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Abstract

The first documented cattle artificial insemination (Al) in Nigeria dated back fo 1949. Other recorded
cattle artificial insemination in the country could be waced to when the I'ederal Government of
Nigerla under the auspices of Ahmadu Bello University, Zaria, established Arnficial Insemination
Unit at the National Animal Production Research Institute (NAPRI) in 1976. Various limiting factors
and constraints that prevented artificial insemination from being popular in the countrv were
mentioned. Various causes of infertility in animals were listed. The success or failure of artificial
insemination practice as could be affected by microorganisms in the semen. semen preservalives,
semen extenders and storage temperatures were discussed in relation to work already done in Nigerta

and other countries
ww
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Introduction

Artificial inscmination practice in Nigeria
Artificial insemination (Al) can be defined as
the process whereby semen is collected from the
male and transferred either as [fresh or
preserved matenial into a recipient. Originally.
artificial mscmination was  developed 1
domestic animals in Europe to prevent the
spreading of vencreal diseases, 10 prescrve
animals that were almost in extinction and o
obtain offspring from animals which were kept
on small farms separated by long distances.
Anificial inscrination i developed countrics
has been used for game and wild animals. [ish
and other aquatic famma, human beings, becs,
¢ (Perry, 1968).

The first docamented artificial msemination in
sattle in Nigeria was carned out @t the
Livestock Improvement Ceotre, Vorr in August
L4 using imponted bull semen. Other reports
an artificial insemination in Nigeria could be

found in the Annual Report of the Livestock
Investigation Centre, Vom. The report indicated
that thirtcen Friestan x Zebu calves were born
following the artificial inscounation (Annual
Report, DVR, 1952-53).

Artificial insemination was also practised
routincly at the Agege Dairy Farm. Lagos State
in the sixtics and carly 70°s where Friesian
cows were aintained.  Also  aruficial
msemination had been practised on o small
scale and for a short time at Iwo Road Dairy.
Ibadan, Oyo State. Fashola Stock Farm ncar
Ovo:. and University of Ibadan Teaching and
Research Farnn (Osinowo, 1980).

The main objectives of artificial insemination as
practised by these farms were to  control
diseases in the Government and Institutional
farms as well as produce cross-bred animals for
distribution 1o other Livestock Investigation and
Breeding Centres (LIBCs) and to a few
interested local individuale.  This continued
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until 1976 when the Decree Promulgating
National Animal Production Research Institute
(NAPRI), Shika, Zaria was cnacted.

Artificial Insemination Unit was established as
a service Unit at the National Animal
Production Rescarch Institute (NAPRI) under
the auspices of Ahmadu Belio University
(ABU), Zaria, and it received a Federal
Government mandate 10 (a) service the states
artificial insemination programmes, (b) train
inscminators, (c) collect and distribute semen
from genctically promising bulls, (d) import
semen from overscas and distribute 1o the states
and (¢) serve as a record centre for artificial
insemination activitics, (f) be responsible for
the introduction and cxtension of artificial
insemination services in the States and
Federation.

The first documented insemination was carried
out by Artificial Inscmination Unit of NAPRI
on the 16th January 1978 using locally
processed chilled semen collected from a Sokoto
Gudali bull three days prior 10 insemination
(Voh, 1990). Bull semen for artificial
inscinination was also unported from Britain,
Holland, US A and Sweden. Rotary Club
International.  Zaria and International Bull
Scmen Donation Scheme of FAO also made
semen donations.

As a result of NAPRI initiative 10 re-activate,
maintain and expand artificial insemination
practice in Nigeria, artificial inscmination is
now gaining grounds on government and some
private farms in the country (Table 1).

Table 1 Number and distribution of artificial inseminations in catile carried out in eleven states of

Nigeria from 1979 to 1989

“State ~No. ol catilc inseminated
Borno SO0
Gongola 200
Kaduna . 3200
Kano -+ 80
Sokoto 30
Plateany 25
Niger 20
Bendel E 195
Bauchi ' 30
Benuc 7
Kwara 25

Source: A. A. Voh Jar (1990).

