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ABSTRACr 

Lher disease 1s a major public heahh problem. C\'cral diagnostic and ac1iologic agents of 

li\'cr diseases are known. but au1oon1ibodics 10 liver antigens 1n Nigerian� ,,i1h lhcr 

discnscs ha,c nol been c"cnsinil)' studied. The stud) \\OS therefore oimcd 01 dctccung the 

t)pcS of autoontibodics and virnl antigens in various liver diseases among Nigerians 

One hundred and 1,vcnt) six eonsccu1i,c p:11icn1s "uh h,er disease� ond 82 appnn:n1ly 

hc.illhy controls ,,ere recruited 01 UCI I Ibadan CliniClll fe:nurcs oncJ hislOr)' of alcohol 

con�ump11011 \\Cn: documented. Scrum snmplcs were nnal)'sed for Antinuclc:ir Antibodies 

(ANA). Anlimitochondrinl Antibodies (AMA). pcrinuclcar An1incu1rophil C) toplasm1c 

Antibodies (pANCA), anti-Soluble Lhcr Antigen/Liver l'ancre:is (an1i-SLNLP) and on1i­

L1vcr-Kidncy �1icrosomal-1 (onu-LKl\1-1) by enzyme linked immunosorbcnl OSS3).

Similarly. hcpa1i1is O surfoec omigcn (I IBsAg), I lcpalitis O c Antigen (I IBcAg), antibody 10 

IIUcAg (nn1i-llBc). onubod) to hcpa1i1is O core ontigcn (onti-1180) and antibody to 

hcpalhis C virus (01111-I ICV) \\Crc on3l)scd I kpalilis O viru� (I IDV) DNA \\QS determined 

by PCR, and samples po\1tivc for 110\1 s•pln.\1111cJ DNA by electrophoresis ,,ere sequenced 

for genotypes. Lh·cr function and protl1rombin time ,,ere dctennincd. Dnt11 were analysed 

using n:lntivc frequency, odds mtio, Pcarwn's Chi squorc, Fisher's c.'11Ct test and Students' 

1-tcst 111 5% lc,·cl or �igni lien nee 

About 75% \\Cre males \\ilh me:1n age of 47.S:l:14.<I )IS Sb,1y one percent hnd 

llcpntoccllular Corcmoma (IICC), 25.4% Ll\cr Cirrhosis (LC), 7,9o/e Chronic llcp:ititis 

(Cl I), J.2% Acute Virnl Hcp:i1i11s (AVl-1) and 1.6% Pnmnr) ' U1lior) Cirrhosis (l'OC) 

llcp310mcgal) occurred in 78.6%, osc1lcJ m 57.1 %, S l.3Y, consumed s1gnllican1 (?: 80g/do) 

for S )C�rs) olcnhol There wllS no difference m ANA among cases ond controls AMA was 

dc1cc1ablc in 60.3% of coses compared to <13.9"!. or control\ (p<0.05) One ca.sc ond one 
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control \\Ctc posill\C for onu-LKM-1 ,,hilc oll subJCClS \\ere ncg,111,c for onti-SLNLP and 

pANCA. Anti-1 IOc '"as dclectc:d in 93.7% of cnscs ond 73.2% c:on1rols The prevalence: of 

HBsAg. HBeAg :inti-HDc and an1i-llCV \\CIC s1gnifiamtly higher in coses 1han con1rols 

(p<0.05) The IIBV-ONA \\!IS higher among cases (46�.) than con1rols (12%) (odds rn1io 

27.3). AVII patients hnd 1hc h1ghes1 HBV-DNA \!lrnl load with a range of tcro 10 14 

n1illion copics/µL nnd a mean of 751.86 copies/ µL Gcome1ric mean HBV-DNA \\ere 

63.6, 43.15 and 7.2 copies/ µL amoog cases wilh LC. HCC and CH rcspcciivel) 

Proponions or CII (40'•) and 1,C (3•1.4,�) \\llh ANA ,,ere nol signific:ontl} higher 

compnred 10 conlrols (39.7%). but was significanlly higher in IICC patients 619¾ 

comp:ircd to con1rols The AMA was significantly l11ghcr in CII and I ICC compm:d ,, ilh 

controls. IIOsAg \\OS significantly higher in IICC compared to controls and olhcr li,·c:r 

coses. I IOe1\I}, on1i-l lUc, nnti-HBe, on1i-HCV and HllV-DNA were significantly higher in 

Cl!. LC and HCC compared to conirols (p<0.05) There ,,ere 53 genotype I! and 1wo 

genotype A in enscs "hilc only one control had genotype E. 

Prc,'3lencc of au1oan1ibodics 10 li,cr onligcns is similar in individuals ,11ith or without liver 

disease and, 1hen:forc nol reliable in predic1ing uu1oimmunc liver discosc IIOSf\g. anti· 

I-IBcAg. onu-1 ICV and I IOV-ONA \\trc strongly nssociated wilh liver disc.isc. IIOV 

gcno1ypc fl is predominant in Nigeria. 

K.El'\VORDS. Autonntibodics. Viral markers. l.l\c:r discosc, Niserio. 
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1.0 The Liver 

CIW'TERONE 

LVl'RODUCTION 

The lil'er i s  the seat of the major mernbolic processes in the body and it performs key 

roles in cnrbohydnuc, fat, pro1cin, vitnmins and mineral metabolism, including drug 

dc1oxificotion and bilirubin excretion. As o rcsuh of its key roles in energy 

homeostosis, it enjoys o duol blood supply from the portal vein ond the t\\O hep:11ic 

aneries (l'igurcs I ond 2), which amounts to 20% of the cardiac: output. therefore in 

constnnt contocl with immunological fac1ors and cells from blood circulation. This is 

in addition 10 the presence of residen1 unconventional T l}mphocyte subpopulations in 

the normol adult human li\·cr \\hieh mny hove spccioliscd functions in regional 

immune responses (Norris ti nl. 1998; Doheny et nl. 1999) os \VCII BS other immune 

cells ,�hich ore visible on microscopy (Figure 3). 

The biliary system wluch nrc 1hc moin tnrgct orgnn in some nutoimmune liver diseases 

like primary bilinl) cirrhosis and primary sclerosing cholongi1is (Pctroglnnnopoulos ti

al, 200;!), usually originate as bile conaliculi in the hepatic portal triads and 

rubscquently form bile ductulcs before finally coalescing in10 the right and ten bile 

ducl5 (Figures I and 2). 

Diseases of the liver and biliary system ore major causes of illness ond death 

worldwide and the diseases mnge from viml hepatitis 10 gallstones, olcoholic 

hepatitis, folly liver disease, inherited nnd congenital disorders, lil'cr conditions 

caused by toxins or medications. liver ond bile duel cancers os well as nutoimmunc 

liver ond biliary conditions. 
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D¢lij•nt 

i- h1llo �n.-, 
_., .,.._ an-, t;, et

llntn 
�­

;;;....,;;.;.-+.__ cl.Cl

:--..... C,.cl.CI 
---,'----'1-----iH Cdc aw 

Figure I. Gross anutomy of the liver showing the vnsc:ulur, bilillry and hcp:uic 

fcnturcs. 

Source: Zllkim ond Doyer Tc,tbook of l-lcp.11ology. 
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Figure 2 Microscopic ann1omy or the li1·er sho\\ing lhc 111Sculnr supply nnd bile duct 

r.1ngnilicnuon: X40. 

H&E SUiin. 

Source: \VebP:uh 
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Figure 2 M1croscop1c Matomy oflhc liver sho,1ing the ,·nscu1at supply and bile duct 

t.iagn,licatlon X40 

H&Eslllln. 

Source· \VebPDlh 
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Kupffcr cell Hcp3locytc Smusoad 

FiguN 3 Microscopic nn:itomy of the liver showins hep:lloc)tcs, sinusoids :ind 

KuplTcr cells 

t:ignilic:llaon X40 

H &I! Slllln. 

Source: \VcbPath 
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The liver being the first major melllbolic site for ingested food and substAnces is 

exposed to various antigens some of "hich ore xenobiotic molecules, cndoto;,.ins and 

microbial degradation products, which m11y be injurious to the liver (Lumsden ct al.

1988). It is not surprising; therefore thllt the li\'cr particip.itcs in immunolog1c41 

activity in the body through specialized cells. 

Two cellular ckmcnts of the lhcr ore generally recognized: hep.itic parcnch)mol and 

non-parenchymol cells. Parcnchymal cells ore hepatoc)tcs that endogenously express 

MHC Closs I molecules, as o result of which they do not elicit strong immune 

response 011d arc no1 involved ,n ontibody mediated immune response (Renz ond 

Freise, 2001). On the other hand the non-parenchymol fraction, comprising of bile 

duel cpi1hclium, dendri1ic cells, Kupffer cells. Ito cells. interstitum and \'llSCulu 

endothelium. ore immunologi�lly nc1ivc, express both �1IIC Classcs l and II 

molecules and ore also active in antigen prcsenllltion (Renz ond Freise. 200 I). 

I.I Justilicalion for the study 

Lh·er diseases, espcciall} v1rnl hep111i1ls, ore well known to contribule 10 morbidity 

nnd mor1111ity nmong 1hc Nigerian po11ula1ion (Bojuwoyc: 1997). Autoimmune 

discoses arc among lhc leading causes ofdco1h onions )OUng and middlc-aged women 

in the United States (Cooper ond S1roc:hlo, 2003) and 01her ports of the world. 

No published data ore available in dc,vcloping countries obou1 the pre\alcncc, 

morbidity ond mortality of ou1oimmunc disorders and autoimmune liver discosc in 

p.irticulor. 111crc is II need 10 gcncralc dolD 10 fill the gop in knO\\ ledge about 

nutoimmunc liver discnses ond viral hepa1i1is in Nigeria. ond possibly open 00\\ vistas 

in 1his ncglcc1cd Dru of l lepa1ology in Nigeria 
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Indirect immunoOuorcscc:ncc (IIF) ho.s been the sw,cfurd technique for detecting 

outonntibodies ,vith the use of subs11111cs such o.s rat liver kidney or stomach (Kerk:ir 

"' al; 2002}. I lo,,cvcr, the cumbersome nature of the technique, lock of 

standardiZ111ton ond recent idcn1ilic11tion of 11111igcnic 1;1rgc:ts of various out03/ltibodics 

htlS led to the development of ELISA techniques ,,,jth the nd,•antoge of C3SC. 

stondru-dizntion ond n:producibility. l\lorco,•cr, studies ha,e sho,\n agreement 

between the ELIS1\ and the II F techniques (R1uc110 & Doniach 1973; Kerkllr "' al,

2002: Vergani and Mieli,Vcrgani, 2004) This study utili,.cd the ELIS/\ technique in 

detecting auto:intibodies in our study subjccts. 

1.2 Rutlonnle :1111.I olljccti\·cs 

Liver disease is the 5th common cnusc of de.1th in the UK (lrcdnlc, 2008) ond 

according 10 da1a from the Centre for DiscllSe and Control (CDC), the 12"' rnoSI 

common cause of dt:nth in the USA (0.:1\·ics and Robcns 20 I 0), In developed 

countries where d:1111 exist on autoimmune: lh·cr diseases, it has been sho,\n that 

autoimmune disuses of the liver or biliary S)Stem ore significant co uses of end stage 

liver disease (ESLD) which account for opproximotcly 20% of all liver 

1ronsplon101ions pcrfom1cd annually in the Um1ed Suucs of America (Renz and Freise. 

2001), 2.6% of lher transplants 01 the European Ll\cr Transplant Registry 

(Milkicwiez ct al. 1999) ond S.6% of liver 1ransplontotion ot the Notional Institutes of 

Hc:illh (NIH). USA (\Vicsncr ct al, 1998). 

1...o,v prevalence of autoimmune diseases such as rheumatoid onhritis ond vitiligo lul\c 

been encountcn:d in Nigcrro (Adclo,,o ct ol. 1998, Tolab1 ti nl 2003), though, otl1crs 

sho,�cd rarity of outo1mmunc disorders among Nigerians (Fomuyiwo and Oclln, 
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1990). 1\-lorcovcr. chronic inrcctions such 115 Hepatitis B nnd C, have been found to be 

accomp:inied by scrolog1cal marl..crs of nuto!fflmune liver dis=, being more 

prevalent" ith HCV th:in HBV (Clifford�, al. 1995. Jncekcl and 1\-lanns 2005). 

There hos been no rcpon on autoimmune lh·cr diseases in Nigeria. and only n re,,

ri:poned cases in Africo. There is therefore nc:c:d to detennine the prcvolenc:c or 

autoimmune liver diseases in hospital selling. role or autoimmune foctors and viral 

agents in the pathology of liver disease among Nigerians 

Objectives: 

A. O,•cra/1 objcctil't:

The ovcrnll objective of this swdy w:is to investigate: the contribution or 

autoimmunity to the burden of liver di.senses in Nigerin, and eorrcfatc wilh esu1blished 

vlrol causes of liver disc:ucs such ns hc:p;11i1is B and C, and alcohol. 

8. Specific objtcti,-rs

The specific objectives of this study were to determine the: 

I. prcVlllcnec ond p:ittcm of spccilic scrum nutoontibodics ANA, pANCA, LKJvl-

1. onti•SLAfLll ond Ml1\ llmong p:iticnts ,vith liver diseases,

2. prcvolcncc of HBsAg, HUeAg, Anti-Hile, ontl-HBc, onti-1 ICV in patients

with liver diseases,

3, frequency of HBV-DNA and viral load among p:111ents with liver distll.SC:S in 

Nigeria, and 

4. m1crnc:1ivc: role of au101mmunhy ond HDV/HCV markers in the p:nhogcnesls

of li�cr diseases In N1geri:i ond generate loe11I baseline doto on ou1oimmunc

liver d1sc.ises in Nigeria.
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2.0 

2.1 lmmunily 

COAPTER nvo

LITERATURE REVlE\V 

lmmunil)', as ii is used 1ocfay. derives from 11S cnrlier usage referring to exemption 

from mili1ary service or from p;iying 111.'(cs. ll became a word for protcc1ion ag,unsl 

infcclion over :i hundred years :igo al\cr PilSteur's historic vaccino1ion e:1.pcrimcnl 

with 011enuo1cd on1hmx bacilli in 1881 (Coner, 1988; S1cmbach, 2003) lmn1uniry is 

lhcrcforc defined os 1he 11b1li1y of an org11nisn1 10 pro1ec1 itsc:lf against pathogens. 

