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STUDIES ON THE TRANSFER OF FERTILIZED OVA
s THROUGH THE CERVIX IN THE RABBIT

1. THE DISCHARGE OF OVA AFTER THE TRANSFER
Tokuichiro TONOUCHI

Depéxrtment of Animal Breeding, Faculty of Agriculture,
Shinshu University
(Director : Prof. Shigeo YOSHIDA)

; Key woijsis PPAH (ova transfer), S¥EPR (fertilized ova), FEHEE) (uterine movement)

Abstraét

In order to clarify the mechanism of expulsion of the fertilized ova after the ova transfer by
ingertion through cervix in the:rabbit, investigations were made on the following 5 items.

1.. The frequency of uterine peristalsis which was induced by one side insertion through
cervix of the guide tube 48 hours after mating increased remarkably in both uteri, and subse-
quentlﬁy‘ it decreased to normal rate about 12 hours later.

2. P labeled artificial ova with Ringer’s solution were deposited into the uterus by insertion
i through cervix 48 hours after mating, and many of them were transported into the vagina within

- 8 hours.. ' i ‘

3. 32P labeled artificial ova with Ringer’s solution were deposited into the uteri by injection
“through the uterine walls after the intervals of 2 days, 3 days, 4 days and 5 days after the injec-
tion of HCG. The percentage of the remaining ova was found larger recording to the length of
the interval. ) )

4, 3P labeled artificial ova with Ringet’s solution were deposited into the uterine horns, one
by insertion through the cervix and the othér by injection through uterine wall after the inter-
vals of 2 days. 3 days, 4 days and 5 days after the injection of HCG. The percentage of the re-

- maining ova was found small in each of .fhe former 2 sessions, and found large in each of the
latter 2 sessions, especially in the last.

5, 32P labeled artificial ova with Ringer’s solution were deposited into. the uterine horns, one
by insertion through cervix and the other by injection through uterine wall after the intervals
of ‘2 days, 3 days, 4 days and 5 days after the injection of HCG. The percentage of the remaining
‘ova was found larger in the former than in latter.
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Above results give some information about the expulsion of fertilized ova transferred by

insertion through the cervix and suggest that, for the ova transfer through the cervix in the.

rabbit, the best result can be obtained 4 days or 5 days after the ovulatory treatment.
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Table 1. Remain of the 32P labeled artificial ova deposited by one side through cervix
48 hrs. after mating.

. . No. of artificial ova
Inserted side Hrs. after deposition

Rabbit no. of uterus artifical ova __}waff. Remain rate

deposited remaining (%)
137 left 0.1 5 5 100
130. left 1.0 5 4 80
140 right 2.0 7 0 0
134 right 3.0 b 2 40
139 left 4.0 5 2 40
136 left 5.0 i 0 0
138 right 6.0 5 4 80
135 left 7.0 6 1 17
112 right 8.0 5 0 0
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Table 2. Radioactivity in the reproductive tracts 24 hrs. after the deposition of ap
labeled artificial ova, one by insertion through cervix and the other by

injection through uterine wall.

Radioactivity in right

Radioactivity in left

B\ise’zt?cfrt\e:)f Rabbit no. uterus uterus Radioa?tivity

HCG upper part lower part  upper part lower part In vagina
2 163 # + # + n

2 164 »H it + # o

2 167 + Ht + " #

2 1 - t + # "

2 172 o + + A it

3 168 4 H- +- i 4

: 7 - # + i i

3 174 it " f # i

4 169 it Sy + 1 i

4 170 H 4 ;1 W i

A S i * # I I
4 176 H+ A 4 i +

5 161 A it H m _

5 162 it 14 1t m +

5. 179 I # + o +

5 . 180, i it it , i W

2 183 il # # i +

Table 3. Remain of the P labeled artificial ova 24 hrs. after the deposition through
the uterine wall.