Apart from artificial inscmination in cattle.
extensive work has also been done on sheep
using artificial insemination techniques of
NAPRI. There are other rescarchers at Ibadan
and Nsukka Universitics who have worked on
semen prescrvation using diffcrent extenders
and preservatives to store semen of boars. rams.
bucks and poultry (Osinowo ef a/., 1980:

A7zubuike and Orji, 1983; Ahmed,
Butswat, 1989),

The developmient of techniques for frozen
livestock and  wild amimal scmen, new
therapeutic methods for the control of oestrus
and ovulaton and ability to ship senwn across
the globe have made anificial inscmination
practice a reality

1989,
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The advantages of artificial insemination

The devclopment of techniques for frozen
livestock and wild animal semen. new
therapeutic methods for the control of oestrus
and ovulation and ability to ship semen across
the globe have made artificial insemination
practice a reality. The benefits of artificial
insemination imclude:  Utilisation of proven
sires.  The danger, labour and expense of
keeping inferior male is easily climinated,
Bulis are selected carefully and scientifically.
With the advent of frozen sewen. selection of
bulls and linc breeding is possibic. Eliminatcs
injury from incompatibility in size, It extends
the usefulness of proven sires that for some
physical reason or age are unable to copulate
normally. It is an important 100l in keeping
males of monogamous species (eg. fox) or in
hybridisation cxperiments where nalural mating
cannot take place. It is of value in shy, or
casily frightened animals where there is lack of
lilido associated with sexual incxperience or
pathologiml rcasons including  premature
erection or prevention of intromission.
Artificial insemination is useful in situation
where females are in truc oestrus and ovalate

but refusc o stand or accept the male. It may
be used to control infectious discases.
Disadvantages of artificial insemination
Well-trained personnel are needed for every
stage of it. It is not a panacca for overcoming
all nfections or abnormalitics of the female
genital. Intrauterine mnsemination of a pregnant
female may lead to abortion, pyvometra or
maceration of the foctus. Uncontrolled or
unscrupuious  operators or  owners  could
substitute spermn of inferior quality unless
bacteriological testing is routinelv carried out
before and afier sperm collection from a herd or
flock. Anificial insemination cannot be used
frecly on all species or breeds of animals or
birds. In some species, a lot of preliminary
work is required for successful artificial
nsemination.

Apart from the prophylactic significance of
artlicial insemination i the prevention of
discases, thc overall success of artilicial
insemination is dependent on the reproductive
success of the cattle stock and the quality of
semen  cmployed. Although  extensive
investigations have been carried out in Nigeria
on the quality of scmen, there is scanty
literaturc on the danger of discases (ransmission
through which is the main thrust of this paper,
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Table 2 Different factors that could be responsible for infertility in farm animals

Source: Done ¢t al. (1980). Kahrs (1
and Alila (1984): Rekwot efal.. (1

Factors

Specific Infections (Genital Diseases)
a) Bovine Virus Diarrhoea

b) Brucellosis

c) Campylobacieriosis

d) Chlamydiosis

e) Epdidymitis-vaginitis (EPIVAG)

f) Infectious Bovine Rhinotracheitis/Infectious Pustular Vulvo Vagnitis (IBR/IDV)

8) Leptospirosis

h) Toxoplasmosis

i) Trichomoniasis

J) Trypanosomosis

k) Others: Lisieriosis, Rift Valley Fever, Wessclsbron Disease etc.
Non Infectious Causes

a) Agc ol the animal

b) Anomalies of the genital tract

c) Breed difference
d) Milk yvield

¢) Nutriticnal factors: level of nutrition’ toxic plants and management
f) Ovarian abnormalitics (cvstic, atrophic and hypoplastic ovaries)

2) Poor detection of ocstrus

h) Season and ambient temperature

i) Suckling

1) . Ability to preserve. store and deliver a dose of healthy semen at the right time 10
’ : individual animals.
k) Solar radiation together with humidity and velocity of the wind temperature -

humidity index also have an influcnce on thawing of scmcn,

limiting  artificial  insemination

programme in Nigeria

Artificial inscmination is not popular among
the peasani [arers in many parts ol the
country for the following reasons:

a4)

b)

Type of animal husbandry practice
among the nomadic and semi-noaadic
Fulanis. The nomads move from
place 1o place in scarch of feed and
waicr throughout the whole vear and
more especially during the dry scason.
This would wnot allow for rapid
adoption of anificial insemination.

