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ABSTRACT: Objective To observe the effects of modified Erchen Decocion on the levels of blood lipid, liver fat and
serum leptin in rats with non-alcoholic fatty liver disease. Methods 80 SD rats were randomly divided into normal control
group, model group, simvastatin group (1.8 mg/kg) and modified Erchen Decoction group (4.5 g/kg), with 20 rats in each
group. The normal group were fed with ordinary diet, the other groups were fed with high—fat diet. Gavage was started at the
9" week and lasted for 4 weeks. The weight, liver weight, HE staining, liver function (AST), blood lipids (blood TG, HDL-C,
LDL-C), liver lipids(liver TG), serum leptin level were detected. Results At the end of 10 and 12 weeks, pathological results
showed that the liver of high—fat diet rats with a typical hepatic steatosis. Biochemical and ELISA results showed, the liver
function, blood lipids, liver lipids and serum leptin level in the model group were significantly increased. Compared with
model group, the degree of lipid deposition and liver steatosis in modified Erchen Decoction group had obviously improved,
and the level of serum leptin was significantly reduced(P<0.05). Conclusion Modified Erchen Decoction could ruduce serum
leptin level, lower blood lipids and liver lipids levels. This indicated that modified Erchen Decoction could treat non-—
alcoholic fatty liver and the mechanism may be related to leptin reducing.

KEY WORDS: modified Erchen Decoction; non-alcoholic fatty liver; leptin

YR EEA: 2020-08-30
* BEEWHE: ERARPIEEH (81860812) ; 2 fa 4 M EAIF 55 H (2013F2093 ) 5 5 Fa 48 N FH B Al A 58 - h R T
LI[2017FF116(-021)]
E— BB FoK(1995-), & FE B AL WSS 5 1] - P0G 1 25 45 Bl 94 B ARG JERRAIF 5T
ABGEEH . WE, E-mail : yaozhmail@126.com



2020 4

m BB AR

43 %

AEVEAS E JE Wi EFR (non—alcoholic fatty live,

NAFLD ) J& 4> Bk e 35 3bi 1) JHFIE 05 , S8 ik 17 42,
T H Uik 29.29%2 NAFLD H3# 5) [a] i 75
T 5 5 Z 3T (insulin resistance, IR ) XA 4E S 4E
AR R BE L 38 0T JF 9 RO 000 A0 1 XU 1, 98 3R
(leptin, LEP) X988 25, J& A& OB L A 2 fith 1) —
P oI PR (1, 3225 R g B A0 B A5 1, R R I, 397
B 5 R, AR B AR TS, PR A S
JR B A R 2R 5 R KR B TR T R ), 2351
RABFACBT, D5 i BRI 2L, i s g R
3 3 0BG P A N TR A A SR R
JUCRAE RFIE | Bk B 15 JFe v B 2 0A 0l 8
45 )& NAFLD 1y E 29 I, 98 SRR L B Ak R
JLFIF M HEALRES ., ek R 7 A A BRI
B Eoin =, FEEINRCEFEE, RIGIRIAIT
NAFLD [H FH 70, B A I 5T 22 A ik — K
DAl JE T NAFLD K BUIG At st g 10 i
ARO21 S AR S 06 38 2o A2 i = V05 2 g 5 PP 3 K U
R WS 41 % NAFLD Jg 5t 4355 & ifi 85 98 2%
A5, S HINR — FRII6 T NAFLD B A %0/ HIHE
R HE— 25 B AR PR R R IR B 2 S
1 #MREFE®
1.1 $%3%3h4 SPF %% 8 A HEME SD Kl s0 H
(DU A AR R A A A7 BRZA R, A2 P2 HIE 5 : SCXK
(J11)2014-23, HAKUES :0018160), {4 )% & 180~
220 g. ShYIAFE T = B 245 K% SPF Hahi s, =
PIPRRF 2, 12 h BEET VR B 35 1, SE R il sh
A IR E R,
1.2 a5 A IR R 15 ¢, FE
15, k%9, HES o, =L 6 g, A4 WH=
MM EA RIS b o AT (W 254 1 =
K il 25 B AT BR S w1, it : 1401001 ) 50.9% NaCl %
W ORI AR A BRAF, #5:1601080726) 5 K
% 3 ELISA iR & (6 R&D A H], it
CSB-E07433r) ; 4% B 4% 54 i (AST) . H il = (TG )
e % 8 i B 1 - 1B [ B (HDL-C) X% B R 25 (1 -
[é] i ( LDL—CO) A6 I 3250 & 400 B 2 TG AR R A R
AN (543 3k 121595301 .01757261 .01772862
197344-01) ; JHE 70 = e Ao 0 3 55) 6 (R ot i
Y TARBETE T, 15 : AUZ5073)

