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ABSTRACT

To investigate the change of vaginal epithelial cell in estrus-induced Shih-tzu bitch, estrus was induced by PMSG
(50 IU/kg, for 10 days) and hCG (1,000 1U, on Day 10) in 12 anestrus Shih-tzu bitches. Day-changes of vaginal
epithelial cells during the whole period of hormone treatment were investigated in each experimental bitches.

The first day of vulvar bleeding and the first day of male acceptant was on 6.72+1.38 days (Mean+S.D.), and 10.44+
1.63 days after the first PMSG treatment. The duration of proestrus and estrus was 4.36+1.20 days, and 7.58+1.43 days.

Characteristic features of vaginal cytology during the estrous cycle were the high proportion of large intermediate
cell, superficial cell, anuclear cell and erythrocyte in proestrus, superficial cell and anuclear cell in estrus, and
parabasal cell, small and large intermediate cell, and leukocyte in diestrus, respectively.

When it was timed from the first day of PMSG administration (Day 0), the comification index (CI) was the high
proportion in proestrus and estrus. The CI peak was maintained above 80% between Day 11~14 (4 days) and CI
showed a peak at Day 12.

These results indicated that the 12 Shih-tzu bitches showed positive estrus induction by vaginal smear test and
observation of clinical estrus sign.
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Table 1. Clinical responses of 12 Shih-tzu bitches treated with
PMSG and hCG

Parameter Day (5;)* Range

Proestrus 6.72+1.38  5~9
Estrus 10.44+1.63 10~12

I"(‘;:;;m Cl > 80% 9.72¢0.17  9~11
CI peak 12.26+0.21 11~13
Progesterone > 4.0 ng/ml 11.73%1.25 10~14

Proestrus 436+1.20 2~5

Duration Estrus 7.58+1.43  5~10
(Days) c1 > 80% 6.80£0.82  3~11
CI = 90% 2.85+0.52 1~5

Day 0 is the first day of treatment with PMSG.
*Parenthesis indicate Mean+S.D.
Cl=comification index.
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Table 2. The percentages (Mean+S.E.M.) of vaginal cells and
cornification index (Cl), and grades of blood cells in
vaginal smears of 8 pregnant bitches before and after
treated with PMSG and hCG

Vaginal smear

Cell type Before After treatment
treatment  Pproestrus Estrus
Parabasal 54.60+2.20 6.9242.40"  0.33:0.20"
Small intermediate 29.22+2.58 19.38+3.62°  2.68+0.72°
Large intermediate 14.10+£2.50 28.56+3.60  11.20+1.10

Superficial 0.40+0.19 28.02+3.62° 38.85+1.62"
Anuclear 0.39+0.36 16.58+6.20° 48.25+1.96"
Erythrocyte 0.24£0.04 1.79£0.46  0.25+0.06
Leukocyte 0.82+0.25 0.32+0.15 0.18+0.09
CI 0.80£0.50 25.54+7.60° 87.10£1.68"

*Significantly different (p<0.01) compared with before hor-
mone treatment.

Table 3. The percentages (Mean+S.E.M.) of vaginal cells and
cornification index (CI), and grades of blood cells in va-
ginal smears of 4 non-pregnant bitches before and after
treated with PMSG and hCG

Vaginal smear

Cell type Before After treatment
treatment  proestrus Estrus

Parabasal 57.66+3.26 10.1549.26°  3.46+2.82"

Small intermediate 22.20+1.01 14.26+5.52"  7.49+2.02°

Large intermediate 18.12+1.40 29.60+1.50  13.15+1.32

Superficial 0.72£0.44 35.02£9.25" 36.02+6.54"
Anuclear 0.68+0.52 12.16+4.36" 41.08+5.98"
Erythrocyte 0.26£0.05  2.00£0.38  0.18+0.15
Leukocyte 0.72£0.07  0.68+0.40 0.04+0.02
CI 1.1240.69 46.6715.26" 76.18+3.48"

