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‘Tissue after Experimental Subarachnoid Hemorrhage in Rats
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In order to find out whether a calcium entry blocker, nimodipine, prevents or decreases
the arachnoid acid(AA) metabolism of the brain cell membrane after a subarachnoid hemor-
rhage(SAH), in a series of 35 adult rats, we injected through a catheter autologus blood(0.3ml)
into the cisterna magna in 30 rats of the SAH group and saline in 5 rats in the control group.
Half of the SAH group was treated with an injection of nimodipine(4 times per day of 1.2mg/kg
until sacrifice) intraperitoneally after inducing the SAH. Each SAH group of 10 animals(5 : non-
treatment with nimodipine=group a. 5 : treatment with nimodipine=group b) were sacrifieced
at 24 hours(group Ia & Ib). 48 hours(group Ila & IIb) and 7 days(group Illa & IIIb) after
the induction of the SAH and brain tissue was obtained from the temporal lobe. Levels of
leukotriene(LT) C,4 in the specimens were determined by the radioimmunoassay method.

We observed the change of the average levels of LT C, after SAH in the nontreated groups
with nimodipine, and we also compaired the average levels of LT C4 among the control group,
the non-treatment groups and the treatment groups with nimodipine after the SAH. The results
showed that the content of LT C,4 in the brain tissue increased after experimental SAH. The
degree of increase content of LT Cs(+ standard deviation) in the non-treatment groups was
the most prominent at 48 hours after the SAH(group Ia vs. Ila vs. Illa ; 61.31+ 2228 vs. 120.38+
24.18 vs. 66.84+- 28, respectively. Group la vs. Ila, and Ila vs. Illa; p<0.05). However. in
the treatment groups with nimodipine. no significant difference was noted(group Ib vs. IIb
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vs. IIIb : 49.19+ 8.19 vs. 4204+ 14.66 vs. 47.19+ 17.84. respectively). Levels of LT Cy in the treat-
ment groups were lower than those of the non-treatment groups. especially at 48 hours after
the SAH(group Ila vs. IIb : 120.38+ 24.18 vs. 4204+ 14.66, respectively. p<0.05).

This study showed that nimodipine suppressed the release of LT Cy4 in brain tissue after
the SAH and its protective effect was the most prominent at 48 hours after the SAH. We
conclude that nimodipine. aside from its vascular effect. may exert a protective role against

the damage of neurons after the SAH with a decrease in the release of the lipoxygenase pathway

metabolites of AA.
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Ztzt 10vte 4 g ARSI, ZFolA F3] 5}
2] nimodipineg B FY4§ xgFoz 3
%t} (Table 1).

LT C48} £3& LT C, assay kit(Amersham, U.S.
A)E AHE3 T

2. 48 =% 9 AE Jls &Y

Ad z&Ao) sodium peniciflin 30,000 univkgE
WAl Aol upzt AMEta ERo) F¢%F, nem-
butal 0.05mg/ge EZUlo] Y v}HE A3
3tk &4 du) 73 (Topcon OMS-80, Japan) 3}
oA Ao HE HAME slsln hEFHL
EEAIA 25 gauge=BE AYsA o] xHL F
st AE71%F Ad 71%E E2REAY. %
WA HAHE B9z nHYANE FrE 27
25 g 7 AFAE g o 2o F
HEANE 71T A G HF7NE AHEslod £
E-FFE Aol By Aol ¢ 3mm =

718 P e HA%E AN ¥ 25gauge
=82 e ¥¥5do] UgmWAA oz (dstena

magna) & F3t] ZA2YA YAt o] =
#E T8 001904 0.03cce] HHFAGE FY
AAE F HEFAAA HHF A7HEAE 0.3ccS
dzo FUF 1AL A= ERE Y AAE
FHatx npH7E SA3 ¥ F FEAIS AN 42
889 (Fig. 1). Nimodipine & 87

Table 1. Experimental groups?

