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ERZ B TS IkBa/NF-kB p65 15 S 4HERE
KRIEEB R BT

PR, Y, TH, FFEHF, IRES
(1 VTR N REEREBE2EES, WA 4500005 2. i 42BE B PRSI JL/ NS BE25 IR, TWTEGARIN - 450007
3 N R EBEIEIL AR, JTRGEMN 4500005 4. fEICAEE R B AS JL/ A\ EBEE 454k,
TR 450007 5. 87 £ BE2ERe o — M@ BB AR ., TR T 453100)

HE. (B8] WEBRET KRB W IF(NAFLD) #7875 4 ZAuh [ F73E] 4560 R K AL A B4 5 a2, 42
Axdpasn, FREA, P A BL, LIHFMEBILMA, H410 R, REFEAS, HAHR KR T SEAMHE
NAFLD #A! , ##ERF 8, BAREK. F. HAZAH ML T ERE 0. 50, 100mg-kg'-d"H#F, Lo astlemuss T %
AR RS BEAZ AR50 mg-kg A, B BAFRA S RALTERTARLAREE . EL 128, A KE-FL(HE)$E
COEMR R RATFAELL LR IL T, 4 B 3 A AN fif 5 AR RIS B (ALT) . RARBR AL EE(AST), Hib =85
(TG). X¥PeBBE(TC)., &% EMEG(LDL) ., &EEME G (HDL) KT, BEI %95 R M 547 (EILSA) A& 518 ik 5 37 58 B
Fa(TNF-a) . @ @2 6(1L-6). #FFH —RA R ABGNOS) KT, M0 & E IR T IS ILAREL, &8 i
PP 33 & A M) AT 28 4% Caspase—3., Caspase—9. 4% B -F (NF)kB #7#] 7 a (IkBa) . NF-kB p65 F AT [EER] L5 EF 2Rk
B, BRI K RATIELL LT W MIRIR, i S B, fik ALT. AST . TG. TC. LDL. TNF-a. IL-6. iNOS 4%
¥R EIHZH(P<0.05), HDLAF R FHAK(P <0.05), ML Caspase-3, Caspase—9 Mt & ik ¥, p-IkBo/IkBa, p-NF-kB
p65/NF—kB p65 Jufii 3y B & (P <0.05); HAEA WML, SR E P, HHFWA S HAIEBIZHRA TS F R E LR
FeARARF(P<005), EERZTSHNZAERIEHRARTS SHHRBIZMAILE, £2F L%+ FEL(P>005).[4i8]
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Puerarin Alleviates Nonalcoholic Fatty Liver Disease—Induced Liver Injury
in Rats by Inhibiting IkBa/NF—kB p65 Signaling Axis
HU Bo', XU Ying?, DING Hui’, FANG Xue—Qi', WANG Tian—Bao’

(1. Dept. of Medicine, Henan Provincial People’s Hospital, Zhengzhou 450000 Henan, China; 2. Dept. of Pharmacy, the 988th
Hospital of Chinese People s Liberation Army Joint Logistic Support Force, Zhengzhou 450007 Henan, China; 3. Dept. of
Gastroenterology, Henan Provincial People”s Hospital, Zhengzhou 450000 Henan, China; 4. Dept. of Medical Affairs,
the 988th Hospital of Chinese People’s Liberation Army Joint Logistic Support Force, Zhengzhou 450007 Henan, China;

