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Protective effect of emodin on ischemia reperfusion injury of kidney autotransplantation
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Abstract: Objective To study the mechanism of emodin on ischemia and reperfusion injury in canine autologous renal
transplantation. Methods 18 Healthy mongrel dogs were randomly divided into sham group, emodin group, and normal saline group
with 6 dogs in each group. Sham group received kidney operation resection. Dogs in emodin group were injected dosage of 10 mg/kg
emodin at 2 h before surgery by intraperitoneal injection, and normal saline group with the method using the same volume. MDA,
MPO, SOD, iNOS, and eNOS activity were detected after reperfusion after 1 h, and postoperative serum creatinine (Cr) and blood urea
nitrogen (BUN) concentration and the level of TNF- a, IL-6, IL-8, and IL-10 inflammatory factor after 24 h were determined. Renal
tissues were observed under light microscope pathological changes. Results The content of MDA, iNOS, BUN, Cr, TNF-a, IL-6, and
IL-8 in normal saline group was significantly higher than that in sham group, while the content of MPO, SOD, eNOS, and IL-10 on the
contrary (P<0.05). The content of MDA, iNOS, BUN, Cr, TNF-a, IL-6, and IL-8 in emodin group was significantly lower than that in
normal saline group, while the contents of MPO, SOD, eNOS, and IL-10 on the contrary (P<0.05). Renal injury in emodin group were
significantly reduced. Conclusion Emodin can alleviate the ischemia reperfusion injury in renal transplantation, and the mechanism
may be related to reduce renal lipid peroxidation and inhibition of inflammatory factor.
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Table 1 Levels of MDA, MPO, SOD, iNOS, and eNOS in samples ( X+ Sy, 1=6)

4 ) MDA/ (nmol'mg ") MPO/(U-g")  SOD/(U-mL™") iNOS/(U-L™ eNOS/(ng'mL™)
BFER 12.03+2.71 0.5240.10 382.96+13.12 73.54413.98 375.13+17.04
N E A 16.7943.90" 1.42+0.22°  329.18+22.01 128.354+22.01° 319.78+23.25°
A K 21.66+2.69" 1.83+0.31"%  288.79+26.39™ 175.104+21.13™ 280.02425.20™

GETFARAE: "P<0.05; HRIEALE: 'P<0.05
"P<0.05 vs Sham group; “P<0.05 vs emodin group
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Table 2 Levels of BUN, Cr, TNF-a, IL-6, IL-8, IL-10 in the groups at postoperative 24 h ( X+ s, n=6)

41 %  BUN/(umolL™)  Cr/(umol'L™")  TNF-oTNF-a/(ng'L™') IL-6/(pgmL™") IL-8/(pgrmL") IL-10/(pg'mL")
BFEAR 12.6840.32 5724+1399  61.18+5.01 161.182521  40.184+3.95  66.34+6.91
K #H 14.78+231°  215.10+22.13"  62.24+4.86 163.1422.46  41.58+295"  67.13+5.88"
AEFEK 19194243 386.05+112.02" 82.96+8.12" 382.96+17.13" 63.96+6.43" 57.424+593"

SEFRALE: P<0.05: HKHEE: “P<0.05
*P<0.05 vs Sham group; “P<0.05 vs emodin group
2.3 BHAESFRTILR

BT ARA R E ALV PRI E, BB,
VAN SRR R A AR A AR B R K AR R BT i B
W, BA @R RGN, S50 NE
LR A MURPIR G G, I WA KRl
AT TR B K I ) S e, B /N B A
B BPIR S O, A58, AT, WA 1.