Group No. of cases
Control  © surgical procedure and 5
saline injection
1 . assay of LT C, at 24 10
hrs after SAH
a . without nimodipine TX 5
b . with nimodipine TX 5
1I . assav of LT C4 at 48 10
hrs after SAH
a . without nimodipine TX 5
b ! with nimodipine TX 5
111 > assay of LT C4 at 7 10
days after SAH
a. without nimodipine TX 5
b ! with nimodipine TX 5

# Abbreviation : No=number, LT=leukotriene, hr
=hour, SAH =subarachnoid he-
morrhage, TX=treatment

HAAFHE} 28 S G2 F B 7 iUy
1.2mg/kge] §F0 2, AFo wal ALsod 43
TES HAANE d47A FYFAAE, WERTL A
7HeRE oy AP 4E dzd F9)3H

Pa02, PaCO, ¥ pH:e HAFs} 28 =
AR, A% 2 Hz4 AHE 959 FJYA917]
Z] Aol Instrumentation Laboratorv(U.S.A)ALS] &
A7t EA7I(IL813) 2 ZA 3

3. Leukotriene C42 &3 U &4 X2l

AY TEE2 £73 2o b HidzzF 24
AlZE, 481 2 T, IR TS 24412 484
Ztoll nembutal 0.05mg/g g 8730 F4]3te] ThA]
A E A AL, UA LT AHE HE e
HAAFe FFo] FHARE BASF F ZFYHY
AR X oF 10~15mge] HEHE HH3}
AL, 8A1 R 7T AN e SFI T AAF 2L
oA Hz2Ae AHsAH(Fig. 1). ©] Hx3
E& AAHF ZA] Imlo] Krebs§H(NaCl 118m
M; KCl47m M ; MgSO, 7m M ; KH,PO, 1.2m
M; NaHCO; 25m M; glucose lgm/L)o] ¥&
& 37CoA 1N FHEET o] §9& e

Cisterna magna

Catheter

Burr hole at interparietal/occipital suture connection
o

Experimental specimen for LT C4 assay take off from
temporal lobe

Fig. 1. Schematic drawing of SAH induction, and the
site of the experimental specimen for LT C,
assay.
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Alg e &30 F 3000rpme2 177 dA4EHF
R34 e Hstel AARYIA B0Ce) HastAt
2590 RBHAY §4E AT Amershama}
o] pH 100 columo] methviformated F3}A|#A F
23l o] §£9& niogen gasZ $AF) FRAHY
t}. o]Z t}A] assay bufferol]l &&|Al#H Amersham
A}el leukotriene C,; kit AbE3le] WALAY WY&
Yo ZA3A

zt £k zold] didt {94 HFS Mann
Whimev test2 33 p gko) 0.05 o]3t= A A
fFejdol e ez YTk

e .

1. A Tl E£FA

Ay zz2A, AY =22 A3 9 o 23 A
Mo =43 Pa02, PaCO2 ¥ pHE ZFA &
Wz 2 ARFY & FoA F3 A HWAE
2Qon gzd 2 Z 27t vy ME {2
zto]7F A th(Table 2).

2. ={x|Fst €F ¥4 ofF
24*1 VRN ZAFE HAFuE E d4 o
£ ZE Bl X 714 RSt HEol
%‘*3510‘] AU, 015 BZEL M7 AFY L Wi-
lis@g F4o2 HEWe] Paso] ANTHFig.

2).

3. ti=29 leukotriene C4EHX|

Yz ZM LT C, =R AL 16.88pg/mlo|A] 57.
75pg/mle] HEGY HE Z2AXNE 36441 17.59
peA tH(Table 3).

4. S X|Fst ZHE T leukotriene C4 53
o] HAY HE
HxFots 282 45 F nimodipineg AHE-3t
A e AYTEANA LT ¢ A9 ZAH ¥
52 ZAMS v} 48A1H AN 7HE L& ERAE
HYR o) AT 2 743 FRXNEY &
9% 2o)E Holv ¥ FAYrHTable 4).

Table 2. The results of gas annalysis in experimental animals®

Pre EXPE. Post EXPE. Pre BX.
Anerial pH
Control 7.32+ 0.09 7.29+ 0.07 7.32+ 0.09
Group Ia 7.27+ 0.03 7.27+ 0.04 7.28% 0.03
Ib 7.26x 0.04 7.25+ 046 7.32% 0.04
GroupIla 7.26+ 0.07 724+ 0.12 7.27+ 0.08
IIb 7.24% 0.05 724+ 0.02 7.18% 0.12
Group Ila 7.16% 0.16 7.17% 0.12 7.29% 0.07
111b 7.23+ 0.08 7.31% 0.06 7.28% 0.11
Arterial pCO,(mmHg)
Control 4660+ 8.77 48.46%t 8.29 49.70% 7.17
Groupla 50.22+ 5.55 48.20+ 4.94 4422+ 998
b 53.08+ 7.18 53.08+ 4.05 40.80+ 1.88
Grouplla 47.70+ 6.69 5288+ 11.16 46.10+ 8.68
11b 53.62+ 10.96 51.76+ 7.84 4992+ 1542
Group I1la 56.20+ 26.24 59.36+ 15.15 49.46% 7.46
II1b 5454+ 9.45 4932+ 8.08 48.72%+ 9.19
Arterial pO,(mmHg)
Control 86.56% 6.65 7938+ 11.97 74741 15.20
Groupla 76.92+ 10.57 78.20% 10.56 84.16+17.37
Ib 83.28+ 5.88 81.18%t 6.08 76.16%+ 11.81
Group I1a 83.741 12.88 78.64% 9.70 81.42+ 13.56
Itb 85.46+ 9.79 87.60t 8.41 65.541 18.85
Group llla 77.62+ 25.62 86.24+ 16.09 85.921+ 10.70
1iib 77.20% 20.96 80.78+ 17.76 72.28+ 583

