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ABSTRACT

The study was designed to determine: (i) gross

histological changes in the uterus and ovaries betw
to d32 postpartum (pp); (ii) pp interval to resumpt
ovarian activities and conception (iii) and effect
ofoestrussynchronizationonrebreedingintheSav

(SB) goat.

Eight multiparous SB goats (n=2 per group) were sla
ond24,d26,d28and d30to 32 ppinorderto deter

and histological changes in their genitalia between
32 pp. The uterine horns showed symmetry of shape a
(length, diameter, and circumference)’ during this
The caruncles were convex-shaped and light brown in
Afew caruncles were blood- tinged between d24 to 2
mean (+ SEM) weight of the entire uterus was 30.20
at d24 pp. A slight decrease in uterine weight was
atd26 and d28 pp. This was followed by a an increa
uterine weight to 36.75 + 7.73g at d30 to 32 pp. Th
distance of the intercaruncular space in both uteri

at d30 to 32 pp was significantly longer (P < 0.05)

d24 pp. This distance in the left uterir.e horn
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was significantly shorter ( P <0.05) on d24 pp tha
and d30to 32 pp. The mean length of the left ovidu
to 32 pp was significantly longer (P <0.05) than
Exceptinafewinstances, therewasaslightincre
meanlength, diameterand circumference ofthe uter

from d24 to 32 pp. Re-epilialization of the caruncl

intercaruncular space and maternal crypts was compl

between d24 and 32 pp.

In general, larger numbers of secondary and tertiar

follicleswererecordedfrombothovariesfromd28
More primaryfollicleswere observedfromd24tod2
mean weight of the right ovary at d28 pp was
significantly greater (P <0.05) than atd24 and d2
diameter of the largest follicle in the right ovary

pp was significantly wider (P < 0.05) than at d26 p
number oftertiary andsecondaryfolliclesinther

at d30 to 32 pp were significantly more (P < 0.05)
d26 pp. The weight of fluid in all follicles of bot

at d28 pp was significantly

heavier (P < 0..05) than in the other interval grou

Too few corpora lutea were observed grossly and mai

d26pp. Histologically, large numbers of primary, g
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and tertiary follicles were observed in ' all the p p
interval days studied. In contrast to the gro Ss
observations, more growing and mature corpora lutea were

seen histologically between d.24 to 32 pp.

ThefirstppoestrusinthemultiparousSBgoat(n= 5)occurred

at 19.5 + 2.50 days pp, while the rebreeding

interval averaged 40.50 + 1.50 days. Conception rat e atthe
first and second pp oestrus was 0. and 100%, respec tively.
Based on progestrone (P 4) profile. (n=20), resumption of

ovarian activity occurred around d5pp.

Following oestrus synchronization with Syncro-Mate- B (SMB)
atd21,d28andd35pp(n=5pergroup),1l4outoft hel5animals
exhibited  oestrus  within 240 - 333 hours
post-synchronization. Theoverallconceptionrates pergroup
were: 75%(d21), 80%(d28), and 100%(d35), respective ly. The
mean (£tSEM) rebreeding interval per group were: 48. 33+0.33

, 47.27+5.12 and 53.80+5.53 days, respectively.

From the general and specific findings of this stud y the

following conclusions were drawn:

I. Uterine involution in the SB goat is complete by d24 pp.

Thereafter an increase in most uterine parameters



occurred between d24 and 32 pp. Postpatum ovarian a
occur more in the right than the left ovary

between d24 and 32 pp.

2 Thefirstpp oestrus, in multiparous SB goats could
as early as 19.5 days pp, while the rebreeding inte
averages 40.5 days. Fertility at the first pp oestr
compromised, butimproved atthe second pp oestrus.
P4 profile, resumptionof ovarian activity inmulti

goats could commence as early as d5 pp.

3 Therebreedingintervalsof47to53daysachievabl
SMB synchronization is capable of reducing the kidd
interval of 222 daysto 200 days. Postpartum synchr

with SMB s capable of achievinggood oestrusand c

rates. Fertility following SMB synchronization incr

with increasing pp interval from the commencement o

synchronization.
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CHAPTER 1

INTRODUCTION

Small ruminants are produced to supply meat, milk and
skin (David- West, 1985). Goats and sheep are
important in all ecclogical zones (arid, semiarid,
subhumid, highland) and all types of agricultural
systems (small holder mixed farming, agropastoral,
pastoral, urban, commercial ranching) ‘in tropical
Africa Tropical Africa contains one-third of all the
world’s goats and one-sixth of its sheep, and on the
average there is one goat or sheep on every 10 hectares
of tronical Africa. Sheep and goats are equivalent, in
weight terms, to about 17% of the total domestic
ruminant biomass (DRB) of tropical africa, with
approx . mately 1.1 head of goats and sheep per person

employed in the agricultural sector (Wilson, 1991).

Nigeria is endowed with 13.9 million catlle, 34.5
million goats, 22.1 million sheep, 3.4 million pigs and
104.3 million poultry (RIMS Report,1992). In most parts
of the country, particularly in rural Nigeria, goats

are imsortant sources of meat.

The recent downturn in the economy of most African
countries, including Nigeria has further worsened the
alreads precarious position of protein supply to the

populace, especially in the rural areas. This situation



hbas also necessitated a shift in the meat consumptién
habit of the sophisticated urban populace, due to the
high cost of beef., Urban elites now own backyard goat
Land sheep flocks to supplement fish and beef as >rotein

sources.

One important way to meet this growing demand for
animal protein on a sustainable basis is to develop an
intensive goat production industry, involving oestrus
synchronization, twice vyearly kidding and feedlot
fattening of kids in HNigeria. It 1is, theréfore,
desirable that information on the reproductivé
performance of goats Dbe provided to support this
emerging industry.

One of the factors that could retard the emergence of a
profitable goat production iﬁdustry in Nigeria, is a
prolonged postpartum (pp} anoestrus, which .n the
Havanna Brown (SB) goat has been reported to contribute
to its long kidding interval of approximately 222 days
{Molokwu and Igono, 1978). To achieve a twice yearly
kiﬂding, this interval has to be reduced through
manipulation of the physiological activities occurring
during the pp period. Such physioleogical activities
include resumption of ovarian functions and uterine
mvelution. In order to effectively manipulate these

activities, information on the normal changzs is



desirable. In an earlier study of uterine involution
in primiparous SB goat, Fasanya et al. (1987} reported
that re-copithelialization of the uterine caruncles and
" by implication uterine involution was complete between
day (@) 24 and d28 pp, while resumption of ovarian
activity occur?ed at 48 days pp (Pasanya et al.,
1992b) . Like the Yankasa sheep (Osinowo, 1982; Osinowo
and Ekpe. 1985}, to achieve twice yearly kidding, the
S doe must be 1rebred within 33 days postpartum,
Molokwu 1983) had suggested 23 days pp as the earliest
rebreeding period for the 8B doe. While successiul
cestrus synchronization has been reported in the SB doe
(Ogunbiy: et al.,1980; Alemede and Fasanya, 1996), its
use to facilitate carly rebreeding and twice vyearly

kidding has not been documented.

Therefore, any effort to rebreed the 8SB goat through
oestrus synchronization around the period of cowmpletion
of uterine involution and resumplion of ovarian
activity, will. in effect provide a useful linkage
between the information already available about its
reproduc:ive potentials and the use of oestrus

synchronization to enhance those potentials. Hence,

this stady was designed to achieve the following

objectivzas:



1.To determine the gross and histological changes of

the uterus and ovaries between d24 and 32 pp.

2.To determine the pp interval to resumption of

ovarian activities and conception.

3. To determine the effect of time of oestrus

synchronisation on rebreeding in the SB goat.



CHAPTER 2
LITERATURE REVIEW

2.1 Postpartum Interva} to Oestrus
The endocrine events associated with the occurrence ol the
first postpartum {(pp) oestrus include:{1) increased episodes
of Luteinizing hormone (LH) secretion, (ii) short-lived (2
to 4 days) secretion of progestrone (P,};(iii) pre-oestrus
secretion of oestradiol{l?Beta_ followed by; (Lv) ovulatory

s'urgé“ of TH. The roles of prolactin, cortisol and estrone

are not clear (Humphrey et al., 1983).

The occurrence of oestrus within a few hours {15-27 hrs)l in
grade Rambouillet ewes have been reported (Gardner et
al.,1955; Baker and Wiggins, 1964a; Smith, 1966). It also
appears that ovulation deceg not occur in associatioq with

these immediate pp heat periods and therefore mating during

such a heat will obviously be infertile (Hunter, 1968a).

Baker and Wigging (1964a) also reported that ewes having an
immediate pp heat exhibited a second oestrus earlier (61

days) after lambing ‘when compared to ewes not having an

5



immediate pr heat {73 days). Reports on the Romanov sheep in
Russia and some English breeds have indicated that first pp
lheat occurred at an average of 30-40 days and 44 days,
respectively (Gerasimov, 1957; Gordon; 1558b;). Nel and
Pretorius (1%68) had also. reported interval to first pp
oestrus to average 23.5 days in a flock of grade Karékul
eves. Among a flock of Corriedale ewes, Rublanes et al.
(1996) recorcded interval to first pp oestrus of 59.8+4.2 and

53.3+ 4.8 days, for suckled and weaned'ewes, respectively.

At Shika, Nigeria, Osinowo and Ekpe (1985) reported an
immediate pp heat within 24hrs after lambing in 8 of 16
_Yankasa ewes and first pp oeétrus (after the immediate pp
heae) at an average of 34.3+1.6 days (ranges 8-64 days). In
the West African dwarf (WAD) sheep of southern Nigeria, Orji
and Steinbach {1980a) reported a pp anoestrus duration and
oestrous cycle léﬁgth of 54.90 and 17.27 days, respectively.
. Based on pp progestrone concentrations, Akinpelumi et al.
(1998a) also observed that silent heat occurred at 8.2 days
in Yankasa ewes, while behavioural oestrus occurred at 42.9
days pp. In local goats, intervals to first pp cestrus of

!
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20.1+6.9 and 83.5 da;s have been reported for the SB and WAD
goat, respectively (Otchere and Nimo, 1978; Molokwu, iQBZJ.
Kirpatrick and Akindele (1974) had also reported a pp
anoestrus of 37.5 (range 13-62) days in WAD goats. In the
Bast African and Galla goats, Bradford et al. (1989)
reported intervals to first pp oestrus of 68 and 77 days,

respectively.

