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(8 Z)] B#: XA EAFFERARFELRRANFAREFG TR, Fk: B 32 2 Wistar K A AL 4 2+ B 40
(CON4) . LB (SEVLL) . KAl 3 £% %4 (CUR-L4) Al £% %4 (CUR-H4 ) , 548 2,
CUR-L #» CUR-H 414534 200 mg » kg #2300 mg « kg £% % # § 42 6d, M5 SEV 241, CUR-L 224 CUR-H 41
KA 3.3 % LA EEALFE 6 h, KA Morris /KK &M KR 5T LICE A5 FAM -4 (HE) & ENRELALTE;
BT 2, 9% R K38 (ELISA ) #ml K R Ly P a4 —6 (1L-6) . g @iiZ —1p (IL-1B) . ME IR E F —a
(TNF-a) . A =8 (MDA) . # A LB LEs (SOD) Ffe i kit B8 (GSH-Px ) #97/K-F, TUNEL k4|
WD 4 AR 4a B M DL ; Western—blot 4 i L2028 2t A A X B e Ak, 4% 5 CON 449k, SEV 40k Rk
BHRIA D, FAFERHEEK (P<005), HELALRF IL-6, IL-1p, TNF-a K-F, MDA 4 &%, SOD #e
GSH-Px M EA% (P < 0.05) , #HLARATEF Bel2 EG £ %, Bax B9 Rk %I& (P <0.05) ; 5 SEV
Zirt4, CUR-L 44w CUR-H 28K R kit R ARG, FHFEREG S (P<0.05) , HLHARF IL-6, IL-1p,
TNF—a 7K -F, MDA 4% %1%, SOD #» GSH-Px &% (P < 0.05) , #& L8R8 = &4 Bel-2 & G £k 1K,
Bax & @ £k 7% (P < 0.05) . 42 CUR-L #4142 CUR-H 20}b%, X3547 £ FH A% FEL (P> 005) , &
EHETOLE—RREERELRABFLORKFT . A e, s 5 25088 K E,. R RIRE RN F
Ab 22 2 R T W A AR K

(REiIE ) ApedhelEst; £85%; LRE

(HES>ZES]) RI7I2 (CEFRISEG ] A

Effects of Curcumin on Sevoflurane Induced Cognitive Dysfunction in Rats

LI Hong-ying, QI Xiang-wen, MAO Shan-shan, PANG Hong-li™
(The First Affiliated Hospital of Henan University, Henan Kaifeng 475000)

(Abstract)  Objective To investigate the effect of curcumin on sevoflurane induced cognitive dysfunction in rats. Methods
32 Wistar rats were randomly divided into a control group (CON group), sevoflurane group (SEV group), low curcumin group
(CUR-L group) and high curcumin group (CUR-H group), with 8 cases in each group. Rats in CUR-L and CUE-H groups received
200 mg « kg™ and 300 mg * kg’ curcumin intragastric treatment for 6 days respectively, and then the rats in SEV, CUR-L and CUE~
H groups were all treated with 3.3% sevoflurane for 6 h. Morris water maze was used to test the learning and memory ability of rats.
The morphology of hippocampus was observed by Hematoxylin-eosin (HE) staining; The levels of interleukin-6 (IL-6), interleukin-1
B (IL-1B), tumor necrosis factor-o(TNF-a), malondialdehyde (MDA), superoxide dismutase (SOD) and glutathione peroxidase
(GSH-Px) in hippocampus tissue of rats were determined by enzyme linked immunosorbent assay (ELISA). TUNEL assay was
used to detect the apoptosis of hippocampal cells. Western-blot was used to detect the expressions of apoptosis related proteins in
hippocampus. Results Compared with the CON group, the escape latency of rats in SEV group was increased, the number of
crossing platform was decreased (P< 0.05), the levels of IL-6, IL-15, TNF-a and MDA in hippocampus were increased, the activities
of SOD and GSH-Px were decreased (P < 0.05), and the apoptosis rate and the expression level of Bcl-2 protein in hippocampus were
increased, the expression level of Bax protein was decreased (P < 0.05); Compared with SEV group, the escape latency of CUR-L
group and CUR-H group decreased, the number of crossing platform was increased (P < 0.05), the levels of 1L-6, IL-1p, TNF-a and
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MDA content in hippocampus were decreased, and the activities of SOD and GSH-Px were increased (P < 0.05). The apoptosis rate
and the expression level of Bcl-2 protein in hippocampus were decreased, while the expression level of Bax protein was increased
(P < 0.05). However, there was no significant difference in all indexes between the CUR-L and the CUR-H group (P > 0.05).
Conclusion Curcumin can improve the learning and cognitive dysfunction induced by sevoflurane to a certain extent, and the

mechanism is related to the inhibition of hippocampal inflammation, oxidative stress response and neuronal apoptosis.
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1.1 Skt 544

