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ABSTRACT: OBJECTIVE To investigate the effects of propofol and corticosterone on the expression of phosphorylated
Ca*'/calmodulin-dependent protein kinase Il (pCaMK II ) and cellular structure in hippocampal CAl region. METHODS
Thirty-six Wistar rats (21-day-old) were randomly divided into 3 groups: control group; propofol group; propofol+corticosterone
group. Rats were received intraperitoneal injection of 10 mL-kg™' normal saline, 100 mg-kg™ propofol or 100 mg-kg™' propofol+
10 mg-kg™' corticosterone for 8 consecutive days, respectively. In each group, six rats were selected at random for detection of
the expression of pCaMK Il in hippocampal CA1l area by immunohistochemical assay and the rest were used to observe the

neuronal ultrastructure with transmission electron microscope. RESULTS The expression of pCaMK I in hippcampal CAl

neurons was significantly down-regulated in propofol group and propofol+corticosterone group, compared with that in control
group. Electronic microscopic analysis showed that the ultrastructural of hippocampal neurons were damaged in both propofol
group and propofol+corticosterone group. CONCLUSION Repeated propofol administration can reduce the expression of
pCaMK I, damage the structure of neurons. The combined application of propofol and corticosterone aggravates this effect.

KEY WORDS: propofol; corticosterone; Ca>*/calmodulin-dependent protein kinase- Il

A (propofol) A — i 2B Jid 20 1) 4= R 24
NRYAR SRy b § /NI 5 = S I 1 PSS AN N S iy ]
VARG, B2 R T BRI S AR SR
I RS A B, P Iy R I i #6820 S8 Hh B it
B SRR B S Az R s IR, Lkl
A WA . FEMTFLEN N A, i SRR S
STACAZAR 6 1y T R X 1), T 4 0k (1 KRR 7 4

EFRIY: MWW, &, fiit, TIREEIm

rPE BLACR 2% 2014 4 4 H 5 31 4555 4

Tel: (0571)89972308

W CAT ML DX ) — S8 58 (A Ca® /45 i 25 114
W B A B T (calcium/calmodulin - dependent
kinase I, CaMK 1), 10 #EFRAAE G SEIE T TE 2
FEIE S5 MO 27 21842 i R D Re b R A A T AR
HEAER, XA AR AR B 5 BR DL
s>, Y348, % J5iEA (corticosterone, CORT)/&
T PN 0 A P — o S A R TR, AE R

E-mail: taoh1790210@126.com

Chin J Mod Appl Pharm, 2014 April, Vol.31 No.4 - 409 -



NIy IR TK P S 38 vy, T 5 i P 5 ik n] S
SU M I A O (024 2] A 12 BE DAL B o i 4%
A5 R K SR ) A AR S — BB 9 2% ) A2 (1 5 B AR
AT KISR0 A B A0 T A 88 P SR 3 A, 3 —
A WL TR YA Ty 0T ) 4 K B S P A 28 0 45 )
CaMK I FIAVEVER L I &L, TRE N E &5
e A TN SN == TR VAN A e s O T I
BLHI

1 w8

1.1 SE5EIY)

21 d # Wistar Kif 36 H, &, hiiE
45~60 g, SEH AN AEFEVF AT IES . SCKG FE
2003-0003; LXK BYAEHVFATES : SYKG
2003-0005; ) PU B R SEER S Th LR A
1.2 {5

WM (AstraZeneca A ], flb'5: X13023B,
4. 1%); JYJHE(Sigma A, fit5: C2505,
4T 95%): Pl pCaMK Il £ 7 [ /4 (Santa
Cruz A7)); “FPif 1gG. BAET K (DAB). PBS
SEMOR ) AT RPURE M. EDTA fitJf g &
W TR ZE G (T B rp PR AR s 340 1 A M B AR
MHERARAT; 30%iL A bral, &R
VA2 ) 20 58 e (it I 2 4 A1 7 A PR
2wl RO E A CEEE PN ) Bhk
B (OLYMPUS A ).