In cattle, 0Olds and Seath (19%3) reported a pp oestrus
interval of 32.1+18.6 days in a herd of Holstein cattle
(n=210), with significantly wide variation between .cows.
Similarly, Buch (1955) reported PP interval to first oestrus
to average 233 days in Holstein - Friesians (n=322).
Saiduddin et al.(1968) also reported non-standing heat
during the first 20 days after calving in 64% of 62 dairy
cows. This proportion decreased markedly after the first 20
days postcalving, indicating that the cows tend to exhibit a
low degree of oestrus behaviour' when interval to first
oestrus 1is short. Similar oestrous observations and P4

profiles of 50 dairy cows indicated that 48% of Cche animals



showed at leaslt one silent pp oestrus. and 27% of 110

oestrous cycles were apparently silent (Wiel et al., 1979).

Aﬁong tropical cattle breeds, first pp oestrus is usually
observed at a much later period than in the Ctemperate
breeds. Kohli and Suri (1957) and Dawuda et al.(1988) have
reported first pp oestrus to occur at 222 + 3.9 and
137.6+4.1 days in the ﬁariana (India) and Bunaji (Nigeria)
cows, respectively. In contfast,- Rojas et al.(1969) and
Donkin (1980b) reported first pp oestrus ab 36 days and
49+23.4 days in Phillipine and Zimbabwean (Friesland cows)
cows, respectively. In a similar report, 61 primiparous (Bos
taurus and Bos indicus) cows showed first pp oestrus at
56+32 days (Iglesia et al., 1992).

In ﬁares, immediate pp oestrus ("foal heat") has been
reported to occur from day 5-13pp (Aehnelt and Plas, 1946)
and also from 1-10 days pp (Mahaffey, 1950). Similar
observations were made among 18 local mares and 6 Arab-Barb

mares in Seneqgal, where pp ocestrus intervals of 11.8 and 8.8

days were reported for the two breeds respectively. Baker
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et al. (1953) reported a pp cestrus duration of 2.82 days in
sows, occurring 1-3 days after [arrowing in 58.6% of 29
sows; 2.82 days duration in 8-12 days after farrowing in 75-
90% of the sows. Oestrus accompanied by ovulation has been
reported to occur shortly after parturition in the rat,
Guinea pig and rabbit (Hammond, 1925; Boling et al., 1939;

Blandau and Soderwall, 1941)

2.2 Postpartum Interval to Ovulation and Corpus Luteum
Formation

In domestic animals, the first pp ovulation occurs in most
cases without a corresponding behavioural oestrus. Miller
and Wiggins (1964) reported that silent ovulation occurred
without oestrus within 20—68 days in a E£lock of 5-6 year-éld
lactating Rambouillet ewes. Postpartum intervals to
ovnlatiqn in Ile-de-France ewes have beern reported to occur
at an average of 20-60 days pp, with more than 60% of ‘the
ewes having their first ovulation within 25 days of lambing
(Mauleon and Dauzier, 1965). Contrary to the aforementioned
studies, Rubianes el al.(1996) did not observe the presence

of corpora lutea (CL) (indicative of recent ovulation) among



a flock of Corriedale ewes laparatomised at either dl7 or 30
PE- However, an earlier study by the latter author,
indicated the occurrence of ovulation on dig8 and 25 in 2 of

3 Corriedale ewes (Rubianeg and Ungerfeld, 1993).

Recﬁal.palpations in a herd of 125 cows indicated that the
first ovulation occurred at 28.2 ﬁays with 19.2% and wmore
than 80% of the cows ovulating at 3 weeks and 35 days,
respectively. Of the oﬁulating cdws, more than 30% did not
show overt oestrué, and the interval between first and
second ovulations averaged 23.6 days (Schilling, 1976).
Similarly, of 213 first ovulations in 62 Holstein ccows,

46.

%

% occurred without detected oestrus activity and of the
remaining 114 first ovuiations, 32.5% were accompaﬁied by
standing oestrus (Saiduddin et al., 1968)..Obserya;ions in a
Holstein - Friesian herd at 10-5%0 days pp indicated thal, 62%
of the cows had ovulated by 28 davs pp. and 6R-69% by 39-40

days pp (Tennant, 1967). T “

Morrow et al. (19268) reported an interval ol 3.7 days
between the first and second pp ovulation in high yielding

T



dairy cows, which was significantly shorter than the
interval from the second to the third ovulation. Also the
post-gravid ianlutiﬁg uterus did not: exert é unilateral
influence on the interval Lo fifst pp ovulation and the
length  of the subsequent oestrué cycle, Howevef,a bilateral
carry-over effeét early in the pp period was observed to
shorten the interval from thé_first to second ovulation. in-
a related study, Marion and Gier (1968) .observed that 'when
the postgravid horn wa; o1 the-right, 92% of Lhe ovulal ion
at 11-15 days postcalving occurred from the opposite ovary,
and this tendency persisted to a lesser degree until the
postgravid horn had regressed to near normal. Donkin
(1980a) reported a similar finding 1in the Zimbébwean
Friesland cows, where 62% of postcalving ovulations and more
distinct CL occurred i# the right than in the left ovary.
The sﬁﬁdy alsd repofted aﬁ-iﬁterval to first.pp.ovulation of
41+20.8 days; first pp ovulation with oestrus, 58+23.0 days;
and interval between ovulations, 25 days. In another aspect
of the later study, 64% of the first pp ovulations améng a
herd of 406 occurred without behévioural cestrus, compared

to 48% in subsequent cycles with 42% of the ovulations being



accompanied by the formation of an ill-defined CL. 1In
subsequent cycles the pereentage of postpartum ovulation was

29% (Donkin, 1980c).

2.’3. Postpartum Interval to Uﬁerine Involution

Uterine involution implies the time required for the
recently pregnant uterus to resume the condition in which
fertilisation, nidation and embryonic development  can
proceed (Hunter, 1968b). This factor is Lhought to impose a
:31'.§nif icant limitat.ion to the Ifrequency of pregnancy in
livestock, especially when periparturient diseases
intervene. The uterus is usually considered involuted when
it has returned to its normal non-pregnant position, and
when the two horns are similar in diameter and showing

normal consistency and tonus (Anon, 1968).

Histological examination of the uteri of 3 ewes, 1 each on
d22, 26 and 30 indicated that except for the blood vessles,
the glandular mucosa and cotyledons .had completely involuted
(Uren, 1935). The presence of considerable amount of blood
and cellular debris has been reported in sheep within 4-6
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weeks pp (Robinson, 1957; Heap et al., 1963). Zourgui and
Elze (1976) studied the wmacroscopic measurements of 9
primiparous mutton Merino ewes and estimated that uterine
involution iga complete‘between 20-24 da?s Pp- In general
uterine involution ig sheep is thought' to be completed by
d17-30pp (Call et al., 1976; Rubianes and Ungerfeld, 1993).

For the SBG, Fasanya et al.(1987) had observed that
caruncular re-epithelialization as an indication of uterine
involution begins by d20pp and is completed by d24-28 pp.
The uterine parameters decreased appreciably until d16 pp
and thereafter the decrease was gradual and by d28-32 pp the
means of these parameters were similar to those of the non-
pregnant does slaughtered 3 days postoestrus. Rubianes and
Ungerfeld (1993) made a similar observation among the
Corriedale ewes. They reported that uterine weight and
length of uterine horns decreased (P<0.01) during the first
17 days and then remained constant, and on di7 and d30, no
difference was observed between experimental and control

cyclic ewes in uterine parameters,
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Early Stﬁdies of pp utferine involution Iin cattle involved
rectal palpation of the uterus at intervals ranging from a
few days to approximately 2 weeks (Anon, 1968). Though
" there were variationsJ most earlier data indicate that the
.major portion of uterine involulionary process 1in a cow 1§
completed in the first 3 weeks following parturition, and
the reduction in utering size is minimal following the ﬁth
week pp. Except in cases of endometritis, there 1is no
significant. relationship betweén fertility .and Lhe
involutionary status of the uterus of normal cows {Tennant
and Peddicord, 1968). 'In Herefords, uterine involution is
reported to be completed between 46 to 47 days pp (Buch et
al., 1955; Foote and Hunter;_ 1964; Foote and Saiduddin,
1964). Similar intervals to uterine involution of 45.1 and
47 days have been reported for a herd of Holsteins and
Holstein-Friesians, respectivély'{Buch;19§§; Higaki Qg.al.,

1959).

Changes in the uteri of 57 clinically normal pp dairy cows
were studied by Giler and Marrion (1968}. They reported a

rapid decrease in the dimensions of the postgravid. horn
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during the Eirst few days pp, re-epithelialization of the
caruncular surface by d25pp, 'c':ontinuous shrinking and
reduction in the size- of the postgravid uterus until it
reached a pregravid size by d40-50 pp. In contrast to the
latter, sloughing of caruncular tissue and the initiat:i:on of
carunculax re—epitheliaéation in the Bunaji (Zebu) was
observed as early as rlepp and completion of uterine
involution by d20 to 25pp (Eduvie et al., 1984). Dawuda et
al. (1988) had also reported completion of uterine
involution by 35.5+9.7 days pp in the same breed, while

Denis and Gachon (1974) reported an involutionary interval

of 29 + 1.0 days for the Senegalese Bunaji.

Records of twice weekly palpations in 415 Friesland cows in
Zimbabwe indicated two phases of uterine involulion; he
first being wore rapid and marked than the second; and an
average interval to completion of uterine involution of i
10.1 days. Also uterine involution significantly affected
Lhe number of owllatibﬂ&l: wilkth oestrus ocpgurring in Lhe Lirol

100 days pp (Donkin, 1980a; 1980d). This has been attributed



to the depressing effect of endometritis on uterine

involution and pp fertility (Tennant and Peddicord, 1968).