176 WA B BRI [ B 1 R A FG R E 0 B (specific
pathogen free, SPF) % Wistar KX i 32 R, & F &
230 ~ 280 g. LMk (Sigma, EE) , FEEHE. “HHE
iR (Sigma, ZEE)D , HAM A K -6 (interleukin—6,
IL-6) . A%/ & —1p (interleukin—1p, TL—1f) . M
R RFER F —a (tumor necrosis factor—a, TNF—o) . P —
f% (malondialdehyde, MDA | #84{L 41 /L (superoxide
dismutase, SOD) . 2% Bt H Ik i % 4 B§ (glutathione
peroxidase, GSH-Px) PG G W fiH5e (enzyme linked
immunosor—bent assay, ELISA) iR 7 &. TUNEL iz 7
AL E ARG &SN T IR R EE R AR
AHE.
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32 RKERBENL 2 PO, 8 R, 45l hyxt if
4 (CON4) . LM (SEVA) L FMAE
4 (CUR-L 4D MzEmzmAEML (CUOR-H4D . K
Ft CUR-L 4141 CUR-H Z1%) B 5t 200 mg « kg™ A0
300 mg * kg IR (CHEETHUR 0.9 % SALENE S
WHFE) , CON 211 SEV ALV SR AR ) — F L E AN
0.9 % FALSHIE SR AW, 1k -d', #ELL6d.
WGV IRGIIYE S e G, R BUBON B i ) 2 35 JhR T

FS4 (50 cm X35 ecmX35 cm) , H X T SEV 4.
CUR-L 44 F1 CUR-H H K, M ARz 5 % L
kAT 40 % EAHIRA AR (2L e min™) , i %-L R
R WREE N 3.3 %, ¥4 6 h, CON ZH7EHH A (1 444 T Wt
AN40 % ES (2L +min') 6 h, ZHJ5ERTE . AH
FUIH ] B K 2 5 — P = e A6 B 25 0 2 e dttad .
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SENLHAT L HoKIbRI R 4 N RIR, &H 1A
NIK B SFEAL T KA E], 4 4K B K T i th B
TR, MK EHR 2T 6 B Ry ek vE AR,
I 60 s FRANFIF & 10 5] B IHEF S 0B IR A, ]
WEREE AR 60 s; ZLHRKRAFH N4 Kk, LS5 d,
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1.4 FAM - FUFENRELURATE

FH KR 10 % K& SRS, WSk DU 2 55 H
WA, —Hr 10 % HFEEE E, BRI 2K,
AT, WEESLY A (S um) o H—# R AT
T 20°CHAT &M RHTIAK -4 (hematoxylin—
cosin, HE) Ju, il & bf B ML 2 5 ) Jr i, &
KIG BT I AREE R Gt 5 min, ZEMH/K 5 30 min,
CTEN K 10 min, 1% R L 10s, TJEE T HH0E
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HRRBESXHALES.
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FIH & A e BRSO A R R E B R,
KM BCA VEIE B H BUKE . & 41H 80 ug & H B i
Tob TR R RR AN SR T IR I i R FB VK (sodium dodecyl
sulfate polyacrylamide gel electrophoresis, SDS-PAGE)
RGNy B, e AT, S % R Wk A R
RE2h B, ARG — 1. Bax §ifk. Bel-2
LA B-actin FLAE (1:1000) , 4 °C W EHILR, k.
ION G BT e % BR B8 11 G (immunoglobulin G, 1gG)

(1:20000 “HUZ=iRIFHE 1 he IMAF RO, Z5

JE A Tmage J 15 H ) 2675 55 A 2 5615 KB A ELAE R0y
H B A A Rk

1.9 %itsan

K SPSS 19.0 BAFHEATHARALEL, THEBRH A x5
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FABRSEAREAS K056, THECPORET B 0 L3R, R A,
P < 0.05 NZEFAAGFE L.
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YIEER A /d
7E: CON ZH—xFMB4; SEV 4 — LMk 4l; CUR-L 4 —3i
EHEH; CUR-HHA—EEHEmAEd.
5 CON 4k, *P < 0.05; 5 SEV 4%, “P < 0.05.
1 &4 K E, Morris 7KK B 688 (R 40 Hb

R BHEARBINGRE 5 RBBETERIYILE 6 Ko 8eF 6 IR#
(n=28, )_gis )

Mol HREE AR /s TR 6 L IR
CON 41 1821 £2.15 428 +0.37
SEV H 38.05 + 3.85° 1.68 +0.42°
CUR-L 4 31.73 £5.04™ 3.12+£0.26%
CUR-H 4 29.60 + 5.18" 3.30+0.38°

