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0.01) , B ME4H 4 rh Bax mRNA 350 F 4 H Bel2 mRNA FEi5B B (P <0.05,P <0.01),Bax/Bel-2 A i &%
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Effect and Mechanism of Puerarin on Renal Cell Apoptosis in

Rats with Renal Ischemic-reperfusion Injury
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(Handan Municipal Central Hospital, Handan 056001, China)

[ Abstract | Objective; To investigate the effect and mechanism of puerarin on renal cell apoptosis in rats
with renal ischemic-reperfusion injury. Method: One hundred and twenty experimental rats were randomly divided
into six groups: sham operation group, model control group, ginkgo biloba extract (EGb, 100 mg-kg ') treated
group and puerarin 25, 50, 100 mg-kg ™' treated groups; the model was established by gripping bilateral renal

pedicle vessels for 45 min, the drugs were given immediately after reperfusion once a day for 2 weeks. Two weeks
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later, the weights were measured, and the renal index ( RI) was calculated; the content of blood urea nitrogen
(BUN), serum creatinine ( SCr), uric acid (UA) in serum were determined; the histopathological changes in
renal tissues was observed by PAS staining; the apoptosis of renal cells was observed by TUNEL staining, and the
apoptosis index ( AI) was calculated; the expression levels of AKT, B cell lymphoma/leukemia-2 (Becl-2), Bel-2
associated X protein ( Bax) mRNA were detected by Real-time PCR, and the Bax/Bcl-2 was calculated; the
expression of Caspase-3 in kidney tissues was detected by Western blot, and a semi-quantitative analysis was
performed; the levels of C-reactionprotein ( CRP), tumor necrosis factor-a (TNF-a), interleukin-18 (IL-18),
IL-6, intercellular adhesion molecule-1 (ICAM-1) in plasma were determined. Result: Compared with model
control group, the RI in puerarin (100, 50 mg-kg ') treated groups was significantly decreased (P <0.05, P <
0.01) ; the content of BUN, SCr, UA were significantly decreased (P <0.05, P <0.01) ; the histopathological
changes and the apoptosis in puerarin treated groups were significantly alleviated, especially the puerarin (100
mg-kg ') treated group, and the AI in puerarin (50, 100 mg-kg ') treated groups was significantly decreased
(P<0.05, P<0.01); the expression level of Bax mRNA in puerarin (50, 100 mg-kg ') treated groups was
significantly decreased, the Bcl-2 mRNA was significantly increased (P <0.05, P <0.01), the Bax/Bcl-2 was
significantly decreased (P <0.01), and the expression level of AKT mRNA in puerarin (100 mg-kg ') treated
group was significantly increased (P <0.01) ; the expression of Caspase-3 in puerarin (50, 100 mg-kg ') treated
groups was significantly decreased; the level of CRP, TNF-, IL-6 in plasma of puerarin (50, 100 mg-kg ')
treated groups were significantly decreased (P <0.05, P <0.01), and the IL-18, ICAM-1 in puerarin (100 mg-
kg ') treated group was significantly decreased (P <0.05, P <0.01). Conclusion: Puerarin had effects in
depressing renal cell apoptosis and improving renal function of rats with renal ischemic-reperfusion injury, which
may be related to up-regulation of the expression of AKT and Bcl-2 gene, inhibition of the expression of caspase-3

protein, down-regulation of the expression of Bcl-2 gene and reduction of Bax/Bel-2 and inflammatory reaction.
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GGGATGCCTTTGTGGAACTA-3', R Wi 5'-TGATTT
GACCATTTGCCTGA-3", Bt K J&F 325 bp; Bax 5| ¥y
i 5'-ATCCAGGATCGAGCAGGGAGGATGG-3", F
I 5 -AGATGGTCACTGTCTGCCATGTGGG-3", B B
K BF 436 bp; AKT | % I it 5'-TCAGTAGC
ATCCGGCAATTATC-3", T~ W 5'-TGCTCAATCA
AAGCCACAGTC-3", F Be K JiE 213 bp; B-IL81 & (1
(B-actin) 5| ¥ i 5'-CCTGTATGCCTCTGGTCGTA-
3", F i 5'-CCATCTCTTGCTCGAAGTCT-3", A Bt K
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4 CEL S ming 3% 3 % B UUTE RIS &L RNA ;IR 4
pl CD-NA #i#% ,SYBR Green I 7] 25 pL, I . FiiF
G4 1 pl(20 wmol-L™"),0.5 pL Taq fiF (5 U-
wL) o IR K ZE 50 W, T4 ki 20 wL, BET
B0 2 s, A PCR ¥ 39 A i#E 4T PCR i, 44
SEEEEE C, A, HEAT I M 25 BT, FH B BR W R
HL UK A AT 4 38 7= W e Sk o SR AR X 28 235 mRNA
E T,

