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Abstract : The effects of phenol on the contents of monoaminergic and amino acidergic
substances were examined in the striatum, hypothalamus, cerebral cortex and hippocampus of the
mice. The former substances were norepinephrine (NE), dopamine (DA), serotonin (5-HT), 3-
methoxy-4-hydroxyphenylglycol (MHPG), 34-dihydroxyphenylacetic acid (DOPAC), homovanillic
acid (HV A), 5-hydroxyindoleacetic acid (5-HIAA), and the latter were aspartic acid (Asp), glutamic
acid (Glu), glutamine (Gln), glycine (Gly), taurine (Tau), and 7 -aminobutyric acid (GABA). The
contents of the substances were measured by high-performance liquid chromatography with
electrochemical detection (HPLC-ECD). The time course of the change in the content of the target
substances in the striatum after injection of phenol (200 mg/kg, s. c.) was examined. The contents of
DOPAC, HVA and 5-HIAA showed a time-dependent diphasic pattern, and the similar time pattern
was found in the Asp level. These findings were different from the previous ones, which had shown
a monophasic pattern in acetyicholine level and tremor score. The target substance contents in
each brain area were also examined 40 min after the injection of phenol (200 mg/kg, s. c.). Almost all
monoaminergic substances increased in the striatum, hypothalamus and hippocampus. The
contents of DA and DOPAC, however, decreased in the cerebral cortex. Almost all amino acidergic
substances increased in each brain area. These findings suggest that phenol affects the
monoaminergic and amino acidergic systems of mouse brain, but that it may be not directly related
to phenol-induced tremor.
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The role of brain acetylcholine in phenol-induced tremor in mice (Supplement) —Effects of
phenol on the contents of monoaminergic and amino acidergic substances in mouse brain—
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Norepinephrine (NE), dopamine (DA), serotonin
(5-HT), 3 -methoxy- 4 -hydroxyphenylglycol
(MHPG), 34-dihydroxyphenylacetic acid
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Table 1. Effects of phenol on the contents of monoaminergic substances in the striatum of mice.

Time after injection phenol

Substance
Control 10min 20min 40min 60min
NE 166+ 7 143+ 7 153+ 7 170+ 6 153+ 7
MHPG 3Bt 1 N. D. N. D. N.D. N. D.
13979+381** 13243 +462**
DA 110671481 11091274 120361273 (+26.3%) (+19.7%)
524+ 20* 845+ 27** 984+ 43**
DOPAC 666+ 37 (—21.3%) 581+ 33 (+26.9%) (+47.7%)
838t 28** 1340t 47** 1594+ 66**
HVA 1055+ 30 (—20.6%) 1006 26 (+27.0%) (+51.1%)
5-HT 394* 16 374t 22 403+ 16 425+ 16 372+ 13
228+ 8* 367 15** 434+ 12**
5-HIAA 306t 9 (~25.2%) 260+ 14 (+20.39%) (+42.3%)

Mice were sacrificed by microwave irradiation 10, 20, 40 or 60 min after subcutaneous injection of phenol
200 mg/kg and saline solution 0.1ml/10 g body weight (control).

Values represent the mean = SEM (n=8~9) and the contents of substances are expressed in ng/g tissue
weight.

The numbers in parentheses represent mean percent changes from control.

NE, norepinephrine ; MHPG, 3-methoxy-4-hydroxyphenylglycol ; DA, dopamine ;

DOPAC, 3, 4-dihydroxyphenylacetic acid ; HVA, homovanillic acid ; 5-HT, serotonin ;

5-HIA A, 5-hydroxyindoleacetic acid.

N. D.: not determined.

* p<0.05, % % p<0.01 vs. controls (Dunnett’s multiple range test, 2 sided).
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Table 2. Effects of phenol on the contents of amino acidergic substances in the striatum of mice.

Time after injection phenol

Substance -
Control 10min 20min 40min 60min
3.33+0.08 4.07+0.09**
Asp 3.680.08 A 3.64£0.05 RSP 3.6740.08
Glu 12.5440.20 12.55+0.21 13.0240.14 1(349161%0%2)4” 1?2334_;5(3@27
Gln 6.660.17 6.8240.17 6.8720.16 (74511580%1)5" 7.01£0.10
1.3940.05"*  1.2240.03**  0.95+0.02"*
Gly 0.74%0.01 G L AN 0.8120.01
14.89+0.28*  15.83+0.16"*
Tau 13.98+0.26 14.48+0.25 e R 14.61+0.23
GABA 1.9320.04 1.86%0.05 1.990.03 Eloaeey 185003

Mice were sacrificed by microwave irradiation 10, 20, 40 or 60 min after subcutaneous injection of phenol
200 mg/kg and saline solution 0.1ml/10 g body weight (control).
Values represent the mean = SEM (n=8~9) and the contents of substances are expressed in gmol/g

tissue weight.

The numbers in parentheses represent mean percent changes from control.
Asp, aspartic acid ; Glu, glutamic acid ; Gln, glutamine ; Gly, glycine ; Tau, taurine ;

GABA, 7 -aminobutyric acid.