2

1.3 E2&ME FREAIEASPTL Cobas 311
([ % [C ) ; Spectra Max 340PC PFRAY (36 [ 4 T1Y
#r AT ) AR2140 HLF- 437 RSP ( BV ZEHT A | ) 5
1E B W iHEE ECLIPSE E200( H A Nikon A ] ).
1.4 SEE7rk
141 Zypdlg  hAREITIAS S (P 2 BN
Jr ) (LR A H AR A, 2006 4ERR ), 7257k
GifE A =Lk, TR, 508, 4 CORFR R
17 HEB BT 37 CARWIMAA 30 min J5 . KEHZ
FR A N I PR A5 50 o, 4033071k S 5 (L i gh i
2y (b E R 2 ik, 2012) IS R BUARF AR
i R R R R IrR A 2ie, EERER
4.5 g/kg,

FARABTT DRI B 5 5 A T 0.9% NaCl 1, 43
$ 4 CUKFRVR TRAORAT . FH 25700 R BRI R 552057
i AR L Al 1.8 me/ke.
142 W HA B TR —AEFEAE KR
SE T b iE R SR 1 BN 4 4, 58
S R AE A BRI SE AR T T AL ek BRI AL,
20 20 W I A4 T EHE e SR A2 45 7 = B
Tk (88 %03 38 Tl L, 10% 5 I , 2% I E /L ) . WS
559 FIJTIRHES , IEH 4URIR T LSRR 0.9%
NaCl # & ; FARMTT 2407 DAE AR 7T (1.8 mg/kg)
B INE R m A Tk 7 (4.5 gk HER BEH
1R FFEE 5 12 JRIR . R K U 2 B a6
BE R IS B R i A T URER , BURA B A e R R AR T
AU &
1.4.3 v 464 BT IEH b = Be AR 4350 T 10,
12 JEAR WK R A T bR o R FH A= Ak 43 A ASCRS: DU 1
% AST.TG.HDL-C.LDL-C 7K ; Ifi % 5% 2 %
ELISA ¥ K00 5 FFIE TG SR GPO-PAP ¥, ™ % IR
A AU A5 AT o
144 HE 2€ S REFIERHHEFTTZ S mm 4k
HORA [ 5B A7 R /N2 10 mm x 10 mm x 3 mm ATFZH 4T 1
e, 4% v H AR 8, A I, VIR 4 pm (20
SV AT HE Yefa, 1F BO62F Wil R .
1.5 %itso# i SPSS 22.0 # kit fr 4t
SR PR RE DU B e bR 25 (X4 ) FoR |, 4l A) L3
K LR 205 2247 B, 7 25 57 F F LSD K 56, O 22
ANF5HFF Dunnett T3 #5255 . LA P<0.05 Fm 2257 HA



%54

b DRAE R R 0T AT A N 0 A K R R AR R R

Gl X
2 H#R

2.1 KA—EAME JFIRSLER M ET 3 JE441 K
BCRAS R, B IR IR IR IR 3 4R RUTESE 4 FIFIR
VBRI BRI 2 10 IR, AR RE A
PR R IR T 30 B B BRI, SR 2 4y
MWk BRI A RS A R, AT AR 25
THEE T IH T RE

22 K AMIEEC RO LSO JHE Y 32 40 7R
JE R B (% ) = B 5 ()R 6 (g) x
100%. Z5F R, HIEH 4L HH, 10,12 Ji R BRI 4
JHFEHH 25 5 (P<0.05) o 10 JEAR SR g,
AT T ZH B LA (P<0.05 ) , IR — BRI 2H A A
AR TG FE L 12 IR SR s,

FARMITA . vk BRI B AR W R (P<
0.05), L3 1.

x1 HSEXBIFEHIER(T£s5,0=10)

