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Effects of Propofol on long-term neuroethology of

neonatal rats and its mechanism

GAO Jin,YU Deshui ,HU Jia ,PENG Shujun ,DAI Heng LI Ji,CHEN Ping
( Department of Anesthesiology ,the First Affiliated Hospital ,Chongging Medical University)
[ Abstract] Objective: To investigate the effects of Propofol on long-term neuroethology of neonatal rats and its mechanism. Methods
Totally 72 seven-day-old neonatal rats were randomly divided into group C,group P1 and group P2 (n =24). The rats in group C and
group P1 were injected intraperitoneally with 7.5 ml/kg normal saline q. d for consecutive six days and on 7th d,the rats in group C
were injected with 7.5 ml/kg normal saline while those in group P1 were injected with 75 mg/kg Propofol. The rats in group P2 were re-
ceived 75 mg/kg Propofol q. d for consecutive seven days. On 7th d,the artery blood gas and glucose were tested for three rats randomly
chosen in each group at 15 min after the intraperitoneal injection . On 30th,90th and 180th,seven rats randomly chosen in each group were
examed by Morris water maze and open-field test. The hippocampal CAl region was decapitated in rats,the apoptosis rates of the neurons
were measured by flow cytomery and the morphologic changes of the pyramidal cells were assessed quantitatively by stereology method. Re-
sults: The learning, memorizing and exploring function on 30th were declined significantly and the neuron apoptosis rates in CAI region
were increased markedly in group P2 compared with those in group C and group P1 (P <0.05). The volume density (Vv) and surface are-
a density (Sv) in hippocampal CAI region in group Pl and P2 were declined with various degrees compared with those in group C (P <
0.05) ,with more obvious decline in group P2. On 90th and 180th d,there was no difference in each item among three groups. Conclu-
ston :Multiple propofol injections may impair long-term neuroethology of neonatal rats,which may associated with increased neuron apop-
tosis and morphologic change of pyramidal cells.
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F1 MK MBS (n=3,x xs)
Tab.1 Arterial blood gas and blood glucose analysis(r =3,x +s)
P2)))i 4 IR WNI11R 4 CH P2 4 F 1§ P{H
pH 7.38 £0.05 7.48 £0.04 7.42£0.03 4.320 0.069
PaCO, (mmHg) 31.33 £2.51 28.67 £3.78 32.33 £4.04 0.874 0.464
Pa0, (mmHg) 111.00 +£16.52 97.67 £13.20 106.00 +£15. 10 0.605 0.576
HCO; (mmol/L) 23.57 £2.42 22.33 £3.06 23.27 £3.40 0.139 0.873
Sa0, (% ) 98.00 +1.00 98.67 £0.58 97.00 +£2.00 1.188 0.368
Glucose 6.33 £0.87 6.58 +1.12 6.79 £0.41 0.209 0.817
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Tab.2 Comparison of the cognitive function on 30th d(x =s)
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Hi(s) [&](s) AR (s)  AH(s)
(o] 48 +6 78 +6 16 =4 20+3
P1 41 47 £4 80 +5 17 +3 19 +4
P24l 78 +54*  56+34% 27 +24% 2 £34A%
FAE  78.909 50.313 26. 681 13.246
Pl 0.000 0.000 0. 000 0.000

TE: A,P<0.05, 5XFHRAIAH I %, P <0.05, 5 P1 41401
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Tab.3 Comparison of the neuron apoptosis rate in

hippocampal CA1 region at different time periods(x +s)

205/ RHL 30 d(%) 90 d(% ) 180 d( %)
(o 1.8+0.9 1.9+1.2 1.8+0.8
P1 4 2.3£1.2 2.3+1.4 2.1£1.2
P2 4 9.7 £3.24% 2.2+0.8 2.0£0.7
FAE 6.042 2.800 2.791
P g 0.010 0.087 0.088
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Fig.1 Comparison of the neuron apoptosis rate in hippocampal
CA1 region at different time periods
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Fig.2 Comparison of the morphology of the pyramid cells
in hippocampal CA1 region on 30th d among
three groups( Nissl staining,400 x )
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4 FHEKBRAEEESED CAl REEMA Vv( x10 2um3/um®) #1 Sv( x10 2pm®/um?) (x £5)
Tab.4 Comparison of the volume density ( x10 ~2um®/um®) and surface area density ( x10 ~2um®/um?)

of the pyramid cells in hippocampal CA1 region at different time periods(x =s)

) 30 d 90 d 180 d
LR AL
Vv Sv Vv Sv Vv Sv
c4 17.1+1.2 42.3+3.0 19.1£1.7 42.4£2.8 19.5+1.1 42.9£3.7
Pl 44 14.3+1.34 32.1+2.84 19.1+0.9 40.6 £3.2 19.0+1.2 41.4 £3.5
P2 4 10.8 +1.54* 27.4 £2.14% 17.6 £1.8 41.8+2.7 18.3 £1.3 40.9 £3.1
F 1§ 0.252 0.243 1.777 0.740 0.039 0.495
P 0.000 0.000 0.991 1.000 0.991 1.000
H: AP <0.05, SRR ; %, P <0.05,5 P1 Z4AdLL
25 PRifE  TEA GG TR R G 0T | N1 1 35 5 A 1
- RF 150 me/kg, Bl RIE T HRELR  #5R 75 mg/
% ) ke 1 57 PRt U R P 5 SR ARE 32
£ . o FAFIE . P TIRRIEIS) ] FT A (4 LS o O B
21 ] SN A B 7 AR SR AN SRR TS 1] 3 A M
A W SpO, | LA IALME , DA HEBR % 26 A 220 52 55 45 2R
0 M
30d 90d 180d

1: AP <0.05, 5 HAIAHLL ; % ,P <0.05, 5 PL ZHAR L
B3 ‘HARAFERES CAl REFMMEREEILE
Fig.3 Comparison of the volume density of the pyramid cells

50
451
40 [
351 A
30 = Bc4
25+ HPIA
20 F mP24
153
10 +

1 DCALX & F % BESv

30d 90d 180d

TE: AP <0.05, 5XHELIAH L ; %, P <0.05, 5 P1 4IAHLL
B4 FHAXRTEAMES CAl REEMAMRAREEILE
Fig.4 Comparison of the surface area density of the pyramid
cells in hippocampal CA1 region at different time periods
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