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Jasco High Pressure Liquid Chromatograph MC-540

1. Analytical substances

catecholamineg~=-=====- E, DA, NE, DOPA
metabolites-=eeeamaeanao VMA, HVA, MHPG, 5-HIAA, DOMA, DOPAC, VA
2. Analytical method-=--+=-=u- natural fluorescence(Ex. 280 nm, Em. 313 nm)
3. Eluent pump-e==-=-=cccea-a Model SP-024
4. Sample injection---------- loop injecter (loop volume 100ul)
L e SS-10-0DS-246250 (4.6% x 250 mm) (50 mm pre-column)
6. Circulating water bath----25t1°C
7. Eluent selection valve----3-way valve
8. Flow selection valve------ 4-way valve
9. Detecter---=e--e——cemcaaoo Model FP-540 high sensitive fluorometer
10. Recorder-----—-—-—c-cecmcmaaao two pen recorder

Catecholamines system Metabolites system

5 Zacetqgnitrile
0. 1M
KH, PO, 0.1N 0.1M KHPOW |4 3y
Buffer NaOH Buffer NaOH
PH 2.0 pH 3.0
¢—-- --LLluent selection valve ——————y

¢————ee Air trap —

4«—— Eluent pump ———>

——— Sample injection valve ——

Circulating
water bath
é~————— Pre-column —m—m—m
e - - - —-- - - - - > = ::'-—- 25°C
]
&—————— Column SS-10-0ODS§ ——m87Hw—> P

2-pen recorder

High sensitive
fluorometer
&

Drain € L

Fig 1. Diagram of high pressure liquid chromatograph MC-540, Jasco.
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Fig 2. Myoclenus stage of CBA mouse.

Fig 3. Early stage of CBA mouse convulsion.

Fig 4. From early stage to middle stage of CBA mouse convulsion.
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Fig 5. Middle stage of CBA mouse convulsion.

Fig 6. Last stage of CBA mouse convulsion.

Fié 7. Dépressed stage after CBA mouse convulsion.
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Fig 8. EEG recording of “stimulated” CBA mouse in resting stage.
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Fig 9. High pressure liquid chromatogram of catecholamine. A. Standard
substance, each 1 ng. B. cerebral cortex. C. brainstem. D. cerebellum.
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Fig 10. High pressure liquid chromatogram of 5-hydroxytryptamine.
A. Standard substance, 3 ng. B cerebral cortex. C. brainstem.
D. cerebellum.
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Table 1. Effect of “throwing” stimulation on dopamine levels
in CBA mouse brain (ng/g wet weight, M+S.D.)

Groups Cortex Brainstem Cerebellum

Non-stimulated control group 1095+428 8144 21550

(16) (17) (6)
Stimulated groups

Resting 13742644 89+28 302%64
(12) (14) (6)

Pre-convulsion 916+322% 62+31% 271+69
: (13) (14) (4)

During convulsion 929+313 6815 258+46
(11) (9) (3)

One hour after convulsion 934+493 90+39 229452%
(10) (10) (5)

* p<0.05, compared with resting (stimulated group).
The parenthesis shows the number of sample.

Table 2. Effect of “throwing” stimulation on norepinephrine
levels in CBA mouse brain (ng/g wet weight, M+S.D.)

Groups Cortex Brainstem Cerebellum
Non-stimulated control group 253+62 211+81 74+32
(18) (16) (6)
Stimulated groups
Resting 288+48 205+149 113+30
(13) (13) (6)
Pre-convulsion 239:43%%  209+129 9829
(15) (14) (4)
During convulsion 247+57% 196+115 115+10
(10) (10) (5)
One hour after convulsion 198+32*%* 174176 121+15

(9 (10) (5)

* p<0.05, compared with resting (stimulated group).
**% p<0.01, compared with resting (stimulated group).
*#%% p<0.001, compared with resting (stimulated group).

The parenthesis shows the number of sample.
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Table 3. Effect of “throwing” stimulation on 5-hydroxytryptdamine
levels in CBA mouse brain (ng/g wet weight, M+ S.D.)

