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ABSTRACT: The objective of the present study was to evaluate growth and development of corpus luteum (CL) using
protein, DNA analysis and PCNA labeling index throughout the estrous cycle in goats. Non pregnant goats (n=20),
12 months of age were assigned for estrus synchronization. Goats CL were obtained from days 3, 8, 13 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 in Carnoy’s solution. Additional samples of each CL were
frozen and stored at -70 °C until analyzed for tissue DNA and protein. Luteal fresh weight and DNA contents
increased (P<0.01) from day 3 to day 8, were similar between days 8 and 13, and then decreased (P<0.01) from day
13 to day 18. The ratios of protein/DNA on days 3, 8 and 13 were similar and were greater (P<0.05) than that of day
18. The labeling indices (LI; percentage of cells that were PCNA-positive) were greatest on days 3 and 8, and then
decreased (P<0.01) from day 8 to day 13 and were greater (P<0.01) than that of day 18. Plasma P4 concentrations
of goats were low on day 3, but significantly (P<0.05) increased by day 8 and 13. By day 18, the plasma P4
concentration (P<0.05) was decreased. The study was also indicated that the pattern of growth and development
of CL rapidly increased from first day to day 13 of the estrous cycle, after remained and decreased according to the
regression or luteolysis of CL. DNA content, protein/DNA ratio and PCNA labeling index could be used to evaluate
growth and development of CL.

Keywords: corpus luteum, growth, protein, DNA, PCNA labeling index
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Table 1 Fresh weight of ovaries and CL, and percentage of ovarian weight represented by luteal and non-luteal

tissues throughout estrous cycle in goats.

Day of the Fresh weight % of ovarian weight
No. of goats
estrous cycle Ovaries (mg) CL (mg) Luteal tissue  Non-luteal tissue
3 5 815.88° 139.80° 17.11° 82.897
8 5 1051.27° 44513° 42.53°% 57.47°
13 5 1046.48° 448.58° 43.25° 56.75°
18 5 1045.35° 353.65" 34.41° 65.59°
SEM* 9.24 3.27 0.44 0.44

¢ Different superscripts in the same column indicate significant difference among treatment groups (P< 0.05)

* SEM=pooled standard error of the mean

Table 2 DNA content, DNA and protein concentration and protein/DNA ratios of the luteal tissues throughout

estrous cycle in goats.

Day of the No. of DNA content DNA Protein Protein/DNA
estrous cycle goats (mg) (mg/g) (mg/g) ratios
3 5 0.31° 2.10° 25.12° 12.21°
8 5 1.33° 3.00° 43.44° 14.65°
13 5 1.32° 2.91° 41.91° 14.53°
18 5 0.91° 2.73° 20.54° 7.55°
SEM* 0.02 0.03 0.33 0.27

2° Different superscripts in the same column indicate significant difference among treatment groups (P< 0.05)

* SEM=pooled standard error of the mean
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Figure 1 Immunolocalization of PCNA in sections of CL from goats on day 3 (A), day 8 (B), day 13 (C) and

day 18 (D) of the estrous cycle. PCNA-labeled nuclei are indicated (arrowheads) in each field. CT,

connective tissue. Magnification, x20.

Table 3 PCNA labeling index of goats CL throughout the estrous cycle.

Day of the PCNA-cell count Total cell count Labeling index (%)
estrous cycle
3 159.43° 461.86° 34.68°
8 169.00° 445.36° 37.83°
13 120.63° 419.50° 28.43°
18 83.63° 466.43° 17.90°
SEM* 0.27 0.39 0.05

a,b,c

* SEM=pooled standard error of the mean

different superscripts in the same column indicate significant difference among treatment groups (P< 0.05)



62

LARINERS 41 QUUNAR 1 : (2556).

Plasma progesterone concentration

6.00

_ 5.15 26

=

D

2

= 400 -

>

- 227

o 183 :

5

o 200 -

(%]

(0]

[@)]

3

o

0.00 L] | | 1

D3 D8 D13 D18

Day of estrous cycle

Figure 2 Plasma P4 concentration of goats throughout the estrous cycle.

v L4 I-L
AMNLINTUIasEasiuullsiaginalsu
4 de . .

P4 arniaeaninulussningaesaunindudn
FAoududusn (1.83 wrluniu/Aaaans) ludun 3
WAZLNTY (P<0.05) lTudui 8 (5.15 wnTunsu/
Na0am9) WAy 13 (5.26 W TUNFL/AARART) LATIUN
18 899430 UN"7IUER P4 HAdudind (P<0.05)
anFaY (2.27 wilunsu/ianans) (Figure 2)

a L4
991984

nsdsziiuaneruznindagundadnig
dugnianangniunldidumaiialunisdsuidiv
naRmuI2es CL ludndiaasgnaaaun tae
Anwnindasundasluszdumadiilaia CL Tu
7299990 UNN7IUER (Farin et al., 1986) 9ND4