* Days after ’ I(}Io. of' art'}ficial ova ~ No. o.f zfrtificial ova

injection of - No. of rabbits e?psned in_uterus remain _in uterus Remain rate

'HCG ‘ ' right left total right left total %

2 .25 . 24 49 17 12 29 59.2

3‘ K 15 14 29 9. 6 15 51.7

4 4 19 17 36 17 12 29 - 80.6

5 5 925 25 50 - 25 23 48 96. 0

Total 17 84 80 164 68 53 121 - 73.8

The number of ova was estimated by the analysis of autoradiogram of uterine horn.
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Table 4. Radioactivity in the reproductive tracts 24 hrs. after the deposition of 2P
labeled artificial ova, one by insertion through cervix and the other by

injection through uterine wall.

Days after

Radioactivity in right

Radioactivity in left

Radioactivity
injection of  Rabbit no. uterus uterus : ‘
HCG PRIt e upper part lower part  upper part lower part '° vagina

2 187 + — _ _ W
2 188 S + - —_ -
2 189 + + - »+|- o H
2 190 + + + i H+
3 185 + 1 1 1t o+
3 186 + + H+ H -H-
4 177 H# 1 H 44 +
4 178 + H H + it
4 181 m i m 4 N
4 182 + 4 4+ 1t A
5 165 Ht H s il +
5 166 + 1 + Riis +
5 184 2l 4 + i 'HJr.

Cervical insertion for the left uterine horn and injection for the right one, both at the

ovarian end.
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“, iTable 5... Remain 'of the3?P. labeled artificial ova 24 hrs. after the deposition, one by
-+ ingertion through cervix, and. the other by injection through uterine: wall:

: Déyg‘a-ﬂ‘el‘;: e No.‘-'b,f’ altti.ficial ova,. No. of “artificial :o¥va . . ,M
thjection of No. of rabbits deposited in uterus - remam m uterm -t Remain rate
HCG o right v left total nght . _ILft . wtdl (%) E
2 1y A 19 . 26 45 iy 3 4w 7- 15. 6
3 2 . 13 16 2. -6 I b ..37.9
e 4 Sw20 - 16 36 . 15 . 4100 . 25 . - 694
va 5y 8. .. 16, 15 AL,z 10 22 7.0

Total 18T 68 .73 141, . 35 30 06b C46. 1

The numbu of ova
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s ‘estimated by thie analyqi’% ()f ziutora(liogrmn '6f the uterine horn:
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Fig. 6. Autoradiogram of the 32P labeled ar-
tificial ova 24 hrs. after the deposition
‘through the uterine walls, right side at
the ovarian end and left side at the cer-
vical end. (1) Artificial ova deposited 2
days after 'injection of HCG (rabbit no.
172). (2) Artificial ova deposited 4 days
after injection of HCG (rabbit no. 169).
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Fig. 7. Autoradiogram of the 32P labeled ar-
tificial ova 24 hrs. after the deposition in
uteri, left side by penetration through
cervix and right side by injection through
uterine wall. (1) Artificial ova deposited
2 days after injection of HCG (rabbit no.
187). (2) Artificial ova deposited 2 days
after injection of HCG (rabbit no. 184).

vV B =

RREZNEINO T EFE B OBED TR Ik
FIREIC D\ THE R T2 5 109, RRICEZRHD W
¥ HCG 50 TU # $IRIESHC X b BEIRA Fle S v T L
DH2~5AICY Y& AIKO.5ml, BB\ L 2P T
U AT I Al S B-7- ) v 7 A8 0. 5mé % T EFH
FRAD DI T EEL DEETECEA LI, EA
Bcig s FEER O b ERL THZE L, AT
oBE) ORI A Autoradiography # VT L HX
Too FEROWEIRD L3 h TH Do

1) 878245 L= KRIC ks W Cas B #4881
OTEEEREH TFECEER/H/AL, V) VXK
AEA LW, Mo FEOMED), & ICEERED) L
TEAR 1 RPN 2RISR L, Z OB

