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Characterization of the Variations in the Circle of Willis in Gerbils
and Selective Breeding of an Ischemia-Prone Gerbil Group
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[Abstract] Objective To investigate the post-UCO ( unilateral carotid occlusion) ischemic symptoms and possible
correlations of anterior and posterior communicating arteries ( ACoA and PCoA) patterns of the circle of Willis between
parents and their progeny in gerbils and to selectively breed an ischemia-prone gerbil group. Methods We used 398
gerbils from five generations to develop focal cerebral ischemia after UCO and compared the UCO ischemic symptoms and
possible correlations of ACoA and PCoA patterns between parents and their progeny. The progeny which are from the
parents with incomplete Willis circle were mated to selectively breed an ischemia—prone group. Results It was shown that
if the parents had complete ACoAs their progeny also had a complete ACoAs and there were significant differences when
the parents’” ACoAs were incomplete: in 60. 4% of offsprings the type of ACoA was consistent with that of their mother and
in 48.2% consistent with that of their father. After selectively breeding for five generations the proportion of UCO

ischemia increased from 40% in the F1 animals to 75% in the F5 animals. Conclusions Variations in the circle of Willis
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are of genetic nature and we have successfully established an ischemia—prone gerbil group.
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1 Willis
Tab.1 The relationship of ACoAs in the parents and children
(ACA)
Relationship Total number
Consistant number Percentages Inconsistent number Percentages
with mother 202 122 60. 4% 80 39.6%
with father 197 95 48.2% 102 51.8%
2 F1 F5 CoW
Tab.2 Analysis of COW patterns and symptoms from generations F, to F,
ACoA PCoA Symptoms
Generation  Total
Complete Incomplete Complete Incomplete Asymptomatic Ptosis Circling retroflexion
Fl 20 13(65.00%) 7(35.00%) 9(45.00%) 11(55.00%) 12(60.00%) 7(35.00%) 6(30.00%) 3(15.00%)
P2 70 37(52.86%) 33(47.14%) 29 (41.43%) 41(58.57%) 32 (45.71%) 34(48.57%) 25(35.71%) 18(25.71%)
F3 125 56(44.80%) 69(55.20%) 40(32.00%) 85(68.00%) 46(36.80%) 72(56.00%) 69(55.20%) 63(50.40%)
F4 110 44(40.00%) 66(60.00%) 27(24.55%) 83(75.45%) 32(29.09%) 71(64.54%) 74(67.27%) 48(43.64%)
F5 73 27(36.99%) 46(63.01%) 14(19.18%) 59(80.82%) 18(24.66%) 50(68.49%) 49(67.12%) 28(38.36%)
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Fig. 1 The percentages of UCO cerebral ischemic animals
with neurological score of 2 and above were increaseing 7-9
with the number of breeding generations
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