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ABSTRACT

Measl es in N geria and nost devel opi ng- countries is endemc
and nmaj or canse of childhood norbidity and nortality, where
mal nutrition is high conpled wth inadequate vacci nati on
activities, The disease is known to bring a treunetic experience
to children the world over. It is with this background together
with the daily pathetic situations in nost clinice in Bauchi
State, N geria, of Mdthers bringing in their children and sone
drying fromclinical cases of measles and its conplications that
pronpted this study.

The study is therefore, and attenpt to anal yse the inpact
of the massvascination activities before and after the |unching
of the expanded programme on Immunisation in 1979 and the current
revised E.P.1. Programre Launched in 1985 in the State, on the
overran incidence of Measles and deaths due to neasles. It also
becane pertinet to access the Immunity status, perticipations in
the | muni sati on Programe, and response (Seroconversion) to Ma-
sl es Vacci nes used during the two conpai gne.

Mont hly Measl es cases, deaths and al so vaccination data
retrieved fromnedical records between 1977 and 1984 were anal y-
sesd. A total of 32,395 neasles cases and 1966 deat hs due to
neasl es were notified, with 675,169 doses-of the vaccines admnis
tered during the same period, A considerable decline in the
overal | incidences of Measles Cases during the precanpai gn peri -
od from 6, 960, 661 cases increased steadily to over 10,000 cases
in 1983, even after the |aunching of the mass Vaccinati on com
pai gn. The age distribution of those cases reveal ed the 1-4 year
age group being nostly afflicted, followed by the 5- 14 year
ol ds. The cases were less inthe under 1 year and over 15 year
old age groups. The transm ssion of Measles was continous throu-
ghout the period of observation, 1977 - 1984. Wth cases repor-
ted nonthly. There were tw patterns of epidemc transmssions,



Vi

One major and other minor, wth incidences peaking up from
February to May annually, and between August to Novenber
respectively. Urban centres contributed 76% of the total
cases of Measles in the area, which could be seen as foci
of transmssion to the rural areas, with the novenents of
young children and Mdthers during the agricultural cycles and
t heopeni ng/ cl osing of schools and the low relative humdity
in the dry seasons which enhances the spread of the neasles
Virus being specul ated, as of determnants of the seasonality
of Measles in the area.

A Serol ogical study carried out on 439 randomy collected
serunsanples in the state indicated that 54% had Measl es HA
titer greater than 1:8, which indicates protective Inmmunity.
There was no significant difference in the preval ence rates
of Measl es anti body between Ml es/femal es, however, antibody
levels in Fermal es were nmarginally higher than in Mal es.
Amongst residents of urban-rural Centres a significant diff-
eehce (p<o.d) in Measles inmmnity status was observed.

There was also a significant difference, (P<0.0O) in the
preval ence rate of Measles antibody between the pre-schoo
and the school aged children in the area, with nore children
in the later showi ng evidence of imunity to Meal ses. The
preval ence rate of antibody in the lower social class is

hi gher (62% as against 38%in the higher social class and

Is highly significant (P<O.0l). However, nore of the pre-
school and school aged children in the hgiher social group

showed a higher antibody prevalence rate relative to sone
in the |lower social group.

The national Measl es Vaccination Programme has not | ow
ed ' the nunber of individuals sussceptible to the di sease
due to |ow vaccination coverage. Hence the EPI canpaign
| aunched in 1979, showed little inmpact on Measl es Cases,

Its epidem ol ogy, deaths due to the diseass and the overal
imunity state of the people, therefore, for the present
revised FPI mass conpaign to be successful, it should take
into account the sessonality of the Measles epidenmics as it
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relates to the epidemol ogy and hunan behavi oral
patterns in changing the incidence of nmeasles in the comunity,
A continous serological surveillance to nonitor the inmuni-
ty status of the people and Seroconversionto the Measl es
vacci nes i s necessary.
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Measles has long been recognised as one of the *+#
"inevitablc traumas of childhood " (ter Meulen, 1974).

The World Hcalth Organisétion estimates that cach
year approximaztely 1,5 milldon children die from
measles and its complications around the world.

This is approximately one death from measles ewery
20 seconds ﬁ?inman, 1983). The current global status
of measles hias been described very succintly by
Himan (1983) to be high with low immuniz-tion coupled
with the non-existent surveillance and cutbreak investi-
gation in many parts of the world., Infact, the WHO estim:ctes
thot only 20 percent of eligible children receive
measles vaccine. Presently, immunization coverage
levels in England is less than 50 percent,. In Prence,
it is less thah 20 percent , in Italy less‘than 10 per
cent and in Pennmark the vaccine has not been used on a
routine basis,

The most reccnt WHO estimate of measles vaccine
coverage by region in dicates anestimated coverage
ranging from 0,2 percent in young children in south
east Asia region and 63 percent in the European region
(Hinman 1983), Measles occur s at a younger age in
developing count ries than in industriaz lised countites
(Anonymous, 1976). In some developing countries 20-30
percent of mcasles cases occur in children under 1
year of age, and few coses before 6 months of age
(Grigsby and hdetosoyc, 1973; Ministry of H.alth,

Kenya and WHO 19?2[



Measles is endemic in Nigeria, where Malnutrition is
High, and is also a Major cause of morbidity and mortality
in young children (Gans, 1961) Grigsby and Adetosoye
1973: Abdurrahman, 1979). Despite the first application of
the measles vaccine in Africa in the village of Imesi
(south western Nigeria) by David morley and Magret Woodland
(1963). The discase remains one of the problems of child health
in Nigeria and other developing Countries. In these developing
nations, up to 10 percent aff measles infected children ©Often
die, with the highost. death-to-case ratio-accuring in infants,
(puffer and Serano, 1973; Morley 1975).

Reports on the incidance and problems associated with
measles infection in Mgeria children have neen well documented
(Morley and Macwilliam, 1961; Morley, 1962, Morley et at 1963
and Katz et al 1962),

The strategy of measles control, is to protesit a large
number of children by immunizing them before they are exposed
to natural infection in the community, and subsequently to
reduce the influx of the young susceptibles into the ponula-
tion.

.02 General Assembly of the WHO passed a resolution that
encourages all member nations to develop vaccination programmes
that would immunise at least 90 percent of all children
against waccine preventable disease by the year 1990,(Creesse
and Henderson, (1980)., In 1974, a special expanded programme
on Immunization (EPI) Unit was set at the WHO Headquerters,
Geneva, to assist member states in achieving this goal, A
national plan of action was therefore, designed which will
be part of an already ongoin health care system to ensure
that each infant received vaccinations,

In Nigeria, the FPI was embarked upon in 1979. In Bauchi
State, EPI was launched in 1979, in the Dass and Tafawa
Balewa Local Government areas. Prior to 1979 some immunization
had been going on in Bauvchi. The current revised EPI Programme
was lauched in Bauchi on the 19th February, 1985,



The pepesent study is an attempt at analyzing the
changes in immunity patterns to measles in Bauchi State
and to access the impact of the EPI since its establishment
in 1979. To achieve this objective rccords of 211 monthly
and annual measles deaths, vaccinations and cases in the
state, with the scx age,location, history of previous
immunization against measles was retrieved from medical
records at the State Epidemiclogical Unit, and analysed,
The sccond part cf thc work was a serological survey of
the gencral pcpulation for measles haemagglutination
inhibition antibody. Serum samples were randomly collected
from the gencral population with useful data recordeded

and onalyscd. Such a data included the age, sex and stage

of pregnancy in case of Zregnantfemales.
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LITERALTURE REVIEW :

2+ 14 Hi storicel Backgroung : -

Measles was first recognised as z diseaseinm the 11th
century by an Arabion physician c¢alled Rhazes (Abu Becr,
1948), Rhazes providdd the earliest description of measles
when he Quoted other authors as al Yehudi wholéivgdin the
Seventh Century. Rhazes lookcd on measles as a relcotively severe
disecase and considered it "more to be dreaded than smallpox!,
Measles has been known by several linguistic evidences
measles (Englisn); Hasboh (Arabic); rubeola and morbilia
(Latin); Masern (German)j; Mislingar (Icelandic), {(Black, 1976).
In the Roman Empire there werc mossive epldemics of measles
gtarting in 162 and 2571 A.D., and two similar epidemics in

china in 162 and 310 ..D. (MeNeil, 1976). 5
simplest
L A T
L

all infecticns disenscs is measles. Thgs relotive simplicity

Kenneth Maxcy, (1948) once remarked tlat th

makes measles and ideal model for the study of infectiocmws
diseasct epidemivlogy. In Northern Burope, Sydenham (1922)
first described meuasles and considdred it infections, Home in.
1958 attemptod o procedure of immunization with measles
similar to variolaticn. Pceter Panum in 1848 went to the Faroe
Islands to give helpdlaring a mensles epidemic, which led him
to conclude that the source of this disease wos solely through
contagion., He was also able to dufine the 14-goy incubation
puricd and to show that iafection conveyed 2 life long
immunity. Hirsch (1883) concluded thit an epidemic persisis,
g0 long as there arc susc“eptible individuals. Hamer in
1906, gave 2 uwedern coucept pf'thc ?P%qﬁ?%Q%?gy involving
imput of new births and cutput of immunes to maintain a fluct =~

tuoting population of Busceptiblef yithin stable limits.
t
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In the 2Cth contury, measlés was adapted 08 a good model
fer the development of an epidemic theory, when Enders and Ped
bles (1954) first iscloated the measkes virus and also demonst-
rated immune rcactions by neutralisation and complement
fixation tests. These test coupted with the vaccines from

attenunted measles virus isolates heopped to delineate the

changing patterns of mcaskes disease in any socletye
|

. H



2.2 STRUCTURE CF MEASLES VIRIONS

Menscles viriens are composced of an outer
lipopretein envelcpe, 10 to 20nm thick and contains
shert projectionc (Spikes) and nn internal, helical
nucleccupsid, The virus particles are roughly
srherical in shape but are mostly pleomorphic and
ronge in cize from 120 to L70mm in diameter, with
larger particles occassionally being cbzerve
(Waterseon, 19653 Nakai and Incgawa 1969). Infectiouns
virions have becn reported to have a2 bouynnt density
of 1.23 to 1.25g/cm> (Norrby ¢t 2l 1964a; Hall and
Martin, 1973). A linear, helical necleocapsid
that contains the jenomic RNA forms the major component
of the virion, The nucleccapsid hos an RNA centent
of abcut 5% and a beuyant density of 1.28 to 1.303/cm3
(Hall and Martin 1973. Water and Bussell, 1974)

Under the clectron microscepe these nucleccapsids
appear as coiled rcds with an outer diameter of 17 to

18no and a central, hollow channel measuring about 5nm in

diamecter (Nerrby nnd Hoamaarskjeld, 1972 Waters and Busscl,



1974) ., 1Isclated nucleccapsids obtaincd without enz
enzyn:tic treatment appears loosely cciled and
flexible but when enzymatic trecatment is cmployed,
thesc nucleccapsids becemes rigid and tightly coiled

(Waters and Bussell, 1974).

