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ABSTRACT Objective To observe effects of Huatan Qushi Huoxue Recipe (HQHR) on expres-
sions of ADPN, AdipoR2, p-AKT (ser473), p-NF-xBp65 ( ser536 ) in non-alcoholic steatohepatitis
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(NASH) rats by ADPN/AKT/NF-kB signal pathway and its anti-inflammation. Methods
SD rats were randomly divided into blank group, model group, positive control group, high, middle, low

Totally 72 male

dose HQHR groups, 12 in each group. Rats in the normal control group were fed with common forage.
Rats in the rest groups were fed with high fat forage. Normal saline was administered to rats in the model
group by gastrogavage (1 mL/100 g). Rats in the control group was administered with polyene choline
phosphate (28.5 mg/100 g) by gastrogavage to rats in the positive control group. HQHR at 5. 04, 2. 52,
1.26 g/100 g was administered to rats in high, middle, and low dose HQHR groups by gastrogavage for 7
successive weeks. Levels of ALT, AST, ALP, TC, TG, and GLU in serum were detected. Liver his-
topathological changes were observed by HE staining. Protein expressions of ADPN, AdipoR2, p-AKT
(serd473), and p-NF-kBp65 (ser536) were determined by immunohistochemistry. Results (1) Com-
pared with the blank group, the levels of serum ALT, AST, ALP, TC, TG, and GLU were significantly in-
creased in the model group (P <0.01). Compared with the model group, serum levels of ALT, AST,
ALP, TC, TG, and GLU were significantly decreased in each medication group (P <0.05, P <0.01).
Compared with the high dose HQHR group, serum levels of ALT, AST, ALP, TC, TG, and GLU increased
significantly in the middle dose HQHR group, low dose HQHR group, and the positive control group (P <
0.05, P <0.01). Fine lipid droplets existed in cytoplasm of few hepatocytes of the high dose HQHR group.
The boundary of hepatic lobules were clear and hepatic cords were radiatedly ranked. Lipid droplets of un-
equal sizes existed in partial hepatocytes of the middle dose HQHR group. Inflammatory infiltration existed
in few headers. (2) Compared with the blank group, the protein expressions of ADPN, AdipoR2, and p-
AKT (ser473) in the liver tissue decreased significantly, and the expression of p-NF-kBp65 (ser536)
protein increased significantly in the model group (P <0.01). Compared with the model group, the protein
expressions of AdipoR2 and p-AKT (ser473) significantly increased, the expression of p-NF-kappaBp65
protein decreased significantly in each medication group (P <0.01). The ADPN protein expression in liver
tissue significantly increased (P <0.01) in the high dose HQHR group, middle dose HQHR group, and
the positive control group. Compared with the high dose HQHR group, protein expressions of ADPN and
AdipoR2 in rat liver tissue significantly decreased, and p-NF-xkBp65 protein expression significantly in-
creased the low dose HQHR group, middle dose HQHR group, and the positive control group (P <0.05,
P <0.01). Conclusion HQHR could up-regulate protein expressions of ADPN, AdipoR2, and p-AKT
(serd73) in liver tissue, inhibit p-NF-«Bp65 (ser536) expression, thus effectively improving liver func-
tion, blood lipids, and blood glucose, reversing steatosis extent in NASH rat liver tissue, and attenuating
inflammation of the liver.
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signal pathway
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Z i EpUIR  SP R AR S A Lt R R A Y
HARA R AW, 85 594 : bs-0611R , bs-0876R .
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AL 72 [E Leica 22 7] (EG1150H ) ; B8 ¥ i : 3¢ [
Thermo Fisher ],

4 Psrdl ENPERTE N E G K REVLECE
FKiEN N6 4,8 12 H. a5 34l R4 X iR
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N2 K 2T 2R K o R, HE AR
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KL I 77 v o AN 4 40 I AR .04, 2.52
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(Ser473) .p-NF-xkBp65 ( Ser536 ) kil % FH %% 4H
i, W RUBOKBE I B2 s DR R AR