PN¢ GERIEY

E1 S SRR SR E SR
Fig.1 Results of the renal morphology in different groups
3 Wig

LRI AR NI 207k, Bha
B D Re s 2 WA G I B2 AOEZ —, Gl
FRREVERI 2 P B R 25 o Sl T
PG AR L5 — HARS WV, SR BRI AR 2
ZAA M AMEA B S IE 3 IACETHLRE,  Seannn
B, RO R T AR el
T IOAFAE G N T S HE e S MRS A 1 P
RN A (RS, I al fE - 20 HIA2 F ) 1) 2h fig
St 2 5 et PR 1 A A S 4 A
7. B EEUKiRE . BRIERE . fE4 DU
FRARH P40 L /MBRTEAL TR 7y AMA S e s
A RS AH da R VAR 7 7, fE
S — RV A R PEGUR RN, AL T 2 A A
JFk A BT DNA B4 s R 7
WAL S il . A H BEREA A AT
A AR, FEIEFREOLR, A Ak n] LI

(TR

PIRPE B LSRR REITERR, 40 el L R
o A, BRAEUNT, S H HIERER RS
IhREPAREE K, AR R RN R R, — Bk
St SR, A E IR A SR« HoE
R, I T S R AR PTG T 22 SR AN T R f 1 ]
B EMER AR, R A S I
BN, BEIRREAE R SERENE, S R P I A
I G T R AE T o I P E B AN S B
AR B /NEOR BRI, e — R E ) 2R
P, Kielar 250Ny, SOt R s 11045 A 2 454
P RVE /N A1 M D) BERRAT , — A1) H e 1% 4 e
A7, 4% IL-1. IL-6. IL-8. TGF-B. TNF-o 1
A matb B E 1 (MCP-1), 20 BB B 443 Mm
MR X6 1) BT A8 S V7 U A L PR 3 i P T
5Y ORI E 2 . TL-10 ] 3@ 30 Thl 400
(1) T i D At e it P REE B0 BT TL-6 B e LA
DUV EE 3o R 28 A0 B 11 7 A R e R 0 R P
TR, DR, T ERAE A 4 b
S TSI A P Y o 40 1 i R it

AR, KB A0 2 P28 B e I PR Fd g vh
SR TR ER . xE P BoR, K
B /D TNF-an NO B, $IHIRE E J0E W
el ek vt} U85 SYNETY S A 2 N =W E NS S B S )
PE R, R UR 45005 B A R3] o AR B 251
PRH T KB 206 BT e ol — 988 3 B2 4 PR AR 9 1
L, s KB 25 BRIk I A e i P 5 M i 4
AT PSR 552 P 2 400 i A7 o R 300 o 2 2 ke 1.
FEHEGE B A B A AP T ARSI S T
KB FO0 Bl ol P L R E R, 5 L B,
B RN R A M AL B B . 7B
glrh, AT K4 ) MDA iNOS /K- 5 2% i T
T A4, HMPO. SOD. eNOS /KL T T ARHA



©134 - PN T Y3

Drugs & Clinic

F2% HoW

201442 A

(P<<0.05); K ZUM MDA, iNOS /KF B &K T

APRE KA, {H MPO. SOD. eNOS /KFim TR T

R4l (P<0.05). A EL/KALH BUNL Cr. TNF-a.

IL-6. IL-8 /K-PW& m T F A4, H IL-10 /K

KT BT ALl (P<0.05); K¥{#E4H BUN. Cr.

TNF-o. IL-6. IL-8 7K-P-E2 LT EKA, |

IL-10 PR AR /K 4L (P<0.05), R KTEH

WML MDA MPO. iNOS 5 48 % [ ¥ TNF-a.

IL-6. IL-8 7K°F-LL K425 eNOS. SOD. IL-10 /KF

Kk A G PR EE B, DU BRYER .
SR P HE VR PR A U S e 5 A, R D) S

HRETT I IRIRTE A KB ENTR

A R AN PR AT RO ARYE R, Ik

TH RS AL S A 0T P S 403 0 B 08 S 2 AR A

S BRAF S I IR], 0 i o Al sk ot P P A A

LIRS, A I PR R A i ok P v a5 ()

Bl FG T SR PR o

Sk

(11 RAERE. PAHR AT M) 2 iR dbnt PEppeg
HR AL, 2007: 120-124.

