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Cerebrovascular acetazolamide reactivity and platelet function in
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Abstract

In order to find out the relationship between the cerebrovascular acetazolamide reactivity and platelet function in asymptomatic cerebral
thrombosis, 10 cases of asymptomatic cerebral infarction and 10 age-matched control subjects were studied. The cerebrovascular
acetazolamide reactivity was measured using xenon computed tomography method. As markers of platelet function, the plasma
concentrations of platelet factor 4, b-thromboglobulin, thromboxane B , and 11-dehydrothromboxane B were determined. The2 2

cerebrovascular acetazolamide reactivity was significantly lower in the asymptomatic cerebral infarction group than in the control group.
The plasma concentrations of platelet factor 4, b-thromboglobulin, thromboxane B , and 11-dehydrothromboxane B were higher in the2 2

asymptomatic cerebral infarction group than in the control group. There was a significant negative correlation between the cerebrovascular
acetazolamide reactivity and the plasma concentrations of platelet factor 4, b-thromboglobulin, thromboxane B , and 11-dehydro-2

thromboxane B . The low cerebrovascular acetazolamide reactivity is considered to be related to platelet activation in asymptomatic2

cerebral thrombosis.  1999 Elsevier Science B.V. All rights reserved.
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1. Introduction acetazolamide reactivity and platelet functions in patients
with asymptomatic cerebral thrombosis.

Acetazolamide is considered to dilate the cerebral
arterioles by inhibiting the carbonic anhydrase in the red
blood cells and increasing CO in the arterioles [1,2]. 2. Materials and methods2

Acetazolamide has been used for examining cerebrovascu-
lar dilatory reserve capacity [3]. Cerebrovascular reactivity Ten consecutive patients with asymptomatic cerebral
to acetazolamide or CO has been reported to be decreased thrombosis and 10 age-matched controls (volunteers) with-2

in cerebral infarction [4,5]. out cerebrovascular diseases were studied with their in-
On the other hand, platelet activation has been reported formed consent. Asymptomatic cerebral thrombosis was

to occur in cerebral thrombosis [6–10]. There were no defined as cerebral thrombosis with magnetic resonance
reports on the relationship between cerebrovascular aceta- imaging (MRI) evidence of cerebral infarction and without
zolamide reactivity and platelet functions in cerebral past history of stroke and without corresponding signs nor
thrombosis. Therefore, we measured the cerebrovascular symptoms. All the patients had a high-intensity lesion on

T -weighted images and proton density images with a2

diameter of more than 3 mm (typical case shown in Fig.
1). The mean diameter of a high-intensity lesion was 9 mm*Corresponding author. Tel.: 181-3-3979-3611; fax: 181-3-3979-

3787. and all lesion were located in the distribution of penet-
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Fig. 1. Magnetic resonance imaging of the head in a patient with asymptomatic cerebral thrombosis.

rators. We did not include leuko-araiosis in MRI evidence (PreSage, Yokogawa Medical Systems, Tokyo, Japan).
of cerebral infarction. We did not include the patients Round region of interest (ROI) with a diameter of 7 mm
taking anti-platelet medications or cerebral vasodilators. was used and the ROI was placed in the center of cerebral
All the patients were examined with echocardiography thrombosis. In bilateral frontal lobes, parietal lobes, tempo-
(transthoracic and transesophageal) and ultrasound exami- ral lobes and occipital lobes, the ROI was placed in the
nation of the carotid artery and the patients with suspicion area where cerebral thrombosis was not adjacent. The
of cerebral embolism were excluded. The clinical profiles cerebral cortex blood flow and cerebral white matter blood
of the two groups were shown in Table 1. There was no flow were calculated as the average of the blood flows in
statistically significant difference concerning hypertension, the eight areas.
diabetes mellitus, hyperlipidemia, smoking, obesity, hema- The regional cerebral blood flow was measured before
tocrit and platelet count between the two groups. and 20 min after intravenous injection of 17 mg/kg

