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Effect of Carbon Monoxide on the Monoamine Neurotansmitter
and Synthetic Enzyme in Rat Brains.

Jae Soon Yun

College of Pharmacy, Ewcha Women's University, Seoul 120-750, Korea

Abstract— We studied the effect of carbon monoxide(CO)induced bypoxia on monoamine
neurotransmitter and their syntheitc enzyme in rat brain. When the rats were acute or chronic intoxicated
at CO 5000 ppm for 30 minutes or 2000 ppm for 1 week each 3hours, dopamine content increased signifi-
cantly with decreasing of its turnover in striatum and norepinephrine content was diminished in hy-
pothalamus. 5-hydroxytryptamine content was increased significantly and its turnover was decreased
both in striatum and hypothalamus. Tyrosine hydroxylase activity was reduced in striatum. These results
suggest that inhibition of TH activity in CO-induced hypoxia is owing to lack of oxygen supply threfore
NE content is decreased. We suggest that increasing of dopamine and 5-hydroxytryptamine are due to
reduction of its turnover.

Key words O CO intoxication, norepinephrine, dopamine, DOPAC, homovanillic acid, 5-hydroxytryp-
tamine, hydroxyindoleacetic acid, tyrosine hydroxylase.
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Fig. 1—High performance liquid chromatographic anal-
ysis of monoamine neurotransmitters and their
metabolites.
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DA, dopamine 6.63+0.060
HIAA, hydroxyindole acetic acid  11.50+0.078
HVA, homovanillic acid 18.05+0.127
5-HT, 5-hydroxytryptamine 19.84+0.254
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Fig. 2—The content of monoamine neurotransmitter and
their metabolites in striatum and hypothalamus
of rat.

Each value expressed as means+SEM of 8
animals.

A; norepinephrine (NE)

B; dopamine (DA)

C; 3,4-dihydroxyphenylacetic acid (DOPAC)
D; homovanillic acid (HVA)

E; 5-hydroxytryptamine (5-HT)

F; 5-hydroxyindoleacetic acid (HIAA).
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Fig. 3—The effect of carbon monoxide acute and chronic intoxication on the content of monoamine neurotransmit-

ter and their metabolites in rat brain.

Each point is expressed as percent to the change in control group.

Vertical lines indicated + S.E. M.

Significantly different from the control values, p<0.05*, p<0.01**
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Table I— The effect of carbon monoxide acute intoxication on the contents of monoamine neurotransmitter and their

metabolites in striatum and hypothalamus of rat

Striatum Hypothalamus
Time after CO acute intoxication

Control (8) 0(7) 2 weeks (7) Control (8) 0 2 weeks (7)
NE 2.05+0.87 0.85+0.10 0.79+0.17 25.16+6.00 12.06+0.73* 21.30+3.16
DA 68.54+9.48 119.984+8.41* 62.02+6.04 2.50+0.40 4.32+1.11 4.84+1.09
DOPAC 9.63+1.31 11.8242.31 9.87+0.60 0.64+0.11 0.87+0.23 0.88+0.16
HVA 2.964+0.43 3.00+0.50 2.72+0.27 ND ND ND
5HT 3.12+0.43 2.334+0.35 4.724+0.64" 2.85+0.43 3.00+£0.36 4.20+0.27*
HIAA 2.44+0.51 2.70+0.13 2.62+0.16 2.904+0.43 3.00+0.59 2.81+0.23
DOPAC/DA 0.14+0.01 0.10+0.10 0.16+0.02 0.26+0.02 0.20+0.01 0.18+0.02
HIAA/SHT 0.78+0.11 1.1610.18 0.56+0.07 1.02+0.11 1.00+£0.27 0.67+£0.33**

The unit of values is nmol/g wet tissue except DOPAC/DA and HIAA/5HT.
All values expressed as means+ SEM of the number of animals in parentheses.

Significantly different from the control value, p<0.05*, p<0.01**

Table II1—The effect of carbon monoxide acute intoxication on the contents of monoamine neurotransmitter and their

metabolites in striatum and hypothalamus of rat

Striatum Hypothalamus
Time after CO chronic intoxication

Control (8) 07 2 week (7) Control (8) 0 (6) 2 week (7)
NE 2.05+0.87 0.98+0.11 2.98+1.05 25.16+6.00 16.75+3.59 15.89+1.35
DA 68.54+9.48 100.94+4.44** 75.11+3.26 2.50+0.40 3.37+0.67 3.59+0.58
DOPAC 9.631+1.31 13.80+1.62 11.33+1.04 0.64+0.11 0.98+0.19 0.98+0.05*
HVA 2.96+0.43 3.22+0.31 3.14+0.11 ND ND ND
5HT 3.12+0.48 3.54+0.15 3.30+0.41 2.85+0.43 1.832+0.29** 4.3240.37*
HIAA 2.44+0.51 2.42+0.15 2.89+0.16 2,90+0.43 1.32+0.29** 4.32+0.37*
DOPAC/DA 0.14+£0.01 0.13+0.01 0.26 +0.02 0.26+0.02 0.29+0.02 0.27+0.06
HIAA/5HT 0.78 +0.11 0.68+0.05 0.88+0.12 1.02+0.11 0.52+0.04** 1.06+£0.10*

The unit of values is nmol/g wet tissue except DOPAC/DA and HIAA/5HT.
All values expressed as means + SEM of the number of animals in parentheses.
Significantly different from the control value, p<0.05*, p<0.01**
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Fig. 4—The effect of carbon monoxide intoxication of the
tyrosine hydroxylase activity in striatum of rat.
Each point is expressed as percentage to control
value.
Vertical line indicated + S.E.M.
Significantly different from control group,
p<0.05* p<0.01**
#; acute intoxication, @; chronic intoxication.
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Table III —The effect of carbon monoxide intoxication on the tyrosin hydroxylase activity in brain regions of rat

Tyrosin hydroxylase activity (pmol/brain tissue/20 min.)

Intoxication Brai . Time after CO intoxication
rain region
condition Control 0 Control 2 weeks
Acute Hypothalamus 227.7+11.4(4) 161.4+31.4 (4) 327.2+23.2(3) 417.7+ 38.2 (6)
Striatum 260.6+ 6.7(4) 183.6+12.0 (4)** 415.2+16.8(3) 486.5+ 12.5 (6)**
Chronic Hypothalamus 3126+ 8.4(4) 302.2133.8 (6) 315.8+25.2 (3) 339.9+ 20.8(7)
Striatum 583.8+77.8 (4) 375.1+32.5(6)* 305.2457.6 (8) 260.1+106.2 (7)

Each value expressed as means+ SEM of the number of animals in parentheses.
Significantly different from control values, p<0.05*, p<0.01**
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