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ABSTRACT

A eurvey for the aetiologlical agents of acute resplratory
infectiono (AAIl) wae carried outl In |badan In order to determine

the relative lmportance of these agentv In the epidemiology of

acute reeplirotory diceasos.

Three hundred and {11ty nasopharynfjeal aapirates nnd {wo

hundred ond elghty pern were collected from chlldren ouffering

from acute roeplratory Infectiono at the University Col lege
Hoopltal (U.C.l1).1 ond 0 communi ty health centre ot Idlkan. both

{n Ibadan between 1905 ond 1907 for dei=ction of antigens and

antibody to alx resplratory vwlruced namely:- Reopiratory

Syncytial Virup, Influenza A and B, FParalnfluenza types 1 and 3

and Adenoviruoos.

Antigen detection wae carrled out by an Indirect

f luorcecont antibody technlque, In addition, RSV antigens were

detected In opocimena by ELISA. Sera wece ogeayed for antibody

by coumplenknt fiaatlion.teot,

Gut of 350 children eaamined, 74 (21X) had at least one
vira! antigen In thoir nasopharyngcal asplirate. In all, 77X of
nagopharyngeal aapiratea teoted were poaltive for RSV, 4%, 4X,

I, 2X and 1X were poeltive for influenza A, Parainfiuonza 3.

Parainfiuenza 1, tnfluenza 8 and Adenovirue rcepectively, Of the
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350 neaopharyngeal ospirates 230 were examined in ELISA for RSV
entigen; 18 {B¥%) out of theae contpined RSV ontigen., In o

cxporioon of FA Bnd ELISA 1teato for RSV aeantigens In 100

naaopharyngeal aapiroteo, 4% were positive by the two methoda.

Of the 280 sera trem children tested for complement ¢ixing

eantlbody for the B reapiratory virusco, 167 (56%) were poa!tlive.

Yhe prevalence of compiement #ixlng antibody to the Individual

viral ontigeno teeted were av followe:-

The higheat prevalence

of antlbody wne to RSY (28%X) followed by Adenovirums 16X,

Paroinfluenzo type 1, 4X. Only 1% of sorn taoted hed Influenzo A

and 8 complement fixing antibody.

Stotletical eanalyels ehowed that there uwas no algnlificent

difference In the prevelence ci regplratory viral Infectione

among the hospttae! beecd and community baced patienta (P > 0.05).

fre #

Thle otudy ahowed that virueeo_very important

ogents of

ocute reaplratory infections In Ibadan wlth Reaplratory eyncytial

viruo 80 the moat prevalent.
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CHAPTER OhE

INTRADUCT ION

Acute reeplratory Infectione represent an Important cause of

morbldity end mortallty in developing countrliea, especlally omong

the malnous lahed children. Poor santtation and overcrowdlinp piay

o role in thle mortality, More then 40 milllon children dle of

pneumonia annuvally. Thie figure repcessnta 30X of the 14.25

miillon denthe of chilidren under S yeare of ege (hat occur In the

developing wor Id each year (Guatkin, 1880; WD, H.TH. ORG. 1803;

Leowoky, 1968). I(n Indla, 508,000-750,020 chlldren die of acute

regpiratory infectlions each year (Stetnhof! and John, 1983).

The oetlological ogente of acute viral recpirntory Infectlione

Include Resptratory Syncytice! virue (RSV), Influenza A (Flu A},

Influenza B {Flu 8), Pareinfluenza type 1 (Pnra V), Paralnfluenza

type 3 (Para 3) and Adenoviruses (Adeno). Some other vlrusea,

bacter la and fungi are 8lBo knoun to caume reoplratory Infectione

(Berman end Mcintoeh, 1965). Syndromes produced by reeplratory

pethogena include the corwon cold,

or upper reegplratory ||lness,
tone!litle or pharyngltia, croup, tracheobronchitle,
bronchiollitie and pneumonia, Fever, rapid breathing

{ tnchypnoeral, naeel flnoring, Intercootal receseton, cough,

cyanoeiv, grunting and fallure to fecd. The clinical
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manlfeatations of a given acute reapiratory Infection reflect

the extent of reopiratory tract iInvolvement oand the geverlity of
the tnfection (Berman and Mcintoah 1985),

In Migerla, there I8 littie Inforimation on the aetlologicai

agente of viral reeplratory Infectiona. Howcver, Cavid-eat and

Cooke imolated 13 etrains of Influenza A virug (AMNigeria/1/73)

during the 1974 Influenzo epldemico. These stroino were mhown by

haemagglutination Inhiblition teet to bo cloacly related to A/Port

Chalmer/1/73 viruo., Antibodiee to the e¢pidemic otralno developed

rapidly in the population and 80%X-835% ot all age groupe teated

povseased high antibody Icvele.

In order to provide the mixh necded Information on the

epldemliology of acute viral respiratory Infectiono in Nigerila, a

irvey for the csusative ogente of acute viral regpirotory

dlocdaea wou carrled out In hoepitallzed patiente ae wel! as out-

patients oltending 9 commmity health centre.

AIMS AP0 OBUECTIVES

(a} Yo dctormine the prevalence of antibody to reepiratory

viruaes, namely: fReepiratory eyncytiel virua, tnfluenza A,

Influenza 8, parainfluenza type 1, paralnfluenza type 3 and

adenovirueed In the Nigerian children.
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(b)

{e)

{d)

-3 -

Yo e¢luclidote the role of reeplirotory viruges In te overeall

plicture ol reopiretory dieeaseo In hospitallzed paticnto ae
well gs thoee from the comwunity,

To determine the epectrum of clinical oigne and oyrngioms

g9socClated with acute

reepirgtory Infections In N'geilan

children.

To compare resulte of Enzyme |inked
(ELISA)

imminiodoroent Asoay

ond the Fluoreacent antibody technigue (FAT) iIn the

detection of reeplretery ayncytial virus,
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CHAPTER TWO

LETERATLRE REVIEV

Inflyenz

]

This Ilo an ocute infectious respliratory dlocooe of an,
coomonly encountered In epldemic form, <ouoed by one of the
Influenza vlruaeco. Clintcally, there le @ oudden cneetl with
{fever, pharyngltio, cough, Iloukopaenis and gevere aching., The
couroo I® usually oclf-limiting n 3 to 4 daye. Compilicationa by
bronchitio and bronchopnewsnonlia are freQfent, Epidemice are
choracter 1zed bY rapld disoeminotion, high morbidity and low
mortollty; hosever, there moy be pondemico ond of ouch eeverlty
B0 to attain cotootrophlic proportione (fFroncie ond Maaoeab,
1965} . Throe dintinct Immimologicol typeo of Influenza viruo, A,
B and C have been clooesfied according to the plan of Horofal | ot
Ol., 11940) . Influenza A and B are the most frequently

encountered and have been the beut studied.

- e a» e v e

From 1510 to 1930, some 30 of the preovaiencea were clearly
cone!dered pandemic and numerouv outbreoke of |ecooer cxtent were
degcr lbed. For ecxomple, between 1800 and 8675, Hireh (1883)
recorded 55 yeors In ubiich Influenza w0 epldemic 1{1n varloue

parte of the weorlid. The outbreak of 1743 wap conolidered n
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B
virulent pandemic, and Jordan (1927) etated that the actual
nuiber of deathe occurring in London during the peak of th
epidemic wae ae yreat In proportion to the population, 3ae It wae
in the American ¢litlee In 1818. It uwa In thle epldemic that thno
name “Influenze" was derived from the Itellen phraee attrituting
the origine of the disease to "un Influenzg di freddo". hat of
1762 wep a great pandemic in Aela and turope¢ with apperentiy e
high freQuency of complicatione (Mulder and Maeurnai, 19580). The
entire hietory of Influenzo wao cllimaxed by (he greateet of the
pondemica In 1918-1919 vhich reoulted Iinto the death of about 20
miillon peraone. The extonelve obaervation of that epleode ond
efforte to explain It, hae olince then been the concern of
etudento of reapiretory diveaee and epidemiology, They have becn
reviewed by Thompson end Thompaon (1933, 1934),

Shope, (1931} leoleted Swine Influenzo virue uhile the
flemt type A virue from humine uae leolated by Smith Andrew and
Laldlew (1833). The firet type B Influenta from huran wae
loolated by Francis {1940). Serological evidence suggeeted that
the pandemice of 191B-1819 werec caused by type A viruaee
(Davenport ¢t al., 1969) Oowd|e et al,, 1974; Mneural ond mar ine,
1973).

In the temperate zones Influenza epidemicu of elther type

occur malnly from |ote foll until epring but in the troplcal
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erean the oceson of prevalence lo legs well defined: however

David Weot and Cooke (1974) described influenze epidemic during

Harmatton end Wet eeesaons In Nigerla.

ihe epidemice of Influenze A viruses ar¢ of veterinary, o

well aos o public heaith problem. Typo A etreine are found (n

horeea, plige end many opecles of birde both wild and domestic.

Typea B8 ond C virupes hbve been looloted only from hur@na-

Ungredictable wntigenic mutobllity of Influenia A ond B8 viruees

and the terorcticol posalbllity that type A virusea may emerge In

oome form, (rom nmniral regervolire nove made the I|oboratory

ourvell lance of

thtee virutneo an lupor tont component of eearly

warning and defence againet epidemic Influenza {Dowdie ot
1977) .

al.,

Clinical

influenzo ‘9 tronomlitted through I(nhetlation of viruo

contoaining tdrepiota, expelled from the reopliratory tract of

Bymptomatic or apymwptomatlc Individuala, Crowding eond

cnvironnential condltiono during wintor or harmatten may enhance

tronemlaaion. The Incubation period vorieo from -4 daye but le

uauwally 2 doyo. influenzo multiplieo in the clllloted tolumar

eplthellun of the upper ond lower rvooplratory tract; caualng cell
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necrogle and oloughing. The greoteet period of viral ohedding
occur® © day before to 3-4 daye after the oneet of |linees.
Reduced ntity of virue may be uhed for 1 week or more.

influenza may cauee eymptomatic Infection ranging from a
minor reepiratory |lineoa to fotal pneumonia. Malaloe, fever ond
a@a mild oore throat or dry cough are typlcol elgne during the
firot 2-4 daye of llinees (David-Weot end Cooke 1574),

Acute Influenzo virue pneunonlio may give rlee to oiveoler
fluld eccumiintion, hypoxia and death. Reye‘o Syndrome
chorecterized by non Inflamatecry encephalopathy, fot ty
Intittration of obdominol viocero and elevated transaminomse ond
bnemonlm  concentratione may occur after (nfluenza B Infection
(Corey et al., 1978) ond (veo commonly after Infiuenza A
Infectlon (Ruben and Michael 1875; Morria and Xilberg 1886).