HEgHE mRNA =2C,( HIgFHH) - €, (B-actin)
2.7 HEHBRIZEEI (Western blot) £ I ' fE 2H 21
h Caspase-3 S H KA BAMEHAGEE, A
T A B4 % BRI ) 3K, 12 000 remin 1,4 C
2.0 20 min Gl BCA B 78w &, 8 1A
Je ERE LUK o VL A A ST VR B 4 Ok P YK 5 B
i LV, IR T 5% B Wik &4 2 h, —
Pra Cilm. Ve, “HEREAREHE 1 h 5L
ECL 2 {4, 45 £ H] Quantity One K A{F #4770 4 o
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F G ERAE T v B AR SCF 17 D0 5 45 20 K B 3¢
ti CRP,TNF-a,IL-18,1L-6 ,ICAM-1 7K 3,

2.9 geiteEsrtt R SPSS 17.0 #EAT St 43 #r,
THEFRH R v x5 32w, 21 ) 45 Bk FH A
FIT 250, I L BER ) LSD &6 5 5 11 85 58 BE R
X K56, DL P <0.05 N2 5 B g 3,

3 &R

3.1 X B AR RS IR A 5
TR P, A2 KB IEHE 803 B 3 T (P <
0.01) ; 51 20 Hi e, 28 85 4R 100,50 mg-kg ™ GJT
2 JE JE B O P A R B U A AR
(P<0.05,P<0.01), W1,

F1 BREMERDBETXREHEIERHIHM (35, n=20)

Table 1 Effect of puerarin on enal index in rats with renal

ischemic-reperfusion injury(x s, n =20)

215 F 4k /mg- kg ™! W e 4/ mg g !
BFA - 3.3£0.5
i % - 5.6+1.3"
AR 5 ) 100 4.3£1.1%
ERE 25 5.2+1.1
50 4.5+1.0%
100 3.8 +0.8%

T GEF AR P<0.01; GHIA D P <0.05,7 P <
0.01(F£2~61),
3.2 S 9 VE K RUMLT o BUN, SCr, UA
HESEW 58T R YL, B 41K Rl v
BUN,SCr,UA & ¥ B EFHm (P <0.01); 5HIR
W, 4B E 100,50 mg-kg ™ JAYT 2 JHAEE
30 AR AV e - 94 T 40 A K BRUIALTE o BUN, SCr, UA
HE(P<0.05,P<0.01), WLFE2,
Fx2 BREMNEHROBFETKRRMFEH BUN,SCr,UA S EMH
i (x+s, n=20)
Table 2 Effect of puerarin on content of BUN, SCr, UA in serum

of rats with renal ischemic-reperfusion injury(x +s, n =20)

Billes BUN SCr UA
A5 -1 -1 -1 -1
/mg-kg /mmol- L /pmol -+ L /mmol - L
[PESN - 6.7+1.5 25.7+3.4 67.5+10.7
il - 23.8 4.2 56.0 +6.8" 112.5 +24.6"
MAMEEY 100 14.2 £3.5%  40.8 +6.5% 92.8 £25.7%
W 25 20.5+4.7 51.3+8.2 104.3 £28.7