2 Ak
21 SEEAr A

¥ Wistar KEBENL AN 3 4, &4l 12 1, 4
ST IR S 0.9% 42 PSR /K 10 mL-kg™ (iE # %)
2. A 100 mgkg (RWEZA). AR
100 mg-kg ™'+ J BTl 10 mg-kg™" (P4 171 19y + K¢ Jo2 i
Yl). RERH |- 8:00 FFafascss, ESHZ 8d.
2.2 A LU R AR R &

58 RAWER LK 4G, ML
BEHLIMEL 6 H, LL 1% [ E 2 85(30 mg-kg ™)
TSR R , 8 70 00 = HROH A 2 3 £ /K 200 mL 5
DL 4%% B S 200 mL #EVE, W SkEOMAS X
5 mm 2/MNETIINAH A, BT 4 CH 4%2 FK
AR S TE G 12 h, ik, B, BiE. Bk
VIR, RE 4 um. RACEME-AEY -k
VIR A WL (SABC ¥R AT S s 41 Uk # Ak
o UV E T . KAk, DUFFAR IR 28 Pl e il
BEPE, 03% Triton &bFE 30 min, Fifi f5 %0

410 - Chin J Mod Appl Pharm, 2014 April, Vol.31 No.4

pCaMKII (1 : 200)ifk, & T 4 CHEHE 24 h(HHE
X DA IE S IS A —P0), IO ZR=FRd i
Fhif 1gG(1 © 200) T HWEE 2 h , RJ5 AR
o AL P B A G BE R OY 3 TAEW(L C 200) F iR
B 1 h, )il DAB/H,0, R & TARR B0, I
6] ] 0.01 mol-L™" PBS 7840 Wkt o 3 MUK « 3% 1
BB Fr, PR CAL X WELER LT, oKD
FSHC 3 B, BRI F IR .
i % € 3L SC o B RGN ilE D CAL IX
pCaMK 1T J (5347 I A 5, 7F 400 5 HLEF T,
ROk UL 5 NPT, R R (50 B ] S0 oA R
g8, FEAME TR O IKEEE, UL pCaMK T BH 141
L P R AR 2 7 pCaMIK T )2 1k o AR J8 AR 81 /) (4
KL R 05 2 AR BE R 255), Bt iR, 5
PR E A, BB S e e P TR 1) 7 &
5 B o PR R B R 5, pCaMIK T B P i g
2.3 HUBIFEASH &

REAR R 6 FHORBUREES 1% 0 24
30 mgkg ™ BRI JE 20 Tt 5 Bl KR W A B AR K
200 mL, 4kZ FH 7% 4% 2 58 FH AN 2% )8 — % (1) PBS
W 200 mL & 20O FEER 2 . WSkEOAS s
5 mm Z/PNET AL, KRR AL N EL
CAT X 1 mm’ (LU, N 2.5% 1 I e
4 CHAF R E 2 hy KKEEAT PBS it HRIR [
5~ LMK S T 7K  Epon618 PR B JiE+100%
W E, T 36~60 CEAEHIEK 50 nm H# )
hr, DABSRR AU A-FT B R BTG . R AU A
EH 10 ANAS RS FAEE B R 10~15 5K, HBE
TNRREICIBOR 3 800 fi%, WL T A& o4 A
SRLAR . RHTIN T . A RE AR S5 A S T T TE S
B
24 Gl

S K DL SPSS13.0 Gt A ab Bl . (1R
BICL X £ 5 2R, 2R LR A SR 307 2250 #s
2 P<0.05 I, ZERBOANA A G .

3 £R
3.0 RS ok R

3P0k S 5 5 R B . pCaMKCTT I BH
T8 =) by Ay B URAR B SOIR, 7RIS CAL X
(PR e o0 LA R R LR s G W, e e
ST R B, T VA b PR S K BRI A R 2 e
pCaMK IT & IA AHHE T~ 15 3 % B4 B S Bk . X%
YR BRI e AT e o i, S5 RER W I

Fh R BLACR 252 2014 4F 4 A4 31 5545 4 4




WA M4l A+ R 2411 pCaMK I
PRIIRFEAE 5 A 105.88 £ 11.65. 131.82+7.14
(P<0.05, 5 I1E% 0 M4 AH k). 141.20 £9.42
(P<0.05, HIEFXM4. WHEmAMLt); 3 42
ARG EEEZES, HIEWERAM, Wi
HRIKIKEFAC, M+ il pCaMK 1T %
AR, SR 1.