Thesc changes have been correlated with alterations
in the nucleccapsid protein, The nucleccapsids arc
fragile and fragment rendily, these breakages make
nucleocapsids tc sediment heterogencously betwecen
200z and 300g in sucrcse density gradients (H21l and
Martin, 1973). Scne circular and clongated forms of
nucleocapsids have alse been reperted (Thorne and
Dermott, 1976). The pruscnce of RNA within measles
virus particles was first reported in 1964 (Nerrby, et
et 21,; 1964b St, Geme 1964), This RNA is a single
stranded molecule with a mol, wt, of 6.2x106 and
sedimentation cocfficient of approximately 525 in
sucrnse density gradient (Hall and lartin, 1973).
Measles virus RNA issimilar to other paramy xoviruses

in having a base composition that is rich in -aracil

(Ych, 1973, Waters and Bussell, 1974h). Polyacrilanmide



gel electrophoresis studies have demonstrated

tha . mraclcs virions are composed of six polypeptides

whose approxinate mol, wts, range between 38,000 and
79,000, These el patterns resembles those of canine
distemper aiid rinderpest, and they also exhibit
similarities to the other paramyxoviruses (Waters

and Bussell, 1973; Underwood and Brown, 1974).

The nucleocapsid polypeptide forms the major structur-l
protein mcl. wt, 60,000 (Waters and Bussell 1973). The
smallest polypeptide, mol. wt., 38,000 may be analogous

to the meabranz (M) protein of the other paramyxoviruses

(Mount castle and Choppin, 1977). This protein is beneath

the lipid Dbilayer of the virus envelope and probably

functions i\ maintaining the intergrity of the virus

particle (Choprin and Compass, 1975). The second
largest polvpeptide mol. wt, 70,000 is associated with

the nucleocapsid and it has been proposed that this
polypeptide may be part of the transcriptase complex
(Mount castle and Choppin, 1977). The identity of the

remaining polypeptides is uncertain.
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The envelope is the source of antiger: which are
involved in the hemagglutinating (HA), hemolytic (HL),
and cell " lon properties of the virion (Waterson,
1965)., There is evidence that the HA and HL activities

of measles virus may be associated with two surface

glycoproteins that form the spikes (Hall and Martia
1973). The IIL component is more sensitive than the

HA to therual inactivation and treatment with formalin,
other, or Tween B80=-cther (Norrby and Falksveden 196l);
and HA, HL are antigenically distinct (Ehrnst, 1975;
Norrby 1975).

Measles virus is antigenically stable., A gingle
exposure to measles infection confers life long immunity
in the hosl and this was thought to indicate that the
heterogenous antibody formed in the infected individual
reacts with a virus that exists in only one invariant form,
However, Birrer, et zl (1981) reported that antirenic
variants ol ncasles arise spontaneously following
selection in the presence of a neutralizing monoclonal
antibody dirccted to the HA of Edmonston measles virus,

The variant viruses are not neutralized by the monoclone

used for sclection, while the s econd monoclone still



10
neutralizes, This limited analysis showed one of these
variants to bc antigenically similar to a low passage
Wstreet® virus isolate of measles., Thus the possibility
arises o: antigenic variation of measles virus outside
the laboratery, and the authors speculated whether
antigenic variants arising in nature can play a role
in the persistent infections of man with measles = like

virus.
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2.3 1:2ASLES VIRUS REPLICATION
There are many variables which show significant

influence on the severity of measles infection. the

length o Li.l:z wquired for the appearance of progony
ﬁirions, and the amount of virus ultimately produced
(Dejong anc Winklor, 1970, Portner and Bussell, 1973).
These varicbl:s are the virus strain itself, host cell,
and the sultiniiecily of iniection. The replication
cycle of the mezasles virus can be divided into three
major events which are, tha 2dsevption ponetration

and unconting: synthesis of virus-specific
macromolcaulan and finally. the assemhly and relcase

of progxeny virus. The virions attach to c2llular
re~entors, by nerns of the snikes on the virus envelope,
Inc such rocepuwer Tov measles virus is a glycoprotein
that contains only low levels of sialic acid (Duffy

cen? Mawe, 1576 7. is thowet+ “hr* <he virions

enter the coll cither hy "Viropexis" (Phagocytosis)

rCam "3 @t 2les 1900) or by .  .on of the viral membroré#
with the ccllula. membrane {Morgan and Home. 1968) as

scer ‘n stacr narvamyxoviruscs. Dither of these
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presesses is uvltimately followed by the release of

nuclaocapsids into the cytoplasm {uncoating) and

it is likely that both occur during infection (Choppin

1
i

and Compans, 1975}, Virus RNA synthesis is initiated

/ Portner

shortly afler infecction and Bussell, 1973):

|
|
!
|
synthesis of virus proteins and genomic RNA, which i
I

is encapsidoted into nprogony nucleocapsids then occufs.
All of these ¢vents appear t¢ take place within the
cytoplasm of infected cells. Though it has been

reported that measles RNA can be isclated from the i

nuclear fraction of infected cell extracts (Schluederberg

and Chavanich, 197lt}. The measles virus genome, i

is negative-stranded hence cannot function as a message;

the synthesis of smaller, complementary RWAs (plus }
|

strands) is nccessary., Although enzymatic activity

|
has not boen reported for measles virus, other I
paramyxorusss contain a virion-associated FENE polymerase

{transcriptase) which is associated with - 1

the nucleocapsid (Rgbinson, 1971)., Virus-specific I

RNA transcripts, in association with five different size

classes of polyribosomes have been detected in

measles virus infected cells {(Yeh, 1973), Thege RNA

I



ape comploucntary to genemic RNA (Yeh 1973), Therefore
at least 2 portion of the ~omplementary RNA functions
are messale for the synthnsis of virusespecific proteins.,
At one stz ¢ of the replization cycle, the virus must
transcribe coumplete 528 {olus) strands to serve as
templates for the f ormation of 528 (minus strands)
ger~mes. Il is not known whether the enzyme that is
necessary for gernaic RNA replication (replicase)
roprecents an 2litcrmative function of the trans-
criptasc or vhether a separate enzyine or enzyme submit
is required (Kingsbury. 1974). It is also apparent

-

that the vrogeny s« cculer are repidly e capasidated,
gince freo pararv.esyrzirvees RVA has not been observed
o af_cbed ol ‘Kingsh ry, 197l4). Studies using
metaboliec inhih fons have ~bown protein synthesis
can be detvetod «7hin 3 hwwis 2a9ter infection and
tha” il reaches a peak lon: before the appearance of
infectious viiiuviwe \corine: anc Bussell, 1973). The

decvelopment of virus speci®ic antigens within infected

cells hbns boen stuvdies wit imwunaflvroresseance technigucs
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Within a fow hours after intfection, virus-specific

antigen can be detucted in thae cytoplasm. The

fluorescence first appears as fine dots in the
perinuclear roegion, and as the infection procecds and

tha intensity of staining increases, this fluorescence

l
often completely cncircles the nucleus, Ultimately,

the nucleocapsid antigens become dispersed throught
. |
the cytoplasm (Norrby, 1972). In the nuclei of some

cells nucleopnsid antigens can also be detecteds with

nuclear staining being most prevalent late in infectiong
l
and the anftizens are associated with nuclear inclusion
|

bodies (Enders and Peebles, 1954, Norrby 1772). |

The envelope antigen (HA and HL) first appear in the

|

cytoplasm at one pole of the nuclems. producing a
meshwork oif Iine threads of fluorescence (Norrby, 1972)
These antigons may become dispersed later in infecti?n,
throughout the cytoplasm and can éccumulate in the &
cytoplasmic membrans (Norrby,1972 Ehrnt gt al 19?&).I
The budding of nucleocapsids teo form infectious viriqns

: I
occurs at thisse sgites on the membrane where virus

_ Dalcqg .
specific antigons are present (Dubois/and Barbosa, 1973).
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The assembly and relecasc ¢f progeny virions the
final step in virus replication starts when the cell
membrance becomes altered in appearance to more closely
resemble tho virus envelope,; it becomes thicker and
more electron densc, and spikes appear. The
nucleocapsids then asseu.le bencath These areas of
the cellular membrane and align in parallel arrays.
The membranz then protrudes (buds) to form progeny
virions (liakai ana Imagawa 1969, Dubois Dalecq and

Barbosa, 1973).
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2.4 MEASLES VIRUS-CELL INTERACTIONS

Therc are two aspects of measles virus-cell
interactions that are of immense interest to
virolcgist, These are the cytopathic effects on
measles virus-infected cells and interactions of
hemagglutinin (HA) with certain erythrocytes
(Perics and Chamy, 1960; Rosen, 1961), It has
been shown that mecasles virus can be grown in a
variaty of primary and continous cell lines, although
the best results are obtained with cells of human
and simiam origin (Matumoto, 1966). Enders and
Pecebles (1951.) first described mecasles virus infections
wnich usually produces very distinctive CPE that are
characterizced by the formation of multinucleated
giant cells (“yncytia) formed by fusion of mononucleated
cells. Theo chromatin assumes a marginal position

and is replaced by intranuclear inclusions with cosinophilic

inclusions developing in the cytoplasm, In addition,

chromosomal aberrations and breakage have been observed

in measles virus infected cells (Csonka, gt al., 1975).
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The formation of syncytia is dependent upon the
presence of a virusespecific protein on the surfaces

of infected cells, This "fusion factor" may be
identiezl also to the hemolysin (Cascado and