50 15.6 £3.8%  43.0£7.9% 85.0 +21.4%

100 10.9 £3.2% 37.2£5.8% 77.1 +18.3%

3.3 B R ot P R R B R 2 A M IR A R
(Ao A I PSR S IDN IR RTINS AN E

TR 25 35 2R DL S 5 A4S 10 2 K R JUE 2 0 485 ) o B
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SLEMRERIGIT 2 JAREAE W] K2 B0 B R Il 14 2 40 A
JEUE E A U5 78, Hrp LUES AR K 100 mg - kg YA
PSRRI . WK 1,

AT ARYL B B C B AR HE 25 mgekg ™ 415D, B AR % 50 mg-
ke "41;E. EARZ 100 mg-kg 2 F AR IH SR IO (1R 2,3 /)
Bl BEREMNEGROBETIARSEBALABSETANZMN
(HE, x200)

Fig.1 Effect of puerarin on renal tissue histopathological changes of

rats with renal ischemic-reperfusion injury( HE, x200)

3.4 xR L R R R /N ER 40 1 R T 0 5 R
BT AR AR B TUE 2 SR A bl /0 & B P 2 (5 200
JHO 5 T A Al T AR L A R A R B A 3 € 40 S
W Z AR EIIT 2 AR 0 D B B
T TE AR 0 K U /D ER A0 O T RO AR T A LR
MK 100 mg-kg " RITAHCR BN B F. WA 2,
PO T8 Bk B, AR 2H R B A0 U T A B R
FARAEF T (P <0.01), 1 £ H R EK 50,100
mg-kg " IAYT 2 AT AE 45 B G I I Gkt 7 OB VR
KA T 15 %0 (P <0.05,P <0.01) . WL3& 3,

TN TN R I i % WA L
e i 8 Havie &
WL Y B Fobte R8T

; &’5"'/’«%:‘}» TR

BT 52
&, 5 ';c:::,.;:: g - s
T S P N T U e
BINALTRA AR RN T R

o

TRE A

,‘,
i)
a\

B2 ERENERNBETIARESEHEALABATHENE
(TUNEL, x400)
Fig.2 Effect of puerarin on apoptosis of renal cells in rats with

renal ischemic-reperfusion injury ( TUNEL, x 400)
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*3 EREVNEHRNBETARGHEARMBTERNZN
(x+s, n=20)
Table 3 Effect of puerarin on apoptosis of renal cells in rats with

renal ischemic-reperfusion injury (x +s, n =20)

205 Hdk/mg-kg ™' T3R5 %
BFAR - 3.4+1.5
gl - 51.9 £6.2"
ERA B L) 100 32.5 £6.0%
IR 25 46.3 £7.0

50 35.9 £6.4%
100 17.6 £5. 8%

He s, B AR 4 KRR 4H 41 AKT, Bax il Bel-2
mRNA FiAW B FEFE (P <0.01),Bax/Bel-2 g3
FHE (P <0.01); SEIAIA A, £ B AR K 100,50
mg-kg ' JAIT 2 JE G, B i it P AR 0 R BB
ZH 4 Bax mRNA 35 i 3 L B Bel-2 mRNA %
KB B FHE (P <0.05,P <0.01) ,Bax/Bel-2 i %[5
fE(P<0.01), HE M2 100 mg-kg "2 AKT mRNA
RiEBETHEH(P<0.01), Wk4,

x4 BRENEHOEETARSHEAS AKT,Bax,Bcl-2 mRNA %355 % Bax/Bel-2 B8 IH (x £5, n=20)

Table 4 Effect of puerarin on expression of AKT, Bax, Bcl-2 mRNA and Bax/Bcl-2 in renal tissue of rats with renal ischemic-reperfusion

injury(x +s, n=20)

20 51 H g/ mg-kg ™! AKT( x107%) Bax( x107%) Bel2( x107%) Bax/Bel-2
BFEAR - 1.6 £0.3 7.1+3.2 6.1+3.0 1.9£1.5
FEAY - 2.00.7" 139.4 =46.1" 15.2 +4.9" 10.6 +6.4"
AR R IR 100 2.6 +0.8% 82.6 +35.3% 29.3 +4.9% 5.5 +2.4%
WIRE 25 2.3+0.8 127.0 £42.8 19.4 5.6 6.5+3.0