Conception rates in a herd of Hereford and Angus cows
(n=255) indicated that cows in which first breeding occurred
prior to involution of the uterus were more fertile at the
second Dbreeding, - that is, after completion of the
involutionary process (Perkins and Kidder, 1963). In a
similar finding, Matveev (1970) reported that AI in 108 cows
prior to the completion of uterine involution and after
completion in 45 cows resulted in conception rates of 18.5
and 88.8% and average gervide periods (SP) of 81 and 41
days, respegtively. Histoloéiegffbiopsies of the uterus of
some cows also indicated that dﬁgppfwas a more favourable

time for implantation of the fertilised ovum than at 21, 30

or 45 days pp (Perkucin et al., 1964).

Some studies in buffaloes have reported intervals to
completion of wuterine involution of 29.8+0.73 (Bhalla et
al., 1966) and 32.9+8.2 (Perera et al., 1987)  days,

respectively. Haase et al. (1977) also reported an enhancing
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effect of transportation on uterine involution among ’new_ly
calved Murrah buffaloes. The time. required for uterine
1.nvolﬁtion ave'raged 21.85 and 26.42 days in the transported
(n=59) and non-transported buffalo COWS (n=73),
respectively.

2.3.1 Effect'of gxogenous Horthone Treatment on Uter‘:i.ne

. Involution

The effects of hormone therapy on uterine involution is
quite equivecal in most domestic species. In one s.tudy,"
lactating auvtumn lambing ewes either received no treatment,
or were given. 20 mg P4 on alternate; days between 5 -.and 17
days pp, with or without additional oestradiol and/or
pregnant mare serum gonadotropin (PMSG) treatments {(Foote et
al., 1967). Neither the treatments, the time of involution,
nor the number of gravid horms had any effect on uterine
involution or histology, ‘and the uterine involution appeéred
to be complete by d24 pp. Similarly, Wyk et al.{1972)
reported no significant effect of early weaning and
oestradiol treatmeﬁt on uterine involution in a flock of

primiparocus Merino and Karakul ewes.In cattle, Cameron and
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Fosgate (1964) reported intervals- of 41.0 and 42.7 days,
respectively to completion of uterine involution in
lactating Holstein and Jersey cows, injected with 200 or 150

U.S.P. units of oxytocin for 42 days and in untreated

controls. In a related study, neither ovariectomy r1or
physiologic levels of oestradiol-17Beta (administered
throughout the involutional interval) significantly

influenced uterine involution  of either intact or
ovariectomised cows, but the administration of 30 mg of P4
each day significantly increased phe involution interval in
both intact and cvariectomised cows (Marion et al., 1968).
Similarly, Britt et al. (1972) h§d? observed no significant
dﬁfference in uterine dimensions between control —and
melengesterol acetate (MGA) or MGA plus oestradiol treated
postcalving Holstein cows during the involution process.
Although the diameter of the largest uterine horn decreased
until 7 weeks pp, this was not significant among treatment
groups. However, a temporary plateau in the diameter of the
largest uterine horn in cows treated with MGA during the

week after treatment -was observed. Also no significant

differences in uterine involution was observed in the
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Friesland cows of Zimbabwe, fed 130mg methyl
acetoxyprogestrone (MAP} {for 20 days, from day diSpp) when

compared to untreated controls (Donkin, 198¢e).

In contrast to the later studies, Foote and Hunter {1964}
réborted.a signifiéant_decrease in pp intervals to u;erine
involution, oestrus and ovulation in a herd of pluriparous
Hereford cows treated with P, injections, a single dose of

oestrogen injection, and a combination of these treatments.

In mares, Sexton and Bristbl (1985) had observed that
treatment with 150 mg P, and 10 mg oestradiol-17Beta
{commencing within 18hrs pp} reéuited .in gsignificanlly
grea;er uterine gland proliferation and density, and also
inpreaéed intérval time required for uterine involution in
the early pp period, which wmight enhance fertility. In
contrast, Arrot et al.{(1994) did not observe any difference
in the mean values for measures of uterine involution
between quarterhorsg mares treatéd with 100 g oestradiol -

17Beta (begining at ‘'‘foal heat') and untreated controls.



These conflicting reports indicate that the stimulatory
unequivocal.

L T i

not exactly

1 LRI

effect of ovarian hormones is

2.3.2 Effect of Lacfation and/or Weaning on Uterine
Involution
Riesen et al. (1968) studied the effect of suckling on the
completion of uteriné”iﬁﬁgiﬁiigghyghaqhé;afgfVdairy céws.
The study showed that the rate of uterine invelution was
more rapid in suckled than in non-suckled animals at‘dl.to
10 and d2¢ to 30 pp, respectively. This ' resulted in the
suckled animals being nearly fully involuted by 30 days pp.
while the non-suckled Céws were not involuted at either 30
days pp or during the first oestrus cycle. Similarly,
Lauderdalengg'g;. (1968) observed that suckling indépendent
of pp interval caused a decrease 1in. the mass of the
endometrium, the circular and longitudinal muscle mass of
the myometrium, endometrial gland mass and lymphocute count.
In the same vein, Okano et al. (1981} reported that the
uterus of primiparous nmursing cows had contracEed and

recovered 1its elasgticity by dS54pp, while the weaned cows

showed only few signs of uterine involution. The correlation
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between suckling and enhanced uterine involution has been

attributed to, among other reasons, the contracting effect

of high plasma levels of the prostaglandin F}{ metabolite,

13,14-dihydro-15-keto prostaglandin Fp * (PGFM) during the

early pp period (Eley et al., 1981).
In aﬁparent contrast to the findings of the afore-mentioned
studies, Horvath (1977) observed no differences in the

interval to uterine involution between suckling and non-

‘suckling cows. Eduvie et al,(1984) also reported no

significant effect of suckling ~on uterine involutionary

process of the Bunaji (Zebu) cattle.

2.3;3.. Effect of ﬁafitf; ﬁreedlénd Sire-line on Poéﬁpartum
Uterine Involution |

Anélysié of 61 gervice périods from 4 pairs of identical and

8 pairs of fraternal ﬁereford twins indicated that the

interval to uterine involution was significantly shorter in

the first than in the éeéoﬁd.;éfvicelpefiod.(ﬁéote ol al.,

1960} . Jana and Mishra {1978) made a similar observation

that uterine involution period was significantly less in
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primiparoﬁs {32.61+0.49 days) than in pluriparous COWS
{36.9440.52 days}. Ottenacu et al.{1983) also reported early
involution of the cervix after calving in primiparous than
in multiparous cdws. Jana and Mishra (1958) also reported
involution intervals of 34.89+ and 23.9110.30 days for the
gravid.and non-gravid'hofns, respectively in a herd of Bos
indicus and Bos taurus cows, and their crosses. The number
of days required for the involution of the gravid horn was

highly significant in pluriparous cows within breed groupsi

1

Menge et al. (1962} repérted Lh;t‘ inbred <cows  had
. significantly earlier ﬁterine infoiution périod fhan'outbred
animéls £39.6 vg. 45.0 days). Choudhufy et al.(1974) aisq
obgerved for a herd of Holstein Friesian x Haryana
" primiparous cows that sire influence was significant on the
time required for the completion of uterine involution. In
the Black and White breed (Bos tayrus}, uterine ipvolution
was observed to ﬁe éompieted bn_ﬁhé aferage bf 32.33+8.42
days pp and the uterine diameter on the last day of

involution was 3.7340.64cm, which was significantly smaller
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in high milk producers and primiparous cows (Ambrozic et

al., 1994). " B

Involution or regression of.tﬁe CL of_pfégnancy in cows had
beeﬁ reported to occur in less than 10 days pp and also
between d10—15 (Matveev, 1967}, Wagner and Hansel (1969)
also réported the degéderaﬁionvof‘the CLlof pregnancy by 47
pp in cows. Morrow et al.{1968} rectally palpated 110 high
producing dairy cows and reported that the CL of pfegnancy

regressed rapidly during the early pp period and was usually

not palpable by dl4pp.

2.4.1 "~ Postpartum InterQal-to Breediﬁj.and Concepiion

Rebreeding interval is the period from parturition to the
next successful breeding and coﬂception, and it is also
referred to as thg service period. In order for.ewes to
lamb every 6 months the rebreeding interyal must be 33 days
or less (Osinowo and Ekpe, 1985}. The bést lambiné and
kidding crops achieved in both temperate and tropical breeds
is 3 in 2 vyears. This may be because most temperate breeds
are seasonal breeders, and the wusually low reproduct ive

performance in the tropics due to poor nutrition. and disease
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burden,  Ychalk {(1963) reported 8 ewes lambing in the second
llﬂ-lf of December that were remated the following February
while still lactating, and in July gave birth to.lo ful;-
rerm lambs. A study of 150 Ile-de-France ewes first mated
in April - May produced 177 lambs; r2mating for the second
time between October and November produced 148 lambs, and.:
-resulted in an average of 2.1 lambs pér ewe per yeér when
cqnpared to the normal flock average of 1.5 (Bigotte, 1963},

Ranges of pp interval to conception have also been reported
Lor various other sheep breeds such asz  Karakul x Fur-milch
ewes 1n the former USSR {5-79 days}, Rambouillet ewes in the
UsSA  {8-253 days) and Karakul ewes in Namibia {15-89 days)
(Hunter, 1968a}. -For Romonov ewes rebreeding intervals of
20-50 days have been reported with the shortest interval

cocourring  after  October lambings  (Tchamitchian et al.,

)

LO73Y .,

Osinowo and Ekpe (1985} reported parturition to conception
interval of 42.%+41.5 days in the Yankasa sheep. The pattern
of pp conception was 8.2% (1-4 weeks pp), 80.3% (5-8 weeks

ppY, and 11.5% (9-12 weeks pp). Akinpelumi et al.{(1998a)

also reported rebreeding interval of 42.5 days in the
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Yanﬁasa af the same locatign, Shika, Nigeria. A few of the
ewes though, conceived at about 33 days pp, and hence the
study concluded that twice-yearly lambing is possible in the
ankasa. Sahni and Roy (1972) had reported an avérage
rebreeding interval of 31 days pp ;n the Bilkaneri ewes of
India, and a similar pp conception pattern as in the Yankasa
(8.7% occurring within 22-50 days pp; 43.6% within 51-150
days pp; 27.1% within 151-250 days pp; and 21.70% within
250-300 days ppf. Restall et al.(1977) observed a similar
pattern of low fertility rate in a flock of ﬁerinolewes (<
70%) - ugtil 30 days pp, which improved iﬂ later matings to

approximately 30%.

