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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 cornea1 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 Fl cross studies. Levels of 
brain dopamine (DA), norepinephrin (NE) and serotonin (5HT) were also deter- 
mined. As shown in Table I, 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 5HT 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 aresummarised 
in Table 3. Males and females gave similar data on amine levels and brain excit- 
ability tests. The genetic factors controlling leveis 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 RESPONSESAND BI~EN~AMIN~IN ~~REEVARX~ESOFMI~E 

Mouse 
type DA NE 5HT Behaviour 

ICR 

657B16J 

BALB 

0.94 & 0.04 039 i 0.01 0.61 i 0.02 Benign, low muscle tone. 
DOPA-marked irrita- 

tion, fighting 
1.04 & 0.08 0.59 * 0.02 O-71 & 0.03 Benign, high muscle tone. 

DOPA-moderate irrita- 
tion, no fighting 

1.81 i 0.12 o-43 * 0.02 068 i 002 Low muscle tone, fighting. 
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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. Fl crosses of ICR, C57Bi6 
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. 
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