5. Liver Center, the First Affiliated Hospital of Xinxiang Medical College, Weihui 453100 Henan, China)

Abstract: Objective To observe the therapeutic effects of puerarin on nonalcoholic fatty liver disease (NAFLD)
in rats and its mechanism. Methods Sixty SD rats were randomly divided into normal control group, model control
eroup, low—, middle—, high—dose puerarin groups, and polyene phosphatidyicholine (PPC) group, 10 rats in
each group. Apart from the normal control group, the rats in the other groups were induced into NAFLD model by
feeding high—lipid fodder. After successful modeling, the low—, middle—, high—dose puerarin groups were given
intragastric administration of 10, 50, 100 mg-kg '+ d ' of puerarin, respectively, the PPC group was given
intragastric administration of 50 mg-kg™'«d™ of PPC, and the normal control group and model control group were
given intragastric administration of the same volume of normal saline, the treatment lasting 12 weeks. After
medication, the morphological features of liver tissue were observed under microscope by hematoxylin—eosin (HE)
staining, the serum levels of alanine aminotransferase (ALT), aspartate transaminase (AST) , triglyceride (TG) ,
total cholesterol (TC), low density lipoprotein (LDL) , and high density lipoprotein (HDL) were determined by
automatic biochemical analyzer, the serum levels of tumor necrosis factor a (TNF-a ), interleukin 6 (IL-6) and
inducible nitric oxide synthase (iNOS) were detected by enzyme—linked immunosorbent assay (ELISA), and the
lipid deposition in liver was observed by oil red O staining, and the expression levels of Caspase—3, Caspase—9
and activation levels of inhibitor of nuclear factor (NF)-kB a(IkBa) and NF-kB p65 in liver tissue were detected
by Western blotting assay. Results Compared with the normal control group, the damaged structure and more fat
deposition in liver tissue were seen in the model control group, the serum contents of ALT, AST, TG, TC,
LDL, TNF-a, IL-6,iNOS were increased (P < 0.05) , serum HDL content was decreased significantly (P <
0.05), and the relative expression levels of Caspase—3, Caspase—9, and ratio of p—IkBa/IkBa and p—NF-«B
p65/NF— kB p65 in liver tissue were increased (P < 0.05) , while the above indicators were reversed in the
middle=, high— dose puerarin groups and polyene phosphatidyl choline group, and there were no significant
differences between the high—dose puerarin group and PPC group (P > 0.05). Conclusion Puerarin has effects on
alleviating liver injury in NAFLD rats and lowering blood lipids, and its mechanism is related to inhibiting the

IkBa/NF-kB p65 signalling axis.

Keywords: puerarin; nonalcoholic fatty liver; live injury; IkBo; NF-kB p65; rats

A€ G K5 4 B5 B I 95 (nonalcoholic fatty liver HTE, Hik, BFANAFLD HAEZEME L, &
disease, NAFLD) ?E‘HHJE(@%.%%@IE@H?QEH@W it jS]JjE«H‘E% & Pueraria lobata (Willd. )Ohw1
JIg W7 3 FE DO AR I PR I, A R R 2R AT jﬁ%% Pueraria thomsonii Benth. ff) T3, IR
FEFHE AR I, NAFLD 5 185 R L™ ﬂ% T, W, AM. B, AR, &
PRAGE. REPES . 354% B JEPES S UIAH G, ] A4l %, ifi, 15, EHRE (puerarin) J& M EHR 1
PR 105 0 4 JR DRy AT PR s 105 P T 2 A4 Bag sgh, 431308 CHL0,, 43 FiE R 416, H
LREPEY, MELMEAR L, MR AERMAEY . SR, B PIR". iR
CEA IR R EE AR AR | NAFLD [ U AR SR TET I AEEE, TH TR
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NAFLD., AW Ew, ZET (NF)xB M # o
(IkBa)/NF-kB p65 i A2 76 s & AL & 4B k&
VEEEEWMIER . AV I SR R
IkBa/NF-kB p65 & #2%} NAFLD K SUIFEhfEFIAE1C
WHET RS2, LU HAE NAFLD 91l R Rz 148
BEFRERE, BT ITSE RARGE T .

1 #MH5E 7%

1.1 Zh# 60 K SPFSD AR, 6~ 8JHik,
R (200 +20) g, W F bt 28 A1 A2 5255 3h 1)
N, SR A& UES . SCXK (&) 2018-
0002, H K RUAFEFEIR 25 CLEA . 1B 50%11
WEE, 4t 12 h IEE LR, IR
Ko

1.2 Z5Y BIRE(HTEE AR E TR
A S 110752-201816) ; 224 B 15 I H B
e (ERR B Il 254 FRA R, #5: 160220),
1.3 RXFENSE HAR-FHE) a5 &
(FER R BRIMZL O G (b &3k
F/~A]); Caspase-3., Caspase—9. IkBa. BRI
IkBa (p—IkBa) . NF-«kB p65. HifR b NF-kB p65
(p~NF-kB p65) . GAPDH 2547 4 ( 3£ [E Abcam 2%
F]); B A G (ECL) IR & (R i e e
EWANED s MRESRAEE F o (TNF-a) |« F A
2 6(IL-6) . —FA AL (INOS) MFHE 5% M Fff
43 BT (ELISA) 12500 6 (g s AR e i) o
FLUKAE | ALEN{Y . ChemiDoc MP BEREARAX . HbR
% ([E Bio-Rad A ]) 5 42 H3EAL AT (7
HEEEY AT