2] T #, wEfe KEEAIEARRERE 0] 1y
L IRIR, 2007, 23(5): 236-238.

3] fRKse, ZBmee, &8, % KEENAEE
MNK-45 Fl MGC8-03 4iffuFfisZmi [J]. 24P
WL, 2012, 35(6): 408-411.

[4] RME, & &, ROE, % KHMEIFFANE L
HK-2 40 T B 5 N B A SR 9], gy,
2013, 44(12): 1621-1627.

[5] XUmibk, 5k &, 3= Bk 5F. KIEEXmEkiln/ FRE
VA ORYE T B SERRAIT ST (3], v PG B 45 A o
7, 2008, 15(1): 45-47.

[6] MREEE, RMEZE, W ¥, 5 KIEFO KRG
FERETE B (TR 1 T (90, o oo B 5 A AR Rk
&, 2006, 12(2): 136-138.

(71 W, EEROE, R, S KB R L
KB PRY 1 BHUBIRE ST [J]. hva s 45 A 0o i 1L A
Wik, 2010, 8(9): 1100-1101.

[8] RHKBE, TKA, /& &I HIKkBeagle K'E B
AL 1], R, 2009, 20(5): 3-5.

[9]1 LiangJ W, Hsiu S L, Wu P P, ef al. Emodin pharmacokinetics

[10]

(1]

[12]

[13]

[14]

[16]

(18]

[19]

(20]

(21]

in rabbits [J]. Planta Med, 1995, 61(5): 406-408.

O'Neill S, Ross J A, Wigmore S J, et al. The role of heat
shock protein 90 in modulating ischemia-reperfusion
injury in the kidney [J]. Expert Opin Investig Drugs,
2012, 21(10): 1535-1548.

D'Annunzio V, Donato M, Buchholz B, et al. High
cholesterol diet effects on ischemia-reperfusion injury of
the heart [J]. Can J Physiol Pharmacol, 2012, 90(9):
1185-1196.

Minguet G, Brichant J F, Joris J. Opioids and protection
against ischemia-reperfusion injury: from experimental data
to potential clinical applications [J]. Acta Anaesthesiol Belg,
2012, 63(1): 23-34.

Minamino T. Cardioprotection from ischemia/reperfusion
injury: basic and translational research [J]. Circ J, 2012,
76(5): 1074-1082.

Vatazin A V, Astakhov P V, Zul'karnaev A B, et al. Cellular
factors of ischemia/reperfusion injury pathogenesis in the
renal transplantation [J]. Ross Fiziol Zh Im I M Sechenova,
2012, 98(7): 906-914.

Miihlberger I, Perco P, Fechete R, et al. Biomarkers in
renal transplantation ischemia reperfusion injury [J].
Transplantation, 2009, 88(3 Suppl): S14-S19.

Boratynska M, Kaminska D, Mazanowska O. Pathophysiology
of ischemia-reperfusion injury in renal transplantation [J].
Postepy Hig Med Dosw (Online), 2004, 58: 1-8.
Boratynska M, Kaminska D, Mazanowska O. Prevention
and therapy of ischemia-reperfusion injury in renal
transplantation [J]. Postepy Hig Med Dosw (Online),
2004, 58: 9-17.

A&, VA, BRSO S SO A
A [J]. B SIENTE A ARE, 2012, 21(3): 287-290.
Kielar M L, John R, Bennett M, et al. Maladaptive role of
IL-6 in ischemic acute renal failure [J]. J Am Soc Nephrol,
2005, 16(11): 3315-3325.

Deng J, Kohda Y, Chiao H, et al. Interleukin-10 inhibits
ischemic and cisplatin-induced acute renal injury [J].
Kidney Int, 2001, 60(6): 2118-2128.

Patel N S, Chatterjee P K, Di Paola R, ef al. Endogenous
interleukin-6 enhances the renal injury, dysfunction, and
inflammation caused by ischemia/reperfusion [J]. J
Pharmacol Exp Ther, 2005, 312(3): 1170-1178.



