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Effects of compound ketamine oral solution on the expression of NMDA receptor 1
and GABA, receptor mRNA in CAl and CA3 regions of hippocampus in rats
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Abstract: Objective This study examined the effects of compound ketamine oral solution ( CKOS ) on the
expression of NMDAR, and GABA ;R mRNA in the CAl and CA3 regions of the hippocampus in rats in order to investigate
the mechanism of sedation for this medicine. Methods Fifty Spragus- Dawley rats were randomly assigned into ten groups
according to the observed time after CKOS administration (0, 5, 10, 15, 30, 60, 90, 120, 240 and 360 minutes, n =5
each). The O minute group ( Control group) received normal saline instead. Immune histochemistry staining and in situ
hybridization were used to determine the expression and the distribution of NMDAR, and GABA ;R mRNA in the CAl and
CA3 regions of the hippocampus in various groups. Results The expressions of GABA,R mRNA in the CAl and CA3
regions of hippocampus were gradually increased after CKOS administration, with a significantly higher levels compared
with those in the Control group at 30 and 90 minutes after administration. At 360 minutes the expression resumed to the
similar levels to the Control group. The expressions of NMDAR, in the CAl and CA3 regions of hippocampus were inhibited
after CKOS administration, and were significantly lower compared with those in the Control group at each observed time
point. Conclusions CKOS may increase the GABA, R mRNA expression and inhibit the NMDAR, expression in the CAl
and CA3 regions of the hippocampus in rats, which may be the underlying mechanism of sedation for this medicine.
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£ (Midazolam, MZ) 5 mg B3 i ( Atropine, AT)3
mg [HENE W o 53 HITEREZY J5 B AR R I A5 LY
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GAAAC TGGTG ACGAA-3";5'-GGCAT GGTCA TGT-
TG TGGGC CACTG ACTTC-3'; 5'-CTGTT TGTCC
AAGAA GGTCA TACTG GTTTA-3',
1.2.2 MHE CM1800 Leica K] F #L (1
[E) ; U-MCB Olympus % R4 &5, 0-PP10 #5145
S (H ) ; BX60 Olympus J3 fE 2 W0 Bi IAHAL ( H
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2 #HR
2.1 CKOS Xt SD kR85 CA1,CA3 X GABA,R
mRNA B %40

GABA R mRNA KA 1) 2/ 5735 K BEAE Y 5
TR G, K BB R UEH A2 ARk b o % fif
2H GABA,R mRNA 7£ CAl X Fl CA3 X FKikIR /D,
2451 CA1 ,CA3 [X ) GABA,R mRNA {3k
BT ,30 ~ 90 min B A7 (A 23K f i, 360 min YK
SZGHIK-(R 1B 1),

F1 AEAEFELG CA1,CA3 X GABA,R mRNA Fix

THREENZW (n =5,0% s)
251 CAl X CA3 X
0 min 120 +5 114 5
5 min 117 £5 112 £5
10 min 117 £5 112 £5
15 min 114 =7 109 +5°¢
30 min 110 £6° 106 +7*
60 min 111 £6° 108 £ 6*
90 min 111 £4° 109 £6*
120 min 114 +6 113 £7
240 min 1157 113 £5
360 min 119 =7 115 6
F 2.58 9.16
P 0.02 0.00

a 50 min 41 Fb#,P <0.05
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NMDAR, 3 i% i #0E

CKOS X} SD K fl i 5 CAl .CA3 [X NMDAR, 32
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10 min 108.8 £0.4" 109.4 £1.9" min, 37 & & 3k ¥ 46 55, IF BE 5 25 %00 2
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R Y T
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120 i 1076 208" 0.3 22 3¢ WA, 2 558 fl ) TE ) RN 28 fh T 8P, NMDAR, J2&
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P 0.00 0.00 AR P, T DLl A S Y R O D, BRI S
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PR A (AN RS REE L T S e L (e
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B S S BN Ca®* WSRO S B WEBLIRT LS A0 P Ca® " Wl AT Ca® ™ IS 3
B BOEFZ Calt BRI TR A SRS B NOS REEREMEh, NO 97 R 3k b, e T
B3t A R i IR AL I S B 1 1y NO IR RN, 15 5 CA3 X 4AFPERRAL,
LRSI IR TN Ca® ™ B Al IREVBGERETY
AR P 2 M R A S R, 45 % LA IE ARSI 25 R, K BUTIZ 5 GABA,R mRNA
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4% GABA,. GABA,. GABA.. GABA, 4 Ff iy %I,
GABA , Z AP I 5 77 A R 70 0 o) 44 2 fi ) e
(i YT EM, GABA , 3% 4 5 4 il 18 AR I P
B 5200 2 Tl L s 400 ik P9 B %) 0 A e e 238 )
SRS EL AR RIS IR ST, R 2
5 GABA , A2 1 10 1 1k 2 fk FlL 35 310, — 7
T o ELHEE R GABA, 2RSS THE, O
— 7 T A 2 S 3 Y T e ) AR
R R S I T ™ AR BRSO o PRIA MR AF G 5
GABA 5 & M HL I, GABA ¥R J3 )52 1w h & V47 42
B, 2P H0A RGN 1A BRI & Y B K LI
T DK IR A £ 2 A T A 72 g 8 1 751, JEL AR P R
5 GABA 1532 0 (1 26 1 e il R