1.4 54, BESHRZ 160 HORRBEHLI A IE
FOP IR, BRIXTRRA], BARERA. . mNE
W, ZIEUENRTEIRA, fd 10 K, IEH X RA
FHRRAEDRIE SR, HoAth 4 21 55 0 G TRk (i
T peb ) BE At L on BT 53 R 10% 58T L 2% IR [
0.5%MHFREN . 5% EH by ) W5 F dE NAFLD B!
FAN, LN R T IELRE 4L 25 T 22 M G T DEL A
50 mg-kg'-dPEEM, BREM. . mHIEL S
AT EMRE 10, 50, 100 mg-kg ' -d ' HE H" ',
1% HE A AR R HR L 25 T4 255 9.0 o/ L AL 4N
WO, SESEE 1208, i NAFLD AR B
FFEBESE & K AR A 25 5 nT IR A 5 75
1.5 MBIERSHE

1.5.1 HEZ &R XA REALRE TR 4b

FER UG, AT B S, R i 0 55 17 i 20
ZIRIF 22 40 o/ L 25 P RER W E 48 h, B LN
oK, ZHIOREN, AW SRR AR A
Fie B HE e @G0 S U BT e 6, hvEm i
[, Wi P,

1.5.2 g0 fEAMRR SITIRE M ARE L
YES5 pm JERFIEKRDT R, JEEE AR S8R 10%
T8 R ARV W 5E 10 min, WS BE)S B TR %L
60% 57 TN BE N R U830 s, FHIMAT O YL il e (1
10 min, 60% 5 N EEFH LA EE 5 min, 1§ UEE £ 95
ARZEY min, HRAKEDE 10 min, WK E
(RSN = TR € NP UE ~ SN ST N3
RIS LT, AR R

1.5.3 Adfedgirten 20 8Pk 41K R
M, A3 000 r/min #5.0> 15 min /3B 107, 4 A
A TGN N AR A AL A (ALT) . K&
R Mo Wty (AST) . H Al =13 (TG) . &l I &
(TC). R ERRE A (LDL) . =% E 58 1 (HDL)
K-

1.5.4 ELISA B4em K H IR e TNF-a, 1L-6,
iINOS K- HARERAE 2D BR 4% B ELISA 4:057) & 15
FitktT,

1.5.5 &G %95 ¥ i (Western Blot) i 4 X FATF
20 4% F Caspase— 3. Caspase—9 #J & & & IkBa.
NF-kB p65 BB AT 2L FE 51 R RUIFAH ., JF
FEoT R, RIREER . BEHENER, £10% 1
e B R 9 — SR VN T Y B P HAL Uk (SDS—-PAGE)
SYEEN, HEAERMBM K (PVDF)E, L
50 /LR AR W 2 iR 04 2 b, AR ER it iR 2% vh i
(PBST) Pt Wi 5 73 51 % & Caspase—3. Caspase—9.
IkBa. p-IkBa. NF-«kB p65. p— NF-«kB p65,
GAPDH % —%¥t, M8 —4t, /A BCL#EITHRG,
FH Image] BRARTEE 1 BT 450 K BEAE AT 9347

1.6 itk RAISPSS 19.0 ek kA 4k
SEAT, BT LI EAE Y IR + AR 2E (v £5) 3R
INo AR BRI R Iy 225007, #E—22 W
PR FE 358 43 7 K% ] Bonferroni 2. DA P < 0.05 227
Aagitee L

2 %R

2.1 BRZJFWENAFLD KRIFERG F145
R SRR IR Hegr, AT IR 4 K BRI T
HALT, AST &g F 15 (P < 0.05); SHRIX] R
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F1 FBFHEKXRMFPALT, ASTEELE
Table 1 Comparison of the serum contents of ALT and

