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6 B O TORTOR R A S A ( Crenopharyngodon idellus ) FFIEE 2 B DL KR UR IR R AE T f i i
LR (SR FEE B BC A DR B A (6 BRAL) PO FREREAS I, i id H&E Je (@ GiAL O Je (i I i 1
G0 X A L PR AT B R R T B D0 TP 200 M P s S ol A L6 ) ISP G 0055 7 A AT 5
A BRAE AR AR , 0T S R TR A AR S I N 2R DL o 25 2R A B - 5 0] IR 2L # A L 1 4 At
AW AR AR, GO AT 25 e LR/ 5 1 2 £ M3 PP Hl =8 (TG) LB B E A (TC) IR
FENGHE A EE(LDL-C) A5 AL 2l (ALT) 45 5L NG (AST) & 235 TH (P <0..05) 5 i 20 % £ JTF ik
H TG \TC Flid AL & (H, 0, ) & & R, (Hid S AL 2 ( CAT) FIAR b H Ik (GSH) B2 FEAR (P <0.01) 53k
6 2 A T TR 45 FRAH SR JE TN (ace 711 fas ) (¥) mRNA KRR 38 = TXTIRZE (P <0.01) o BFFERM, K
SRR £ i R0 A TR 2 R A AR AR T, FERT RE S5 R AR Ak & B ( DINL) 3 40 A 10 8009 i S SR AR 45 4
WEREEAT 5 o WIFTEAE ARE S G P 2 5 77 VR T 75 #00 2H AP D A 1 B A3 — o A B AR B0

KA Bt AT AT AORAR IRITR G REE

hESES: S 963 XHEIRERG: A

B4 ( Ctenopharyngodon idellus ) &3¢ [E 55 %2
RIRK IR R 2 — 2018 AF4x[E ™ 5y 535 1
t, 2y A E K E BRI 9% o 7E 20 4D 70 4
RWI ) AR T TRER N GBI & AL H
JFA 7 B B B A% R B — f] R} i 52 ( Vicia faba)
90 ~ 120 d J , FC L PR 8 384 0 | PR J5i 5% 5 A 1 %
JaFE . A0 JUL PR Jo s A Y £ R i b R £
s A Mg P DR TR R s
%, HATC e 24, 384 ™ i A 7R pg WA
JuE. WEPIBEA A T8 18l B A & T,
1117 ELYE PR 58 1) 1T 377 Ak i i 3K T L ) A
PLE, B E T IR AR -

SR G PR B, 7 % i AR v, A B AR K
et T HLHC I 52 31 45 A SL I s, R 3N
FIFIVEE 48 AL il 7 AR R 2h il S2 41, 7 st iy

s HER: 2019-03-03 f&E HEA: 2019-05-08
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FERE SIRIBURRE J7 , B 7™ 7 (0 230 2 AR LA 14
BT SN I, R AR ARG T BT 1) 2 L
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RS

N TR A g | TR R R I
, DA GO B R R R 120 d e, R4
B i SR O PR e ) R £ I TR 9 3
G A )AL 8 AT AR i, EAT IIF IR Y H&E e
O TEL O Je 1 I 20 i 125 55 R B WL, [ el 30
E MILFBORIE HEE o -5 36 i A AH OG 11 A B3 A= fE i
B, H A Real-time PCR $AE M3 N ace
i fas HIREAEAL , LU A G PA) g 140 % 181 422
SRk AR o

O Y RS VIR

1.1 R3esat

a0 B A 1) 5% BH AE BR VLK 7 Wi 9T By 9% 5 ik
AT, FRAE A% 4.5 mx4. 5 mx 1.1 m
(147K U b, RN A 35 AR — S50 L1 S5 i BRE 1) 5
180 F&[ (816.44 £57.96) g, /3 BN RRZH (42
e Bl A iRL) ARG (e ), A
WE3AELE, BAEE N 30 B, FR A
2018 4E 6 H Al E 2018 4E 10 A Hh /) (120 d),
7 5LHLER ()5 55 RIS 1 % 50 B 287 o/kg
23,1 g/kg, 1% 30 oAk (4 0L 2K 1 -5 RELBR s
Jh 360 g/kg F1 6.2 g/kg, $MH AR AY
3% ~5% V15, BER AL 2 R (9:00 F118:00)
I AR KRy 25 ~30 C,pH 2 6.5 ~7.5, %
AR T 5.0 mg/L, FRFHIRIRLS G , g 41 5
i RIS R 2 B A AR T i 40 5 R (1 798 £129) g FlI
(2225 £100) g,
1.2 B

