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The Cerebrospinal Fluid Levels of Leukotriene C4 in Patients with
Aneurysmal Subarachnoid Hemorrhage*

Jun Seong Lee, M.D,, Man Bin Yim, M.D., Eun Ik Son, M.D.,
Dong Won Kim, M.D., In Hong Kim, M.D,, In Kyu Lee, M.D.**
Department of Neurosurgery and Internal Medicine**, School of Medicine,

Keimyung University, Taegu, Korea

We have checked levels of leukotriene(LT) Cs, one of the arachidonic acid(AA) metabo-
lites, in the lumbar, cisternal and ventricular cerebrospinal fluid(CSF) of 37 patients admi-
tted with diagnosis of aneurysmal subarachnoid hemorrhage(SAH) and in lumbar CSF of
10 patients without aneurysmal SAH as the control group. We compared the levels of LTC,
in the CSF of the patients with aneurysmal SAH with those of the control group. We obse-
rved the changes of levels of LTC, periodically after the onset of SAH. We devided the
data of patients with aneurysmal SAH into 3 groups according to sampling days (respecti-
vely 1—4, 5—11, 12—24 days after SAH) and the clinical spasm group was compared with
that of the non-spasm gorup. We also looked for the differences in the sampling sites and
the correlation between the white blood cell counts and the levels of LTC, in the CSF.

The results of this study showed that the mean level of CSF LTC,(+ standard deviation)
of the SAH group was significantly higher than that of the control group(215.59+ 94.95 vs.
98.44+ 31.72pg/ml, respectively : P<0.001). The level of the CSF LTC, progressively inc-
reased upto 7—8 days after SAH and decreased thereafter in the spasm group. The level
of the CSF LTC, of the spasm group was significantly higher than that of the nen-spasm
group(239.03+ 49.94 vs. 163.06+ 64.39pg/ml, respectively : P<0.05) in the first 4 days after
SAH. There was no significant difference in the level of CSF LTC4 in the ventricular, cis-
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ternal, and lumbar CSF statistically(196.25+ 61.15 vs. 22251+ 101.50 vs. 233.40+ 100.85pg/
ml, respectively : P>>0.05) even though we expected the level in the cisternal CSF to be
higher than the lumbar CSF. There was no correlation between the white blood cell counts
and the levels of LTC, in the CSF(correlation coefficient=0.1240).

From this study it is concluded that :

Dthe AA metabolism via the lipoxygenase path-

way is enhanced after SAH; 2)the LTC, may play a role in the pathogenesis of cerebral
vasospasm, especially in the early days after SAH; 3)the extraction of CSF via the extra-
ventricular or cisternal drainage may decrease substances such as LTC, which was thought
to be vasoconstrictor material 5 and 4)the granulocyte production of the LTCy accounts for

only a small part.

KEY WORDS : Subarachnoid hemorrhage - Cerebrospinal fluid *+ Cerebral vasospasm *
Arachidonic acid * Leukotriene Cy.
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2. AF3t 2YF LTCY HAIH HE

AFusl 289 L 198 3o 1~2, 3~4, 5~6,
7~8, 9~10, 11~12, 13~14, 15~16, 16¥ |4 T
o2 FFE v HdETY HEAE 47 14410

Table 1. Comparision of average -cerebrospinal
fluid levels of leukotriene C4(LTC4) bet-
ween control group and aneurysmal suba-
rachnoid hemorrhage(SAH) cases

Group N Levels of LTCy(pg/ml)

Control 10 98.44+ 31.72

Total aneurysmal SAH 37 215.59+ 94.95
Non-spasm 23 211.75+ 98.75
Spasm 14 22227+ 88.98

N : number of cases
Mann Whitney test . control vs. total aneurysmal
SAH cases (P-C0.001)
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+ 64.65, 182.01+ 62.97, 207.41+ 100.73, 201.50+ 50.