AST of rats in various groups (x+s, U-L")
4150 FRE(R) ALT AST
TR R4 10 2487+1536  4534+9.39
AL IR A 10 14723+25.12°  87.02 + 14.45"
ZIHHEIRELRGA 10 68.64+16.93%  59.58 + 12.14%
ERELAEA 10 143.02:21.67 8219+ 1854
ERE RN 10 94.19 + 18.54%%  63.36 + 10.42°%
ERE RS 10 5921 +15.49%  47.07+9.27%

DOP<0.05, SIEWXIBA LE; @P<0.05, SR
YR A, QP <0.05, 52K NS HEAE B2 Hois

PR, BARE . ) 2 2 0 Tl s T A
ZHALT. AST & it i EFEIR(P < 0.05); 5@k
Ji e AR B 2 Lh s, R 3% v ) et A R Bt 3
ALT, AST &M 25 (P>0.05), E145R %
AN IEEON IR K BURF /N 2540 523V b, T4
MR HES 5T, A RBA R, A% E
B FE, TCRAEM MR ; BRI I 2 K U
e P AR AR AR B 1D 2 0, A F A4 A% 1 4
SEZANMERE, AR HES KA 2B IRmEIR
Bl 2L 0 H TG B S O s L R g s AR R B,
AN EER R SRR IFANI RS 357, T B R
SEANMERE ; B ERITE, SEREREA
JEFFOE 40 BT 5 A, Lt AR 35 590 2 A 348 oK B
JHF AU 2 A A A R A St R 2 32 MU %

2.2 BIRZZEMNAFLD KRFFBRERMN #£2
SRR R SIER R IR R, BRI 2 R R
I35 1 TNF-o, iNOS 1 TL-6 7 # i 5 14 5 (P <
0.05); SRR i, HRFEF . milEd
M Z B NEBE A4 TNF-ac, iNOS FI1L-6 7 & 7
ERER(P <0.05); 52MEWENEIINGA LbE, &

S¥0E e
c. ZIE NI iR 2
4 . Tl o .

4

g4 R Rgye . ey

e EMRFE P

B HAXRFALREBTULILR(HESRE, x200)
Figure 1 Comparison of the morphological features of

4

liver tissue of rats in various groups
(by HE staining, %200)

R ZR 1o 79 8 2 R BRI T Y TNF -, iNOS FTIL=6 75
IR 2R (P>0.05),

2.3 BIREEMNAFLD XRFHAMBT K2,
RIGERER: HIEFR IR AL, BRI I R
S 4 20 Hh Caspase—3 Fil Caspase—9 2615 7K - i 2
LI (P <0.05); SEAN A E, FHRE T,
i A i 2R 22 0 W s IE B B8 41 Caspase— 3 #l
Caspase—9 Fik/KF- 3 TP <0.05); 524

*2 BAARMBFPRERFTNF-a, iNOS, IL-6 R EtLE
Table 2 Comparison of the serum contents of inflammatory factor TNF-«, iNOS,

IL-6 of rats in various groups

(x £5, pg-mL™)

215 () TNF-« iNOS 1.-6
TEH X IR 10 25.27 +1.38 42.08 + 8.39 15.03 + 0.35
FEERI I H 10 164.65 + 25.237 218.12 + 34.45Y 96.35 + 15.43"

EZ i i eE 10 57.66 + 6.98% 83.01 + 15.14% 41.12 +7.35%
FERRZE AR 10 158.73 £ 26.67 207.48 +28.54 89.53 + 14.26
ERRFE PR 10 95.19 + 14.52%% 121.83 + 17.42%% 57.19 + 10.28%
ERRE E R 10 48.32 +9.47% 75.26 + 12.27% 34.56 + 11.24%
DP<0.05, FIEHMIEALILE; QP <005, SHMX AL P <0.05, 5EMHEIHINmMAL L
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1 2 3 4 5 6
35 kDa
Caspase—3
19 kDa
|47 kDa
Caspase=9 5
|37 kDa
GAPDH 37 kDa
LOIEE XA 20 BRI R4 5 3. 22 M Wl i I A e

H; 4 FMRMAEA; 5 SRR PRI 6. BRE
rei)
E2 &HAKXKRIFALFATEH Caspase—3,
Caspase—-9 i Western Blot B2 ik &7
Figure 2 Western blotting strips of apoptosis protein
Caspase—3, Caspase—9 in rat liver tissue
of various groups