The anaiysis of a 4 yeair reproductive record of 44 WAD goats
showed ghat 65% of them.kidded twice.a'year, 12!5% onée per
year and 1215%,-£hree times in 2 vyears (Oppong and febuah,
1981). For the Malaya goat and the Indian Barbary goat,
kidding to conception inkervals of 30-40 and 54.25+42.56
days, respectively have been reported (Paramsoothy, 1957;

Prasad and Pandey, 1982)-

In cattle, like in most domestic species, fertility improves

with increasing pp interval. Reproductive records of a hord
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of 7071 cows at the Ifirst, second and third 20-day pp
intérvals showed conception ratéé of 20.8%, 37.7% and 51.0%,
respectively (Shannon et al., 1952). The study goncluded
that a minimum intervél of 50 days pdst-calving to first
insemination was required for satisfactory fertility. - A
related (finding was made amongst 1233 calviﬁgs of 515
Holstein»Friesians,. Jerseys and Guernseys, where calving
rate of 65.0% was obtained after service at 71-85 days PP,
irrespective of the breed {(Bower and Merilan, 1958) .
Analysis of reproductive data on 255 service periods of
purebred Hereford and Angus cows iﬁdicated that conception
to first service pp was significantly h@gher ﬁor cows bred
79 days pp or later than for cows bred at a shorter pp

t

interval (Perkiné, 1963} . In a similar report, Saiduddin <18
al.(1968) obsérved that Holstein cows bred aE,the first op
'oestrué had a fertility rate éf 46.5%, while thosgce brcq al
the first oestrus after 74 days had a fertility rate of
69.0% (P < 0.005). wWhitmore et al.(1974) also reported
lower fertility in cows bred at the firsﬁ pp oestrus, when

compared to those bred at first ocestrus following the 74th

day pp.
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‘Richards {1946) reported service periods of 83 and 161 days
for the White Fulani and Shuwa Zebu cattle breeds,
respectively. Sada (1968) repocrted larger sgrvice pericd
intervals of 184.2, 168.1 and 100.1 days for the N'dama,
West African Shorthorn .and Sokoto Gudali cattle,
respectively.

~Data on 1,648 oestrous cycles of 202 mares in Portugal
revealed that of the females mated during 'foaling' oestrus
(that 1s, within 8 days of foaling), 30.7% conceived versus
44 .1% of those mated more than 24‘days pp and 32.5% in.those
that had not foaied the previocus year (Cannes-Simoes aud

Nﬁnes-Duarte, 1963). A related study of 336 ocestrus cycles
in 182 Thorough bred mares showed that 60% of ULle wmarces
exhibited ocestrus within 14 days of foaling and of these,
46% conceived at this ovestrus, and of the 72 mares which did

not exhibkit foaling heat, 57 came into oestrus 20-30 days

after parturition;'aﬁd 15 developed ancestrus (Du plessis,

1564) .,

2.4.2 Oestrus Synchronisation in Goats

+

In temperate sheep and goats, the most commonly used melLhods

for the control and manipulation of the breeding season for
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many years is the sponge (progestogen - impregnated
pessary). In recent years, the s?onge technique has become
more refined and better understood and utilised (Dawvid,
1985). In the goat milk industry of the United Kiﬁgdom,
pfogestogen sponges have been used to achieve: (1) batch
kiddings to ensure even milk supplies; (2) early and late
season breeding to extend the milking period; and (3) out-
of -season breeding to attempt to maintain milk supplies

(David, 1985).

In a study of 55 mature Angora goats that were synchronized
at the end of the ancestrus season, concepltion ratbey ol up

to 73% were reported in the does treated with melengesterol

acetate (MAP) sponges plus 500 I.0U. 'pregnauh Male - e
gonadotropin (PMSG) on sponge_withdrawal, and ‘also in those
treated as in the later in addition to being givcn 250 1.1,
human chorionic gonadotropin (HCG). Kidding rates of 46%
were recorded for both groups; while the untreated controlu
recorded a conception rate of 18%. Laparotomies on 8 of
the does from each group showed-é_high incidence of silent
ovulations (Pretorius and Van Der Westhuysen, 1971) .

Fuenmayor et al.(1973) also reported the use of wvaginal

sponges impregnated with 40 mg florogestone acetate (FGA) in
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25 Nubian x‘ C.r_‘iollo goats. About 65% of these éoats
éxhibitéd oestrus within 48 hours' (hr} of sﬁonge withdrawal,
and within.72 hr ail the goats were in oestrus. The 60-day
non-return rate was 95.6% and 81.8% of the does kidded,
averaging 1.78 kids per‘goat,',Similarly, Serna et al. (1978)
recordg@ an impressive oestfus responsé raté of 73% in goats
that were synchronized with wvagihal pessaries impreénated

with 20mg FGA followed by an injection of 15mg prostaglandin
F e Bréeding atter the prostaglandin F,. treatment resulted in
a.high pregnancy rate. Bosu et al. (13978} also ;eported a
fertility rate of 77% in d prostaglandin F,. - induced
oestrus; and concluded that prostaglandin F, is luteolylic

when administered to fewmale goats at about 4 days before or

after oestrus.

In a related study with SB goats sYnchronized with a double

injection regimen (10 days apart).of 7.5 mg prostaglandin F,.
Ogunbiyi et al {1980) 'reported oestrus response rates of 64
and 84%; respecfively, at the first a;d'second treatments.
Breeding at oestrus induced by the Secondlinjéqtion resulted

"in 90% conception. The study‘concluded that two injections

of prostaglandin F,. 10 days apart is superior to a single
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injection for oestrus synchronisation in the goat. In a
related stﬁdy, Alemede and PFasganya {1996) reported oestrus
rates of 70 and 75%, réspectively in 2 groups of.SB geoats
inj.e.c.t-éc.lﬁ.with' ..‘7..5 mg and 10"m'g prostaglandin F,. The period‘

of response ranged from 48-144 hr with majority of the does

exhibiting oestrus within 72 hr after treatment. The study

concluded that 10 mg prostaglandin-F,, is more. effective than

7.5 mg in synchronising oestrus in SB goats.

The effectiveness of natural mating or artificial
insémination following ocestrus synchronization in goats with
progestagen- impregnated intravaginal sponges (6 0my
Repromap'™) and PMSG injection at spohge withdrawal was
studied Dby Bongso- et al. (1982} . Breeding abt  Lhs
synchronised oestrus using intact bucks'or AI with frozen-
thawed semen r;sulﬁéd. in concep;ion rates of 71 agd B,
respectively. In a similaf Istddy with lSaanen goats,
Karatzaé (1982) rebofted éoncéption-rates of 27.7 and 30%,
resbectively, 'ét the first synchronized oestrus for -does

mated naturally and by artificial insemination. ‘Thesge

reports suggest that artificial insemination [ollowing
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induced oestrus in goats is effective and viable and could

- be more advantageousg than natural mating.

Superovulation, with gonadotropins following pretreatment
with progestagen has rgportedly' been successful in goéts.
Superovulation in Nubian doelings with 6. gy norgéstomet ear
implants and follicle stimulating hormone (FSH) resulted in
100% oestrus response rate with surgical collection of 15.1
viable embryos per doeling {Senn and Richardson, 19%92). In a
similar report, Krisher et al. (1994) observed a high number
of ovulations when Nubian and'Nubian-crOSS dairy goats were
sfnchronized with Syncro-Mate-B and superovulated with FSi,

augmentéd with gonadotropin releasing hormone (GnRH) and

(or) prostaglandin F,.

An ealier attempt at superovulation in Feral goats wilh iunn
I.U. PMSG in conjunction with GnRH, resulted in an bvulation
rate of 91% (Cameron et al., 1988). Amstrong et al. (1982}
recorded a mean ovulation rate of 2-3 follicles per doe
whetﬁer PMSG was administered at the same time or 2 days
before removal of ~the progestagen pessary. However,

increasing the dose of PMSG has been reported to increase
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the ovulation rate in non-lactating goats and to advance the
time of ovulation { after progeétagen removal ) in lactating
and_non—lactating does (Ritar et gi., 1984} . In the Nigerian
WAD éoat, ovulation fate has been réported to average.1.57
ova per doe follwing prostaglandin F, induced cestrus (Akusu

et al., 1986). Feed restriction in goats synchronized with

prostaglandin F,, tended to delay the onset of cestrus, lower

the ovulation rate and incidence of multiple ovulations and

pregnancy rate (Mani et al., 1992). It is clear £from the
aforementioned vreports therefore, that wusing the right
hormone dose and feeding “level, impressive oestrus,

ovulation and concepticon rates can be achieved in

synchronized goats. This is particularly true under good

management systemn.
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CHAPTER 3 = . .. S
. MATERIALS AND METHODS

3.1 Experimental Animals

3.1.1 Group 1

Eight multiparous Savanna Brown (SB} goats purchased from
local markets arocund Zarig were used for this phase of £he
study. .%ﬁéir ééés. rénged 'ffom 2.5-3.5 vyears and they
weighed between 15—25kgiThe animals were kept for a 6-week
observation period during which they were fed ad 1libitum
with hay and maize offal. Strategic Hprophylactic
antihelmintic treatment was adminisfered to ﬁhe animals at
the begining and the.end of the rainy season. During this

pericd, no buck was allowed to run with the does.

