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ABSTRACT

This study was carried out to evaluate the relation among progesterone (P4) concentration, number and diameter of corpora
lutea, with pregnancy in three ewe breeds. Total of 61 ewes (25 Rahmani, 11 Romanov and 25 crossbred, Rahmani x Romanov) were
ultrasonographic examined after natural mating up to 21 days to determined number and diameter of corpora lutea. Blood samples were
collected from 8 ewes per group (4 pregnant and 4 non-pregnant) prior to ultrasound scanning to assay P4 concentration. Results
revealed that, average of CLs diameter and P4 concentration were the highest (P<0.05) in of Romonov (8.04 mm and 4.41 ng/ml), but
were insignificantly higher in crossbred (7.48 mm and 3.5 ng/ml) than in Rahmani (5.52 mm and 3.43 ng/ml). Mean number of CL was
not affected significantly by ewe breed. Mean number and diameter of CLs and P4 concentration were the higher (P<0.01) in pregnant
than in non—pregnant ewes. The interaction between ewe breed and pregnancy status on all traits was not significant. A positive
significant correlation was found between each of number and diameter (mm) of CLs and serum P4 concentrations was recorded.
Conclusion, results of this study indicated that the differences in progesterone concentration among ewe breeds are in relation with

pregnancy status, depending on number and diameter of corpora lutea.
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INTRODUCTION

Ovwulation rate and embryo mortality as reproductive
output in sheep are in relation with genotypic and nutritional
factors (Lindsay ef al. 1975). Australian Merino genotype
show low fertility and prolificacy (Kleemann and Walker
2005) and achieve their genetic potentiality when they are
maintained at appropriate body condition in season of
breeding (Robinson et al. 2002).

Several factors are affecting embryo survival, of
them luteal function is the highest factors (Wilmut et
al., 1986). In sheep, embryonic loss ranged between 20
and 30%. Prolificacy may be decreased if there is a
marked partial loss of multiple ova in pregnant females.
Embryo death includs fertilization failure, observable
genetic damage, and idiopathic loss (Willingham et al.,
1986; Kleemann et al., 2005).

Progesterone (P4) is an important hormone to
maintain pregnancy (Foote et al., 1989) and has functions
of the blastocyst is to ensure counteraction of the uterine
luteolytic mechanism (Bazer 1989). The normality in
steroid balance induces synchrony between the uterus and
embryo. Disturbance in this balance may result in
alteration of growth rate of embryo relative to uterine
timing (Lawson and Cahill, 1983; Lawson et al., 1983).
This could be viewed as a mechanism to re-establish
synchrony, but generally asynchrony lead to embryonic
loss (Wilmut et al., 1986; Lawson et al., 1983).

Luteal dysfunction, which culminates in
inadequate synthesis and secretion of P4, is one of the
main causes of embryonic death in mammals. The
corpus luteum (i.e., adequate P4 levels) is indispensable
for the recognition and maintenance of pregnancy in
mammals. Its absence causes the interruption of
pregnancy at any phase in goats (Meites ef al., 1951).

Similarity in CL diameter and P4 concentration was
indicated in the synchronized and subsequent estrus cycles.
However, the mean CL diameter and P4 concentrations
were significantly higher in the synch groups than in the
control group (Bukar ef al., 2012). Many authors recorded
a significant positive correlation between CL diameter and
concentration of P4 in goats (Orita et al., 2000; Chao et al.,
2008) and plasma P4 concentration was higher in goats

with two CLs as compared to those having only one CL
(Simoes et al., 2007).

Therefore, aim of this study to evaluate the
relationship among serum progesterone concentration and
each of number and diameter of corpora lutea, and
pregnancy in three ewe breeds under the Egyptian
conditions.