There is 1hcrcfore on innate ability in organisms 10 recognize what is 5Clf•:intigcn ond 

\\hOI is non-self antigen. 

Au1oimmuni1y i s  on immunological 1crm first in1roduccd by Poul Elulich in  1900, in o 

1hcory he called "horror au101oxicus", 10 explain a phenomenon. which 1s quile 

di!Tcrcnl from whot the current knowledge is aboul au1olmmuni1y (Ehrlich and 

Morgenroth, 1957). 

Auloimmunhy refers lo 1he obilily of lhc body's immune sys1em 10 recognize self· 

on1igens. The scleeti�c unresponsiveness to sclf-o.n1igcns, 1crmed self-tokr:incc, is o 

fundnmenull fen1urc or 1hc norm11I immune sys1em. Au1oimmunc diSC3.SCS, therefore. 

develop when there is a brc11kdo"n in 1h1s setr-1olcmncc (Nossol, 1983: Romngnani, 

2006). Au1oim_rnunity. an inhcrcnl property of the immune sys1cm, lends 10 

ou1oimmunc disc:nsc through o palhologicnl process of ou1ooggrcssion Other 

suggcs1cd causes of au1oimmunc disc;iscs ore release of norm31Jy sequcslercd 

an1igcns. dclcuon of self an1igen rccogni1ing T ond 13 cells and hypcrac1ivi1y ofT· 

helper cells (Feldmann, 1989), 
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In spite of 3dvanccs in Hep,11010&). o wide gap still exist in k.no" ledge regarding the 

p:1thogenct1c mech:inisms and treatment oflher condilions like hepatic s1ca1osis, li\•cr 

fibrosis. hcp:itocnrcinogcncsis and autoimmune liver diseases. n10J.1ng 1t imperative 

for continuation of u11nslo1ionnl basic C1J1d clinical studies that \\ ill lessen the burden 

of liver diseases. 

2.2 tvlccbooisms or ,\utoimmunlry 

Autoimmunity is the process by which the host immune system c.iuscs disc:isc in the 

individual and is usually associated with :iutoantibodics. which ore antibodies which 

have the ability to otmcl,.. self antigens. The p:ithogcnic role of the ouloantibody, 

ho"cvcr should mc:c:I rigorous criteria, such as: it must be detccUlble In potlcntS with 

rclc\Ont disc:IISC in 11 signifiCGnlly higher concentration or signilic:4ntly higher 

frequency than in the nonnol population; the outoontibody must be directed ogoinst a 

ph)siologically or pnthogcnically rclc\•nnt antigen: nnd the disease is reproduced upon 

injection or Induction of the oulolllltibody in experimental onimnls (Peter ond Shen, 

2006). These criteria ore however, not always mc1. 

Autoim1nunily 15 110 inherent property of the nonnal immune system as all T ond B 

lymphocytes ston out wnh eo1>3c:it) of autoimmune cells before undergoing some 

dc,clopmcntal changes 11nd becoming 1olcran1 or self antigens. Clonnl deletion ond 

nncrgy which occur in early life ore rccognl1ed fundomcntnl mechanisms responsible 

for sctr tolc:rnncc (Cohen and Young. 1991 ). 

A successful immune response 10 potentially hllnnful microorganisms usu.illy 

depends on lhc specific recognition of foreign anti11cn� by T ond'or D·ly1nphocy1cs 

Rccoanillon by T-cclls invoh·c the T-ccll receptor for C1J1tigcn (TCR), and antigcM ore 
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In spite of ad\'onces in Hepotolog), a wide gap still c.,ist in I.now ledge regarding the 

pathogeneue mechanisms and treatment of li\er conditions like hepatic steatosis, liver 

fibrosis .. hcpatocnn::inogencsis and autoimmune lher diseases. mol.mg II 1mpcrau,c 

for continuation of trunslationol b;u1c: and c:linic:ol studies thot will lessen the: burden 

of liver diseases. 

2.2 r.leeh!lDisms or i\uloimmunlt) 

Autoimmunity is the process by which the host immune system causes disc:isc in the 

individual and is usually associated with out03ntibodies, which ore nntibodics which 

have the: :ibility to otmck self nn1igcns. The 1>3thogenic role of the outoruitibody, 

ho\\cvcr should meet rigorous criteria. such as: it must be detectable in pntlcnts ,vith 

rcle,ont disease in o signilic:ontly higher concentr.uion or signilic:ontly higher 

frequency thon in the nonnal population: the outoontibody must be directed against a 

ph} siologically or pothogcnicoll) relc\'ont ontigcn; ond the disease is reproduced upon 

inJcction or Induction of the outoontibody in experimental animals (Peter ond Shen, 

2006). These criteria ore ho\,cVcr, not ol\\'ll}S met. 

Autoimmunity is on inherent propcny of the normal immune system as nll T and B 

lymphocytes stort out with capacity of autoimmune cells before undergoing some 

dcvclopmenml changes and becoming tolerant of self antigens. Clonal deletion and 

onergy which occur in c111ly life ore recognized fundamenllll mcc:honisms responsible 

for sci f tolernncc (Cohen and Young, 1991 ). 

A successful immune response to potentially harmful microorgonisms usually 

depends on the specific recognition or foreign nnti11cns by T and/or D-ly1nphoc:ytcs 

Recognition by T <clls ,nvol\c the T-cell receptor for antigen (TCR), lllld antigens ore 
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presented by MHC II molecules on antigc:n prcsc:nung cells (APC). 13-cc:11s bind 

anugc:n through surface immunoglobulin (lg), \\hich functions ns the specific 8-ccll 

receptor for antigc:n (Kotzin, 200 I). lne TCR and B-ccll receptor (BCR) ha\'e the 

capability to respond 10 ond recognize unlimited number of foreign antigens. but do 

not nonnally respond to self-antigens (tolerance). The failure of this sclccth·e 

recognition of self· and non-self results in autoimmune n:ac:tion and fonns the basis of 

autoimmune disorders. 

Autoimmune disease could broadly be divided into mulli�ystcmie and orgM-specific 

ln tenns or prcscn1a1ion. Vinually all organs 1n the human body can have organ 

specific autoimmune disease. Division or autoimmune diseosc:s could also be bnscd on 

whether the pathology of the discnsc is mediated by au1onn1ibodics or by autol'C.lclivc 

T-cells The mechanisms that trigger autoimmune disorders arc diverse and complex. 

and involve in1cruc1ion of genetic and cnvironmcnl31 factors. A conecp1ual fnunc\\ork 

for the pathogenesis of autoimmune disc:iscs has been suggested os shown in Figure 

4. (Kov.in, 200 I). There is o coosidcrnblc bod} of knowledge to suggest a strong

genetic basis for the dc\elopmcnl of autoimmune disease. C1,aja ct nl (2002) in a 

review concluded similorl} 

Susceptibility 10 outoimmunisntion 1s knO\\ n 10 depend on multiple genes and not on 

indi\ idual gene. environmental fnctors or disturbance of the immune systen1, It is  

fllirly \\CII established that cnvironmcnllll factors, Major I listoeo1npatibilil} Complex 

(l',,II IC) genes and -non-Ml IC genes• mtcroct to promote auloimmunisation. 

\Vcll rccogni.lCd autoimmune diseases arc l)'!)C-1 diabetes mclli1us. rheumatoid 

anhrilis. sclcrodcnnn, systemic lupus Cl)'lhcmotosus, dcrmatom}ositls, mynslhcniD 

grnvis, Grove's d1sca5C and ouloimmunc 11\cr disc:ises such ns chronic acthc 
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hcJ>31ilis. prim:11} b1lilll) cirrhosis and priml!J) sclcrosing choh1ngit1s. Other c�amplcs 

or outoimmunc disc.15Cs arc li5ted in Table I 

2.3 Auto:antibodlcs 

Au1oan11bod1cs arc immunolllobulins that re.Jet "1th norm31 host proteins and may be 

phys1olog1c or p:ithologic (Cmja, I 99S). TI1c phrs10logic autoantibodics. also kno11n 

as pol)reacuvc ontibod,cs, do not lix complements and ore produced b} the normal 

humans ond animals. They nrc found in I0\11 conccntmtions in the scrum or normal 

humons or nil ages. though commoner m women than in men (I looper ti al, 1972). 

Their origin has not been clc:uly defined but n10 hypothesis that explained the origin 

or autoanlibod1cs suggested that O cells that evodcd clonal deletion early in hfe and 

arc permitted b} the suppressor mcch4nism 10 produce n1inu1c quantities or 

ou103011bod1es. The second postulate is that autoantibody rorm:nion occurs 4S o result 

or cross rc:ic1 1on bet\\ccn foreign 1111d self-determinants It is sugacsted that the p;irt

of the 13 cell popul1111on 11h1ch g11cs rise to au1oan11bod1cs cnrrics o pol)spcc11ic 

receptor. Fixation or a foreign llllllgcn to th,s receptor induces the O cell to undergo 11 

series of divisions and n1utat1ons. which under the sclccti\c pressure or the antigen 

leods to product,on orn hlahl> spcc11ic antibody 

Thus, ph)siologic or natural auto11.n11bod1es may constitute the antibodies sccn:ted by 

B cells prior to encountcnng foreign onhgens (Tomer ond Shocnfcld, 1988). TI1oy arc 

usually lo11 11ffinity l�I isotypc, though lgA and lgG 1SOt}pcs ore also found CDS+

cells. wh,ch n:prescnt I0-2s,� or circulating B lymphoc)tCS ha�c been found 10 

produce natural auto.ant1bod1es (George and Shafflfeld, 1996) 40-50-/4 or fellll O cells 

arc CDS+ \\hcre11s onl} 2-3'• from adult l}mph nodes ore CDS.,. 
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I CDS T-czlb I 

Gsn,tit rrrs11,rmlltoo 

MIIC dm 11 &trlCS 

Otha MIIC pc, 

Mulliplc aua-MIIC 

llfflC' 

--------1 CDI T-«lhlr1'llla fORX 
(ewwacth<I 

Ncn-T cell 

cf1'e<1or cell< 

Figure 4. Steps in,•olved in 1hc p�lhogcncsis ofnuioimmunc discnsc 
Source Clinical Immunology, Principles nnd Prac1icc 
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Table I: E.umples of Auwimmunc Discnses 

Endocrine Gl.incls 

Digestive system 

T)pc I or immune lll((!i3ted di=etcs mcllitus 
G ra, -c 's D ise:lse 
Hashimoto's th)roiditis 
Autoimmune oophoritls and orc:hitis 
Autoimmune di.seuc of the tldrtnal gbnd 

Crohn's 01snse 
Ukcr.ui\c colitis 
Pnnmry biliazy c:inhosis 
Autoimmune hcp;athl5 

�lult1ple Sclcros� 
�ly11Sthcni3 &13vis 
Autoimmune ncurop;ath1cs such 15 Guill1ln.811T6 
Au1olmmunc u,c1hs 

Dlood Autoimmune hcmol)1ic an3cmi3 
Pernicious anacmiJ 
Autoimmune thrombocylopaffliil 

Blood Vcucls Temporal nncritis 
Anli-phospholipid syndrome 
Vll)Culh1dcs such w; \Vagcncr's cronulomatosus 
Bchccfsd� 

SI.in P50riasts 
Dcrm.,utis hcrpctifonnis 
Vllihgo 
Pcmphlgus \'ulgaru 

t.lu,culoskclc�I Systems Rheumatoid Anhritis
S) 1temlc Lupus Cr) lhcmatosus 
Sclcrodcnna 
Pol) m) OJ II is, 
Dcnna,orn) ttt111s 
Spond) l0,1rthrop.11hlci such 15 IM) losing spondyhtis, 
Sjogrcn's syndrome 
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h hJs also been round Lh11t CDS+ cells 1111: grc:itly incrcllSCd 1n some autoimmune 

d1sc45cs 10 rots and man '31un1I 1u1oan1ibodics an: kno1\n 10 be common in Lhe first 

degree rcl111hcs of indi1iduals 111th 11u101mmunc d1s=s and 1n the cldcrl), the) 

could also be round in p;iucnts 111th bactcnal, 1 ,r:11 or p:il"ll5itic infccuons 11 hen thC) 

m:iy c,cn o pro1cc11vc effect (George and Shocnfeld, 1996). Na1urol autoantibodies, 

although sometimes rc:1c1i1c 11ilh tJ1c s;imc antigen, dilTcr from outoan11bod1es 

produced b) CDS-B cells, 1\h1ch a,c uiu.ill) monorc.ic1i1c and h111·c high affinll) and 

arc lypically detectable onl) ,n autoimmune indi1 iduals (COSSJli and Notl-ins. 1989: 

NosSlll, I 989; llen11111 cf nl. 1991 ). 

One other m.ijor difference be111ccn p;11hogcn1c and non-polhogcnic auto:intibodics is 

IMI the former U5C a rcsuictcd number or VH gene segments while Lhc faller uses on 

auonmenl or VII gene sc&mcnts (Coulinho tf al, 1995). 

