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Studies on the Transport‘ of the Superovulatory Egg in the Oviduct
and Its Following Development in Mature Rat

Kinya Mivake, Kyozo UtsumI and Masataka ‘YuHARA
(Laboratory of Animal Reproduciion)

It is well-known that the injection of gonadotrophin results in superovulation in
mammal. However, the uneffectiveness in superfetation and subsequent multiple
birth by superovulatory treatment ‘has been shown and leaves many of the associated.
problems. This study was designed to determine thé effect of pregnant mare’s serum
(PMS)-induced ovulation on the rate of egg transport and-the rate of egg cleavage
in the rat.oviduct. The normalcy of superovulated eggs was also investigated by
transplantation to the intact recipient.

Multiple ovulation in Wistar mature rat Welghmg 200 to 250 g “was induced by 50'
1U PMSG, followed 50 IU HCG 54 hrs. later. Autopsy was performed in 24, 46, 68
and 86 hrs. after the HCG injection. ' The loops of oviduct were divided into four
parts (I to IV) and the fourth was divided into two parts beyond 68 hrs. after the
HCG injection to recover the egg. ‘ o ‘ '

The rate of transport was accelerated and as a consequerce, the 4—cell embryc was.
expelled into uterus. But the rate of cleavage showed no 51gmf1cant difference from
that in the intact oviduct. The egg expelled into uterus seemed to result in the
fragmentation or the degeneration on account of unfavourable condition of uterus.
for the egg, under the control of imbalanced ovarian hormones.

-~ The blastocyst which developed in the ligated oviduct.of. superovulated rat was
transferred to the intact uterus of the pseudopregnant foster mother .Then, the
transplanted egg developed into the young to full time. Accordmgly, the super-
ovulatory egg was made sure to be normal one, regardless of minor errors of fertiliza-
tion or others. .

It is, therefore, supposed that most early embryonic loss, especlally prelmplantatlon
embryonic loss, in superovulated mature rat depends on "the unfavourable uterine
environment rather than the hastened passage of the ova through the oviduct.
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Table 1. Distribution of Superovulated Ova in the Oviduct and Uterus of the Mature Rat

Hours No. % of Ova Transported through**

after of Treat. Ov. IV

HCG* Tested Ov.1 Ov. I Ov. I _I—————I—Iﬁ Uter.
24 3 Centrol 8.1 80.2 2.7 0 -
24 3 Superovu. 30.5 53.7 15.8 0
46 3 Control 16.7 27.8 36.4 19.4
46 3 Superovu. 14.7 16.2 26.6 42.5 —
68 3 Control — — 0 91.7 8.3 0
68 3 Superovu. — — 0 0 58.7 41.3
86 3 Control — — — 0 68.4 31.6
86 3 Superovu. — — — 0 0 100.0

* Control; after 8 hours plus the time of lapse of ovulation.
*#The loops of oviduct were divided into four parts (I-IV), especially the forth was divided
into two parts beyond 68 hrs. after HCG.
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Table 2. Cleavage of Superovulated Ova Transported through the Oviduct and Uterus
of the Mature Rat '

Hours No. - % (Ova o , No. of Recovered Ova (%) -

after of of /

HCG Tested_ Recov. 0.P) VA 1-cell 2-cell 4-cell 8-cell = Morula
24C 3 65 (37/57) 1(3) 3@D 00

248 3 59 (50/134) 3(4) 7% 0(0

6C 3 62 (36/58) 1(3 3(9) 32@N 0.0

46S 3 55 (68/123) 10 (13) 12 (18) 46 (68) 0 ( 0)

68C 3 71 (36/51) 1(3). : 20(6)* 3289 1(D™ 00
685 3 63 (92/146) 7 () 4(4* 79 2(2D* 00
85C 3 76 (38/ 58) 4 (1) ‘ 3(5 32 (84
86S 3 56 (85/151) 2 ( 2) 6 ( T)weE 39 (46) 38 (45)

% containes 1~3-cell ova o containes 5~7-cell ova ##% containes 1~7-cell ova
: C : Control, S': Superovulation. ' ‘ i
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Table 3. Development of Superovulated Ova in the Foster Mother

Condiftion Source : No. Foetal Survival* or Birth
[o) of of

Recipient Ova Tested % Preg. % Implant
Intact Uter. Sponta. Ovul. Ova 4 100 (4/4) 81 (29/36)
Intact Uter. Superovul. Ova 4 100 (4/4) 6 (36/42)
Superovul. Uter. Sponta. Ovul. Ova 4 -0 (0/4) 0 ( 0/36)
Superovul. Uter. Superovul. Ova 4 0 (/9 0 ( 0/42) .

~ * Autopsy on the 15th day pregnancy
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