Bl1 £4ARHED CAl K pCaMK Il %% 4 54h % B
(n=6, 400 X)

A—TE R XA, B-AM 4L C—m+ R 4l DK Ui f %
P SN IRV IR FER G 45 0L 5 IR R X HALAI LG, DP<0.05: 5 A
ML, 2P<0.05

Fig 1 Expression of pCaMK Il in hippocampal CA1 area by
immunohistochemical method(rn=6, 400 X)

A—control group; B—propofol group; C—propofoltcorticosterone group;
D-—analysis results of average gray of the immunohistochemical staining;

compared with control group, "P<0.05; compared with propofol group,
2P<0.05
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Fig 2 Ultrastructure analysis of hippocampal neurons in the
CA1 region of each group(38 000 X)

A—control group; B—propofol group; C—propofol+corticosterone group

4 itig

Ca™"/ 45 i £ (1 4K Pk & (1 1T (Calcium/
calmodulin dependent kinase I , CaMK II )& 5 fiill J5
A X ARG Ay, A SRR BUE X R
30%~50%, 4 H I R AR B, X4 )
N2 FER K S AR EE T 1) ] S8 1 8 2 bl B L)
YERIBS, Vet RGrh— AN EE G S5 S E
H, CaMK I n]7E 1 286 SR sl (1 R 2 R bk
' H SRR, B pCaMK 1L, it —{ff CREB
AL TR A, A N E SRR s .
JUR I 40 2 DR T R R b B S, 6= CaMIKT
R|2-E% VAR N Wl (11 K= 2 R TRE VAN oy 5 S s W
5 b LTP (935 552 203miI . 24 22 Se i (i iiE
W], CaMK T [ {E 55 4+ PE I 57 mT L2 CAL X 1)
MLt Asziheh, B 4KRIER 2 RIEEE
4 100 mgkg™ VARG, pCaMK I [)&IE i
(P<0.05), 1y PN W My + B2 T M 4K BRI N T
pCaMK IT & 34 ¥ N ¥ #2 & hin &l (P<0.05), i B
100 mg-kg ™" M 5 10 mgkg ™" B2 5Tl & 4 N FH
e T pCaMK 1T I IX, $275 T N IHm8 M
S T ) 3 DR s R R R R TS AR A, 31X N
BTS2 S e A2 B iR T R BB A L. S
IR SIS 25 BAHENIE ) /2, O’Gorman S5 {14 5 [H]
BESTIG R R, PRI AR R A VA I I T DA K R
AT A Y,

[ A BRI, VAR e 4l B T,
G P I S e i i O AR St A T
Tk g B 22 UL 5% 7 3 mT DL DR Y P L R Y - B
P £ s B2 A P PR 9 P B 5 B i ) G FH 30 36 el ol 2
TCR A A AN R 2 40 (] 2), $RoR T I 5
S A A 0 o 28 R G R B AR i .

Chin J Mod Appl Pharm, 2014 April, Vol.31 No.4 <411 -



WA RGN Re B LN 5 2 RiAR IR D Ref O, 2k with biliary tract surgery [J]. Chin J Mod Appl Pharm( [E[3{

. \ — S e RN 242), 2013, 30(6): 687-690.
N A j\( z AN LA P =N iy as
RLARTERS M 22 B e R AR B A, i [3] BARR G, ANDERSON RE, OWALL A, et al. Being awake

*ﬂﬁ |j\] }ﬁ | Eﬁﬁ*ﬁ%’f]ﬁi% |j\] ETI # ?éﬁ B{T%?}‘Z%{Z’S intermittently during propofol-induced hypnosis: a study of
N N N BIS, licit and implicit J]. Acta Anaesthesiol
b, RGREFUT OIS, AT 20T i, e 0 Ao A
@J , j( ﬁﬁj@gigﬁd%%myﬁ %?ﬂfﬁj‘)ﬁ , }Eﬁg}tﬁ [4] TAN G H, YANG B N, LIANG B O, et al. Changes in the
. _ | o proliferative activity of hippocampal neural stem cells from
V‘] E@ gé 7,‘1 'TZIK %” ]j‘] }ﬁ 5] i"}j 'EIZI' E{[Z: H *IHIIEE EK] TF‘E @‘Iﬁ TF\' manganismus mice [J]. Neural Regen Res, 2007, 2(4):
UGS 2), o JUI P R 6 TE R fE Tt AR A 2 193197
P : e s 5 . [S] FRANKLAND P W, O BRI];N C, OHNO M, et . al.
A RS o EAh, 2 P I+ B o i 28 1 TAT ¥ Alpha-CaMK Il -dependent plasticity in the cortex is required
= ERe S i bk 24 57 v for permanent memory [J]. Nature, 2001, 4(11): 309-313.
Ly %EZE:EM%EHE PN TR ’Iml{ﬁif% [6] WAYMAN G A, LEE Y S, TOKUMITSU H, et al.
é)ﬁ]ﬂéﬁk N *Z éﬁ%ﬁ EEBEEf/t , inEééHﬂ E@‘?T(PXZ'Z( Calmodulin-kinases: modulators of neuronal development and
N LEt : H \ . < plasticity [J]. Neuron, 2008, 59(6): 914-931.
ﬂﬁ%ﬂ%ﬁéﬁﬂﬁ@%tﬂﬁ@’ﬂfﬂ%" U‘J:J%IEE&%E [71 MCLAY R N, FREEMAN S M, ZADINA J E. Chronic
Ut B TR AW 5 37 5l 34 41 22 Y2 A4 FH ) 2 4 corticosterone impairs memory performance in the Barnes