N:ituml au1oan11bod1es ma} ho11c1er ha1c n potcnta:il role in the p:llhogcncsis of 

ou101mmunc disease. as the) h111c been found, file pathogenic ontibod,cs, 10 ,ncrc:,sc 

in d1scnsc: (llenlllti cf nl, 1991, George ond Shocnfcld. 1996) In addition, ,n 

expcnmcntol animal models, 1mmuni1.n1ion wilh natural au1oan1ibodies hns been 

sho1\n to cause end-organ damage (George and Shocnfcld, 1996). Grnbor in 1975, 

ho11c1cr hypothesized that natural 1uto:inlibod1cs ore p;irt of a physiologic mcchnnism 

for cleansing the organism or self and non-self products in 1\hieh cliwic:11 antibodies 

serve to efc:;sr the body of foreign 1n1adina agents. \\h1lc natural aut03111tbod1cs rid the 

organism of its 011n cn1abolic product It hiu also been suggested that natural 

1u1o:in11bodies funelion In rcmo1 ing senescent or altered motccutcs, cells and tumours 

(l.acroi.� ·Ocsmw:s ct al, 1998) The beneficial effect of this scavenger role is the 

pre1ention or emergence of 1u1oreacti1e immunoc)ICS 1111d hos a protcc1 11c funcuon 
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(Tomer and Shocnfeld, 1988. Coutinho cl a.I 1995, Oighicro. 1997: Casali ind 

�hcnino, 1999). 

The mechanism by \\h1ch outoonubodies cbmagc their mrge1 orpns h3\e not been 

\\CII studied, but arc kno,, n 10 be SC\ c111I. The mechanisms include immune complc., 

fonna11on. opson1s;i1ion and rcccptOI' inhibition or s1imulo11on among others. 

(Schwartz, 1993) 

2.4 Structure ond runction or thc Lh er 

Porcnchymol cells constitute about 80% of the Ii\ er volume (Figures I and 2), mo inf) 

mode up of hcpatocytc:s, while the non-parenchymol cells constitute only 6.S% of the 

li\er, but 40% of the cells. The \\lllls of hepatic sinusoid arc lined by three different 

cell l}l)CS. sinusoidal endothelial cells (SEC), Kupffcr cells (KC), and hepatic stcllatc 

cells. l.1\tr sin11so1dol cndothehol cells cons1i111t1\CI) c.,prcss oil molecules nccessol) 

for on11acn prcscntollon (CDS-4, CDSO, CD86, 1\IMC class I and class II and CD-10) 

and can function as nn11gcn•prcscn1ing cells for CD-I+ and CDS+ T cells Thus, these 

cells arc thought 10 contribute 10 hepatic immune surveillance by ac1ivotlon of effector 

T cells (Knollc and Ocrkcn, :?000) They ore also acti\·c In the sccrc1ion of cytokincs, 

cicosnno11ls (proslllnOids and lcul..ocncnc,), cndothclin-1. nitric oxide, and some 

cx1raccllulo.r main" components (Kmiec, 2001) 

2.S. TYPf;S OF LIVCR DIShASP.S 

2.S.I ;\utoimmunc hcp:11111s

Autoimmune hep;i1111s 1s the mo\l common of 1hc autoimmune lt,er diseases ofTcctlng 

women more th.lo men (C1Ajo, 2003) It is chllnlctcnzc:d by chronic pro�nhe 
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inflammauon of  the lher due 10 an autoimmune proccM \vh1ch. ,f left un1rca1cd. 

c\cntuoll) lods 10 cirrhosis (\Vies. 2006). C,rmos,s (Figures Sa illld 5b). being the 

final common p;ithwny for most chronic li\cr disc= is a prcmolignanl condition 

which could culminate in hcpo1ocellular corcinomo (figurc 6) Acute iUld fulm1nan1 

hepatitis, though uncommon ha\c  been descnbcd \\>Uh AIH, \\Jlh high fotoluy. 

The pril!W) C\Cnl that lnggcrs Alli is not \\Cit kno,\,n II is ho\\c,er suggested that 

there 1s o genc11c prcd,sposuion 10 au1oimmun11y, \\htch m1erac1 \\llh certoin 

en, 1ronmen1ol foctors such as \ ,ruses. drugs and 1o"ns, 10 mduce Alli 

Autoimmune hcpo1111s arc of 1,,0 major l)l)C5. Type I ond 1)'pc II, based on the 

distribution or frequency of  the ou1oan1lbodics in them. Type I AIH po1icnlS ore 

posill\C for llllll·nuclcar 11n1tbod1cs (ANA). anti-smooth muscle antibodies (S�IA), 

anti-soluble li\cr an11gcn1Li\cr p3ncrt:1S aut011J1libodics (SLJVLP), penneu1rophil 

cytoplasmic on11bod1cs (pA CA), on1i-asialoglycopro1e1n antibodies (Anli-ASGRP). 

\\htlc Type II arc pos11lv0 for anll-11\cr kidney microsomal enzyme-I (LK�t-1), anti• 

11,cr l.1dncy microsomal cnzymc-3 (LK�l-3), on1i-ll\cr c)1osol -1 antibodies (LC-t), 

Anti-A 5GRP (\Vies 2006) 

The incidence and characteristic\ of All I dllTcr in ,-orious geographic regions. l3ascd 

on lim11ed cpidcm,otog,cal sn1d1cs. the ,nc,dcncc of type I All I among C:iucasoid 

popula11ons of Europe and onh AmericJ rani;cs from O I 10 I 9/100,000/ycar The 

estimated prc,11kncc of All I in Northern Europe 1s appro;1,imn1el) 160-170 

patients/I 06 mhabilanls, 70% of 1hosc a1Tcc1cd an: ,,omen. The clinical findings arc 

di,cf'C The most frequent S)'mp1oms bcmg fn119uc, jaundice, uching, enlarged li\'Cr, 

abdominal d1_scomfon and anhralaia There is i;ood response 10 1mmunosupprci;.�h·e 

1rcallncn1, bu1 h3S • poor prognos,� if left untn:.a1cd. lmmunosuppn:\St\C dru&\ lead 10 
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rem1Uion (resolution or S)'mptoms, nonn3J1i;a11on or tran�m1nasc leH:ls and 

n:ducuon of  li\cr ,nnlll1lmauon) in the m11Jor11) of the p:itien!S, but most p:iuents 

relapse ,,hen the uc:itmcnt is stopped. 

Li,er trnnsplanlllllon 1s rcqu1n:d in rulm1nant hepatic fiulurc as well as after 

progression to cirrhosi�. The rclat1\e propon1on of AIH among cases ,, uh chronic 

hcpautis is lo,, in regions with 11 high prcwlcnce of \lral hepatitis (Oobc� 2002) 

Arc.is or the ,,arid Imo\\ n for o high prcvalcnc:c of varnl hcp:ititis arc Asia and sub­

Soh11ra Africa. In spate or this, the re" studies corracd out in these orc.lS ha,e shown 

opprcciablc lc,cl or All I 

In lndi.i, As111., Guplll ct al (200 I} found a prc,alcncc or 3.4'� for autoimmune liver 

d1sc:ue in a 7 ) car study and concluded that autoimmune lh-cr d1sc:1sc is not 

uncommon in  India l l o\\c,·er, in Africa, dalll on autoimmune lhcr disc:iscs ore \Cl)'

scanty \\ith a rc,v studies emanating from wt and South Africa. In Cameroon, 

Central Africa. a stud) by Sl..nlsl..1 ct nl (1995) concluded lhot au1oantibod1cs \\ere 

frequently found in p;iticnts with chronic li,cr disease. though th,s did not seem to 

correlate \\ ith autoimmune Ii, er disease in their stud) population. In U�nda l!o5t 

Africa, S11dil.Jlh and Don inch ( 1975) studied autotmmunc foctors and HBV in African 

cirrhosis and round that 24% were positf\c for anu-S�IA \\h1lc 5.1% was posithe for 

ANA The) concluded that the study did not fll,our a role for I IBV in c:ousing chronic 

li\cr discolSC b> tnggcring arr an autoimmune: rcoct,on 
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' 

A. 

n 

I igurcs S 1\  anti II Gro�� anatomy of: A· nonnnl li�cr w11h smooth nppairance; anti 

0- cirrhotic h�er showing surface mncro'>Copic nodule,.

Source. \Vcbl'Dth 
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Figun: 6. Gross anatomy ofhcP3toccllular carcinoma showing distoncd nrchic1«1un:. 

Source· \Vcbl'oth 
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• 

Tobie 2. Plllhogcnetic mechanisms or auto:in1ibod1cs. 

Mechanism Example 
----------

Comp I cm c n t .<f c pend c n t lysis Paroxysmal cold hacmoglobinurio 

Opsonisntion Immune thrombocytopaeni11 

Immune complexes Sys1em1c lupus C:r}thcmotosus 

Rcccp1or inhibition My11Sthcnio grovis 

Receptor stimula1ion Thyrotoxicosis 

Inhibition of physiological Pernicious anaemia 

peptide 

Source: Clinical Immunology, Principles and Prncticc 
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Po1/ioge11t1u of Alli 

The role of :1u1oan1ibodics in the p:1thogcncsis of AIII 1s nol yc1 1..no\\n. Gi,cn th.11 

AIII 1s a liver specific disca.sc, non-li,cr specific au1oan11bod1cs a.re unhl.el) 10 be 

1n11ohed 1n inOommauon of and damage IO 1hc lher (\Vies 2006). The ANNSMA 

au1oan1ibody s1a1us is ncilhcr predictive of AJI 1-1 nor correlate with its course 

ANNSi\llA appear to be unm, oh cd ,n the pathogenesis ilsclf; 1hc) moy 1n51Clld be 

clc,o21ed due 10 the disrcgulation of the immune S)stem. II 1s gcncnill) behc,cd that 

their DSSO) ,s more useful for d1agnos1s of AIH than for prognosis (\Vies, 2006). A 

possible p:1thogcnc1ic role \\olS su�csrcd for SI.A/LP au1oan1ibodics :is these arc the 

only anlibodics ,vhich ore IOOo/o specific for All I (\Vies cl al 2000) ln1crcslingly, 

Sl.A/LP sho,, a dominant immune rc:ic1ivity to o special cpitope of the nutoantigen, 

indicating a specific outoantigcn-dri,en tnduction ond maturation of O cells bu1 so for 

the actual mechanism is still 10 be clucid:ncd. II hM been suggested 1h01 LKt-1-1 

autoantibodics arc in,olvcd in lhcr 1issue damage since 11 has been sho,,n thn1 the 

t0rgc1 antigen CYP206 1s c,prcssed on Ille surface of hcp:11ocytcs (S1rossbura ond 

�loons 2002) Possible mechanisms ore 011hcr d11ttl binding ofLKr.1-110 hep:11ocytes 

lcadins 10 li\cr cell l)sis, or 1he octi,alion of lher-infiltniting T lymphocytes vi:1 o 

combina1ion of D ond T cell nc1ivlty, r.lorco,cr, cross rcacu,11) of LKt-1-1 

au10:in11bod1cs ,,nh , iral cpi1opcs (IICV, IISV, CI\IV) ind1c:11es that the outo1mmune 

response may be triggered b) viral antigens '"hich mimic the body's o,,n proteins 

molecular m1n11cry (ln,cm101 and �tackay 2008). Funhcr rcscart:h is nc:cdcd 10 

clanfy 1he mechanisms of p:1thogcncsis of All I in order 10 dc,clop II specific, ond 

rcllablc therapy ,,,thoul side crTcc1s 
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D1agnoJls of Alli

The chnmc1erist1cs or AIH aiding in di3gnosis arc: 

(I) increased lc\cls of plasm3 1111nsaminascs (ALT/Asn \\h1lc oll.ahnc phosphau1sc

(Ar) and gammn-glu1om)hranspcp1id3sc (GGI) lc\cls remain nomw or onl) 

marginally clcvo1cd: 

(2) sclec1h cl) increased lgG lc\Ctls:

(3) h1s1ologiClll pallcm shO\\lnS tn0amm3110n or the h\cr pattnch}mo. p1cccmc.il

necrosis and. in 1hc rilllll stngcs. cirrhosis: ond 

(4) high 111rcs of specific: scrum au103n11bodies

2.S.2 Primary 8/lial) Cirrhosis

Primary biliary cirrhosis (rDC) 1s a chron,c ind progn:ss1\c cholcsuuic d1SCllSC or 1hc 

h,cr h is a non-suppura1hc dcs1ruc1in: cholangitrs which occurs world1\1dc, bul 

commoner in \\Omen (9:1) and docs nol occur in children (f-lorc:iru cl al 2010) 11 

prcdomrn311ll)' nfTccis m1ddle-oged \\Omen (30-65yc:ars old) and 1hc incidence is 

rising In 1hc UK incidence hJs risen from 23 per million 1n 1987 10 32  per million in 

1994 (Jnmcs ti 11 I 1999). Life c,pccllln<:) in lhe un1rc:11cd 1s oboul 12 ) cars 

Prnumcd 10 be ou1oln1munc 1n n:uurc ond caused b) srnnulomo1ous deilruc1ion of the 

,n1erlobul.ir bile ducts. PDC 1s c:har1c:1crilcd by a r-1> mphocy1c-mcdla1cd oltncl. on 

small in1ralobulor bile ducts (Figure 7). A con11nuous assauh on 1hc bile duel 

cp,thcliol cells leads to 1hc1r gradual dcs1ruc11on and c,cntual disnppcarancc. The 

su.suincd loss or 1n1ralobular bile due is uuscs the srllfls and S)mp1oms or ehol�lllsis. 

and c,cn1u11lly rcsuht in cirrhosis ond liver failure (Joshrta ct nl 2010). 
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The precise cause or 1his 1ttacl. i s  unl.no\\n but appears to be related 10 both genetic 

and environmcnllll foc1ors such os Esclll!r,cl,io col,, i\lycoboc1rnum gordon«, and 

\>IIU� (Ag,non-Lc,in ct ol 2009). In 3dd11ion 10 the T-l)mphoc)te mediated 

destruction of smnll bile due�. seconcbi) damage 10 hepatOC)tes rn:11) oc:cur from the 

accumul.ltion in lhe I her or incmucd concenlrotions of potenually 10.,ci<: substonccs. 

such as bile acids. ,,h1ch 3re norm3II) secreted in10 bile The noluroJI) occurring bile 

ncids - cholic acid, chcnodco:..ychohc 3cid. and dco,)cholic :acid - ore all dc1ergcnts 

and can dissol\e cell mcmbr:inc:s ,r prc�en1 in a suffic1c:n1ly high concen1n111on, such 

1oxie concc:ntrnlions arc re:ichcd in states of cholcs111Sis. Cholcswis per sc Clluscs 

increased c,prcss1on of I ILA closs I an11gc:ns on hcp:itocytcs, thereby rendering chem 

bener lllrgets for ac11,111cd 1-l)mphOC) tcs (Agm..-al ti al 1999, 

Chnrotcharocn\\lllh3)1l 1111d Lindor, 2005). 

