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Evaluation of growth and development of corpus luteum in goats
using proliferating cell nuclear antigen (PCNA) and Ki-67 as
markers of cell proliferation
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ABSTRACT: The objectives of the present study were to evaluate growth and development of corpus luteum (CL)
using protein, DNA analysis and to compare the value of PCNA and Ki-67 as markers of cell proliferation throughout
the estrous cycle in goats. Non pregnant goats (n=24), 12 months of age were assigned for estrus synchronization.
Goats CL were obtained from days 3, 6,9, 12, 15 and 18 of estrous cycle using bilateral ovariectomy and blood
samples were taken for plasma progesterone (P4) concentration. The CL was weighed, and samples of each were
fixed. Additional samples of each CL were stored at -70 °C until analyzed for tissue DNA and protein. Luteal fresh
weight, DNA contents and P4 increased (P<0.05) from days 3 to 6, days 6 to 9 and then decreased (P<0.05) from
days 12 to 15, days 15 to 18. The ratios of protein/DNA on days 3, 6,9 and 12 were similar, then decreased (P<0.05)
from days 12 to 15 and day 18 was lowest (P<0.05). The labeling indices of PCNA were greatest on days 3 to 12,
and then decreased (P<0.05) from days 12 to 15 and day 18 was lowest (P<0.05). The labeling indices of Ki-67 were
greatest (P<0.05) on day 3 and decreased (P<0.05) on days 6 to 9, then decreased (P<0.05) from days 12 to 15 and
day 18 was lowest (P<0.05). The comparisons of the values of PCNA and Ki-67 were greater (P<0.05) in PCNA
than that in Ki-67 on days 3, 6,9, 12, 15 and 18 of estrous cycle. The study was also indicated that the pattern of
growth and development of CL rapidly increased from first day to day 12 of the estrous cycle, after remained and
decreased according to the regression of CL. DNA content, protein/DNA ratio, PCNA and Ki-67 could be used to
evaluate growth and development of CL.

Keywords: Corpus luteum, Growth, PCNA, Ki-67, Goat
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Duncan‘s New Multiple Range Test (Steel et al.,
1997)

HNAN1FANE
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(Table 1) dndaua84 protein ia DNA (protein/DNA
ratios: ﬁmﬁ%ﬁmmﬂﬁ'mmmmwmﬁ) WUNRNTU
7369 way 12 ldupnsnefy anuanadile
WREUTnIEnI19duR 12 uay 15 UATAAAY
(P<0.05) fﬁiﬁ‘ﬁ'@mslud”u‘ﬁ 18 184193 UN9ITUAR
(Table 1)

Table 1 Fresh weight, protein and DNA concentrations, and Protein/DNA ratios of luteal tissue in goats on

days 3, 6, 9, 12 and 18 of the estrous cycle.

Day of the Fresh weight Protein concentration DNA concentration Protein/DNA
estrous cycle (mg) (mg/g) (mg/g) ratios

3 135.08 % 11.04° 25.21+0.76" 2.05+ 0.10° 12.53 £1.36™
6 299.86 + 12.62° 34.75+0.47° 2.42+0.11° 14.54 +1.02°
9 44910 + 11.34° 42.80 + 0.88° 2.96 +0.11% 14.52 + 0.85°
12 432.07 + 16.36° 4113+ 1.25° 3.05+ 0.09° 13.60 + 1.14°
15 385.10 + 15.26° 30.86 + 1.11° 2.91+0.12% 10.70 + 0.94°
18 340.12 £ 19.72° 20.31+0.75° 2.73+0.10™ 7.73 £ 0.55°

ab9¢ Mean + standard error of the mean within the column are different (P<0.05) between day.

tutingaves CL (Fresh weight) AdLanTlL
(Table 1) Laz UFunnuaas DNA (DNA content: feail
F5AnnsNdIuIuTeTad) AnududuTes
protein kazAMNdNT U9 P4 Aduandud 3
846 (P<0.05) 5uft 6 B4 9 (P<0.05) uazlaiuansing
Ausemdnadudt 9 uaz 12 anntiuaaadlududl 12 g
15 (P<0.05) 3uf 15 &4 18 (P<0.05) 1842450UN"3
ifludm (Table 2)

AAEUTIANNgIasLAUTR
o ddsjv a a 1Y O‘dl
satiddaniaesoAula (LI, An¥euaziaadn
¥ a = 1 [ dl =K o ndl
flanfin PCNA) Hunnludaedui 3 fedui 12 a1n
Yuazanad (P<0.05) A1ndui 12 09 15 WATANAY
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Table 2 DNA content, labeling index of PCNA and Ki-67, and P4 concentrations of luteal tissue in goats on

days 3, 6, 9, 12 and 18 of the estrous cycle.

Day of the DNA content PCNA (%LI) Ki-67 (%LI) P4 concentration
estrous cycle (mg/CL) (ng/mL)
3 0.28 £0.02° 39.14 + 1.90° 11.41 £0.24% 1.39£0.11°
6 0.73 +0.05° 39.73 £ 1.02° 9.67 £ 0.19" 3.03+0.02°
9 1.33 £ 0.06° 40.33 £ 0.84°" 9.25 +0.40™ 4.83 +0.06°
12 1.32+0.07° 33.51 £ 1.67° 6.30 £ 0.20% 5.11 +0.06°
15 1.12+0.06° 25.29 £ 0.75°" 4.45+0.10" 3.75+0.13°
18 0.90 + 0.05° 17.06 £ 0.57°" 3.73+0.09% 2.53+0.18°

2% 9%\Mean + standard error of the mean within the column are different (P<0.05) between day.

* Different superscripts in the same row indicate significant difference between PCNA and Ki-67 among day

of the estrous cycle (P<0.05)

o dd’jv = a 1 v a‘d‘
patdanisasALie (LI Arfeaazioadn
ianfin Ki-67) wusnfAmnige (P<0.05) luiun
3 karanad (P<0.05) luSui 6 LazAan ludun 6 D9

9 anniuanad (P<0.05) ludui 9 04 12 wazaindu

#1 12 D4 15 antuazanasrnfga (P<0.05) Tudu
18 (Table 2)

Figure 1 Immunohistochemistry of PCNA in tissue sections of CL from goats on day 3 (A), day 6 (B), day 9 (C),

day 12 (D), day 15 (E) and day 18 (F) of the estrous cycle. The brownish color indicates positive PCNA staining

(arrow). The blue color indicates negative PCNA staining (arrowheads). Magnification was with x20 objective.
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Yasannluiui 15 (E) uay 18 (F) 210494981019
1udn (Figure 1)
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Figure 2 Immunohistochemistry of Ki-67 in tissue sections of CL from goats on day 3 (A), day 6 (B), day 9 (C),

day 12 (D), day 15 (E) and day 18 (F) of the estrous cycle. The black color indicates positive Ki-67 staining

(arrow). The pinkest color indicates negative Ki-67 staining (arrowheads). Magnification was with x20 objective.
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