Aftef the 6-week observation peribd, an aproned buck kas
used to check for oestrus twice daily,- at 9:00a.m. and
5:00p.m. Animals that exhibited oestrus were isolated and
bred by a fertile buék. The animéls that showed oestrus
were allowed to run Jith the bucks until they were out 6f

heat. The animals were allowed to‘graze freely throughout

+
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the period of oestrus detection, breeding and during the

postpartum pericd until slaughter (Fasanya et al., 1987).

3.1.2 Group 2

A total of 40 multiparous Savanna Brown (SB) goats weighing
15-25 kg and.aged 2.5-3.5 years were used for this phase of
the study. The animals were provided by the Small Ruminant
Research Programme of the National Animal Production
Research Institute (NA?Rf},Ahmadu Bello University, Shika;
Zarié. The exper;ment was carried out.between the months. of
May and S.epter.nber,- at shika,'z.alria (latitude:11" 12'N,
longitﬁde:’z'o 33'8. and altitude:610m). The animals were
grazed for 6 to 8 hours daily on improved pasture
(Digitaria -, Chloris, and Bracharia species) with a daily
supplementary concentrate ration oflabout 15% crude protein
fed  at the rate of. 300g/head/day. Strategic prophylactic
antihelmintic treatment waé administéred to the animals at
the begining and the end of the rainy. season. The breeding
progtramme for these animals involved a 2-week flushing and
teasing activity. Animals that exhibited oestrus during
this period were isolatéd and bred to fertile bucks.
Immediatéiyh following parturiton, the does were randomly

i
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alloted to the experimental subgroups described in sections

3.5.1 and 3.6.1.

3.2 Gross and Histological Changes in the Uterus and

. Ovaries Between Day 24 and 32 Postpartum

L]

R Rl P

Following parturition, the 8 does described in section 3.1.1
were used to determine gross énd histological changes in
the genitalia between days 24 and 32 pp. Two does each were
randomly alleocted to four slaughter groups at d24, d26, dzs8
and d30 to 22 pp {1 animal gacﬁl on d30 and d32pp}. At
slaughter their reproductive organs were dissected out and
immediately subjected to. gross observation, morphometric
measurements and representative portions were fixed in 10%

buffered formaline for histeclogical examination.

3.3 Gross Observations

Immediately following slaughter and‘exteriorization ol the
genital tract, symmeﬁry, tonicity and turgidity or oedema
of the uterine horns were appraiséd and recorded. After
dissecting the genital tract free of ligament and fat,.each
uterine horn was incised close to the external bifurcation,

and the colour and shape of the caruncles were observed.
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The presence of .uterine fluid was also_ appraisea and
"recorded. The cervix was incisedlopen and the presence of
locia and/or mucus were appraised and recorded. These
observations were recorded as either absent (-), low (+},

moderate (++), or high {(+++).

3.3.1 Gross Measurements

The technigue used was largeiy adopted from Eduvie et al.
(1984} . Each genitalia éonsisting of the uterine horns and
thel uterine body wére .weighed after the Cerfix had been
resected.The length of each uterine horn from the external
bifurcation {(i.e., the site where both horns were
externally joined by _the intercornual ligament) to the
uterotubal junction was weasured, using a measuring tape.
The . length of each uterine horn from the internal
bifurcation to the uterotubal junction was alszo measured.
The diameter of each horn at the external bifurcation was
measured and ecach horn then weighed after severing at the
internal bifurcation. Subsequently, an iécision was made on
each horn as close to the external b-ifurcation"as possible
and the ‘thickness of the wall was measured from the.serosa
to the endometrium. The diameter of the caruncle close Ito,

the external bifurcation was also measured. The distance
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between two caruncles near the external bifurcation and in

‘the uterine body was measured as the intercaruncular

distance.

3.3.2 | Ovaries and ovarian structures

The technique was adopted largely from.Eduvie et al.{(1985}.
The length, breadth and height of the ovaries were measured
after dissecting them free of ail ligameﬁts, usging a
measuring tape. The ‘diétange between the anterior and
postefior surfaces of the.ovary was measured as the length
of the ovary. The distance between the medial and lateral
poles of the ovary and that between the attached and free
borders of the ovary were measured as breadth and height of
the ovary, respectively. The intaét ovaries with or without

ovarian structures were weighed to the nearest gram,

Follicles .on each ovafy were couﬁted and the diameter of
the largest fcllicle,  taken along the longest axis, Gas
measured. The follicular fluid from the largest follicle
and the fluid from ali follicles were aspirated with a
hypodermic syringe and thé volume was recorded. The weight

of the follicular fluid from all follicles in each ovary

37



was determined by subtracting the ovarian weight without
the follicular fluid from the weight of the intact ovary.
The number of corpora. lutea, corpora haemorrhagicum and

corpora albicans of the ovaries were counted.

3.3.3 Histological Samples

3.4.1 Genital tract

Uterine samples for histology were 'taken f{rom the dorsal
surface of the uterus close to the external bifurcation.
Portions of the caruncle‘plus uterine wall, ‘intercaruncular
wall and caruncle only were obtained from each
horn.Sections of the internal os, external os and mid-
cervix were ccllected from the cervix. Sections of the
uterine body were taken at a point mid-way between the
internal bifurcation of the uterué and the internal os of
the cervix. All samples including the oviductlwere fixed in
buffered 10% formélin. The tissues were then trimmed and
subjected to routine histological processing of dehydration
and embedding, (paraffin' waxing) . Repregentative‘ portioné
were sectioned at-3 microns and stained with haematox&lin
and eosin {Lee, 1968). : Serial sections were e#amined with

light microscope and representative parts photographed.
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3.4.2 Ovaries éﬁd Ovarian Strugtures

The ovaries were fixed for a minimum of 24 hours
in Bouin’s solution and processed routinely as
described in. section 3.4.1. Representative portions
were then sectioned at‘6 micfons before staining with
haematoxylin and-'eoSin‘ (Lee, 1968). Serial sectiéns
were examined with light microscope and representative

parts were photogfaphed.

3.4.3 Postpartum Interval to Resumption ofIOvarian
Activities and Conception
3.5.1 Postpartum Oestrus and Conception
Five of the 40 'goats described in section 3.1.2
'-were uséd to  determine poétpartum oestrus land
conception. Oestrus detection using aﬁ aproned mature
buck began from dl pp and lasted.until d60 pp. Animals
‘that showed heat byl standing to be mounted were
isolated and alloweé to be mated by a feftile “buck
_éoﬁtiﬁuously until the ehalof-héat. The pp, period (in
days) to: first oveft oestrﬁs and lbreeding' was
.recoraed. Animals that exhibiﬁed a second pp oestrus

were rebred. Animals were assumed Lo have conceived

. after a  60-day non-return period. . . -
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3.5.2 Postpartum Progestefqne Profile

Postpartum serum progestrone (P,} levels were measured using
20 of 40 ééats described in géction'B.l.Zabove. All the 20
does were bled via jugular venipuﬁctﬂre begining from dl pp
and thereafter at 4 days interval until dé0pp. At each
bleeding, 10 ml of blood was collected. Blood samples
collected were immediately refrigerated and later

centrifuged at 3000 rpm. The serum was then harvested and

stored at -20 °C until assayed for progestrone.

3.5.3 Radioimmunoaséay (RI1IA) for Progesterone

A ‘Coat-A-Count Progesterone (B,) Kit (Diagnostic
Corporation, Los Angeles, U.S.A.) ~ Supplied by FAO/IAEA.
Viennaf Austria, wasl.used to meésure éerum Eq. The
procedure involved the addition of 100 miérolitre of sanple
-or standard to antibody coated tubes. Then 1 ml'(1000 PL}

('**I-Progesterone - solution) was

of . the tracer solution
added to the same tubes. The tubes were then incubated fo?
4 hours at room Ctemperature. Thereafter, the tubes were
"decanted "and the bound. radioactivity counted for éo

seconds, using a damma counter. The sensitivity of the

assay, defined as_'twice the standard deviation from the
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zero standard, was 0.14 ng/ml.The intra- and interasSay
coefficients of variation were 6.7% and 7.1%, fespectively.
Progesterone concentration egqual to or g;eater than 0.1
ng/ml was used as evidencde of luteal activity (Fasanya et

al., 1992a).

3.6.1 Effect of - Time of Oestrus Synchronization on
Rebreeding

Following partur;tion, 15 out of the 40 goats described in
'jééction 3.1.2were randomly alloted to 3 groups df 5 animal;
each for synchronization on days 21,.28, and 35 postpartum.
Oestrus synchronization was carried out using the agent
SYNCROMATE-B (SMB) (ceva)™ . The SMB cattle dose consisted
of a 2 cm length plastic ear implant containing norgestomet
(a synthetic prégestin}, and é ‘2 ml injectable sclution of
norgestomet and oestradiol valerate in sesame oil with 1.0%
benzyle alcohol as preserv%tive. Eaﬁh implant contained 6.0
meg norgesLbﬁet aﬁd each 2 ml of the injectable solution
contained 3.0 mg norgestomet ‘and 5.0 wmg oestradiol
valerate. For the purpose of this study, half the cattle
dose ‘was uged for the-goats{ i.e., the 2 cm ear implant Qaé
cut in half {1 cm in length) c&ntaihing approximateiy 3.0

mg norgestomet and 1.0 ml of the injectable solution
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containing approximately 1.5 mg norgestomet and 2.5 mg

oestradiol valerate.

-3.6.2 implanting Proéedure

Using a special implanting plunger and needlie, the plastic
ear implant was plgced subcutaneosly on the_outer sufface
of the ear, about midway between ghe tip and the base of
the ear. Prior to implanting, the site was disinfected
with 70% alcohol. Implant was left in place for 9 dayé {day
of implant as day 0)}. On the sth day of synchronization,
the implant site was pficked open with a disinfected
scalpel blade and the implant sgueezed out through the
poiné of entry. The site was then disinfected again with

70% alcchol.