F 26.764 16.254

P < 0.001 < 0.001

7E: CON 4l—xtWB4H; SEV 4 —-LEdl; CUR-L 4H—
LM EEFIEY; CUR-H 4 — ik Em7 e,
5 CON 4Htb#:, “P<0.05; 5 SEV A, "P < 0.05,
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HE Jet 45 B8, 5 CON 414, SEV 4l 54
LU HEFI AR, 4HRER AR, A ERIR; 5 SEV
b &, CUR-L 2 fil CUR-H 41 ¥ T 26 23 41 i HE 1) kH xf
B, M &S B %, CUR-H 41 % CUR-L 41
AR, DLE = 2,

23 EHANLARBANMARISGLHAEEERT
KF- 89 %o

5 CON 4 Lk %, SEV 4 il & 4 4 IL-6. 1L-1B 1
TNF—o KT, ZRAA SR EREL (P <0.05) ;
5 SEV 4 b %, CUR-L 41 1 CUR-H 4 1L-6. IL-1PB
M TNF—o 28, ZRBA S FEX (P<0.05) ;
CUR-L 0 fl CUR-H H L 8, Z R B LG i ¥ 8 X

(P>0.05 , WE2.

F2 HUK R DA SURAE R FKT
(n=8, ytg, ng+L"

Ml IL-6 IL-1B TNF-o.
CON 41 22.17+ 9.97 4.15+0.94 1.42+£0.37
SEV A 4622 +1035°  9.09+3.74°  338+045°
CUR-L 4 2996+ 5.17°  522+0.55¢ 1.75+0.23%
CUR-H 4 3056+ 526  5.62+0.59¢  1.95+0.43%
F 24.561 17.842 14.625

P < 0.001 < 0.001 < 0.001

7H: CONH—XtHE4H; SEV H—-bLH#sH; CUR-L 4H—
EWRRHRH; CUR-HH—£HEKamEA, L6 — 940
K —6; IL-1p — A4 3K —1B; TNF—o — PRI FEH T —as

5 CON ZHI%:, °P < 0.05; 5 SEV A LL#, ‘P < 0.05.
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5 CON 41 # b #¢, SEV 41 MDA & & & 3 4 fin,
LA L EF SOD Al GSH-Px & B P& AC, Z R B A4
THEE N (P<005 ; 5SEV M, CUR-L 4
I CUR-H 41 MDA + & & & />, b1 % th #F SOD Fl
GSH-Px & PETH &, ZRAASIHEE L (P <0.05) ;
CUR-L 4RI CUR-H #iLt#;, MDA. SOD I GSH-Px %
FWTG R (P> 0.05) , WE 3.
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%3 RUIRRED U K44 MDA 4 & & SOD. GSH-Px jif %

b (n=8, x+g)
45 MDA/nmol » mg" SOD/pU *» mg” GSH—Px/U » mg™
CON 4 1.98 +0.61 7548 +£7.71 44,52+ 4.82
SEV 40 6.13 + 1.05° 51.85+531°  27.61+1.67°
CUR-L 4 3.62+0.44" 64.51 +7.397  3329+5092
CUR-H#4  3.70+0.50 64.93+7.77"  33.87+6.58"
F 15.487 20.187 22.865
P < 0.001 < 0.001 < 0.001

vE: CON H—xfH84H; SEV H—-L&EMAH; CUR-L H—
LW HRMEAEA; CUR-H A— L REmad; MDA —/
fE; SOD — 4 btk ; GSH-Px — 23 Bkt kit 4t «

5 CON #4th#:, P < 0.05; 5 SEV 4HLLE, P < 0.05.

25 EdFaTLRBGA LM EDL AR mLA T

5 CON 4 (4.76 + 1.42) % H1tb#e, SEV 2140 fu i
T2% (1670 £3.84) % WHEF &, ZREFGI¥E N
(P <0.05) ; 5 SEV 44 #, CUR-L 4l (10.96 +
3.86) % 1 CUR-H 41 (9.57 + 3.58) % 4l & T B &
FEfk, ZREGgIT#E L (P <005 , CUR-L M
CUR-H A1 Z R gt = m L (P> 0.05) , Wi =K 3.
5 CON HAMHL#:, SEV 4H Bax & A #£iA /KT 8T+ &,
Bel-2 WAL, ZERWAASITFR X (P <0.05) ;
5 SEV 44 M Eb #¢, CUR-L 41 il CUR-H 4 Bax &K H %
LFEAK, Bel2 EHREHA R, ZRYWAEGGHITFENL
(P < 0.05) ; CUR-L £ #1 CUR-H 41 [a] tb. %%, Bax }%
Bel-2 Rk ZEm ¥ Lguit =8 L (P> 0.05) , Wi =K 4,
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