO Z¢
iz Hlste] DF@)AXT 517%2 1 FAZE FA8HA
o, A #A19 #AE DF o IF0] atorvastatin £
IgEY O AE7F & AR Uit AlF Agadel 43
sttt 53] MATY FEAZL SARCE fYstA 7Haste
DF7} WAARFS ZRAe] 7]ofg 4= Sloka A=

DFe AAdAt A &ILE gobRr] Hs A A&
E= total cholesterol, HDL—cholesterol, LDL—cholesterol,
triglyceride, free fatty acid, glucose, insulin® =%
ZAEFEE DF(1)& tjz=3to] H)5ked E% total cholesterol,
HDL—cholesterol, LDL—cholesterol, triglyceride, glucose,
insulin®] F%= Fo] Fasigeu SAAA Fo482 fA
. DF@2)= W=zl 4Hd EF total cholesterol,
LDL—cholesterol, triglyceride, glucose® 5% 2 54
oz Qo3 zo]S H P, HDL—cholesterol, insulin®
FE 2t vt SAFLE {oF Zolrt ¢d
. DF(3)> tizwo] Hlg] EF total cholesterol,
triglyceride®] ¥&= o] FAXNLE {54 T,
HDL—cholesterol, LDL—cholesterol, glucose? % <
FAHLE {T HolF HolA] T Atorvastatin
tjZzto] Mgl @3 total cholesterol, HDL—cholesterol,
LDL—cholesterol, triglyceride?] &%= Zto] ZAZXCR &
o3l Xjo|E B on, free fatty acid®t glucosed] % 7k
o BAROR fofat Aol Bl st

AEDeanel 2514 3 total cholesterol, triglyceride
9] 5= Zto] DF(2)¢t DF(3)ellA BAZHLE fosiA Fa:
3t Ao 2 Ueht DF(2)F DF(3)Y Fo97F AFL AHAl7
1 gEo F NAYAE HAT ¢ IS HoEr, 59
DF(3)&= MAT9] £A E3t {93t 2polE Ho| WA 74
A 714 4= & ALE Bt}

DFe] NAFLD 7Rd &3-E gotxr] s g FA<t
7 EF A 9 AR 2T, FEEhy HIE AR
At e RAE dixdte] Hls| DF(1)2 5.66%, DF(2)
X 9.83%, DF(3)2 11.02%, atorvastatine 8,33%= 1
FAZF daste A AHFEAY Hsket Xk 1Y
FAZE sk S gt ol9h YA|sHA THAIEY A
WEAHE BE FE IFAA HxFol| HISt lesion score
E #aAFen, O A== DF()ONA 44.74%, DF(2)0lA
57.15%, DF(3)ollAl 42.85%, ASOlA 27.9%= Jepych u}
24 DF= ZANIZY &3S JAIstY 7Hge] RAE 7+




A4 o] C57BL/6N Eold gt e s=E wdEAd AP AHEY 53

2A)7]12L NAFLDE 7HAstedl 932 £ 5 g 2=
B},

ESH 7+ 9% A|HEQl asparate aminotransferase (AST),
alanine aminotransferase (ALT), y—glutamyl transferase
(r-GD)o =5 XAlIth @%F AST, ALT9 y—GTY
FE 2 DFY Als® EFoA izl vl HAsHe
U AR Fo82 itk EF ALT 5=+ NAFLDO]
Ao 2+ 4 A=E 45T & Qe AxolH F7HE EF
ALT %= MRS 5 A9 119 22T ol Ko
F Aoz wuEoe 3o, DR Fo7} ol AMT 4
U AeZ 7|vhd

Jd=E2 DFe AFSF7HEE A7 8% JEddAE
sk olof wheh 7he] BAISE A2 AW FAo] i
AlA NAFLD9| 7jAde] 71od 4= e Aoz BZAET o]
of gt £& A7t BT AR Kol

2 &

A9 2o]2 (ke NAFLD 431 C57BL/6N opg-2 =
o]-&3to] fIL(DF) Y] F=d Fojof ©E AFS7HE
AAAL B A 2e] Hokel Apzz] 9 7hxze] ¥
ZAFSH] g 22 48 ASiTh

el s
i ofN o fy

—_

DF= izl vlste] SAHCZ FofsiA AES7t
Fol AAsIAL, WAAES FAZE AA Wie AL

2 Eten], 1 a7 DFE)OIN He AAsdt

2. DFE gz v|3te] BAZFSZE (23t 5 total
cholesterol®} triglyceride®] ®=7} @& Ao Z et
STk
AA .

3. DR 749 BAS 7477, A A 28e

FaAFE Aoz yehgeh

4. DFe 8% 77 S4A87F A2Hd 89 Wel g
A7)0 olAdo] gl AOE Hol HFEAHoR oF
g Aoz PzEct

ZEHOE DFe AS357IEe #2711 235 AddiAt

€ 7St oof whet 7ke] A ZRAE O] A FAo] 2
&Fo] NAFLD| 7o) 71948 4= gl Aoz e

WA 2

o] =R2 2013d: (ST ie)e AYeR =+
Agre] AL vho} 3% AU(No, 2012R1A2A2A01004508),
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