Inadequate attention being given (0 the
development  of  livestock industry

<)

d)

c)

981). Vandeplassche (1982); Chauhan ef al., (1984): Hansel
987). Voh er al, (1987), Sckoni ef al.. (1988).

compared 10 crops (arable and cash)
greatly limited the use of artificial
msemination.

Lack of education with respect to the
uscfulness of antificial inscmination
has  contributed (0  the slow
development of arfificial insemination
praclices,

Frequem breakdown of liquid nitrogen
plant because of power failure or non-
avalability of liquid nitrogen,

Lack  of incenive 10 artificial
imsemination workers in terms of
Iransport and overtime.
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f) Improper heat detection and lack of
adeguate  record by private cattle
owners

g) Mifficultics of obtaining the necessary
equipment, laboratory supplics and
skilful personnel.

Diseases and Artificial Insemination
For anmimal production. a high reproductive
output is a basic requircment. One of the
immediate solutions 1o enhance a high animal
production is by adopting artificial
inscmination.
Many large private farmers and government
farms in Nigcria still import buils and dairy
animals 10 improve the genctic potential of their
herds in order t boost mcat and milk
production. Tt is cxpensive besides the risk of
introducing discasc. The same objective could
be achieved through artificial insemination.

Apart from the merits and demerits of artificial

inscmiination cnumerated above, infertlity in

farm animals could also be cansed by other
factors enumerated in Table 2. Although
antibiotics uscd in diffcrent sperm extenders
will climinate a few bacteria in preserved semen

(frozen or unfrozen) soch as some

Campyviobacter spp. (ibrio spp.) and reduce

numbers of certain susceptible bacteria such as

Streptococei and Staphylococet. But it will not

climinate orgamsms such as Brucella sp.,

Campviobacter  sp..  Trichomonas  sp..
Inipanosome  vivax,  Afcoplasma  sp.,
Corvwnebacterium pyogenes, Listeria

monocylogenes and viruses such as: IBR-IDV,
Chlamvdia. Epivag and others (Cottral ef al,
1968: Adegboye and Kumi-Diaka, 1979,
Scllers, 1983, Bawa ef ol., 1987, Meyling and
Jensen, 1988). Also mycotic such as Aspergilius
flavus. Aspergilius niger and Absidia sp. can
withstand the freezing temperature used for
keeping semens,  Various investigators (Eze,
1977. Eze. 1978; Adegboye and Kumi-Diaka,
1979, Bale and Kumi-Diaka, 1981: Hare. 1985:
Bawa e al, 1987, Wrathall, 1987) have
isolated some of these pathogens from semen,
milk and egg and mulk and cges arc used as

sperm extender and preservatives (Osinowo ct
al., 1980; Ahmed, 1989).

In Nigeria. Brucellae organisms have been
isolated from the semen of cattle and milk (Balc
and Kumi-Diaka, 1981). Also, isolates of
Yrucella melitensis have been obtained f{rom
sheep and goats milk (Bale, Addo and Nuru.
198 1). Bawa er al, (1987) isolated
Campvivbacter sp. from artificial insemination
animals in Nigernia. Ezeh (1979) have isolated
six new scrovars of Leptospira sp. from male
trade cattle at Jos abattoir.  Also, Akinboade
(1980)  demonstrated  serologically  the
prevalence of (rnichomomasis  (7Trichomonas
ferus) in female cattle in Nigeria.

Bacterial  Diseases  «vansmifted  Through
Artificial Insemination

Brucellosis - Extensive studies were done on
semen brucellosis by Eze (1978) and Bale and
Kumi-Diaka (1981).

