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SEVEN crosses among three strains of mice, ICR (low amines), C57B16J (high amines)
and BALB (high amines), have been studied in regard to general behaviour and brain
excitability as measured by electroshock seizure latency, and maximal electroshock
seizure threshold. Seizure latency is measured as the time in seconds from the in-
itiation of a supramaximal electroshock (via cornéal electrodes) until the beginning
of the tonic extensor thrust. Seizure latency and seizure threshold are closely corre-
lated parameters and are constant for each strain and F; cross studies. Levels of
brain dopamine (DA), norepinephrin (NE) and serotonin (SHT) were also deter-
mined. As shown in Table 1, the amine levels for each strain give unique profiles
and are remarkably constant for each strain studied. The behavioural differences
are also shown. The BALB strain has a high level of dopamine and the males fight each
other. This rarely occurs with the males of the other strains unless drug induced.

The seizure latencies and thresholds of the two high amine strains (C57 and BALB)
are approximately double the threshold of ICR (low amine strain) mice (Table 2).
All crosses of the ICR (low amine) strain with either of the high amine strains showed
brain levels of DA, NE and SHT approximately the mean of the two strains involved.
Seizure latencies and thresholds of these crosses also were approximately the mean
of the strains involved. Crosses of the two high amine strains resulted in high brain
amines, long seizure latencies and high convulsive thresholds. The data are summarised
in Table 3. Males and females gave similar data on amine levels and brain excit-
ability tests. The genetic factors controlling levels of brain biogenic amines in the
three strains of mice studied are isogenetic in the crosses studied. The seizure latency
and electroshock threshold studies confirm the close correlation of brain amine
levels with brain excitability and suggest a powerful inhibitory role for these neuro-
modulators in the control of brain excitability.

TaBLE 1. BEHAVIOURAL RESPONSES AND BIOGENIC AMINES IN THREE VARIETIES OF MICE

Mouse

type DA NE SHT Behaviour
ICR 094 4 0-04 039 + 001 0-61 4+ 0-02 Benign, low muscle tone.
DOPA-marked irrita-
tion, fighting
657B16J 1-04 + 0-08 0-59 + 002 0-71 £ 0-03  Benign, high muscle tone.

DOPA-moderate irrita-
tion, no fighting
BALB 181 + 012 0-43 1+ 0-02 068 + 002 Low muscle tone, fighting.

536




537

G. M. EVERETT

‘(') = sonjea sso1d onouadost pare[nofe))

(100 F 69-0) (10-0 F 05-0) (€00 F 1) (L0-0 F 90-7)

99-0 LY-0 (A 4 L0-0 F Z6°1 6 a1ve + ¥OI
(10-0 F 89-0) (10-0 F L§5-0) @00 F 61-1) ©1-0 ¥ 9%-7)
70-0 F $9-0 70-0 F €50 €0-0 F ¥I-1 61 $1-0 F 01T oI 1974L5D + M1
(10-0 F 1£-0) (10-0 F 65-0) (€0-0 F TH-1) +(€1-0 F 08-D)

100 F ¥L-0 10-0 F Ls-0 00 F L1 o1 -0 F 197 LT 974LSD + IvE
10-0 F 99-0 10-0 F 250 $0-0 F ¥b-1 w 010 F §5- oL a1ve
100 F sL-0 10:0 F $9-0 700 F 6¢°1 44 91-0 F s¢-€ 6L r9149L80
10-0 F 19-0 10-0 T 80 70-0 T 860 6 $0-0 F 95-1 90z DI
LHS IN va ‘ujsp "oON Kouaye] ‘ujdp "'ON $SOJO JO ulens

yooys-7

$/37 sounwe ureg

HDIN A0 $ISSOYD ANV SNIVYLS SNONNVA NI STIATT ANIAV DINTFOOI NIVIE ANV ADNALYT 39NZIaS "¢ F18V ]

*SHWI] 0UIPYUOD pue *9plOYsaIY) JIOYSOI}A]3 IOSUSIXD JIUO], ,,

100F 690  100F $90  £0-0 F 9¢-1 (LL-TDPL 110 F bt £/o1dLsD
100 F 890  100F 4650 900 T 651 (9-09)£9 80-0 F 647 q1ve
[00F €50  100F S40 200 F $6:0 (Lrth)sh 200 F 69-1 DI
LHS aN va +(1D) (SHOA) (095) weng
0889 21 Kouarey

‘T's F 8/8n sounwre jo -ouod urerg

HOIAN 40
SNIVILS FFYHL NI SANIAV ODINEOOIS NIVIE ANV QIOHSFYHL FANZIES ‘ADNILV] N™_NZIAS ‘7 3149vy



538 Genetic factors in the control of brain levels

SUMMARY

Brain concentrations of DA, NE and 5HT are highly constant for a given mouse
strain. However there are large differences in amine levels in different strains and
amine profiles of the three amines are unique to a given strain. All three amines are
high in high amine strains and low in low amine strains. F; crosses of ICR, C57B16
and BALB mice gave amine levels that are the mean of the levels in the parent strains
suggesting an isogenetic inheritance of brain amine level control.

Electroshock seizure latency and threshold are markedly higher in high brain
amine strains suggesting a role of the biogenic amines as an inhibitory system in
the control of brain excitability.

Acknowledgements—These studies were carried out at Abbott Laboratories with the assistance of
Mrs. P. Morse and Mr. J. Borcherding.