Pathology

——— e -

The pathology of uncorplicated Influenza wee described by
{Mvider ond Homa 1972) oe patchy deoquaration maoy occur In the
clilated columor epithelium of the reeplratory tract, in
inf{luenzo pneumonia, vicup |e found In the epithellel celle of
the distol bronchlollitie and elveoll uwhich may be lined wlith
hyaline menbrane; tho alr apacea ore flljed with (fluld,

erythrocyten and leucocytoo. Sutvnucoen capiiiarieo and
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iymphatico may become dietended, with accumulation of

Intervlitial fluid and |ymPhocytee, (Mulder et al , 1972).

influenza viruoee contdin a aingle-otronded RANA genome,
enclooged within @ viral medifled hoat. (Pong, 1976; Ritchery =t
al.. 976). The largeet 3 ANA cegmente contaln the genetic code
for the polypeptidea (P , P and P ), believed to be required fol
virue apeclfic RNA dc;endsm RNASponmetnne sctivity. The 3
intermediate wmized wogFrenie of \he virol genome contelin the code
for haemagglutinin, nuclieoprotein (rM?i end neurominidago (NA}
polypoptides; and the 2 emalleot IWINA scgmonto contaln the code
for an internal otructurdl virien protein (M protein} and a
nonBtructuctal (NS) popyoeptide found only In virug Infected
cella, (O1reock, 1968; Buckler-white and Murphy (1888).
Influenza B probuybly reaenblie Influenza A In  theae general
propel tles. The precine information Ie lacking about the nmubet
of genes Iin Influonza C viruses or their <coding aoslgnmento.
Inflenza C contalne hoerogglutination and receplor degtroying
activitieo, thede do not eppeat to have chemical opecificity for
elalic aclido containing subuatrates demonutrated for Influenzo A

ond B viruoes (Xendal, 1975),
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Morphology

influenza viruoce are pleomorphic, virienu are @pherical
or {llamentoue with an opproximato diametor of 100nn. The
gresteot degree of pleomorphlem and oggregation 1o uoually {foung
with newly jaojated viruees grown (n eggo. Surface projectivin of
voually 8-10rm long and Bpaced Bt &un intervale may usula'ly be
observed in iInfluenzea viruses examined by negative etalning
technique. influenza C may, In odditlion posersa @ rcticular
atructure on the eurfoce, afthouph thise moy not be rellably
observed on newly leolated virlona (Martin et al., 1977).
influenza A and B may be packages as ¢ lorge coll, abcut SOmn In
diamoter and of vorlable length{Almelida ond Wateroon, 1970).
Cloealfication
influenza virus nomenclature le based on antigenic type
and epidemialogicai Infarmation, Including hoat, origin, place
and year of lealation. For Influenze A viruseo, an antigenic
deacr ipticn foljows the otroin deolgnation and Indicstes the
entigenic character of 1the hoemagglutinin and nuclielc eaclid

subtypes., For example, prototype atralne for four humn
haermagglutinin uwubtypea ore A/Perto Rico/B8/34{HONI), A Fort
Kormwuth/V/47{H N ), A/SIngoporo/1/57{H N ) and ANiong

1411 22
Kong/1/68fH;“3) Additional VY different haemagglutinin eubtypes
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and 7 different WA oubtypea are recognlized among type A viruaese
lsolated from horece, pliga and blrdo. Theoe are deslgnated by

hoot of origin such ae A/equine/Praque/1/56{Heq 1| Negi) an

A/tein/South Africa/61itHay Navy 3. Certain hsemagglutinin and
t @
MNuclele aclid uuwtypus are shared by oatraine loolated iiom

dlfferen\ epecles. Anligenic heterogenelly may be exhlbiicd e.g.
A/Hong King/0/686 and A/victoria/3d/75 «croos rcact by

immunodl ffuselon and are both conoidered ao HN &tiraine, yet they

-
3 2

My be rseadlly differentiated by haemdggivtinaetien Inhibltion

[MA)) ond neuraminidaoe Inhibl tlon testo (iMl1),

Type of Specific Antigens:
The auclecoprotein and the memdrane or matrix protleln
aseoclatcd with the ILnner etructlure of virion envelopes I8 aleo

type epeclflc (Perelrs;, 19693 Schild, 1970).

Strain Specific A4tigens

Antigealc variation occurs In the usurface ontigene of

vielono., The varlatlon e medidted by verious determinants in
the hoenmagglutinin and nuclelc acid vhich ore dependent antigenes

(Smith et al., 1933; Schulman and Kitbourne 1969), The degree of
vaflglion In Influenzta A Ie grester than thut of Influen2za 8

while antigenic variation in Influenza C viruses has been atudied

tor only few leolates (Pereira, 1969). There are, “antigenic

AFRICA DIGITAL HEALTH REPOSITORY PROJECT




- 11 -

ahl ft™, when there la 8 sudden change In antligenic composition of

Influenta viruaes and In the coae of hoemogglutinin, It la

vaually aaaoclated wlth pandemica auch a8 In 1957 with the Aslen

H ond in 1960,
4

changee In

with the Hong Kong (H } Viruevs. More oprachal
K/
the antigena wlthin a avbgroup are descrlibed as

“antigenlc drift", uwhich myy or may not be aceocioted wlith

epldemica. Croes reactivitliea are recogni zed by

hsemaggiutination Inhibitlion teste and Insmunologlcal priming

atudles {(Davenport et a!., 1957 and Dowdle et al., 1989},

Hoat Range

The developing thick erbryo e the moet widely uesed animal

hoat for the growth of fintiuenza viruoea (Burnet, 1940, Ferrete

are euaceptible uhen Inoculated Intrangeally. They produce an

Ilines® typical of huwan disease {Smith et al., 1983). Influenze

type C hen @ict been recovered trom the lunge but only from the
nasal tubina, Mice ore sueceptible when the source of the virue

la mow9e lung euapenaion (Shope, 1954). Influenze C haa not been

adapted to grow In mouae jungs. Hameters and guinca plige are

euaceptible to experimental Infectlion with ndepted alreins of

Influenza (S5hope, 1854},
Influenzs A Influenta B or C vl¢uces In neture mdy have Be

thelr normal host ovian, eaquine, owine, or eProcine wmpocles
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(Perelira, 1969). Evidence hae shoun primates, cow and chicken to

be auoceptible to Inlfluenza A virugea, (Kundin and Easterday
1972; Aymard et al., 1974).
LABCRATORY DI1AGNOSIS

- P P P P —

Qirect Examination of Clini<al Matorlal

- T oeme v Lo I TS

Fluoreocent antibody {FA} elaining of reopirotory epithelial
cella firat demonatrated by Liu (1958), Ila the cialy method of
direcl examination to goin general accopiance for

documeniary
Influenza Infectiona. The exemination of intact cells that are
free of mucus and preaent In aufficient nwrber haa ehoun a high
correlatlion between FA atalning nand virua laolotion (Kerr et al

1975) Dlocrete, wpeclfic steining 18 vielble in the cytoplasm
or the nucleua depending on the atage of viral Infection in each
cell. Tho wvae of rapid methodo of Influenza diaghoseia for

hoepltallzed potlente rdy ollow Infected patients to De

oegrepdtad from high riak patiento or new-born nureeries,

{hup
potentlally decreaelng noaccomial Infection (Gardner, et al.,
1974)

Virue leolation
in general, Influenza viruaeo nfe reltably iuolated I1n wuyge

nnd uoually cun be Isolated I1n primary munkey kidney cello {FMX}.
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Swine 1influenza~like viruaes affect man and cen also grow In PMX

cello (Smith et al., ¢933},

All weerological methodo for Iidentificotion of Iniluenza
viruoeo are Qeared toworde thoee baoed on either reactions of
cxiponents that ore type speclfi¢ or those based on componente
that are atraln wepecific {l, e, nuc leoprotelino of
haemagglutinino). Teata avelloble for type couponenta inciude
conplement fixatlon tdat (CFT), HI tegt ond double
Immunodiffualon (Fablyl et al.., 19553 Davenport et al,. 1969 and

Ooudle ot al., %980).

Arantodine < 1-adamanianamine) con Inhiblt an eatiy atep In
the multiplication {uncoating) of some influenza vizucee e.g. |t

provided 50% protection in a clinicol ¢trlal with (HN)
22

inf{ivenza. |1® clinical voefulnase ia |imlted, however, because

Ite  thetapeutlic value hea been leas atriking than |te

prophylectic effect, Ilw effectiveneoo t@ reatricted to Influenze

A virue alone. It hga neuvrologlcal toxic effecte (particulerly

In tho aged) (Dovio at al., 1800).
Ribovirin {18-D ¢ibofuranceyl-1,2,4 triatole-3-Carboxamlde,
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virazole) which Inhibito synthegis of viral RNA by blocking
qQuanine blogsyntheslo hap been mare effective than an@ntiadine In
preventing experimental influenza A In cel! cultures and animal

modele. Clinicai trlale euggest thatl It may be therapeut!caily

effective {Davia et 3l., 19800,

8lood Stream or Sugface Protection

In viruo infecllon, the efflclency of antibody depends
largely on whether the virue peotce through the blood otream in
ordesr 1o rcoth i te tlarget orgun In «ilch case the disease courge
hau a long tncubation period c.g. paramyxovirusea. In compar |eon
wl th another group o! virue diseosco wlih @ short Incubatlion

per lod Buch a0 the Influenzo viruases, they do not paes through

the blood s'ream, ao thelr targetl organ I8 their olte of entty to
the body, namoly the rcapisotlory mucuo mombranch. in thie type
of {nfection, even 3 high blood level of antibody wil) be
relatively tneffective ngajnet thecoe viruaeu in corparioon with

i1o effects on the bloed born viruacs; (Weir 1977; Oavie et al.,

1960) .

Vacclination v tho only highly effective peasuc® of contcol
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now avallable for the prevention of influenza. The ahort
Yncubatlion perlod, the abrupt oneet and the high infectlouanese
of Influenza, together with the increaaed rate and 8peed of
travel make appllication of leolntion and quarantine meesuree
difflcult. The delayed introduction of Influenze to Auttiraila in

1910-1919 «was conesidered to be an effect of Quarantine by

Curpaton (1919),

In 1943 3 voccine prepated In claselc otudy with an
alternate placebo controle conducted In Army Speciallzed Training

programme unlta clearly showed thet eubcuteneoua vacclnellon wlth

concentrated, formallne~inactivated virue A ¢+ B {from chlck
allentolc fluld prevented influenza A end Influenze B epidemice
(MelkleJohn et &i., 1952). (n 1947, a voccine of the eame
composeition w!th thet of 1843 was found to be Ineffective in ean
epidemic caused by the newly emdrgent A prime etraln thus the
slgnificance of mjor otreln varlation In relation to vacecine

induced ‘mmunlty ule convincingly demonetrated. The vaccine

stimuleted good entibody reeponse to Ite component etralne but

not to the eplidemic stralna, while the diaevaae eotimulated
eantibodies to both. The question rvmatined asp to how much

varlation ¢could be precticelly covered by a vaccine containing e
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given Btrain, In 1949-1950 o PRB vaccine appeared to have a mlid

tnfluence, on an A-prime Incidence (Mclkielohn et al., 1952).