4151 FlE/(gokg?) 10 JEHE/% 12 JiH 1%
EE - 2.53x0.20 2.36+0.33
AT 2 - 2.98+0.48%  3.35+0.624

FARABTT 4 0.0018 2.68+1.27°  3.17+0.51"
Jnvk —WRim A 4.5 2.81+0.36 3.16£0.58"

o HIEW A FLED, AP<0.05; SHEAIZH H#,"P<0.05
2.3 KRAMRESAUL IEH AR RIFIEARRE N,
JR AR5 (R4, (0P R LT 5 A A 2] R BRI AR B 1
ZHIEA A0, UMb R, ZR AT S AR BEAR 5 S AR AT 4
TR — R 2 AR TR L 34 G

7 .i_‘.' ,z‘ 'ﬁ e

C

o AIER A BRI ; CoE AT 4L DMk — Bz 4 o
1 KERBFAESN R

24 KRAMALHBI T IE5LH 0B LE A 0,
IS BEARIZH 10 R PR HESN AL, it 2/3 1
JHF 400 it 25 v s B0 150 0 B % 25 90 5 12 81 R B 2K i 4

*E S

A, L9 4 BB AL AR T 2 10 JAAR TR
HEZIZEAL , 7050 AT UL R AR 2 30 5 12 A AR (B i T

2SR Z AT o Ik ZBRIAA 10 AR BT R AR R

T AEH A s BARIA 5 CAE AR T4 5 DR —FRiz 4 .
2 KRFFAL HE £ E(x400)



2020 4 mE PR R 843

BiL, RN 2 1/3 LT nT DL B B iR 7S 1 1EH 4 R, AL ALK B TG TG \LDL-C i 2%
12 JAIRBE IR A B 2 aik b . S BaF  Jhi  HDL-C B R (P<0.05) s 5 BIRI 4] th 4, o
L3 AR R 2 AT BT At AT 2R B TG &3 B (P<0.05) , bk — ki
25 KABLMAABAFEN 10 ARERER, 5 2 LDL-C 1 ZEFEAL(P<0.05), W3k 2.

F2 10 AREAXRENIEREL(F£5,0=10)

| Fli/ (g kg?)  AST/(U-L™) Ifi. TG/(mmol-L™") FF TG/(mg-g") HDL-C/(mmol+L") LDL-C/(mmol-L™")

w4 - 154.29+40.64  0.35+0.07 2.33+0.49 1.160.24 0.33+0.29

sk - 163.13+38.68  0.46+0.094 6.3122.044 0.99£0.364 1.000.264
AT 4 0.0018 153.38+11.08  0.39+0.05° 4.89+1.90 0.77+0.12 0.77+0.26
itk — MRz 45 161.63+25.49  0.44+0.05 4.90+1.24 0.73+0.09 0.68+0.24°

TE - SIER AL UL, AP<0.05; SRR UL, "P<0.05

12 ARG R SR, SIERHE, A KR W MR 4L TG T TG &3 F& A%, i HDL-C ¥ 7+
AST . Il TG JIF TG .LDL-C %2 7} & ,HDL-C ‘& &% 5 (P<0.05), 1.3 3.
R (P<0.05); SRR 45, 22 AR AT 4110 TG K

£3 RARSARRENEHREN(x+5,0=10)

215 FHE/(g kg?)  AST/(U-L™") Il TG/(mmol-L™") AT TG/(mg+g") HDL-C/(mmol-L™") LDL-C/(mmol-L™")

IEH A - 157.83£30.27  0.370.02 2.48+0.39 0.78+0.13 0.28+0.19

BRI - 217.71£38.76%  0.56£0.154 6.13£1.914 0.73£0.114 1.09+0.274
AT 20 0.0018 206.50+20.07  0.46x0.07° 5.59+1.15 0.83+0.06" 0.88+0.39
Ik — M4l 45 205.63£29.49  0.4620.08" 3.72+1.19° 0.84£0.12° 0.80+0.21

W SIEE A R, AP<0.05 ; SHRIZH [T, "P<0.05,

26 XKRLFREZEAEL SIEWHILE, KA TG .LDL-C . K JIF TG &2 1EHE(P<0.05), L5 5,

22 A I 0] 4 DL 35 8 38 /KP4 B 2 T (P<0.05 ) 5 £5 SAXRMEEEEEE5M TG LDL-C.
ESREHUZH PR, S AR T T2 RN BR R 20 i i 8 R BE TG HHE 2 1 4047

