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Fig. | Ultrasound image of uterine horn in situ.
follows, OL : Outer line. IL : Inner line.
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Fig. 2 Ultrasound image of removed uterus which was soaked in the physiological saline. Three elliptical
lines are recognized. Arrows indicate as follows, OL : Outer line. IML : Intermediate line. IL:

Inner line.

Table. | Cross sectional area of cervix and the middle part of the uterine horns measured by ultrasonogra-
phy in situ, ultrasonography for the removed uterus in the physiological saline, and the removed

uterus.

Cross sectional area
of each line (cm?)

Cervix Left horn Right horn

Ultrasonography of uterus in situ" mean=+S.D.

Outer line 7.9+1.7 5.8+1.9 5.1x1.1

Inner line 4.6x1.3 3.3£1.0 3.1t£0.6
Ultrasonography of removed uterus?

Outer line 9.2+0.7 8.2+1.8

Intermediate line 6.7t1.6 5.6+0.9 5.7£0.7

Inner line 3.6+1.2 3.1+0.6 3.1+0.6
Removed uterus

Outer surface 9.3+0.7 8.5+t1.8

Stratum vasculare 7.4%0.7 5.8+2.3 4.9+0.8

Endometrium 2.9+0.8 2.91+0.3 3.1£0.6

Four cows were examined and each cervix and bilateral uterine horns were measured.

1) See Figure 1. 2) See Figure 2.

XN, EESBLZ 2mm L EDObL DO TIEEK
PRELNERTE T, £, AR -0
FIEEOROEG: L TRR N, RERHADE
WICE D TaA—L_RADEVLDO»S, FHLEH
OIBEE L OEHITARLOETIEXET
Hot, SHEOKANELTIE, THEICRM
KL BEOVLTRIC BEFES 10 mm LA EO5H
Fifghi A i, 5 5 10 B A OFE I R E

LT, T SO, 15HETEEIL, 28
TWBEIR L D 1R TIRBIT L 7o, FIEHEIN
FCOTHABITSE 19.4+4.6 B, F 2B
FRIE 41.0+7.6 B, %8 3 DIHEINIZ 63.4x11.4 H
7, VLSRR OBEIR A I RIPER DR & RO
1A% 14 86, FIELS 1§, ZAI0E T ORKRHEIELS
3EETH -7z (Table2,), P Fuy = X701
VY, PIEHEINE 11.3+4 9 BH 2 7.1£2.2
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ng/ml OE—27 %R, %2 EPII%K 11.7+3.2
HEW7.8+2.4ng/ml O E— 27 %, & 3 AL
#®22.0£13.21 B1x8.345.9ng/ml ® £—7
L7,

Table. 2 Days required from calving to ovulation, first
estrus, first service, uterine involution and
conception, and peak levels of plasma proges-
terone after first, second and third ovulations.

Days postpartum Progesterone levels

days ng/ml
First ovulation 19.44 4.6 722
Second ovulation 41.0+ 7.6 7.812.4
Third ovulation 63.4%11.4 8.3£5.9
First estrus 31.1+11.8
First service 62.7112.8
Uterine involution 44.11 6.8
Conception 98.1+39.8

Mean values + S. D.

SR OB HBUC Y S BN T OIS B
BEHRTIE, FEEEOMIDBRIHOBEZES 5%
B1IBAEHE6.9F1.5ecm B2, 5BETI
4.1+1.5cm LHE/INU Tz, HIRTEA & IEFIERA
DEE S Sk EHIcHENL, 6 EETIIIZEL
otz BMBEEEIER BN ZHAS O
i (Y) &, EBRECIZERD (X)L,

Y1 : Cervix

Diameter of cervix and postgravid
horn by ultrasonography (cm)

FEHEETY, =0.785+0.789 X (R2=0.956),
IR T Y,=0.623+0.816 X (R?=0.982) &
BEREEASE L, SUHBEBEESED ShT-
(Fig-3)o UL, BEEWEHC L2 FEADHE
FREBREIC L 2EBKERTNSh T,
FEREOKER# L, S8k 7 0EICHERD
R T 25.9417.2 cm?, FEIFIEAT17.2+4.8
M THoT B BBIOBEHTREFRLEF N
3.941.3cm?, 3.1+20.9em? ~NENEEL, 6388
VAR FEAOMERMIZIZELL 2 h TEE
BWETLIbDEHEIN: (Fig.4).
HEEMERC L OBEs %% 78T
DERFEAOER (A) RUERA (B) LI
R (C) ONBEMTEREOHS 1L, DSk OKEE
B(X) R HANMBERL, 3KE TCOBEXTSER
W TIEH2 EUTORTREN T,
A =7.555+0.008 1 nX—3.584(1 nx)?
+1.232(1nx)* (R*=0.994)
B=26.148—7.981 1 nX—12.168(1 nX)?
+5.330(1nX)® (R?*=0.993)
C=16.854—14.853 1 nX+4.958(1nX)?
—0.493(1 nX)* (R?=0.973)
AR A & IR O NERTE R OZ= % 4 5 L5