- o X o4 .
n1gANININATULLALEa (histological) TneInIg

(2
= o

Bl R P RE T PR INIE A IR G DO LT ety
WwarytiulmannInedng (mitotic figures) T9dnng
Ansialulawazing (Donaldson and Hansel,
Y Xy
1965) A1NHANIINAADIATIUNUIAIALAAN
tvinanaad CL UTunuaes protein DNA LAz

i
v A

sadadaninasyiAuinannidefifudaasisasn

¥

fanfin PCNA Usuanlimanuegduuunisiasny
wulnuazwmuiaes CL wweiilulilagnesamia

ludaausn (early luteal phase) LazAIRlLT2g
NaN (mid luteal phase) LaZARASLUENINE R
a9saun1niiudn (late luteal phase) Fanygng]
m’m@@mmé’mﬁmmwm@mﬁﬂimﬁumﬂ'ﬁm
wulnwasimunees CL Ineldwailamreaaiulula
(Zheng et al., 1994) N (Jablonka-Shariff et al.,
1093) WAZILALIRY P4 ANneunARadluAsail
WU91 P4 annidendiiAnlusendnessaunindy
Frfanudinduiaenndesiuniassnyivlauay
WAUN189 CL LazlAMNARIEARIALTLALIYDY
P4 luaanaa9L NG West African Dwarf v
%ﬂyﬂ@ﬁiﬁ@ﬂﬂﬂ’]i‘wﬂ@ﬂdﬂ%ﬁﬁwudﬁﬁﬁuﬂiﬂiﬁ%‘
nstsziiunisisyiAulRLariEwIeY CL AN
n139bA312 protein DNA waz PCNA luunels
wazyin il audnladegUuuusesnaasyRELs
WATWATEY CL LLW:‘,L'WI@Lﬂu%’ﬂﬂﬂ@ﬁuﬁ’muﬂzﬁ’]
Tihlszgnaldlunismauanasseuniadudalaanig
Haasluuwarnsuaniianlulng (Abecia et al.,
2012) I FatnaudusnnasiitlssAnBnmannaa

/91

Q

anuan1snaaesdagllfdngiuuunisaaioy
wulakazimuiaes CL Wuldae1esamiialu



KHON KAEN AGR. J. 41 SUPPL. 1: (2013).

FuLsnfedud 13 10909saun sl udnannti
azpefinazanad lnaganadasiuniadanaans
989 CL ludawmesauniafludatatlszifiuldann
NN99LATIEH protein DNA LAz PCNA usaiiase

nstastyALin
ANUBLIAM
AR URUaUAANITNITUAIZNITHANT

al q

gaNANEY (ana.) NulAsenIsATelNLEINaYNS
Lﬁ'famimﬁmﬁmmmmiﬂuamﬂuqmmﬁm:m
Uszant] 2551 wazauiRdemaluladdoninnienig
Lm:rmtﬁmmwgﬁ@ﬁﬂ;ﬁu (ABRCSE) 1113ngnat
PBURNU ﬁ’lﬁnumﬁumum?ﬁﬂmLL@:ﬁﬁﬁﬂ‘lu
¥l

LANANSA9DY

Abecia, J.A., F. Forcada, and A. Gonzalez-Bulnes. 2012.
Hormonal control of reproduction in small ruminants
Anim. Reprod. Sci. 130:173-179.

Bradford, M.M. 1976. A rapid and sensitive method for
the quantitation of microgram quantities of protein
utilizing the principle of protein-dye binding. Anal.
Biochem. 72:248-54.

Burton, K. 1956. A study of the conditions and mechanism
of the diphenylamine reaction for the colorimetric
estimation of deoxyribonucleic acid. Biochem. J.
62:315-3283.

Donaldson, L. and W. Hansel. 1965. Histological study
of bovine corpora lutea. J. Dairy Sci. 48:905-909.

63

Farin, C.E., C.L. Moeller H.R. Sawyer F. Hamboni and G.D.
Niswender. 1986. Morphometric analysis of cell types
in the ovine corpus luteum throughout the estrous
cycle. Biol. Reprod. 35:1299-1308.

Grazul-Bilska, A.T., C. Navanukraw, M.L. Johnson, K.A.
Vonnahme, S.P. Ford, L.P. Reynolds and D.A.
Redmer. 2007. Vascularity and expression of
angiogenic factors in bovine dominant follicles of
the first follicular wave. J. Anim. Sci. 85:1914-1922.

Greyling, J.P.C. and M.V. der Nest. 2000. Synchronization
of oestrus in goats: dose effect of progestagen. Small
Rumin. Res. 36: 201-207.

Jablonka, S.A., A.T. Grazul-Bilska, D.A. Redmer and L.P.
Reynolds. 1993. Growth and cellular proliferation of
ovine corpora lutea throughout the estrous cycle.
Endocrin. 4:1871-1879.

Jarrel, V.L. and P.J. Dziuk. 1991. Effect of number of
corpora lutea and fetuses on concentration of
progesterone in blood of goats. J. Anim. Sci. 69:770-
773.

Reynolds, L.P., S.D. Killlea and D A. Redmer. 1992.
Angiogenesis in the female reproductive system.
FASEB. J. 6:886-892.

SAS. 2001. SAS System (Release 8.2). SAS Institute Inc.,
Cary, NC.

Steel, R.G.D., J.H. Torrie and D. A. Dickey. 1997.
Principles and Procedures of Statistics a Biometrical
Approach. WCB/McGraw-Hill, Boston, MA.

Young, F.M., F.E. Rodger, P.J. lllingworth and H.M. Fraser.
2000. Cell proliferation and vascular morphology
in the marmoset corpus luteum. Human Reprod.
153:557-566.

Zheng, J., P.M. Fricke and L.P. Reynolds. 1994. Evaluation
of growth, cell proliferation, and cell death in bovine
corpora lutea throughout the estrus cycle. Biol.
Reprod. 51:623-632.



