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Protective Effect of Capsaicin on Renal Ischemia-reperfusion
Injury and the Correlation with TRPV1 Pathway

LIAO Pan-li, HUANG Lin"~
Wuhan_Children’s Hospital( Wuhan Maternal and Child Healthcare Hospital) , Tongji Medical
College , Huazhong University of Science & Technology, Wuhan 443000, China

Abstract;: To studythe protective effect and potential mechanism of capsaicin on renal ischemia reperfusion injury (1/
R). The SD rats were divided into Sham group,model group,low dose capsaicin group (4 pg/kg) ,middle dose capsai-
cin group.(8-jug/kg) ,and high dose capsaicin group (16 pg/kg). The capsaicin grorps were pretreated with capsaicin
(4.8.16) ng/kg at 45 min before ischemia by intraperitoneal injection. The Sham and model grorps were pretreated with
the equal volume of saline at 45 min before ischemia by intraperitoneal injection. . The content of ATP ADP AMP and
ATP + ADP + AMP in mitochondrialof kidney were examined by high performance liquid chromatography ; The content
of creatinine (Cr) and urea nitrogen (BUN) in serum were evaluated by ELISA ; PAS staining was used to measure re-
nal pathological injury ; The activity of Ca® *-ATP and Na* -K* -ATP in mitochondrial were evaluated by enzymatic meth-

od; The content of malondialdehyde (MDA) in mitochondrial was examined by thiobarbituric acid colorimetric method
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(TBA) ;The activation of superoxide dismutase ( SOD) , glutathione peroxidase ( GPx) and catalase ( CAT) in mito-

chondrial of kidney were detected by xanthine oxidase and Colorimetry, respectively. Western bloting was used to mesu-

are the expression of p-TRPV1 and TRPV1. The results showed that: compared with Control group,the model group has

higher expression of p-TRPV1,,more content of Cr BUN and MDA and more serious renal pathological injury with lower
activity of SOD GPx ,CAT .Ca® *-ATP and Na* -K* -ATP and ATP . ADP AMP and ATP + ADP + AMP content in mi-

tochondrialof kidney with no difference on the TRPV1expression ; compared with the model group,the capsaicin pretreat-

ment can significantly reduce the content of Cr,BUN and MDA and the pathological damage of kidney with significantly
increasing activity of SOD ,GPx CAT Ca’> *-ATP and Na*-K*-ATP and higher content of ATP ADP AMP ATP +

ADP + AMP and p-TRPV with no difference on the TRPV1expression ; Therefore , capsaicin can protect rats against rénal

ischemia reperfusion injury which is associated with inhibition of kidney mitochondrial lipid peroxidation.

Key words ; capsaicinrenal ischemia reperfusion injury ; mitochondrial ;lipid peroxidation
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Table 1 The effect of CPS on the concentration of Cr and BUN(n = 10,; +5s)

2H 5 Cr BUN

Group (pmol/L ) (mmo/L)
I ARLH (Sham) 12.25 +1.83 7.35+1.72
HERIZH (Model ) 166.17 £22.16* * 87.19 +11.24 "~
HHIE N (CPS,4pg /kg) 78.42 +11.36* 66.23 +6.78*
HHEH (CPS,8ug /kg) 52.24 +6.78" 43.24 +3.15 *
PR AL (CPS,16pg /kg) 41.34 +4.15* 31.68 +2.11 *

TE: "B ST AL (P <0.01) s "SR 4 S5 HEBIHAR L (P <0.05)

Note: *

2.2 HMENB/NERERGRIR M0

PAS e 45 R WoR i FARA B /MNEE B IER,
b R AR M HES RN EL A o AR /N R
AR IR AL W R R 5 % e 1 A 440 M 752

* Compared model group with Sham group(P <0.01) ;*compared CPS groups with model group(P <0.05).
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Fig.2 The effect of CPS on the protein expressions of TR-

T BRI ST ARG L (P <0.01) ¥ BUR 4 SR 4

Note: * *

BFARL B 4 pghs 8 pekg

1
Fig. 1  The effect of CPS on the kidney morphlogy by PAS
T " BRI ST AREM L (P<0001) *HUR 4 S BRI AR L (P <0.05) .
Compared Model group with Sham group( P <0.01) ;*Compared CPS groups with model group(P <0.05).
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Compared Model group with Sham group (P <0.01) ;*Com-

pared CPS groups with model group(P <0.05).
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Fig. 3 The effect of CPS on the activation of Ca® *-ATP
and Na®-K"-ATP in the mitochondrial of kidney
were measured by Enzyme method

FE: TR SIRTFARAA L (P <0.01) ;* B 41 5 A 4l

A (P <0.05)

Note:: * * Compared Model group with Sham group( P <0.01) ;* com-

pared CPS groups with model group(P <0.05).

Fig.4 The content of malondialdehyde ( MDA) in/ mito-
chondrial was examined by thiobarbituric acid colori-
metric method (TBA)

TE: T B SRFARLA  (P<0.01) ;¥ SRR 41 5 R 41

HIL(P<0.05),

Note: * * * Compated Model Group with Sham group( P <0.01) ;

#oompared CPS groups with model group( P <0.05).

2.6 FRMEXT B HR LK CAT, GPx 71 SOD i
TR0

SRF AN, BERYLH B PEL AL A CAT, GPx
i SOD {f PR FEAR (P <0.05) 5 M HHER 41 51
TULHFA L, ZhifA CAT, GPx Hl SOD {7 1: 52 7] £ 4K
PR 3 e (P <0.05) (M3 2) .

