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Abstract: The present study was carried out to investigate the estrous behavior and vaginal
smear after induction of estrus with exogenous hormones in the premature, metestrous and anes-
trous bitches,

A total of 21 bitches(Mixed breed: 16, Jindo breed: 5), from 10 months to 5 years of age and
weighing 8 to 15 kg was studied the change of vaginal smear and the estrous behavior before and
after induction of estrus,

The results obtained are as follows:

1. In the treatment A(They were given the PGF,a, estrone, estradiol—178, PMSG and HCG)
proestrus commenced in 10.16+1.44(Mean+SEM) days after treatment. The mean duration of
proestrus, and estrus was 7.50+1.44 and 13.5043.44 days, respectively,

In the treatment B(They were given the PMSG and HCG) proestrus commenced in 5.53-+0.59
days after treatment, The mean duration of proestrus and estrus was 6,60-40.71 and 14.60+1.14
days, respectively,

2. All of the 6 bitches in the treatment A showed vulval swelling and vaginal discharge, 14 of
the 15 bitches in the treatment B showed vulval swelling and vaginal discharge. However, all of
the treatment A and B showed male acceptance,

3. The main change of vaginal smear in proestrus and estrus after induction of estrus was a
increase in the proportion of anuclear and superficial cells associated with a decrease in small
intermediate and parabasal cells,

By the estrous behavior and vaginal smear the estrus was induced in all the premature, metes-
trous and anestrous bitches,
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¢} o1 (Duncanz} Prasse 1986; Jochle2t Lamond 1980;
Rebar 1980; Dore 1978 b; Tsutsui 1977, 1975; Bells}
Christie 1971; Fowler % 1971; Schutte 1967 b; &A
£ 1982, 1974), BEOFEECl sl A= BiEL Amk
o] BHB F 2447 Aol HRe] deojdrtn B Egl
) (Rebar 1980; Shilles} Stabenfeldt 1980; Newberry
2} Gier 1952). =.8] 5= Goldston 5 (1983), Dreier(1975)
= EHPTRCl AMBEES 2 {&3A AR
g 4 9les AAsger milgse FA M
ko] ALAE FAzddr(Dore 1978 a; Dreier
1978; Schutte 1967c, 1965; Newberry9} Gier 1952).
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Table 1. Comparison of the Results Obtained after Induction of Estrus with Different Treatment(Mean4-SEM)

Manifestation of proestrus** Manifestation of estrus**

.
Treatment Zi:iﬁil]g ]:liz?rllg lz\t/f:iiaeptance Treatment to Duration Treatment to Duration
onset interval onset interval
(days) (days) (days) (days)
7~16 4~12 13~21 4~24
A + + + 10,161, 44* 7.50+1.14 17.66:-1.49*  13.503.44
n=6 n=6 n=6 n—=6 n==6 n—==6
3~9 4~12 8~18 10~24
B + + + 5.53+0.59* 6.60+0.71 12.8640.63* 14.6041.47
n=15 n=15 n=14 n=15 n=14 n=15

* : Significantly different (p<{0.01) between treatment A and B.
** : The intervals between treatment and onset are counted from the first injection, the onset of proestrus corresponds to
the onset of vaginal discharge and the onset of estrus corresponds to the onset of male acceptance.

Table 2. Mean-+SEM for Cell Types in Vaginal Smear before and after Induction of Estrus with Different

Treatments
Vaginal smear
Cell type Treatment Before After treatment
treatment Proestrus Estrus
Anuclear A 13.0040.92 19.44+1.08* 19.48:+0. 89"
B 12.46-0.54 19.40+0.63* 16. 340, 54*
Superficial A 14.50+1.45 30,551, 69%+ 33.22+1,02%.
B 17.114:1.11 34.7011.02* 34.70-=0.80*
Large intermediate A 35.944:2,62 35.06%+1.14 32.6941.11
B 33.37=1.79 32.77=0.76 34.5140.76
Small intermediate A 24.114:2.45 11.8241,18* 11.294-0.80*
B 20.6411.42 9.57+0.67* 9.60-+0. 78*
Parabasal A 13.444+1.15 3,200, 47* 2.66-+0.46*
B 13.69=:0.75 3.20+0.33" 4,1540. 45*
No, of vaginal A 29 27
smears B 77 64