AEEW 3 B, 2T HFBIKEEG, S
mL TG B G D2 i K BT, SR 46 114 i Y T
10 mL B E.LE T4 COkFEh S 3 h 5, 18
3 500 r/min B5.0> 10 min, B _F 2 137 B T4 #L A
FEFEAR I E o ke fa, By 1 g FARZHEY,
WARGE, T — 80 CykKA - 17 H T3 K KA K
W VIENEEE/NT 0.5 em W F IR 2 E T 4%
Z PR 10% H i, 70 5 T H&E 4L (A F0
MMLL O Yot BURFEE/NF 0.2 em [ IFAEL14Y
FETF 2. 5% [ VAT T T B S L BT LR ; B
25 g BIRFIFALEY AR E R, T - 80 C A7, T
T A PR A A He A B Az
1.3 H&E FEiHI 0 $E

JEREZH L7 4% 22 38 F i o 152 24 b )i,
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AR 375 B AR W A0 3, ) &5 40 S 2H 2300 15
AT, U R KA G R A TR ARG Y
10 min, ZEMR /K 3, FH 0. 1% $h1R L e 4y 44, 2
A 1% LG 2 min, LR W20 10, 4
95% LS TR L EERL K, — B 2R E B,
SR IG 68T WSS IR AL 2L s B 27 R AE o

JFRELH L VK ZR ) B Je ,60% SN s UE 30 s, 7l
£L 0 5l 6 mL fnZEMEK 4 mLIRS)FIR YY) v
10 min, 60 % SFNEEEEZRYG, ARG 2
min , /K 5 A0 MR A, de e T H Tl B IR Ao
G WS AT 4 it B 2L IR
1.4 ESTEIR

JHMELHARATE 2. 5% [ P [ E 24 h J5 o H
0.1 mol/L R EL S ob i ( pH=7.4 ) #hik 4 h,
TE 1% BREREE IR 3 rp € AR5 FH 0. 1 mol/ T SR
RGP, 2 AR ER 22 B0k 50% \70%
80% 90% 1 100% £ [l 100% £ T B #E 47 1t
Ko BOI R QRS AL 0, SR 5 TR I IR
Jefn,, WESE AT, FF8 H] S-3400N 2 5t
H, S R A 40 o G, UL T 4 1 e el
A
1.5 S£EANIRRNE

e 1.2 W IRy [ —EE A2 1Y 3 ki ke
iR a1 MR B AR ) AR S T A 1)
UL AT 0 LT i =R (wiglyceride, TG) |
JELJH [ P (total cholesterol , TC) \ E & E B HE N
HE [ % ( high-density lipoprotein cholesterol, HDL-
C) K% E Ig % A H [# 5 (low-density lipoprotein
LDL-C ). i 4 fk % ( hydrogen
peroxide, H,0,) i1 %L & fif# ( catalase, CAT) &
Bt H Bk ( glutathione, GSH ), W — [
(malonaldehyde, MDA) . & N # & 1§ ( alanine
aminotransferase, ALT) [% 7§ E f1 & B %% & fif
(aspartate aminotransferase, AST) [ 1& ¥4, JTAE
FH =R (TG) | & IH [ i (TC) | i A 1k &
(H,0,) % AL 20 (CAT) 45 bEH K (GSH) 1
PN (MDA) I 7 SR T 1 5t 2 i A ) R
SE TR R 5 PRI L 355 v 10 4 2 -0 -l R 5L
AW ( glucose-6-phosphate dehydrogenase, G6PD)
T PRSI el G 50 R 3 ERHECA RS 7 1% 351
1.6 Real-time PCR #il|E E mRNA Rix{E5R

Fi B RNA 2 BUR & (TaKaRa, HA){5H]

cholesterol ,
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FHRBUITIE S RNA, 28 0Dy 05 20 701 RNA
WRIE I, T B 10 & (TaKaRa, HAS) #f 1
pg RNA S B% 5800 ¢DNA . SR S22 & it
PCR (qPCR ) A6 I % FR 2 0 £ 760328 5 4 7 80 U
R B a #R L1 (acetyl CoA carboxylase,

ace ) FIRG WG FR A Il (fatty acid synthase, fas) J:[H
IR OL, LU B-actin Zih pFE A N 2
BRI, SEI PG E B TR R 51 W X b
HEFE L B 5 A IR W) 5 G, 51 AR RTE L&