[ . 1% 10 min, ATG/KZEET .14 5 min,95% &
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L 1:65 Hf##:, AdipoR2 .p-AKT .p-NF-kBp65 L
1: 75 W BE),4 Cidi,37 CHEIiE, PBS it
3 min x3 W, —PrLL1:200 o fIFG RS, 37 CiF
A 20 min,PBS ¥t 3 min x3 I, N BAR B br 10 4
HEIPHEW,37 CHE 20 min, PBS ¥ 3 min x
3,DAB .42 ~5 min, &Y, B Ao RAIWE %
Ak PR (s BRAE R 2 SRR R ) o b
PUERY | 3 3k 41, FEALBERL 5 4~ BN B & 10 & ff
PLEF( x400) , X e 2L AL 45 AT PP Al . ANAEAE
WO BT I N S ALR G B IER R 5
Image-Pro Plus6. 0 [E5 3t 4, i 4 4 £ i X

SR HEAT 2 A BT, TG B AE = B
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YaYel

7 SOk SRJH SPSS 19.0 TSI %
PR, TR BERILL x £s ROR, f g, BRI A IES
3 A BJ7 2555 B R R 5 20 0, AT 4 5 41 1)
MZEIHK . P<0.05 AZESASIT¥E L.

# =X

1 &4 K R TE ALT.AST.ALP /K F kb &
(F1) 57 A4l i, SR K Ry ALT,AST,
ALP /K-8 Tt (P <0.01) s 5HEEALA AL, &
FAZ441 ALT . AST.ALP /K34 R (P <0.05, P <
0.01) ; SE 7 a4l thde, 4 BR AL ) e 4 G0 2
I3 ALT . AST ALP /K24 7+ (P <0.05, P <
0.01),

F1 HAKRBUMG ALT.AST,

APL KF-He# (UL, x £s )
45 n ALT AST ALP
ZSH 12 42.93 £6.46 104.03 +15.95 85.84 £12.08
BR 12 116.13£16.96 " 266.73£49.28"  154.56 +13.16 *
X 12 74.68 £7.14%44A% 185.45+32.67°4 118.98 +13.85° 444
R 10 60.86+7.68%%  144.78 +31.49%  102.62 +10.08°%
FHIE 12 82.10 £4.37°4244 178,75 35,1244 118.76 £17.002 444
kAl 8 90.63+6.042244 22581 +46.70°4 131.33£12.762244

AR, *P <0.01; SHMA L, 2P <0.05, 24P <0.01; 5

F A s, 4P <0.05,44P <0.01

2 HBAKRBUMLTE TC . TG .GLU /KFL# (£ 2)
523 A4 A, B AT KBRS TC . TG.GLU 7K
Bl TR (P <0.01) ; AR A Hu e, 45 2541 TC .
TG.GLU 7KEH B T % (P <0.01); S &4l Lt
BRI AL G 4] TC . TG GLU /K-
T}EE(P<0.01),

3 BAKEUFAZURI = (E 1)

HE %

x2 HAKBRIMLE TG. TG & GLU KF ik

(mmol/lL, x s )

5 n TC TG GLU

sH 12 1.18 £0.05 0.94 +0.21 6.22 +0.65
B 12 2.92£0.19* 2.01£0.21* 14.43 £1.80 *
12 1.75+0.16°4 1.50£0.2244 9.36+£1.2624
FRlE 10 1.60+£0.18% 1.25+0.20% 8.05+0.61%
TfE 12 1.84£0.1544 1.56+0.2144 9.81+0.7544
xa 8 2.15+0.2944 1.75+0.29%4  10.10=1.12244

W HE AR, P <0.01; SHAH LE, AP <0.01; SE AL
4P <0.01

782 AU ZE R 3 I s BT 2 2 I R 3L
JHF /NP2 O3 W, R o 240 i i G, 5K 18 A I s A
P LA X R /NI DA A7 7 58 200 iR 332 10 R AR IR A
Xof HEZH BT/ I o SRS, B P D R/ AS 45 Y
R, A DA DL A AE A PR o e 7R e AL A BOT 4
HRMSK AT AN , /N 23 SR T, B3R S TR AR
B o TR AR I3 I AR AT A/ INAS SR IR IR , 0 5
LB XA JRAE AN ML o ARGR 4 T R A M L, T
JRIEL 3 DX AN 2 DXAFAE TR 18 PR Y R 17 23 36, I 1] LBk
FEAZ AN, A8 DXATS LR e S AE 20 M 3527