Suggeotlive effecto were aleo noted with a polyvalent A vaccine

contalning no A virue In 1957 [Gundelfinger et al., 1958).
2

The vaccline otudlea have been the mos! effect|ve aracpament

of the Ianmnologlical osignificonce of acroloylics! vartotione

(Franclo, 1952). Thie Information hao been reviewed extenslvely

by Franctia, (1950, 1954). Since that tim¢, studico have

continued with verled formuiae of monovalent and polyvalent

vaccinesd.

Influenza A (H N ) viiusva were lgolated In mony parts of
i !

the world In the 1900-19067 season. (Maourol, el m)., 1986).

Thege Isolates were 8ll ontigenically eimlfar to

A/SInggpore/6/6S.  Conoequently, it le recommended thot vaccines
for uoe !n ths 19067-19060 oceaon contaln on A/Singapore/0/08 |ike
antligen, During the winler of 1905-1906 new ontigenlic var tants

cf type AC(HN) viruo wore detected, and although vety few type
' 32

A(K N ) vitugeo have becn leolated in 1906-1967 thua far, oeveral
3 2

appear aimilar to vas lonto jrom 1965-1506 Theoe iuolaten ate

vety poorly Inhibited by ferret sertm 1o the As/Banykox/1/79

atroln ¢(caecownended ftor uoe In the InfluenzZa vacclines from

1901 1o 1984 _1905),

1900-
and sre Inhibited to algnificantly reduced
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titrea (compared to the homologouo titre} by werum to
A/Mlooiaolppl/1/85, the type A (H N ) component of vacclne

3 2
recomended for uae In 1986-1967. However, evra to the abgve

lsolateo react well with the A/Hliealasippl/17/85 a3 with
themoeves. In view of the continued Isolation cof virue
resesibl lng the A/Stockhoim-A/l.eningrad varlant, It la recommended
that Influenza votcinea for woe In 1987-1588 wewvason ohould
contaln o representative of thic veriant in place of
A.Mlooloelppl/i/85 (WO, 1907).

Influenzo B viruoee were lgolated Infrequently during the
1986-1967 neooon. Stralna Isolated were antigenically
heterogenecua but oli were ontigenicatly oimilar to BrsAwn
Arbor/1/06. Connequentty, ¢t I8 recommended that wvaccinca
intended for woe (n the 1967/19680 should contain a B/Awn
Abor/1/6C-11ke antigen (WHO, 1987). WHO, 11907) recommended that
Influenza vaccihes for wuse In the 1967-1968 ucason Bshould be
‘rivalent ond contsin the follcwing ontigehe.

An A Slagepore/8/30 (Hiﬂt) = llke antigen
An A Lenglngrod/360/80 l“;'z' - | lke antigen

Ay B/7Ann Apor/1/86 - 1ike entigen.
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A congsiderable proportion of the pepulation, with the
exception of young chiidren, le Ilkely o hove buen Infected with
Influenza MHSNZ}. Influenza A{H N ) and Influenza 8 virupes In
recent yeara. Ao g conaequence,‘or‘\e doee of Inactivated vaccine
ohould be adequately Immmogenic for Indlividualo of o!! ageg
except young children, The latter, who may not have recelved
Influenza vaccine In the pant may require two doess of vaccine,

wlth an Interval between doses o ot leas! four weeks to enduta o

protective antibody reeponoe to vaccinztion (Dovie et ai., 1980),

Thoee are imMportant reaplralory troct virel pathogeno f{lrst
loolated from Ioborotnry ewuse {Sendal vifus, a murine agent).
Eventually, the typeo which Infect man were recognized with the
applicatjon of timaua culture ond haemadsorption technique (Beale
et al., 1050: Chonock 1956, Chanock ¢t al,. 1950; Johnoonh et gl .,
1860) .

Porainfluenza aohare mony proportiea with influenta yirumvn

but differ olso In mny waye. Porainfluenza are larger than

(nfluenza virupes. 1hey have a larger nucleoprotein contsining

doudle hellx 16nm to the wm, for the Influcnza viruses» and

unlire the influenra virunea Parrninfluenzn ore copable of

AFRICA DIGITAL HEALTH REPOSITORY PROJECT




-‘g.

haemolyalng tertaln types of erythrocytep (Wateraon et al., 1961;

1962} -

Parainfluenta viruaea have comnon antigeng which are not

ehared by Influenza virusea. However, Murpa Band newaatte
dlaeasea ohare antigenic gpropertiea with parellu virupes

Including antigenic relatlonahip, (Cook et af., 1955; Demeio and

Watker $963; Vanderreen ond Zonderkawp (1385). Alexender (1960)
ahowed that the avian viruees, except! for N.D.V., exhiblt little
It any antigenic relatednese to the human Parainfluonze viruses.
There are four distinct aerologlical typea which have been
leolated from man. They are called Paralnfluenze 1,2,3 and 4,
Hlatory
The flrat recognized Influenza virua etraln (Sendal or HVJ}

wae recovorcd In Japan from mice lnoculated with lung tlesue

obtalned ot autopay from infanta with pneumonias {Kuroya et al.,
1953) #ice in China, and Ruuela are commonly Infected with this
agent (Fukum| et al., 13589).

tThe f{iret\ humn case woo isolated from infante with Crowp
{acute Ilaryngotracheobronchitis) Chenoct 1956 Ceale et al.,
1959), Previously, thie goyndrome had boen celled viral croyp

becauee of fallure to recover psthogenic bacterla from most
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patients (Rabe 18481}, Parainfluenza virueco have been loolated

(rom piga (Johngon et al,, 1960). Other faralnfiuenze virugeo
bave been recovezed from olhe: animdy epecleo. Simlan viius
{SV5) caused croup in doge; Simlan virus 4% (SVd1) In monkeve and
shipging fever visuo {SFH) In cows (Hull et al., 1956; Chanock et
al., 18Gte; Abinantl ¢l al., 1861}, Each of the virugee

recovered from these opecles 18 entigenical!y reloated to one of

the human paralnfluenza-virua types.

Under an electron Microucopy, paralnfluenza viruses (1 and
3) ure pleomorphle ond vary in alze (rom 120nm-800nn (liorne and
Waterson, 1960; Wateryon et Di., 1961} Wateroon, (1962). They
ore therefore ‘lorger than Influenza virusee which by the esme
technique senoure 00-120nm. The parolnfliuenze virion consiste of
o cobtied lnner hellce! component surrounded by 8n envelope
pludded with mumerous spike=like projection, The inner component
10 a oingle atranded hellx with o diometer of 15 to 10mm 3nd 3
boilow core of 5Snn (Choppln and Stoeckenius, 1964},  Theee
viryosea mature by budding from the surface of Infected cells
(Chanock and Mcintosh, 190S). The chamlcal nature of the inner

hellx has not been determinad by direct analyels; hap S o
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fallure of FIOR (5 fluoro-2-deoxyuridine) and ILCA (5 lodo-2-
deoxyuridine) to inhibit replication of parainfluenza vlruseo
(iypee  1%,2,3 and 4) euggeste that |t conelsta of
ribonucleoprotein {Choppln and Stoeckenlus, 19641,

Effect of Physical and Chemical Agents

e e —— - -

Q
Parafiu virueee are uaualty unetable at 37 C und above. The

rate of inactivation io maurledly Influenced by the couposltton of
the suapending medium (Harparian et al., 19831: Serum proteins

tend to prolect these virueeo f{rom heat Inactlv:tlon.

Paralnfiuenza vlrusee con be kept for several yeara at 60 C I

0.5% bovine albumin or &% chicken aerum lo Incoiporated In the
subkpending medlum,

The peralnfiuenza virugee are rapidly Inactivated at pH 3.0

Infectivl ln aleo conpletely
(Hemporion 2t al., 19631, nfectlivity -

deoiroved by exposure to 20 percent ether for 18 hours et 4 C,
Ve

indicating that l1pld lu eseential for the Integrity of the
ndica

elefon (Hamparian et al ., 1963},

Epidemigl 00Y

- ot

Paralinfluenza viruseo have @ wide geograplhilcal

Typea V-4 ‘
' {ypeo 1. 2 ond 3 have been Identifled in mba
dletr | button.

tisauo culture and haeowdsorption

r opf Inte
L areau, vhen 09PrOP
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frequently and Illineos are usually mild and 1imlted to the upper

reopiratory troct (Canchola et ol., 1S641.

-bem

Parainfluenta Infection generally oCcuro very carly in llje

ond opproximately BOX are Infecled by the age of 4 with pora 3

{Chanack et 3al., 19631. infection with type | and & generally

occur later In Vile. Majoritly of chlidren are !'nfoctied wlth type

2 virup by 4 yearw of sge and over 75X wiih type § vlruo by 5§

yeara. Infection with type 3 occuro often In the 1ot monthe of

jsfe while Infant atlll pooseascd maternal antlbody (Chanock

al.,, 1960),

el
The paraintluenzo virusea Bre particularly troublecoome ae

couoeg of Infection In the hoeplidl. Children wilo are odnitted

N~

Into the hoepltal {or non regplrotory tract tlincea are often
infected dur Ing their hosp!tol etay, ond thle I3 often splociated
with the Jdevelepmont of ger lovo tower resplrodory tract dlecase
(Mulgon, et al., 1973,
{iont Range

Naturally occusring otralne of Parasn{luenid viruses grow
poorly of not at all In the erbryoneted hen’o egge. Ihwe far,
only 3 atrolna Of paralnf|uenid type 2 hove been [recovered ¢N

» tissue culture

epge ‘Von Eufer ¢t al 1963). However, the 1

- -..'

dopted to drow [0 the
4 typee have been @
leolatep ©Of the
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techniQue were applied to the Btudy of chitdhood reepiratory

\ract dleeaoe. (Chonock et al,, 1960; Kaplilon ¢t al., 1963).

tach of the 4 Paroinfluenza virue {ypeo cen couse 3cute

reapiratory tract dloease In humn. The aet!sicgicol

relationghlp Ie Indlicated by two obeervetiona.

