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[ Abstract)

of oxidative stress in rats with various degrees of heat stroke. Methods

Objective To observe the effects of curcumin pretreatment on renal pathological changes and the level
Eighty male healthy SD rats were randomly divided
into two groups (n =40) ; saline control and curcumin pretreatment groups. Each group was divided into four subgroups (n
=10) : 0 min (normal temperature) , 50 min, 100 min, and 150 min groups in dry heat environment. Rats of the saline
group were administered 0. 9% normal saline, and the curcumin group was administered 200 mg/kg curcumin. The rats
were treated continuously for 7 days. Rats of the O min group were subjected to room temperature, while the other groups
were transferred to a climate cabin (The Simulated Climate Cabin for Special Environment of Northwest of China) under the
conditions of 40. 5 +0. 5°C and 10 £ 1% relative humidity to establish the rat heat stroke model by a dry heat environment.
The rats were anesthetized at the corresponding time points, and blood and kidney tissue were collected. The contents of
creatinine and urea nitrogen in serum and superoxide dismutase (SOD), catalase ( CAT) and malondialdehyde ( MDA )
activities in homogenates of kidney tissue were detected. Renal tissue was stained with HE, and pathological changes were
observed. Results  Pathological changes of renal tissue were aggravated by prolonged exposure to the dry heat
environment. Pathological renal injury scores were higher in the saline group compared with curcumin pretreatment groups
at the same time points (P <0.05, P <0.01). The contents of serum creatinine, urea, and MDA were decreased in the
curcumin groups compared with the saline group at the three heatstroke periods (P <0.05). The activities of renal tissue
antioxidant enzymes SOD and CAT were increased in the curcumin group compared with the saline group (P <0.05).
Correlation analysis indicated that renal injury scores were correlated with MDA (r =0.75, P <0.01). Conclusions

Curcumin pretreatment has a protective effect on rat renal injury induced by various degrees of heat stroke in a dry heat

environment, and its mechanism may be mediated partly by antioxidant effects.

[ Keywords]

g e DUAZ O AR TR T 8 B T AT — R BIAE AR
MR Ar e, TEERA IR OB S (=
41C) AR e R, I Zh BES2 481 55, ™ B T
RN 248 B FE IR ZEAAE (multiple organ dysfunction
syndrome) ' ~*' | WBAER ) £ &L TR IIAET,
171 e ] PG I S B 2 A AR L o0 A R T FR VD 5 A
THRIRE T 2 BRI R Bk TR i, i
BRI GRS AR R, T IR N AL R 2
PR ZE2N 1RV 5T IO = 1 R R = 1 1R 7
S R e PGS A Y B, S A N 4R A
SR HERR, SRR A

FEFRAE g — 20 5T AR RO BT
A B AR RE R B R R, A SRR 22
PR AR B R A S A O SR F AT
DU PR A1) LT JULTR W TR VK g | LR I S L A
e G T P T v LA R L T U8 S T DT R T v [
B AT LA R AR e a0 JULPY I 0 5 i R AT
WSt I 22 B R R v U TR BAER I R B
AAERFIE S D FRATTHE I 25 8 T T A
TREUE 0 BA R, AW 58 2 T
PRI R B P S A | W48 2 o 3R TR B0 T AN W)
T IR 2 A5 78 5 o 3 A A DA R S Ak I K P
RIS

dry heat environment; oxidative stress; curcumin; renal injury; rat

1 #RFE*

1.1 SEIsh

80 H 6 ~8 JE& 1Y SPF g ifitt: SD K EL(190 ~
220 g), W B #7 B B K22 505 s ) ol [ SCXK
(#r) 2016 —0003 ], fAF TR EE (25 £2)°C 1Y SPF
R LB =, 12 h AR5 BEIEIR, k5K
FE AL [ SYXK (7)) 2016 — 0003 ], FHLA K 2
H(n=40) . FhK X MR LA N 22 8 R WAL TR, F
HTEHNAMNTH(n=10) : TH 0 min 21 ( B3I
M), TS50 min H(FREHEH) , TH4 100 min 4H
(thpEd2a) | T# 150 min A (FEREHE24),
KAKRRA T 0.9% 4B KES , Z R4 KK
Y5F 200 mg/kg EH R + 5% R R 4k K ANIE
BeE RS SRR ELRES 7 d, 0
min 21 B TR IR [ R (25 £2) C, HXHEE
(35+5)% ], HA A AE VAL RRIR A N TS0 50 AR
R8I 22 X R B2 Be AT ) BB A T IR BE [ (41 =
0.5)°C, L (10 1) % | h & A R EE B K ELrh
BRI R R s 1] JRR K SR AR BE R B, R
EBRCR M, B— 300 B LT 109% W BS IR I, 59—
W TR AT HA, ISR BT A Hm X
REEBE S T Ze 0y 4 PR, 44 3R RN 45T
NAE M L HE S5 DWLL2018001