Genetic susccptibilit) 1s also suspected as the prevalence of POC in families with one 

afTec1cd member is cstimaled to be 1000 times greater 1h.m 1h111 in 1he general 

popula1ion I IO\\c,cr, the disorder 1s noc inhcrilc:d in any simple rc:ccss1\c or dominanl 

pnnem Familial oceum-nccs of the di�ase h:1\e included sisters, bro1hcrs, br01hers 

and si\lers, and p:ircn1 ond child In nddiuon, un.iffcctcd fomily members arc more 

hl.ely 1han controls 10 ha,c impaired T-cell rci:ulation and increased numbers of

c1rcula1ing au1oan11bod1cs l"herc 1s, hO\\C\cr. no signilicanl 1ncrcuc in A�1A, the 

scrotosic m111kcr of PDC in hcahhy fam11) members (I la)asc ti ol 2005; Josh111 c:1 al

2010) 

The mc:chon1sn1 undcrl) ing the gencuc suKcp11bil1ty 1n some pn1icnis wi1h POC is not 

kno\\n There 1s o \\COi. o�soc:101,on bct\•ccn l'DC and haplol)pc Ill >\-DRS and 1hc 

111.A·DPOI gene 1n some populations. J\ccumul111cd data suggc:si 1ho1 1hcrc 1n1) be an
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lnfilierated bile duct 

b:;�;.:!.;311i,.;,.�:&U ... -:..iii1&�i1:.�r!-����..!.._J Figure

7 HiSlology of prim:uy biliary cirrhosis sbo\\ing a bile duct bc111g infiltcratcd by 

l)mphOC)ICS,

H&Estain 

t-lagmlic::11ion X40 

Source. \VcbPoth 
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1nhcri1cd obnormalil) or immune rcguhnlon. pcrhop1 1n l111blh1y lo wpprcs, 1n 

lnnnmm110') nnncl.. on small bile duel\ once II is 1n11lo1cd Some rcccnl s1udlcs ha,c 

also sho\\ n 1bcm11ions m c,prc!S1on of con1poncn1s or1hc n1hochondrlol 2-0\0 11c1d 

dch)drogcn11Sc con1ptc, O,crlap \}ndromc, do occur wilh PUC especially In 

o,soci111ion \\ Ith 01hcr nu1oln1mu110 disorder, 

D1aanos1lc \\Orl..•up lor PUC Include, ,crum 111..ollno rho,ptrn1�. ,, hloh 1, olmosl 

ah,11)s mnrl..cdl} clc,alclf C,�1111111 atu1,,m)'I 111n,fcnuc ind S'nU<:lcocldo\c lc,cls 

parallel 1ho'iC ol 111..ollnc rho,rhnln\4' Amlnn1runs(croscJ arc normal or mildly 

clc,11cd (<S-rotd). ,,h,tc blllrubin "normal In lhc c:irly phase bu1 lncrctiCJ In obou1 

�. "nh proarc,\IOn of the di,casc UnhJ..c lhc l/l'ltno1111nsrcl"ISCS, incrcucd b1hrubin 

h I roor pro&IIO)IIC stan (Dlclo.10n rt nl 1989 Anaulo and Ltndor 1999) 

lncrcaicd blood N>\morl11t1 ,s dcmonstraled especially in the ca,ly ph:uc This Is also 

s«n 1n the ll\cr and m•> iuggcsl o pJlhogcnic role Thromboc)'tOJ)llCn1.1 may be 1u10-

anllbod)•1nduccd or due 10 hypcrsplcn1sm ofponal hypcncns,on (Panzer"' al 1990; 

FclJUucr "' al 1997) 

,\num11ochondnal 1n11bod1cs ore the scrotog,c hllllmarl. of PBC (in almos& I�•) 

There 1$ 1lti0 11Ktt4scd !lerum unmunoglobulin �I Cholcslcrol tc,cls an: ctc,11Cd tn 

>so,, or paticnu 111d may be sc,crcl) h11h, (ca > IOOOmii'dl) cspcci1ll> in 1hc

p;c,cncc of '\.lllthom&> (i...-u rt al 200-I) Rcm.ulabl)', 1n spuc of the ,u1l,;1na 

h)pm:Jx,lcszerolamua. PDC paucnu an: nol II n�J.. of death from 1lhc1o,clcnn1s

Tlus ,. due IO the wil.111& clC\•tlocu in HDI rcla11,c IO LDL and VL DL. Anolh<r 

proccctnc (XUJr ts the lol' IC\cl o( hrofli"01Cln{1). an 111Kn,gcn1c fllCtOr. S1nkui1 

clcnuom m LDI. �eb. d«rusc 11D1 and IJroprotc1n•X b ont> _,. 1n ad,'lnCC'd 

d tale (Sorol ltt ti o/ 2007) 
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Other nolllble b1oc:hem1eal abnonnalit1cs � incn:� scrum cacruloplumin, bile 

acids and h).iluronatc. luiscd h)'3luron11c le\ els correlote "''th scrum bilirub1n \\ ith 

histolog1c worsening. 

2.5.3 Primary Sclcro,ini: Cholo11g11t.1 

PrimBI} scleros1ng chol.1n&i11s (PSC} is 11 chronic cholcstatic h\er disease 

characterized by progressive destruction of the intro-hepatic and /or cxtrohepauc bile 

ducts (Figure 8) J\ctioloS) is poorly understood but it ln\'olves an uncon1rollcd 

in03mmatory response In the bile ducts \\ 1th fibrosis and ul11m111cl) biliary cirrhosis. 

rl1cre is o suona association \\ ith inOnmmotory bo\•el disease (IBD) cspc:cioll) 

uh:emtt\c colitis (UC} ( 90,e). Abou1 s,. of UC patients also 113,e PSC (Sano ct al

2010} Continued destruction of bile ducts m PSC leads to end sl3ge li\cr di� 

(ESLO) and ponal hypertension Though suspcc1cd to be ou1oimmune disease. no 

1yp1eal immune morl.crs arc found 1n the scrum bu1 d1rfcrcnt l)'J>CS of 1mmunc­

compc1cn1 cells con be )«n in the liver 11ssuc (Portincnsa ct al 2005). The DCll\'lltcd 

l)mphooytcs 11rc able to dcs1roy the b1lilll) tree and the ll\cr lobules Complications

include cholcs1asis 11ssoc1111ed problems, b1l1ary s1rie1un!, chol11ngi11s/cholchthills1s, 

cholongi0C'1rcinoma and colon c:in.:cr, 

Primary sclcrosmg cholongltls i� seen m.unl) m men and seldom in ,,omen. It is 

sometimes seen in children and adolescents �lojoruy ore nsyrnptomntic at the time of 

diagnosis e,cn 1n ndVllnccd di=. Poss1b1h1) of PSC should be considcn!d in 

ulccrt1ti,c col11is patients with unc.xplaincd obnormol liver bioc:hem1stl} especially 

clc\atcd alkaline phosphatase 

The earliest symptoms ore fnuguc 411d pruntus In odd11ion jaundice, fo\cr, chills, 

n1&ht s,,cats ond right upper qu11drnn1 pain oocur In about I 0-1 S�. at prcscn11111on. 
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This m:i) be due 10 episodic bac1cri11I cholang111s from bili:il) obstnicuon nllhcr th.111 

1d\.tnccmcn1 of disease Peripheral features or chronic cholcs111sis arc present as

disc;isc nd\3/lCcs. Florid fc:11urcs of liver cirrhosis .ire �en 1n the cirrhotic stage of 

disease. 

Li\cr funcuon tests (I F1) usu11lly sho" cholcst:uic ftlltures \vith raised olkllline 

phosphate prcdomina11ng. Aminotrnnsfcmscs W'C usually below JOOiu/1 Albumin 1s 

normal in e;irl) disease but h) po:,lbumin:icmio mll) be seen in UC 

llypcrg.imm11globulin:icm111 is found in about 30�'. \\ ith incrc:iscd scrum l g�1 in 40-

4S% (Rust and Ocuers 2008). Pennuclcar 11ntineu1ropl11I cytoplasmic antibodies (p­

;\NCA) ore found i n  6S·8�it. AN1VA \1A \\hen present QJ'C non-specific, but MIA 

1s usuoll) absent Scrum and hcp:iric cor,,c:r is usu:illy incrca.scd. \\hilc scrum 

cocrulophumin 1s rcducc:d 1n most c::i.scs (Gross ct al 198S). 

2.S.4 V,rol /r�c/10111 and ti� lntr

Viruses ore obligate mtr:icc:llulor p.2ras11cs that mium: lhc host 10 repliailc ond 10 

effect their spread. t-lost hum:in -.iruscs rcplicate onl} in ccnoin lllrget tissues ns a 

consequence of Hrol receptor d1stnbu11on (Rou54: and 1\hmcd, 2001). Sc\entl 

protccll\C mechanism\ pre\cnt \!ruses from gcumg 10 their target tissues and this 

moy be inna1c and or od3ptnc T11e sl,.in ond the mucos;il surfaces scne as crrccti\c 

barrier to viruses Adap11vc immune =ponsc: 1s usu:illy c\ol,.cd oner the , 1rus has 

g,uncd cnll)' in10 the bod} {Rouse and Ahmc:d 2001) �111lurc of all lhe pro1cc11\e 

mcch.:inisms lead, 10 o, crt disease. 
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Thick fibrous bmic
Bile duct lumen

Figure 8. Histology of primary sclcrosing chobngitis showing in1cnse librosis around 

t1 bile duct. 

t,.1agoiftcuon x40 

H&Esutn 

Source \VcbPnlh 
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Thick fibrous tissue Bile duct lumen 

Figure 8. His1ology of pnmary sclerosing cholnnglllS sho\\ing in1cnsc fibroslS :110und 

:i bile duct 

1\l:ign1fic::uion i<40 

H&E s&1in 

Source \VcbPath 
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l\hijor octiologic agents or h,cr disease ore the hcpototropic viruses. which ore 

lnbcllcd D.S llcpatitis A to G. Hepatitis 13 Virus (IIBV) ond llcpatitis C Virus (IICV) 

ore ho"cvcr the n1ost dcvnstnting ogcnts causing both acute and chronic fiver discoses 

with long term scqucloc or chronic hepatitis, fiver cirrhosis nnd hcpotoccllular 

carcinoma (l\,torccllin 2009). ScrologiCllf morkc� for the diagnosis or I IOV and I ICV 

arc currently ova1lablc, but reports ha, c shown that in advanced liver disc:isc sornc or 

the antigen� e�pcciolly the hcpo111ls B surface on1igcn (I IBsAg), moy not be expressed 

ond therefore become undc1cc1obh: In 1hc scrum, n phenomenon referred to ns occull 

HBV infection (Thcdjo "' al 20 I 0), At this stage, only molecular markers or the \ irus 

such ns the DNA could conlirm the presence of 1hc virus. Similarly some on1ibodie1 

may cross react ond yield a posithc result to antibody to I ICV (ontl-1 ICV) tcstrng, rn 

effect RNA analysis of the ,1irus moy be the only modality of diagnosis of the virus 

(Casullo ct al 20 I 0; Phom cl ol 20 I 0). 

lmporuintly also, acute and chronic viral infcclions have been impliCGlcd in the 

pathogenesis of various autoimmune disc.iscs (Joeckel and l'vl!lnns, 200S) No Study is

yet to address the interplay of hcpatototropie vil'U5CS and autoimmunis111ion in the 

pathogenesis of liver diseases in Nigeria. 

2.5.4 I lltpalllls B l'inu 011d tllt! Llnir 

In Nigeria IIBV infcchon and anti-HCV antibodies arc the most studied octiologieal 

agents of h\cr diseases: (Nasidi tt al ( 1986), Ojo rt al (1995), Ola cl al (2002)), The 

�valence of hepatitis 8 ,Iru� Is h1gll in Niscrio and ,11nu depcndrng on study and 

populouon group being addrcs�d OJ1ibo cl al (2003) found II prc\alcnce of 18.3,. 

among paucnts undergoing dcn1t1I c.x1111c:1ion, ,,htle Olubu) idc ti al ( 1993) found a
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prcvolencc or 47-49% In non-hospnoliscd rural ond urbllll d\\cllcrs in soulh·\\'CSI 

Nigeria. On overage, the prevalence or HOV in Nigeria is abQut 20%. Many risk 

factors ore known for I IOV lnfcc1ions, ranging from blood and blood product 

transfusion, indiscr11ninn1c inJcctions, tanoos, use of sharp instruments, surgical 

procedures with unstcriliz.ed equipment, sex, especially among hon1osexuols, ond 

intravenous drug obusc among others (For bi Cl n/ 2009: Ola cl nl 2008 and Mackenzie 

cl nl 2003). 1 lcnhhworl..ers ore also exposed In Nigeria, body scnrilicolion nnd 

indiscriminate htjcctlons \I ere the comrnoncM risl.. factor found among blood donors 

(Otcgb:Jyo el al 2003), 

l lcp3lhis 0, howe\'Cr is the most studied of the hcpntotropic \1Jruscs bccnu� 11S

diagnosis has been mndc eaS) by the historic discovery of the Austmllnn antigen now 

called Hcp.111lis B surrnc:c nn11gcn (HBsAg), by Blumberg c1 al ( I 965). llcpntitis B 

Virus (HBV) hos n glob:Jl distribution with about 350 million carriers. The \VIIO

cstimn1cs lhnt by ycnr 2000, the cnrricr rate of IIBV infection would be nboul 400 

million 

HBV causes :ibou1 2 million deaths nnnunlly w11h S00,000 from fulmin11n1 hcp;itilis. 