#x3 FHEKXRIFHELAHATEH Caspase-3.
Caspase-9 103 Fix = LLE
Table 3 Comparison of the relative expression contents
of apoptosis protein Caspase—3, Caspase—9 in rat

liver tissue of various groups (x£5)
o1 5] Gk Caspase—3 Caspase—9
- (H AXFRIAE AXTRAE
TR R 2 10 0.00 = 0.02 0.02 +0.01
FRA X HR A 10 037+0.06"  0.24 +0.04"

ZIEHIETEZ 10 0.05+£0.01%  0.04+0.01%
EAR RGN = A 10 0.32+0.01 0.21 +0.02
AR TR EA 10 0.11+0.05%%  0.09 +0.06**
FRE E A 10 0.04+0.02%  0.03+0.02%
®P <005, FIE#HXRALLE; QP <0.05, S
SR A ; @P <0.05, 520 BEIRIE IR L

JOi Bt FEL B 2L L 50, R 3R e ) 2 R L 4
Caspase—3 Fll Caspase—9 F ik 7KV o i 2 22 5% (P >
0.05)

2.4 BIRFEMNAFLD KRAFAEREARR &3
GERWR : IEHO IRAUR UM IR 250 M, i
BriEH, ARG, U RLLANRR; B
RUof B ZH R SRS A0 AN R, i Jo rp T AR
HEAR T 5 20 0 B 50 AR B 28 i 40 MR 28 A R T
Wi, % T ALLENRRH IR, @B RER T
J5 . BEE AR RGN, A0 b R D TR
b, HARE AR wR A ] WA B R

[g{p"«fﬁﬁ;:ﬁ' L PRI P
et e - * PP Y. W Y T T e A
e. BIRFE IR £ B AR E R
E3 &HKRATRERERA ARG R LR
(ML O%#&, x200)

Figure 3 Comparison of hepatic fat deposition in various

groups (by oil red O staining, x200)

2.5 BIIRZEMBJENAFLD KRMASKTE F445
B HIER IR g, BRI RE R B i
TC. TGHAILDL & B, M HDL &%
FEAR (P < 0.05); SHRINT R4 Heds, EARE P,
1 77 2 A 2 07 i i I TR 4L 1 v P TC L TG A
LDL % & W 2 BRI, 1 HDL & i W 3 34 hn (P <
0.05); SZEBEIREEINARAL LR, SRE SN
HREBUMIEH TC, TG, LDLHIHDL & & JCH]
ZH(P>0.05).

2.6 BRZEME IkBa/NF-kB p65 15 S EFME
a4, £se5R R HIERF A, FAXT
M4 K BT 218 p-IkBo/IkBa [V {E Fl p-NF-kB
p65/NF-kB p65 HLfH 3 [ H (P < 0.05); SR
MR i, B R e 2H A0 20 0 s Tt IR
il p-TkBa/IkBa FLE 1 p—~NF-kB p65/NF-kB p65
AR E TP <0.05); 525 HARGRAL b
B, ERE SR p-TkBo/IkBo HAE T p-NF-
kB p65/NF-«B p65 Lt {H 3% ik Jo W & 22 &% (P >
0.05),
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F4 FBHKXRMASKFILE
Table 4 Comparison of the rat blood lipids levels of various groups

(x +s, mmol-L")

ZH 5] FE() TC TG HDL LDL
1EH N IR 10 1.23+0.34 0.42 + 0.09 1.34 + 0.36 0.17 £0.03
FEERINT AR 21 10 4.64 +0.547 1.79 £ 0.25" 0.42 + 0.23% 0.73 + 0.06”
EZ =0 U 10 1.72 £ 0.35? 0.68 +0.14? 1.16 £ 0.23% 0.28 + 0.05
IR AR A 10 4.48 +0.62 1.66 + 0.34 0.46 + 0.16 0.69 + 0.09
B E Al 10 2.35 £ 0.34%% 1.01 = 0.122% 1.02 £ 0.18%% 0.36 £ 0.05%%
B ) A 10 1.46 = 0.41? 0.55 +0.17% 1.38 + 0.44% 0.21 = 0.03%