A AR 4B BRI C Xt R4 Dy In) 41 E Oy
HFREA s F O R T I
B S4BT g0 (HE x400)

4 FAURBUT42! ADPN £k (1812, 3)
75 FTZHIFSE 9 B AR e (0 S B 4, PR SR IR 0 5 A6
TIZH AR 2 A JONT 52 P9 B 20 0 B Ak 3 k5 X R
HR ) 2L VR 3 IS DA B 400 N P P s 5 v ) i 2 O
SN LA IRTERE . 541 ADPN VR0 % IR
528 LA OB, AR PR IR IR (P < 0. 01) 5 5L
RIZH PO, o 700 L v R 20 Bk BRZH ADPNL FR 2
YA T (P <0.01) ;5 w7l i 41 b, %) B4l
FlsE A ARG 5 2H ADPN FH % 23k 4 F B (P <
0.01),

5 FUIKEF41Z AdipoR2 ik (3,3 3)
25 A AR UL, LA rb e e ik o] B T A 2
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FOR IR IR BHPE R AR B 2 IR 2 K
JFF 240 6 45 30 e 00 B P 2 326 5 %o B L v ) et 45 40
20 L A € PR 238 5 v 771 e 4 2 5T 40 M 3
FEM I TEE . &40 AdipoR2 SERDEH R 5
25 A LR SR 2 B M SRR AR (P < 0. 01) 5 S5 55
A, % 125 41 AdipoR2 ik ¥4 FH & (P <
0.01) ; 5 E a4 Fud, b BE 2 | vl i 2 G ) 2
AdipoR2 Fik#A (P <0.01, P<0.05) .

2 KU KEATAZ ADPN £k (feFdifl, x400)

3 HA KRNI AdipoR2 ik

(fedifL, x400)

6 HSHRBATHEL p-AKT ik (K 4,% 3)
25 A ZHUT AN MR B8 (o PP RR 1A 5 150 L 20 0 2K
JHF 2 R TR 0 BRI 08 5 6 R v 2 0
24 L R4 €0 B A 2 3k 5 A1 e 2L 0 20 JEF 40 M Mt
TRAB (O BH 205 5 o 79 21 22 B0 200 M e S s (0 B
PR, & p-AKT FEDEE RS - 525 A4 L,

HAIZH p-AKT (Serd73) FHPEFRBFEIR (P <0.01);
SRR AL, & T 2541 p-AKT (Serd73) [HPE A
¥IJE @ (P <0.01); 4 F 25 41 ) kb %, p-AKT
(Serd73) fHHEREZ R LG IT#E L (P>0.05),

7 B KENFUAL p-NF-kBp65 Fik (K 5, %
3) A3 LA DT P R A A 0 B M 3k 5 B A
ZH 22 K520 L 25 R A A € B P 838 5 X R L rp
TRV ZEL 8 43 P24 e ML R EAZE A € B P 2R3 5 A1) o
L 53 A R AR IR 48 o B3 38 5 i R i 4 b
BAH-4H B A 2 0 R A A 4 B M Gk & 4 p-NF-
kBp65 LR IR : 575 AL HL R, BRI AL p-NF-
kBp65 (Ser536 ) fHPEFK A5 (P <0.01) ; S A4
Fe#, 4% H 24 2H p-NF-«Bp65 ( Ser536 ) P ¥ 21k T [
(P <0.01) ; 5m i s 4 Eb g, X e v ) o AR 4l
p-NF-kBp65 (Ser536 ) [HH:F ik F= (P <0.01) .