About 2 billion people ho\•e markers of disc.ise ,�orldwidc lllcre ls o striking 

geographical vnriation 1n the prevalence of HOV. It  1s cs1imn1cd 1h01 77,ge.4 of corricrs 

ore in Asi:i ond 12.3% in Africa (Oon 199S). In sub-Sahamn Africa prev:ilcncc ru1c 

1-:irics bcl\\ctn S¾ 10 20-/• while in the USA ond Nonhcm Europe the prcvnlcnce in 

\·olun1eer blood donors is 0.1% (Figure 9). There Is o nouiblc: incrcn.sc 1n the 

prevalence of HB V infcc11on. m:cn1ly. even in dc\clopcd countries (S1clnl..e cl ol, 

2002 and [)orclay c1 o l  2010) 
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11,c \\II 10 cs1imo1cd 1h01 40'1. of inf coted people ,, Ill die of chronic llvcr discnsc 

(\VIIO 2002) Ou: most cnccthc ,neons ofuunsmlssion Is blood nnd blood protluelJ, 

ho\\C\cr the virus is found ,•inuully In ull body �corc1lons wuh lhc hluhcst 

eonccn1rn1ions found in scrum, semen and !>011\'R, llepulilis I) virus (IIOV) Is ol>oul o 

100 times n., infectious ai 1he human lmmunodcOcfcncy vlnu (I IIV). I he virus con 

also be 1ransn1h1cd non•parcn1crnll) or 11crina1nll) (,cnlcol 1rnrumlss1on) 

Ole complc1c lnfl'tliou�, Irion (0Jno p.infolc) ii o 42nm spherical poniclc containing 

1hc 

a). IIOs,\g ll1c outer lipopro1cln ,urfllcc cnvlllopc 111.11 Include, the l'rc-S proteins 

lh:11 nia) n1cd1atc the 1111ochmcnt of I IDV 10 the hcp3IOC)tc• ht prcsc:ncc indlca1cs 

acute or chronic infcchon "ilh IIOV and potential infcc11vi1y. fl ls the: nnt viral 

moo.er to oppc:ir 

b) IIOc,\g The core protein ,,hich surrounds the vlral genome or ONA It 1s not

dc1cc1cd in c1n:ula11on. but might be demonstrated by special mins In the li\cr 

Anllbod} against it indicate a recent 1nfec:11on If lgt,.t is present in high titres lr;G 

anli-<:on: antibod)· on the other hand suggCJts chronic infection or immune: Nie If 

HBsAg IS nepti\C 

c) HBcAg· \ su1Hin11 of IIB�a bcarina p;inlclc, \\h1ch 1s 11n1111cn1call) complc.1t

with ill lc.ua .S antiscnic �pcc1r.ciucs (cl. c2. c) e1c) Its presence connou:s lnfec11v11)'. 

Antibodies to c 11111scn suucst con,alcsccncc or• lov, infccU\1ty su11.e, The precorc 

mllWlt stnin ma) present v.1th tb$cnt llBcAa and htah an11-IIOc In lhc rnscncc: of 

HB1A1 

JI 
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Figure 9. \Vorld map or prcvnlcnco of bcpo.titis B ,irus infection_ 

Sourcc: \Vorld Hc:1llh Orgnnisntion. Galc,'11. 
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d). DNA and DNA polymerase: The presence or DN/\ and the DN/\-polymcrusc 

indic:atc continuous viral replication. nnd mo} be pre)cnt even when I IOs/\g ls 

undctcctnble in the scrum. 

/\II I IDsAg subtypes shore n sroup detcm1inant "a" l11cre arc two pairs of subtypes 

dc1crminnnt; these ore d, y nnd w, r which arc mutually exclusive nnd therefore 

behove as alleles fhcrc ore now 8 I IOV genotypes (A to 11). 

Antigenic heterogeneity of the ·-.," determinants ond odditionnl determinants such 115

"q", "s" nnd "g" have abo been demonstra1cd. 

Eight IIOsAg subty�. ,•it. O)', w, ny: ,v2, oywJ, ayw4, ay; m, nd\\, nd,\12, nnd odr 

hn,c also bc:1:n identified, these arc mninly of epidemiological signl(1cam:c 

111c HOV genome is on incomplete double stranded DNA molecule of opprox1mntely 

3200 bases. 1-IBV replicates by reverse 1ranscrip11on of RNA intermediate 10 DNA. 

111c DNA pol) memsc synthcsi1es the second positive DNA strand. Open re.iding 

frame encode the vim I envelope, neclcoc;ipsid (I IBeAg and HBcAg) and the viral 

polymerase and X protein (Znl:im and Boyer 1990), (Figure 10). 

HUV may progress 10 a chronic carrier state (>6 months) in S-IOo/, of p:uienlS nnd 

10'/4 of these will develop chronic liver discnsc (chronic hcp;i1i1is. liver cirrhosis, 

hcpatoccllular carcinom11) 

Jmmunopathogcncsis of llepat11is O , irus 

J IBV is not C)1opathie, the basis of lilcr dllmage is immunological n!Sponsc by 1hc 

1mmunocompc1en1 host 10 v1rnl ouael. (Dudley ti al 1972, Chon11 and Lewin 2007) 

The mon: "igoroUJ the hoSl re1ponsc. the \>One the e,tcnt of li,er damoge and hence 

the clinlcal prcl!Cnt.otlon The immune raponsc leads 10 cell d11m311c b} the CD s�

)) 
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cytotoxic T lyrnphocytc On the other hand low immune response or iinmuno1olemnce 

lends to chronicity of infcxtion (Vis\lonathon and Lc11 rn. 2006) 

lnunune con,plcx mediated tissue damage of� piny n role in the cx1mhcpo1ic 

mnnifcstotions of llOV rnfccuon. Deposition of soluble immune complexes in  tissues 

lc:id to glomeruloncphri11s, polynncrius nodosa, ond Gianotti crostl lesion omong 

others (P) rsopoulos nnd llcddy. 200 I; Ton ti al 2008). 

Scrum �lnrl.ers of I lcpn1itis O Viru) 

Lnboro1ory diognosis of 110 \f 111cludc scrccnin11 for IIOsi\11, onli-110s, onti-llOc 

(li;M. lgO). Sc,cml 1ccJ1111ques ha1•c been used In the past, but cn1.)mc linl.ed 

immuno:ibsorbcnt =Y (ELISA) ond rccomblnnnt 1mmunoblo1 ossoy (RIB/\} ore the 

most current (Leon ct ol. 1998). Polymerase chain rcuclion (PCR) is useful for 

nmplif) mg ond quantifying scnrm D A 

2 .5.4.2 Hepatitis C ,,frus and rite li1Y!r 

Hcp:11i1is C virus (IICV) infection was disco1•crcd in  1988 when ii 11'11S cloned by 

Choo and his c.olkagucs from copy DNA c>.Lraclcd from mfcctcd chimpan1,cc. It has 

sinc.c become the leading cause of chronic: filer discMC worldwide. About J¾ of 

,�orld population (170 mllhon) is c)llmnted to be chronically infected 1111h HCV 

(Ragpm et als 2009) Chrome 111fcc11on is o mojor cou.sc of cirrhosis and 

hepatoccllulJr COJQinomo m the dc1clopcd 11orld. The 1irui is found 11orld11idc 

(Figure 11) with relatively high prc1olcncc in Japan. the southern part of the US/\, the 

Mcd1tcnunc:on counu,cs of Europe and the t,,hddh:-1:ast 11hcn: 0 S·I 5% or blood 

dono" arc anll•I ICV po,nh c (G�eta and Oiusti 1990) Prevalence is \Cl) l011 m 

!';othcm Curopc and NI Amen� In Africa cpidcmiolog1c.il dato is deficient but 1
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Figure I 0. t.lojor antigens of hcp:ititis B virus 
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prcvolcncc or 6% hos been docu,ncntcd (Bcrkcs ond Cotler 2005). In Nigcrio studies 

have sho,vn o range or 3% to 6% among the group) studied (Opolcyc ti of 20 I 0; 

Ouscri ct al 2009 ond r:0)0111 ct ol 2008). Most infection (85%) leads 10 chronicity 

"ith only I 5% resolving in the oou1c phase. rransmission Is m05t effective lhrough 

scrum. Unlike HBV, sexual transmission ls mrc bccauso oflhc usuolly lo,, level of 

virnc1nin but vcnicnl 1rnnsmisslon is possible wilh marked viracmio. Tho incubation 

period on o,emgc is nine weeks and infoction h usuallyosymptomoiic. 

l lCV is n,ode up or o heterogeneous group of RNA viruses. I I  is o �moll single

stmndcd RN/\ virus, 30·60mm i n  diometcr with o hpoid envelope nnd hos about 

9379-9481 nucleotides, h has a single open n:oding frame with o S' and 3' terminals. 

The S' terminal has 92% homology among different I ICV types. Six maJor genotypes 

(1·6) ond subtypes o, b, c. c1c hn,c been described, ,,11h varied gcogrophieol 

distribu1ion and response to treatment. Type In is predominant In the USA, ,,hlle 

lypclb is found mainly in Japan and hos been 11Ssociated wi1h chronic: liver diSCllsc 

and poor rc:sponsc: to ln1crfc:ron therapy. In Nigeria a pilot survc) in hcollh) adult 

donors and children of prcsc:hool age �hO\\cd geno1ypcs In, 4, ond Id to be lhc 

pn:domillllfll subt� (Oni und l lnrruon 1996). 

lmn11111opa1l10lol!JI of I/Cl' 

An immunopalhogcnic mcch1111ism sim1l.ir to that or HOV is suspcc1cd os a 

mcch.ani$111 or liver injw)' ns th0 \ICUS has been found not lo be cytopnlhic {Rnmln:z ct 

al 2008). Chronic cnrricr state iJ found in  so,. of infected people end 20% or these 

progrC$S to chronic ll\cr discMC, about IOo/, dc\clop hvcr cancer in 20 )Cars

(fusopoulos. 1996). 
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Extrnhcp.11ic n1onlfcs1n1lons of I ICV hcpa1i1is include. csscn1ial mi,,cd 

cryoglobulinacmia, n1cmbronoprolifcrali\lc glorncruloncphrilis, porphyri11 cu1anc11 

larda, lichen plonus, 1noorcn corneal ulcer, ou1oimmune 1hyroidi1is, idiopo1hic 

pulmonary fibrosis nnd Sjogren's syndrome (Pyrsopoulos ond Reddy, 2001). Sevcml 

ou1oon1ibodics hnvc been found in pa1icn1S wi1h IICV infccuon. Ten percent of IICV 

infcc1cd pi11icn1S ore posilivc for scrum ou1o:in1ibodics, Among 1hc anlibodics found ,n 

IICV infcclion ore ANA, S�IA, LKNl-1, LC-I, rheumatoid foc1or, on1i1hyroid 

onllbod), lgO ond lg.\l on1k11rdiolipln, ANCA nnd on1i-g11s1ric paric10I cells nn1ibody 

(Jacckcl nnd �lanns, 200.S). 

Stn1111 n11irk"t!rs of l1tpn111fs C ,•lr11s 

Eniymc-linkcd immunosorbcn1 ass:iy (ELISA) i s  used 10 detect on1ibody 10 HCV 

(an1i-l lC\I), and Recombinon1 immunoblot 3SS3y, i s  used for confirmo1ion. Scrum 

RNA cxtroc1ion follo11ed by polymcr3$C-chain reoclion omplificotion ond sub.sequcnl 

sequencing on: used 10 dc1cm1inc lhc presence of HCV genome. 

Transnmintl5C lc1•els ore: usually raised, al1hough 60% ofp;i1ien1S hove normal ALT. A 

flucnuuing patlem of rise hos been no1iccd 10 be chomc1cnitic but not ln1'llnoblc in 

acute HCV hcp;ititis (Dicnstog, 1983) 1\ recent llolian �tudy suggcsl o high level of 

alanine tronsnminasc (ALT) in I ICV pnlicnlS wi1h superimposed I IA V, lhis has raised 

lhc ques1ion of I-IA V vaccination in p;,licnts wi1h chronic 1-ICV infcc1ion (Vento cl ol, 

1998). 
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2.6 Scrum Markers Of Autoirn1nunc Liver Disease 

The laboratory markers of autoimmune hvcr disease arc oit}1cr hislolog,col, 

chomctcrizcd by inlihrnllon of the lh er by :sctivntcd T-cells, or scrologicol, 

characterized by the prc:scnce of pathogenic nutonnlibodics. 

The lirst experiment cstnblishing that autonnubodies con cause a human disease \VOS

lhBI by \Villln,n I lnrringlon (llorrington et al. 195 I). l lnrrington volunteered to 

receive an Infusion of plasn1n from n patient with autoimmune thrombocytopaonio,

ofter which his plnu:lcu dropped prccip11ously. rhi� wru, clearly o presentation of 

11utoimmune thrombolys1s. 