Tuberculosis - Raumy (1966) reviewed in great
details the effect of tuberculosis on semen and
transnussion of tubcrculosis to animals when
such scmen was used for artificial insemination,
Not much of such work had been carried out in
Nigeria.

Leptospirosis - Natural service sires may be
distributors of Leptospira infection.  Ezch
(1979) have isolaled six new scrovars of
Leptospira sp. from muale trade cattic at Jos
abattoir. But the diagnosis of carricrs by
serology 1s not reliable (Ellis ef af.. 1981) and
treatment 15 not always very effective (Ellis ef
al., 1985),

Trichomoniasis- Although bovine trichomoniasis
is no longer prominent in the discasc hicrarchy.
it is still present in cattle ranch worldwide
perpetuated by natural service.  Akinboade
(1980)  demonstrated  serologically  the
prevalence of trichomoniasis (7richomonas
Setus) in female cattle in Nigeria.  Bale (1984)
also dcmonstirated that trichomonas can survive
in liquid nitrogen temperature (-176°C),
Mycoplasmosis - Mycoplasma myeoides var
mycoides is the main bovine pathogen in this
group. Many species of the Afycoplasma
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inhabits the bovine genital tract. Of these.
Myvcoplasma bovis is considered the most
pathogenic.  Adegboye (1979) did extensive
work on bovine mycoplasmosis in Nigenia,
Heifers inseminated with contaminated frozen
semen can become repeat breeders with chronic
suppurative  salpingitis and  cndometritis
(Niclsen, 1987) Other Mycoplasma of
umportance include Ureaplasma diversi with a
frequency in the preputial cavity. and semen of
bulls at artificial insemination units (Martel,
1991)

Viral Diseases Transmitted Through Artificial
Insemination

Foot-and-Mouth Discase (FMD) - FMD is
easily transmitted in scmen (Cottral et al.,
1968), and presents a scrious nisk for
transmission by artificial insemination.  Virus
excretion can occur several days before clinical
signs (Scllers er al, 1968). Semen quality
usually deteriorates during the peak of the fever
(Cottral ¢t al, 1968), Convalescent cattle
frequently retamn virus in the pharynx for many
months, which might be a ready source of
infection to other stock. Equally significant is
the doner bull with waning unmunity, where
exposure to the homologous or heterologous
type of ficld vius may lead to superficial
lesions and a period of seminal shedding of
virus.  Furthermore, even when fully protected,
bulls exposed to a fresh source of field virus for
somettme  shed virus, not only from the
pharyngeal region but also from the skin of the
prepuce leading 10 seminal contamination.
Rinderpest - This was documented ‘o be
excreted in semen during acute discase. but
there are no records of carrier state vel (Eze,
1977, Sellers, 1983; Wrathall, 1987),
Bluetongue - It occurs in a broad band around
the world between 40° North and 35" South,
showing the dissemination of the vector. Cattle
are not the primary hosts for bluetongue, but
transmission by Culicoides midges Icads to a
prolonged viracmia of up (o threc months.
During this time most cattle are asymplomatic,
but virus may be present in semen of bulls

during the viraemic phase (Bowen ef af.. 1985 ).
The presence of virus in semen is not a regular
occurrence and is probably due to blood cells
carrying virus leaking into the genital tract via
damaged capillaries (Bowen et af 1985).
Lumpy skin discase - The virus has been
isolated from senicn for up to 20 days post-
infection, but it has also been isolated from the
semen of bulls with subclinical infection
(Woods, 1988). Such infection is not easy lo
detect serologically and a history of herd and
country frecdom is usually needed.  However, as
it is decmed 10 be majorly vector gpsmitted,
there is no published evidence for the venereal
route.