11
1[ ]o

®1 NESERSEHMERNSY

Tab.1 Primers of reference and target genes

LA Genes WIEm5I4#(5" - 3") F-Primer (5’ - 3") J 54 (5" - 3’) R-Primer (5’ - 3")
B-actin CGTGACATCAAGGAGAAG GAGTTGAAGGTGGTCTCAT
acc TGGCTGCACTGCACTCTCACT GGTCCAGCTTCCCTGCGGTC
fas GATGGGTCTACAGCCTGATGG GACACCCTGTGGACATTGAGC

SCHF 96 5E B PCR SR 98 6 ek SYBR®
GREEN I NUCLEIC A, PCR RN {AZ T :14.0
pL B4k, 2 .0 pl 10 x PCR 2% #h i (200. 0
mmol/L Tris-HCL,500. 0 mmol/L KC1) ,1.0 wL &£
¥ (50.0 mmol/L) ,1.0 wL #&i4z,0.5 wL dNTPs
(10 mmol/L),0.5 pL E¥F54 (10 pmol/L),
0.5 pL R84 (10.0 pmol/L),0.3 pL SYBR
(20 x ),0.2 pL Taq fff (5.0 U/ul) o S 5544
95 C A% S min;95 °C10 5,58 °C30 5,72 C30 s,
40 MG, BRI 60 ~95 C, K StepOn™
Real-Time PCR System & i {5 B % (Ct) . R
27805 3 B AT AL B
1.7 Zito#h

JIF A B R P39 + BRifi2E (Means + SD)
FRo R SPSS 22. 0 B EE A T B N
22437 (One-Way ANOVA) ,P <0.05 %5 g &%
5,P<0.01 LR 25

2 AR50

2.1 FBFRESMETIZR

%) B2 e JHF A L X 0 2 R i A
WS, B, B3 ML A, B il IR, e T o B0 K
NS B IRBER A
2.2 H&E £&EMATIREYI R W ER

WX HR A R 5 6 2 A 1 T B R
17 H&E a0l ge, B p [-1 FEp 1-3 7]
ST Xk 2 R £ /N i o Ik R L 2R 45 /) HE
GURII, I 52 TR A ORI 5 2R (8] AT UL 52 5 )1
MBS R/NER, BB KR 4 5T
Fe s A0 B R DL ik, £SO 2 R 0 A5 0 4 HOPE
JERE R H IR T -2 R T 4 ap %0 g0 4 5

/NS AR L, SEBRANTE 5 IF R HESAS R 5
JF200 S B S o G, 5 73 40 A% OO B 40 S PN
A RBERNA—IZEH

2.3 M4 O FERAFREY]H V%

B xl B 2H R 5 3K 6 4 £ 1) T R A 9
210 Beta Ul R ISR A a8 T 20 A 4 0 11 3k
ECEAR GO 21 UF Ry R o 3 g | R W S DT | R
AT of HE 2 A AU D PR AL N IR TR
phy PR IT -2 e i I -4 m] 2R - 3 4 T 4 i
AR N 3 1l B R A WO D B S NP N A )
ZLABJNR , S TR T8 R 5 r SR e K ] ] 1% T 240 e 3k
CLYL BT, TG 107 3 BLU™ =, e B i 197 A2
2.4 RFREESTRIEE

R xl B2 R 1 5 36 4 £ BT D) R
FrZE sy B o el R -1 AT R I -3 R 80 -
X A ZEL T 200 00 i i P T L S A L AR A
TP, R R4 A 5 R W35 B D A, 5 1A 5 0 LKL
AT AL IS I O =, S 1A DR B 5 118 HE 91 7 4 A T 2
KL JE FEL 20 JE A2 IR AR, i e (2 i 44 2
Ao F T2 A0 R -4 ] R0 X6 2 AT 4 i
LRk N B BSOS S, o B b, 2
Lt A1 A 20 5 5 A A RR R R, HEB R
PN 5 -4 e A s R TR AN R
2.5 RIREE X E A M E RS AR5 XIS HR A
e