Autoimmune hcp:ititis (All I) i� a chronic progressive inOammotory hvcr disease of 

unknown origin, \\hich responds \\ell to immuno�upprcui\c therapy, but hns n poor 

prognosis if untrc:ncd. J;nrly nnd necumtc diagnosis is therefore of great imponancc 

All I IS chnmctcriicd by histologiail fcnturcs of pcriponal hepatitis m the absence of 

vir:il markers, by hypcrgammnglobulinacmia, and in the majority of patients, by 

auto:mtlbodics in the scrum The International Autoimmune I lcpntitis Group (IAHG) 

has developed o comprchcnshe critcrio for the diagnosis or autounmunc hepatitis. 

b.iscd on several p11111me1c� such 1U scrum outoontibodics. gnmmn globulins. (crritm 

etc into prob.Ible and definite autoimmune disease (Aharcz ct al, 1999). Tobie 3 

sho\\s the IAI 10 diasnostic crileria 

Antinuclc11r antibodies (ANA). smooth muscle Qlltibod) (SI-IA), mitochondrial 

antibodies (AMA). soluble h\cr Qlltigcn antibodies (SI.A), hvcr kidney microsomal 

antibodies (L�I) a.re recognized outoantibodics used m the diagnosis or Alli 

Anttnuclc:ir antibodies ond antl,smooth muscle antibodies (SI\IA) also occur in 10.

1s,� (ChfTonJ ,, al. 19'JS) of p:llicnts with v1nll hcp:itltis and other autoimmune 

39 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



disorders. l,K�l-1 nutoan1ibodics ore also 11Ssocin1ed with hepatitis C. Three types of 

LK�l·I antibodies con be distinguished according 10 the target on11g0n LKM·l is 

directed against cytochrome 1)'150 11D6, .i cytopl11Smic protein found in hcp:itocytcs 

ond renal tubular proximal cells LKr>l-2 antibodies ore associated with ticrynafcn 

(ticlinic acid, a uricosuric agcnt)-induccd hcpautis. The tnrgct antigen is cytochrome 

p-150 IIC9, n C}tochrome 1)'150 enzyme that entnltscs mc1abolic oxidation of the drug. 

LKl\1·3 antibodies ore nssociotcd with hepatitis D virus (IIDV). The IDrgel antigen is 

UDP· I glueoronosyl lfflnsferosc. TI,c mnm nu10:1111ibodies demonstmblt in lhc scra of 

p:iticnts ,vith outoim,nunc liver discMe arc: 

2.6.1 Antinuclear onlibodit.l. (ANA) 

Antinuclear antibodies (ANA) arc scmlogic hallmarks for systemic or organ specific 

autoimmune disease (I lohn, 1998) and nrc the most common circuln11ng antibodies in 

autoimmune hcpiuitis. They nrc ll group of autoantibodies ogoinst \"Orious cell nucle;ir 

antigens. some of \\hich nrc considered to be quite useful as discnsc markers m 

outoimmunc disorders (fan el al. 1988. Ton 1989). 

The most like I) molecular lllrgeis of ANA in  1\111 ore , orious nuclear on11gcns 

without a specific p:inem, including the knol\n nuclear on1igcns dsDNA. tRNA, SS· 

A, snR.NPs. lorninin, A and C and h1s1ones There nrc, ho"cvcr, additional, still 

unkno-.n. nuclear 11n1igcns 1h01 nrc abo suspected. Li�cr disc.uc-spc:cific ANAs have. 

ho\\cvcr. not been 1dcn1ificd so far 
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2.62 AntUllu«hortdnal Olf/l�J IAM.�)

Thoe an: JffOlogic Mlun.an. of PMW) bU&:ar) cirrhosu, and 11 IS foand m 9S of 

po1imu v.1th pnnla') bill.at) cu,bu:SiS (PBC). r111n of I 160 - practkall) 

d�ic or P8C The anup, 1� 1111tlch ,\l'.tA ar-c LlfJC'Cd ha\e beat cm-d 

(Coppcl �, al 1981) The anups D1C III lbt deh�diol,l)(*ftl.k ICC1)1 crwf'tra5e 

componen1 (E2 \Ubunn) or• funct1u111ll) rcl.ucd � of enzymes. lbt :?-oM>«id 

dch)drogciwc (\12 subt)pc of mnochondrial aut.oan11i;cns) Thne enzymes iac:Judc 

P)l\lvatc dch)droaerwc br.w:hcd chlnn kct.o«id dch)'drogcnasc. and lcsoghmnlc

dch)drogc� Each CIIL)mc comp I� caUl)'lci the: rcducti\ c lllru!cr of an ICC1) I 

group from iLS rcspcct1,c 5Vbsua,es 10 C&ffll)ll'IC A f« O:\!Cblion m lbt Kn:b'1 C)Clc 

The Cll2}mcs scf\c :u an 31111gcn r« Al'.L\. bu1 w,bod,ci to P)TU,.ic dch>Jrocmi.se 

arc most prc�'llcnl lluman A.\IA 1nb1b11 tbc: CIIZ)m�,c ac11,11) of these CN)fflCS in 

vitro Thu, f11r, oil of the mitochond1111I 1utoonu1,en � tu,c been� of only 

1hc on11-�12 AMA (Kapliln, 2000). 

An11mllochond110I an1lbod1c, arc llll.l:III) absent in Jaundiced pcallcnLS "uh 

cJCtrohcp:uic ob�1ruc1ion. drug scns,u, ii) and \11'1I hcpa1111s 

2.6.l Anli-smoolh mu�lc cu111bad1cs ( \'i/'.IA) 

$1',.IA outoon11bod1c,. lnhlnll) detected b) John"ln Cl al ( I 96S). ,,crc orig1nall) named 

because of ,heir oh1lit) 10 "ain •moo1h mu'll.lc of ancnol ,�t walls Md lhe 

muscular la)cr of1hc .iomnch durin11 indircc1 immunonuo�c:ncc (Ill') 1cs11ng The) 

arc 1hc second major class or 11u1o;an1lbodlci 1h01 h3,c pro,cd 10 be of ,oluc In 1hc 

diagnosis of Alli-I l11cy ore ki, pn:\alcnl tl111n i\NA. but ore more Sf!«inc for Alli­

I \Yhcn prcknl In 1\111, 1hc)' ore prcdomlnnn1ly J1rcc1cJ ngalnM fil�mcntlll') actln er-
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ac1in), binding 10 confonnoltonnl cpilopcs on polymerised nc1in. They ,vc:re Inter 

detected among p:uicnts wilh 111J11igrurncy, infectious ond rhcumntic disorders ns \\CII 

IIS heroin obusc. AS"IA, in oddilion to hepatic 1issuc also rcoct wilh intcs1inol. 

endothelial. nnd other cell types St.1A au1oon1lbod1cs present in non-Alli diseases 

recognise s1ruc1urcs of the cytoskclclon such as oc1ln, 1ropon111, vimcnlin and 

1ropon,yos111. II \\OS, ho\\cvcr IDier disco,crcd 1h01 1hc AStv.lA were spccilic 101111rds 

oc1in lilomen1s. S!',11\ "ilh oetln spccilicil)' (anti-act in on1ibodies. AM) arc usually 

prcscnl in /\Ill, while 1hosc directed against other C)'loplnsmic cons1i1uen1S ore more 

common in 1•iml infcc1ions such os measles, mumps and hcp,llilis (Toh ti nl, 1979; 

Licbo11 ilch et al, 1995). AM nn: spccilic for All I-I and ore closely ossoeialed with 

Ill.;\ phenol) pcs 08 and DRJ. which ore associated "ilh poor prognosis in A 111. 

2.6.4 Ll<l>I ou1oon1lbod1� 

Autorullibodics against lhcr kidney microsomcs. LKM, 11crc originally dc1cc1cd b) a 

typical lmmunonuorc:.sccncc staining on li1cr nnd kidney slides (\Vies 2006). LKl\-1 

subtypes ha1c been cla.ssilicd according lo their difTcn:nl spccifici1ics. LKM· 1 is the 

ch11rac1cristic scrologicoJ mllfkcr for All 1·2 and 1c1ts for Lh1s nu1oontibody arc 

roulincly =icd ouL hs major 1rugcl antigen is C)10Chrome p,150206 (CYP206), D SO 

kin cnl}mc responsible for the me1obolism of man) drugs nnd environmental 

chcm1c.ils LKM-2 and L�l-3 shown s1milllf staining p:iltcm to LKM-1 in IIF, bul 

arc of less d1agnos1tc v.ilue for AIJl-2. �1-2 antibodies. 11hich on: directed og1ins1 

another p:150 C)1ochromc isofonn, C)tochromc p4S02C9, ho1e only �n found in 

some cases of drug induced he1>3lllls auscJ b) 1icn1llc acid Since this drug h3s not 

been used (or 20 )t.:lfS. 1.K�1-2 1uloan1ibod1cs ire mainly of hinoric:al inlert'St 
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llo,,cvcr, LK1'1·2 nutoan1ibodics hn\c been 1hc subject of rcscnn:h since they 111rge1 

the CllZ}mc which is presumed to cnllll)'Se the mc111bollc oxidation of 1he discnse­

tnducing drug (Zochou ct nt 2004). It wns suggested thot 1mnsformo1ion of the drug 10 

o reactive mc111bolite ollO\\S its close interaction ,, ith the e) tochromc molecule,

erc:11ing new cpitopcs composed of ctt1.) me ond dn,g. These so coiled ncocpilopcs 

mo) be immunogcnic ond thus could trigger tho 0111oimmunc response. LKr-1-3 

ou100111ibodics con be found in S-10% of i\111-2 11nticnt\, alone or in combinotion with 

LKNl-1. These nutonntibodics ore t) picolly present In pJlicnts with chronic hcpntilis 

D (about I 3%). LKNI-J nutoontibodics torgc1 fnmily I or UDP glucoronosyl­

tmnsfcrnscs (UGTI), \\hich ore mvohcd in drug mctobolism, In IIF rests I KM·l 

nutonntibodics show additional fluorescence In pancreas, ndrcnol gland, lhyroid nnd 

stomach sections. LKr-1 nutoantibodic.s could be found in 11% of patients wllh HCV 

infection (DJlckos ct o/ 2002; Vcrgani ti ol 2004b ). 
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Table 3. The lntcrnnt,onal Autoimmune I lcp.:11itis Group Diagnostic Cri1crin 

No genetic 
lh er diseosc 

No active virol 
mrcction 

No IOl'.ic or  
alcohol injury 

Lobomtory 
features 

Autonntibodics 

I hstologie 
lindings 

1'titutc 

Normol nlpho-1 A 1 
Nonna! scnml ceruloplnsmin, 
Fe. nnd rcrrilln 
No morkcrs or currc111 
infection with Hepatitis A, D, 
C 
Daily nlcohol<25&fd nnd no 
recent usu or hcpoto1oxic 
drugs. 
Prcdommont omino1mnsfcm\c 
abnomrnlh) 
Olobulin, gommn-globulin or 
lgG le, cl '1! 1.Sx nonnol. 
ANA. ASl\l1\, or onii­
LKl\11�1:80 in oduhs and 
I :20 in children; No Al\lA 

Interface hepatitis 
No bilinl') lesion, granulomas, 
or prominent chongcs 
�uggestivc or another d1seose 

AT • ontitl')l)Sin. 
X=timcs 

-II 

Pmbiblc 

Poniol olpho-1 AT def. 
Non-spccilic scrum Cu, 
ccrulopln�m1n, Fe, nnd/or fcrri1in 
No markers or  current infection ,vilh 
Hcpa111is A. 0, C 

Doily olcohol<50sfd ond no recent 
use ofhcpatotoxio drugs. 

l'rcdominont nminotmnsfcrase 
nbnormnlit)' 
I lypcrgommoglobullnncmio 
orony degree. 
ANA, AS�IA, or ancl-
LK�I I>/ I :40 in adults or 
other Auto�ntibodics(including 
pANCA. AM, SLNLP, LCI. 
ASGPR 
Interface hcpalitis 
No bilinry lesion, granulomns, or 
prominent changes suggcsthc or 
nnothcr disease 
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26 5 SLNLP 11110an11boJie-. 

These 11rc di�tcd llg,'lirut !.C\C11ll h\a antiscn) including c)1ol..m111ru 8 and I 8 

(Wochtcr ti al. 1990) and subunib or gluwhione �-ll1111Sfcna.scs (\Ves1crua-O:ukl.. ti

al, 1998). They may be the only circulllung 111111bodics in some pa11c:nts �ith Alff. and 

their detection may help in diagnosis or p1111ents cwslficd u M\ing tf)ptogcnic 

chronic hepatitis 

SLNLP oul04ntlbodics h:i\c been sho\\n 10 be an oul.51Anding mMl..cr for AJII as 

these nrc the only ou1011n11bodics ,,hich ore 100% specific. Orig1nall) described 

independent!) in the late 1980s by dilTerent groups. the outoan11bod1cs ratting \\1th 

soluble liver antigen {onti·S1..A) and the autoanubodics against h\cr pancreas an11scn 

(onti·LP} \\ere thought to be different In the )c.ir 2000 C\ idcncc \\llS provided that 

Dnll·SLA nnd nnti-LP ore 1n roct tl1c s:utte outoantibodics (\Vies ti al. 2000). Because 

of this the) were named SL.A/LP Until the )UJ 2000, when the sc-quenec or the t1rgct 

on11gen w115 identified by molecular cloning. the uuget antigen "� not ovoilable for 

use rn o slllndordiscd. un1\crs.illy O\ailoblc diagnos11c test Testing with IIF is 

impossible on common substrates. 

SCJccning of cDNA expression llbrorlcs identified the SLA/LP target antigen, a 

previously unknown ammo oc1d sc-quenee "hlch \\OS rc,calcd to be a UGA 

suppressor tRNJ\·ollOClatcd protein or un!..no1,n runctlon (\\ eis ti al 2000). During 

translation this spcetal trt "IA codes for the insenion of sclenocystcine into the 

growing polypeptide chain ifo UGA codon 1s present. 

