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Evaluati;:}n of Cerebrospinal Fluid Levels of Thromboxane B2 and 6-keto-
prostaglandin Fla in Patients with Aneurysmal Subarachnoid Hemorrhage

Sang Yeoul Kim, M.D., Man Bin Yim, M.D., Eun lk Son, M.D,,
In Hong Kim, M.D., In Kyu Lee, M.D.”

Department of Neurosurgery and Internal Medicinc®, School of Medicine, Ketmyung Universily,
Taegu, Korea

In order to find out the relationship between arachidonic acid(AA) metabolites and the develop-
ment of vasospasm following a subarachnoid hemorrhage(SAH), we evaluated the cerebrospinal
uid (CSF) levels of the two main AA metabolites, prostacyclin(PGI2) and thromboxane A2(TXA2)
by measuring their stable degredation products 6-keto-prostaglandin Fla (PGF1) and thromboxane
B2(TXB2) using radioimmunoassay methods in 32 patients after an aneurysmal rupture and In
11 patients without an aneurysmal rupture as a control group.

We compared the data between aneurysmal ruptured patients and control group patients. We
also divided the data of the aneurysmal ruptured patients nto 3 groups checking them between
1-4, 5-11, and 12-28 days after the SAH, and compared the data among the groups, then the data
was also compared between non-vasospasm and clinical or severe angiographic vasospasm groups
of patients.

The results showed that the AA metabolism was enhanced after the SAH. The TXB2 increased
the greatest amount in 1-4 days after the SAH and significantly decreased statistically 12 days
after the SAH(p<C0.002). This study also showed that the TXB2 level was significantly higher statisti-
cally in 1 to 4 days in the clinical or angiographic severe vasospasm group than in the non-vasospasm
group of patients(p<0.032). PGF1 did not show any statistically significant change according to
the number of SAH days or a difference between the vasospasm and non-vasospasm groups. This
result suggests if the AA metabolites are involved in the pathogenesis of cerebral vasospasm, and
the lumbar CSF levels of AA metabolites in aneurysmal patients reflect the arterial synthesis of
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PGI2 and platelet origin of TXA2, the elevation of TXAZ or other vasoconstrictor prostaglandins

is more likely to play a major role in the pathogenesis of vasospasm than PGI2 deficiency.
The measurements of the CSF TXB2 in 1 to 4 days after a SAH may have an expectant value

in the development of clinical or severe angiographic vasospasm(exclude the accompanying intravent-

ricular hemorrhage patients).

KEY WORDS : Cerebral vasospasm * Arachidonic acid * Prostacycline * Thromboxane A2 + Suba-
rachnoid hemorrhage * Cerebrospinal fluid.
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Table 1. Summary of clinical data on 32 SAH patients

" Case  H-H* CT** Angiogram Angiographic Clinical
No. grade grade day*** spasm # spasm & &
1 2 2 1 2 a
2 5 3 1 0 a
3 2 2 11 2 a
4 3 3+ich 3 0 a
5 3 2+ 1ch 1 0 a
6 2 2 12 1 a
7 2 2 12 1 a
8 2 2 15 1 a
9 2 2 4 0 a
10 2 1 8 0 a
11 5 3+ich 0 0 a
12 3 2 2 0 a
13 2 2 2 0 a
14 1 2 9 0 a
15 2 3 2 0 a
16 2 2 16 1 a
17 3 2+1vh 14 0 b
18 4 2+ 1vh 2 0 b
19 5 3+1vh 0 0 b
20 2 2 14 3 C
21 2 3 19 3 C
22 3 3 4 - 0 d
23 3 3 1 0 d
24 2 3 1 0 d
25 4 3 2 0 d
26 4 3+1vh 1 0 d
27 3 3+ich 1 0 d
28 3 3+ich 18 2 d
29 2 3 18 1 d
30 4 3 1 0 d
31 4 3+ivh 14 3 d
32 4 3 1

k2

Hunt-Hess grade
CT grade -
1 . no subarachnoid hemorrhage(SAH)
2 . diffuse SAH
3 . more than Imm thickness SAH
ICH - intracerebral hematoma
IVH : intraventricular hemorrhage
“**Angiogram day : 1=, D=no angiogram SAH day
£ angiographic spasm
0 * no spasm 2 . segmental spasm
1 . focal spasm 3 © diffuse spasm
# # Clinical spasm
a2 no clinical or diffuse angiographic spasm without IVH
b IVH without clinical and/or diffuse angiographic spasm
¢ . diffuse angiographic spasm without clinical spasm
d - definite clinical spasm

-
*
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1. fi x99 TXB, PGlel
tH_l_ﬁ}-E— it %} 5 24104 3 £5 A5
H28at 1A A gon o] 59 PGF1Y ¥
WA= 98.21+ 26.26, TXB29] #H A= 217.81+ 63.12
o] At} (Table 2).
2. AAFgeEY A9 d2F 2 U dE
T HAST A HHs Al PGF1 2 TXB2
Z] 2] ]l
Wz 1~493, 5~119%, 12~28Y2E59
PGF1 3 TXB2E Hlu&] & o) 2t 338] t =B}
=% AFTe 8% 129 o] Fole 1 o)}

Table 2. CSF levels of 6-keto-prostaglandin  Flq
(PGF1) and thromboxane B, (TXB.) in co-
ntrol group**

No PGF,(ng/ml) TXB.(ng/ml)
1 89.25 291.70
2 98.65 285.05
3 113.40 218.15
4 102.10 259.30
5 149.50 299.00
6 133.75 243.55
7 61.6 202.4
8 73.5 1584
9 75.9 116.0
10 83.1 174 4
11 99.6 148.0
Mean* 98.21 217.81
+ 26.26 + 63.12
Mean* . all are expessed as mean= standard devia-
tion
** | Age range(year) . 17-51(mean : 35.1)
Sex: M. 8 cases, F: 3 cases
Diagnosis - Herniated disc: 10 case

Right carotid artery stenosis. 1
case

—

7

Aot ATk (Table 2, Table 3). ¥ 8o &3 vl
T Aol TXB2A & 1~4d oA 4 £
| SHHE o] & A 98l XA ST & AE
1 o7} ¢

0

=
g
B %o, 5~119TdE x24E X
ol 4ol 12~28YU ol A= 2ol 7} gLtk PGF
1€ 1~49TM E5do] £& 4TS EUL5~11
oA e A% dEYg $1E Bl o7} Boken
12~28Y FolME G4 2ols} eiAch(Fig 1, Fig
2).

