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Abstract : To study the therapeutic effect of ethanol extract of processed Polygonum multiflorum and its main component emo-
din on non-alcoholic fatty liver disease (NAFLD) in zebrafish. A few wild-type zebrafish were randomly divided into control
group , model group , processed Polygonum multiflorum extract group and emodin group. After 5 days of embryo fertilization , the
control group was giventwith AP100. The model group was given with 2 mg/mL egg yolk powder (EY powder). The extract
group was given 2 mg/mL egg yolk powder and a low dose group (1 mg/mL) ,a medium dose (1.5 mg/mL)and a high dose
group: (2-mg/mL) . The emodin group was given 2 mg/mL egg yolk powder and a low dose group (0.25 pg/mL) ,a medium
dose (0.5 pg/mL)and a high dose group (1 pg/mL). After 72h,the survival rate and BMI of zebrafish were observed. The
incidence of fatty liver was evaluated by whole oil red staining,and the pathological morphology of liver tissue was observed by
paraffin section. The content of zebrafish body fat was determined by triglyceride (TG) and total cholesterol (TC) kits. The
alcohol extract of processed Polygonum multiflorum and emodin could significantly reduce the mortality, BMI, TG content of
non-alcoholic fatty liver zebrafish and improve the liver lipid deposition in zebrafish juveniles. (P <0.05). It can be seen that

the ethanol extract of processed Polygonum multiflorum and emodin can effectively treat zebrafish nonalcoholic fatty liver dis-
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ease. And emodin may be the main active components in the treatment of NAFLD in processed Polygonum multiflorum.
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#1 SERFT2 h EHBERR MK EREEL(BM) U (v x5)
Table 1  Changes in body mass,body length,body mass index (BMI) of juvenile fish after 72 hours of feeding in each group ( X £ )

TEHE R RE SIS BRI AR
2657 5 Survivalrate Weight Length BMI
Group Dose (%) (mg™) (mm) (mg"'/mm?)
(n=140) (n=10) (n=10) (n=10)

25 4% ## Control - 100 +0. 00 6.73 £0.82 4.15£0.23 0.39 £0.02
EHHZH EY powder - 90.23 +1.65"" 8.20 +0.70* 4.36 +0.06"* 0:43 +0:03"*
5 20 B RPMP - L 1 mg/mL 95.00 +2.58 * 6.67 +0.80" * 4.26 +0.15 0.37.+0/02% *
W 22 )i RPMP - M 1.5 mg/mL 97.38 £0.41* * 5.64+0.80* * 4.14+0.09* * 0.33+£0.03% "
HilE S m7 e RPMP - H 2 mg/mL 96.00 +3.00 * * 4.54+£0.88 % * 3.96 £0.15% % 0.29 +0.04" *
K Z K Emodin - L 0.25 pg/mL 95.00 £2.58 * 6.57 £0.67 * * 4.12£0.16* * 0.39+0.01* *
K#ERMAPFE Emodin - M 0.5 pg/mL 97.38 +0.41* * 6.25+0.44" " 4.10 £0.15”" % 0:37 +0.01 * *

K #Z B Emodin — H 1 pg/mL 96.00 £3.00* * 6.56 +0.83* * 3099 £0.11* * 0.41 +0.03

TE: S AEIE, TP <0.05,"P <0.01; SEBALE, " P <0.05," " P <0.01,
Note ; Compared with the blank group,*P <0.05,™P <0.01 ;compared with the model group, * P <0.05, " *P <0.01.
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Fig. 2 The deposition of liver lipidsyin zebrafish juveniles
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Fig. 4 Changes in liver histology of juvenile fish in each group after 72 hours of feeding ( x400)
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Table 2 Changes in TG and TC of juvenile fish after 72 hours of feeding in each group (n =25, Xt )