Y2 : Postgravid horn
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Diameter of cervix and postgravid horn
by rectal palpation (cm)

Fig. 3 The relationships between diameters of cervix and postgravid horn measured byrectal palpation and

ultrasonography.

Y1=0.785+0.789X (R?=0.956)

Y2=0.623+0.816X (R?=0.982)
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Area of uterine horn (cm?)

Weeks after calving (weeks)

Fi

g. 4 Involutionary regression curves on areas of
uterine horn measured by ultrasonography.
Y1 : Postgravid horn Y2 : Nonpostgravid horn

Y1=26.148—7.981InX —12.168 (InX) 2+ 5.330(InX) ?
(R2=0.993)

Y2=16.854—14.853InX +4.958 (InX) 2~ 0.493 (InX) ?
(R?2=0.973)

Inx A number of weeks after calving was trans-
formed into natural logarithms.

Bk Sem? LU EH-7-bDH, 40 HLE T ]
cm? AW L 72, 2 fu & #EIEEsiss 20 AN
WZdhH- 7z 98, 20~25 Ho 6 8, 25 HLUBEO 3 TH
WA TR T 5 L, MTEAOMEROE XSS
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cm?, 5.4+1.9em? T, 30 HEHTIE 1.3+1.1 cm?,
1.6x1.1cm?2.7+£1.0cm? & % - 72(Table3),
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Table. 3 Areas differences between postgravid horn and post nongravid horn grouped by the interval from

calving to first ovulation.

Areas differences

a1latt 1 H b 1 o
Group Ovulation on Days postpartum Uterine Progesterone
period involution levels
20day 40day
First days days ng/ml
ovulation !
< 20d. 15.4+2.2 33123 1.321.1 }.8+0.6 42.8t7.1 6.4+2.9
—25d. 22.841.2 4.1+3.1 l.6+i.1 3.6+1.0 44.7£6.6 8.0+1.2
>25d. 26.7x0.5 5.4%+1.9 2.7x1.0 0.640.3 55.7£10.5 9.8+3.7

There were 8 cows in < 20 days group, 6 cows in 2125 days group and 3 cows in > 25 days group.

Mean values * S. D.
A twin pregnant cow was excluded from the statistics.
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Postpartum Recovery of Reproductive Functions
Confirmed by Plasma Progesterone and
Ultrasound Scanner in Cows

Shunichi KAMIMURA, Tsutomu OHGI, Masanobu TAKAHASHI
and Tatsushi TSUKAMOTO

Summary

In order to investigate postpartum recovery of reproductive functions in cows, the validity of
plasma progesterone and a linear-array ultrasound scanner with a 7.5 MHz rectal transducer was
determined. In the ultrasound images of uterus in situ, two elliptical lines indicated the cross section
of endometrium and stratum vasculare. The ultrasonographic values of cross sectional diameter and
area of uterine horn agreed well with the values measured for the removed uterus. In ovarian
findings, there were follicles with a diameter of at least 10 mm on 7 days postpartum. Average
interval from parturition to the first ovulation was 19.4+4.6 days, followed with a peak level of
plasma progesterone at 7.1+2.2 ng/ml. Plasma level of progesterone could accurately trace the
postpartum recovery of ovarian function. Involutional changes of uterine diameter and cross sec-
tional area were clearly observed by ultrasonography. From calving to uterine involution, it required
44.1+6.8 days. Cows with delayed first ovulation required longer days to complete uterine involu-
tion. The result indicated that the combination of plasma progesterone assay and linear-array
ultrasonographic observation was judged effective for confirming postpartum recovery of reproduc-

tive functions in cows.

Hokkaido Prefectural Konsen Agric. Exp. Stn. Nakashibetsu, Hokkaido 086-11, Japan
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