Value are meant SD *Abbreviation . EXPE.= experiment . BX.=biopsv
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Fig. 2. A diffuse subarachnoid hemorrhage is noted in

the subarachnoid space 24 hours after an injec-
don of blood. Basal view of rat brain.

5. =3, A" TS nimodipineS ARSI 42
ot ALZS FZte]l BT leukotriene Cq &
Zx|ef xto|

279 FHF LT C, X 36.441 17.59pg

/ml, nimodipineg AF&3}2] #& APTol A= 24
A1 7HE 62.30+ 22.28pg/ml, 48A] 7T 120.37+ 24.18
pg/ml, 7Y+ 66.84+ 32.28pg/miYG 1L, nimodipineg
AHE-g A TS 244 7HT 49.19% 8.19pg/mi,
48A1 7+ 42.04% 14.66pg/ml, 7U T 47.19% 17.84
pymlZM, hZ2F7 vludtd HaAFna 28 S
Fedtgdd 48T, F nimodipined A3
= @ AMgEA] gstd o EFolA HE LT Cy

Table 3. Average levels of leukotriene C4(LT C,) in
the contol group®

Levels of LT C,(pg/mil)
52.20
27.68
57.75
29.70
16.88
Mean+ S.D. 36.44+17.59
* . S.D.=standard deviation

Number

(S I R A

23X e ¥%2, 53] nimodipined A}g3A
AW BAIZEZ A= o 2Holg HAT 43
#% nimodipined AM&-§ T3 AH83A e F
Tt} BN 4RI, 48A M R TYE R
oA nimodipineS ARG oA LT Cy &
HAZE k3, 53] 48413 Tl R Aol
B A} EF nimodipine$ 3319 W AP T AA
B LT Cy A9 FAAH HES 4ATT, 48
AR L 7L FA EYE Zo] 7t YATHTable
5. Fig. 3).
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off 42 N AN
19 e
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Table 4. Average levels of LT C, in each group of non-treatment with nimodipine(group a).

No.—Group® Ia(pg/ml) I1a(pg/ml) Hla(pg/ml)
1 48.84 120.38 123.98
2 50.24 109.88 45.07
3 60.12 92.40 51.75
4 101.12 120.83 54.75
5 47.21 158.40 52.65
Meant S.D. 62.311+22.28 120.38+ 24.18* 66.84+ 32.28

#1=24 hours group, 11=48 hours group, III=7 davs group
* . Mann Whitnev test ; group la vs. Ila, and Ila vs. Illa; p<{0.05
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Table 5. Comparision of average levels of leukotriene
C, among the control group, the non-treat-
ment groups with nimodipine and the treat-
ment groups with nimodipine after SAH.

Group a* Group b*
Control  36.44%+17.59
Group 1 62.30+22.28 49.19% 8.19
Group I1 120.371 24.18 42.04% 14.66
Group 11 66.84+ 3228 47.19+17.84

* I a=non-treatment groups with nimodipine, b=

treatment groups with nimodipine.

Mann-Whitnev test . control group vs. group Ifa?
p<0.05 group Ha vs. [Ib : p<

0.05
LTCy(pg/mb
150
| .
i |n
| ]
100 | i ‘
i
l , |
50 | ‘: |
| il : ;
| | 1 |
t Group
control la b la b a b

Fig. 3. Comparision of average levels of leukotriene C,
among control group, non-treatment and treat-
ment with nimodipine after SAH.
Mann-Whitnev test
*=p<(0.05: control group vs. group lla
#*=p<0.05: group lla vs. group IIb
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