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Immunohistochemical observation on the functions of follicles
developed in ovaries of pregnant cows

Soo-Dong Kwak, Phil-Ok Koh, Je-Hoon Yang, Chung-Kil Won, and Chung-Boo Kang*

College of Veterinary Medicine, Gyeongsang National University, Institute of Agriculture-Life Sciences,
Jinju 660-701, Korea
(Accepted: November 28, 2003)

Abstract : Incidence of estrum or abortions in pregnant cows may be affected by large follicles developed
together with corpus luteum in pair ovaries of pregnant cows. But the follicles of pregnant phase were
not assessed about histological findings. Determination of the healthy and atretic follicles by presence of
proliferative cells or apoptotic cells and histological compositions of follicles would be used as important
data on measurements of ovarian functions. This study was focussed mainly to investigate macroscopical,
histological and immunohistochemical findings of ovarian follicles of pregnant Korean native cows and dairy
cows (Holstein). In immunohistochemical methods, assessments of proliferative cells using PCNA antibody
and apoptotic cells using TUNEL methods were performed. The follicles were observed on all 24 pregnant
cows (17 Korean native cows and 7 Holstein cows). Follicles of greater than 10 mm in daimeter were
developed in 37.5% (9/24 heads) of these pregnant cows. largest follicles from in these cows were
16.0%15.0 mm in diameter in a Korean native cow(120 days of gestation), 13.4X10.1 mm in a Korean native
cow(50 days of gestation), 12.9x11.5mm in a Holstein cow (120 days of gestation). 40.5% among all
follicles having diameter of greater than 1.0 mm in pregnant cows were assessed as atretic follicles and
in addition, healthy follicles also showed less in number and smaller in size and thinner in wall layer
compared with those of cyclic phase ovaries. In immunohistochemical findings, also proliferative positive
cells and apoptotic positive cells on the granulosa cell layers in the healthy follicles of pregnant cows
appeared less than on those of cyclic follicles. So these follicles were assessed as weakly active follicles.
In large follicles, above positive cells were not nearly appeared but granulosa cell debris were more appeared
among the granulosa cells. So these large follicles were assessed as inactvie or atretic follicles. The above
findings suggest that small follicles of pregnant phase were weakly active or atretic and large follicles were
inactive or atretic.
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Table 1. Developments of follicles in ovaries of pregnant

COWS
. No. of No. of cows based
Species pregnant cows on follicle diameter
of cows ‘
invested  >10mm 59mm 5 mm>

Korean native 17 6(35.3%) 6(35.3%) 5(29.4%)

COWS
Holstein 7 3(42.9%) 1(14.3%) 3(42.9%)
Total 24 9(37.5%) 7(29.2%) 8(33.3%)

o)3h= 35-(42.9%)%th ol gl M HA UAE 24%F
o 2= RE JalgollM weslo] QT 22 e 10
o1& 95(37.53%), 5-9 mmE 7F(29.2%), 5 mm
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A1 502 7o} gholM 134X 100 mm, A 1208 A
2 f-FolA 129X 115 mm AT
ATH o ¥l =0} vy
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£ GEATHFg. 3,78).
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A M 3-670 7657]' 2 ’&El"it} wxol K'Jr%”‘*ﬂi%
91 ‘?‘”“‘E‘ ?:J = a}\‘ =5 \._ 3- 5/(-“555‘5-0“}\'1 -r’Ei
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80| BAthFg 1,3.4,7.8). YA 271Y5E I =
FAMEIL BIAL(Fig 5) Buh 2h GEA4LR 244
F7h %o)] 2N (Fig. 2,6), RO} £ U¥E 2244
F9} apoptosis7t ol AE7F Ao ¥lEHe) Uy
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o 2 H Hol Yale B} 7)%5o] 5 Ao E A
Edp=Felg

W 223814 0 7 A4t

o2 ujdE Ayt TS
£ 71z G E M= PONA AN

<4 Z(Fig. 1,2)}

Table 2. Developments of follicle with diameter of more than 10 mm on ovaries of pregnant cows

(@) S b
Species No. Age C_R L&) Pregnant days Ovalb) Follicular diameter (mm)
(years) of fetus measured No.
1 3 4 ¢m 50 ; D 9.8x8.8, @ 13.4x10.1
; 1 D 7.9%7.0
2 3 15 cm %0 2 1) 10.0x9.6
1 O 12.5%10.8, (2 7.5%7.5
3 3 40 v
Korean native ’ o 2 (D 10.5x10.5
COWS 1
4 5 15 cm 90 2 D 11.8x10.0, 2 11.8x5.9
1 @ 16.0x15.0
> > 22 cm 1o 2 D 8.5%8.5
6 5 21 cm 100 ; @ 11.3x8.7, @ 11.5x11.5
1 6 40 cm 150 ; Ty 12.0x10.1, (2) 8.5x7.5
. 1 D 8.4x7.5,2 6.5%5.5
Holstein 2 6 27 ¢m 120 ) @ 12.9%11.5
3 7 84 cm 240 ; D 10.2x9.2

CRL@: crownrump length, ovab): ovary
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. Many proliferative positive cells (black brown cells) on the compact and thin granulosa layer of a healthy

follicle(3.3 mm in diameter) in a pregnant Korean native cows are seen. PCNA immunostain and hematoxylin

. Numerous proliferative positive cells (black brown cells) on the compact and thick granulosa layer of a healthy

follicle (2600 pum in diameter) in a pregnant Korean native cow are seen. PCNA immunostain and hematoxylin

. and 4. Many apoptotic positive cells (black brown cells) are seen on the thin granulosa layer of an atretic follicle

(3680 um in diameter) seen as healthy follicle in a pregnant Korean native cow. TUNEL stain and hematoxylin

Fig.

counterstain. x200.
Fig.

counterstain. x200.
Fig.

counterstain, x400.
Fig.

. A few proliferative positive cells are seen on the loose and thin granulosa cell layer of an atretic follicle (2900 um

in diameter) in a pregnant Korean native cow. PCNA immunostain and hematoxylin counterstain, x200.

. Many proliferative positive cells (black brown) on the corpus luteum of a pregnant Korean native cow are seen.

. Numerous proliferatvie positive cells (black brown cells) on the cumulus oophorus and on the thin compact

granulosa layer of a healthy follicle (950 pm in diameter) in a pregnant Korean native cow are seen. PCNA

. Many apoptotic positive cells (dark brown) and apoptotic debris on the loose granulosa cell layer and in antrum

of an atretic follicle (4100 um in diameter) in a pregnant Koran native cow are seen. Immunostain, x400. TUNEL

Fig.
PCNA immunostain and hematoxylin counterstain, X200,
Fig.
immunostain and hematoxylin counterstain, x40.
Fig.
stain and hematoxylin counterstain, x400.
Fig.

apoptosis FAWHEH X (Fig. 3,4,7,8)7F AA= 3L o] B
Aol A AL %ol ASEHT ot HYAlS-
o] FEREEAE Hrhe 453 Wk Kot & GXEE
PG EEC] Ae] A=A o} 7lFel FHA
el AU BE3la e AR A=A

[+]

L

. A little proliferative positive cells and large round apoptotic debris on the loose granulosa cell layer and in antrum

of an atretic follicle (2500 um in diameter) on delivery day in a pregnant Koran native cow are seen. PCNA
immunostain and hematoxylin counterstain, x100.
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