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ABSTRACT

Four groups of  1O ewes each were subjected to d i f ferent
synchronisat ion regimes.  They were then randomly devided
into two groups of  twenty ewes each.  Ar t i f ic ia l  inseminat ion
was appl ied to the one group and natura l  tupping to the
other. Four groups of two ewes each were randomly selected
from these two groups to test for the influence of PGFru on
pregnancy. Two trials were eventually performed under two
different dossage applications. Receptivity towards PGFr"
seems to be conf ined to ear ly  pregnancy and a min imum
dose of PGFr" when progesterone is secreted by primarily
the corpus lu teum before the p lacenta becomes involved.

INTRODUCTION

PGFr"  p lays a major  ro le dur ing par tur i t ion in  most  domest ic
species and is  in  th is  regard considered to be main ly  of
uter ine or ig in (Fredr iksson,  1985).  Dur ing ear ly  pregnancy,
the conceptus have a depressing effect on the response of
the corpus lu teum to PGFr" .  200 prg of  PGF2" in jected
in t ra fo l l i cu la r l y  12  days  pos t  oes t rus  resu l t ed  i n  l u tea l
reg ress ion  occu r r i ng  i n  on l y  17 "k  o f  p regnan t  ewes
compared with 83% in non-pregnant ewes (Reid elal., 1980).
Treatment  of  ewes on day 74 of  gestat ion wi th 0.14 mg
PGFr"/kg body weight resulted in regression of the corpus
luteum of  pregnancy as indicated by decreased serum
progesterone by 24 hours af ter  t reatment .  Al l  ewes that
received PGFru dur ing mid-gestat ion subsequent ly  lambed
however (Campbel l ,  Hal l ford & Wise,  1994).  The corpus
lu teum o f  t he  ewe  i s  composed  o f  a  he te rogeneous
population of cells. Only about 45"k of the cells of corpora
lutea during the mid luteal phase of the oestrous cycle are
capable of  producing stero ids.  ln  populat ions of  smal l  and
large lu teal  ce l ls ,  the smal l  s tero idogenic cel ls  are h ighly
responsive to gonadotrophins whi le  the large cel ls  are
relatively unresponsive to gonadotrophins but contain most
of the binding sites for PGE, (stimulatory effect on luteal
cel l  funct ion)  and PGFr"  ( inh ib i tory ef fect  on lu teal  ce l l
f unc t i on ) .  PGE,  and  PGE,  appea r  t o  be  b lood -bo rne
ant i lu teolys ins that  are del ivered local ly  to  prevent  the
actions of PGFr" during early pregnancy (Silvia & Niswender,
1984).  The PGE:PGF,"  rat io  in  the uter ine vein is  12:1 aI
m id  ges ta t i on .  Admin i s t ra t i on  o f  PGFru  i nc reases  the
placenta l  secret ion of  oestradio l -178 which is  fo l lowed by
increases in  PGE secret ion.  Oestradio l -178 and PGE may
protect placental secretion of progesterone from PGF2",
since PGFr" causes the corpus luteum to regress. PGFr"
given at mid gestation causes the corpus luteum to regress
but does not affect placental progesterone secretion and
fails to terminate pregnancy in the presence or absence of
the ovary.  (Weems, Vincent  & Weems, 1992).
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During early pregnancy, a specific class of interferon (omega
inter feron)  is  re leased f rom the developing embryo in sheep
which inhib i ts  pulsat i le  re lease of  uter ine PGFr"  (Jenkin,
1992).  Studies in  ovar iectomised,  s tero id t reated ewes
indicate that conceptus secretory proteins inhibit the pulsati le
secretion of PGF2" directly via an effect on PG- synthesis
and  i nd i rec t l y  by  ma in ta in ing  a  p lasma  p roges te rone
concentrat ion that  inh ib i ts  the development  of  endometr ia l
oxytocin receptors, which normally increase at the time of
luteolysis. As pregnancy progresses, there is an increase in
basal  secret ion of  PGFru and PGE f rom the uterus in to the
fetal and maternal circulation. The release of maternal PGFr",
but  not  PGE, in  response to oxytoc in is  a lso increased in
late pregnancy.  Endometr ia l  oxytoc in receptor  concen-
t rat ions fo l low a s imi lar  pat tern,  except  at  par tur i t ion,  when
there appears to be down-regulation of oxytocin receptors.
However, release of PGFru in response to oxytocin remains
high at  th is  t ime,  and is  fur ther  increased i f  progesterone
receptors are blocked. Although oxytocin concentrations in
maternal and fetal plasma are not increased unti l parturit ion,
uterine oxytocin receptor concentrations, uterine activity and
maternal PGFr, release in response to oxytocin are high in
late pregnancy (Jenkin,  1992).