Karzon 19565, Choppins and Compans, 1975), This

is supportcd by data obtained from ts wutsrte of
measles virus, Some of these mutants fail to

produced syncytia at the non-permissive temperature,

and the infocted cells do not contain detectable
amounts ol ihe HL polypeptide, as determined on
immunofluorccence tochniques (Haspel gt al., 1979).
Syncytia formstion can occur within 5 hours when

cells are infected at high multiplicities (Cascado and
Karzon 1965), Non-infectious measles virus particles,
such as ultraviclet-irradiated virions (Toyoshima gt al
1960) and the *Small HA particles" (Schluederberg, 1962)
can also produce syncytia, Therefore, syncytia can occur

even in the absence of virus replication.,
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A.secoﬁa fype of‘méésles virﬁg OPE (etraind—fé?ﬁiﬁg)
has also boon described, This'ls chéracfirizediby h
the appearancy of sPindle-shapeQ or stellate cells
that have 1§ng and irfegular cyfoplasmic processes
(Odde, et al, 1961). Straind forming CPE often
occurs when cells are infected with undiluted,
péssaged inoéulﬁm, and infécti&ﬁa &ielda are often
greatly recduced (Oddo, et al 1961), Measles
virus is known to agglutinate only.monkey or bhaboon
erythrocytecs by interaction witﬁ a different cell
receptor from thot used by orthomyxoviruses., This
observation wos first reported by_Earies and Chamy
{1960), Uniiko haemagglutinati&n by oﬁher
paramyxovirusecs, that by measles virus is maximal at
37° and, because of the lack of neuraminidase there
'is.hd.spontaneous elﬁtion of the virions.' Bacause
of the successful interaction at 37°c Higher titefs
are obtained in the hemadso:ption test at:370c than
.at uoc, and sinc¢c the virus does not eiute from
the erythrocytes at the higher temperature, 3?00

ig used for these tests. The haemagglutination
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2.5 PEx3ISTENT A"D_LATENT MEASLES VIRUS INFECTIONS

Mcwolos virus is known te share with other
peramyxovirvuscs Lac ability to ostablisn persistent
in*ections ‘nowvitoc fChoppin and Compans, 1975).
Though “acusl.s infections usually producces
widesprond cellular destruction, but when the
surviving cells are sglected and subcultured, they
o Lei show cvidenc: of being persistently infected,
A common foature of most poersistent infections is
that th. cultured cells are usually refractory
w superinisct’on wich the measles virus, but
are — il pilocted with other, unrelated virusces
tRustini:a. 656, Norrby 1997; WMenna et al, 1975).
Th» “yp: of pwsictant infoctions produced by meoslcs
iy vl e eepsiderably from Y carricr culture®
44 wodt: low levels of anfectious virus are
continously shoed into th: modium (Rustigian, 1966;
Moryhy, 1967) to a more latunt form in that the
cul ty s D93l to produc: infictious virus, that is

Aot ooy cultuacs These type of culture
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contain virusespecific intracellular antigens
(Knight ot al; 1972, Rustigian 1966) and all sizc

classcs of virus-specific RNA (Winston ct al, 1973)
Jarsistert measles infections can be established by
growings infccted cells in the prascence of specific
antiscra (Joscph and Oldstone, 1975) and thore is
no evicdonce they can be “cured" by continucd growth
in thc pircsonce of antiscra (Norrby 1967, Gould and
Linton, 1975).

Howover, it should be noted that the distinctions
between these two types of persistent infections ore
not absclute for ¢xample, by subculturing cerricr
cultuircs of Hela colls in the prosence of 2ntiserum,
Rustigian (1966) was a%le to isclate clones that Fnilcd
to release infoctious virus. Converselly, persistently
infeeted hamsler ombryo fibroblasts that did not produce
infectiorrs virus bogan to spontancously releasc low
levels of infoctious virus, when the cells were

repeatuedly passngzed (Haspel et al 1973),



There are posci~le st

involved in the establishment and maintenance of
persistent infection of measles virus, The possible
role of defecting interfering (0I) particles; temperature
sensitive (ts) mutants and the iatergration of virus
genoin: have been exploited (Husng and Baltimore, 1970,
Preble and Youngner, 1975). The genetic information
of non--oncogenic RNA viruses may become intergrated
into the cellular genome. There have been reports
that DNA isolated from cells persistently infected
with measles virus contains seduences that are
homologous to measles genomic U.A (Zhdanov, 1975).

In studies with another paramyxovirus, respi atory
syncitial virus, DNA extracted fron persistently
infected culturcs was used to infect susceptible
cells, whica subscquently released infections virus
{Simpson and Timws. 1975). 11 hos been sugrested
that defective interfering particles may be associated
with persistent iafections in-vitro and with certain
sub--acute or latent infections in-viveo (Huang and

Baltimore, 1970). These particles arise during

serial passage of undiluted virus stocks,



These are particles thal coutein only  yerew
of the virus genome. The proscnce of defective
measles Virus particlas was first suspacted when species
of iMA smaller than 525 genomic LA were detected in
preparations of measles virions (.insten et al., 1973).
In addition smaller nucleocapsids (2003) which contain
cells (K:y, » and Payne, 1974). T.ose smaller RNAs
and nucleocapsids can be clivin:tod when virus stocks
are plaque purificd and passa ed ot low multiplicifies
(hiley et al., 197Lh). It noo been teported that
undiluted passaze of measles vitus results in strand-forming
CPEZ that is associated with a docrease in infections
virus yields, and that diffare.t types of virus-specific
products, *non-infectious HA* sre produced (Oddo et al.,
1961), Thuere is a growins boty of evidence which
suzgests that (tg) mutants nuy proeticipate in the
establishment and/or maintenance of persistent infections
and that they may be selccted o during the course of a
persistent infection (Preble and Youngner, 1975). There

have been two reports of tne isolstion of (ts) mu.ants of
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measles virus: Knight et = .. (1970) =s&. -

"non-yicld"™ culture of hamster cabryo cells which

began to spontancously produce saall anount of 'virus

after 18 passages at 37°c. Greater yields of virus

were obtained when the culture were incubated at

33,5%, and the virus rcleased wzs (ts) (Haspel et al.,
1973). Gould and Linton (197%) also isclated a (ts)
mutant from HEP=-2 cclls persis.ently infected with

measlss, When shifted to 39% th: cultures appeared

to be "cured" based upon the loss of detectable
intracellular antigens. Howecver, the antigens reappeared
when the cells were shifted bock to 37%c and subcultured.,
Both (ts) mutants and defective interfering particles may
act in a fashion analogous to D1 particles by interfering
wita the replication of wild-type virus. This suggests
that (ts) mutants may have som: type of selactive advantage
in persistent infections, since therce is no evidence

for the subscquent isolation of wild-type revertants
(Youngner and Quagliano, 1976). These observations have
not becn detected in persistent nensles virus with certainty

since ts mutant of measles virus was lost from persistently
infected hamster cells during fu-ther subculture and was

replaced with a virus that replic.ted like the wild type virus.
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2.6 MEASLES DISEASE AND IT:5 COMPLICATIONS

Measles disease is charactirized by a persistent
fever of 1% hacking, dry cou h =nd delirium
photophobia, darkening of the skin due to increased
blood flow into the rash. The virus is highly infectious
Spreads by droplet infection, and initiates infection
in the upper respiratory tract of zusceptible individuals.
The clinical course of the infcction has been well
documented (Katz, 1972). Thce clinical consequences that
follow the immuno-suppression induccd by measles virus
infoction vary widely. Pheumonia, gastroenteritis
and otitis medin are frequent cosplications »f severe
measles and play a major part in producimg the high
mortality of this infection noted in many tropical areas
(Morley, 1969; Anonymous, 1976), Fost-measles
pneumonia is sometimes duc to ini:ction with organisms
of low virulence and it is 1i%cly that the severe
impairment of the cellular and lumnoral immunity that

accompanies measles, predisposcs to this serious
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Complications, Diarrhoga is clsc a common
manifestation of measles with ilic effect of reducing
the intake of food by the child, liecnce dehydration

and dcesquamation of the skin duc To a negative nitrogen

balance.
The association between P_asles and diarrhoea

is quite¢ obviocus in developing countries today, as
there was in the developed world in earlier times
(liorley et al,, 1963). The role of immunologzical
factors that may account for Lhc¢ association between
measles and diarrhoea have been reviewed (Greenwood
and Whittle, 1981), Measles at the pro-dromal stage
can lead to appendicitis causcd probably by defects in
imnune responsivencss as a result of infection of the
imnmunocompoetent lymphocytes by the measles virus

(Lonbet l..‘t ﬂlt, 1982)1 Oguny\_ -nd GbﬂdEbo (1981’)

remarked that measles and malarial infection in children
often leads to an inappropriatce socretion of antidiuretic
hormone (ADH), Measles virus irnfoction can also cause
a brief remission in children with juvenile rheumatoid

arthritis (Yoshioka et al., 1901). ®everc measles



virus infection can reactivatc & latent herpus simplon
infection characterized by ducp croding oral ulcers

and severe corneal losions (Whittle et asz., 1979).