25 LR, CKOS W] B /2 38 i BH Ky 24 as P 22 14
MNDART Fjinas i il 4 32 & GABA,R mRNA [1) 5%
IR A D ) B T PR AR o

(& % x #]

(L] 5K, 5 AR AT, KRB AT, 6% , Jk2r. FARRIR/MLER

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

(1]

KA A AT BORRBE T 25 ik e (1], R EERER
2F24,2003,32(1) :62-64.
McGraw T. Preparing children for the operating room: psychologi-
cal issues [ J]. Can J Anaesth,1994 ,41(11): 1094-1103.
SRR SRR, TR B, SRR, DIRARHT 2% K R 42
Fimszm [J]. hARRRAET% 2% ,2002,22(11) :686-687.
KA D, SRS, T SRR R LR AR E
SRR O Bevion) B SRR R A ke (U], e ER
KeEF2E,2003,32(5) :390-393.
Funk W, Jakob W, Riedl T, Taeger K. Oral preanaesthetic medi-
cation for children: double-blind randomized study of a combina-
tion of midazolam and ketamine vs midazolam or ketamine alone
[J]. BrJ Anaesth, 2000, 84(3) : 335-340.
SKER R, T AR, kIR B S O IR T T
ANUARBT BN EE [T]. AR RRER 2 4% 35,2003,23 (6)
412415.
R, T /NBH. MK-801 S 3 A K R i 420 Bl UfiL J=- Caspase-3
WS KRR T R [J]. b E RS ARLR R ,2001,3(3)
236-238.
Hudspith MJ. Glutamate: a role in normal brain function, anaes-
thesia, analgesia and CNS injury [J]. Br J Anaesth, 1997, 78
(6): 731-747.
Barnard EA, Skolnick P, Olsen RW, Mohler H, Sieghart W,
Biggio G, et al. International Union of Pharmacology. XV. Sub-
types of gamma-aminobutyric acidA receptors: classification on the
basis of subunit structure and receptor function [ J]. Pharmacol
Rev, 1998 , 50(2): 291-313.
Tanelian DL, Kosek P, Mody I, Maclver MB. The role of the
GABAA receptor/chloride channel complex in anesthesia [ J].
Anesthesiology, 1993, 78(4) . 757-776.
FESRSE AT ORI ARALEE. DR 42 8 X B X A A i 22 0T
T [J]. I RBRER2= 24 ,2001,17(6) :322-323.
(A% £65)

° iﬁ /%\ °

CEHEANABILELRENIERZEARTITSE

ILERBEA

K REZESIUEE &N

FEEAIE T th2 LH A T %l 2 5122 F 2006 45 4 H iha)7ein] jg 44 A M T A I 4 [ 5575 i L3
KB MR A AR 22, i 28 il [ R AR S E T H o 2 ) 45 a8 5 [ b R J L B R e gt 1 S

% FALRAAPRECSZ MR DN 21 PR 2 A0 L2 4 7 1 LRI, O30 [ P4 25 44 e ROl i o

A1

B A 3R (B ) 52 RS R B AR A AR B 37 (i 22) 53, 2 J LA o) B 2 A 1
(%) 54 B LABRET (B EK) ;5. B4 LE IR FIA G (IR A ) 6. 24h L H e 5 1)
BLLRAE AR 57. B4 LR N 7 AR (ZE4E W] ) 5 8. HIE 2 W ANG YT 94T % A1 RE (R0 A ) 5 9.
JLEA KRR HZBANGST (8155 22) 510, /N LIRRERT iR 18 TA . BRI LR SC ik TAE B Az i ik
S E ], FF 230 400 AN —6r o i H 30104 2006 4R 2 A 28 Ho fafF# 240 at A Iar
B 1S HRILBHIFTE T L 5T 12 F5 22 AN, fE 2 100045