F2 HRMELRE CAT, CPx F1SOD FEMERM (n = 10,5 +5)
Table 2 The effect of CPS on the activation.of CAT,GPx and SOD in mitochondrial(n = 10 ,; £s)

25 CAT GPX SOD

Group (NU /mg) (NU/mg) (NU /mg)
fRFARLH Sham 245 £40 232 +46 217 £36
HEBIZH Modle 95 +11** 104 127 * 85+10**
BRHUZE L CPS (4 ng7kg) 136 +22% 117 +15* 116 +15%
M E 4 CPS(8 g 7ke) 175 +29* 146 +21* 153 +23*
PHUE L CPS(16 g /ke) 209 +31* 178 +33* 183 =27*

TE: T SR ST ARAMEL (P <0.01) ;"B 4 SRR (P <0.05) .
Note; ** * Compared Model ‘group with Sham group( P <0.001) ;* Compared CPS groups with model group(P <0.05).
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ORI, SR M Na ™ e i W] T e, 2T S 254
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F3 FMEWKRSAERLKE ATP ADP AMP FRE B (ATP + ADP + AMP) SEHIEI (n= 10,x 5)
Table 3 The Effects of CPS on the influence of ATP ADP AMP and ATP + ADP + AMP in mitochondria of rat kidney tissue (n =

10,x +5)

415 ATP ADP AMP ATP + ADP + AMP

Group ( pmol/1) ( pmol/1) (pmol/1) (pumol/1)
1R F-A2H ( Sham) 0.95 +0. 11 1.52 £0.23 1.07 £0.22 3.91 £0.55
K120 (Modle) 0.32+0.03** 0.57 +0.06* * 0.49+0.12** 1.38 £0.21" *
BHZ L CPS,4(pg /kg) 0.47 +0.06 0.86 +0.08" 0.53 +0.13* 1286 £0.27"
L CPS,8(pg /kg) 0.63 £0.07* 1.07 0. 14* 0.78 £0.15% 2.48 £0.36"
FHUE 4 CPS,16 (g /kg) 0.82 +0.10" 1.32£0.17* 0.96 £0.19* 2.11 +0. 46"

T R S BT RAAR L (P <0.001) " B 4 S BIR A LL (P <0.05) .

Note: *

WELARLAAR , ] 7 E s A LR AR SR AL B TR AL R, Bl
ATP Az it — 2032 B0, 3R 3 — 20 R BLAR g 2 1)
Bz, Sk A ATP (4 15 P ok — A R R
A FEEE T i, B I S5 ot P T 840 0 U 4 e
LRI N ATP & 8 2R N ATP il 7% 14 il E
FHOCHR A A

BRI 2 AF 9% B8 7, 4 o5 U 400 M PN 4k A
ATP i P 2 o 5 5 O A L P8 3 400 3 1 A 800A
SR Y MR A ORI TR, B E B AR
ATP 15 () T BE L K38 33 470 S8 I S A ek e OV
Sl P A, T A B YR YT AR R T 46
Vit BAR 258> o ASBIFSEAIESE , Sl 8 T P4
J& Cr BUN p-TRPV1 FIZ kifdk MDA(fr) ik DL X
2 HLA 10 B S 14 o, T 2k A Bt S F L UK il
SOD .GPx #ll CAT & ¥4 LA}t ATP 19 & & B 8. T [%
o T4 A L ATP [ BE J7 FEAR, B 2F — 25 BRI
ATP i3 o BEAR oI 5 800 7 5 U ot o P
P 5 2R A4 DI AT il 1 5 2R R0 1y SOD |, GPx
F1CAT 3% PE R TEA G, i 52k iA ) MDA & it 2
U SC L b TN PRl A R BE R B0 ATP i 1
R AV ) F B2 PR 28 R R) Ml R e A1 Sy B O ke ot -
TR 5 Sokiddep o 58S v A SR R E
SRR, 5 | RS L AR Sl 0T )2 1% o6 e RS AR RN iR
[ R et 48 Ak , S S T S Aok A B S AR s 1
Ab T A S T BRI GORLR ATP g 1) 51
Shk AALIR R ATP g I () &R , AT 52 ATP
it 1 T 2 B U A ) i R U A B A
T AR 2R Tl Ak B 0] — 25 300 p-TRPV, 3 fin & 4
A4 Ca® *-ATP fi Na*-K* -ATP fif .SOD ,GPx Fll CAT
WL R ATP (5 &, 1 0] B s /0> Cr (BUN (FlZk
hidA MDA it 3¢ 35 LA K 55 20 2000 B 405 , 156 BH AR

* Compared Model group with Sham group( P <0.01) ;*compared CPS groups with model group(P <0.05).

B I WG ATP (476 PR e 4 5 O B 1,
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b/ 2w R A i B2 Bir 5, TRPVL f£7E 45 LA Ser502
il Ser800 A = Y45 T 25 M Bl C (PKC) B R fbAir
R, PKC 3 5 330 28 43 5 S BT TRPVL g i iR Ak ik
' BETERFSE & B PKC AERS 16 B = oAb 2 7)
() 5% T BB S TE TRPVIL, WA B 58 TRPVI
XFHRBR B N, $87 PKC B2 TRPVI §f kI
SR IR, e R OB R TR TS TRPVL, B0 7
SR Ser502 M LA 2R 45 B8 188 i b £ X
W TR 3R T AR 4B R b TRPVL 38 .
1M PKC 76 43 BB ER 3 3 0 0918 &0 T [ B 38 7
Ser502 Fil Ser800 P~ i I LAY Ser800 3, ik
BB ZE AL p-TRPV1 #4557 4 36 38 07 w5 DL K R Ak
R LB 145 85 il o 1

ZE L TIR , BUUEE RE I A U — 25 TR DR A 2
i P R R A7 A1 J000 ) O S ot P R O A S
B 2 AR ) i T Ak O T RIS M A
B PR B AP R AN KRR T Bl A kL
P07 , G MBI PR A J5 L8 ATP &
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