Severe anaemia a conplicatior not reported before in
measles was obscerved by Effiong (1975) in 12% of scovere
measles cascs from Nigoris, possibly due te malnutrition,
poverty and delay in betwzen onsct of illnese and the
admission of paticnts,

Symptoms of neurological involvement can develop
in many patients during measlces virus infections,
Enccphalomyelitis, myelitis, hemiplegia, optic
neuritis, Bell's palsy, guillain-Barre' syndrome are
often associated with measles virus infection,

(Miller ¢t al,., 1956, Tyler, 1957; Katz 1972), Pollack,
et al 1975, and Guerrin et al, 1981)

Subacute sclerosing pancucephalitis (SSPE) a rare,
slow, chronic neurological dis ase is associated with
measles virus infection, It is charactirized by
mental impairment, myoclonous nd progressive mental
deterioration which lead to dooth within 1 - 3 years
from the onset of the illness (Agnarsdottir, 1977).

The association of SSPE to a viral origin was first
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proposed by Dawson, (1933). The persistence of
measles virué within the CN35 of SSPE patients were
also observed (Comnolly et al., 1967: Payne et al,,
1969) , Epidemiological data shows that 3SPE is more
likely to develop when natural measles occurs before
the age of 2 years than in older children; with a ’
clinical onset beginning at the mean age of 10 years
(Sever et al 1974). Hence SSPE will be common in
those areas of the tropics where early measles infection
is the rule, urnet (1968) remarked that, since

SSPE is contracted early in life, an immature immune
system or a heoightened susceptibility to a 1easles
virus variant could be contributing factors.

Available daia tend to support the proposal that

SSFE may be duc to variants of measles virﬁs,

possibly defective variants unable to produce mature
virions. 3Such variants may be sclecfed within the

host during neasles infections (Payne and Banblis 1973),
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Another chronic neurological disease cften

associated with a persistent measles virus infection

is multiple sclcrosis (MS3),. This disease i1s common

in developed than in developing countries. This
disease is secen in young adults following a relapse

and remission over a period of years. MS is common

in developerd countries possibly because there are
always an incidence of measles towards the older age
brackets in these countries, M3 is characterized by
demyelination and fibrosis gliosis (Lumsden 1972),

The demyelination in MS may be due to an autcimmune
response, since antimyelin antibodies can be demonstrated
(Paterson, 1971). 3Jome genetic factors may pre-dispose
to MS, since o high proportion of MS patients with
HL-A3 AND HL-47 tissue antigens are seen.

Other autoimmune diseases are alsco associlated with
measles virus infection, such as rheumatold arthritis
(Leitinin et al, 1972) Polymyositis (Chon, 1967),
Scleroderma and Goodpasture's syndrome (Norton, 1969) 3
Sjogren's syndrome (Shearn et al., 1970)}; Reitor's
Syndrome (Philips and Christian, 1970) and Systemic

lupus erythomaiosus (SLZ). The association between



30

measles virus and these commective tissue disorders

is evidenced by either the detection of high measles
antibodies in scrum and other body fluids without any
viral etiolo;y and also the detection of measles

wirus antigens in infected cells or biopsies

Tubular structures resembling paramyxovirus nucleocap=-
sids or measlces virus antigen have been defected in
both SLE cells and tissue biopsies (Kawano et al 1969,
and Alekberova gt al 1975). Also elevated titers of
measles virus zatibodies and DNA from SLE tissues

contained sequences which hybridized with measles
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The first clinical features of measles which
appear after an incubation period of 10 to 1 days
are fever, conjunctivitis, a runny nose and small
papular lesions in the mouth (Koplik's spots).
Virus is present in circulating lymphocytes,
Koplik's spots and the epithelium of the respiratory
and gastrointestinal tract. Three days after, rashes
may appear and become confluent, haemorrhagic and
darkened (lMorley, 1968). One week after the onset
cof rash., extensive desquamation of the skin may occur in
severe cases. .casles antibodies may be first detected
from the first bto the third day of the rash; they reach
their maximum Titer by the twenty-fifth day after the
onset of illncss (Enders-Ruckle, 1965) a short drop
in titer may b: noticed in about 8 - 18 months,
These antibodics can persist for life with a slow
decline for more than 30 years after the illness.

Dekking (1962) observed measles antibodies even at
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80 years of age in 15% of individuals.,

It is a known fset frow the classic studies of Panum
(1847) and of Black and Rosen {1962) that following
natural measles; infection, immunity is completely

solid and lasts at least 65 years, even in the

absence of reinfection, This life long immunity might
be due to persistent measles infection which c¢an help

to maintain immunity by continued stimulation of the
immune'systcm. There isla possibility of having a
reinfection by the same virus or cross=reacting viruses.
The continual re-cxposure of adults to infected children
is also likely to play an important part in maintaining
cffective protective immunity (Enders-Ruckle, 1965),
There are clear evidence that measles antibodies are
neitherlthe oniy nor the most important mechanism 1
involved in iumunity. Even patients with immunoglobulin
defiency handle mecasles infection normally (Good and Zak,
1956), while those with defebts in cellular immunity suffer
serious con sgequences from measles infection., There

is giant cell preumcnia without any rdsh and oftenm
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accompanied by the involvement ofT-cells, (Valdimarsson
et al., 1975). The rash may be a Seneralized delayed
hypersensitivity reaction, Coombs and Gell Type 2
(Coombsg & Gell 1975), On the othor hand, histological
and immunoflucrescent studies of the skin show measles
antigen and features suggestive of an Arthurs reaction
Type 3 (Kimura, et al., 1975);: Olding-stenkvist and
Bjorvatn, 1976). Antibody and complement can lysc
measles=infected cells (Kibler and Meulen, 1975).
These rash reach its maximum at {he time that free
antibody appears in the serum. Antibody - independent
cyto~toxicity to measles infected cells 1s at a maximum
during the time of the height of the rash (Whittle and
Wer blinska, 1980). However, the imnunopatnclogy of the
rash of measles isg thus difficult to classify, it may be
a type II, IIL or IV reaction or < combination of all three,
T-lymphocyte (HLA) restricted killing of measles
virus infected cells was noted in an invitro study
(Wright and Levy, 1979) but this phenomenon was hever n
noted during natural measles infections in man. This

killinpg can only be achieved when the target



102

Besddiag

faloulabed t.
it gale

e ———— e e e

Shredded paper ARG g ¢ (1718 1,94

Saw dust FREG.ER 1037, 47

N
Cal
T

Note: Mean for shredded paper wae
af = &

TISGUEL Ese COUNT

toenared wilk

Beddiny Mean + Af

{(t caicl

falveiatey

Shredded pape~ A7EIL.20 532,92 I.8F

Sawdust 2INAL. 6B ¢ 295,07

Note: Mean for shredded pagsr wze raszas
af = 4.

f

Tabulateo
tahid, vi

febelated t
t tabia. 85}

t

AR O ]

sasndust,

Pi{g. 95

candust.,



102

Berdting Muap 4 &f falpoiabed ¢ . Tabulated t
iv calc ! tahid, 22
bhredded paper  409%.29 ¢ {47, e I 2,31 Pi{ad. 05
Saw dust SRODLER 137,47 -
Note: Mean for chredded paper mat rawcraved wilh sean fa- sawdust,
af = &
TIaGUE Log COUNY
Beddiny Mgan + 5f Calvuiated + Tabalated &
{t caic) t tab(@.as)
Shredded paper 1752L.08 ¢532.92 3,85 ¥ e P(@, @5
Sawdust 23QAL.62 ¢ 295,07 - -
Note: Mean for shredded papsr €3¢ ressaveod with az5n for candust,
af = 8.



3L
{host infected cells) and effector cells (killer T-cells)

“ share common major histocompatibility antigens. The

mechanism of this restricted killing is not completely
understood but possibly due to thc fuct that cyto-toxio
T-cells can only recognise the new antigenic dterminants
produced by the combination of host cell surface antigens
with those of the invading microorganisms which become
susceptible to attack by the antibody (Greenwood and
Whittle, 1981).

Both cellular and humoral immunity are depressed in
children with measles (Whittle et nl., 1973). The defect
in cell-mediated immunity in chiliren with this condition
is complex., Delayed hypersensitivity skin reactions are
lost, This was first noted by Von Pirquet in 1908,
Lymphocyte counts, especially T-cells are reduced
(Coovadia et al.,, 1977). Diminished response of
1ymphocyte transformation and leukocyte migration
inhibition fo tuberculin and candida antigens are also
noticed (Kantor, 1975; Whittle et al, 1978).

Lynphocytes stimulated with PHA f2iled to produce

lymphokines (Joffe and Rabson, 197°.) and chemotaxis by
PMM was also impaired (Anderson ot al., 1976).
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Infact a2 potent immuncsuppressive factor which

contributes to most of the defects in cellular

impunity are produced in acute phasc sera from measles
infccted children (Whittle et al., 1978), Because

of this severe impairment of the immune system, there

is a predisposition to some of the scrious complications

associated with severe measles infection,
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2.8 ZPIDZMIOLOGY OF MEASLES

- —

Since the discovery of measles by Rhazes, it has
becon¢c o favourite in most epidemiologiecal studies, moreso,
because of its high incidence, regular occurance
throughout th: world and clinical scverity particularly
among malnourished children (Barkin 1975; Dossefor et al
1977) « The regular recurrence of cpidemics in large
unvacecinated populations is one of Lh2 impressive
epideniological features of measles; a reflection of
a dynamic implication of the consLant influx of susceptible
children into the population (Seper, 1929). These
susceptible vary from place to placc, In Nigerian
and Sudanse communitics, studics Ly Obio (1979) and

shcwed that
Elkarim (1981) respectively /the 1 - 3 year age were
most susceptible to measles infoction. In West and
Central Africa, sceveral studics has shown that almost
all cases of nweasles occur before tire sixth birthday
(Morley ot al 1964; 1966; McGrezor, 1964; McBean,