50 o AR BE 22 1 2018 4F 11 F 45 28 4545 11 1)

Chin J Comp Med, November 2018 ,Vol. 28. No. 11

1.2 FERAFESNEE

L EZ R AR TR Sk A 7= i E T
0. 5% ¥R P RLLF 4 K 4 (CMCNa ) Fh i J ; #8 E 4k
B AL (SOD) | i % 1k &L M ( CAT) DA K N %
( MDA ) 32500 €50 [ R ot A ) T AR 52 i
BCA 57| & ) H Thermo Fisher A #], 4 H a4k
i 4 (BS-180 ) ( H [ 4 Hi 2~ ®] ) 5 oA f I BE
CKX41( H A Olympus ) ; TS-12U A= ¥ £H 23 i /K #L
(P EEME) s LEICA RM213 B4 404 F AL (75 1)
BI-2000 B2 B8 504 R 40 (LR 28 SR B A W) 5
YB-6D FIA: Y2 4047 1 A HLAIL (9L 2280 G
FEARAF]) .
1.3 XBWHZE
13,1 IyEWUEF IR ZR R

TEAR R B E] 5, 3% 13 B b2 PR R B KRR,
Jis B DK AL 1LY, 3000 r/min 5.0 10 min, BT,
4 H B A AR BTG A T LI SR 2 /S il
1.3.2 B A I

BUOR U 42T 10% Hop: Y v i, ik
AR Y] B HE Ju s JR7EBUE 4T
el i, e N AR B L ZUE A 2E R 7F 400 A5 10T
THELEMEE 100 A FALET, EAT Paller” s 3437
B RS E LIS 10 N TIRAS B /N, 4%
100 ~B/NE L A, A B/ NVE BT BT K | 40
SR (1) 43 s R G A 5 (1) 43, BET& R (2) 435 B AL
(2) 45, B /INGE A5 T PR A 9% 1 L VR 6 ) 40 L ( R B
FARIS AR ) (1) 4
1.3.3  'B£H41 SOD .CAT K MDA I P A6

HLO.1 g A B 402, B T3S K A5 h bt s
ZEIHUIR, JITA 900 pL PBS ¥, 12 000 r/min B0

1009 oy 7K £H(Saline control group) #
== £ # F 4 (Curcumin group)
80 ﬁ
S L
= 60 -
22 #
2
&S
= 40 4
20 -
0

0 min 50 min 100 min 150 min

SR K YL A R E) A L8, ¥ P < 0.05,%P < 0.01,

10 min JC 13, 4386647 SOD | CAT B¢ MDA & £ £
W SOD 1 B I ST ALV A 0, 3 U/mg
pro; CAT F 7] DWLYGEEAG I | B4 A U/mg pro; MDA
ARG B 2 iR, BRA7 S mmol/mg pro,
1.4 HIHEFE

R SPSS 21. 0 GEHHAFIEAT AT . T Bk
FPPRIR £ bRifE2E (& = 5 ) 3R, 41N HEBCR
SIREAR ¢ KB, MDA 5 Paller” s 343 A 56 1 5% 1
Spearman SEZRAH AT, LA P < 0.05 22 5747 1
Hhk.

2 R

2.1 MFEHRAE.REEEE

mE 1 FrR, FERF ST AL T 50 min, 100
min DA 150 min 283235 2 WAL PR KBRS HILETF
THEHBMTHKA, Z5 A B EEP < 0.05,P
< 0.01), 17 PR FE A & B R, (A7 T34
B 50 min B, B RAREZRA S BRI KABA
iRk B2 SR EM(P > 0.05) ,1E 100 min Al
150 min I, ZERHAIR X AW BALT KA, 22 57
HRFEE(P<0.01),
2.2 BHAREZTHE

THIIAEE 50 min B ER 7K 4 5 95 BE AR AL F 3K
B /NERBE ARSI, B /N b R A K B
A AN B L 7 5 25 B 2% T AL B A T L B AR A A
KA W%, T 100 min £ 7K 20 955 FRAS Ak 33—
AIIE AT UL INER R RS K B /INE B B A i
REREAS K M5 IR Y, 20 R 75 5 2% 9 3% A
Y /INER B s e A AR RS O, B /N b R A e
JiK, B D B T AR . 150 min B AT DL /)N

14  mmm 27K £H(Saline control group)y #H
= 3 # 4 (Curcumin group) ~

PREE (umol/L)
Urea nitrogen
A& o o o

8}

(=]

0 min 50 min 100 min 150 min

Bl A5 s i U R 21

Note. Compared with the saline control group at the same time,*P < 0.05,*P < 0.01.

Figure 1 Changes in the serum creatinine and urea at various time points
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Figure 2 Renal histopathological changes. HE staining
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Figure 3 Changes in Paller’ s scores of the renal injury
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Figure 4 Changes of SOD, CAT, and MDA in the renal tissues at various time points
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