T34 5 ERRAR (P<0.05), Hirh it yT 40 F [ i
% B E R K.

x4 FBHKRMF LEP L& (x+5,n=10)

Ifi. TG LDL-C JF TG
M5 ZE  Pearson MIFEHRE(r) 048 052 0.58

i it 0EE 12k 3 Wi

- /(gokg™) /(ng*mL") /(ng*mL™") 'T‘Eﬁy‘j,NAFLD ﬁ%i@@”\ﬁﬁﬁ?, %@95
J__Eﬁéﬂ _ 2.07+0.43 1.57+0.39 %/l yﬁ'fﬁﬁﬁ? \Hﬁ \I%E%,ﬁ*ﬂig%%zﬁﬁﬂ%m]o
— C ien0s3h assonon PRI EE WA . BEWIAT K

R I B AN AT 43 SN T M i B
WESE B, B R TY NAFLD B A8 8 A 9%
s, 2 AR 7 MR B CEE RS CH R

L 5IEW AL, AP<0.05; S H#E, "P<0.05 . G BRI BRSBTS ESE . — Wi 25 2 5 ]
2.7 BAXKKhFREL R TG LDL-C AT TG #9548 DA SCSGE R T G o107 Ik — Baeiz Hh iy ik
Kk gAr AR AR R R R E S0 2 = LR a2 A, B A b i b i 9 I

4

FEARABTT2H 0.0018 2.21+0.36" 1.69+0.58"

ik —BRim A 4.5 2.710.40" 1.80+0.66"




%55 Rl VIS < TR AR X0 A A 1 R M AT R BRI T 8 R A S

TH b LIRS R B A TR, kv B 3 AR E Y
=M FEEAR I =R A PR P
(SRS 104N 7 = S 18 31 K= <2 S T Q1
IO I P TR0 B B oG ke i A3 3 S A Y s, A
MRz 3eat_Eom =t , o IR AR 2 1)

R R — e AR £ . R
1k Z2 PR 5T 25 3 SR A LR D5 A2 P 21775 | R JHF e 4
Hio ARSEGEER TR Nk ZBR A K BURFIER 53 17T
UG L%, IFFR 2L 17 TG .HDL-C . LDL-C J fif
TG ¥ FFEAK . AT PR 20 K B T i 177
1,10 JAORAEALA AST A T, (BIEGE22% 5,
12 JEOR AST 3 T 5 bk —FRiz i 5 5 AST W] &
IR TFAEHY LA, 150 PR ik — B fig— e B B A0t R U
hE. LaREE R ek —BRiz nT L o fepe a8
HRARYT NAFLD,

JF e —F i OB 5K 448 19 - I R L
Ui I3 240 B R Tk, R A K 1 e 5 M U7 TR T S 4
AR 1R 05 2 2 1 B0 A TE R ML 98 R AT DA
i 105 %) 43 ik ARG, 7E DR 7 0K 58 R i T 1 B
FEAE RN, G RWFSEUE S, NAFLD £ 35 1 7 98 % /K
PR S IR BIEAC . 5 R AT 48 Ar 2 B A
O B MR T 2 KT 5 I = R AR A N B
L, I SRl i T 1) B 7 1 A 98 0 A A vh
AR EAE RS2, AR, 10,12 JER K BT
9 2K V-8 L R U AR TR 2 i 3 R 2R s A o e 44
JOTTT 326 47 T e, 2% ALY R 2R KT 7R B D T R R
FEORWT T, 5 I IE R 9 722 ) 7™ B R A O
A3 T & B, I35 98 3 KT 5 AR AR &
SEAESC, PR AL BRI ZE AL R R (AR
TR — A H SRR, R MR8 97 5 I35 98 %k
SRR R, UA B AT AR R IR BRI IR YT
NAFLD (4 R E R 2 —

g5 Lk, AT AR AR T iy invk —BRiz ol A
RLREARIMAR SRR , G4 HF D fg , W] nl 38 2o AR i i
98 Z KO BB LA AR 1R, YT NAFLD #2 iR 97 1E
BB 7RO e Gk P 2 G VE I s i %
IR IR gE AT 2 G LA R AR AR SC R B a0
JAK/STAT3 AMPK/ACC2 %5553 i & (1 sEA TR
IS A AL 2E Tk, 25 LR IR YT
NAFLD [ 4E FHHLE] o

SEH:

[1] ZHOU J, ZHOU F, WANG W, et al. Epidemiological
Features of NAFLD From 1999 to 2018 in China [J] .
Hepatology,2020,71(5):1851-1864.