MATERIALS AND METHODS

The experimental work of this study was conducted
at Experimental Station, Mehalet-Mosa, Kaftrelsheikh
governorate, belonging to Animal Production Research

Institute, Agricultural Research Center, Ministry of
Agriculture, Egypt.
Animals:

Total of 61 ewes (25 Rahmani, 11 Romanov and
25 Rahmani x Romanov) with an average age of
4.5440.47, 4.67+0.59 and 3.35+0.13 years and live body
weight of 50.36+1.72, 47.45+2.94 and 50.24+1.64 kg
were used in this study, respectively. Ewes were fed
concentrate feed mixture (CFM) containing 15% CP
and 70% total digestible nutrients (TDN), plus 1.25 kg
rice straw. Ingredients of the CFM included 45.3% corn
grains, 11% undecorticated cotton seed, 12% soybean
meal, 29% wheat bran, 1.8% limestone, 0.22% sodium
bicarbonate, 0.4% common salt and 0.28% mineral
mixture. Ewes had free access to water all the day.
Ultrasonography and blood sampling:

Ovaries of all ewes were examined by transrectal
ultrasonography once weakly using a real-time B-mode
ultrasound scanner (Aloka, 500 SSD, Japan), with a
transrectal 7.5-MHz linear array probe (UST-660-7.5
model) after natural mating up to 21 days post-mating
during the breeding season for determining pregnancy
as well as number and diameter of corpora lutea (CLs)
on days 7, 14 and 21 post-mating. On these days, blood
samples (5 ml) were collected from 8 ewes in group (4
pregnant and 4 non-pregnant) prior to ultrasound
scanning. Blood samples were taken via the jugular vein
into vacutainer tubes, allow to coagulate and centrifuged
at 3000 rpm for 15 min to isolate serum, which was
stored at -20°C until assay of progesterone (P4).
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The maximum CL diameter was calculated as the
average of 3 successive daily recordings on days 7, 14
and 21 post-mating.

Progesterone assay:

Concentration of P4 in blood serum was determined
by direct radioimmunoassay (RIA) technique using ready
antibody coated tubes kit (Diagnosis Systems Laboratories,
Texas, USA) according to the procedure outlined by the
manufacturer.

The cross reaction of P4 antibody (at 50% binding),
was 100% with P4, while was 6.00, 2.50, 1.20, 0.80, 0.48,

and 0.10%  with  Sa-pregnone-3, 20-dione  11-
Deoxycorticosterone, 17a-Hydroxyprogesterone, 5B-
pregnone-3, 20-dione  11-Deoxycortisol, and 200~

Dihydroxyprogesterone, respectively and less than 0.1%
with any of the other steroids, according to the
manufacture’s information,.

The standard curve of P4 ranged from 0.0 to 60.0
ng /ml. The sensitivity value was reported to be 0.12 ng
/ml. The intra- and inter-assay coefficients of variation
were 8.0 and 13.1%, respectively.

Statistical Analysis

The obtained results were statistically analyzed
by ANOVA as a factorial design using program of SAS
(2004). Mean significant differences were tested by
Duncan’s Multiple Range Test procedure (Duncan,
1955) at P<0.05 level.

RESULTS AND DISCUSSION

Pregnancy, parturition rate and Litter size

Results in Table 1 showed significant differences
(P<0.05) in pregnancy and parturition rates as well as
litter size among breed groupzs. Pregnancy rate was
significantly (P<0.05) higher for Romonov (81.82%)
than crossbred (65.38%) and Rahmani ewes (61.29%).
Parturition rate was significantly (P<0.05) the highest
for Rahmani (100%), followed by crossbred (64.71%)
and the lowest for Romonov (44.44%). Meanwhile,
litter size was significantly (P<0.05) the higher for
Romonov (2.25 lambs/ewe) and crossbred (1.55
lambs/ewe) than for Rahmani (1.32 lambs/ewes).

Table 1. Pregnancy and parturition rates as well as litter size of Rahmani, Romonov and crossbred ewes.

Item Rahmani Romonov Crossbred
Number of mated ewes 25 11 25
Number of pregnant ewes 19 9 17
Pregnancy rate 61.29° 81.82° 65.38° X
Parturition rate (%) 100 (1 9/19ga 44.44 (4/9)° 64.71 (11/17)
Litter size 1.3240.11 2.254+0.25% 1.55+0.21°
Number of ewes with embryonic loss 0 5 6

Rate of embryonic loss 0 56 35

Means denoted within the same row with different superscripts are significantly different at P<0.05.

