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Protective Effect and the Possible Mechanism of "'Fresh Ginseng Paste™

on Cisplatin-induced Kidney Injury in Mice
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Abstract: The protective effect of fresh Ginseng Paste (FGP) on cisplatin (CDDP)-induced acute kidney injury in mice was studied here
and its potential mechanism was explored. The renal function was evaluated by determining the serum levels of urea nitrogen (BUN) and
creatinine (CRE) in mice. The oxidative stress level was evaluated by the detection of superoxide dismutase (SOD) and reduced glutathione
(GSH) activity in kidney tissues and malondialdehyde (MDA) content. The pathological changes of renal tissues were observed by using H&E,
TUNEL, Hoechst 33258 and immunohistochemical staining, and the apoptosis was analyzed by western blot analysis. The results clearly
showed that compared with the normal group, the serum CRE and BUN in CDDP group increased by 96.97 umol/L and 16.71 mmol/L,
respectively. The MDA content in the renal tissues increased by 1.29 pmol/mg, and the GSH content decreased by 5.74 pmol/g, the activity of
SOD was reduced by 49.94 U/mg (p<0.05). Compared with the CDDP group, FGP inhibited the overproduction of MDA, the increases of CRE
and BUN. Moreover, FGP treatment increased the renal levels of GSH and SOD (p<0.05). FGP decreased the tissue glycogen deposition and the
apoptosis of renal tubular epithelial cells (p<0.05). Western blot analysis indicated that FGP could significantly inhibit the overexpression of Bax
and cleaved caspase-3 and reduce the protein expression level of Bcl-2. In summary, FGP exerted a protective effect on CDDP-induced renal
injury in mice, and its mechanism may be related to the improvement of oxidative stress and anti-apoptosis.
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Fig.1 HPLC chromatograms of: Ginseng total saponins (a) and
FGP (b)

E: 1: (S)-Rg2; 2: (S)-Rhl; 3: (R)-Rhl; 4: F1; 5:
Rg6; 6: F4; 7: Rk3; 8: Rh4; 9: (S)-Rg3; 10: (R)-Rg3;
11: CK; 12: Rkl; 13: Rg5; 14: (S)}-Rh2; 15: (R)-Rh2; 16:
PPD.
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Fig.2 Effects of FGP on body weight change and kidney index
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EF4; 5 CDDP 2aARkk, "p<0.05, #p<0.01. FTER.

2.3 FGP xf CDDP Z ¥ i /I il A& {45 47 8y

7]
w3 Fas, NRE—IRIEREST CDDP (20
mg/kg) J5, CDDP 2H-51EH % EZHAREL, /MR i

CRE HI&EINT 96.97 ymol/L, BUN & &EHIN T
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Fig.3 Effect of FGP on BUN and CRE levels in serum of
CDDP-induced acute kidney injury mice
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Fig.4 Effect of FGP on GSH, MDA and SOD levels in serum of
CDDP-induced acute kidney injury in mice
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Table 1 Results of renal tubular necrosis score of mice in each
group (Mean%SD, n=8)

Renal tubular necrosis grade

Groups 0 ’ 5 3 p Ridit analysis
Normal control 6 2 0 0 0 0.16
CDDP o o 1 3 4 0.74°
FGP400+CDDP 0 1 2 3 3 0.65
FGP 800+CDDP 1 2 3 1 1 0.46"

R H&E Yt si e (K 5), IR A
A, B/ INER R TR LB /INE A5 R T ELIE I, 40
HMEIR A, TEWAEIG; 1 CDDP 4 5/~ ek
JiiAK, PRERBREIER, FERSEBOM, BANEYIK, B
B LRI IRGE, RN IUE R, ANH
WEE 2%, B RLTK I, TE05R P 28 P i i
L CDDP HL#, FGP {K5fI&EZH (400 mgkg) B/
WA 0k N R L N AT IME P ST 3
/b, FGP mi7E4 (800 mg/kg) B /NERFESs P 4546035
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Fig.5 Effect of FGP on pathological changes of renal tissue in CDDP induced acute renal injury in mice
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ﬁ [l
Normal CDDP 400 mg/kg 800 mg/kg Normal CDDP 400 mg/kg 800 mg/kg
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[E] 6 FGP X CDDP iFSHYSME Si5i45 /) R B 4H LA 4R A RIS/
Fig.6 Effect of FGP on apoptosis of renal tissue in CDDP induced acute renal injury in mice.
E: PR HIEART AT HELSD, n=8. “p<0.01, #xrFEFL; 5 CDDP 448k, *p<0.05, “p<0.01.
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Hoechst 33258 Gy Al B /N 4H i 7K T (
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KBTI SIS BTN, AN SS F iR,
H IO ERR: FGP I & 2H (400 F1 800 mg/kg)
WP CMZE/D . IR A CDDP HiHT R %
BN (p<0.05), fE45T FGP ¥J7)5, FGP EiEHI&E
HIH T FE, HEAZEN (p<0.05),

TUNEL ety 3 52 i i vk (B 6).
I3 BT 45 SR SR 7 TE o 2L /I B L 4T 435 A0 75 Wl
WL, TeREEAR(k; CDDP 415 /N b i A e,
HFHMFRERZ, R AT WARAZA IR K
FIEA k> TUNEL BHMEAIR MG, Ml sk
DR (p<0.05, p<0.01). CDDP 4 51EH %HEZ

fo¥]

Bax-2 (1:200)
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o - p— -
o L N
1

Bax stained area / %

Normal CDDP
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CDDP+FGP

o
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FHEL, TR EE N (p<0.01), £45T FGP IGJ7 )G,
PINFIELH (400 A1 800 mg/kg) 5 CDDP 4LAH LY
BTG, HEAREME (p<0.05).

ASEEGE T TUNEL 421 Hoechst 33258 4 Al
SELERAYRER, FGP AU TR AL B I B R
AR TR, 2 IR IR N A M T e
A ) BRI AR kT FGP 4424515
F 7 RHERIGE.

26 FTETHRE AWM

Nt BRAE FGP % CDDP 7551 S 4t -
R ER, KA e H 2305 (] 7) Fil Western blot
i (E 8) KB ZH44 Bax, Bcl-2, caspase-3 [
HERIBKT . IXLLsE 5B CDDP 4R B B4 5
Bax, cleaved caspase-3 [31A/KF-, FFH 5 1R 2HAH
FURAIK T Bel-2 IRIA/K T, idid FGP 45 241X 74t
53] 7 BRI, LA ESREEW] FGP X% CDDP %
SRR EHR R T BEAIHIER (p<0.05,
p<0.01),

CDDP+FGP

Normal CDDP

400 mg/kg 800 mg/kg
CDDP+FGP

[&] 7 FGP %t Bax #0 Bc|1-2 FRiAKFAISINE
Fig.7 Effects of FGP on the expression levels of: Bax and Bcl-2
E: ARERRIREERR, BT REASFAM R §EF4, CDDP 4L, CDDP+FGP (400 mg/kg) #= CDDP+FGP (800
mg/kg 2B B4R L P 65 B8 kK. TR 0383 R T A T 3ELSD, n=8. "'p<0.01, A8x+-F EEF 40; 5 CDDP 28481k, "p<0.05, #p<0.01.
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