‘Signiﬁcantly different (p<0.01) compared with before hor-
mone treatment.
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2.53%, 1.75+£1.03%, Day 8~10°] 35.20+1.71%, 26.40+7.51%
& uehllo] B 7)eF BA 7)o superficial cell H]-&0] &
7tE]o] ojxe] Byt M2 YRk AFE Rl Ati(Cain
5, 1988; 7+ 5, 1988; England®} Allen, 1991; + %, 1996).
Hz #A L4 S VT2 E 3 BF 7|7 Fte] A
M EAF} CI19] M 3= parabasal cell#} small intermediate cell- 2
A7) FUHRE Zaste] A7l A TEEA st
o}, w7 FUHEE F187] AlFFEES AL, large interme-
diate cell& FHA7] 2714 F71etctzt A 7)dl= @A 4
%o o, superficial cellS WA 7|5 35~40%2 =A YEbst
£, anuclear cellE ZZx7]e} T 7)o FsA S7HE
F AAFA7 = A Zasnh A7 B A7 o
& 7 ASEHTE $ZFR7] AAY olFd Ao,
WY BAA7) Aol Zaste] W 7]o] 3A A&5
o7t 2GFA7] AANY ATl A EAG F7HE Holy
AEdstfth Cls 2347 AALFE F713817] A28t
WY 7] FHERel WA Y] b HIXE el 2y
7] FRRE A8 A4Sk ol8g A3 Schutte(1967b),
Feldman¥ Nelson(1996)¢] Z#¢l dAsIAh = { F
(1996) A 3 & /71732 ARAMNEE Z2F A F
A F AT 73 Y FEY Aol E HRdvde AAgE ¢
Atk WA F A {7179 EYF] T4 A
AE 24719 28 &S AAEP AT F2H T Aol HolA
AR 52 A7 PTG {718 AFI] A Aol
g AT 73 FEo Aol7b UFol A=A
ANEHA R AR ) M2 del(Wright, 1990; Feld-
man3} Nelson, 1996), X & 7] 13 ¢ wjFA|7]9] BH(Ca-
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tharina$} Inger, 1984), Y4459 H7t 2 A9 oA
(Holst9} Phemister, 1974; Guyant, 1988), 2] 7] &9} Rt
(Olson %, 1984; Feldman3} Nelson, 1987)9] ©]-&" % 9t}
X HIHF gloh T3 WA 7] superficial cell®} anuclear
celle] 100%E x}A & wj(Christianen, 1984; Guyant, 1988)2}1
st o, AxsfolA WelF 7= CI7E 80%%! A171(E 5, 1997),
CI7} 90% ©1/432l A7I(A 5, 200022 &hgich Wi @Al 7] CI
7} 80% olAel B2 HE 6.9Y F(Christianen, 1984)2}3 3}
e, Crt AZAE VERE (& 5, 1997), CI peak ¥ 1¥
A(F 5, 2000023 3HAT

A A ATAA 2 52000)02 Cizt Fx 3 &
UZHE Day —4%F Day 47hA 9 &< 80% ©13S vet
W, Day -2%-€ Day 27h4] 59 §<F 90% ©1%49] 3
ERLeH, Day 00l Cle HIAE vehlidthy B8]
. £ A¥oM= CVF #Z 3 38UE £ 2 gy
Day 1%-E Day 47HA] 49 59 80% ©]4S Ye 2, Day
20]= 91.43+2.25%E CI peak”} YR} CI9) UA4A <& W)
A1 80% o)) & vEhd Ao s A EF A
vjste] fo)4 Al Akeu welA7le] @A s ¢4
4 AATH

ol Ao} AE E§te] B o FRAs) AFHA 125E U
422 PMSG$ hCGE W4 5o & 433 2x 4 23

I AASANE FAE AR A3, 125004 AF 2 /7]

7 QA=A T AF #F {19 AFANA AT A
E AAE AANEHS CI7t 80% ol YR E B JEoR
G4 wigAly] R ZuiE 7] g 48 5 dg Hog
ArsET)

O:

2
=

T

B4 BAFNE Ze T2 AFA 2FE ggeR
PMSG(50 TU/kg, IM)E 1047 53813, hCG(1,000 1U, 1IV)
S AT 108 o] T3t Q1T A2 Y S f715 %k
EE AR 77 5 v AAEAE @*Pg AA st ohE
7% 2L AHE dAh

AIZA 1254 ST, S v B9 dE B
Sl AR AT FAo] fr1E APA 12F00AM 2A
g /I L PMSG Fo F 6.72£1.38Y(MeantS.D.), HZ
71 5692 104421.63D 0l o.n], WP A7) e} HH 7))
HE ZH7}E 4361209, 7.58+1.43U AT

SRR, 2R, SEFAY] T A xe] Hals
e, Wy 7lel = large intermediate cell, superficial cell®}
RBC, WA 719l superficial cell®}t anuclear cell, &4 8§+ 7]
ol parabasal cell, small intermediate cell, large intermediate
cell ¥ WBC7} #F& o|Fth

Ny e oX

g2 §7) A 49 73

PMSG A §£9YE 71%(Day 0)2.Z 3t comification index
CHE 2RFA7 G 27 FIZAA EA deben, CI
7} 80% ol 4o E A&H 7|1ZhE Day 11~14744] 49 FQto]
AL, CI7F 90% o422 A&H 7|17+ PMSG F9Y 71&
Day 122 91.43+225%2 HI1XE Yehfdch

ol4e]l AFAE FFate] BA PMSGY hCG M4 oo
o1& AFAY AF B f7ld Aol P By Fde] B
2zt AATAE AA A AHE 127004 dFHeE W
Aol fFrlHEALol = Ak
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