These results indicated superiority of the foreign
breed (Romanove) as compared to local Rahmani breed in
most reproductive traits of sheep. On the other hand,
crossing the local breed (female Rahmani) with (Romanve
male) showed marked improvement in reproduction of their
crosses. Generally, there is a wide variety of ewe breeds,
each with different reproductive capabilities that have the
potential to improve flock or band performance. Examples
of reproductive traits include extended breeding season
(Dorset, Polypay), early onset of puberty (Finnish Landrace,
Polypay), increased ovulation rate (Finnish Landrace,
Romanov), and environmental suitability (Scottish
Blackface, Navajo Churro) (Buckrell, 1987). Ovulation
rates differ widely among species and breeds within a given
species: in sheep for example, Merinos d'Arles or Ile-de-
France breeds have only one ovulation per cycle, whereas
average rates from 2 to 4 ovulations/cycle in prolific breeds
(Romanov or Finn) were reported by Land ef al. (1993). In
this respect, Bouix et al. (2002) suggested that crossbred
ewes got the best maternal results from both adaptive genes
(from hardy Romanov origin) and heterosis effect,
confirming the advantage of F1 or Mule ewes being more
productive than local breed ewes.

Although Romanov ewes showed the best
reproductive performance, they showed the highest rate of
embryonic loss (56%) versus 0% in Rahmani ewes. This
finding may indicate that Romanov ewes had no
adaptability in term of environmental or managerial factors
under the Egyptian condition.

Characteristics of CLs and P4 profile:

In association with improving the reproductive
performance, Romanov ewes showed the highest number
and diameter of corpora lutea as compared to their crosses

and Rahmani ewes, respectively. However, the differences
were significant only for number of CLs. Such trend
reflected significantly (P<0.05) higher P4 concentration in
Romanov than in Rahmani and crossbred ewes. Also, the
same trend was observed in pregnant as compared to non-
pregnant ewes (Table 2).

The insignificant effect of interaction between breed
and reproductive status on number and diameter of CLs as
well as P4 concentration was reflected in higher values in
pregnant than in non-pregnant ewes within each breed,
being the highest in Romanov ewes (Figs. 1 and 2).

Progesterone is essential for the maintenance of
pregnancy. Cahill ez al. (1981) found that overall profile of
P4 was a direct reflection of the differences in ovulation rate
and cycle length between breeds, the highest concentration
measured and the mean concentration on days from 4 to 13
were higher in the Romanov than in Ile-de-France ewes
(P<0-05). If an animal does not produce sufficient P4 levels,
the pregnancy will be lost. There are two major reasons for
a lack of P4. The first category includes corpora lutea (CLs)
that have a short lifespan. Thus, luteolysis occurs before the
embryo has time to signal its presence through secreting
bovine trophoblast protein-1 bTP-1 which alters the
production of prostaglandins and prevents luteolysis from
occurring. The second category includes those CLs that
have a normal lifespan but secrete low P4 levels, which
does not suppress the luteolytic affects of the prostaglandins
(Robinson et al., 1989).

Plasma P4 concentration reveled differences
between breeds, Romonov breed were higher than in
(Rahmani and Crossbred) breeds either pregnant or non-
pregnant. These findings in agreement with (Fonseca and
Torres, 2005), who found higher plasma P4 concentration
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in Saanen than in Alpine nulliparous goats. In addition, the
relationship between P4 level and CLs diameter was
detected in goats. The average diameter of CLs and P4
level were significantly (P<0.05) higher in the synch than

in control group (Bukarl et al, 2012) and more double
ovulations and the CLs were larger in the PGF20, synch
than in naturally cycling goats (Vazquez et al., 2010).

Table 2. Number and diameter (mm) of corpora lutea, and serum progesterone concentration (ng/ml) as
affected by ewe breed, reproductive status and hier interaction.