[2] MASARONE M, FEDERICO A, ABENAVOLI L, et al.
Non alcoholic fatty liver: epidemiology and natural histo—
ry[J]. Rev Recent Clin Trials,2014,9(3):126-133.

[3] LONARDO A,NASCIMBENI F,MANTOVANI A,et al.
Hypertension, diabetes, atherosclerosis and NASH:Cause
or consequence?[J] . J Hepatol ,2018,68(2):335-352.

[4] ESTES C,ANSTEE Q M,ARIAS -LOSTE M T, et al.
Modeling NAFLD disease burden in China, France, Ger—
many, Italy, Japan, Spain, United ~ Kingdom,and  United
States for the period 2016-2030 [J]. J Hepatol,2018,69
(4):896-904.

[S] POLYZOS S A, KOUNTOURAS J, MANTZOROS C S.
Leptin in nonalcoholic fatty liver disease:a narrative re—
view[J]. Metabolism, 2015,64(1):60-78.

[6] Moon H S, Dalamaga M, Kim S Y, et al. Leptins role in
lipodystrophic and nonlipodystrophic insulin-resistant and
diabetic individuals [J]. Endocr Rev,2013,34 (3):377-
412.

[7] MANTZOROS C S, MAGKOS F, BRINKOETTER M, et
al. Leptin in human physiology and pathophysiology [J].
Am ] Physiol Endocrinol Metab,2011,301 (4):E567 -
E584.

(8] FR LA, TKUIF. IIRBIE IR ARTIRT ViR i B 5 i J&
U] 3T 7P R 2R 224417, 2018,20(11) : 157-160.

(91 ¥ F1 , HotE. R IR AT T i i MLAE A A e s s
PERPIG 42 B [J]. IRk (HARRIRIRD) BB,
2010,7(4):13-14.

[10] TRAHR. H P BE 45 A if 7 AR P AR 07 P T 8 . 285
Ik 48 Bl RIEET]. Frrh e, 2015,47(12):63-65.

[11] BRfIZe. —BRZINRIG YT &5 I MLAE 90 41[J]. #ivLrh I 4
#,2008,43(11):678.

[12] BkBC, EAET, PR, 55, IR ZBR 7 0 AR 6 1 A  F
KB UCP2 2w 3 S W% (J]. W2 EEEZ,
2017,28(11):2589-2591.

[13] AU, A0, e, BT R0 SR A I RS MR
JUE AT 6 R BRI, R P BRES S PR 2%, 2020, 30

(1):90-92.

[14] BRI T, Z 55 e, Wbk, 45 DR EE BRI DR PR
Wi EAITIT]. = PR 252435, 2015, 36(6) : 21-23.

(F#% 27 )

5



%55 EREE SN

UK R e il 48 P () 187 B G 7 A BRI PRZBOR 1) 2R G2 0

[D]. TFRd : AR BE 25K %, 2014,

[21] W93 5k G XeF 38 386 995 & FA R DL AIE 80 A I PR 1 TR 52 [D]. B
M TR R A4 B, 2015,

[22] MR TR IEIRTE M A PG 20 3A 7T Ah et i Mk 26 AL
AT R BRIE S )] S R A AR SR, 2015,29(2):
105-107.

[23] ATETF, B0l , MG | SR R ARG T BT AR
7R A PEIBERR R IR R (], i P2,2017,49(8):
55-57.

[24] 5, SREGA SEHH R I OMBRER & MU B0y 7 /N L &
JIRE T L 245 48 I ROWL 2 [J]. B 74 Hh B2, 2017,38(5) :640-
642.

[25] XGE, B4, 22 B H0 R JEGE YT /N LT 1) TG g
MG RWLEEL)]. =rE T EE 253k, 2019,40(2) : 36-38.