Firatl, each of

the virue typea hao been recovered olgnificantiy moie often from

patliente wlith rcoplratory dloeoosce then fren individsalae free of

ouch |llncoo ICancholo ¢t al., 19641 Chanock et of., 19681; 1950;

19689; Perrot et ol., 18062;

Jot‘ﬂ”m\ _3 91-' 'gml LM’O g& 94'-"

1961). Second, typeo 1,2, D ont 4 viruoes hove produced upper

ccopiratory troct infectiono and |lineoe when adninletered to

adull volunteero (Gioom et al,, 1961),
The paralnfluenze ronk oecond to resplratory syncytial virue
- inportant caueen of lower rcoplrotory troct dlaeaee In young

chlldren, and they cormonly relnfect older chlldren ond adults to

prodyce upper reopiratory tract dieeese (Chenock et a¢', 1963,

Glezert et ol., 1978). Parsinfluenta 1 I8 the principal ceuse of
croup In chlidren w110 para 3 i oecond to RSV In causing
pneymon|a and bronchiolitie tn tnfants lep® \han 8 monthe of ege.
Parp 2 redemblee pota 1 clinlcally but serious Infection iw leDa

fraquent lnfectiono With pard 4 vilug are deotected |ess
requent.
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amintotic gac of B-10-day-old eyge (Chanock, 1956; Chanock et

al*, 1858) Jenoen et ai., 1862; DeMelo, 1963).

When adminlateced Intranaeally, porainfluenze virueee Infect
guinea pige wlthout producing overt dleease {Cook et al., 1956}
Johnson ¢t al., 1860)}. Hametere are oleo eensltive (o intranasal

Infection with types 1,2, or 3 virua (Cralghesd et al., 1960

Cook and Chanock, 1963). |jce are aleo aucceptible. Nonkeye

nerve e naturd| hoat for type 2 (Huil et al., 1956).
Antigenic Composition

Speciflc antigena are present on the envelope of the
Paralnfluenza viruses. Yypes 1, 2 and I vifuees oppear to be
entigenicatly homogensoue (Chanock et gl., 1958, 1960 Canchola et
al,, 1864, The vira! surface proteins WN end F ore giyprotelns.
In vitro stud'ea euggeot that Immsity to both the N and F
our face antigene piey a role In reeletence (Chanock and Ncintoeh
1995 . The viruees apPeer to be ontigenlically more otable than
\niluenza A end 8 (Chenock et al., 1983; Spurrier et pt., ¥98S1.
The parainfluenze ohere reiated entjgens: Deopite antigenic
relatedneso, theae viruses cen be dlffecentlated ceeily by
comploment lxation teat, tissuc culture nautrelization test

2in Ig serum ond hasmadeorption
uslng POBt Infection inea Plg
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whibltion  teat, Hoswtyplc eerum titrep are higher than
heterotyplc eera which are uoually leog then 1:10 (Cook et al..
1963 Spurrler et ai., 1985; Van de Veen, 1865),

Dlagnosie

Efectron micCroocopy und Inmunofluorcocence, ualng the

navopharyngeal  agplirate hove been uoed extenslively in  the
dlagnoolo of the Poroinfluenzo virueee (Doane et al., 1867;
Gardner e\ ol., 871).

Rheouo tonkey kidney cell culturen are the preferced syotem
for the recovery of Porolnfluenia virusea (Canchola et al.,
1964). Human eobryonlc kidney cell cullurep are aloo aultodle
for recovery of typeo ',2 and 3 virunea, bul are conalderably

leoo nmensltive (Vargooko, unpubllehed data). Al four
paralnfluenza virunes prodiice Intracytoplaemic, woeinophille

in¢luelon bodlew In monkey kidney celle. Thest Incluslon bodliee

are particulorly oetrlking vhen Infecled cultures are fixed In
Bovin's oolution and otoined with haemetoxyltn and @o9in (Johnson
ot ol.. 1960i Brandt, $861).
Culturge Infectad with types 1-4 parainfitenza viruoea ore
copoble of haemodoorbing Quines plg erythrocytaua. Yhie property
le fundamentol to the recopgnition of natureily occurring elraina

of types 1.3 8nd 4 virudes (Chanock e$ al., 1861). In addition,
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heer®@daorption 18 more oenoltive thon cytopatic effect for
detection of type 2 otrolne {Lewin ¢t gl., 1961),

Cther teet Includee serological diagnooio euch ae CI'T, and

Hi. The eerologlcal recoponee of humane to Parain{iuenzo

Inf{ection le generally leas specific than thot exhlbited by

Infected animale auch as gulnea pige or hamatere. in part, thie

oppearo to be becauoe of expoeure to membere of Parbinfluenza

group and with muswpe virus. l¢ I1s unvuauai to find Individi@ie

after the firet yeer ot |Ife wlthout antibody to at jeaet one of

the Pareinfluenza virueee (Parrott el al., 1962). lNeterotyplc
compiement fixatlon and heemodsorbing type antibody reaponces
occur comuonly followlng type 1 Infection during childhood

{Chanock et ai., (859 1960).

-y e

An enzym® ilnked immsooorbent aseay has been ueed for
detecting Perolnfluenza and preliminory reaulte showed that |t e
more aenoltive than the CF. teat (Blehal end Galtl, 1977),

Cqnagguencee of Infectiono and Effect of Antibody

. - —~ e -

Type 3 neutrallzing entibody provides protection opgainet

both Infection and Vliness {Chanock ol el., 1881b}. In addltion,

the length of time type 3 yiruo la recoverable from the pharyna,

\s oleo 'nvernely reletad to the level of pre-ecpogure

neutral lzIng 81 ibody (Chanock et al,, 196D},
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The ¢lek of febrile divease durlhg primary type 3 Infection

lo 78 percent, ond the risk of pneumonitio or bronchitlio le 33
percent.  cuobrile Illneco occurs dur ing one half of prinary type
1 Infoctione (Chonock et al., 1863). ioweve:, croup deveiope

durlng only o emai) proportion of ouch infectlions (Chanock et

= =

al., 1863).
Retnfectlion of adults am well av chlldren wilh poralnfluenza
viryoes hoo been recognlted on a numder oi occaelono particularly
with type 3 viruo (Chanock et ai., t381bi. Although neutratlzing
antibody confers oome protection ogulnet eubscquent infectlon,
thio protection lo not compinte (Chanock et 3l., 1961b). tliness
veudlly occuro leao often siid 10 leae aevere during relnfection
than dur ing primary infectlon,

Prevention and Conirol

b O LGN amblr & S T e —————

Redusing the ofttock rete of reeplratory diooases 48 an

impar tant aoclal and economicol goal. Experimental vaccines have
been prepored for type 1 thominia) viruu in opge and for type J

(bovlg) V' U® In bovine kidney tlovue culture (Jensen €1 at.,

1982) ”l""l"l"'f thelens, an: ¢ {feclive vaccine ook 1Ny an Nt lt'l-;_!-d'l[
0

 § LN
¢ e8pONOe In the rospiratory Yact, would be of voalue for young

children copeclolly in hoepitale ond Inatltutlvns (Ginsberg ot

al., 1980},
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Reaplratory Syncytial Virue (RSV)

- D v b - e - -

Straine of reopiratory ayncytial virue {RSY} were {lrot

recognized In 1956 when the virue uwae leolated In Chlnpazees with

corylal rcopiratory Ilineaa (Morrla, et gl., 1956). The natural

hobltat of the virud uwae the huwan resplratory tract, and It was

obeer ved that

extenslve sgyncytial areas developed In cell

cultureu Infected with thie virue. Hence 1the name "resplratory

syncytial virua {RSVI’ uwan astected Inetead of “Coryze agent™ ae

It uaed to be {Chanock et 8l., 1957).
Mot phology
Reepiratory ayncytizi virue

ranges from 65wm to 300w.

Theee catimates were derived from eucrose denelty gradient

centr i fugation etudles {30-120nm), from electron microgrephe of

sectloned Infecied cedla (B5umm), and trom phoophotunyetic acld

negativaly etelned virua ¢ 120:300wn) {Chanock, ¢! al 1957

“"

1982; Waterson, @t al., 1982) . Like the Influenza and the

ouwcaotle disease viruses, they have an Inner colled component

eurrounded by o splke-ermed envelope (Crulckoheny, €3 8!.. 1964
| lehed datll. The Inner hellcal component e approximately
the eape with the [nner hel ¢x» of the Paraintiventa viruseas. lhe

vitus has o sucrose detielty of 1.8-1.28 and 1n Cesluw chioride

AFRICA DIGITAL HEALTH REPOSITORY PROJECT




_23_

1.23  (Chonock et al., 1357; Coatesa and Chanock, 1964

unpubl ished) . The

fallure of FUYDA and IUDR to Inhiblt virus

creplication ouggesta that It contains rlbonuclelc acld

{Hampar lan et ul., 1963).

b -

Effect of Physical and Chemical Ag

-

ente

Reopicatory Syncytlal viruo iu very unetable ot temperatures
0

of 37 C and above. In 0 ouopending medium coniaining SX chicken

o
CY M

gerun, the half Yife of viral infectivity lo 7.2 hourae at

o
end 2.6 minuteéo at S6 C (Bennett and Hamre, 1962%.

Approximately 90K o! Infectivity Is loot following alow

{freezlng., However, the virus 18 frozen rapldly and then atored

2
gt 70 C. lhe viruo e rapidiy Inactivoted ot pH 3.0 (Havparian

et al., 1963, Lipid

I0 esoential far the iIntegrity of the

virien IChanock ¢t al., 1957).

Blologice! Efopertles

-

Unl ke Porsinfluenza vitgp, NSY hog not been frown in

el yonated hen'd egae nor  hos  boemagglutination

or
haemadsorpt lon bDeen dmﬂﬂ“ltfd (Chonock !.‘. (_IL. , 1957, Theue
digtinctions have now grovped RSV Into the genus pheusoyifue

|Ooedie &t nf., 1380%,

-

Vieus 9P®cltIC antigens can be visualized in infected ceotie

by Ismnof|uorescence (Kiach ¢t al.. Guch antigens are
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found only In the cytoplaem and I8 flret detected 10 hours

fol lowing Infection, Fyyoreucent antibody etudien with unfixed

Infected c¢ella Indlcate that 3 large quantity of virus epecific

antigen |a pregent ot the cell membrone {Klach et al,, 1552).

Prominent Intracytoplasmic Incluslona are found In infected Hela

or Hep-2 celles.

Infection In Anlmale

A nunber of animal gpeciea can be experimentally infected

with RSV - Theae include chimpaniese, baboono, monkeys, ferrete,

mink, <chinchlftas, @milnea pige, hameters and mice., Only the

chimpanzeea developed <ilnlcal waymptomm. The disease in

chingenieen occur® wlthout fever ond o limited to the wupper

reopira@tory troct {Morrie et al., 1956; Coats and Chanock 1962).

RSV can be rccovered from nasal turbinates of a ey™Ptoratically
Infected {arretz (Coate¢ and Chanock 3962, In gdditlon,

mitt inuEideted callp containing eocslnophllic cytoplawmic

incluslon - bodies form in the rewpiratory epithellium of | 1ected

ferrete (Coatee ot al,, 1962).

The most prominent changee In the fetal ||lneseee were

exiendive necrotizing or Interetltiel pnemmm- erphyeem and
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necroola of the tracheobronchiml eplthe! jum (Beem et al., 1960;

Holzel e\ al.. 1963; Parrott, 1964).

The pothology of nonfatal infectione in¢lude Involvement

and inflamation of the imucus membranes of the nome and throat.