1972, Henece 211 children six nontlis to six years
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of age arce at risk of contacting ncasles disease.
Therefore, mass vaccination cempziim should attempt at jmmu-
nizing =
thesc age groups, The changing incidence of measles
in any community depends on the iLimune status of the
population as it r¢lates to its size, density and
coumposition by age (Fraser and Martin, 1978)., Black (1976)
suggested that all persons are equally susceptible to
measles initially and when a susceptible is infected
he rcuains infcecctious for a limited period and then
through death or acquired immunity, withdraws from any
furthzr participation in the cepidenic cycle, The severity
of cpidenics being 2 function of the number of suscepti-
bles in the populationg
lheasles has a temporal scasonnal distribution
pattern. Dejong and Winkler (196L) found that measles
virus is wore stable when the relative humidity is low.
The fovourable effect of dry air on measles virus would
enhance spread in the hot dry senson of Persia (abu Becr,
1748) or Szhelinn Africa (Mey.r, 1965)., Hence the

relatively high incidence of measles during thesc seasons,



38
Also the effact of climats is §--irzct, through its
eifect on human habits, since huzans tend to
congreg-te most, in these incleucnt seasons,

There is no difference batween the sexes in either
the incidence or the severity of aesasles. However,
antibody titers in women, are ucrginally higher than
in wen (Black, 1976),

Occupation and institutions affect the overall
incidence of measles; the age at which measles is
usually contacted and also the rapidity of its spread
by isclating or congregating susceptible individuals
(BElack, 1976). Black and Davis in 1968 noted that
social sotting exerts a clear influence on the age
at which measles is contacted, Thc changee in national
social structure hove resulted in a highly immune
population at the time of induction, For example,
in 1962, at least 98.8% of recruits entering the
U.3 Army had measles artibody,., lizvertheless,
0,7X of the military population developed measles
annually (Black 196L4). Sociocconomic factors often

show a correlation to age at waich measles infection

occurs (Black, 1976).
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The pattern of mensles trunsnission in the tropics
is quite variable, with three distinct patterns in
the vaccinatoed and unvaccinated tropical populaticon;

onc each in urban, rural and rcaots areas (Robert

Davis, 1982), 1In denscly popul:tcd urban areas,

with sufficient non-immunes, mcaslaes is continously
transmittoed and also strikes vory carly in life
(Rosenbloom, 1968)s Little is kiown about intra-urban
transmission (Robert Davis, 1962) but nosocomial
transmission occurs within neishibourhoods and household
contacts (Guyer, 1976), Menslcs tronsmission is
discontinous in unvaccinatzd rural populations with
interepidenmic intervals of varying length (Agboton,
1969), Robert Davis (1982) indiecated three
theoretically possible patterns of urban to rural
transmission, Me2asles can spre2d from village to
village, independent of urban tronsmission, or it can
also spread from urban areas to villages, with a
scecondary spread between villages. Finally, measles
sprecads from urban areas to villiges, without secondary

spread between villages. Therciore, the periodicity
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and age distribution of measles distinguishesa a rural

from an urban measles transmission, In unvaccinated
remote areas measles transmission can be viewed from
the classic work of Panum (1940) on the Faroce Islands,
The smaller and less accessible the community, the
lower is the risk that it will be struck bf measles

in any given year, When measles strikes, it affects
all susceptibles, with higher case=fatality rates
among young children, and declines strongly with age.
In remote communities, measles sprecads rapidly

and then dies ocut, when introduced to the whole
population, {Black, et al., 197); Black 1975; Adel and
Gajdnsek, 1963). Geographical =nd ethnic factors
determines the epidemiological pattern of measles
virus infections between and within island communities
(Rosen, 1962; Black, 1966; and Gould et al., 1971).
These factors such as crowding in densely populated
unvaccinated cities promotes close personal contact
between susceptibles and contagious persons. The
large population then, assume constant replenishment

of the pool of susceptibles (Robert Davis 1982)
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Indulayr communities are tuc remoie o bo com‘bwtla"
reinfected from outside, Introduction of the virus
produces an explosive outbreak, but the nuuber of births
is not largelfnough%o sustain transmission once local
susceptables hove been infected  The behaviour of measles
in most rural communities is intermediate between those in
insular and urban communities , 1ndicate$ by marked seasona=-
1ity.,
measles
The incidence of .. - 18 vaccinated urban communities,
hoﬁevcr, in very low with a high vaccination coverage as
a result of casy access., There is also a2 lower unit cost and
qn'zés;ercold chain conservation, Obsbrve% declines in
incidence and mortality of measles after mass immu nization
have been demonstrated (Gucrrere gt al., 1974 WHO, 1978).
Heymann (1980) obsecrved a2 decline in number of declared measles
cases and @& shift in the age distribution of urban measles
cases towards higher age brackets in Yaounde - Camergun.
Similar obscrvcotins were r;yortcd in CZechoslovakia and
the U.S.4. (Segda 1979, Himmon. et 21, 198C, Pol, 1983)
but not in other urban arees of the developing world
(Heyman, 1980). Following the introducticn of mass
measles voccination campaign in several rural areas of
West Africa, the incidence of measles decline from 15 per
100,000, to only 4 per 100,000 (Robert Davis, 1982). These
cases of measles reached its lowest point about eight
months later, it returned to its .pre-v?cc1nctiun programme
levels (Forge, 1971). |
In Th- Gambia, in 1967, a2 mass mcaskes campaign exercise
was launched which reachcd 92,5% of the rural children
aged Six months to four years (Foster ond Pifer, 1971§.
The impact of immunization on rcmote and insular populgticns

suchas the Pazcific atoll (Ebey. and Marshall Islands)
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resulted in achieving a high vaccine efficacy of B83.,5%

without any decrease in immunity i.a the population sever-

al year after immunizotion (Melrtyre, et al 1982,
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In Africa the epidemiology of measles is quite
variable in both its seasonal pattern of antibody
development and the modal age for the peak incidence
of the disease, In the tropics; measles occurs at
an earlier stage of life than in temperate areas and
earlier still in crowded urban comuunities than in
Scattered r‘urél settlements (Morley, 1962). In
Nigeria, the median age at which measles is acquired
varies from 16.5 months in northern to 21.5 months in
eastern Nigeria and is 24.7 months in Ghana, 29.7 months
in Zambia, Rhodesia and South Africa, {Merley, 1969),
Serological surveys for measles antibodies carried
out using serum collected from various areas indicated
a difference in patterns of antibody development.
In isolated areas, the presence of antibodies corresponded
with the history of the disease in the community. In
measles endemic areas most persons in the older age
brackets had antibody bﬁt the age at which they were

acquired varied considerably in different countries (Black

1975}« The pattern of antibody development in a community
coincides with the age-specific attact rate. Antibodies

are acquired more rapidly in large families, but there
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is no relationship with some socioeconomic factors,
Measles antibodies cross the placenta and protect the
infant during the first six months of life, In some,
maternal antibody may persist for almost a year. Vaccina=-
tion with the live virus fails to 'take' during this period
because of the neutralizing effect of maternal antibody
(Greenwood and Whittle, 1981), In the tropics,
derived

maternally / measles antibody disappears more
rapidly than it does in developed countries, perhaps
because of a higher rate of immunoglobulin turnover
in infants exposed to many infcctious and most antibodies
have decayed by the time an infant reaches the age of
7 = 8 months (Greenwood and Whittle, 1981; Abdurrahman,
et al,, 1982),

The seasonal pattern of measles in some African
Countries are well documented, These patterns shows
a lot of seasonal variation depending on the location
of the area. In Sudan, measles shows a peak during
the dry period, from April to June (Elkarim and Salih,

1981). The Niger Republic and Sierra Leone show a



L5

rising incidence from May to June, (Wetseaédn) but in
Nigeria and Ghana, the lowest incidence occurs during the
~wet seasons (Morley et al., 1967a). Hence in West
Africa, the peak incidence occurs in the dry Seasun,v'
January to March. In East Africa, in the equatorial
lcountrius of Uganda, Kenya and Tonzania, the peak

month is April. In Zambia, Rhodesia and Malawi the
peak menths are November, December and January,

(Morley et al., 1967b; WHC, 1967). Gans et al

(1961) observed tho epidemiolozy of measles based

on data collected from widely sceparated places in
Nigeria (Vom ~ Northorn Nigéria; Ilesha and Lagos=-
South Western Nigeria), They showed that measles
occurs in annual outbreaks with the greatest intenw-
sity in the months béfore the rains. The variation

in the annual incidence in arcecg of high infection
pressure (large town - Lagos) is low, whereas in

rural areas (Vom) it is m uch hirher.

Hence there are high infection Pressures in larger
towns thon in the rural areas, In rural or semi-rural

arcas the seasonal activity on the farms may influence
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th . vosdiness with which moti .o Uring their children
to hospital, as well as th: spr-ud of the disease
Jworley cnd MacWilliam, 1961, . "1 . development of
the pidomics in the dry seasons in Yast Africa was
not24 by terlay, (1962) to Y. ~1: to the fact that
azricultural work comes to a zl-~dstill and, by
trodition, the people gather to Thoer for fastivals,
to ¥ ich children are brousat oo Lhiir mothers' backs
oou ara oxposed to droplet in 'ction, ¥nile, the
diecline in messles cas:s with o start of the rains
in sizeria, West Africa may h: -usociated with the
dispersa2l of o consiceraSle wioneiiion of the
coupunity t o their farms, (o:lr and hacWilliam,

10671 .
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2.9 THZ CONTROL OF MEASLES DISIAS:S

The prevention of measlcs con only be possible
on the basis of stimulating both the humoral and
cell~mediated imm;nity (Beale, 1977, Since the
introduction of the live attenuated measles
virus vaccine in 1963; it has bcen estimated in 1976
that 244 million cases of measlces and 2,100 deaths
have been prevented (Bass et al., 1976). Most of
these vaccines presently in use were derived from :va.
of the viruses isolated by Zndzrs and Peebles {1954)
which has been designated the .ldmonston strain,