Item P4 concentration (ng/ml) Corpora lutea number  Corpora lutea Diameter (mm)
Breed:
Rahmani (Rah) 3.42+0.59° 1.25+0.16 5.52+0.59°
Romonov (Rom) 4.41+0.78" 1.75+0.25 8.04+1.08"
Crossbred (Rah x Rom) 3.50+0.59 1.7540.25 7.48+1.04°
Reproductive status :
Pregnant 5.36+0.337 1.83£0.2T° 8.36=0.78°
Non-pregnant 2.19+0.14° 1.33+0.14° 5.67+0.62°
Interaction between breed and reproductive status:

Rah x pregnant 4.85+0.43 1.5£0.29 6.33+0.93
Rah x Non- pregnant 1.99+0.14 1.0+0.0 4.71+£0.58
Ro x pregnant 6.24+0.74 1.75+0.48 8.75+1.69
Ro x Non- pregnant 2.58+0.25 1.75+0.25 7.33+£1.51
Cro x pregnant 4.99+0.26 2.25+0.25 10.0+0.78
Cro x Non- pregnant 2.01+£0.21 1.25+0.25 4.96+0.44

Means denoted within the same column with different superscripts are significantly different at P<0.05
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Fig. 1. Plasma progesterone concentration (ng/ml) in
pregnant of three ewe breeds.
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Progesterone concentration (ng/ml)

Days after mating

Fig. 2. Plasma progesterone concentration (ng/ml) in
non-pregnant of three ewe breeds.

According to our results, higher P4 level was a
result of active embryos that promote recognition and
establishing of pregnancy and maintenance of corpus
luteum function. As previously reported by Engeland et al.
(1999), the normal P4 level in goats with foetal loss
indicated that the function of the corpus luteum was not
disturbed and the rapid decline in P4 level associated with
foetal loss may therefore be a result, rather than the cause,
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of foetal death (Kalender et al, 2014). It was suggested
that CLs, large luteal cells contain 1.8-fold more
mitochondria per unit volume of cytoplasm in mature
sheep. This may explain why small luteal cells produce
less P4 than large luteal cells (Kenny ez al., 1989).
Correlation coefficients:

Results of correlation coefficients (Table 3)
revealed significantly a positive correlation between
number and diameter of the corpora lutea and blood P4
concentration.  These  correlations were  more
pronounced in Rahmani and crossbred ewes than in
Romanov due to higher embryonic loss Also, there was
significant correlation between diameter and number of
CLs within each breed.

Table 3. Correlation coefficients in different ewe
breeds between progesterone and each of
number and diameter of corpora lutea.

Breed Item P4 concentration(ng/ml) CLnumber
. CL number 0.789 -
Rahmani o7 "Biameter 0.677 0.850"
CL number 0.365 -
Romonov: o1 "Hiameter 0.547 0.819
Crossbred CL number 0.802,, -
(RahxRo) CL Diameter 0.982 0.856
All CL number 0.588,, -
breeds  CL Diameter 0.699 0.858

* Significant at P<0.05. ** Significant at P<0.01.

The present correlations are in agreement with
previous studies, showing that P4 concentration
significantly and positively correlated with CLs
diameter in goats (Orita et al., 2000; Chao et al., 2008).
In this way, Simoes et al. (2007) reported that P4
concentration in blood plasma of goats was higher in
animals having 2 CLs (6.4 ng/ml) than in those with one
CL (5.4 ng/ml) only. Also, Lamming and Darwash
(1998) found a positive association between blood P4
concentration and pregnancy.

The obtained results of this study indicated that
the differences in progesterone concentration among
ewe breeds are in relation with pregnancy status,
depending on number and diameter of corpora lutea.

REFERENCES

Bazer, F.W. ( 1989). Establishment of pregnancy in
sheep and pigs. Reprod. Fertil.

Bouix J, Jacquin M, Foulquié D. et al (2002). Proc. 7th
WCGALP



Deghedy, A. M. et al.

Buckrell, B.C. (1987). Management of reproduction of
sheep. Can. Vet. J., 28, 374 377.