415 Fiilks Hh =g TG S JIFL i B TC
Group Dose ('mmol/ gprot ) ('mmol/ gprot )
25 4% B Control - 0.21 + 0.06 0.22 + 0.02
N EY powder - 0.63 = 0.09%# 0.33+ 0.04%
il A EL_ RPMP - L 1 mg/mL 0.32+0.11** 0.42+ 0.10
B 2 20 R 5 RPMP - M 1.5 mg/mL 0.37+ 0.09* * 0.36 + 0.07
il 15 4 ) it RPMP - H 2 mg/mL 0.42+ 0.08* 0.31% 0.11
REFE ML it Emodin - L 0.25 pg/mL 0.27+0.12** 0.27 = 0.10
K2 2 T Emodin - M 0.5 pg/mL 0.24+ 0.07* * 0.21+0.02*
Kk Z B 74 Emodin - H 1 pg/mL 0.24+ 0.09* * 0.24 + 0.07

H A AU, "P <0.05,%P <0.01; SEALI A, " P <0.05," " P <0.01,
Note : Compared with the blank group,*P <0.05,"P <0.01 ;compared with the model group, * P <0.05,* * P <0.01.

il 5 AT AR R B DAk, RERS A AR
HLAE , Zfift 8 O BRI I L T — R 2, JF BB AR 4
AR R 0 AR D7 R, B AR g
CHAN %10 % SAMPS /)N B 43 331 45 T A0 1 1 7K 42
W 50% 1] B LA 95 % i 1 5 BRI, 45 L B
N 50% ] B SR AL R/ TG 5 TC HH Al 7

ZH 5 E AR, UESE 50% fif B 55 W4 i e R A0CR 3 0
Fo PG, SEIEELUT 50% Y SRR . A ARG
WFFER R, i S 4R O AT AR R0 e 1) ik 2
AR WAL , 3 — 1 Al BE -5 H il = e A0 I [ B A
PR IR Y L FRT A AT B SRR T
NAFLD FHiH #20 , (HJR 5C Tl B 2 J7 NAFLD



Vol. 31

RIS+ ) o L ) R T RS R B R R B i AR AR I s T R 771

1 EZ A IRARZE o 0] 1 S L B Aoy
TR AT B AR K BUA N TC & &, IR AR
AT AEAS YRR T R 26 S 4 B i o
R/ BRI , & FEDT AL BT A R 2 B AR T4
SR H R i B R IR K 2T AN RO Y
TG K-, Y /0 IFFE A W 0 A S 30 iy 0030 ok 25
TR AT NAFLD 3025 fa] 15 2 /K S0, & Bk
PEWITIRITVER , BRI 43 56T 50% fof B 25 B v Al
IR PR A P B 1 6 S R AT 5 i, R
PR R 2 R KR 12. 99 %, T
FLAh 5 Fp o3 o 22 SR 2 A% DN R B R ]
REMIRYT NAFLD 1) 2GR o), A R R W, o
TS PR R =R VE R, R IR
B E O R A AR T R RN R
TERK AR, HREAR MR R B R AE TG & it i FEAIK
S B S ISR, X K R AR — 2B I 2K
IE A A5 B S IR 25 Rk B, T KRR il e 5
BEPE W IR YT RO T4, WD R S5 3R E R
B R A4 L B 105 2 Bt L g g o /b Ho b
TR R AR TFEAL TC MfEH , R 45 HPLG
Pe i E SRR T RE R R 0. 16
g/ mg, BIAIG v o 700 ek o e 2 e 4t e vh 7 R
R 73 0.16 0. 24 0. 32 wg/mlL A B 5255
RN 0.25 peg/mL LUF ¥ B 1) KRR WA 10T
YEFIE, i 23697 NAFLD J2& Z2 Ml 75 Uik
YRR, (A K R AE HRYT NAELD by i 7 & 2 £
. AR ZHE AN PRZ 40 R B o 2 B — 2 )
JFREPE, HLIA R o] B 2 32 2 R T 2 7 AR 40 J2 R
KM H R R K R 5 R, (H R R
Y1k B EAE I 4 mig/mL i, ki Z 1k EEA 0. 64
g/ mL, SRR % A il i, PRI R B R AR i 2 T
FHRRMUE AR SR, &0, fH MR ER
X NAFLD BIGREFIEITIER , S 2 Y730
DAR B 24, Hoth e o3 U R4 ) = 38, BT
et D ELARTF 5T

S 0k

1 Yang RX,Fan JG. Prevalence of nonalcoholic fatty liver dis-
ease[ J]. J Clin Intern Med ( IIfi & N BF 24 &) , 2006, 29
(25):1-2.