Paranasal ond eustachlan tube ob%truction may occur (Mo!lzel

el
al., 1963},

In yound Infants, therc |s tendency for necrotlizing

bronchiolitis and pnewnwnitie. Infante who exhibit many oflerglc

manlfeotations arc more llkely to deveioP bronchiolitlig than

Infante free of auch symptomo (Freeman and Todd, 1962). Autopey

ex®ninatlon of Infonta dead of S virus Infection hae shoun In

addition, cytoplasm incluclon bodles ond by Irmumofluoreacence,

visua hao® been detected from the Yungd (Chonock et 2l., 1976;

Davie et a); 199C:.

LABCRATORY DIACWISIS

M aED aen -

Olognoalo of RSY Infection con be made by virus Igolatlion

and/or demonatistion of a rise In antibody titre during

convalegcence, VYIrue im prasent In the nasal and the phoryngeal

secretiono oO! Infected I(ndividsile and con be imolated with

greotent el {iciency when specimend ere Inoculeted directly Into

cebt cultures without freeting (Beem ¢y al., 1860),
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Irmunofluoreacence techniqQue for ropld dlagnosia hea been

developed for the reoplsratory eyncytial virue. Speclfl¢ ataining

8@ vielble In the cytoplaem of the celf (Lauer, 1982; Ninnich and

Aay 1980; Mcintosh, et al., 19302

degcrlbed an ELISA for

detection of vrseopirotory ayncytial virus infectlon !'n <¢iinlcol

gamplea.

Serological dlogroala ordinarlly ie moetl rellable and,

esoleat, wvolng C.F (the most convenieni and economical) or

neutrotization titrotions.

Becauae RSY la highly 1iabie, leolation 1e moet efficlent

oten nasopharyngeal avpiiote nre Inoculated directly from the

patient into culture of human continuoua cell |ines (Hep~2,
or ¥3}.

lela

Charocterintic glant celle develop within 2-14 days.

Infectivitly of RSV ie completoly destroyed during etosege at
o

=20 C 7or only sevaral days. Viral euspenelohe can De preeserved

by =ddition of pretaine (5%-10X normal oerum or slibiming,

ireezing ropidly and agintaining at -TOC (Davis, et gl.,

1880) ,

Epidemiolopy
RSV g @ mo)or <auss Of respiretory dissase In chilidren,
Infections hove 8 wOf Idwide dialr Ibution, The virum epreade

tapidly through the sueceplibles In 8 covanity 80 thal epidemics
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ate, gharply circumser ibed and relatively brief. The outbreaks

are commonly found In children and infante botween lale fal?le and

eariy opring InOritein. Indeed, ASY 19 the only recopnized
visus that preferentlally produces aevere Jdlucase and hao |te
max Imsm inpact during the firet slx monthe of Iife. Atthough
Infants have a poor ontlibody responge to Infectlon, aboutl one-
third of Infonte in the i(ted Slates develop antibodice in the
firat year of llfe oand 95X by S years of ape (Parrott, et sl.,
1974, Davip et al., 1900).

- an enam e = - -

Ptevention and Control

The need to contro! Reppirplory Syncytlal Vieus ae 2
coupativo agent of acute reapitatory Infection In yuung chlidren
t9 deeslroblo but the experlence with the alum precipltated
forml in-Inactivated vaccine hae been dlecournging I10avie et al.,
1980). owever, it (8 clear that Inactivoted chole virue

veccinen containing viruses with Lipid envelopeo ouat be uped

#ith caution.
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A0V 1RUS
HISTORY

Yhe firat Isolationa of Adenovirup wR% reported by Rowe et

al., (1953} from f{fragnenis of humn adenoldo groun In tiseue

cuiture, After a prolonged incubatlion, cytopathic change uae

noticed In the cpithellal-like cetls of som™m of the cuituree, and

pasaage revealed tho presence of a virue. Al most

simul taneously, Hillemin and Worner ((554) loolated by tlesue

Culture technique, e cytopathogenic sgent from army recrulte

elck with Bn ‘nfluenza-like or grippe-ltke llineea. An increase

In neutralizing and complement fixing entibodies 10 the visue wae
shoun to occur in the patisnte Thie dieease wad been deecr |Ibed

by eeveral Investigators ee Cetarrhal fever, fehrite catarrh and

acutle 7eepirutory discese of recrulte (ARD),

Yhe edenovirus groip 8 corpoed of a8t |esst 45
levamologicelly dletintt types of viruses that are related by a

a0 lor croee reecting sntigens.

The adenoylruses are non-enve lopad viruues and are 70-%m

8
' ight of 170-176 « 10 ond
in diaeeter. They have molecv .‘3” gh

bwoyant denelty of 1.33 - 1L.IpwViem In ceslun chloride. The
Y

d Pproteine o1¢ siranged In a0 1Cosahedion having 20
cape |
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triangular faces and 12 verticles {Glnaberg et al., 1966). Each
virlion has 240 hexong and 12 pentona.  7ne hexona are dlepereed
on the trianguiar facega and edgee and the 12 pentone are located
in the verticles of the Itosahedron. Each penton conelnis of a
baae and a flber which I8 rod-1ike outuard projection with a
terminal knob (Levine et al., 1967),

Tho virlon contalne a single molecule of dounle atranded ONA
in a linear form. The molecular weight and the Guanine
Cytonlne baee compoaltion of the genome for the dlfferent

5
Imunotypee ranges from 20-30 x 0 and 40-6!% reapectively

(Green, 1862).

Both human and nonhui@n adenoviruses exhibit @ aingle qype

of morphology, a a'mliar chemical compamition, replicate In the
cell! nucieus @and have a tendency towarde aepeclee opecificlty.

They Produce unlque and characterletic cytopathic eflects (cpp,

(Gincherg, 1862).
The Adenovirusees do nol haefBdeorp erythrocytes. they do not

s an h .
replicate In chicken egg d with the eanception of aviaen

adenov | fuses, &ll poeseen at ledet V fomily reactive antigenic

1874).

determingnt (Phillpuon a8 2o
The famlly Adenoviridas include 2 feneral Maotollenovirus gnd

Aviadenovirug Daved on (he abeence of any Ismmmological crose

AFRICA DIGITAL HEALTH REPOSITORY PROJECT




%6 -
reactive antigens In mumellan anyd avian adenoviruses {(Norrby,
1976).
Antlgenic Compomition
33 antigenic groups have been known to affect man: 2 other
cand|l dotes, typeo 34 and 35 and many other naturelly oceurring
intermediote otraine which pooaess hexona of 1 prototype virus
and fiber antigenn related to another type hove been recopilzed
in hwon infectlions: howover no claoelfication etatue haa been
aasigned to these atralno (Crarblete ot 3i., 1960 Katch et al.,
1866; Wigand, 1971). Typee 1,3,4,21,14,7 are known to <cause
acute reeplratory dleeaee (Vonderveen et al,, 1957¢ Davie et a)-,

1980.

Moat humenr odenovirusess <0 not induce acute clinlcal
infectlione tn cowmon |edoralory enirmala. Intravenove Inoculation
of 6duit mice with adenovirua lype 5 rosults in death of animal
within 3-4 dayo (Poetlethualte, 1979). Yaowters, when
Inocyinted wsubcutanecusiy showed fatal Infections In 4-V0 days.

Regplratory tract I[noculations of types |,2,5 8nd 6 In plglieta

(Blocklow et g, 1962} and type 4 In doge (CarMichael et !,

1961) Produce Inapperent infectionu.
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LABGRATCRY O1AROSIS

o G GRSt an =

Electron microscopy:-2 typea of elettron microacopial

me thods

for the Identiflcation of adenovirue In <cllinlcai

specimena have been deacribed {Eduarde et al., 1975; MNapmlas et

a}., 1967 and Vaiteras et al., 19758). In one procedure, ixad and

etalned 1tiaaue eectliong were examined for wurraye of rmatured

virilone In the ¢e!l nuclieus and In the other methad, concentrated

theost waohing apecimene Incubated w!ih [nmwune gerum  were

obaerved for aggregates of virue partictiea. Thie method Is not

ueed routinely. The other mthod e Immuiof luor escence

microacopy. thie technique hae been of immense use in the copld

diagnosies of Infectiona cauwed by adenoviruses,

al., 1981,

(Sarkkinen et

Virue leolation

Human evcryonlc kldiey {HEK) celle provide optimal isoldtion
of adenoviruses, They contaln Adeno-associated viruses uwiiich cen
interfare wlth the replicetion of adenoviruses (Hoggen, 1972),

Gut they ore nol ceadlly avai lebl® In moet laboretoriea. The
hep-2 Hela and KD are highly senaitive W1-30 i conmontly &Wloyed
t Isolate 8denovirulta, Adenoy iruees cause CPF of grape-!ike
0

type In tiooue culture (Ginwberg, 1962 ) .
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Serological testo for Identificetion of Adtnovirue In¢lude
the compliement fixatlon teat, hoemafQglutination Inhibltion teet

and neutrallzation teat (Bell et aj., 1960),

her <teuto procedures heve been ueed In the diagneale of
adenoviruees, These Include colorimetric neutrdllization teat
(Johneon et al., 1857). Singie radial diffualon, uwes deacribed
by Gradien et @l., £197S). Adenovirus entigens <en be detected
by Fluorcecent antibody techniqQue in the nuclel and cytoplepm of
Infected celln {(Rayashl, 1977}.

————————

Man providea the only known reservols for etseline of
adenoviruges that Infect humang.  Permon-to-person epresd (n
resplratory and cculer secretions le the most common mode of
viral trengmi/ezion, QOceplte the Jarge nunber and the woc |du|de
dletr Ibutlen of adenoviruses thelr clinicel importence le largely
sresicicted to epldemica of ecute rempliratory dleeases,
iniactiony sre obeerved through out tha year but most common|y In
ate {ait ond winter. Type 7. 4 and Jere the viruses mo®t
frequently tesponaibte for epidemicts of ecute reeplratory

Increasingl
infectione, ,79" 1, 4 and 2V have besn creapingly

I"Pilcated N epldemic®, Type 4 adenovirue commonly cause ARD In
e

military recrults.
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A relatively high proportion of adults havae antibodiee to

ona or Myre typea of adenovitueee Indicatiny previoua expoBurea.