The regional cerebral blood flow was measured using acetazolamide. The cerebrovascular acetazolamide reac-
the stable xenon CT method [11–14]. The basal ganglia tivity was defined as the increase rate of cerebral blood
section and the lateral ventricle section parallel to the flow by acetazolamide.
orbito-meatal line were studied. The subjects inhaled room The plasma platelet factor 4, b-thromboglobulin, throm-
air followed by a mixture of 30% xenon and 50% oxygen boxane B and 11-dehydrothromboxane B were deter-2 2

for 3 min. Serial scanning was performed once before mined at the Special Reference Laboratories (SRL,
xenon inhalation, three times in the wash-in process and Tokyo). At the SRL, platelet factor 4 and b-thrombo-
five times in the washout process of 5 min. The serial globulin were determined by enzyme immunoassay using
scanning program consisted of a total of 18 scans consist- International Standards [15], thromboxane B and 11-2

ing of nine serial scans on each section. The xenon dehydrothromboxane B were determined by radioim-2

concentration in the end-tidal expired gas was continuously munoassay.
recorded by the thermoconductivity method. We used the The blood drawing was performed using a polystyrene
xenon delivery and analysis system (AZ-7000 model, syringe and a 20-gauge needle according to the precautions
Anzai Sogyo, Tokyo, Japan) and the CT equipment [16]. The blood drawn was left for 15–30 min in the iced

water and then was centrifuged at 20003g for 30 min at a
temperature of 2–48C.Table 1

Clinical profiles of the two groups Statistical analysis was performed using Mann–Whitney
U-tests for comparison between the two groups and usingAsymptomatic cerebral Control group

thrombosis group Spearman’s correlation coefficients for correlation between
the cerebrovascular acetazolamide reactivity and the plas-Number of cases 10 10

a ma concentration of b-thromboglobulin.Age 57.266.8 58.167.3
Male:female 6:4 6:4
Hypertension 6/10 5/10
Diabetes mellitus 3 /10 2/10 3. Results
Hyperlipidemia 4/10 2/10
Smoking 3/10 2/10

Fig. 2 shows part of the actual record of the xenon CTObesity 2 /10 3/10
aHematocrit (%) 41.162.8 41.562.4 of a single patient and a single control. The cerebrovascu-

4 aPlatelet count (310 ) 27.563.2 28.263.5 lar acetazolamide reactivity is lower in asymptomatic
a Mean6standard deviation. cerebral thrombosis than in control.
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Fig. 2. Xenon computed tomography before and after intravenous injection of acetazolamide. (A) Asymptomatic cerebral thrombosis and (B) control.

Table 2 shows the comparison between the two groups. drothromboxane B (r520.53, P,0.05). There were2

The cerebrovascular acetazolamide reactivity was signifi- significant negative correlations between the cerebrovascu-
cantly lower in the asymptomatic cerebral thrombosis lar acetazolamide reactivity in the cerebral white matter
group than in the control group. The plasma concentrations and the plasma concentrations of platelet factor 4 (r52

of platelet factor 4, b-thromboglobulin, thromboxane B 0.52, P,0.05), b-thromboglobulin (r520.55, P,0.05),2

and 11-dehydrothromboxane B were significantly higher thromboxane B (r520.52, P,0.05) and 11-dehydro-2 2

in the asymptomatic cerebral thrombosis group than in the thromboxane B (r520.51, P,0.05).2

control group.
There were significant negative correlations between the

cerebrovascular acetazolamide reactivity in the cerebral 4. Discussion
cortex and the plasma concentrations of platelet factor 4
(r520.54, P,0.05), b-thromboglobulin (r520.57, P, Platelet factor 4 and b-thromboglobulin were platelet-
0.05), thromboxane B (r520.55, P,0.05) and 11-dehy- specific protein in the a granules of the platelets. When the2

Table 2
Comparison between the two groups (mean6standard deviation)

Asymptomatic cerebral Control group
thrombosis group

Cerebral cortex blood flow (ml /100 g per min) 61.769.3 68.269.6
Cerebral white matter blood flow (ml /100 g per min) 22.566.8 26.767.3

Cerebrovascular acetazolamide reactivity (%):
Cerebral cortex 41.366.5* 53.168.2
Cerebral white matter 35.765.8* 45.467.6

Plasma concentration of platelet factor 4 (ng/ml) 34.266.8** 12.165.3
Plasma concentration of b-thromboglobulin (ng/ml) 78.3618.4** 39.1615.7
Plasma concentration of thromboxane B (pg/ml) 41.1613.9* 28.2611.42

Plasma concentration of 11-dehydrothromboxane B (pg/ml) 15.762.6** 8.362.32

*P,0.05; **P,0.01.
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