T he other vaccine against measles to be used were

killed whole virus preparations introduced in 1965

and later imore potent and purifiod preparations were
made . Split vaccines based on the hemagglutinating
component were again developed ilarzon gt al 1965;
Norrby, 1967; MacMcrine and Parisins, 1968). The
development of killed measles vaccines became necessary

as a result of infection of the C.S caused by living
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vaccines, Also the protection of children under
one year old who are prone to scrious complications
can he effected by using killed vaccines given

early in life (Beale, 1977). To simplify the
administration of vaccines, killed measles vaccines
can safely be combined with cother killed vaccines
against diseases such as diptheria, tetanus,
pertusis and poliomyelitis (Dick et al., 1966),.
There is a limitation however, to the use of killed
me2sles vaccines, since £hey are associated with
scrious hypersensitivity reactions (Fulginiti et al.,
1967) probably an acute immune complex disease with
bronchiolitis and petechial hemorrhages in the skin.
The vacg!L; is known to induce only a short~lived
immunity, but sensitized individuals could be
reinfected and produce very large quantities of
antibody directed against the viral hemagglutinin
(Karzon et al., 1965). In ac¢dition, atypical

often severe measles infections have been reported in

some children who were - vaccinated with the killed
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vaccines and subsequently exposed to measles (Anonymous,
1979), In some instances especially when children

were revaccinated with live vaccines, delayed -
hypersensitivity reactions heve occured (Buser, 1967)s
There are several possible explanations for such
hypersensitivity reactions and fallures caused by the
killed vaccinej such as the failure to stimulate 1gA

at the portal of entry of the weasles virus in the respi-
ratory tract upon parental aduninistration, the virus

then multiplies locally producing sufficient anmtigen

to create circulating immune complexes (Beale, 1977).
This explanation may be wrong, since other killed virus
vaccines, (polio or influenz#, do not confer solid local
immunity and are not associated with similar hypersensi-
tivitye Another explanation is that hypersensitivity c¢an
occur to some seM$itizing non-viral components which

can be removed by purification of the antigen and
omission of the adjuvant(gennon et ale., 1967

Wilson et al., 1968), A more plausible explanation

is that., the killed vaccine lacks an important antigen
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required for protection, or fails to present it prope.ly
to the immune system; since low levels of antibody
produced by natural measles in“ection confer protection
to infected hosts when administcred passively, while

a larger quantity of antibody raised by killed vaccine
are required for protection (Korzon et al., 1965),
Latural measles in sensitized individuals is the
trigger which causes the hypersonsitivity reaction,

so that it is very unlikely thiat any tissue culture
components are the caise (Beale, 1977). There are
marked differences in the rzsponse against killed and
living measles vaccines. Norrby. (1975) has shown
that antibodies which inhibit hacmolysis, are present
after natural measles or living vaccine but not after
killed vaccine, Another possible difference is the
presence of cytotoxic antibody not adsorbed by
haemagglutinin, This antibody appears not to be

inducad by killed vaccine (Kibler and ter Meuten, 1975).



51

There are two living attenuated measles vaccines
most widely used today, Schwartz and Moraten .. strains,
both derived by continued passctie of the Enders =
Edmonston strain in chick embryo fibroblasts at reduced
temperatures (Pudgeon, 1969), Other strains such
as the Sugiyama strain grown in calf kidney cells
(Mirchamsky, et al., 1974) have been widely used.

There are two major problems associated with living
mezsles vaccines as it relates to adverse reactions
both short term and long term and also the duration
and degree of immunity. The Schwartz strain which
was usced in a controlled trial by the Medical Research
Council (MRC, 1966) showed less cases of febrile
convulsions following measles vaccine {1.9/1000)
than following natural measles (7.7/1000) also the
rate was reduced following pricr administration of
killed vaccine. Living measles vaccini. 1is not
recommended for use in children with leukaemia

or other malignant diseases, nor in those with a

deficiency ~# cellular immunity. In such people
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mcasles and measles vaccine couge a generalized
infection with & characteristic giant cell formation
such as giant c21l pneumonia (iartin et al,, 1982),
Natural measles confers a life long immunity even in
thie absence of reinfection, while living measles
vaccine remains effective at a high level (MRC, 1966)
for about 10 years post vaccination.

Unlike natural measles where sccend attacks are

very rare, a significant number of attacks of clinical
measles do occur in vaccinated individuals (Beale,
1977)« Krugman, (1971) studied the response of
children given, living measles vaccines and showed
that many ckildren developed low levels of antibody
with an anmnestic response achicved by subclinical
reinfection rather than clinical infection on exposure
to measles virus, The increasing occurence of measles
in previously immunized children have been reported by
a number of investigators (Wyll and Witte, 1971;

Plotkin, 1973; Rawls et al., 1975).
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In Nigeria, field surveys have indicated the

incidence of measles in recipicnts of the vaccines
(lerley, 1962; Henderickse and Sherman, 1965;
Fabiyi and Tomori, 1973)., Tho factors possibly
responsible for these vaccine Ifailures are as a
result of the exclusive use of killed measles virus
vaccine which affords only shori-term immunity
(Krugman, 1971; Norrby, 1975). The usual

and expected failure of a scrological response is
2.5% of persons given the vaccine under proper
conditions (Lerman and Gold, 1974),.

The use of live measles vaccine of low or no
potency, owing to improper handling, high storage
temperatures and over-exposure to light (Negler gt al.
1965; Arbeteretal, 1972; Eghafonaz, 1978) have been noted.
Also the neutralization of the live virus in the vaccine
by maternal antibodies in infants less than one year
of age (Lepow and Nankervis 1969; Weiner et al 1977;

Greenwood and Whittle, 1981) have boen observed.



Iﬁ the tropics maternally do ived antibody disappeiiS'
more rapidly mostly at thoe age of 7 - 8 months

- (Abdurrahiman ¢t al, 1961} than it does in developed
countries, perhaps as a result of the higher rate of
Immunoglobulin turnover in infants exposed to many
infections: Hence the optimum age for measles
vaccination in different areas can be determined,
when the age distribution of clinical measles cases
and the rate of disappearance of maternally-derived
measles antibody are known, Measles vaccine is
relatively expensive, beyond the financial resources
of poorer develeping countries which have less money
to spend per head on health projects.

The impact of measles immunization in some
developed countries such s Czechoslovakia and the
U3SA clearly shows that feasles immunization can reduced
the incidence of measles very greatly (Sinman, 1983).
In developing countries, however, many factors intervene
to reduce the overall impact of a measles immunization

programme. These linitztions which includes

maintenance of vaccine potency, achieving high coverage
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of children within the tor; et age range, typically
9 = 11 months and operationual costs must be accounted
for (Feachem and Koblinsky, 1962),

In the Cameroun, Heyman gt al., (1982) carried
out field trials of a more hzat-stable measles vaccine
with some degree of success, Intranasal immunization
has been tried witn live attenuated measles vaccine
(Zahradnik gt al., 1278) ond quite recently a new
measles vaccine (Edmonston-Zagreb vaccine) that can
be given at I} -« & months old intranasally, has been
developed and tried in the Gambia (Whittle et al, 198L.
This vaccine offers certain advantages. The vaccine
grows well in lung fibroblusts and maternal (1gG)
antibodies do neot reach the lung epithelial surface
to neutralize the vaccine,

To define the correct age at which measles
vaccine should be aduinisicred is necessary to
safeguard against vaccinc wastage. In the U.S.A.
measles vaccine is given at 15 month and 12 months in

Canada. For the African child, the age is not well defined,
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i1t is 6 = 9 months in ivcria (Harry and Ogunmekan,
1981; Ogunmekan and Harry, 1981, Abdurrahman; et al.,
1982, Heyman, 1983), and 7% nonths in Kenyan Children
(M,0.H Kenya and WHO, 1977). The 9 months
minimum age seems to be widely adapted in mos; parts
of tropical Africa. The question of identify-ing the
target population is also necessary. In West and
Central Africa almost 2ll coses of measles occur
before the sixth birth day (lorley et al., 1966,
McGregor, 196l ; McBean, 1972)., Thus, the initial
attack phase of mass measles campalgns carried out
in thase areas should atisrpt to immunize all children
six months to six years of age. For an effective

'
measles elimination straiciy, attention should be
focussed on an improved surveillance system;
aggressive outbreak control, national will to apply

resources; increased profcssional education; a fully

functional immunization programme with total geographical
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coverage for maintenancs o. » high level of
immunisation, Others iacluc s the necessity to
ensure an offective cold--c.iin For maintenance of
vaqgin: potency: the icentification of a correct age
limit; the enactment ar - Sorcement of school
immunization laws requirin: children from kindergarten
to a hisher grade show proafl o7 measles immunity and
firelly, ratiocnal immuni...iion programmes should

emphasize contreol in urh:n s2ttings since they

serve as reserveirs of th: wcasles infection (Rey 1969)
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3.7.1 Hicrotitre Appar ius
The hemagglutination inrinition test was performed
in Linbro/Titertek microtitration multi-well plateg
(N0.76=-221-05) with conical “V¥ bottom well"(1.ogo".m
approximately) with eacl: well having a cape-city o.i“_,ZEm],
approximately, The platcs were obtained.fr'o.m
Linbre Scientific, Inc. a “ubsidiary of Flow
Laboratories Inc., dandem, Conn, 06517, U,S.A.
Microdiluters and micro-ciopper pipettes obtained
from the same source were used,
3.1.2 [Measles HA anti‘en (Behringwerke)

Hemzgglutinin ob*tined by splitting measles virua

(strain 1977, Dr. G, Endcrs) with Tween -80-ether and then

1yophilised.,
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34143 Measles control se:u: (human), positive, lyophilised

(BehringWerke) ; prepared from a pool of measles immune

sera (this positive conirol serum inhibits hemagglutinating
activity of measles HA anti ‘en and has a titer of 1:1024).
3.1..beasles control seri (ravhit), negative,

Iyophilised (Behringwerie,.prepared from pool of

measles - susceptible cirildren, sera (this does not

inhibit hemagglutinatin: activity of measles HA antigen).