Bukarl, M. M.; Y. Rosninal, 0. M. Ariff, H. Wahid, G. K.
Mohd Azam Khan, N. Yimer and G. K. Dhaliwal

(2012). Corpora Lutea Diameter, Plasma
Progesterone ~ Concentration  and  Follicular
Development in PGF2c, and CIDR Estrus

Synchronized Goats.Pak Vet J, 32(2): 216-220

Cahill, L. P.; J. Saumande, J. P. Ravault, M. Blanc, J.
Thimonier, J. C. Mariana and P. Mauleon.
(1981). Hormonal and follicular relationships in
ewes of high and low ovulation rates. J.
Reproduction and fertility 62, 141-450.

Chao LM, K Takayama, Y Nakanishi, K Hamana, M
Takagi, C Kubota and T Kojima, (2008). Luteal
lifespan and fertility after estrus synchronization
in goats. J Vet Sci, 9: 95-101.

Duncan, B.D. (1955). Multiple range and multiple F
test. Biometrics 11: 1-42.

Engeland IV, Ropstad E, Kindahl H, Andresen O,
Waldeland H, Tverdal A, 1999: Foetal loss in
dairy goats: function of the adrenal glands,
corpus luteum and the foetal-placental unit.
Anim Reprod Sci 55, 205-222.

Fonseca JF and CAA Torres (2005). Administration of
hCG 5 days after reeding and Reproductive
Performance in Nulliparous Dairy Goats. Reprod
Dom Anim 40, 495-499.

Foote, W.D., Gooch, L.D., Pope, A.L., Casida, L.E.
(1989). The maintenance of early pregnancy the
ovariectomized ewe by injection of ovarian
hormones. J. Anim. Sci., 1957; 16: 986-989.

Kalender, H.; S. Arikan, Simgek, O. (2014). The effects of
LH on progesterone production by cell
subpopulations isolated from early and late luteal
phase goat corpora lutea. Turk J Vet Anim Sci., 38:
433-438.

Kenny N, Farin CC, Niswender GD. (1989).
Morphometric quantification of mitochondria in
two steroidogenic ovine luteal cell type. Biol
Reprod; 40: 191-196.

Kleemann, D. O., and Walker, S. K. (2005). Fertility in
South  Australian commercial Merino flocks:
sources of reproductive wastage. Theriogenology
63,2075-2088.

Kleemann, D.O., Walker, S.K.: Fertility in South
Australian commercial Merino flocks: sources of
reproductive wastage. Theriogenology, 2005; 63:
2075-2088.

Lamming, G. E., and A. O. Darwash. (1998). The use of

milk progesterone profiles to  characterize

components of subfertility in milked dairy cows.

Anim. Reprod. Sci. 52:175-190.

R.B., Pelletier, J. and Mauleon, P. (1993). A

quantitative study of genetic differences in the

incidence of oestrus, vulation and plasma
luteinizing hormone concentration in sheep.

Journal of Endocrinology. 58: 305-317.

Land,

Lawson, R.A.S., Cahill, L.P. (1983).Modification of the
embryo maternal relationship in ewes by
progesterone treatment early in the oestrous
cycle. J. Reprod. Fertil.,; 67: 473-475.

Lawson, R.A.S., Parr, R.A., Cahill, L.P. (1983). Evidence
for maternal control of blastocyst growth after
asynchronous transfer of embryos to the uterus of
the ewe. J. Reprod. Fertil.,; 67: 477-483.

Lindsay, D. R., Knight, T. W., Smith, J. F., and Oldham,
C. M. (1975). Studies in ovine fertility in
agricultural regions of Western Australia: ovulation
rate, fertility and lambing performance. Aust. J.
Agric. Res. 26, 189-198. doi:10.1071/AR9750189

Meites J, Webster HD, Young FW, Thorp F Jr, Hatch
RN, 1951: Effects of corpora lutea removal and
replacement with progesterone on pregnancy in
goats. J Anim Sci 10, 411-416.

Orita J, T Tanaka, H Kamomae and Y Kaneda, (2000).
Ultrasonographic observation of follicular and
luteal dynamics during the estrus cycle in Shiba
goats. J Reprod Dev, 46: 31-37.