Epldemiologlca) etudiea indicatle that adenoviruseo annually cauce

at moot (4-5)% of viral reeplratory Ilineca In clvillone Duvie et

n and Control

Lo —de— N Y-S0 B

leolatlon of 6lck perpons has little or no effect on the

aprcod of adenovirueea alnce emny heaithy carriere exlst.
Dif{ferent typco of vaccines have been used In adutte particularly

in the army recrulto. in ¢loded populations, such ws chronic

dlaecase hospltais or home for orphane, o vaccine containing typee

1-7 ooy be ueeful for Infanie and young chlidren (Oavie et 4f,,

1860). A oul table vaccine withoul tho putative ohcogenic danger

(Typea I ang 7 are on cogenic for animala) may be provided by

vaing the purlfled hexon and fiber capeld proteins ahich are

present |a abundance ba solvble sntigens In (nfected celte and

can atlmuylate the productiion of neuvtralizing antibodie® (Davls ot
al., 1980y, The etudies of Huebuer of al.. {1955} Bell ot w).,
(1858); Hillemen af ai.r 1958 and Wileon of ¢l., (1860) have
dantoatraled B S entinfactory veccine can be propared
contelning 2 of 3} types of adenovirua types (3,4.7) The

ines are antigenic and i dose apparently gives almost max|mum
vace

antlbody responte.
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CHAPTER TiEE

MATERIALS AD METHODS

R ER e e o

Aress of Study

ibadan

Ibadan, the capitel of Oyo State ot Nigerlia hae a popuiation

of more than 2 mlitlon pecple. It lo eltuated ot an al?ltude of

about 250 metres above sea level. The geogrephical Yocatlon ia
0 0

sbout 3 62' Eamt and 7 22' Morth of the ecquator. The annusl

¢dinfell eond humidity ore high. The vegetation Ile lowland

Rainfoeent (Fagbaml ot al.. 1972; Mubogunje, 1t974d; Udo, $974).

The wet monthe of the year are between April and Scptowber.

MNasopharyngeal Asplrate

=t
- o N

Moeopharyngea! uvecretione were <¢ollected from chlildren

euffering from bpeute reapirvtory Infections end attending the

Univerolty Coiiege Hoapltal (U.C.H.) and o rura! health centre

clinlc o! idikan by auplration through a ploatic tube Into o

~urun  col lector containing the tronopor? medium.  The tibe uae

pasoed ajong the base of one nostrli Into the nooophorynx. The

di®tonce from the nostrld to the nasophorynx Ie half the dletance
from the nootrdl to the base of the ear. The mucus was thus

collected and the proceon repeated for the second noetril. The

contained the antibtotice (Penincllilitn ond
mUCcus CO“QC‘O'
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Streptomycin) ee traneport medium.  The negative preeaure of the

2

suction punp did not exceed 1.5kg/cm . Serum sanplew were also

obtalned from patlents for eerology.

Blood wee collecled by venepuncture from the antecub!to]

fosse of epatlionte Into eterlbe vacutolner tube end ol iowed to

4]
clot-at room temparature. The samples were kopt at 1 C overnight

end centr)fuged at 1,500 revolutions per minute (r.p.m.) for 0

minutec. Sera were esepcarated and stored frczen untll teoted.

INMUBOFL UORESCENT ANTIBEOY (IFA) STUDIES

Matariale

- VW PPN ™

s e = = e o

The entieers uased wwre previaualy salecd egainst RSy,

influenza, A end B, Pareinfluenza typeo 1,3 and adeénovirus and

ware commarclal producte of Wellcome Giotechnology Company,

England, ihe A5V, Influenze A end Paralnfluenze 3 antlatra were

ralped In bovines whlte Intluenia B, Pasainlluenza 1

end
gedenovirvo ontieera were raloed ln chicken,
EVNS BLUE
A %130 diluticn of the atock of 1:1000 wes made to obtain

1:30,000 heeded for countergtoining.

h t part PBS gil. 7.2.
lycero! ¥RY mlxed wit p
8 partp of Pure @
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Sodium chloride

Polasolium chlos Ide

0.20g
Potaeelum dihydrogen phosphate - 0.20g
Disodiun hydrogen phoaphate tenhydrous) - 1.15g
Double dietllled wdter . mcw:

Diluent for Antlesrs

WS- B D o b &b D G TEED o

R WP e

Tranoport! medium wae made ol hanku balunce solt

oolutlion

contalning 1% Albunin, Peninciilin, and Stseptomycin,

—— e

Antigens

Preparatlon of Smesre for Aatigen Detectlon by F.A.T

Maoophat yngeai aoplrateo collected from children at the
U.C.H. ond tdixen Health Centre were cenirifuged at 1,500
revolutlone per minute flof 10 minutey ao mentioned above. The
52t lete contalned bolh celle and mucus. Thle wae resunpended |n
‘Zml of PBS and broken P by pipetting with @ Paasteur plpelie
wit) | a anooth eugpenoion uwoe oblalned. 3‘he proceas woo repeated

tont fiuld
{0 minuten €ach ond the mwperns
\wice at 1,500 rpn for

dlacarded. It the final celt
vog <erefully removed and
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ousfpenalon 8tll) contalned much muicua the process of washing uae

repedted until a moderately opaque but not Bticky suepenslion uwao

obtoined. The cell peliet uwo ueed for emear preparation.

Tellon-tetplated microecope wildeo (Erle Sclentific) w!th

twelve “opote™ per allde were cleaned with alcohei. wuaing

mtcrotitre droppera, 20l of the guspended cello ae pleced on

each opot. The dropa were cwdo ae {lat ae podoihle to evoid

oggregation of celis In the centre. The celle were allowed to

elt dey on the olldes ond fixed In ecetone

o
Slidea were then atored In the Reveo (-70 Cl unt!!t uped.

for 10 minuteo.

indlrect Immnofluorepcent Anlibody Teet {11FA)

The [iFA test aem carried out uningd the method previously

deocr tbed by Orstev!y, etol 11984). On each spot Ao pleced

20ul of oppropr!ate 1:10 dilutlon of wunlabelled viral

antiourumn

s shown [n Fig: 1. Yhe elidea were placed In 2 molet

chaxber
0

and Incubated ot 37 C for 30 minutea.
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CIGURE 1 SHOWING THE LAYOUT SLIDE

Inf luenza A Parainfluenza Adenov!rug
bovine chlc'r.Ep hiexen
| 2| 9 All 5 ai
e ettt e . L L L T -:r' ------------------------ . ==
! .D i 0 H 0 i 0 ' { ' (A
¥ ! J : | ! : |
Y t \ : 0 : 0 t 4
| e rowmecccccceucsce-- fesroooeecve==u ccsescsonace v EEe® Sete ctanwa {
7 3 '9 10 |y 12
ASV Porainf luenza Flu B
bovine 3 Chicken
bovine

—

AFRICA DIGITAL HEALTH REPOSITORY PROJECT




- 45 -

Siides were given three washinge of 10 minutes each in PBS
and air drled. FITC oantiglobutln of oame opecice 88 the
unlabelled antleerun (bovine or chicken) wob added to 1the
appropr late weile. Slides were placed in the motet chorber and
Incuboted at 37nC for 30 minutea ond uaphed three timee In PBS
for 10 minutece each thereafter. Counterstaininy of uemare {n
Evenoe Blue (1:30,000 uce carrled out for § minutes after which
they were mounted in glycerine buffer. The preperation wos then
examined wlth o Leltz Fluoreacent Microncope oQuipped with 3
transmitted §lght fluorescence tiiuminator. A 200 Watt Ultra
high presaure mercury lamp wan used 88 the §lght source. A 3mm
BG3 fitter eerved 6o the exciting filter In addition to a K49C

euppresston filtes. 12.5 occulere ond 54X oil Immerelon

objectivee were uned.
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-=% Zelectlion of ASY

(1) RSV antibody tubes

ASV IAP - Conjugated Monoclonal Antibody
Sampla dl luent

Posltive contro} Antigen

Negstive control Antigen

Subetrote buftfer

Chr omogen

A9gony treatment bufler

High qualfity delonized water

{ Norma) Sulphuric azid

Spec trophome ter

Theoe Rre suppiled In the ELISA kIt rendy for use.

Preparation oi reagente for use

[Ep—— - a» b

N H SC

2 4
Cencentroted Sulphur ic Acld 14.0nle
Diotilled Water 408.0mls

Working Colour Yreatoent
Subetrate buffer fce

Chromogen =L
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in

lple of ELISA TEST

Vizol ontigens present in the epecimen bind to a polyclonatl
ant! RSV- antibody coated on the pimatic tube. When added to the
tube, a pool of nsoluble peroxidaoe conjugated ontibodlea opeciilc

for the RSY nucleocopaid antigen binda to the antigen captured on

the tube wall. following 8 wohing etep to remove unbowid sanple

end con jyufiate, @ perodioee gubatrate added to the tube generotes

0 btue colour If virus le preoent in the o¢pecimen. Vioual ar

epectrophotometric ecvaluation of th¢ apsctmen deterMiney the
pregence or obgence of! RSV, Obgervotilon of blue colour or an

abaorbonce value equal to or greater thon the cut-off value

Indicatea the preaence of ASY antigen In the potlento wppecimen,
The obyence of o biue colour or an obgorbsnce value leog than or
eQqual 1o the fower cut off value Indicates the uvbaence of
detoctabie ASY antigen In the patients gpecimen,

Teat Procedure

One antibody tube coch ws labelled for the negative

jent ecimen,
eonirok tho poaltive control, and patiento opecime A drop of

ooony treatment bulfer vae afvo added to each twe. One hundred
ul }A0-conjugated =<noclonal antibody woe added per tube.  Three
hundred ul ©f gamPlc dlluent wav added to the negative control

tube ond the eome Auantity of Pooltlve control antien wos odded
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to the posltive control tube. Three hundred ul of eoch patients
ppecimen wsa placed In the oppropriately lobelled tube. The
tubea were mixed gently and Incubated at room tewperature for 60
minuteo.

Semples were carefully euplrated from the tubee ond each
tube uwas woshed & timea with @ high quelity dlettlied water,
Aftar the final umeh, exccoe moleture wae removed from the tubee
by Inverting the tubee and blotting the rim on paper towels.

0.5 ul of working colour reagent {oubatrate} woe added to
each tube. The tubeo were mixzed gentiy ond Incubated at room
toewparature for 15 minuter. The tubea were read vieually.
Obaervation of blue colour In the poeltive control tube end any
‘tent’, sample Indirated a poeltive reault vwhille negative reeutte

remalned colour loen.

- - et

Sheep Red blood celle
Sheep woeo bied from the Jugvlar vein end blood uge

were uoed 99 Indicetor of complement

fixatlion.

{Vected in an ont icoaglant (Algover’s solution), Blood celle
co

woshed twice n phyolo’loglcei eoline and twice In veronal
were
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buffer (VB). Cellp ure suspended am 4X 1n VB and kept at 4°C

untll used. The compouition of the galutions ure av foljouwe:
tal  Algever’s goluilon

Ocxtrope 50.5g

Sodiun Chios ide NaCl 4.29

Clitic Acld

Sadiun Cl trote Bgm

3
Oigtilled wotor 1000cm

The solutlon weo oterlllzed In the cutoclove for 10 minyten
at 10lbs presourc.
(b)  Veronal buffer

O o ey o -

Toblete - One taoblet «ma dlosolved in 100MIe of warm

diutilled water.