Groups Cortex Brainstem Cerebellum
Non-stimulated control group 381+90 221+58 39+9
(13) (11) (4)
Stimulated groups
" Resting 380456 234+48 33:11
(14) (12) (6)
Pre-convulsion 378+64 203+44 2916
(15) (12) - (7)
During convulsion 343+60 190+37% 38+9
(11) (9) (5)
One hour after convulsion 369117 219+46 317
(10) (10) (6)

* p<0.05, compared with resting (stimulated group).
The parenthesis shows the number of sample.

Table 4. Effect of long term “throwing” stimulation on monoamine
levels in CBA mouse brain (ng/g wet weight, M + S.D.)

Monoamine Groups Cortex Brainstem Cerebellum
Dopamine Non-stimulated 15444313 269+136 167+29
control group (7 (6) (3)
Resting of 1124+354% 256+179 188+23
stimulated group (9) (11) (6)
Norepinephrine Non-stimulated 207+43 340+51 91+4
control group (8) (7) (3)
Resting of 193+54 31646 9616
stimulated group (11) (11) (6)
S5-Hydroxy- Non-stimulated 28053 29465 39432
tryptamine control group (7N (8) (€]
Resting of 220+33%% 241+80 31+20
stimulated group (11) (11) (5)

* p<0.02, compared with non-stimulated control group.
k% §<0.01, compared with non-stimulated control group.
The parenthesis shows the number of sample.

HT oZ&@hic o BICHLARICRLL TW, 22 o1k,
B iEtE 2 MR L 72 CBA =7 R ZHReN W1 BRI IR L ~LICEEL T,
W5-HT I EFELBH I L TEILETRE E8E RUMERLEFKLZ CBA =720
Thof (£3) L LEBEfFEsBEL WHET I IEDONT

2 ZANEP 2 (3 R 5— HT ALl 152, AMBKR L CEEREZHERL



1146 &

B & &

Table 5. Monoamine levels in female and male CBA mouse
(ng/g wet weight, M+S.D.)

Monoamine Sex Cortex Brainstem  Cerebellum
Dopamine male 719+37 79+40 59227
(8) (9) 4
female 728+159 54+20 77+33
(5) (7) (5)
Norepinephrine male 193+42 183+71 53421
(8) (%) (4)
female 156+45 159+56 55+42
(7 (8) (5)
S-Hydroxy- male 21040 231+108 48+17
tryptamine )] (8) 4)
female 198+28 227+74 4711
(10) (10) (5)

The parenthesis shows the number of sample.
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CBA mouse convulsion and brain monoamine
Michio TSUO
Institute for Neurobiology, Okayama University Medical School,
(Director: Prof. A. Mori)

Convulsions were induced in 80% of CBA mice by throwing stimulation six from eight
weeks after birth, and continued for more than one year. The procedure for causing a
CBA mouse convulsion was as follows: the mouse was rolled over suddenly by throwing
stimulation and set in tonic flexion. After a few seconds of clonic convulsion, tonic
extension followed, and opisthotonus was observed in this stage. After a convulsion, the
mouse rose, seemed stunned for a few seconds, then recovered to a normal state. This
convulsive process took about 10-15 seconds for the whole procedure. Urinary inconti-
nence was observed.

- Bilateral sporadic spikes of about 100-1504V wére induced in the resting stage of
stirnulated CBA mice, but the EEG was not abnormal in normal untreated mice.

Dopamine (DA) in the cortex and brainstem of the CBA mouse at the pre-convulsive
stage was significantly decreased compared with the resting stage, and these changes
recovered during the convulsion stage. DA in the cerebellum was also significantly
decreased one hour after convulsion. Norepinephrine (NE) of CBA cortex was signifi-
cantly decreased before, during, and one hour after, a convulsion, compared with the
resting stage. 5-Hydroxytryptamine (5-HT) in the CBA brainstem was significantly
decreased compared with the resting stage, and this change recovered to the normal level
one hour after a convulsion.

DA and 5 HT of the cortex of CBA mice, which convulsions had induced for more
than one year, were significantly decreased compared with untreated CBA mice of the
same age. There was no difference in the monoamines of CBA mouse brain between
females and males.

Key words: CBA mouse, convulsion, epileptic discharges, brain monoamine