* : Significantly different (p<{0.001) compared with before treatment.
** : Significantly different (p<{0.05) compared with proestrus.
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Table 3. Mean+SEM for Cell Types in Vaginal Smear before and after Induction of Estrus in Each Phase

of the Estrous Cycle

Vaginal smear
Cell type Estrous cycle** Before After treatmen
treatment Proestrus Estrus
Premature 10.73+0. 84 20.89+1.02* 20,13:0.91*
Anuclear Metestrus 13.08+0.90 20.4241.21* 18.44+0. 83"
Anestrus 13.11+0.61 19.27:+1.39* 19.21-+0.64*
Premature 14.40+1.19 33.03:+1.08* 30.90-+0. 76*
Superficial Metestrus 21.58+2, 59 32.68+1.66" 31.1141.54*
Anestrus 15.7241.11 34.38+1.27* 33.5040. 88"
Premature 30.034-2. 86 33.37-0.93 32.63%1.00
Large intermediate Metestrus 35.91+1.88 34.5241.18 34.94+1.08
Anestrus 37.8341.94 33.96--1.01 34.62-+0.94
Premature 32.60+2.51 8.86+0,83* 11.3140.91*
Small intermediate Metestrus 18.33+1.77 8.52+1.28* 9,83-+1.65*
Anestrus 18.2241.22 9.10-+0.87* 9.49+0.72*
Premature 12. 660, 38 3.424-0.48* 4.81+0. 33*
Parabasal Metestrus 13.00+1.10 3.8940.77* 4.5040. 45*
Anestrus 14.14+0.17 2.82+0.35* 3.5040. 57*
No. of vaginal Premature 15 29 22
smear Metestrus 12 19 18
Anestrus 36 58 51

* : Significantly different(p<{0.001) compared with before treatment.

** : Estrous cycle of bitches before induction of estrus.
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Talle 4. Mean+SEM for Cell Types in Vaginal Smear before and after Induction of Estrus in Ovulated and

Non-ovulated Bitches

Vaginal smear
Cell type Ovulation*** Before After treatment
treatment Proestrus Estrus

Anuclear Ovulated 13.0040.59 19.43=0.72 16.544-0. 62**

Non-ovulated 12.63+0.70 18.80£0.83 18.0940. 73**
Superificial Ovulated 16.63+1.19 36.05-=1.30* 35.5340.74** '

Non-ovulated 16.20+1.41 30.94+1.09* 32.18+0.81%*
Large intermediate Ovulated 35.81+=2.03 32.114£0.91 34.79%+0.90

Non-ovulated 34.90%1.72 35.1640. 86 33.53+0.85
Small intermediate Ovulated 19.3941.48 9.8740.94 8.41+0.77*

Non-ovulated 24.06+1.95 10.86+0.77 12.20-=0. 84*
Parabasal Ovulated 14.13+1.00 3.000.38 4.5040.59

Non-ovulated 12.9614:0.72 3.35:0.39 3.134-0.36
No. of vaginal Ovulated 33 53 48
smears Non-ovulated 30 53 43

* : Significantly different(p<{0.01) between ovulated and non-ovulated bitches.
** : Significantly different(p<{0.05) between ovulated and non-ovulated bitches.
*** : Ovulation was defined as the recent corpora lutea and ovum recovery.

Table 5. Mean+SEM for Cell Types in Vaginal Smear before and after Induction of Estrus

Vaginal

Cell type Before After treatment

treatment Proestrus Estrus
Anuclear 12.55+40.45* 19.1840.55* 17.36:-0.48*
Superficial 16.42+0.91* 33.54:+0. 88* 34.31+£0. 64
Large intermediate 35.3741.39 33.7040.64 34.194-0.62
Small intermediate 21.16£1.23* 10. 180, 59* 10.10£0. 60*
Parabasal 13.62+0. 36" 3.20+0.27* 3.71+0.35*
No. of vaginal smears 63 105 91

* : Significantly different (p< 0.001) compared with before treatment.

AR HA ¥skdl 12619 EHIFEe 2 FR3t mEM
fifRe HEREHT HRE Table 494 Zrt.
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o] HE= e anuclearfifg(p<<0.05)%} small inte-
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B HarE, BRREN EFS R 32 HBREA
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perficial fiifi7} HEHAIA F7etQ e (p<0.001)
small intermediatefifi9} parabasalffiiffi= 7+4 319l o}
(p<20.001).
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71Y, 14.604+1.47g0 &0l o] & HABMNARY BiF
W 2 BiEHI 247 8~109, 8~129¢)etx R wdl
A 7} (Jochle?t Lamond 1980; Rebar 1980; Tsutsui 19
77, 1975; Bell 5 1973; Christie 5- 1972; f&5H# 1982;
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1.
2.
3.
4.
5.
6.

Legends for Figures

Canine proestrus, Anuclear cell (A) and superficial cell (S). Wright's X200

Canine proestrus, Anuclear cell (A) and superficial cell (S). Wright's X400

Canine estrus. Anucler cell (A) and superficial cell (S). Wright's X200

Canine estrus, Anuclear cell (A) and superficial cell (S) Wright’'s X400

Canine metestrus. Small interthediate cell (SI) and Parabasal cell (P). Wright's X200
Canine metestrus, Small intermediate cell (SI). Wright's X400
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