3. 6.3 " Oestrus Detectioﬁ and Breeding after Synchronization

After removing the implant on d9 poét-synchronization, an
aproned buck was used Ifor heat detection immediafely
afterwards. Animals were observed for oestrus (when they
stood to be mounted) twiée_ daily { 9:00a.m. and
5:00p.m.) .This exercise was carried fo; 72, hours. Animals

detected on heat were 'separated fromr the flock and
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presented to a fertile buck for breeding until the end of
heat. Aniwmals that did- not show heat in 72 hours after
implant removal were checked again 17-25 days later and
bred if they exhibited heat. 2Animals that..fespgnded té
synchronization and were bred, were again checked 17 - 25
days‘ later and thqge . exhibiting a second post-

synchronization oestrus were rebred.

3.7.1 Data Analysis

All morphomgtric data of the genitglia were subjectgd Lo
ANOVA and correlation aﬁalysié. Duncan’s wmultiple range
test was used to compare differences in the observed means
between groups (Steel and Torrie, 1960) . The percentage of
animals that exhibited, oestrus and conception were
calcplated and Chi-square was used to determine the
differences. The Stuéent's t-test was used to determine
differences in rebreeding intervals between synchronization

groups {Snedecor and Cpchraﬁ, 1967). The data were
expressed as mean and standard error of the mean (fspm) .

Values of P < 0.05 were considered significant.
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CHAPTER 4

'RESULTS
4.1 Gross and Histological Changes in the Uterus and

Ovaries Between Day 24 and 32 Postpartum.

4.2 Genital Tract.
4.3 Gross observations
The- uterine horns wére observed to be closely uniform in
size and shape, i.e., there was symmetry of horns between
d24 and 32 pp (Table 4.1; Plate 4.1A-D). Tonicity, oedema
and cgpious uterine fluid were observed more between d28
and 32 pp than at d24 to d26pp. The caruncles were convex-
shaped with 3 out of the 8 animals (38%) showing a few
blood-tinged caruncles mainly between d24 and 26 pp. By d28
and 32 pp, the caruncles had resumed a normal light brown
colour. In the cervix, small amounts of glood—tinged mucus
was observed in 2 out of the 8 animalsland mainly between
d24 and 26 pp. Between d28 and 32 pp, cervical mucus was

clear and glassy (Table 4.1).

4.3.1 Gross measurements

There was no significant difference in the overall mean

(iSEM) weight, length, diameter, circumference, and
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thickness of the uterine horns between d24 and 32 pp (P 7

0.05). That 1is, symmetry 5f uterine horns morphometry was
recorded between d24 and 32 pp- .However, there were
significant increases in some of these uterine parameters
when comparison was madé between the different slaudghter

dates.

The mean weight of the entire uterus decreased between d24

+ t

and 28 pp {30.20 9.93g versus 27.35 3.69g; P 7 0.05).

(Table 4.2). Thereafter the weight of the uterus increased

to 36.75 +

7.73g at d30-32 pp. The mean weight of the
cervix was slightly higher at dé4 and d30 to 32 pp than at
d26 and 28 pp. While the mean weight wf the oviducts
remained esseutia;ly IEhe' same, that of  the uterine body
showed a slight decrease duriné the étudy perio§. There was
a slight increase in the mean ieﬁgths of the uterine horns
and ofiducts from‘d24.to 2 ﬁp with the'left oviduct being
significantly longer (P < 0.05) at d30 to 32 pp than in
the other days. (Table 4.3). The mean .lengths of the
uterine horns and cerv;x remainéd relatively. thé Batie

during the study period. The mean diameter of the utenrine

horns was slighly wider at d24 and d30 to 32 pp than at d26
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and 28 pp (Table 4.4). Also the mean circumference and
thickness of the utérine horns did not change appreciably
during the study period (Table 4.5 and 4.6) However, the

mean intercaruncular distance for both uterine horns at d30

to 32 pp was significantly longer (P < 0.05) than at d24 pp

{(Table 4.7).

4.3.2 Ovaries and ovarian structures

The méén (SEM) weight of the right ovary at d28 pp was
'sign:-ificantly greater (P. < 0.05) .'than at. d24 and 26 pp.
{Table 4.8). A similar though ir}signi'cant increase in
- weight was observed for the left ovary between'd24 and 32
pp. Thgré was no significant difference in the mean length,
breadth and height of the ovaries betweéﬁ the groups (Tébie .
4.9). The number of tertiarf and secondary follicles
}ZO.BGém iﬁ.diameterj in the right.ofary ét.d30 to 32mép
were significantly more (P < 0.05) than at d26 pp (Table
4.9.1). Similarly, the diameter of the largestlfollicle in
the right ovafy at d28 pp was significantlf greater (P <
0.05} than at d26 pb. fhe;e were more primary £ollicles

{<0.30cm diameter} in both ovaries at d24 and 26 pp than at

d30 to 32 pp. The weight of fluid in all follicles of both

46 -



ovaries at d28pp was significantly more (P<0.05) at d28 pp

than in the other study groups(Table 4.9.2)

At d26, pp, 1 and 2 corpora lutea respectively were recorded
in the left and right ovaries of each animal in the group
(Table 4.9.3). One corpus albicans each was recorded in 1
doe at d28 and d30 to 32 pp. In the rest of the animals
studied, corpora lutea, corpora.haemorrhagicum and corpora

albicans were not identifiable on their ovaries.

4.3.3 Histological Observations

4.4.1 éenital tract

Re-epithelialization of the uterine caruncle was complete
at d24pp (Plate 4.2A). Between d24 and 32 pp, complete
regeneration nf the caruncular, intercaruncular, and
maternal crypts epithelium had occured (Plate 4.2 A-D).
Similarly the characteristic tall columnar epithelium of
the cervix was observed to be near intact between d24 and
32 pp (Plate 4.3 A-D). Greater numbers of maternal crypts
were also observed at d30 to 32 pp than in the other study

groups (Plate 4.2 D).
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4.4.2 Ovaries and Ovarian Structures

The histological features of the ovaries between d24 and 32
pp indicated the presence of growing and tertiary follicles
in all the interval days studied (Plate 4.3.1 A. and B).

Large numbers of primary follicles were also observed.

4.4.3 Postpartum Interval to Resumption of Ovarian
Activities and Conception.

4.5.1 Postpartum Oestrus and Conception

Only 2 (40%) of the 5 animals used for this study exhibited
first pp ocestrus at a mean (SEM) interval of 19.50 + 2.50
days.' A second pp oestrus was eghibited by both does
approximately 21 days Jater (Table 4.10.1). None of the
remaining 3 animals showed heat during éhe 60-day period
of the study. Of the 2 animals  that exhibited oestrus,
" none c¢onceived at thg first pp oestrus, while both
concéived to the.secogd PP cestrus ﬁith a meanlrebreeding

interval of 40.50 + 1.50 days and conception rate of 100%.

4.5.2 - Postpartum progesterone profile

The progestrone (P,) levels of the SB goat were observed to
rise gradually from dil pp (0.23 t 5.44 ng/ml} to a moderate

increase at dS pp (0.24 * 0.06 né/ml) (Fig4.2} . Thereafter,
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a decrease in the P, level was recorded between d5 and 9pp
(0.19 ¥ 0.09 ng/ml).A gradual rise in the P, level was again
observed from d% pp to another slight increase at around

d17 pp (0.21 0.06 ng/ml). Subsequently, an immediate and

drastic decrease in the P, level was again reforded up to
d25 pp (0.07 ¥ 0.02 ng/ml). This was followed by another

increase in the P, level at d29 pp (0.12 T 0.12 ng/ml). From

.d41 to dé0 pp the P, levels fluctuated at basal 1levels |

i.e., lower than the minimum sentivity value (0.14 ng/ml)
"

for this assay as indicated in section 3.5.3). The mean P,

concentrations were not statistically different between the

sampling days within dl.to d37 pp (P ~ 0.05).

4.5.3. Effect of Time of Oestrus Synchronization on
Rebreeding ) ‘

4.6.1 Rebreeding Interfal.

Fourteen of the 15 animals that were synchronized at d21,
28 and 35 pp, exhibited oestrus within 24.0-33.6 hours
af‘tef synchronization (Table 4.10.2). The 22-day interval
between the fifst and sec&nd post-synchronization oesltrug
in the d35 pp group was abput 5 days longer Lthan wan

recorded for d21 and d28 pp groups (17.33days). The

i
.
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parturition to conception interval (rebreeding interval)
wag about 47 days in the d28 pp group and 48 and 53 days,
respectively for the d21 and 35 pp groups. This means that
the 47 days rebreeding interva; for d28 pp synchronization
group was 1 day and 5 days shorter than the intervals
recorded for d21 and d35 pp groups, respectively. The 48-
day rebreeding interval recorded in the d21 group was
significantly different (P < 0.05) when compared to the
other groups. This may be due to the fact that one animal
in the d21 pp group died during the course of the study.
This affected the sample size for the group (from n=5 to

n=4), and possibly the statistical analysis too.

4.6.2 Oestrus Response Rate

Following the 9-day synchronization period with SMB,
cestrus regponse rates at 1-2 days (24-23.6 hours) post-
synchronization was 100% in both d28 and 35 pp groups. Thiws
was 20% higher than in Ehe d21 pp group. (Table 4.10.3)
While one animal in the d21 pp group did not respond Lo
synchronization, all the animalé in d28 and 35 pp dgroups
exhibited oestrus within 1-2 days (24-33.6 hours) and/or

17-25 days post-synchronization. The difference in oestrus
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- response rates between the groups was not statistically

significant (P ~ 0.05).