Robinson, J. J., Rooke, J. A., and McEvoy, T. G. (2002)
Nutrition for conception and pregnancy. In
‘Sheep Nutrition’. (Eds M. Freer and H. Dove.)
pp- 189-211. (CABI Publishing in association
with CSIRO Publishing: Canberra.).

Robinson, N. A., E. K. Leslie, and J. S. Watson. (1989).
"Effect of Treatment with Progesterone on
Pregnancy Rate and Plasma Concentration of
Progesterone in Holstein Cows." J. Dairy Sci.
72:202.

SAS, Institute (2004). SAS User’s Guide: Statistics version
6.12 ed. SAS Institute, Inc., Cary, NC., USA.

Simoes J, JC Almeida, G Baril, ] Azevedo, P Fontes and
R Mascarenhas, 2007. Assessment of luteal
function by ultrasonographic appearance and
measurement of corpora lutea in goats. Anim
Reprod Sci, 97: 36-46.

Vazquez MI, MS Blanch, GA Alanis, MA Chaves and A
Gonzalez-Bulnes, (2010). Effects of treatment with
a prostaglandin analogue on developmental
dynamics and functionality of induced corpora lutea
in goats. Anim Reprod Sci, 118: 42-47.

Vazquez MI, MS Blanch, GA Alanis, MA Chaves and A
Gonzalez-Bulnes, (2010). Effects of treatment with
a prostaglandin analogue on developmental
dynamics and functionality of induced corpora lutea
in goats. Anim Reprod Sci, 118: 42-47.

Willingham, T., Shelton, M., Thompson, P. (1986). An
assessment of reproductive wastage in sheep.
Theriogenology, 1986; 26: 179-188.

Wilmut, 1., Sales, D.I,, Ashworth, C.J. (1986). Maternal
and embryonic factors associated with prenatal loss
in mammals. J. Reprod. Fertil.,; 76: 851-864.

9 9l S S (3l Lagh (gl 5 i gila g M) g ibaa 1) gz ladl dludil) 5oLasl)

29458 o) ) g Dladl gaf daal ¢ BBlal) ae ena ¢ Aualdi Ly i«

Al 35 ¢ el Gl as Jde « sada o

san o Bl de) 308 ) 5 ) 3l & gaddl S e ol gl Glﬁ?‘&ﬁ.\w

6] M‘JJ‘DME;\AM‘ Cbﬂlwu‘ﬁ@uh@d@\e;\)&d\?myl).L!JJAQ ‘UJJMJ)J\)AS)JuuLAMM‘HASuMJJ‘aM
o ol ieall slun) s sne 208121 sl i msbal) il a5l i S (e s ¥ an ) i 25 ¢ silas 5 11 “fmjzs daed
)LA.L\M}.\ALJ\@L\J\A_\&AJ\ UJJMAJ)J\LSJM)JMJJJ JLI_’.HJLIUAM.“J.ﬂ(JLuIS).C4JJLAAQ4)‘\DWJS§CL!—|8L)A?J\_IL\.\DA&‘?J ua.\l_m.“
)_r_uﬁ;wf;uls 5);\1\&.:3{)&!1&:(;}4/?\);)414441 )wlhg()4)uyh;)\d)w@b)mécm;ulsu})m;)ﬂ\).:SJJ};\JA‘A\PLAAY\
d)&dbbyu;])s.a_“e\“ay|d.\ckuy)ﬂ_ue] (JA/?|);)414343 )@5521)@@}\“@&(&/9\);}14350 )@748)U&H|§M}m
U8 e i) A0 5 Al (s L Jalal s IS sl e e Jial) 8 Usina e (5 S sl (30 3855 el il ) ki 5 a0 04 L
u&my\u\m\)ﬂ\bM@L\.\uﬁ‘ gwjglm\uJJMJﬂ\)ﬁ)@e\M\?my\_)JQSJJADUAJSL).\ALLUJY‘&MU\S ‘é)m_).\cua.\h.a;.“
)l dlualy) g sae e alaie Y @l 5 dululall Al d8e e 0 sS wladl) VB s s s sl 38 535 O

104