50 2.4+0.9 92.5 +36.0% 31.7 £8.2% 2.9+2.1%
100 2.8+1.0% 65.8 +27.2% 44.6 +8.5% 2.5+1.8%

3.6 X ff o U VR R BUE IEZH Y Caspase-3 K ik
R 5T R 2 bl R, R 2 KRR E 2 4R
Caspase-3 25 B 3% JHE (P <0.01) ; 5 HY 2 [
B, ERE 100,50 mg-kg AT 2 JE AE 6% W] K
AV e i £ T A5 45 R LU JIEZH 2 Caspase-3 K 3k
(P<0.05,P<0.01), WK 3,55,

Caspase-3 “— el S—

factin - —
A B C D E F
B3 SHSBMBEIRREHEHAR Caspase-3 fjRiE
Fig.3 Expression of Caspase-3 in renal tissue of rats with renal

ischemic-reperfusion injury

x5 BEREIVNEHROBEITARGHEAR Caspase-3 EHRIEH
B (x+s, n=20)

Table 5 Effect of puerarin on protein expression of Caspase-3 in
renal tissue of rats with renal ischemic-reperfusion injury(x +s, n =

20)

21 51 HlH/mg kg~ ! Caspase-3/B-actin
BFAR - 1.0£0.3
TR - 2.2£0.5"
ERAS 4R HLY) 100 1.4 £0.3%
HARE 25 2.0+0.6

50 1.7 +0.4%
100 1.3 +0.3%

3.7 Bk I R B 3K CRP, TNF-ar, TL-
18,1L-6 ,ICAM-1 JK-F-HysZ e 548 F A4 AL, A

AVZH K BRI 3 b & A it CRP, TNF-a, IL-183,1L-6 ,
ICAM-1 K F- ¥ 5 3 Fh i (P <0.01) ; 5HIAY A 11
B, E R 100,50 mg-kg ™ IAYT 2 JH AE 65 A A%
I S P R 0 K Rl 3% b CRP,TNF-a, TL-6 ,
IL-13,ICAM-1 & & /K B B B& A% (P <0.05,P <
0.01), WE6,
4 itig

B E R o R R R R A SRR % RIRT AR
ORGSR R i R S DL I R
ColbR REN TAEH N Z 6. I B 5 S i f
EEBGESFEE R EENERNEZ —, 5 &
FET- R E A 50% UL B ST ARk A BF 5T K B
THE T A4 R ) O L A0 B O T T R A
R R B R R AR A X o 2
F & $2 4t 1 3 1 S

B AR RO TR A% e b 2 B AR 0 A SO,
HA YA TR G R 25 B4R 5 A 53 38 1 e
P XU ' 3 1L A5 45 min S5 4 e 14 D 2 A 1
P 3 R BB AR HE A7 B 9 R L, 48 B AR IR YT
RE 8% 47 0B AIK B U 48 25, R AIK Ifi 3 b BUN, SCr, UA
B, HGE B RE, BOE T SO AR B S Bk
20 M T, AR B AR R LA I P KR
B4 U R T GE T R PE

AT R 2R S SRR A BT
FETTa AR, Horp Bel-2 B R k4 O HEAE H
Bel-2 il Bax #§J& T Bel-2 FE P KA Ot , Hi o Bel-2
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*6 BREXNSHMEZETARMDE S CRP, TNF-a,IL-18,IL-6 , ICAM-1 K FEH M (x +s, n=20)
Table 6 Effect of puerarin on content of CRP, TNF-a, IL-18, IL-6, ICAM-1 in plasma of rats with renal ischemic-reperfusion injury(x +s,

n=20)

21 5] F it/ mg-kg ™! CRP/mg-1.7" TNF-o/pg-L ™" IL-18/ng-L~" IL-6/ng-L~" ICAM-1/ng-L "'
IEEFN - 4.5+1.7 1.120.3 104.2 +£19.5 59.3 £10.6 30.5 4.2
LT - 20.8 +5.0" 2.7+0.6" 168.3 £27.1" 151.0 +42.5" 64.1+7.3"
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