Infectious Bovine Rhinotracheitis (IBR) -
Bovine herpes virus type 1 (BHV-1) is the most
common herpes virus to be found in the bull
scmen (Afshar and Eaglesome, 1990), The
presence of virus in semen may lead to clinical
signs in nseminated cows or heifers. Most
fikely it may lead to short returns to service in
non-immune females, scroconversion and the
retention of the virus for life (Parsonson and
Snowdon, 1975). Two published approaches in
connection with the removal of viruses from
semen are:  Biclanski ef al, (1988) treated
frozen thawed bovine semen experimentally
infected with BHV-1 with 0.3 per cent trypsin
solution.  Virus was not isolated from any
tnpsin  treated  samples. Semen  was
successfully wsed to inseminate heifers afier
superovulation, but no major fertility studies on
trypsin treated semen have been published. The
second approach is that of Schultz ef al, (1988)
using immuno-cxtension.  This is the principle
whereby hyper-immune serum against the virus
in question is added 1o the extender. It was
demonstrated  that  infecuvity  could  be
eliminated without affecting fertility.

Bovine Virus Diarrhoea (BVD) - This virus
has been demonstrated in semen (Brownlie,
1991, Paton et al., 1989). Meviing and Jensen
(1988) have reported the infection of heifers
afier insemination with semen taken from
acutely infected sires.  Virakul er af. (1988)
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recorded early embryvonmic death and repeat
breeding after exposure to infection, it affected
rale of conception and also resulted in
deterioration'in semen quality.

In BVD, IBR and Bluetongue, clinical signs are
rarcly evident but the detection of virus in
semen is of great importance,

Conclusions

The review showed that extreme caution must
be taken to ensure that artificial insemination
practicc does nol sprcad genctic defects or
pathogens. With the ability of bulls to give up
o 1000 doses from onc gaculate. and the
widespread distribution of artificial
mmscmination at  local government.  stale.
national and international levels, the degree for
the spread of disease is considerable.

The results obtained by different investigators
clearly showed that addition of antibiotics to
scmen cannot be scen as a substitute for the
carcful, sanitary collection of semen with a low
bacterial content from healthy discasc-free
males. [n addition. frozen semen could serve as
a means of transporting discases [rom onc
country to another. The freezing of semen
cnablcs many infectious agents to survive and
cryoprotectants may render antibiotics  less
effective (Bartlett. [981).  Given the above
reasons and othcer human error related to scmen
collection and processing it is of wutmost
importance that all male animals or birds
intended for artificial insemination be free of
brucellosis, tubcreulosis, trichomoniasis,
leptospirosis, campylobacicriosis,  IBR-IPV,
foot-and-mouth disease and other viral and
mycotic infections.

The Office Tnfernational Des Epizooties (OIE)
(1986) in FEurope, National Association of
Anmmal Breeders (NAAB. 1989) in USA and
the European Economic Community Dircctive
(EEC. 1988) have defined guidelines and
standards for practical artificial insemination in
domestic animals. This strictly speaking is not
the case m this country wherc anificial
insemination is practiscd withowt due respect 10

discase transmission. With a constantly
changing spectrum of discase there must be no
room for such complacency (Anon. 1992).

As a priority, producing pathogen-free semen in
an enclosed stud of sires with a regular health-
testing programme under official supervision is
a must not ncgotiable. The testing programme
should take into considcration the national
animal health status as well as the source of the
donors. A good knowledge of the natural
historugpl the discase will determine the timing
of the tests in relation to secmen production
(Sellers, 1983, Hare. 1985). It should be noted
that diagnostic (csts have limitations as (o
sensitivity and specificity and there is latency to
contend with (Guérin, 1989). New diagnostic
techniques will lead to greater precision and
confidence (Howard, 1986; FAO, 1981;
Wrathall, 1987). Therefore, a battery of sound
diagnostic (ests are necessary to confirm virus,
bacterial, fungal, and protozoan-free fresh or
frozen  semen potentially reserved for
insemination at state, national and international
trade  Also, culicoides control must be included
in artificial inscmination progranunes.,
Livestock artificial inscmination practice must
thercfore be a  joint campaign by the
government, veterinanans, ammal scientists,
pasiure  agronomists, microbiologists and
animal owncrs for whom artificial insemination
15 usually a worthwhile new expericnce.
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