55



BEHRE B

IZIR Lovo, 12834 cRAERART OB E L
7o

2) EBFREIZI\ TR RH 4B T BB R H
TFECATLINFEY v o r B EA LR EE, A
&ﬁﬁﬁf%ﬁoATWﬁ%ﬁﬂtwmﬁhto

a)chG HEHE 2 ~ 5 BIC ATIMEIRY v & A%
E?%_%t%bf% Weﬁan%n,Almw
FEAKAL, HCG AL 2, 3 RCfite il b
o 4BTRE L, 5 EBRD B

4) HCG 42~ 5 HLAIW@MU/#WW
kLT ESERET ML TFERY L LTT
BRCEALLSE A, ALIOFEASEL HCG
HEaH2, 3HTHRLESRS, 4, 5P &ELKLS
BT 2/ ‘

5) FERIEA L ATHOFEHNBEL T8
BEa L B LCTFERICREA L AT EIE 2% L
TEHERFALUEALIBAL D L8 -7

L LofgReL,  FEBERGOTHIMBIIC BT 5
BHEZRIIOTENS ORI bovcT 2 L &4
I, B CTHEEEN ORI A 75 5 BEciE
DRORAERE 4, 5 B & IC5 ALMEA M 2 LE R
LTh%%@&u%hbo

0, R B s o o B IEE
%, i%’%—‘?ﬁ?ﬁ%’ s ﬂ'}‘%f& l‘o()‘k—i&? i EE M
IR B

x B

1) Heape, W.: Preliminary note on the trans-
plantation and growth of mammalian ova
within a uterine foster-mother, Proc. Roy.
Soci London, 48 : 457458, 1890

2): Willett, E. L. : Egg transfer and superovu-
“lation” in farm animals, Iowa State Col, J.
Sci., 28 : 83100, 1953

3) Dowling, D. F.: Problems of the transplan-
tation of fertilized ova, J. Agric. Sci,, 39:
374396, 1949

4) Adams, C, E.: A study of fertilization in
the rabbit, J. Endocrin,, 13 : 296—308, 1956

§) Shah, M. K. : Reciprocal egg transplantations
to study the embryo-uterine relationship in
heatinduced failure of pregnancy in rabbits,
Nature, 177 : 1134—1135, 1956

56

6) Hafez, E. S. E.: Effect of progestational stage
of the endometrium on implantation, J. Exp.
Zool,, 151 : 217—~226, 1962

7) Dauzier, L.: New data on vaginal and in-
traperitoneal egg transplantation in the rab-
bit, Ann. Biol, Anim, Biochem. Biophys., 2:
17—-23, 1962

8) WPAFE @ RBRBTER~OTR BB
Zﬂﬂfﬁu. ATIELEE, 12 : 55—66, 1967

9) Chang, M. C. :

and degradation of eggs in pseudopregnant

Fertilization transportation

or progesterone-treated rabbits, Endocrino-
logy, 84.: 356—361, 1969

10) Maurer, R. R., Onuma, H. & Foote, R. H. :
Viability of cultured and transferred rabbit
embryos, J. Reprod. Fert,, 21 :417—422, 1970

11) Arthur, A. T. & Daniel, J. C.: Progesterone

regulation of blastokinin production and
maintenance of rabbit blastocysts transferred
into uteri of castrate recipients, Fertil, &
Steril.,, 23:115—122, 1972

12) Humphrey, K. & Martin, L.: The effect of
oeslrogen and antioestrogens on ovum frans-
port in mice, J. Reprod, Fert,, 15:191—197,
1968

13) Dickmann, Z. & Noyes, R. W.: The fate of
ova transferred into the uterus of the rat,
J. Reprod. Fert., 1:197—212, 1960

14) KBEE, 8 E: v¥FoTE@Eekdcrs
TRV, FHEPER 612732, 1964

15) Rowson, L. E. A, & Moor, R. M. : Embryo
transfer in the sheep, J. Reprod. Fert,, 11:
207—212, 1966

16) Webel, S. A., Peters, J. B. & Anderson, L.
L. : Synchronous and asynchronous transfer
of embryos in the pig, J. Anim. Sci.,, 30:
565—574, 1970

17) Umbaugh, R. E.: Superovulation and ovum
transfer in cattle, Amer. J. Vet. Res., 10:
295-—305, 1949

18) Dracy, A. E.: The future of ova transfer,
Iowa State Col. J. Sci.,, 28 : 101—106, 1953

19) Dziuk, P. J. & Petersen, W. E.: Attempts at

non-surgical transfer of bovine ova, J.