Under normal  cyc l ic  condi t ions,  lu teolys is  in  the ewe is
induced by the uterine secretion of PGFr" which begins on
day 12 post-oestrus. In order for pregnancy to be maintained
therefore,  the corpus lu teum must  cont inue to secrete
progesterone through the first 50 days of gestation. The
embryo must  be present  in  the uterus on days 12 to 13 i f  the
corpus lu teum is  to pers is t  beyond day 14.  This is  a cr i t ica l
per iod for  the corpus lu teum dur ing which lu teolys is  is  e i ther
init iated or prevented. Because the presence of an embryo
in the uterus does not appear to reduce secretion of PGFr"
dur ing the cr i t ica l  per iod,  lu teal  maintenance must  be due
ei ther  to an insensi t iv i ty  of  the corpus lu teum to PGFr,  or  to
an inactivation of PGFr, be{ore it reaches the corpus luteum
(Si lv ia & Niswender,  1984).

MATERIAL AND METHODS

Successive to applied synchronisation of the oestrous cycle,
one pai r  of  pregnant  ewes were selected at  random to
represent  a speci f ic  month of  pregnancy (Xl  -  X4:  4 pai rs) .
Each pair of ewes was consecutively, according to the month
of gestation they represent, injected with 1 ml PGFr" (5 mg
Dinoprost trornethamine) on days 30, 60, 90, and 120 ot
gestation respectively. Blood samples were collected every
12 hours f rom treatment for three days and then once daily
unti l abortion occurred, or alternatively for 10 days following
treatment. Since no abortions occurred during the first trial,
it was supplemented by a second trial to test for PGF,,
sensitivitv:
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12 Damara ewes were devided into three groups of 4 ewes
eachviz. GroupA representing day 30, Group B representing
day 60 and Group C represent ing day 90 of  the gestat ion
p e r i o d .  A l l  e w e s  w e r e  s y n c h r o n i s e d  w i t h  t h e  a i d  o f
progestagen pessar ies which were le f t  in  tact  for  a per iod of
12  c l : vs  On  qnonnp  remOva l  eaCh  ewe  WaS t f ea ted
int ramuscular ly  wi th 300 uni ts  of  PMSG whi le each group
was exposed to a fer t i le  ram for  a per iod of  7 days.  Af ter  th is
per iod has expi red,  the rams were removed for  a per iod of  7
days af ter  which they were again in t roduced for  another
per iod of  7 days.  Dur ing the second int roduct ion the rams
were f i t ted wi th raddl ing b locks and interchanged between
groups.  Since no ewes were marked dur ing the second
int roduct ion,  i t  was accepted that  a l l  ewes conceived dur ing
the f i rs t  in t roduct ion of  the rams.  Each group of  4 ewes was
again subdiv ided into two groups of  2 ewes as fo l lows:

Group A (30 days) :  41 and A2
Group B (60 days) :  81 and 82
Group C (90 days) :  C1 and C2

wi th Groups A1,  81 and C1 t reated wi th 1 ml  PGFr"  and
Groups 42,  82 and C2 t reated wi th 2 ml  PGFr"  on days 30,
60 and 90 of  the gestat ion per iod respect ive ly .