Formalor tai Orctd (1969) CF diluent Tablet

Borbi tare 0.575a
Sadtim chlor I de B8.50y
Magncalum chlor lde 0. 168g
Colctum chloride ¢.020g
Borb | tone d0luble 0. 185y

All dlogolved In 3 litre of diotilled water to give @ pH of

7.2‘
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A 8antl-ghecp red dlood cell prepared In radblit won uesed 1o

genaltive red blood celiln, It u9s titreted sand upged at 4-6 mean

hoemolytic dooen (MD). The dilution of hnemolysin wae corrled

out 88 shown below,

In the titration of hoemolyain one volume of esch dilutlon
of heemdlyeln was odded to one volune of 4X sheep red blood
colle,

Haemolyain Titratlon

Serlal

fold dllutiona of hcemoiyeln ure made no fol lownrs
Add 1 volune neat serun plue 9 volume of Dliuent to get 1:10
dilution.
1:10 1 volume of neei hoomolyaln + 91 vole of VB 1:10
1:50 1 volume of 1210 ¢+ 4 volumea of Vesonal buffer 1:50

1:100 § voiume of 1:10

TP " G-y b

11100 1,200 1 vol. of 1:100 ¢« 3 vol of VB  1:200
1:400 1 vol. of 1:100 . 3 vol of VB  1:400
1:800 1 vol. of 43100 + 7 vol o VB  1:000
111000 2 vo! of 100 ¢ 18 ¥2l of VB 111000
::;m 2 volg of 131000 { voi ot VB 1:1S00
1:1000 1:2000 ! voi of 11000 , ! vol of VB 1:2000
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1:2500 2 vol of 1:1000 + 3 vol of VB 1:2500

1:3000 1 vol of 1:9000 + 2 vol of VB 1:3000

114000 1 vol of 1:1000 + 3 vol of VB 1:4000

1:5000 3 vol of 1:9000 + 4 vol of VB 15000

ond Incubated In water bath at 37ﬂC for 15 minutes. the di!ution
of 1110 to 1:800 were revvovod end ol Jowed to etond wut room
terperature and obeerved for ugglutination,

Agglutination should not oceur In 6 NID of hoemolyain and
preferably ohouid not uxceed 1:100 dilution of haemolynin. To
the dilution of 411000 to 135000 of horwolyein wae odded 1 volyme
of 1:10 dllution of complement. incubation wae carrled out at

o

37 C for 15 minutes. The highcst dilution vhowin complete

hacmolyoln waa taken sz |IMD.

Compnlement

Feesh or roconetltuted Iyophilized gulnea plg serim uae the

dource ot (oqv'mnt. The Comlcmnt titration way carrled out

ae follows.
Carplement uwas diluted 1:30 and O maoter tbes get P us
ot

phoun below.
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The tubes were Incubated In wpter bath at 37 C and the rewul te

ol the \litration eme read after J0 minutea. The Iube showing
coMpiote haemolysie wae taten es (he dllution contalining ¥ unit of
complement. 1he forela used for calculuting the dilution tequ'red

(o glive two unite of cooplement (o shicun below:

Twice the smount of conplement in the tube with x 0.1 comlete

hnema l yolm.

2.0 If complete haemolyalo waa In tube S, the comp lement dilution

neaeded wan 30 » 0.1
cwcecaser 3 1Y
0.05 « 2

Corpiement Fixution Test

VYW = - - de 4 S Y8 - _—y-n

A modiflication of the microtltre tachnique of Sever, ((gg2)
ond thot of Yele Arbovirue reecarch lhnit (YAU} uqo uped.
Commercially prepared antigens were uaed In the teat, The oera were

0
di luted 1:4 with Veronal bu!fer diluent, inactivated ot 56 C fosr 30

minuise gnd further diluted In (ncressing double foid dilution. The
sntigens werc alvo uaed In 2 fold dllutiona snd 8 ¢checkerboord type

of CF wos performed using knoun positive controlo eess packed along

with the ontlgena by the manufgctiurcre. The ders were dlspensed

Into oppropriote wello uolnp o ®icio drapper uitich delivered 0.025u!?

per drop, Appeopr lately dlluted antigeny were diwpenged oneo érop
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each Into appropriate weile. One drop of complement contalning 2

Unlte woe added to vach wetl, according to the protocol of the teet.

Serumn control, wae #et up for the teet, @o uleo were the antigen,

and dlluent controlp. A back titrativn of the conplement wao made

by placing 2 drope of cxapiement from the origlnal moater Mie 0 o

drop of diluent In each weil,

)
The plates were Incubated at 4 C overnight
0

they were pleced a 37 C for few minutea before adding one drop of

the next morning,

Genvltlized ehecp red blood ceile per well. The plates were

)

Incubated at 37 C for 30 minutee and shaken ot Intervajle of 0
Q

minutea. The platce weee finally placed at 4 C to allow cella 10

settio befoce reading. A teading of 4 (No hasmolyale) or 3(26x

haemolygisa} uas token aw poeltive. Reading of 2(S0X haemolyeie) or

lepn were negative.
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CHAPYER FOUR

GOeWVRES e

RESWL TS

urvey For Antlibody lo Reaplratory Vifuoes
Out of the twoe hundred and eighty patients tested for
complement fixing antibody, 104 (37%) were conmunity based and
176(63%) were hospltolleed et the imiverolty College Hoapltal

both In Ibadan, One hundred and f§fty meven (56%) were poeltlve

for complement flxing antibody to one or more virusea. The

higlieat prevalence of antibody ume to ASY (20X},  The prevalence

antibody o other reoplratory viruaes were ae follows:
Adenovirue (16%), Influenza A (1%}, influenza 8 (1X),

Paralnfluenta type 1, (4X) and Parainfluenzd type 3, (5%) {Tobie

2),

Suryey for Respleatory Vical Antigens in Mavogharyngeal Aspirate

A total of three hundred and fifty nasopharyngeal osplirates

f f health cents
R e rcn potiente from Idiken commnity he entre aond

pal iani® w)th acute regplirétorydieeane requicing hospltolieation
at U.C.H were enamined for prevence of mntigen to HRespiratory

ayncytlal virue, Influenta A and 0, Parointluenta typea 1 and 3

and Adenov |ruses by {1yoreqcent antibody technlique.
Resplirato!y vien| Ontigens ware found In the nasophdr yngea'l
espirato

W0 patients (21%) lested. A

avplintes of T4 oul of the

AFRICA DIGITAL HEALTH REPOSITORY PROJECT




suffer Ing

- ~mm

‘-.Q.------------- ---------------------- T eooeoooec-oeee "erchoooooe oo '
]

Specimen Type i Tests ‘No ! Year of ! Source )
] : : iCollectionl :
INagopharyngeal  !Fluorescent! | ' :
‘Aspirate iAntlbedy 1350 $1985/1967 iU.C.H. mnd )dikan!
' iTechatque | ! ! |
; ;ELISA £23b } 196571987 :U.C.H. and idikan|
) g SCOB WSS fmmmam mm = e fomemmmmmsesoaalacaaoatocaoceeee. l
18pr 0 “C F. Tegt 12060 $1985/1806 [V.C.H. and Idikan!
' | : ! : Ibadan J
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breakdown of the FA poeltive patients showe that ASV Infection Ip

the most prevalent reapiratory viral infectlon In lbadan (7%);
followed by Parainlluonzd type 3 (4a%X); ond Influenzo A, (4%].p
The percentage of poeitives 10 other viruses sre 238 fol!lowp:

Patainfluenza type | (3%), Influenza B (Z%¥) and Adenov!ruzr (1%}

{Jable 3).

In the commnity, 26 out of 150 (17%) were poaltive ublle 48
oul of 200 (24%) were pogitive In the hoopitnlieed potiente, in
all, 74 out of 350 (21X} weze pottltive for viral antigeno.

Statletical anolysls showed that there wae no elfnificont
dl {lerence In the prevalence ol reeplrotory vital Infectlon amang
the hogpital based boned and commun |ty baged patient® (P > 0,05).

Eleven of the childten hod multiple Infections, Nilg, wele

hospitasl patlenio ond 2 wero from the communily {Toble 42},

fectad by 2 viruees ond one
Among the. hoap!tal patients, 8 wero (nfec Y

by 2 ruoee (luble 1b) The two comma@ily potiente were
Yy - v ¢

\nfected by 2 Yifinled {Table 4b)

foomd 0 be the virus most
3 o
Pacainf luenta type

LSeveh O K
[ple nfections sven of o
led @ith #u
{requent |y 0dp0ci®
g 3
Lienly “ofe infecled with Parainilvuehzo  type
eloeyen fOlienis

tu B, Flu A or RSV
socleted wilh Parainituenio type V. Flu
afNeo
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TADLE 3
Results of FA Test for Detection of Viral Aatigens and the
Prevalesce of the Causative Ageats of lll in Masopharyngeal
aspirates of Htgg;!!! children sulfering fron Acute Respiratery
diseases
:hRIICiHSl CUHHHH!!I Pl!liuls ; HOSPltll Pi!l[hts ! Iolil
| :.-... poPacccamyomE ....‘..- ®coTor Ot omae ™ -' S foafates®r e l
! ‘TestediNo (D) Post!lvnl!tsttﬁ!ﬂo It} Pottttvr-lotal 1fota) (13
| ! ‘ ' ' ITestediPosiiive |
72e ot esed onmn o] 20t ou smrnrempanaee b Suesncan bhiyae el asassufianiso ana]
LAy 1150 1 T 1w s WI%I :350 :v 1
:0- ®e o':-0---0‘oovv---o.so¢+-01¢-9-o.zo- vaspacdes s, 0 mi=ld
P Rhe d L 150 ¢ siql ot 1t 80 :Hjlimi
lassrsaas ;......;..-............|...-..3..-...:.-. .o -: .........
I tll 3 P 150 I 200 : I LW LA
 hars £ 1 15 E uam |\ 1 " ag AL
$owes o8 e noail i coseranforaonafecnnmancaeensnaineiee]
| Para 3 150 I 6 (4p L) t lS) 1358 Ot |
U ders | 550 yiy  taw0 1 e 10 LIy
\ f" eoo| @caccore

ecctses.tssomae]
Scate Respiratory Iofectiom {ARLD
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Flgure 2 shows the monthiy variation of seepiratory viral
antigens  In Ihe naovpharyngeal anplrote of Nigerien chlidren,
The Infoctlion rose gradimlly and peaked In Qecember. There woe o
fluctuation between Januwary and Harch amil It #ose lo o high leve!
agnin tn Apr 11, It Then dropped gradual ly duting the montho of
Moy and June,

Table 5 shows |he bge distridbution ol <children uhose
Ndoopharyngeal agplroten were tegled for  vira! anligenn.  The
perccntage of nooophurynsicod anplrote pocitive for rempiratory
viral antlgenn are oo foliows:- 1-0 montho (29X); 25-30 months
130%) , 37-42 monthg (24%). Lower prevalence of respirntory virgy

antigene woo found in chi‘dren aged 31-36 monthe ¢10X), 13«18

montho (9%) pnd 48-54 monlho (DX) .