[26] REEFE AT, B0, S L 04 FHLRI OIS ik ()], 25
2£8F58,2017,36(2):99-103.

[27] ZEHE, F 23, BUIRAR , 45 7R W R IR % 0 0 TR e 32 i
T ET I e, E 4R BE 4 ,2017,20(32) :4081 -
4085.

[28] BB, 4 30, TR &, S v B 2 YA Y R AL el R e A
H 28 85 15 5% s ——31 A7 AL Bt - BRI — R P )/
OL]. 1BEZ¢5:1-4 (2020-09-28).http: //kns.cnki.net/
kems/detail/11.2166.R.20200927.0943.002.html.

(201 XUBBEH, (R, 1R 55 5, % 5 T R0 45 25 Blf O iR 4R R0k

JEARIR T AR FIALI (0], o o R 2 fE B A AR

[30] 2= & &)y, XUHGHT , B SCZ 38 JE AR B I PR B2 FHRE R[], vh
M24,2010,32(3):470-473.

[31] ZAPE IR M. sk, I A s AR AR AR
#,2007:4-5.

[32] GHBE s HR TR DT | 55 RS Ak 2 B 53 10 24 B 1
FEHEREL)). TPHE24,2019,50(10) :2498-2504.

[33] BRUNGG, #hig . JEAMES RS BB 2 B 5
[J]. H25k4,2013,36(5):838-843.

[34] LEE K Y,KIM S H,SUNG S H,et allnhibitory con—
stituents of lipopolysaccharide—induced nitric oxide pro—
duction in BV2 microglia isolated from Amomum tsao—ko
[J]. Planta Med,2008,74 (8):867-869.

[35] XA EL, 52 &, ok dk 4, 55 R 1Y 25 B HTRIF 5% a0 R ).
R BT 24 S R Ak AR, 2015, 34(12) : 898-902.

[36] AT R, F AL, (35, % BB M 1k 2 o 5 2 B
FAWFIEIERELT). A2 ,2016,38(1): 141-147.

[37] 22 AT M AL B A i 2 BRI 5 30E J D). WD 5 fek
HE,2015,31(15):2153-2156.

[38] ZEA Ty, W, 25 e, A5 AR AR 35 97 i 28 5 IR s 2
il 52 4 28 2 JI[J]. VLI R 2,2020,52(6):59-61.

[39] THih, Jeig 4, £, .08 K R AGR ST 8 BRI
B (AR 23)]. T BE 4% ,2020,61(17):1481-1484.
[40] [ 58 r s 25 4 3Ry [ 58 b B8 2 R O T R A (Gl AR 28
45 B s (55 —4L)) A9 38 HI[EB/OL]. (2018-04-13).
http://kjs.satem.gov.cn/zhengcewenjian/2018 04  —16/

2020,27(5):84-89. 7107.html.
(E#F5W)
[15] g, 5KA, 285, B AL a7 JE RS PR AR 105 % (15):48-49.

WFFEHEREL)]. N5 T PEZ,2016,35(1):164-165.

[16] LI S, XU Y, GUO W, et al. The impacts of herbal
medicines and natural products on regulating the hepatic
lipid metabolism[J]. Front Pharmacol,2020,11:351.

[17] ZEF, D37 D307 #uzis HIE Ry AR R AR
Wi PRI 2 50 T]. T EEBFIY,2018,31(1):48-50.

[18] Z=F Ml , TFA4F. = L BRI 25 B/ FH A AT 5 U R [T]. 80
R BEZRi,2017,33(9):216-218.

[19] BHIE, 2N BEEE . = LB H X4 R g0
5 2 AR LG M5 (1], MAREE 258 N, 2017, 15

[20] PAN W W,MYERS M G J R. Leptin and the mainte—
nance of elevated body weight [J]. Nat Rev Neurosci,
2018,19(2):95-105.

[21] DARDENO T A, CHOU S H, MOON H S, et al. Leptin
in human physiology and therapeutics[J]. Front Neuroen—
docrinol, 2010,31(3):377-393.

[22] ROTUNDO L,PERSAUD A,FEURDEAN M,et al. The
Association of leptin with severity of non—alcoholic fatty
liver disease: A population —based study [J]. Clin Mol
Hepatol ,2018,24(4):392-401.

27