Despite the fact that the protcln"s ,cqucncc "n' ldcntlncd in the )e3r 2000, 111

physloloaical function I, \till unclear at 11 II\ role In the p.11ho11cnc\i\ or \II I \Vhcn 

the Identified torgcl nntlgcn \\IU prodm:cd b> m:omhina11t mean, 11 1,�1 found to be 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



highly specific ror both SLA and LP au1.011nubodies, dcmonsu:uins th.:11 both 

recognise the same antigen and arc lhcrcforc 1dcn1ical The ovoi111bility of cloned 

SI.JVLP antigen no,, ollo,,cd the dc,clopmcn1 or a reliable standnrdized ELISA 1cs1 

system. S1.JVLP hill> been round nc11her in AIH-2 nor m 01hcr autoimmune liver 

diseases (primnry biliary cirrhosis, pnmory sclcrosmg cholang111s}, chronic viral 

hcp31i1is, alcoholic lhcr disease ond non-hepatic autoimmune diseases when 

stnndardiscd ELISAs using reference auloantibody or lhc rccombin11n1 11n1igcn nrc 

used (\Vcis er o/ 2000). II 1s thus II highl> specific morkcr for All 1·1 wi1h II scrisitivil)' 

of about Jo,� if  oll All I pa1icn1S arc included. 

Testing for SI.JVLP 1s extremely importllnt in those palicnlS who arc scroncg111iv0 for 

olhcr ouloontibodics, as it may help lo idcnlif) 11ddilionol pnticnlS ,,i1h All I \\ho were 

1hough110 be suffering from chronic hcp:itills ond/or cirrhosis ofunl..nown origin. 

2.6.6 1l111/-11e111rop/11t cytoplasmic 0111ibod,cs (A,VCA). 

11,cse ore II group of aulonntibodics ,,hich recognize ncutrophil prolcins. They ore of 

I\\O types. the C)IOplnsmic or cANCA (cytoplasmic pancm on immunoOuorcsccncc) 

directed ogDinst serine protease 3 and pcnnuclcar or pANCA (pcnnuclcor pattern on 

immunoOuorcsccncc) directed against myclopcro:>.idnsc (MPO). 

An otyp1c11I fonn of p-ANCA mn) be found in autoimmune hepatitis (/\Ill), also 

referred 10 as i.-ANCA, may be directed against o number of antigens including 

loctofcmn, c:ithcpsm G. nnd bncteric1d.1Upcrrncnbili1y-incrcasing protein (Semrad ct 

al 1998). 
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2.6.7 Lr\'t:r C)1osol-l a11foa111/bod1� (Anli-LC-1) 

LC-I autoantibodies ore directed agniM fonn1minounnsferasc C)tlodcamina.sc 

{FCTO), 11 liver spccilic enzyme \\hose role in All-I pathogenesis IS however s1ill 

unkno,vn (Rigopoulou et of 2007). \Vith IIF, the LC· I pollem IS usually muked by 

the concum:nt presence ofLKl',I. LC-I aut04ntibodics on their own indicole Alll-2. 

2.6.8 Atypical pANCA 

Atypical :inti-nculrophilie ey1oplosmic aulo:intibodlcs ore named because of their 

pcrinuclc:ir staining of neutrophils, bul 1hc} do not detect the cl11ssic:il pANCA 

antigens The} ore presumed 10 bind 10 nuclc:ir membrane componcnlS. Atypical 

pANC/\ can be found m S0-96% of /\IH-1 p31icnts but not in AIH-2 policnts (\Vies 

2006). They con olso be found in pn1icn1s with primary selcrosing eholangitis, 

ulcerative colius ond Crohn's disc� Due to the lack of spceilieily, detection may 

only be useful for ANA/SMNI KM negothc p:11icnts \\hen :illcmpting 10 diagnose 

All 1-1 (Sov,gc cl nl 1994), 

2,6.9 An1f-1blaloglycopro1e111 rcc,•ptor (ASGPR) 

These arc ou10:in1ib<Xlics against oslologlycoprotcm m:cptor (ASGl'R). is  o liver­

spccilic gl:,coprotein. They ore found in All I, roe, chronic viral hcpa111is D ond C os 

,,ell os in alcoholic liver discMC They ore not specific for All!. Ncvcnhclcss, about 

88% of Al H policnlS ore on1i-1\SOl'R posili\'t (StlllSsburs ond 1'-h1nns 2002). h is

bchc,cd d1a1 ontl-ASGPR rcprcs,:nts o general mori.er of liver disCMe and may be 

diognostic:illy helpful if other ou1o:in1ibodlcs arc not dc1ec1cd, )'Cl AIH is susp«lcd 

(Wies 2006) 
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2.6.10 HcpatOC}1C mcn,branc ontigcn (I �IJ\) 

Au1oan1ibodics to hcp:iloc)te ,nen,branc h:i,c been tlcmon�1n11cd in lhc scro of 

pa1icn1s '"ilh AIH ond DI\! dh idcd into 1,-.0 (\Vies 2006). These: nu1oa111ibodics nrc ycl 

to be ,,-ell characteritc:d ,n 1c:nns or srgniticnncc in All I. /\ s1udy however suggested 

1h01 nnti-1 IMA was 1tgh1ly ossoc1a1cd whh the degree ofhcpa1ocy1c innommotion and 

that the mcMurcrncnl or nnti-1 It.IA ,no) hnvc sornc advantage in clinical evaluation of 

some or non-13, non-C hepatitis policnlS (S:l!>llki N 11/ 2001 ), 

2.7 01l1cr A1110/1111111111e Disurtfers A1111111g Nlger/1110. 

/\ number of ou1oimm11nc disorders hove been reponcd 01 , orious thncs omong 

Nigerians ,n h1cro1urc. The disorders include, rhcuma1oid anhri1is (Adclowo ct al 

1998; Adclo\\O ct ol, 20 I 0), sys1cmic lupus Cl)'thcmntosus (Adclo, .. o ct al, 2009), 

m)�thcnio gro,is (A)anru 1978, Ojini cl al 200-1) , au1oimmunc haemolytic anaemia

(Solawu and Ourosinm,, 2002). diabetes (Ak,nsolo and Sahmonu, 1985: Akinlodc ci 

al 200-1), Guillain-8:irre �yndromc{Sunmonu e/ t1/, 2008). and autoimmune thyroiditis 

(Oli ct al 1981, Cnrdoso ct ol 1995; Ogbcro ct al 1007). t-lultiplc autoimmune disorder 

wo.s n:poncd in  o paniculor c� (fnlobi c/ nl, 2003). One case rcpon of autoimmune 

hvcr disease \\'D� rcponcd (Otcgbayo cl al, 2010), 

In view of the enormous burden of lhcr diselSCS ,n Nigcnn (Boju\\O)'C. 1997), and 

the need for 1i1c:ro1urc on autoimmune ti,cr dise4scs and n:sponsc of autoimmune h,cr 

diseases 10 s1croids ond other no\c:I immunosuppressi\c therapies, 11 is auspicious 10 

embark on this s1udy so Ullll our patients \\,th ou1oimmunc h,cr disease ,viii n:cc:hc 

prompt and cffc:ctl\c therapy 
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3.0 

ClL\.PTER Tl UlEE 

�11\TERl,\LS AN'D �IETllODS 

3.1 Stud)' de.1lgn :and study popul:ition. 

The s1udy ,vas a prospective, e:isc controlled st\Jd}. Samples \\Cre collec1cd benvcen 

Jonuary 2004 ond Deccn1bcr 2005. Test subjects \\Crc recruited from p:itients 

a11ending the Medical Outpatients' Clinic ond those on admission in the Liver Unil on 

(he �ledicnl \\lards 01 the Univcrsily College I lospitol (UCI I), Ibadan. Nigeria, under 

1he managcmcn1 of o consullllnt Physician/0:istr«ntcrologist. They consisted or 

volunteer patients diagnosed wilh ncu1e or chronic Ii\ er disen.scs such os viral 

hcpotilis, lhcr cirrhosis ond primary lhcr cell c.ircmomo. who rutfillcd the inolusion 

and exclusion c:rilcria for 1hc s1udy. 

Diagnosis of liver diseases \\OS mode by relevant clinical fc::nurcs nnd laboralory tests 

such as li\lcr runc1ion tcsu, prothron1bin timc/intcmnt,onol nonnoJLtcd ratio (TNR), 

liver biopsy ond liver ultrosonogmphy Lhc:r func1ion tests consisted of scrum 

billrubin, alanine 1mnsamino.sc, nspn11J11e 1mnsamin11sc, gammn gluUllnyl 

transpcp1tdosc, alkaline phosphotosc. 10111J prolcin ond albumin. 

A questionnaire (Append,, I) WM used to collect the clinical and laborotol') d1110 

Con1rol subjects \\Cle 11pporc11tly hcahhy 111dhidunls "ho also fulfilled 1hr: inclusion 

:ind cJ<clU)iOn cri1cria for the s1ud). They \\-Crc oil physlcolly c�amincd ond not found 

10 1to,c any clinitnl features of acute or chronic d1sc:asc Spccilicolly, hcp:itomcgaly. 

splcnomegaly, 11SCitcs, jnundicc nnd pcnphcml stigmotn or chronic liver disco.s0 were 

sought for nnd excluded. Biocltcmic::il fc111urcs of h\'cr were c.�cludcd by 

detcnninotion of scrum olnninc 11nd ospann1c t111nsaminll5CS. �lost of 1hc control 

,ubjccu \\Crc n:cruilcd from con�n1mg rcla11ons of p;,licni,, ndmmis1ro1hc stalT of 
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the haspiml, doctors. nurs�. mcdic:3l students and unrcmuncrolcd or non-commercial 

blood donors. 

/11clusfo11 criti!ria for cases 

I. Adults aged 18 years nnd above.

2. Volunteer patients \vith established acute or chronic liver disc:iscs cg viral

hepatitis, liver cirrhosis and hepatomn.

3 Oioche111ical evidence or liver 1.li�casc (raised A LT, AST and bilirubin). 

4. Absence of hepatic cnccphnlopJthy.

/11cl11slo11 criteria for co,,rrol.f 

I. AdulL� aged 18 )�r� and abo\c

2. Apparently hc:illh) indh iduals

3. Ability 10 give consent

4. No k1101\n clinicnl or biochcmie:il rcnturcs or liver disease either in the past or

presently.

Excl11sia11 criteria for cu1t:J 

I Un" llling,icss lo pnr1icip:itc. 

2 Pregnancy. 

3 .  Inability to gi> e consent. 

£xcl11Jlt111 criteria for co11tro/s

Unwillingness to p;irt1e1pate 
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2. Prcgnnnc).

J. lnabilil)' to gwc conscnL

4. Kno,vn liver disc;isc

A qucs1ionnaire \\3$ administered on each p3!icnt 10 collect b1odatn, alcohol ond drug 

history, as ,vell as history or hcpJtills O immunization, tribe, smoking. education.ii 

level, p:isl medico I history ofjnundicc and fnmily history of lh·cr d,sc:ise. 

Ten milliliters of venous blood "M collected at lc05t one hour oner the la.st meal to 

ovoid lipocn,i11, from each subject fiom the nntccubillll vein into a plain specimen tube 

by approved ,enipuncturc procedures. Samples ,,ere ollo,vcd to clot ot room 

tompcroturc within I S-20 minutes to ovoid hacmolysis and cenlrifuged ol -IOOOrpm. 

Scro ,�ere scporntcd al\cr clot retraction, into S 11liquots in 2ml plain eppendorf tubes. 

stored immedlatdy 01 so
0
c till analysed. 111c specimens ,,·crc 11m1l)scd ol the 

Institute of lmrnunololl), uiboro101rc de Sontc, Lu,cmbourg. Ench or the S aliquots 

was used for dilTcrcnt onoly1cs. t..i,·cr function tests (LfT), prothrombin time. 

olphofctoprotcln nnd obdomi1111I uhrosonogruphy "ere carried out 01 the University 

College I losp1111I, lb:ldJn. Nigeria. 

£tl,/cal c111uilltra1/u11 

Ethical oppro,ol ,vns sought and obtained from the UCl·VUI Institutional Review 

803rd (IRD) (1\ppcndi:-. II) 

3.2 Blochcmk:1I Annl)�b 

Liver function tests. "h1ch comprised To111I bilirubln, osp:irtotc tron$11minosc (/\ST), 

Alanine 1ronsnmin11sc (1\LTI, giimm11 glutnmyl tronspcptidl!SC (y·GTI, oll.alinc 

phosphawe (ALP). 11lbum1n, globulin and total protein \\Crc done with outomotcd 
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S1numo I SO m.ich1nc (colorimetric method) Prolhrombin timc/intcm�tionol 

nom1alizcd mtio (INR) as \\CII as olpharetoprotcin \\ere also analysed 

3.3 Detection of 11utoimn1unc m.arkcrs 

A 111oin1n11JT1c markers 

,\nti-nuclcnr antibodies (ANA), anti-mitochondrial antibodies (AIVIA}, onti-Lhcr-

1.idncy mlcrosomc type-I nntibod,cs (onti-LK�l-1), anti-soluble liver antigen (Anti­

SLA), and pcrinuclcar antinculrophil C)10plasn1ic nn11bod1cs (pANCA) \\ere nnalysed 

using the Enzyme-linked lmmunosorbcnt Assay (ELISA) method according 10 

m:inufac1urer's specific:uion (AESKU DIAGNOS ncs. Gml31 I, Ccrmony ) 

Pn11c1plc of the test 

Ancr incub.ition of diluted scro (I: IO I} in microplolcs cooled "ith specific antigen, 

pa1icn1's antibodies, if prcscnl 1n the specimen, bind 10 lhe antigen. Unbound froe1ion 

is ,,;a.shed off Incubated :in1i-hum:in immunoglobulins conjugn1cd to I lorseradish 

peroxidase (conjugate) reacts with 1hc an11g1:n-an1ibody complex of lhe snmplcs in the 

microplolcs. Unbound conjugn1c is "nshcd off. Addition of TMD-substrole gcncra1cs 

on enzymatic colorimetric (blue) reaction, which is Slopped by diluted acid (colour 

changes 10 )Cllow). 

