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Effects of Nimodipin and Ketamine on Cerebral Blood Howand Metabolism in Rabbits
with Cerebral Ischemic- Reperfusion

SurYun QIAN, Xun-Me FAN, YarrXia HE, Hui-Qing SHEN, He Hua YIN. Intensive Care Unit, Beijing Children’ s
Hospital Affiliated to Capital University of Medical Science, Beijing 100045, China ( Email : sugian @hotmail. com)

Abgract : Objective To study the efects of nimodipin and ketamine on cerebra blood flow and metabolism in
rabbits with globa ischemic reperfuson. Methods The modd of globa cerebra ischemic reperfuson was established in
rabbits The ischemic rabbits were randomly assgned into an ischemic group, a nimodipin-treatment group and a
ketamine-treatment group (n=8 each) . Eght sham-operated rabbits were served as the norrischemic controls. Results

The mean flow velocities (Vm) [(14.50 = 3.25) , (14.13 £2.96) and (14.31 £ 2.96) cm/s] of right midde
cerebra artery (MCA) in theischemic group at 2 h, 6 h and 24 h of reperfuson were sgnificantly decreased compared
with that of preischemia [(23.44 £ 3.13) cm/s] and those of the control group, nimodipin-treatment group and
ketaminetreatment group ( P <0.05). There was no dgnificant differencein the Vm between before and after qperation
in the control group, nimodipin-treatment group and ketaminetreatment group; no dgnificant difference was noted
among the three groups.  Compared with the indexes before operation , the plasma lactic acidsin dl four groupsat 2 h,
6 h and 24 h dter ischemic reperfuson were dgnificantly increased ( P < 0.05). The plasma lactic acid level and
arteriovenous oxygen differences (AVDO,) were higher in both the ischemic and nimodipin-treatment groups than those
in the nor-ischemic control and ketamine treatment groups ater reperfuson ( P <0.05) . The mean blood pressure
and heart rate decreased in the nimodipin group at 2 h and 6 h &ter reperfuson compared with those of before
administrating nimodipin and those of the other three groups ( P <0.05). Conclusions Both nimodipin and ketamine
could improve cerebral blood flow veocity of rabbits. Ketamine could decrease plasma lactic acid levd and AVDO, ,
indicating ketamine may have protective efectson brain of rabbits with ischemic reperfuson. Nimodipin failed to improve
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the cerebral metabolism might be the consquence of its efectsof restraining the function of cardiovascular system.
[ Chin J Contemp Pediatr , 2003, 5(3) : 214 - 218]
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CO,
- : 1.4
Madigen 500 TCD ,5 MHz
; , 1.5
2.0cm, MCA
(Vm)
1 , P23
Gould - satham Oxnard CA  Semens 404
1.1 , ,
2.2 0.2 ml
2.7 kg 32 , 37.5
38.5 AVL - 993
8
1.2 (AVDO,)
20 % 0.8 1.09d/kg BeckmanCX9 ,
, 2 4h 1/10 ,
,  Sechrigt AVDO,=HB x 1.34 x Sat (A - V)/100 + 0.003 x
0.8 cm, v PO2(A- V), HB ,Sat (A - V)
(TCD) PO (A - V)
30 min , 2.6,
,TCD (MCA) 24 h
1.5
1.3 SPSS , X t s :
30 min ,
( Bayer ) ' Student-Newmarn Keul's
104 ¢/ kg ,20 min , 14 g/ kg,
6h ( ) .2
20 mg/ kg,30 min ,
10 mg/ kg, 6 h 2.1
12 6 10
ml/ kg Vm AVDO;
pH,PaO, Pa ( P>0.05)
1
Table 1 Comparin of the physologica indexes before operation in the four groups (n=8, x * s)
MAP vm AVDO,