FIEE 2 AT 1 2 s P Y H i =
(TG) \ & I [ s (TC) | A% % g 25 11 M1H (7] i
(LDL-C) HITA — [ (MDA ) i & 1 I 2 = T % [
(P <0.05); 15624 5 1L i i BAL =R
(H,0,) AN AN (ALT) Il V5 A1 45 555 2
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(AST) 3G PE#R i 3% v T X BREZH (P < 0. 01) ,{Hid
AN (CAT) i %5 -6 1R It <0 I ( GOPD )
A PR S A IO H IR -5 S A B 45 I HE IR Y

FeME (GSH/GSSH) i 2 25 (% T xf B4 (P <
0.01) . 14 20 IfiL ¥ Hh #Y) /o5 4 5 IR 2 P JOEL [T
(HDL-C) 5 AR (P >0.05)

x2 BRFEXNESMNFRERCHEXERE R

Tab.2 Effects of feeding broad bean on serum indexes of grass carp related to fat metabolism

i H Ttem Xf BB 20 Control group iR IGZH Treatment group
Hl =g TG/ (mmol/L) 2.07 £0.13 2.43£0.16"
SV H [ TC/ (mmol/L) 4.49 £0.42 5.35+0.30"
5% g 4 1 H [#E s HDL-C/ ( mmol/L) 1.28 +0.27 1.47 £0.25
IR 1 i 8 1 I & 8 LDL-C/ (mmol/ L) 1.51 £0.25 1.88+0.10"
A LA CAT/(U/mL) 4.07 £1.40 2.26+0.33" "
-6 - R i A il G6PD/ (U/mL) 124.58 +12.90 52.01 £11.30**
SR I ST B ) GSH/GSSH 9.17£3.94 5.181.637°
P 1% MDA/ ( nmol/mL) 29.24 +7.80 46.28 +1.43 "
i E L& Hy 0,/ (mmol/L) 12.09 £2.33 20.92 £3.37" "
BN EEE B ALT/(U/L) 77.38 £2.26 144.38 +7.54 " *
KRR filF AST/(U/L) 92.71 £9.34 188.29 +12.78* *

. " o8 B3 25 P <0.05,

T R BEE AR R 22 P <0.01

Notes: “ represents significant difference in the same row data (P <0.05), ™" represents extremely significant difference in the same row data

(P<0.01)

2.6 IWREEXTE & RTRERS B A8 K IR AR A
=)

HIZ5% 3 Al A G 21 5 £ I o A H ik = s
(TG) EMHEEE(TC) Fiid F AL A (H,0,) 935 5
Pap e 2 TR (P <0.01), HN B

(MDA) & B 2 5 T IR (P <0.05) 53k
S 24 e AR T PP A SR AL U ( CAT) 5 3 Hi-6-
Il Sl ( GOPD ) 1) 7% 1 Al J R 4 e H Ik -5
ST DE H IR HEAE ( GSH/GSSH) B . 221K
TRIELL(P <0.01)

x3 BIRFEXEERTERR SR XERE R

Tab.3 Effects of feeding broad bean on liver indexes of grass carp related to fat metabolism

I H Item

X HE2H Control group JR B2 Treatment group

H il =g TG/ (mmol/g prot)

Je E [ 5 TC/ ( mmol/g prot)

3 E AL CAT/ (U/mg prot)

i -0 BRI Z il G6PD/ (U/mg prot)
IR e H IR/ A A A e H Ik GSH/GSSH
N % MDA/ ( nmol/mg prot)

kA H, 0,/ (mmol/g prot)

0.35+0.07 0.73£0.10" "
0.51 +£0.24 1.10 £0.12" "
9.95+0.85 4.41 £0.39* "
114.43 +8.91 79.89+£9.13* "
11.68 +4.00 2.39£0.82" "
0.65 +0.27 1.37+£0.25"
10.91 £2.18 38.06+6.24" "

E: " FoRE TR A B 255 P <0.05,
(P<0.01)
2.8 BRRBESIWNEEMFERERREKEXER
RIZH ST

L 1 P, e 2 £ I R Y ace F1 fas

AL R R I B 2 T AT RRZH (P <0.01) , 43
P L PR ZH B T 243,17 % i1 76.99% .

