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Abstract

The destruction of atropine (DL-hyoscyamine) was first reported by Fleisch-
mann over 70 years ago. Subsequently, it was demonstrated that this destruction is
mediated by a hydrolytic enzyme, atropinesterase (E.C. 3, 1, 1, 10), which was first
detected in the sera and liver of rabbits. Genetic analysis indicates that
atropinesterase activity is inherited as co-dominant Mendelian character in rabbits.
Although no morphological or physiological effects are attributed to the presence of
the gene for this enzyme, it does impart resistance in rabbits to the pharmacologi -
cal effects of administered atropine.

The population of rabbits can be divided into 2 distinct phenotypes which are the
presence and the absence of atropinesterase activity in the serum. In our investiga-
tion the frequency of atropinesterase-positive was 52.6% in Japanese White rabbits.
Electrophoretically, 2 phenotypes could be detected as the presence and the absence of

the nonspecific carboxylesterase.

This enzyme in pharmacologic study was confirmed by a study of atropine-
induced mydriasis in rabbits known to possess or be deficient in this serum

atropinesterase.

Keywords atropine, atropinesterase, electrophoresis, rabbit
Abbreviations atropinesterase-positive ; ae (+),
atropinesterase-negative , ae (—)
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Table I The frequency of 2 distinct phenotype of
atropinesterase activity in a population of male and
female Japanese White rabbits

|
\ phenotype
\\ .
number ‘
s 31 ‘ 64.5% 35.5%
$ 159 50.3% 59.3%
total 190 ' 52.6% 47 .4%

(+): atropinesterase activity-positive
(—): atropinesterase activity-negative
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Table Il Atropinesraes activities in rabbit tissue

protein atropinesterase activity
Tissue mg ml | units/mt! units/mg protein
A 4 Serum 62.2 0.292 4.69%10°°
+) Liver 18.3 0.100 5.46%10
. Kidney - 0 (
Fig. 1 Electrophoretic pattems of serum csterases of Heart _ 0 : 0
10 individual rabbits. Intesti
Channels : 1, 3, 4, 5, 7, and 10. atropinesterase activity- ntestine - 0 0
positive, 2, 6, 8, and 9. atropinesterase activity-negative. Spleen - 0 0
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Table II Atropinesterase activities in rabbit sera

Atropinesterase
No. activity Genotype
units/ml

1 0.348 AE/ae

2 0 ae /ae

3 0.494 AE/AE Fig. 2 Electrophoretic pattern of tissue esterases of 2
4 0.270 AFE/ae Lo .

5 0.292 AE / ae individual rabbits.

6 0 ae /ae Channels : 1. serum, 2. liver, 4. kidney, 6. heart, 8. in-
7 0.274 AE/ae testine, 10. spleen of ae (+) rabbit (No.5), 3. liver,

8 0 ae ///“e 5. kidney, 7. heart, 9. intestine, 11.spleen of ae (—)
S ok A e )

11 0.280 AE/ae . L N
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Fig. 3 The effect of atropine on pupil.

ae(+) rabbit adminiistered atropine (0.25mg/kg) (— @ —),

ae{—) administered atropine (0.25mg/kg) (— 0 —), ae(-i )
rabbit administered saline (— m —), ae( ) rabbit admin-
istered saline (-- o —).
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Table W Comparison of the observed proportion of genotypes of atropinesterase

with the expected proportion in Japanese White rabbits

expected expected observed
Genotype proportion \ number number
AE; AE 0.097 ’ 1.94 3
AE/ae 0.429 8.58 9
ae lae 0.474 ‘ 9.48 8
total 1 [ 20 20
X'=0.823 Degrees of freedom =1  Probability =0.35
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