(kg) (' /min) (mmHg) (cm/ 9 (mg/ d) (Vol %) ()
2.4+0.11 256 + 18 112+11 23.89+2.84 2.94+0.41 1.68+0.44  37.9%0.5
2.3+0.18 261 +15 110+8 23.44+3.13 2.81+0.43 1.77+0.37  38.1+0.6
2.4+0.18 252 +18 111+11 22.48+2.20 3.00+0.39  1.55+0.33  37.8+0.7
2.4+0.15 262 + 17 108+9 24.25+4.06  2.92+0.46  1.79+0.49  38.1+0.5
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2.2 ( P>0.05)

2,6,24 h Vm 3 Vm
( P>0.05) 2
, P <0.01, 3
2 MCA Vm
Table 2 Changesof Vm of MCA before and ater ischemiain the four groups (n=8,x £s,cm'9
2h 6h 24 h
23.89+2.84 23.90+3.78 24.80%3.57 24.03+3.11
23.44+3.13 14.50 + 3. 25%° 14.13 +2,96%° 14.31+2,96*°
22.48+2.20 25.06+4.04 23.784.79 23.10%5.07
24.25+4.06 25.43 £ 4.09 24.65+3.42 25.14 +3.59
a P <0.05;b P <0.05
2.3 (P <0.05),
2.3.1 , ( P >0.05)
3 ( P <0.05) 2h 6h
3
Table 3 Comparion of lactic acids before and &ter ischemiain the four groups (n=8,x £s,mgd)
2h 6h 24 h
2.94%0.41 5.00£0.62° 5.05+0.75° 4.34%0.69°
2.81+0.43 9.9+0.90%° 9.88+0.78%P 8.58 £0. 7230
3.00£0.39 11. +1.80%° 12.1+1.16%° 8.82+1.27%°
2.92+0.46 5.84%0.78" 5.68%0.44° 5.11£0.78"
a P <0.05;b P <0.05
2.3.2 AVDO, ( P>0.05) 2 h AVDO;,
2,6,24 h AVDO; , (P <0.05),
(P <0.05), 2h 24 h ;
AVDO, , 6h 24h AVDO, ( P>0.05) 4
4 AVDO,
Table 4 Comparion of AVDO, before and &ter ischemiain the four groups (n=8,x £ s, Vol %
2h 6h 24 h
1.68+0.44 2.02£0.90 1.95+0.53 1.76 £0.57
1.77£0.37 4.21+1.15%° 3.63+0.7220 3.65£0.46%"
1.55+0.33 4.12+0.807° 4.02%0.72%° 3.56 £0.61%°
1.79+0.49 2.43+0.44° 2.23+0.62 1.83+0.31
a P <0.05;b P <0.05
2.4 3 (P<0.05,
2h 6h 2h 24 h
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2h6h 3 (P>0.05 2 30 mn 6h
( P <0.05) 3 5
5
Table 5 Comparion of MAP and heart rate before and ater ischemiain the four groups (n=8,x % s)
2h 6h 24h
(mmHg) (/min) (mmHg) (_/min) (mmHg) (_/min) (mmHg) ([ min)
112.25+11.02  230.50+10.06 111.75£7.00  238.88+20.62 113.50+8.86  242.13+14.67 113.00£9.91  236.38+5.93
100.88+8.13  229.38+12.31 111.50+7.60  228.75+13.99 114.50+7.10  228.75+8.92 113.38+5.34  225.88+9.58
111.00£10.76  227.80+13.80 87.29£11,10%°° 186.86£16.03*°° 04.50+5,322P€ 191.33+8,85°P¢ 103.33+4.89  202.50%7.53*P°C
108.00£8.80  234.25+11.59 105.88+5.33  234.88+14.66 106.13+5.77  233.63+12.55 108.13+7.08  236.75+12.41
a P <0.05:b P<0.05; ¢ P <0.05
20 min ,
3
IL-8 ,
2l 1cp 1
(71
(3] ,
i (8] 30 min
30 min ,Vm 24 h , '
2
pH '
N_
-D- (NMDA)
NMDA ,
AVDO,
NMDA [9.10]
AVDO, 24 h
AVDO; ,
) TNF ,
, 24 h
L - , AVDO, ,
ATP ,
[5.6]
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