N - s H S e maze [J]. Physyiol Behav, 1998, 3(6): 525-530.
Mg e e T it i HA T g2 5 EUR T H R [8] SANHUESA M, MCINTYRE C C, LISMAN I E. Reversal of

ﬁ %L» | it 'IZ Ig%& ﬁ%@ E(]{}‘%%EJE . sypap.tic.: memory by Ca2+./calmodulin-dependent protein kinase
N H 1 . 1 II inhibitor [J]. J Neurosci, 2007, 27(19): 5190-5199.
zi LR, 100 mgkg™ MRS 10 mgkg [9] TINSLEY C J, NARDUZZO K E, HO J W, et al. A role for
& }ﬁﬂﬁi@@? @E Fﬁ 8 d, I}% ﬂ:&j( LF_:’LM / EJ pC aMK I i ca1c1ur'n—ce'tlmodulu.l—depen(.ient prote'lr? kinase II in the
. . B . \ consolidation of visual object recognition memory [J]. Eur J
15, BRE T, MNRKRMERZE N RE R Neurosci, 2009, 30(6): 1128-1139.
ﬁmﬂ ’f/Eﬂﬂ [10] TU S, WANG X, YANG F, et al. Propofol induces neuronal

apoptosis in infant rat brain under hypoxic conditions [J].
Brain Res Bull, 2011, 86(1/2): 29-35.

REFERENCES [11] PEARN M L, HU Y, NIESMAN I R, et al. Propofol
neurotoxicity is mediated by p75 neurotrophin receptor
[11  ZHU G Q, YANG L J, YOU K Z. Influence of Circadian activation [J]. Anesthesiology, 2012, 116(2): 352-356.
Rhythm on depth of propofol anesthesia [J]. Chin J Mod Appl [12] CHEN H, CHAN D C. Critical dependence of neurons on
Pharm(*} LA 242%), 2013, 30(11): 1239-1242. mitochondrial dynamics [J]. Curr Opin Cell Biol, 2006, 18(4):
[2] GAO X X, CHEN X Q, ZHANG H F, et al. Influence of 453-459.
propofol anesthesia in serum IL-2 and IL-6 levels of patients Wk FH: 2013-05-21

IME T A BRI AT K RSO R ARE Y2
REA, DB, X FAGKES 152 POER, W P 467000)

FWE: BRY WESHET o Roest K KRS AR S EF) ) 5 A= b & 544 IK(BNP) . MUL45 & & 1(cTnl), L% B £.8:(LDH)
KPR ASERM, ACHBOIa, AE 60 AXAMALS A SA, A AMERA, BFRAFG. ¥ KREHC
BT P IRR A, SR BAGEIRK 5 R IR E R ER) BT RABBEU MY BRI AR ALK, 8L %56AE,
MEEBARFCIES A FEA, fiF BNP, cTnl. LDH K-FEASEHL, 2. HFR BB RENEHERS,
LMk, FAZTCATOREATH I, S CH HR KF(P<0.05), &. PHRAZSHT 2 RATHIAZH M
LVSP K-F(P<0.05), &% 2H4034H A& S Ik LVEDP K-F.| F+ 3k 2.0 € W EE ik £ A H%(P>0.05), F. &HZC
137 O MRR AL W AR e 7 BNP /K- (P<0.05); &7 & ST 2 R4 B B4 & cTnl K-F(P<0.05), &4
TR ZBAK A LDH K-F(P<0.01), FHZSHFTORRATEEBAIACEIH, 2SHHWP<0.01), EKAFSHFT
O RGR AL VT I R AR A0S E A H(P<0.05), L ST RIRREA T B E X RAR S RAEAGER

KR SHTERER; KA; BHRCRER; KHRIKE

FESES: R285.5 XHkPRERS: A XEHS: 1007-7693(2014)04-0412-05

DOI: 10.13748/j.cnki.issn1007-7693.2014.04.007

fEFEN: Batd, B, FEEM  Tel: 15093850999  E-mail: zxj15093850999@126.com

412 Chin J Mod Appl Pharm, 2014 April, Vol.31 No.4 H E EAR S F 2525 2014 4F 4 H &5 31 55 4 81