4.6.3 Conception rate

There was no conception at breeding to first posk-
synchronization oestrus "in the d21 pp group, while
conception rates for d28 and d35 pp groups were 40% (2/5)
and 60% (3/5), respectively (Table 4.10.3). At the second
post-synchronization oestrus, conception rate was 100% for
both d21 and 35 pp groups, while it was 66.7% (2/3) for d28
PP group. One animal in the d28 pp group did not conceive
to either the first or second post-synchronization oestrus.
The overall conception rates for the first and second post-
synchronization oestrus were 75% (3/4), 80% (4/5), and 100%
(5/5) for d21, d28, and d35 pp groups, respectively.
Increase in conceptiog rates with increasing pp interval to
the commencement of synchronization was apparent in the
study (i.e., d21 pp:75%;d28ppi80%; and d35pp; 100%) (Table

4.10.3). The difference in conception rates between groups

was not statistically significant (P = 0.05).



Table 4.1: Gross Observations of the Tubular Genitalia of Savanna Brown Goats
Between d24 and d32 Postpartum

Days Postpartum

Genital Portion/ _ 24 26 . 28 d0=-3y
Observations

Uterine Horns:

Symmetry 444 +44 A+ 4 bt
Oedema R s Lt i
Tonicity 4+ + 4+ bk
Uterine fluid +4 41 [ b
Caruncle: .

Shape Convex Convex Convex Convox
Blood-tinged surface + 1 - -
Cervix:

Blood-tinged mucus + + - -

+ = LDW B T )

++ = Moderate

+ht = High

- = Absent-
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Mean (SEM) length of the genitalia of Savanna Brown goats between d24 and d32 Postpartum
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dimersions of follicular activity of Savanna Brown GCoats Between d24 and d32
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Mean (SEM) interval to ocestrus and rebreeding following postpartum oestrus
synchronisation in Savanna Brown Goats
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Cestris respense and conception rates following postpartum syrichronisaticn in Savanna
Ercown CGoats
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PLATE 4.1: "

Photographs of gross appearance of uterus of the Savanna Brown Goat
slaughtered between d24 and d32 postpartum (A-D).

A: Uterus at d24 postpartum. Note the symmetry of the uterine horns (arrow).

B: Uterus at d26 postpartum. Note the reduced size of the convex - shaped caruncles (arrow).
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Uterus at d28 postpartum. Note the smooth caruncular surfaces and the gross
distortion in the shape of the ovaries due to the presence of large preovulatory
follicles (arrow).

Uterus at d32 postpartum. Note the bulging of both uterine horns due to the
high tone and oedema of the uterus at that stage (arrow).
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PLATE 4.2:

Histological features of the uterus of Savanna Brown goats slaughtered between d24
and 32 postpartum(A-D).

A: Photomicrograph of a cross section of a caruncle at d24 postpartum showing
cpithelial regeneration from glandular epithelium (arrow) (x150).

B: Photomicrograph of a cross section of intercaruncular epithelium at d26 postpartum
showing re- epithelialization of the caruncular and intercaruncular mucosa (arrow) (x150).
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C: Photomicrograph of a cross section of a caruncle at d28 postpartum showing
caruncular, intercaruncular and glandular epithelial regeneration (arrow) (x150).

D: Photomicrograph of a cross section of caruncles at d32 postpartum showing
cpithclial regeneration from the edge of the caruncles and maternal crypts within
(e lamina propria {arrow) (x150).

!
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PLATE 4.3;
Historical features of cervix of the Savanna Brown goat slhughtéred between d24 and d32

postpart um showing near intact characteristic tall columnar epithelium (arrow) (A-D).

B: Photomicrograph of a cross section of the cervix at d26 postpartum (x150).
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Photomicrographs of cross sections of ovaries of the Savanna Brown Goat
slaughtered between d24 and d32 postpartum (A and B).

n& 1 g )
!. .. BNy &5
3 : 2l
Al fi‘...' TN L

A: Photomicrograph of a tertiary (graafian) follicle at d24 postpartum (x150).

B: Photomicrograph of a growing (secondary) follicle at d28 postpartum (x150).
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CHAPTER 5
DISCUSS5ION

5.1 Grosgs sand Histological Changes in the Uterus and
Ovaries Between Day 24 and 32 Postpartum.

5.2 Genital tract

The symmetry of the uterine horn length , the convexity ol
the caruncles and the scarcity of 1locia 1in the uterus
between d24 and 32 'ép indicate that gross uterine
involution in the 8B goat is complete by day 24 pp. This
finding agrees with that of Fasanya et al (1987), who
reported that most locia discharge in SB gcoats occurred
within 48 hours, and by dié to 24 pp, the caruncles
appeared as sﬁooth round . elevations on the surface of the
endometrium. The 1increase in uterine weight at d30 to 32
pp agrees with an earlier report in non-suckled Zebu cattle
{(Eduvie et al., 1984), but c¢ontrasts 'with an earlier
observatipn that indié%ted-a continuous decrease in weight
. during the same period (ﬁasaﬁya et al., 1987). The increase
in uterine welght at d30 to 32 pp may be due to  the

stimulatory effect of high levels of ovarian hormones,

especially oestrogens on the size and secretory activity of



uterine glands (Eduvie et al., 1984). The relatively large
numbers of growing and tertiary follicles observed between
d28 and 32 pp of this study is indicative of enhanced
follicular activity, .and hence .increased levels (o ¥
circulating ocestrogens during that period. Similar increase
in uterine weight has Been reported in th?s breed at dié pb
(Fasanya et g;:, 1987) .The stimulatory effect of
progestrone (P} and.oestrogen on the uterus haé'also been
reportedlin pp mares and sheep (Sexton and Bristol, 1985%;
Rubianes et al., 1996). Significant follicular activity has
also. been repoéted in the early pp periocd cof the cow
(Eduvie et al., 1985; 'Peters and Lamuing, 1986). The
increase in intercaruncular distance.in both horﬁs.at dze
and d30-32 pp and the slight increase in the length,

diameter and circumference of the horns between d24-32pp

could alsc be attributed to this cestrogenic effect.

The period .of re-epithelialization of the caruncular,
intercaruncular and maternal crypt wmucosa observed in this
study ag?éés with the earlier vreport by rasanya ¢t al.
(198?), who  observed that uterine  endowetrial re-
epithelialization and uterine involution were comploete: by

*

d24-28pp. This implies that pregnancy, implantation and
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placental formation may be viable from d24 to 32 pp in the
SB goat. This ?iabilitf ig mainly dependent bn the return
of the pp uterus to i?s pregravid staﬁus, grossly and
histologically (Hunte%, 1968; Fasanya et al., 1987).. The
relatively larger numbers of magernal crypts observed
between d30 to 22pp in this study could be due to the
increaéed follicﬁiar activitf obéerved during that perioa-
Fasanya et al. (1887} also éuggested that the slight

increase in uterine parameters of the SB goat at dlé pp may

be due to this increased endometrial gland activity.
5.3 Ovaries and ovarian structures

The occurrence of more tertiary and éecondary follicles and
higher ovarian «and feollicular fluid welght observed between
dzg and 32 pp of this study does imply greater ovarian
follicular activity arouné thatlperiod than at d24 and 26
pp. The ”rélatively' higher number of primordial follicles
observéd.between d24 and 26 pp also lends more credence Lo
the later assertion. Rubianes et al. (1996) reported a
gimilar pattern of foeollicular activity in Corriedale cwes
at dl7 and d30 pp. In contrast to the findings of the
present  study, Fasanya et g;: - (1987) observed no

significant differences in ovarian parameters between d1
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and 32 pp. This may be due to the delay in resumption of
ovarian activity in primiparous than in multiparous animals

(Eduvie, 1985; Dawuda et al., 1988).

The significantly largef values of ovarian weight, number
of secondary amd tertiary follicles, diameter of the
largest follicle and vqlume ‘of fluid in all follicles
associated with the right ovary between d28 and 32 pp are
suggestive of higher follicular activity in the right than
the left ovary of the 8B goat pp. This may be due to a
genetic predisposition. The greater prominence of ovarian
activity in the riglit ovary agrees with earlier reports in
sheep, goat and cattle which indicate that the right ovary
is more active (Pathiraja and Oyedipe, 1985; Alaku et al .,
1986; Donkin, 1980a). The greater dominance of follicular
activity in the right ovary relative to the left suggests
a higher possibility of pp ovulation occurring in the right
than the left ovary of the SB goat between d28 and 32 pp.
The moderately large number of growing and tertigry
follicles recorded in both ovaries between.d28 and 32 pp is

indicative of an. early reactivation of the hypothalamo-

pituitary-ovarian axis of Lhe SB goat pp.
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The near absence of CL grossly in the ovaries of most
of the animals during this study agrees with earliex
reports in SB goats, and Corriedale sﬁeep (Fasanya et
al., 1987; Rubianes et al., 1996). However, the abscnce
of CL recorded grossly during the study period does not
necesgsarily imply the complete absence of luteal
activity during this period. It may be due to the short
life span and deficient activity of most corpora lutea

in the early pp period.

In lactating sheep, this inadequate pp luteal function
has been attributed to the feduced capacity of the
hypothalamo-pituitary axis to release LH and
inappropriate LH stimulation of the ovary prior to the
LH surge (Cognie and Pelletier, 1976; Kann et al.,
1976; Wright et al., 1983). In turn, this would regult
in too low and infrequent LH pulses to initiate
effective CL development and function. This eventually
results in early regression of corpora lutea in the

early pp period and thus a short luteal phase.
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5.3.1 Postpaftum "Interval Lo Resumption of Ovarian
Activities and Conception

5.3.2 éostpart;5T0e5t£us and.éoncepﬁioﬁ

The pp interval to first oestrus of 19.5 days recorded f[or
the $B goat in this study 1s close to an earlier report of
20.1 days by Molokwu (19825. Fasanya et al. {1992b) had also
reported an interval of 21 days in 1 out eof § SB doas
whose Jgrazing was supplemenced with maize. The fact that
only'z of the 5 does showed a first pp ocestrus during the
60-day observaltion period of this study implies subnormal
luteal activity and cénéequently ibw fervility in the eavly
8¢ éeriod cf the 8B goat. The rebreeding intefval of 10.%
days observed in .this study 1s lower than the 48 days
reported by Fasanya et -al. {1992b) 1in primiparoqs goals, bul
higher than the 23 days observed by Mglokwu (1983) . Tu i
also 7 days more ‘than the ideal 33 days interval required

'

to achieve twice-yearly kidding.