* p<0.05 % * p<0.01 vs. controls (Dunnett’s multiple range test, 2 sided).
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Table 3. Effects of phenol on the contents of monoaminergic substances in the striatum, hypothalamus,

cerebral cortex and hippocampus of mice.

Substance (ng/g tissue weight)

Region
NE MHPG DA DOPAC HVA 5-HT 5-HIAA
Striatum
control 219£22 2912 11907435 743144 923132 98518 312+ 8
phenol 221+ 9 N.D. 14617%414** 927+22** 1129+42** 1098£38 375+15**
(+22.8%) (+24.8%) (+22.3%) (+20.2%)
Hypothalamus
control 1946153 964 668+ 16 231%+13 208+ 5 155823 462117
phenol 1448+49 N.D. 778k 29** 274413 589-423** 1706L£37** 567 15**
(+16.5%) (+183.2%) (+ 9.5%) (+22.7%)
Cerebral cortex
control 358118 16+1 511+ 16 90+ 5 140+11 567121 110+ 5
phenol 270t14** N.D. 372+ 12** 59+ 3** 202+ 4**  548=£27 136+ 5**
(—24.6%) (—27.2%) (—34.4%) (+44.3%) (+23.6%)
Hippocampus
control 411=10 11+1 80+ 7 27+ 1 47+ 3 623110 304+ 6
phenol 390*15 N.D. 87t 7 69+ 6** 85+ 3**  710L£20** 361%13**
(155.6%) (+80.9%) (+14.0%) (+18.8%)

Mice were sacrificed by microwave irradiation 40 min after subcutaneous injection of phenol 200 mg/kg

and saline solution 0.1ml/10 g body weight (control).

Values represent the mean=SEM (n=38) and the contents of substances are expressed in ng/g tissue

weight.

The numbers in parentheses represent mean percent changes from control.
NE, norepinephrine ; MHPG, 3-methoxy-4-hydroxyphenylglycol ; DA, dopamine ;
DOPAC, 3, 4-dihydroxyphenylacetic acid ; HVA, homovanillic acid ; 5-HT, serotonin ;

5-HIAA, 5-hydroxyindoleacetic acid.
N. D.: not determined.

*x p<0.05 %k * p<0.01 vs. controls (Student’s t test).
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phenol 4.62+0.17 (+19.4%) ; HIP : cont. BXUGABAEEBIIGlu B BRI, %
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Glu 2B RIBEAETOAMBEIIH L TEER [Tau : cont. 17.2270.16, phenol 19.33+
#m%ER LA [STR : cont. 13.04%0.16, 0.26 (+12.3%) ; GABA :cont. 2.4070.06,
phenol 14.58%0.19 (+11.8%)], Gln & phenol 2.63+0.05 (+9.6%)],
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Table 4. Effects of phenol on the contents of amino acidergic substances in the striatum, hypothalamus,
cerebral cortex and hippocampus of mice.

Substance (¢# mol/g tissue weight)

Region
Asp Glu Gln Gly Tau GABA
Striatum
control 3.3510.07 13.04+0.16 5.81%£0.17 0.82%=0.03 17.22+£0.16 2.40=£0.06
phenol 3.75+0.08** 14.58+0.19** 6.60+0.08** 1.02+0.03** 19.33£0.26** 2.63£0.05*
(+11.9%) (+11.8%) (+11.3%) (+24.4%) (+12.3%) (+9.6%)
Hypothalamus
control 3.67£0.07 10.47+0.17 6.52%0.10 1.43£0.02 8.8310.23 4.49+0.88
phenol 4.03%£0.07** 10.84%+0.20 7.054+0.06** 1.51+0.02** 8.73%£0.09 4.55%0.05
(+9.8%) (+8.1%) (+5.6%)
Cerebral cortex
control 3.87£0.15 15.20+0.32  5.03+0.99 0.68%0.02 14.4410.16 1.35%0.02
phenol 4.62+0.17** 15.85=0.46 5.33+0.17 0.73£0.02* 13.92+£0.22 1.36%0.02
(+19.4%) (+7.49%)
Hippocampus
control 3.03=0.08 14.41+0.28 5.33%0.20 0.90=%0.03 14.24£0.19 1.92%0.06
phenol 3.321£0.10* 15.08=0.14 5.96£0.09* 0.96=0.03 14.52+0.16 1.87%0.04

(+9.6%) (+11.8%)

Mice were sacrificed by microwave irradiation 40 min after subcutaneous injection of phenol 200 mg/kg
and saline solution 0.1ml/10 g body weight (control).

Values represent the mean®=SEM (n=8) and the contents of substances are expressed in zmol/g tissue
weight.

The numbers in parentheses represent mean percent changes from control.

Asp, aspartic acid ; Glu, glutamic acid ; Gln, glutamine ; Gly, glycine ; Tau, taurine ;

GABA, 7 -aminobutyric acid.

¥ p<0.05 %% p<0.01 vs. controls (Student’s t test).
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