2 Zhao JL. Current status of nonalcoholic fatty liver drug treat-
ment[ J]. Chin Community Doctors ( H [E 41 X EE i ) ,2013,
15(9) :10-11.

3 Sun RF,Zhao RH, Ruan ZG, et al. Advances in application

10

11

13

15

16

research of polygonum multiflorum[ J ]. J] Hennan Univ Tech-
nol (VA g B K2f2a4) ,2016,34:316-320.

Sapp V,Gaffney L, Eauclaire SF, et al. Fructose leads to he-
patic steatosis in zebrafish that is reversed by mechanistic
target of rapamycin ( mTOR ) inhibition [ J ]. Hepatology,
2015,60:1581-1592.

Dai YL, Wu HN. Effect of dietary nutrients on-the-develop-
ment of nonalcoholic fatty liver disease[ JJi Chin‘health Care
(P E RS ) ,2016,2:131-131.

Giovanni T. Should nonalcoholic fatty liver disease be regar-
ded as a hepatic illness only? [J]. World J Gastroenterol,
2007,35:4669-4672.

Xiao YY,He YX,Li L. Anti-fattyliver effect of a kind of li-
pase[ J]. Nat Prod Res. Dev(FKIRF=WIHT5E 5 %) ,2010,
22.781-785.

Du ZY. Causes of fattyliver in farmed fish: A review and new
perspectives[ J |. J'Fisheries Chin,2014 ,38 ;1628-1638.

Li SH: Pharmacological analysis and clinical application of
polygonum multiflorum[ J]. Chin Community Doctors ( H [E
FEIXEENI),2017,33(7) :21.

Chan YC, Cheng FC, Wang MF. Beneficial effects of different
Polygonum multiflorum Thunb. extracts on memory and hip-
pocampus morphology [ J]. J Nutr Sci Vitaminol,2002,48 .
491-497.

Zhang D ,Huang T,Chen JH,et al. Effect of polygonum mul-
tiflorum Thunb on the formation of fatty liver and blood lipid
in rabbit[ J]. Guizhou J Anim Husbandry & Veteri Med ( %
M E B2 ) ,2009,33(6) :1-2.

Wang YF,Lin P,Lu JM,et al. Effect of radix polygoni multi-
flori and TSG on short-chain fatty acids in intestinal tract of
NAFLD rats[ J]. Modern Chin Med( #1E#/tH25) ,2017,
9.:54-61.

Wang SJ, Yang CF, Wang HS. Effects of active constituents of
polygonum multiflorum on superoxide dismutase, nitric oxide
and adenosine triphosphatase in serum of mice with nonalco-
holic fatty liver[ J].J Guiyang Coll Tradi Chin Med( 5% BH 71
EE2zBicedk) ,2014,36(1) :19-21.

Sun XQ. Research on the effects of lipid-regulating and
mechanism of emodin treating non-alcohol fatty liver disease
[ D]. Nanjing: Nanjing University of Chinese Medicine ( F§ &%
HEEZyRe:) 2011

Yang HL,Ge ZZ,Sun ZX. New progress in pharmacology re-
search of polygonum multiflorum[ J]. J Chin Med Materls( H
k1) ,2013,36:1713-1717.

Song J,Ma Z],Wang JB, et al. Effect of polygonum multiflo-
rum and its main components on normal human 102 hepato-
cyte injury [ J]. J Beijing Univ Chin Med (Jb 5{HPEEZY) ,
2016,7 :694-697.