5 HHAKRKITHA p-NF-xBp65 ik
(feedife, x400)

#£3 KEIF4HZ ADPN .AdipoR2 .p-AKT.p-NF-KBp65 EY BB R [hAE (X +s )

2051 n ADPN AdipoR2 p-AKT p-NF-kBp65
ZH 12 0.098 1+0.012 6 0.1933+0.0255 0.193 0 +0.029 0 0.077 3+0.014 4
FHY 8 0.064 0 +0.009 8 * 0.1327 +0.014 4" 0.0859+0.0197" 0.2160+0.027 5"
oyt 10 0.080 0 +0.014 6244 0.166 7 +0.017 2244 0.1338+0.024 6 0.108 0 +0.015 2244
I 12 0.064 1 +0.009 844 0.154 7 +0.013 0“4 0.123 2 +0.012 12 0.122 0 +0.015 7444
rh R 12 0.080 0 +0.008 4244 0.1713+0.016 8%4 0.1259 +0.030'9" 0.1133 +0.016 8444
[SEES 12 0.094 1+0.011 8% 0.211 3 +0.028 2% 0.135 4 +0.024 3% 0.092 7 +0.014 92

TS A4, P <0. 01 SHEIL AL, 2P <0. 01; Sl 4l i, 4P <0. 05,44P <0. 01
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JHREH AdipoR2 & i /b, H 510 iE ALT AST
KV B2 e AL 2 B2 S A5G . $27R AdipoR2 7 B
i NASH 19 i # b & 3% — & W AE o p-AKT
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B F ik, Akt 2 NF-«B {4 BT Ak ) = —
PBK/AKT {55 & 12 7l B8 /& NF-«B 1% I i #00% 15
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1 NF-«B BiG L4145y . BF9E % BL: ADPN figs 5
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1S PIBK AT T AN 8 AKT e S473 35
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NF-«B i) i 25 S % F8 , TfT 9802 TNF-a IL-1 | IL-6
SEJSRE A IR 1177 A, BELLE S 8 S i 21

NASH fIlfi R FEE T FFRE” Yok , Hom B 51k
BT JERIERE RN sh B8 IAHE IS 7 1, 51k
FHRBUFRARIR R N5 8 I BH28 2 A 1 = 2295
Blo EARARG , ARG sR T R A58 3% i Ak 35 oy
B WHR A RS 5 " . RIS AR
W2, PHS TG AR , H6 078 25 AR 4 A T/ I, 6 3 A I
T AT B Akt , 3o B 24 s e W 3 R, 7K &
BIVEIAET T, oM e 24 s e AT AR A, 51 20 28 (I
SR FERATHL, AL

PR 25 BT Sk B G HA W B R RN VR T2
TR W R B, TS A R TC L TG KF,
W/ FFA £rib, TS MDA, S bt AL BE 11, %
PERRIFAE . 121385 2 B 983 52 P2 i) il o [ 1R
IL-6 S TNF-c 7K, 2 1 400 o] JHF &4 B 4 i 72 2, il
FELH 25007 , ik BB NAFLD fly7 4k, S5 22
TESE FF 2 0 8 2% B (K NAFLD K Ry TC. TG,
ALT AST &, BRI 44Uh MDA & &, BTN
M AR . ZEE RS 420 BT A 4 ] 3l Ao ARG T 4T 2
LR BT Hyp MDA 133k, J1#& SOD GSH-
Px 1& i, A R0 Buis il S E . 2ok
227 LA B 9 R 2 39 i LDL-R mRNA J H:
BER K, B F 736 K BIE I E . XA
251280 0 BB 7 AT B 3 R IR NAFLD K RUIF£E 41
MDA F1 NO /K3, #&% T-SOD  NOS 74 , B sm b 4
TRRE ST, Bif 1k A5 7 0 1) 26 O HF A8 Ak % o o 24 A
41290 JEWT K TRBT K RE A% 1 4 I KCs NF-«B

WA p65 mMRNA (1335, b T iiF R PEH - IL-
6 ICAM -1 ZE = N ik B FVE A

M FE 2 B, A 9% 42 1 0 I J7 fE 8 i ADPN/
AKT/NF-«B i # [ 7 if 41 21+ ADPN ., AdipoR2 .
p-AKT ( serd73 ) #y 3% ik, # #l p-NF-«Bp65
(ser536) 11 ik, MM A 2 ol 38 JIF U fig | i g J
NASH K EUFHZUE I ZERE L, Wi I A 0E o
XA e H B A NASH B9/EHLH 2 —.

2 % x #t
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