The 100% conception rate recorded at the second pp ocutiusg,
as opposed to zero conception al the first pp oestrug,
implies that fertility idg comprowiccd in the oocly  pp

period of the 8B doe, with fertility increasing with
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advancing pp interval. A Similar trend of Lmproved
fertility with advancing pp interval has Dbeen reported in
sheep (Lamming, 1962; Thimonier et al.,. 1968; HulcL and
Stormshak, 1972; -Dsinown and Ekpe, 1985). Poor fertility
associated with early pp breeding has been attributed Lo
poor uterine environment due to @ incomplete  uterine
involution, low pituitary LH release and ovarian activity

(Lamming, 1962; Gordon, 1963; Thimonier et al., 1968;

Pelletier and Thimonier, 1973; Dawe and Pletcher, 1976) .

. 5.3.3 Postpartum Progestrone Profile

Since the first increase in circulating progestrone (P,) was
recorded at d5 pp, this may signify that the first pp
ovulation in multiparous SB goats may occur as early as db
pp. In other words, ova;ian activity in the 8B goat could
resume by dS5pp. Fasanya (1985) had also recorded a peak P
level of 0.6ng/ml at d4 pp during sampling between dl Lo 32
pp. A similar report of an immediate pp ovulation in catlle
has been made by Callahan et al. (1971.) Since the level ol
circulating P, in goats is almost entirely attributed Lo Lhe

corpora lutea (Gorden, 1997), Lhe increase in Iy

concentration recorded at d5 pp could have becn  prodiced
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mainly by a functiona; CL at that time. The 1mmediate fall
-
in the P, level after d% and dl7 pp could be attributed to

the short life span of the early PR corpora  lutea

(Donaldson et al., 1970; Odde et al., 1980; Troxel et al.,

19845 . The short life span of the early pp corpora lutea
has been attributed to prewmature luteciysis causged by

prostaglandin F,. and ;ts metabolite, PEFM  which e
prdduced by caruncular uterine tissue aftér parturition o
Troxel et al., 1984, Troxel and Kesler, 1984). T
addition, a short GnRH-induced LH surge and low numboer of
LH receptors and granulosa cells of an early pp ovary have
also béen linked to the short life span of the early pp CL

{Troxel et ai., 1980; Chanmning et al., 1981).

5.4.1 Effect of Time of Oestrus Synchronization on
Rebreeding

5.4.2 OQestrus Response
.The fact that 14 of the 15 ahimals synchronized exhibited
oestrus within 24.0-33.6 hours pp 1s indicative of good
precision in SMB-induced oestrus synchronization in the SR
goat. This precision igs repeated in the 17-22 ‘days interval

te the second post-synchronization oestrus 1in all groups.
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This means that facilities and manpower can be optimaliy
utilized within 2 days post-synchronization and again
within 17-22 days at Lhe second post-synchronizalion.
Similar results have been reported in cattle, sheep and
goats with SMB in conjuction with FSH, GnRH, PMSG and/or
prostaglandin F,, (Smith and Vincent, 1972; Wiltbank and
Mares, 1977; Senn and Richardson, 1992; Twagiramunga ol
al., 1992; Krisher et al., (1994). High oestrus regponse
rates, ranging from 60-75% have also been recorded for SB
goats synchronized with PMSG in conjunction with
prostaglandin F,, (Ogunbiyi et al., 1980; Alemede and
Fasanya, 1996). However, the interval of 24-33.6 hours from
synchronization to first oestrus observed in this study is
‘much shorter than in the previous reports. The relatively
shorter iﬁterval o first post-éynchronization oestrus and
the high oestrus response rate associated with SMB has been
attributed to both the oestradiol component, which remains
sufficiently high enough' to induce oestrus after implant
removal; and the progestin implant which induces the
secretion of more endogenocus oestradiol, thus enhancing SMB
- induced oestrus (Kojima et al., 1992; Larson and

Kiracofe, 1995; Tanaka et al., 1995).
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5.4.3 Coﬁcepﬁioﬁ.REte?

The high oestrus response rvate for SMB synchronization in
this study was equally transiated 1into good conception
rates (75;%00%)_ip all aroups. Previous studies in cattle
- and Nubian goats have also ‘repgrfed high ovulation and
Conchtidg'rétes followingfbfe;tfeatmént with SMB augimmented
with FSH or GnRH and/orlprostaglndin F,, (Spitzer et al.,
- 1978; McGowan et gi., 19%2; Senn and Richa?dson, RIS
Kriéhef.ggigl;, 1994)  6es£rus éyﬁchroniéation in SB goats
with 2 doées of prostéglandin Fw;hés also been reported Lo
yvield .bonception rates- of up to 90% (Ogunbiyi el al.,
1950).. Tﬁe. nﬁiéh concebgion. Iraﬁé | attributed to @ OMb
synchronization may not ber gnconnected to the immediate
release = of preovulatory. folliclés. -and/or Lthe Laal
development of antfal follicles, that. usually ocour
immediately_afterothe'imélant removal (Smith et al., 1o83;

A,

Kojima et al., 1992; Taylor et

al., 1993).

The =zero conception at the £first post-gynchronization
oestrus in the d21 pp group coupled with an increase in

conception rate with advancing interval to the commencement



of, the synchronization , implies that fertilicy was
compromised'at the first ocestrus following é?nchronizatiﬁﬁ
with 'SMB in SB goats, but improvés with increase in pp
interval. A Simiiarl trend of increasing fertility ‘with
advancing pp interval has beeﬁ repdrted in léctating csheep
(Gordon, 1958; Lamming, 1962;_Thimonief et al., 1968; Hulet
and Stormshak, 19?2; Warren, Jr et gl.,;SBB). However, the
high fertility associated with breeding at the second post-
gynchronization oestrus_is usually accompanied by a longer
rebreeding interval {Csinéﬁo, _1582): _The podr fertilicy

h

observed 1in the d21 pp group * at the first post-
synchronization ocestrus c&uld be att?ibuted to inadequate P,
support énd thus-early embryonic mortality at”the.time of
breeding (Lamming, 1962; Gordon, 1963; Thimonier et al.,
Pellietier and Thimaﬁier; 1973; Dawe énd Fletcher, 1976}.
The inadeguate progestational sgupport is due to the short

life span of the early pp corpota lutea {(Donaldscn gg al.,

1977; O0dde et al., 1980}

'5.5.1 Rebreeding interval”

The rebreeding interval range of 47 to 53 days recorded. in

this study with SMB synchronizatioh agrees with a similar
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‘observation made in Yankasa sheep synchronized with
prﬁgestrone intravaginal device 'ag d28pp (Osinowo,1982).
However, the 47 to 53 Qays interval achieved with the SMB
could be furﬁhér'sﬁorteﬁed.if méjérity of the animals could
be made to conceive = at the first oestrus afftar
synchronization. fhiS'has been achieved in lactating sheep
and cattle by either augmenting SMB with gonadotropins
after implant removal o% by increasing c¢irculating P,
through”i-x;j.j.;éctidﬁnbf”éx‘ogenous.lE.'4 or- HCG after the first pp
mating (Wiltbank and Mares, 1977; Alifakiotis, 1982; Kitock

t al., 1983; Twagiramunga et al., 1992). But thiu Cypc ol

intervention could - eventually escalate the <c¢ost of
sunchronization, especially in Nigeria, whcre theoc hopmones

inputs are imported,.

The Qo&d conception rates recorded Qitﬁ SMB in this study
implies that oestrus synchronization could be economically
viable for the intensive goat farmer. In additioﬁ assuming
a Qest;tion length “of 150 days and considering the

rebreeding intgrvals of 47 to 53 days recorded in this

study, a kidding interval of about 200 days or less is

achievable, This is less than the kidding interval ol 222
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days earlier reported for this breed ( Molokwu and Igono,
1978} . Hence, the rebreeding interval range of 47 to 53
days recorded with the SMB synchronization could ensure at

least a kid crop of 1.5 pexr year or 3 kiddings in 2 years.

- The findings of this study.furtherdsuggests that rebreeding
Ithe SB goat at the firs£ pqégﬁartuﬁ (pp} or post-
éynchronization oestrué prior to d40 pp would result in
lower feftility..The decreased fertility is not unconnected
with'low levels of circulating P, and short luteal phases
observed during Ehe early pp period; .The low levels of
circulating P, and-shorflluteal phaééé.are not sufficient.to
maintain pregnancy occurriﬁg prior to d40 pp. Since beller
fertility was obtained”bf rebreeding around d40 pp or b?
comﬁencing synch;onization at d2s of'd35 PP, it weany LhaL
the comp}gtion of uterin§ involﬁpion occurring between d24
and- d32 pp wbuld not bé a hinderancé’ to successlul

rebreeding in the SB goat.

CONCLUSION
From the general and specific findings of this uscudy, e

following conclusgions were drawn:

—



is Uterine involution in multiparous SB goat iS'complete by
dz4pp. Thereafter an increase in most uterine parameters
occurred between 424 and 32 pp. Postpartum cvarian activity
occur more in the vright than the left ovary in SB goat

between d24 and 32 pp.

ii. The first pp. oestrus in multipérous .SB goats could
occur as eérly és 19.5 days pp, wﬁile. the rebreeding
interval averages 40.5. days. Fertility at the first pp
oestrus 1is cowmpreomised, " put impréved at the sécond ﬁp
ocestrus. Based on P, profile, resumption of ovarian activity

in multiparous SB goats could occur as early as d5 pp.
) . . y -

iii« The rebreeding intexrval of 47 to 53 days achinvnhin_
with SMB synchronization is capable of reducing the kidding
.infefval 'frém 222 days to ;00 days. Poutpnﬁfum
synchronization with. SMB is qapable of achieving good
cestrus and conqeption. ratéé.. Fertility followiug 5MH
synchronization increases with increasing pp interval [rom

the commencement c¢f the synchronization.
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