DP<0.05, SIEHXTRALE; @P<0.05, SHEAXIMALE; GP<0.05, S5ZMBEARHEINTMA Lt

1 2 3 4 5 6 3 1&3@

TicBoc| M A S S S - O (D2

p-TBo | W S e (40 kDa

NF—B p65| MEE_.—— . - D

p-NF-KkB p65| S S e S S s (65 kDa

GAPDI| A (5 LD,

LOIE X BRA s 2. SRR B 5 3. 2 M i 1k 1L ok
4l 4 FHMRRMAELL; 5 BREPREL; 6. B &
e
B4 FHHKXRIFHALH p-IkBa, IkBa, p—-NF-«kB p65.

NF-«B p65 i Western Blot 2 ik & 5

Figure 4 Western blotting strips of p—IkBa, 1kBa,

p—NF-«B p65, NF-«kB p65 in rat liver tissue of

various groups

R5 FHAKBIFALR IkBa, NF-«B p65HEELK FAILLER
Table 5 Comparison of the phosphorylated expression
levels of IkBa, NF-kB p65 in rat liver tissue of

various groups (x+s)
~NF-kB p65/
415 (R p_IKfto{‘/EIKB“ ' NF-«B }fés
‘ oA
IEF A 10 0.02+0.01  0.03£0.01
FERU T 2 10 0.72 £0.04”  0.58 = 0.07"
Z TR AR 2 10 0.08 £0.03%  0.04 +0.01*
B RALAI A 10 0.68£0.06  0.54 % 0.06
BRI 10 022+0.05% 0.14 +0.04%?
B R B A 10 0.04+0.02%  0.05+0.02%
DP<0.05, SIEWXRALLE; @P <005, SR
XHRALEES; QP <0.05, 5 ZMBHERGEIEAR A H AL

7 AR RS PN 15 T (NAFLD ) & A % J i 7
W T Al R AR AR A, i AT LB AN [ AR
FER ARSI REFA 405 . S AE S i AR Ak . ALT il
AST RIS B2 bn sy, I SZ 40T ALT
AST SRR B AR . AFFREE R R, &
HRZE AR 8 NAFLD K BUALTE o ALT, AST /K-,
WARNFOIRe s, B PN 2 Z5 A B A

TNF-o 255 RAEME BT, A0S RAE
PEER N, EdEIL-6. INOS [ REFIE, 5L
TR RAE S MBI, AR AR R, B
F A /> NAFLD K B SE P TNF-a, iNOS Fil
IL-6 A&, %2 NAFLD K ERCRAE N . A WF5T
FEUT, R S R AR A AN O T R
%o AR ERER, BHRZER T NAFLD KR
JHFJJE 8 T2 25 F1 Caspase—3 Fll Caspase—9 ) 3 ik,
PR T, B R B ES

HE Wi A B o 7 2 B AR AR A, 24 BR i Y
B L RE 3 i I A Y ARE B 5 T i A T i 22 R
FUERFIE, 51 %085 AT . NAFLD )% 4 5 8 31
BEKSF B A O, FL5 AR i 9 748 72 5 5 1E A
K, AR GER R, BHRZER T 1§ NAFLD X
FUMIE TG, TC. LDL &, Jf Lif HDL/KY-,
W B W AE K U A D

NF-«B & EE SR A T, @5 kBIEL
HEWAETE TAMIBT, S90S IR 2= B0 5 5%
Bt R, S 5ERAENF TNF-a. ILSER)
Tk, mAFEUFNERIE RNV KA . AIF5R 4,
IR, EARZ AR NAFLD K BT 4 4
IkBa. NF-kB p65 MR LK, £HEREZ I [E
T 1 0 IkBa/NF-«B p65 {5 538 B 3G v, 2E s,
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B2 NAFLD K FUFFIE P 8 S R, A0 AT 4%

Zi L riR, BHER ] feE 6 IkBa/NF-«B
p65 {5 5 3l 5 P48 52 NAFLD K U IS B DURR T
SR, R A B A R Y Il B Y T
8, X NAFLD & BB iR rEH . T —23841
W5 A8 78 A TE W 20 AR L—02 200 it i s A8 P A AR
RAFRSE IkBa/NF-kB p65 {55 il 76 1T 40 i g 1y 22
PEFIYER
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