35145 Kaolin
The kaolin used to absor® ~1! the non-sgpeccific
antibodies that might be ‘'rosent in the sera was obtained
from Sheruan Chemicals ' 1.'ited, London, and prepared
as follows:=-
25.0g of kaolirn powder was added to 50ml of
nommal physiologica! saiine, mixed thoroughly
and made up te 100 1.
3.1.6, Normal Physiological saline
8.50g Nacl was nix-d in 500ml of distilled water
and made up to 1 liter, and sterilised by

autoclaving for 1 -inutes at 120°C.
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3.1.7 Alsever's solution (Composition and preparation)

Glucose 20.,8g

Nacl L.2g
Citric acid 0.55¢
Sedium citrate 8.0g

The salts were disolved in 500ml distilled water

and made up to 1 liter, This was followed by
and made to 1 liter, This was followed by

sterilisation in an autoclave for 30 minutes.

The solution was then stored at uoc until needed,

3.1.8C. 1lection of Monkey Erythrocytes for HAT Test
The red blood cells of a one year old patas
monkey (Erythrocebus patas) was collected on four
occasions by cardiac puncture and on two occasions
through the Jugular veins without sedation as
performed by an experienced small animal veterinarﬁ.
surgeon, In either of these methods, the hlood
were withdrawn and placed in four times its own

vaolume of Alsever's solution.



-=51

The monkey erythrocytes were washed in physiologicsal
saline for at least three times and the buffy cost
removed, The packed erythrocytes were then stored
at ,°¢c for not more than one week., A one percent
suspension was made from the stock, whenever needed

for the hemagglutination inhibition test,
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3¢2¢ MATERIALS & MATHODS

3+42.2s The study Area

Bauchi State is located between latitude S BOON
to 12 BOON and longitude 8 360 East to 11 580 East
approximately. Bauchi state has a2 population of about
2.4 million (1963) census and an area of 66,5 million
squarc kilometers with Pauchi as the capital, "The
stote is composed of sgxt. en local Government areas and
is berdercd in the East by Gongola State, to the Morth
East corner by Borno State, to the South by Plateay
Stote and to the West and South West by Kano and Kaduna
states respectively., The state has mean daily maximun
Temperature of 32&40C. The average annual rainfall
of 109cm. The hottest month is April (40.6°C) with
December (6.1°C) and Yanuary (7.200) as the coldest
months. Health care in Bauchi Stabe is delivercd through
nine functional general hespitals, one leprosarium,
two comprechensive health Centres, seven primary health

centres three urban meternitics, several hcalth Clinics,
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2 specialist hospital at the State Caiptal, four
private medical clinics and 2 few industrial, police

and Military clinics,

3 e2.2 Collect

on and analysis of Data from Medical Records

Measles immunization data for the EI'l mass campaign
exercise were extracted from the rcecrds of the Bauchi
State Epidemiological Unit covering the periods 1980
through 1983, Thesc immunization anctivitics were carried
out by the meobile team of the Epidemioclogical Unit and by
centres attached to some hospitals within the State.

Cases cf mecasles infection and deaths notified
as due to peasles discase were recorded daily and
reported menthly tc the State Epidemiological Unit from
hospitzls, dispensaries, child health centres, and
schools within the State, The diagnosis werc made
by expericenced nursces and doctors, Name, nge, sex,
residential arcen, history cf previous immunizations
were reported for each of the children diagnosed to

have mensles,
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342.3 Collection of Blood Samples and Serological A  zsis
The existing health care establishments in the

State such as hospitals, health centres, and clinics
were used as centres fer the collection of blood
specimens in each 1lncality. This is becausc, it
was easier to reach, or find a sizeable number of
individuals in these places, Questionnaires were
designed which included the following information
(Appendix 3).

(2) Name and date of survey

(b) Age

(c) Sex

(d) Aiddresses

(e) Occupation

(f) Medically important data such as pregnancy,

if female, duration of pregnancy, number

of pregnancies, miscarriages and abortions,

(g) 1Income, education or school attended

(n) Sociceconomic status

(i) Means of livelihcod and dietary habits,

(3) Type of water supply

(k) Toilet facilities
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T The consent of subjects in this study was cbtained
and about 10mls of blocd from ndults ani adolescen.

and Smls from infants were <(drawn by veneous puncture,

The blood wns immediately transferred to 2 sterile

bijou bottle kept in 2 sloping position at room
temperature an! the bloc !l allowed to clot, The serum

was gently dcenanted intc 2 sterile contrifuge tube and
centrifuged for 10 minutes at abeut 1,000 rpm to pack

any red blocd cells present, This clear serum

was again transferred to ancther sterile bijou bottle

and properly labelled, A4All samples collected from

the field, wcre troansperted in Ary ice to the immunclogy
labcratory of the Specinlist licspital Bauchi and stored

in a deecp freezer ot - 20c0c, When encugh serum samples
were cellected during the survey which started in November
1982 teo early 1984, transpertation was effected in dry

ice te the virclegy laberatory of the Department of
Microbiclegy ABU Zarina, The samples were again stored
gt -20%c, until useld., In this laboratory, the

scrum somples werc thawod cnly once for the hemagglutination
inhibiticon test, that w:s conducted in batches representing

each ¢f the age groups surveyerd,
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3.2.4 Treatment cf Sera tc Remove Non-Specific antibolies

Since some human sera (25 well as those from ¢ r
species) contain agglutinins for meonkey red blcod cells.
It is therefore advisable to adsorb cach serum at
uoc cvernipgh with 0,1m1 of a2 508 monkey erythrocytes
(Kunita et 21,, 1963). This nlsc applied to the
nensles pesitive an !l negntive contrel scra after
each hal becen reconstituted with 1,0ml distilled water,
The removal of non-specific inhibitors of agglutination
wigs carried cut by tontment of ¢nch serum s mples with
é% percent kaolin (Monnth et al., 17703 Inouye and Kono,
19723 Kone and Mil rom; 1977).

Serur: in 0,1Mml vclume wms added te each 0,3ml
of 25 percent kaclin, The hixfurc was allowed to
stnd at rcom temperaturce for about 20 minutes,
nfter which thoe nixture was centrifuged at 1,000 rpm,
to pack the k-_'..f-,-lin. Then, int. ench of tne trestud v
serum, a drop oof 50 percent monkey erythrocytes was

added, anl this nixture was kept at l}p ¢ overnight,



to remove the non-specific inhibitors, The following
day, the mixture was contrifuged at about 1,000 r.p.m.
for 10 minutes to pack the crythrocytes., The supernatant
(which now represented 1:l serum dilution) was removed
carefully, with a sterilo pastour pipetto into a

sterile test tube.

3.2,5 Titration of Antigens

_ Thel philised measles HA antigen was reconstituted
with 1ml sterile distilled water as recommended by the
menufacturer (Behringwerke), A preliminary 1:l} dilution of
the antigen was prepared in a test tube by adding 0.1ml
of reconstituted antigen to 05ml of sterile saline,
0,025ml1 of sterile saline was added to wells 2 to 9
in wach of three rows of wells in a V-type microtitration
plate and 0,05ml to 3 additional wells. 0,05ml of
the 1:4 dilution of antigen was added to the first well
in each of the three rows with the aid of a diluting
locp. 0.025ml was transfered from the first well to the
gecond well in each row and contained in series to the
end of each row, The solution was mixed thoroughly,

after each transfer and 0.025ml from the last well of
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each row was discarded, The dilutions of antigen noﬁ;
ranged from 1:h in well 1 to 1:1024 in well . 9, with
a2 2 fold difference between wells 0,025ml of saline
was added to each well of diluted antigen. 0.025ml

of a 1 percent suspension of monkey crythrocytes was
added to all wells. The plate was tapped gently to
ensure an even distribution of erythrocites, The plate
was then segled to prevent evaporation and incubated
for 1 hour et 37°C. After which the highest dilution
of amigen_whic:h caused HA was taken es the mtigew
titer, This represented owo hoomaglutinotien untt

(1 HA unit):, This 1HA unit was then multiplied

by L, to obtain a LHA unit, The LHA unit of antigen

was used in the HA1 test,

3.2.6 The Hemmarlutination Inhibition Test

Enders-Ruckle (1965) described the HA1 test'as-the
most sensitive. Simple and accurate test of choise
in measuring the humoral antibody to measles virus.

x ot . __,I‘I'
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Hence, the adoption of the test for the present
sorological survey, 0,025ml sterile saline was
added to wélls 2 to 12 of a2 microtitration plate, using
a microdropper popette, 0,025ml of the already treated
serum was added to well No,1 and 0,025ml of the same
serum into well 12 ( serum control), Using a microdi-
luter 0,025ml of treated serum was transfered from wells
1 to 23 from 2 into 3 to the 11th well and 0,025ml was
then discarded, The same procedure was alsc adopted
for both the positive and negative ccntrol sera, Then
the YHA antigen in 0.025ml volumes were added td all
the wells except the last well, the serum control well,
The mixtures was incubated at room temperature for 1
hour, After which 0,025ml of the 1 percent monkey
erythrocytes were added into all the wells from 1
to 12, The mixtures were incubated for a further
1 hour at 37°%c and titers read. The highest dilution
of serum giving a well - settled red blocd cell pattern
(inhibition of hemagglutination) was taken as the
serum titer, Any small degree of hemagglutination
was taken as lack of inhibition,
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3.2.7 Controls:  Each test contained the following controls

a,dntipgen Control

To check that LHAU were actually used in the test,
0,025ml of steriled saline was added to wells 2 to 5 in
eacth of 3 rows, The first well of each row was left
empty., '

0.025ml of the antigen dilution (LHAU) was then
added to the first and second wells of each row.