3 e

JRFREEAE: Ay e 7 A & W90 L 2 9 B Joi 3 i

http: //www. shhydxxb. com

R TR AR R 5 P <0.01

Notes: * represents significant difference in the same row data (P <0.05),

* " represents extremely significant difference in the same row data

PR A OB IC R 2237 B, TEZE R HLAAR
RS P BB o 2 IR BT A fiE
RF S, TC 2 e T BUR , DN 51 JHFHE
I 2 L, 2 Bk JHF JEE i 05 73 P (P 2 g s
)N B B KRBT R IS
2 EAREHONR AR R REFER R R AL
B2 s LA b S5 A A1 5 7 880 52 A28 R S 8 T A1
X ) BB E SE T R R AE A R
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2.0 [0 B4 Control group.
B %4 Treatment group

1.8
1.6

- * %
1.4 r 1 !

1.2

1.0

0.8

mRNAFH Xt R X &

mRNA relative gene expression

0.6

0.4

0.2

0

acc fas

# x FORM B F 25 (P <0.01)

# * represents extremely significant difference (P <0.01)
E1 HRESWNE&EERRSRHEXER
(acc A fas) FIFRIZHI R
Fig.1 Effect of feeding broad bean on the
gene expression of fatty acid synthesis

(acc and fas) in grass carp liver

JE M FFE Ay I S O 4 58 i K, LA i U
JH200 B P B %) AR R 5 SO A N N 5T R T 285
SHEEREmE LY RGN AR
PRI 120 d J5, 2500 H&E L8 2L O 4
0 R 55 R A UL 8¢ i I i 0 2 R T 5 B oS
S Aels BRF A, 52 90 LD MR g I s I A R AR

I B A A 7 i 1 3o 42 7 2 I S I
VR — B P E R . U 2 B I b
(1) TC TG F1%% iz P 4 JH [ B ) LDL-C 2 25 5
TXFHRA , 3% 3R W Ax G n] DLiF5 5 5 £ I s S5
T AT R AR 2 6 2 R 0 i 24 A DA I 9 v 5 B
g fE TC TG, Wb, B W5 R A Sk 5 i (de
novo lipogenesis, DNL ) 9,525 3T HE g 15 725 4 1Y
FpRet T R FER OB A R
1 ST A FEAL N BRI A, 15 R R
B LRI L AL AR IR (C16.:0) |, 78 HoAth il
fE R AT R Y, & L TG B R A
fi' "> 1 DNL 52 ace Fl fas X Wi X5 5 Y
PaAEE , RGN e IR 2H AR I R Y ace 0 fas
LD FR 4 1025 i TR BR A, R Y i 2 e £
W4 H DNL 3458 A |, 53X 23 (2 i R I i 76 I ik
HRR 5 TS

Jig 17 P AR A AR 0 32 5 o kAR B4 Ak ik
AR DR LA A D R 75 I, AR A0
B 20 B WA IR TR . TR IR A
HURET  RRR— o A o B AE = 2% 1Y
1514 4 (reactive oxygen species, ROS), F &}
0,1, DR B A 3 134 75 /K - ROS 119 44k
G BT R RKF Y ROS A ARk
PRBSE H 7 1% 3k BE 52 & W) 3 1 FI 2Ok & DNA
( mitochondrial DNA, mtDNA ) Z&, M i 18 i 40
WP B D FIE S E R R0 . Ji4h,0,7 4
Ak M H,0, (H,0, J& F ROS, H A7 % 1k
P R 2 1 A0 N BT A ) CAT FIAR S T
GOPD 3£ L[] GSH AL g g PEfry k2 o i
20 e f E R A HL O, R AR I 3 T X IR
41,10 CAT F1 GOPD {& ELL K GSH #5144 1. 3%
A, R 4 R IR b i HL,0, TTRE S
HETE BB KT T 5 | A 38, DA T 2k A%
A A o A ST H B W ¢ 3] i 4 T
JH- AR AR AR Il D, T AS 5 S i i 4 R
IEGFNEIE 73X — o DL RS REH], g0 4] 7
JHF 24 L A A I 38D R A A B R R B 114
/b ST REARR 5 A M e e v 1) 4P AR08 o

(i) s, 30 e £ T 240 i B 52 3] 1 A4
WAVER] . TEREFLah , Y ALT A1 AST
AT T 1) o IR R T I A B 5 75, 24 ALT AN
AST 75 I 6 1 3% P 3 ik, 3% B 2 BE 32
0 HRTC A YL X A b
RN W 0 28 B T D RE & 73 1 o a0 2 2 £ il
W) ALT T AST B 835 15 T B2 xR T
TR0 2H R 4B I DI RESZ 401, AT BE Y Dt R AR
W R 7 RR BT AL TR 1A e fulf = 2
FEAERTFARMI N B ALT 1 AST i i1 M 41 i 1A 3%
thHE AN, B ALT F AST 7 1% H i 3% 1 3
Jie MDA & Z A G 7 R A A 10 5 A 7
Y, & R R/ RE B R e Ig B 4R A K
T SR B AP P ) MDA 51 /e —
FERRRE BIGUE T F A0Sz 3] 1 SR A Y
{27