- 3. PGF1 ¥ TXB2¢] AF93 285 A4
HE

TXB29 1~4YT9 A= 41985+ 130.94, 5~
1197 354.85+ 70.74, 12~28U 7 303.28+ 64.582H
1~4%9 o] 5~11Y79 H R 7o FoJ3k 2ko]<
o), 5~114 79 ¥late] 12~28% 7 (p<0.043)
o, 281 1~4Y Tl ulste] 12~28Y 7 (p<0.002)
o HEANE FYA Bratgon HPBAZo]
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Table 3. CSF levels of 6-keto-prostaglandin F,a(PGF,) and thromboxane B,(TXB,) in SAH patients(ng/ml)

" No PGF,-1* PGF,-2** PGF,-3*** TXB.-1* TXB,-2** TXB,-3***
I} 214.70 192.15 101.30 439.12 371.24 25358
2 152.35 137.98 205.80 296.25 304.58 289.55
3 65.75 158.95 109.35 389.60 341.92 270.80
4 124.65 109.08 153.70 356.44 301.28 247.05
5 142.70 201.25 172.70 361.60 352.00 269.20
6 109.20 178.55 114.15 284.56 373.36 334.45
7 255.60 276.65 196.95 221.80 429.70 457.04
8 164.35 141.00 105.90 406.92 348.52 251.96
9 181.97 121.80 185.05 463.48 22175 346.32
10 139.40 393.10 180.50 386.64 520.92 379.25
11 201.25 204.63 213.13 630.96 42142 260.18
12 212.50 305.65 219.78 342.85 327.60 385.49
13 219.70 235.27 165.98 637.20 302.55 332.10
14 214.95 191.80 120.95 709.16 351.05 255.60
15 202.85 130.75 433.50 194.70
16 318.95 184.95 385.75 320.25
17 145.35 152.25 514.44 308.18
18 184.88 297.10
VMoan 18062+ 5814 20342+ 7816 15060+3972 419.85:30.94 35485+ 70.74 30328+ 645

Paired t-test . Average CSF levels of PGF, and TXB: according to SAH days - TSB.-2 vs TXB,3:,<0.043

TXB:-1 vs TXB:-3: p<0.002
1* ! 14 days after SAH 2**: 5-11 days after SAH 3**: 12-28 days afte SAH

QO :No clinical spasm
|

I "
‘Ventricalar hemorrhage without —~400
clinical and diffuse angiographic
spasm

1
@ :Definite clinical spasm or
diffuse angiographic Spasm
|
. -
— Same patient i
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Fig. 1. CSF level of 6-keto-prostaglandin Fla according to SAH days.
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Fig. 2. CSF levels of thromboxane B, according to SAH days.

Table 4. Comparision of average CSF levels of 6-keto-prostaglandin F a and Thromboxane B (ng/ml) between

non-spasm* and spasm groups

PGF:-1 TXB,-1**

No Mean Mean No Mean

PGF,-2

PGF;-3
Mean

TXB,-3
Mean

TXB,-2
Mean No

a 10 155.07+53.63 360.64+ 6425 6 162.99+34.94 340.73+31.58 11 158.05+ 43.05305.90+ 66.87

ctd 6 214.45+57.85 496,19+ 155.78 7 227.6+ 9491 356.26% 94.20

5 150.98+ 25.94 282.17+ 56.96

*. b group excluded . p<0.032

A HIW e dojdtil o EHE 5~1197 A
TXB2A = 45 HA ottt PGF1L 1~49+79 ¥4
T = 18062+ 58.14, 5~119+L 20342+ 78.16,
12~28Y L 159.60+ 39.722 4 1~4YT of 5~11
7 5~1197 t 12~28Y 7 2 1~4L T o} 12~28
A7t 23k Apo] 7}t gllon] S 5~11Y
N HaA 9 AT HolA ¢kt (Table 3)

4, H¥F A&7 v oA TXB2¢
PGF1 ¥ 9 #}o]

Y25 283 1~4Y0) TXB2E 243 o &=
1682 o]F A5 684 FdA+ 496.19+ 155.78
9&1’ Hl AT 1089 Ha A< 360.64+64.252 M
9o B A7} 9 8kA F%H(p<0.032). 5~11
faoﬂ i:.'“— g o= 13U EX 1% A5 749 Hd
A& 356.26+ 94.20, Bl ST 62 HH A= 340.72
58821, 12 280 A% o= 1682 IF
& 589 FdAE 282.17+56.96, B]AET 11

_qu,

o
.
+ 31
A%

gl FFAE 30590+ 6687ZM 5~11T3 12~28
A7 HFA 7 et Aol= U

PGF19 BT A& 1~499 9379 HT A7t 214,
45+ 57.85Q 1, M| AT 15507+ 53.63, 5~11¥9
AET 22761+ 94.91 H|AST 162.99+ 34.94, 12~28
do] AZ=F 15098+ 25.94, B AT 158.05+43.05
24 24 7 A2 73} udETe Pt f9%
kol = 9 tH(Table 4).
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