With the aid of diluting loops 0,025ml was transfered

from the second well to the third well of each row., After
mixing, 0,025ml was transferred from the third well to

the fourth and so on to the fifth well., The wells in

each row now contain 4, 2, 1, 3 and % HAU of antigen
respectively. 0,025ml of saline was added to each

well, followed by 0.025ml of 1 percent monkey red cells,
the plate was then tapped gently to ensure even distribution
of cells. The plate was covered and incubated with the
test for. 1 hour ot 37%., Complete aggiutination
occurred in wells 1, 2 and 3; indicating that 4 HAU of

antigen were used in the test,
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be. Serum Controls: Both positive and negative
serum controls were included in each test, Each was
treated appropriately with kaclin and monkey erythrocytes,
The final titer of the positife control corresponded
to the one stated on the label (131024) and indicates
the highest dilution which completely inhibits agglu-
tination,

C. Red Blood Cell controls:
0.025ml sterile saline was added to two wells.

At the time of adding the erythrocytes to the remaining
test samples 0,025ml of the same 1 percent erythrocyte
svgpension were also added and incubated with the

remainder of the test
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4,1, RESULTS OF ANALYSIS OF DT/ FROM MEDICAL KECORDS

441.1. PREVALENCE OF MEASLES BEFORE AND AFTER THE MASS
IMAUNISATION CAMPAIGN IN BAUCHI STATE NIGERIa

Figure 1, gives details of the vaccinations given during

the measles immunigation excrcise in Bauchi state (1977-

1984), Over 675,000 doscs of meacles waccines were administerco
to Children.during thct same period., aktibe heightcof the.

active phase of the EFI (1980-1984),473,761 doses of the vaccincs
were administcred, which represented more than half the total
number of measles vaccine doscs given for the study period
(1977-1984).

Meanwhile, the vaccine doses were doubled in 1980/81 to over
135,000 and 169,009 doses respectively.. rFrom 1982 it started

declining drastically to a levcl below the ini” ial stages of t' 2
precampaign eriod.

‘There wos a considerable decline in the overall incidence of me
sles cases during the ErI wrecompaign period upto 1982, a decline .
from 6,960 cases in 1977 to only 667 cases in 1980, Tluerecafter.
from 1981 to 1983. the mecasles cases increzsed steadily
even after the mass campoign W%ﬂnﬁgﬂﬂfhEd to a total of 22,427
cases @ level which uiorc than,{ the vrecampaign period

level of 9,968 cases,

4o1.2. MONTHLY REFORT OF MEASLES CnSES ChSES IN BiICHI SIATE,

NIGERIA
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Measles transnission was continous throughcut the
entire pericd of observation (1977 - 1984) with cases
reported in every nonth, Firure 2 shiws the ‘distribution
of reportcd cnses of measles by nonth «nl yenr for period
1981 - 1982, ./nnually, mensles opidemics begin in November
of the cne year and continous to liay of the following year,
This is followed by 2 decline in measles incidence between
June/July, Two patcrns of measles epidemics one major
the other minor, were observe during the study pericd, During
the major cpidenics measles incidencce peaks up from February teo v
tc May each year, with nminor epidemic occuring between
/upust to November, The peM incidences of measles in
February and May of 1983 was significantly higher than
those observed for the other yenrs, These peak incidences
more than double the peak incidences of the previcus years,

be1.3 iige Distribution of Measles Cases:

In annlysis of the ape distribution of notified
measles cases in Bauchi State, shows that 59% of the 22,427
cases occur in thc 1=4 year group, This in crensed
stendily threughout the ypericl surveyed (1581-1983),

This was clascly fcllowed by 5-14 ycar ¢ld age group with
22%, but therc wns 2 noticeable drop later in the number of
cases in 1983, Those children under 1 year alsc showed

a steady increasc throughout the period., Similar to 1=l
year tage group but dropped considerably below it, with
only 18% of the total cases of measles between 1981 and
1983, Mensles cases in the 15 year clder (c group) @@ was
only 1% the lowest throucshout the perded (fig.3).
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4,14 Type of Community and Measles cases:

Cases of Measles in all the urban areas of Bauchi
State Nigeria was 12¢5% in the population between, 1981, to

1983, While all the rural arears put together had only 2.7%
of the casesiy (table 4,1)__

4.1.5. Mortality due to measles in Bauchi State, Migeria
Deaths due to measles was reported every month
during the entire p.riod of observation (1980-1984),
Figure 4, and every year for the period 1977 to 1984
Figure 5.

The overall mortality rate due to measles deaths
tended to correspond with the beginning of the
annual epidemic period in November. There was no

correlation however, between the peak incidence of
measles during the major epidemics and the deaths
to measles during the same period. Similary,

there was no correlation during the minor epidemics
except in 1982 when a large namber of deaths occurred.
in Aurust=September.

When meaBles cases were high, deaths due to
measles tended to increase,there was no correlation
between the overall annual incidence of deaths due to
measles and the number of new borns who were brough

into the populztion. (Big 5..

b2, RESU_TS OF SEHCLO IC.1, aNAYSIS OF BLOOD
SAMPLES

e s W -

4,28 , Measles Hal antibody titer in Bauchi State
NIGERTA
Table 4,2 shows the prevelence of the measles HAI
ahtibody in the ienernl populatioh, It can be observedl

that antibodies to neasles was present throughout
the populaticn, and in all groups sampled,  This
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gayve a total pfévélencé of abouf 74.5%3 Measles antibodies
were lowest (54%) in the under 4 year old age group. In the
other age groups 5-T&and 15+ there was a high prevalence oI
antibodies to measles virus, which showed a prevalence rate
of 75% and 77% respectively,

The measles antibody titer ranges from 1:4 to 131 024
in the 034 and 5-14 age groups. While it indicated a
higher prevalence range of 1i4 to 1:4096 in the older age

group.

Pregnant Women

Table 4.3 shows 54% of the pre-school age children
(O-4years) with antibodies to megsles virus, while 74% of
the schodl aged children (5-19years) had antibodies to the
virus. Thelént%pqqx prevalence rate between the two age
grouping is signicantly different (P<c.07) . The antibodiy
titer prexalence range is nhigher in the schocl aged and
pregnant woemen of all age group (1:4-1:4096) as comp:p@d
to the pre-school age children, with a range from TT*;__i
1:4 to 1:4G96.



Table 4.1:
The relationship between type of community and measles cases
in Bauchi State, Nigeria (1981 - 1933).

Local goverament Type of Popwation Mo Cases 7Lagses in the
Ares Commmity (1965 Census) Notificd Population
AMBeleri el 207,121 1,175 0.57

Darazo rural 263,603 ®2 ©s22

Gamawa rurel 212,059 706 0.33

Ningi ruel 136,901 1,510 0.52

Tangole ‘e ja rur:l 290,051 1,058 0.36

Totz2l rural 1,109,895 5,371 2:. 13

Aklco Urban 439,159 1,845 Q.43

Bauchi Urban 190,029 6, 606 3.47.

Coube Urian 298,239 1,819 0.77

Jama 'are Urban 55.41C 3,9.0 7.18
Katagum(izare) Urban 290,406 1,274 0.44

Kisau Urban 245,239 1,532 0.6

Total Trban 1,418,558 12,51, '

17,056
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n@h Estimated number of newborns and ggags
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Table 4,2 Prevalence of measles HAI antibody

in Bauchi State, Nig_ria:

hge gropp No Sample No.Sample % HAL onti-
tested Positive Positive body titer
range
0O =4 54 29 54 134 to 1:1024
5 = 14 38 30 79 124 to 131024
15+ 347 268 77 134 to 1:4096
Total (0=15+) 439 327 74:5
Hemagglutination

HAI -IL_A £1.% 8 inhibition.
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Table 4.3

Distribution of Mcasles HAI antibody titer in children

and pregnant Women:

hge Group No sumple no. sample % HAI antibody
B tested =~ positive Positive _titer range
Pre-School (0=4) 54 29 54 134 to 131024
School age(5-19) 105 78 74 124 to 1:4096
Pregnant women St ... .63 67 L34 to 1:4096
Total 253 170 67
Hemagglutination

HAI - L inhibition
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4.2.,3. DRistribution of Measle HAI antibody titers

According to sex

71.9% females and 78.2% males had detectable measles
HAI antibody even at high titers (Table 4.4.) Women had
marginally higher antibody titers than men, Fig.6 but the diff=-
erence in the acquisition of measles antibedy between the
two sexes was not statistically significant (X2=2,33, P»>0,01)
Also a cohort znalysis showed a 95% C.I. of 1 indicating
no significant difference between the sexes in antibody
siter,
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Table 4.4
Distribution of Measles HAI Antibldy titres

Accordigg to Sex:

Sex NO sam= No , Posi-
Bles posi~ tive®

Hai Antibody titre

Tested tive 04 8 16 32 64 128 256 512 3024 2048 4096
Rmales 260 167  71.9 73 28 32 23 22371079 7 1 11
Males 175 140 78.2 39 12 18 29 20 26 13 95 6 - 2
Total 439 327 75.5 12 40 50 52 42 63 23 16 14 13 1 13

42 1e04f = 2.33, P>0.05: 95% CI<1, hence not significamt

HAI - Hemagglutination inhibition
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M..(q. TYPE OF COMMULITY AND MEASLSS IMMUNITY

Table 4.5, shows the relationship between some randomly
selected communities and measles immunity in the State.
It can be seen that the immunity status was quite
variable in the surveyed areas, ranging from 65% at

the State headquarter (Bauchi-Urban ) to 95% in Ningi
(Ruvral) and 100% ip Darazo (ryral) and Dass (ryvral)
local government areas respectively:. The prevalence

of measles antibedy in the rural areas was 83%

compared to the 70% in the Urban centres. There was

a statisiically significant difference (P&0,01) between
the two communities mtheprovalence_ of two communities
in the prevalence of measles HAI antibody titer.



!able 4.5

The relationship between type of community

and Measles immunity in Bauchi state,Nigeria

38

Local Government Type * No., Samples No., Samples Neo.Samples

_Area — community tested _Posjtive Positive
Alkaterd cural 4 3 75
Darazo rural g 9 200
Gamawa cural 4 3 73
Ningi rural 38 30 95
sangale Maja rurakr a6 38 B2
Toro rural 15 13 87
Dukiu rural 6 4 67
Tafawa Balewa rural 22 18 B2
Dass rural 9 9 100
Total rural 153 127 83
Akko Urban 21 18 86
Bauchi Urban 155 100 65
Gombe Urban 94 71 75.5
Misau Urban 10 7 70
Katagum (Azare) Urban 6 | 4 67
Total Urban 286 200 €9.9

" Xz 1-dnf. = 9.63 P(Oooi, 95% CI>1

highly significant,