HATHr s ™ Tk s, 7emi 2l sh iy, Sk
AR T RS T B 5 P4 T ( nonalcoholic fatty liver
disease, NAFLD) % A= Fl i J& vh i %5 25 224 .
WA W R ITE (I A= B D A8 PRI, 454k
I i) RE RS 3 2 B4 B AF T, Gn SITJa-
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BOBADILLA %' Ff] 100% ## %) & 1 5 %% 1 £a 4
B, K 04 Sk B ( Sparus aurata ) JFFIE & A= B 15 22
PR P A ™ A A . LIU 2550 % B4
T ek A S K S 4 ( Barchydanio rerio ) T i
NG VERS K AR IR B-4A T i 4 Ab I 8 i ZE L o
F O 0 AT 0 38T i e A R T e AR
REMT S B S R

SE Lk
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Effects of feeding broad bean on fat accumulation and metabolism in grass
carp ( Ctenopharyngodon idellus) liver

FU Bing'?, YU Ermeng' , WANG Guangjun' , XIE Jun', LI Zhifei', ZHANG Kai' , GONG Wangbao', TIAN
Jingjing'
(1. Key Laboratory of Tropical & Subtropical Fishery Resource Application and Cultivation, Ministry of Agriculture and Rural

Affairs, Pearl River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510380, Guangdong,China;
2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract: To explore the liver fat accumulation and its possible reasons of grass carp ( Ctenopharyngodon
idellus) fed with broad bean, liver samples of grass carp fed with broad bean ( treatment group) and artificial
feed (control group) were collected. The pathological feature, fat accumulation and hepatic structure were
observed by H&E, oil red O staining and transmission electron microscopy method, respectively. The
expression leads of genes associated with fatty acid synthesis were further analyzed. Additionally, some
biochemical indexes were also detected both in liver and serum. The results showed that; hepatic steatosis was
observed accompanying the abnormal morphology and decreased number of mitochondria in the treatment
eroup; Triglyceride (TG), total cholesterol (TC), low-density lipoprotein cholesterol ( LDL-C), alanine
aminotransferase ( ALT ) and aspartate aminotransferase ( AST) in the serum of treatment group were
significantly higher than those of the control group (P <0.05); TG, TC and hydrogen peroxide (H,0,) in
the liver of treatment group were extremely higher than those of the control group (P <0.01), but catalase
(CAT) activity and glutathione (GSH) were extremely lower (P <0.01); The mRNA expression levels of
fatty acid synthesis (acc and fas) in treatment group were extremely higher than those in the control group
(P <0.01). The results demonstrated that long-term feeding broad bean could cause fat accumulation in the
liver of grass carp, which may be related to the increase of fatty acid synthesis, oxidative stress and collapse of
mitochondrial structure. This study would provide scientific data for nutritional regulation of crisp grass carp
and prevention from fish hepatic steatosis.

Key words: grass carp; broad bean; ultrastructure; mitochondria; fatty acid synthesis gene
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1 and 3 for the 200 and 400 times of H&E staining of control group liver, respectively. 2 and 4 for the 200 and 400 times of H&E staining of
treatment group liver, respectively. C. Central vein; V. Vacuole; Hs. Hepatic sinusoid; He. Hepatic cords
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Plate I H&E staining of liver in treatment group and control group
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1 and 3 for the 200 and 400 times of the oil red O staining of the control group liver, respectively. 2 and 4 for the 200 and 400 times of oil
red O staining of the treatment group liver, respectively. C. Central vein; N. Nucleus; Ld. Lipid droplet
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Platell Oil red O staining of liver in treatment group and control group
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land 3 for the TEM micrographs of the control group liver, respectively; 2 and 4 for the TEM micrographs of the treatment group liver,

respectively. N. Nucleus; m. Mitochondria; Er. Endoplasmic reticulum
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Platelll The transmission electron microscopy (TEM) of liver in treatment group and control group
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