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Establishment and Genetic Characteristics of Rat Inbred
Strain M1J with Spontaneous Male Infertility
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Abstract: The nomal sibling rats of the infertile male were selected for brother sister breeding. The stocks of every
filial generation whose male siblings were infertile were inbred with their brothers or sisters by optimum seeking
method. After 20 generations, a rat inbred strain of spontaneous male infertility was established, and was named MIJ.
The genetic homozygosity was analyzed by skin grafting. The phenotypes of MIJ were observed, and the mode of
infertility inheritance was studied by test cross experiments. The results demonstrated that MIJ mats had reached the
norm of inbred strain, and the infertile male rats showed the phenotypes of delayed testicular descent, testicular and
epididymis hypoevolutism, oligozoos permia and hypos permatogenesis. The phenotypes of the other rats in the inbred
strain were nomal. The infertiliy mutation was inherited in a recessive mode, and was cortrolled by a monogenic
recessive gene in euchromosome. The infertile male rats could seve as a useful model for the study of human
infertility .
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Table 1 The testide index and epididymis index of male rats
c n Body weight Weight of double ~ Weight of double Testicle index Epididymis index
oW (9 testicle ( g) epididymis ( g) (%) (%)
Infertility group 8 239.61%£22 92 1 46%0.13 0.82%013 0.61 0. 07 0.35%0. 06
+27 77 +0. 21" =R .95 30. 03 . 43 0. 03
Control group from the inbred 278.12x27. 72 2 65X0.21 L21xo 11 0.95=x0. 03 0.43x0. 03
Control group 6 274.78+13 12° 2 69+0.10" 1. 100 07" 0.98+0. 05" 0.40%0. 017
* P<005%* P<QOl, Compared with infertility group of same age.
2.33
2 (P< 0.01);
(P< 0.01); , (P> 0.05)
2 (Mean £SD)
Table 2 Comparison of sperm quality parameters in the three groups
?Uda. Spem S Sperm deformity Spem Percentage of Percentage of
Group " o 12};;115 concentration ' penn Cf:m rate motility forward rat epididymal
we (x 10/ g) 1n. L'au d (%) (%) progressive sperm droplet
(g) epididymis .
sperm (%) retention (%)
019%0.046 451329 0.83£0.49 13 03t68 820619 01 64.37%13.15 53.38%12. 54

Infertility group

Control growp 6 Q 33%0.053"
from the inbred

149614 777 5.03%0.49% 11.35E5 73 86.09%8. 55 65.59%10.68  34.97%10.57F

034004 15 64F4. 35 5.27£1.42% 14 816 40 84.95%6.31 67.43EX12.56  36.75E10. 84"

Control group
o P< 00l Canmpared with infertility group.
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Fig. 1 Sperm of the rats
A. ; B. ( ); C~ J. = 50 Bm
A. Nomnal sperm; B. Nomal sperm ( sperm dropld was showed) ; C— J. Teratosperm. Bar= 50 Hm
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Fig. 2 Testis o the rats
A: ,H. E x 100; B: JHUE x100; G ,H.E % 400; D: JH.E %400

A: Control group, H. Ex 100; B: Infertility group, H. Ex 100, C: Control group, H. Ex 400, D: Infertiliy group, H. E x 400.
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Table 3 The results of test cross experiments

() () () ()
Number of Number of  Number of female Number of infertiliy Number of nommal phenotype

Mating mode Pair number .
litters young rats young rats male young rats male young rats
oo Intercross 12 2 217 108 0 109
[OX¢2 Backeross 15 26 286 135 0 151
Oonm Outcross 15 0 0 0 0 0
oQO Backeross 20 31 21 139 0 152
o< Intercross 25 41 352 164 72 116
om Backeross 15 0 0 0 0 0
O 8 O 20 50 | )

O Wild type male rat; O Wild type female rat; O Male rat from the inbred; © Female rat from the inbred; M Infertility male rat.
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Table4 X’ test for the inheritance of infertility (on the assumption that the gene is on the X chromosome)

() () () ()
. Number of Number of female Number of infertility ~ Number of normal phenotype x2 P
Mating mode
young rats young rats male young rats male young rats
o Backeross 291 139 0 152 682 %4 <001
Expected value 291 145.5 72.75 .75
2 2 2 2
Y , ( Rat Genome
Database) ,
2
2
2
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