ASY Infeoctiono were scen Most common|y in children aged 1-6

montho and  (hepe aped 43-40 months. Percentaget of poglitive

ogn Qroupp were 1VX ond 10X
naoopharyngea | baplridte tn thege 0Br 0

regpect] vely The highert prevalence of Inlectiono to the other
pectly -

virul ontigens w ¢ found In the followlng nge groupot- Influenze
! 4] 4

A 37-42 montho; | nf lusnZs p 9!-3G monthe! Poralintluenze 1, 31-36

25 H " Mﬂ"‘.
P 3 ’30 mﬂ!hc. I‘Iﬂd adcn°V|lUl (
ll’on!hll,’ main“llﬂ'zd ’

and above.
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MONTHLY

VARIATION oF RESPIRATORY

VIRAL ANTIGENS N NASOPHARYNGEAL

22, ASPIRATES OF paTIENTS
ZO_J ’j
, »
18,
TG_J
o
?_] | |
104
8. e —
&Y | L*,
; |
I
‘{"J — |
—
| 2-.‘ P————t
!
I I ' 4 Jq
AFRICA BIGITAL HEALTH REPOSITORY PROJECT _r_'——‘—-—k—4___
OCT. NOV DEC. JAN. FEB. MAR APR 'MAY 1JUN.




-G-b-b-

a - 2
- 30
- 0
- 42
- 40

- 54

- 60
161 and abuve
unk noun

Totnl

SSi —foe =t | ST o L X e e -

_____________________

3

23

30

17

2S

10
s

350

OA OQETECTI N OF VIRA
Asv I-'rluA:'FluB |
9011001 w51 o
1203.0) | 2(3.00! o
RE 0! wa !
- :é;ﬁ_nh 205 r1;. 0 | ;
200,01 ¢ 140 D
0 ¢ 0 (2.0
115,00 12012.00¢ g
19¢10.0032(7.0] ! q
10.00 0 : o
ARSI
P 101 O 0
3 3
)\ 28 1 -14 6

AFRICA DIGITAL HEALTH REPOSITORY PROJECT

1 207.00

AT I0EN

SRS e e e e -

"ﬁfa J . Adeno
: 5{8 0)

4{7.0) !

_____________

114.0017¢30}

1(6.0} |

113,00i6¢21)

111032 2(20)

...............



----------------------------------- -
Age Oletribu-iNo Tested |

AFRICA DIGITAL HEALTH REPOSITORY PROJECT

S oeoos =e
-t e
g N S,
-a

t{)on in : ; : ‘ : '
‘Mon the 4 : ; , ; ’ = :
et iasea st | P S D e ] Bara 3 ¢ Mo, | Teval
e SON DRI S MAGL 45) 1 0 418) 'S5.00 1 010y 12329
T2 L e W R e o ’
& N o L2‘3 °’I U “1“ 4'7 ?j CIRCIRE T
L I N I T R
'9- o PR 5.0 t 25,008 O 5 ua_m uam ¢ 0--5“5,
2SI LB e 0 0 i . u{i"u(:}{‘%c‘éd{"i
oo B U 0 bt B0 1 5
e I L R0 0 0 ¢ et g :4(241“:
T b o e jreesssncsnlsinnnecl been. [ P Tl II____:_ : i
P -8 1 2 ..n'o 011207.00 | 0t o i o “”, e(zu
o L 1 T R R S PR AP st S
| 65-60 ! s ,; TP s e
169 ond 8bove ! 1D ! llo): 0 ! o : PSS l=mmmmaa :
o R R L e SN S U ML 151 L
'Age Unknown | 14 T | A 9 ' :-"- >4 paitea
leecmecmamaas RPN |-meeee- 1 2 ~' : ‘ ek At
i Tota 30 26 1 w4 6 0 ! 1% ; ‘m’;]"j




- 69 -

ELISA repulta mhowed that 18 (BX) of the paticnte were

230

positive for reaplratory ayncytial virus antigen, However, In o

compnrative otudy carrlod out to determine the ocnoltivity of

ELISA technique and FA test for the detection of reeplialory

gyncytial visal antigens, only 4 were posltive by the tug

oyateme (Table 8).
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MaLE 6

COMPARISON OF RESIATS OF ELISA AND FAY FON TIIE OETECTION OF
RESPIRATONY SWMCYTIAL VIHAL ANTIGENS IN NASOPILARYNGEAL ASPIRATES

! SYSIEW USED | FA { FA | TOTAL |

LISA vve 14 1@ | (2

ELISA -ve
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Clinical Signe and Symptoms in Patients Infected with Respiratory
Viruoeo

o L e e

The clinical algne and uyrplome Bl preovntotion

var let) with indlvidial patlont. However, Infcction

with all the viruoea were characterized by fever, cough sod runny

nooe. Only thooe with Influenza A ond occaslonnl corbination

with Nesplirotory Syncytinl Viruo werte  tachypoulc. Infectlione

wlth ASY, Intluento A, Aldenoviruo nnd those with nultiple

Infections oleo hnd <heéot relractlon uheezing, bronchinl

brenthing., refugol 1o feed ond increased crepitolione.
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CHAPTER FIVE

oaag@dwme o

0!SCUSS IO

Sre—

The reoults of survey for C.F. antibody showed that several
resplratory virue Infections occur In the c¢hlldren population of
Ibadon Niger ia. ASv appeared to bce reoponnible for moat

Infections as revedled by the reoulto of the piceent serofogical

survey, Tho higheot prevalence of C.F. antibody woa demonatrated

to ASV.
In a oimilar work corried out by Ogunbl t1970) complement
tixlng ontibody to ASY 111.3X) adenovirum (5.6%1 and

paralnfiuenzo (5.6%) woa found In c¢hlldren psuifering from

bronchiotitis In Lages. In Ibadon: David-West and Cooke {1974)

found influenza A antibodiea In B0-95X o! patienta fol lowlng an

epidemie of acute reoplratory Infections wuwling the

haemogglutination inhibl tion teat tHi).
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Al though the prevolence of complement flxing antibody 1o RSV

and Adenovirus repor ted In thio otudy (o0 high whan compared to
previouo findinga by Cgunbl 1197Q0) In Legoe, the prevelence ¢f
paralnflucnzo antibody In both etludieo ere oimllor. A suivey for
reeplrotory virueea In nooopharyngeal oepirate of children
preseniing with acute reeplratory Infection In W.C.H. and Idikan
commnity revealed that R5V, Paroinflueni® iypes 1 ond 3,
Influenta A, Infiuenia B end Adenoviruoec vere pregent Ia  these
putlenta, Thio 1s In agreoment with the reguita of the
ecrologlcal wurvey for antibody o theee viruses which showed
that antibody to these¢ virp! agento wda prevalant In the children
populotion {wee Toble 2.

The eage diat:lbutlon of reeplratory viral Infections In
children with Mil 1o ahoun In (t1able 5). The higheel prevalence
of reeplratory Infections w30 In patlentia of 1-6 monthe of oge.
The percentage of posltive to Indlvidual cepplretory virus
onligend al thle age wiie RSY (11%) Porolnfluenzo type 3 (6%

Influenza A (5%) Parolnfluenzo type 1 15%) Influenza B (1%},
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Althouph RSV Infectlono frequently occurred In yowmnp
children aged 1-5 monthasintfections by other reepiratory viruoeo
were more frequantly aeen In older oge pgrowpe. The higheet
prevalence of iInfections to Pare 3, Para I, Iafluenze A ond 38
were found in chlldren aged ¢5-42 months end edenoviruz In thope
aged over 61 monthe.

Theoe raoulto are aimilar (o the findingo of Chanock et at,,
{1963); Holzel etol., 11983)1 Parrott el ol., LI974) who ¢howed
thot moet children were Infected with reapiratory viruaee eorly
ln tife. In the comparigon of EL!SA and FA technique for the
detoction of RSY, 4 ou! of 100 gorgico toeted were posltive In
the ELISA nnd Fluoragcent antibody technigque. Thoro were gome
non agreement reaul 10 2 shoun In Iteble 8).  Thio 18 conaletent
with the work of Gradien et al,, (1985) who showed that uwhen
ELISA ond FA techniQuea are veed for the detaction of Aesplratory
Syncytlal Virua In the oame epecimeny, the reeulto obtalned hove
alwayn been comparable. )lowever, Mcintooh gt ol,, (1982) and
Gradlen et ol., 11985) Identifled the poaaibte cduse of non

egreement resulip a8 overdllutlon of opecimeng during colloction,
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ironopos totion and processing. Hendry et @l., (1986) edvocated
he wuee of wliole neeal necretlon because udshed cclla Pave (ower
poaltivo reeulte.

In the preasent otudy however, the ceuges of non eprecment
resulte of FA and ELISA may be due 1o problems o! handling,

Biorage and washing of cella.
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CHAPIER 51X
COMUSION

A eurvey for complemenl fixing ontibody o 6 reeplsotory
virueea wau carried out In Ibadan. Repulta showed that ontibody
to theee viruese wag preeent in eern of <Childrenn (9Bted
suggeeling thet all thepe viruoce are clrqulatling In Ibadan end
covoing huwan Infec\lono. Highes! prevelence of ontidbody «oe
found 1o Reeplirntory Syncytlsl Virue. It | proboble thot RSV
may be the commonest virue cousing teEplcatory dleedme in  {badan
children.

Teats (or virel ant!genn in nooopharyngea! oszplreles of
children wllh acute reepiratory Infectilon conflrmed the
serologicol datn. All 6 viral anligens were found ia the
nosopharyngea! aeplrotes of children with acute resplratory
diecoe® the mosl commenly (denlificd antigen by Flucreacent
ontibody iechnique la RSY. Thls empnpa!zea the Important role of
thie® wvirun In the oetlology of Acule rrepitatory inlectitone ¢n
Nigerla.

A higher prevelence of infection w8 found In children with
Oevére rospi¢nlory dinease requiring hospitatization then in
autpationte @tlilending commity health clinlcea. Symp toma

coomonly neen In children euffering {tom ecutle reoplratory
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dioenren In Nigeria Include fevor, cough running nos¢, refusaf to
feed, uwheezing, pgrunting tachypnea and <creplitations. Some
chlidren moy vomit. 1he body temperature may become as high =
| [+

40 C.

The presont atudy revealed that viruoea ares very [rgor tont

agent? of acute reoplirotory Infectiohm in RMigerta. [t o
advocnted that [pboraiory diegnoala of Reapirntory eyncyt:ial
virua, Influenze A and B, FParaintluenza typea ¥ and 3 and
| adenovirua be Inciuded In routline Invcsiigatione I|n corea of

Acute reaplratory diseanco.
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