40, 19522+ 73.68, 295.78+ 124.16, 23527+ 108.92,
197.00+ 101.69, 248.94+ 115.50pg/mI L A HT 9]

IR = 234.07+ 65.75, 244.00+ 42.88, 172.54+ 29
10, 281.48+ 150.01, 272.94+ 11521, 191.70+ 49.85,

212.33+ 92.96, 214.68+ 32.18, 143.40+ 17.06pg/mI%
tH(Table 2). 48T AA HFAE AFLs
8% 1~12971A At ZadAn
A&HT L AFHE} 28 F 7~8Y A 715t
IolF AHAR HAFTANE 11~1299)
HuxE BIF #23AR(Fig 1).

3 HAETH dFT
o} zte]

o glelA LTC,ol H# |

HAZZ# A5 A A& 242 163.06+ 64.39,
239.03+ 49.94pg/mIFY I 5~11Y Fol A& 211.23+
82.94, 233.39+ 109.34pg/mIA L 11~24YF AN A=
247.11+ 116.32, 19541+ 60.70pg/mIA T} LTC4 X &
AF03 28F 271 F 1~49M AF T
H A & o] B8 /9] 3HAI(P<0.05) = tcH(Table
3).

4. HELFAY HHEJ @& LTC4o o]
HAgHe] RFALo) ©E LTC AA ¥

T M4 19625+ 61.15, HZ 22251+ 101.50,
F 7 233.40+ 100.85pg/mlZ A 8 F 73U = %
S o] ZFAR I A4, HE H§ ohx Bgo
TAH o4& At (Table 4).

A ZUE 28 1~42 E~112 19~249l6] =
T BRI NS M T s x4t LICe S
A 7oz 5L 1~4979A LTC,9 AFAY RBEEG [TCARAE 38D
. Non-spasm
Beeeeep
400 &8 Spasm
E O—0 Total mean
N
2 300
<.
©
2 200
2
g
§ 100
0 1-2 3-4 5-6 7-8 9-1011—1213-14 15—16>16

SAH days

Fig. 1. The changes of the leukotriene C4(LTC,) in the cerebrospinal fluid according to the interval after
subarachnoid hemorrhage(SAH) in each group. The total mean of LTC4 increased upto 11— 12
days after SAH and decreased thereafter. In the first 4 days after SAH, the mean levels of LTC,
were higher in the spasm group than in the non-spasm group. The mean levels of LTC; in the
spasm group increased upto 7—8 days after SAH and decreased thereafter, but those in the non-
spasm gorup were the highest in 11— 12 days after SAH and slightly decreased thereafter.

Table 3. Comparision of average levels of leukotriene Cy in the cerebrospinal fluid between clinical spasm

group and non-spasm group

Days after SAH 1-4 5—11 11-24
Non-spasm(pg/ml) 163.06+ 64.39 211.23+ 82.94 247.11+ 116.32
Spasm(pg/ml) 239.03+ 49.94 233.39+ 109.34 19541+ 60.70

Mann Whitney test : non-spasm vs. spasm groups in 1—4 days after SAH(P<{0.05)
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Table 4. The levels of leukotriene C4 in the

cerebrospinal fluid(CSF) according to check sites

Level of leukotriene Cy4

CSF Source
Non-spasm Spasm Total
N* 17 9 26
CD* 465+ 3.08 400+ 194 442+ 272
_Ventricle(pg/m) = 18268+6363 22189£495 ] 19625+ 6115 _
N 35 20 55
cD 1094+ 458 1055+ 3.33 1080+ 4.4
_Cistern(pg/md 22620£11003_ 216061843 222511 10150
N 15 9 24
cD 16.87+ 1094 1556+ 862 1638+ 9.96
Lumbar(pg/ml) 231.63+ 112.31 236.37+ 12621 233.40+ 100.85
*Number of cases
**Mean of check days after the onset of subarachnoid hemorrhage
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Fig. 2. Scattergram showing the distribution of white blood cell( WBC) counts and levels of leukotriene

C4 in the cerebrospinal fluid.
Correlation coefficient =0.1240

A7E A Hr=0.1240) (Fig. 2).
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