BMERE VOi. 21



FROFETERE X DEMIMOBMBIT HFFE (1)

Anim. Sci,, 13 : 1019—1024, 1954

20) Harper, M. J. K., Bennett, J. P. & Rowson,
L, E. A.: A possible explanation for the
failure of non-surgical ovum transfers in
the cow, Nature, 190 : 789—790, 1961

21) Avery, T. L., Fahning, M. L., Pursel, V. G.
& Graham, E. F,: Investigations associated
with the transplantation of bovine ova, J.
Reprod. Fert., 3:229—238, 1962

22) Rowson, L. E. A, Bennett, J. P. & Harper,
M. J. K.: The problem of non-surgical egg
transfer to the cow uterus, Vet. Rec., 76 :
21—-23, 1964

23) Mutter, L. R., Graden, A. P, & Olds, D.: Suc-
cessful non-surgical bovine embryo trans-
fer, A. I. Digest, 12 : 3, 1964

20 BIL 5 BE E KBHEF: F0oZHIMmHE
B AR, FEBTERE, 10 1 124—127, 1965

25)‘ Sugie, T.: Successful transfer of a fertilized
bovine egg by non-surgical techniques, J.
Reprod. Fert., 10 : 197—201, 1965

26) Rowson, L. E. A. & Moor, R, M. : Non-surgi-
cal transfer of cow eggs, J. Reprod, Fert.
11 :311-312, 1966

27) Willett, E. L., Buckner, P. J. & Larson, G.
L. : Three successful transplantation of fer-
tilized bovine eggs, ]. Dairy Sci., 36 : 520—
523, 1953

28) Rowson, L. E. A.. Lawson, R, A. S, Moor,
R. M. & Baker, A. A.:Egg transfer in the
cow. J. Reprod. Fert., 28 : 427—431, 1972

~ 29) Brock, H. & Rowson, L. E. A.: The produc-

‘ tion of viable bovine ova, J. Agric. Sci, 42:
479—482, 1952 ‘

30) BPE—ES : REOTFEEICE4 5B 5k 1,
ERBE, 8:49—64, 1963

3D BAME—E  KEOTFEMEEICEY 5 P51,

, BRI, 9 :83—91, 1965

32) BARE—  REOFEHEICEY 5% I,

BRI, 5 115—122, 1968

33) FREACE AL X AFKETEEDOME, B
PEIREE, 4:313-327, 1952 '

34) Hays, R. L. & VanDemark, N, L. : Effects of

oxytocin and epinephrine on uterine motili-

No. 1, 1973

ty in the bovine, Amer. J. Physiol., 172 : 557
~—560, 1953

35) AMEE, HE I :FEOATERCETAH
%, AE&H 34D :18—19, 1963

36) Harper, M. J. K., Bennett, J. P, Boursnell,
J. C. & Rowson, L. E. A, : An autoradiogra-
phic method for the study of egg transport
in the rabbit fallopian tube, J. Reprod. Fert.,
1:249—267, 1960

37) Greenwald, G. S.: A study of the transport
of ova through the rabbit oviduct, Fertil. &
Steril., 12 : 80—95, 1961

38) i, EHEE  REIE 0T SHEHEA
LTIDBE 2T, BAESEE 12:167-
170, 1967

39 EIMARS : I UDEEREBADUICT v HTIUF
% P JRERERMEIC2WT, ATELREE 13
299—304, 1968

40) Wilson, I. B. & Smith, M. S. R.: Isotopic
labelling of the mouse blastocyst, J. Reprod.
I:‘ert., 16 : 3056307, 1968w

(1973. 2. 6 FED)

o7