RESULTS AND DISCUSSION

The higher  levels  of  progesterone that  Group X4 d isplayed
(F igu re  1 .4 ) ,  a re  i n  acco rdance  w i th  t he  l a te  s tage  o f
pregnancy Group X4 represented.  F igures 1.1 to 1.4 show
that progesterone concentration levels dropped on average
for  Group X1 f rom 2.999 ngiml  Io 1.487 ng/ml ,  for  Group X2
from 3.445 ngiml  to 1.444 nglml ,  for  Group X3 f  rom 3.486
ng/ml to 2.073 nglml and for Group X4 from 7.135 ng/ml to
4.842 nglml after treatment with PGFr" with a mean average
decl ine of  1.805 ng/ml .  Apart  f rom Group X2 of  which the
levels mainta ined a decl in ing tendency towards day 10 af ter
t reatment ,  a l l  o ther  groups showed a recovery wi th in 24
hours.  Dur ing the supplementary t r ia l  [ r ia l  2 ,  Table 1.1) ,
abor t ions only occurred in  Group 42 represent ing day 30 of
pregnancy and t reated wi th 10 mg dinoprost .

Si lv ia  eta l .  (1984) repor ted that  the min imum luteoly t lc  dose
of PGFr" defined as the lowest dose of PGFr" that resulted
in a s igni f icant  reduct ion in  the concentrat ion of  serum
progesterone, is 4mg/58 kg bodyweight. At this dose, corpora
lutea f rom f ive of  e ight  non-pregnant  ewes regressed whi le
n o n e  o f  t h e  c o r p o r a  l u t e a  f r o m  n i n e  p r e g n a n t  e w e s
regresseo.

CONCLUSION

In pregnant  ewes wi th one and two corpora lu tea,  the
minimum luteoly t ic  doses of  PGFr"  are 6 and 10 mg/58 kg
body weight respectively (Western range ewes, Colorado).
Luteal regression was induced with 6mg/58 kg body weight
in  three of  four  pregnant  ewes wi th one corpus lu teum, but
in none of f ive ewes with two corpora lutea (Silvia et al. 1984).
Since no abort ions resul ted dur ing the present  s tudy f rom
treatment wlth 5mg PGFr" of pregnant ewes with an average
body weight of 45 kg at any stage of pregnancy and no
abortions apart from the first month of pregnancy occurred
as a resul t  o f  t reatment  wi th 10 mg PGFru,  the res is t iveness
of the Damara sheep towards PGFr" seems to fall more or
less in the same category as quoted by above mentioned

authors  bo th  w i th  regard  dosage per  kg  bodyweigh t  and
stage of pregnancy.
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TABLE 1 .1  THE EFFECT OF pGF2a ON PREGNANCY (TR|AL 2)

Group Ewe No Treatment Observation
(ml  PGFr")

Day 30
A 1
A 1
A2
A2

Day 60
B 1
B 1
B2
B2

Day 90
t a

c1

72
23

z + J

z z 6

244
223

J I

1 3 9

394
t / 5

1 m l
'1 ml
2 m l
z m l

l m l
1 m l
2 m l
2 m l

lambed
lambed
aborted
aborted

lambed
lambed
lambed
lambed

barren
oarren

l m l
1 m l

96 AGRTCOLA 1998/1999



1 0

I

I

7

0

4

3-

2

1

-
E

o

o
o
o

(L

R A

Days after lreatment with PGF2a

FIQURE 1.1: PGF22 SENSITIVITY DURING THE GESTATION PERIOD lN DAMARA EWES. (DAY 30)

FIQURE 1.2: PGF2.SENSITIVITY DURING THE GESTATION PERIOD lN DAMARA EWES' (DAY 60)

AGRICOLA 1998/1999

1 n

v

R

7

A

4

e

1

n

-

o
c

o
@
o
o

E A

Days after treatment with PGF2a



1 0

Y

A

A

5

3

2

1

,0

E
o,

o

o
.9)
oo,
Y

' 4 4

Days after,treatrnent with PGFZa

'FmlfiE ;1,3: FGF2;8EH€ilffiV{ry'OttRlf{G:llffi{8E8}A!'{iSlffilbD,INDltMARAEWES. (DAY 90)

FIGURE 1.4: FGF2" SENSITIVITY DlrRlNG THE GESTATION PERIOD lN DAMARA EWES. (DAY 120)
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