The rou: of colour forma1ion from the ehromogcn is a function of the nmoun1 of 

conJugntc bound to 1he nntigcn-:1n1ibody complc,- and th,� 1s propor1lonal to the initial 

concentration or 1hc respect he antibody in the: p;11icn1's Mm pie. 

,\fattrlals Shown m 11ppcnd1;\C 111 
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t.lctlwds 

For c.:ich of the 3utoimmunc on1ibod) onal)-scd, n plate: scheme \\'35 pn:JW'Cd \\'ilh 

\\ells alloca1ed for ncgati\c control, pos11h·e control. cu1-orr control. cnlibrators in 

\ orying diluuons. for test ond control s.imples Sera for on11lyscs ond ldts cquilibm1cd 

to room temperature before 1he procedure \\QS carried ou1. Sera \\ere diluted 10 I: 101 

using the s:imple bulTcr pro\ idcd (fris NaCl, Tv,ccn, '11 nzide <0.1,� and th1mcrosal 

0.01%). 

I OOul of dilu1cd scrum \\3S pipcued 1010 design:ited microwells ,, hilc I OOul of 

colibmtors or cut-oIT con1rol and posllh c and ncgalh e eon1rols in10 lhc designalcd 

,veils. The pla1e WBS incubo1cd al room 1empcr.11urc (20"-26°C) for 30 minutes. This 

was \\'llShcd 3 limes \\ llh \\Dthing buffer. I OOul of conjug:llc wns added 10 c:ieh ,,-ell 

and incuba1cd ogoin ot room 1empcro1ure (20°-26°C) for 15 minu1es. 

A second run of washing wi1h ,voshing buffer was done 3 limes. oner ,�hich IOOul of 

Tt-ffi subs1m1e wQS added in10 each well and incub:i1cd DI room 1cmpcru1urc (20°-

260C) in lhc dark for IS minutes. 1\1 the end of the third incub:i1ion period, IOOul of 

s1op solution ( I 1111 MCI) \\'Madded 10 s1op 1hc r�elion. This wos incuba1ed for S 

minu1cs. after which the plolc ,,-as ogi101ed for 5 seconds Ille obsorb.,nec \\OS read 

"ith o mieroplotc reader (Appendix 1\1) at 450 nnnomc1cr within 30 minutes. 

3.4 Octcrminolion or ,crologlcnl ,1lrul nmrkcr<. 

Scrum levels of lgG nnti-1 ICV. 1-tOsAg. 1 IBcAg. Anli-1 IOc lllld Total and lgl\1 11n11-

HUc ,,ere de1cm1incd using ELISA technique (AODOT 1'-lurci. D1agnos1ies, 

Gonnany) occording 10 the manufoclUrcr's protocol. 
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Uc:potitis 8 surface an1lgcn dclcrmin:itioo 

Principle or1he procedure 

Immobilised nn1ibod) (nn11-l 1Ils) solid phllSC specific for IIOsAg 1n o 96 pol)slyrenc 

micro1itrc pla1c ,veils bused. The 53mph: 10 be onnl)SCd for IIBsAg is added 10 1he 

well ond lhc on1igc:n c:np1urcd 10 rorm an :in11body-an1igcn complex. Unbound 

molecules arc rcmo,cd by ,vnshing. An HBs-an1ibody lnbelled ,vith 1he enzyme 

Horseradish perol<id:isc is nddcd 10 form an ontibody-antigcn-anlibod)/enzyme 

conjugate complc�. followed by a ,,-:ish sicp. 

A subs1ro1e solution \\'!IS added lo produce: o colour change \\ hich is proponionol to 

the amount of bound enzyme. Thus snmples ,,hich do nol contain I IIlsAg will not 

form a complex ond therefore no colour reaction \,ill take place. \Yells lhal conlllin 

samples that do contain I IOsAg ,viii show a colour change eom:.sponding to the 

number of ind1vidu11I con1plc;,.cs formed /\ sp«tropho1ome1cr measures tho colour 

produced to give o numeric.ii reading. 

,\faterio/J. Shown 111 apJX!lldi:c II' 

,\le1ho1ls: 

A pl111c scheme \\tlS prepared 10 1lcsigna1c \\tlls for nega1hc and positive controls os 

well as for test and control scra. 2Sul of snmplc diluent \\OS added 10 cnch \\ell, oner 

which 7Sul or scrum (sample) ,,os added to designated wells. Simihuly, 7Sul of 

ncgn1hc control rc,1gcn1 \\OS added 10 \\ells /\ I and I 0, while the positive COnlrQI

rcagcnl \\Madded 10 "ell IC 1110 plate \\IIS covered and 1ncuba1cd for 60 minutes 01 

37°C. ,,ncr incubalion. SOul of conjuS3lc was added in10 each \\CII This \\as ogi1111cd 
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gently. by  lopping lhc sides of the pln1c for IO second� and incuba1cd agoin at 37°C 

for 30 minutes. The \\ells \\Crc washed S times wilh wash solution at the end of,vhich 

the plntc \\'lllJ invencd on an absorbent paper to ensure dryness of the ,,ells. At the end 

of the \\a�hing, IOOul or$ubs1ru1e solution ,vas 11ddcd to each \\ell and incubated for 

another 30 minutes 01 37"C 

AOer the third incubation period, SOul or stor solution (lt-,1 M2S04) wns added to 

inactivo1e the re:ictlon. and the nbsorbancc/optical density (OD) wns re.id 01 450nm 

wavelength in o spcctropho1omc1cr (SpcclmMax plus, Appendix Ill) within IS 

minutes. using 650nm as rc:lcrc:nce \\o ,·clcngth ·1 he result wos interpreted by 

enlculoting the cu1-01T,oluo thus: 

Cut-olTvalue 0.0S + n1eon ofNcgn1ivc control repliClltcs. 

lntcrpre1111ion or result: Som pies "1th obsorbnnce cqunl to or SfC:Otcr thon the cut-olT 

Y.\lue \\Crc: considered rc:octhc (posi1i,c), \\hale those less thnn the cu1-01T value ,vcrc 

eonsulcrc:d non-rcncthc (nego1h c). 

3.S Dttern,11101/011 of 1 lcpa111is De A111/ge11 

Prfr,c/ple uf IM ,�st: 

To de1cc1 HOc,\g. 1cs1 and the con1rol scr.i arc mcub;11ed with a second monoclonal 

antibody conjugntc:d 10 honcrudish pcroxid:isc in microwells coated with monoclonal 

an11body 10 1 IOc/\g. I IOeAg. if present, s1mullaneousl) binds to bo1h Mtibod) on the 

solid phl»C 1111d the conjugme. crc.11ing an an1ibody-an1igcn-an11bod) 'sand\\ich. 

After \\.Uhing to rc:mo,c unbound conJuitntc ond c,ccss 5amplc. D solu1ion con111inlng 

Th11l and h)drogcn pcro�idc i, added to the "ells \\'cl11 "ilh bound COOJUptc 
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develop 11 purple colour which 1s converted 10 nn omnsc when the rc11c1ion is 

tenninatcd w11h I bSO,. Colour 1111cnsl1) is d1rcctl)• rclnted 10 I IUcAg conccntrorion. 

,\latcrials: Show11 111 appc11dlt I' 

1\/cthotls. 

S01111: llS ror IIOsi\g detcnninntion except for the dllTcrcnce In the conjugo1c ond 

neutmllzing an11gen use 

Cu1-0IT\'alues \\Cl'C dctcm,lncd nceordmg 10 reagent manufacturer's specification and 

positive ond ncgoll\C s:implcs \\Cle noted. 

�1cr111111a1lon of ll111ib°'f)' to l/1:pot/1/r c llntigc11 

l'nnclplc of the te.st 

To detect onti-llDcJ\g. test and the control scro arc incub:itcd with 11 second 

monoclonal onubody conJugatcd to horseradish pcroicidose in micro,�clls co.11cd \\'ith 

monoclon:il on11gcn to react \\ 1th llllc/\g. Anti-I !Be, 1f present, simultaneously bands 

10 both anugcn on the solid ph:ise and the conjugnte, crcnting an antibody-antigen 

complex. Afier "'IIShing 10 remove unbound c:onjug;itc and c.xccss s:implc, a solu11on 

conlAining Tl\18 and hydrogen pcro,1dc is added to the \\'Clls \Veils with bound 

conjug;itc develop" purple colour \\h1ch ls convened 10 on orange \\hen the reaction 

is 1cnnin:i1cd "1th H:SO, Colour intensity 1\ d1n:c1ly rclotcd to anu-1 IBeAg 

conccntrnllon 

. \/01crio/.s S/,011 n /11 oppe111il:c l'I 
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Afcthod.s 

Sttmc 11.S for I IBsAg dctcmiino1ion except ror the difference in 1he conjugate and 

neutralizing nntigcn use. 

Cut-ofr values were dctcnnincd according 10 n:osc111 monufoc1urcr's spccifieolion and 

positive and nc11,01ivc )ample, \\ere noted 

3.6 Total 11111/bo</y 10 llepo111/J n COl'l' 1l11tlgc11 detcrml11ntlo11: 

l'rf11clplc of tllr tcfl: 

Microwclls coaled "11h recombinant Ill.lo ontigcn (rllOc1\g) and samples ore 

incubau:d, and any on1i-l lDc present in the sample binds 10 the rl IOcAg. Excess

antibody is n:mo\cd by ,,�hing. Conjugate (monoclonal nnti-llOc conjugated to 

Horseradish peroxidase) ls added to the \\ells, Collowcd by n =nd incubation, 

during "hu:h the conjugate binds 10 on) rllOcAg on the \\tll surfocc which hllS not 

been blocl.ed b) human nntl-1113c in the tcs1 sample. \Voshing removes unbound 

conjugate., and n solullon containing fl\lB and h}drogcn peroxide is added \Veils 

without anti-1 IDc and bind conjugate, with development of a blue/green colour which 

,s convened to orange "hen enzyme reaction is stopped ,vith H1SO,. The inten111y or 

colour is mcnsun:d spcctropho1omc1ric:ill) 

,\(aJtriaLr· Shown 111 apprndi,c VII 

,\fttlJOdJ. 

A plotc scheme \\lU prcp11rcd and \\dis \\CIC designated ror ncgaU\c and positive 

controls as \\CII :is for t�t and control scra s�mplc and test kit \\ere brought to room 

temperature 
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SO ul of sample diluent ,1 � added 10 coch \\CII, this \\OS rollo11cd by addition or SOul 

of test 11nd control scrn into desisn111ed wells. using separnte ups The plole 11•os then 

covered 111th o lid nnd then incub:ued for 30 rn1nu10 01 3 7 OC At the end the

incubMion period the plntc \\IIS washed ,nnnunlly file times 11ith the wnsh solution 

provided 1n the kit. Afier wnshing. SOul or conjugate was added lo aich microwcll, 

covered "ith a lid nnd then ineub:ited the second time ror JO minutes nt J7oC. A 

second run of washinll 11 ns done S limes oner the Incubation period ond I OOul or 

substrate soltuion 11•0s added to cnch 11 cll. The pl111c 1vos then incub;11cd the third time 

111 37 OC tor 30 minutes. The rcnctlon 11ns stopped by odd11ion or SOul o f  IM 1-12S04. 

The OD 11•os then n::id in n spectrophotometer within I 5 minutes 01 11 w11vclcng1h of 

450nm. using 690nm os n:fcn:nce 1vnvelcngth. 

Cut-off values wen: dctennmed accord mg to reagent manufac1urcr's spccific1111on and 

posith c and nes11111 •c snmplcs were noted 

3.7 /mmut1oglob111/n G 11111,bod)' 10 l/epn1111s C l'1nu dc1crmf11011on: 

Pnt1ciple of t/11! ttsl. 

The OSS3Y procedun: is :i lhl'l?C•Sloge 1cst c:irricd out ,n a m1cro11cll cooled with a 

combiootion of recombmonl hcp3titis C , ,ru� antigen (c22-3, c200, and NSS). 

lncub:it1on of scra in the micro11ell yields antigen-antibody complexes if antibody 

rcactJ,c 10 nny of the J 11n11gcns is present in lhc specimen. O'phcn) lcned,am,ne 

(OPD) is used (or colour gcneraiion, l\lth sulphuric acid used as  II stop ogcnt. The 

intensity of colour is dependent on the u1nount o(bound conJugiuc, and therefore is a 

funciton of the conccntnuion of onti-1 ICV present in the specimen. TI1e colour 

lntcnsny u measured� ith a micro\1cll reader, 
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50 ul of sample diluent \\ClS added 10 each \\CII, this ,,ns follo\,ed by addition orSOul 

of lest ond control sern into dcs1gna1cd wells. using scp:iro1c tips 'Inc plalc ,,•as 1hcn 

covered '' 11h n lid and then incubated for 30 1ninu10 01 37 OC Al the end the 

incuboiion period !he plnle WDS \\B5hc:d monunlly fhe limes \\•hh 1hc ,vn.sh solution 

provided 1n the kit. Ancr ,vashing. SOnl of conjugnic ,vas added 10 cneh microwc:11, 

covered with II lid ontl then incub.11cd the second ume for 30 minuu:s Dl 37oC. A 

second run or \\UShing ,,ns done S times oner the incub3llon period and IOOul or 

subs1m1e solution \\'ns uddcd 10 c:ich well Inc plale ,vas then incubated the 1hird 1imc 

111 37 OC for 30 m1nuu:s. I he rc.icllon ,,as Mopped b} addition of 50ul or IM 112S04. 

The OD \\115 !hen rc:id in o spec1ropho1ome1er- wilhin IS 1ninu1cs 01 11 ,vnvclcnglh of 

450nm, using 690nn, ns rcfcrcnce w11vclength 

Cu1-01T v11lues were dc1er-mlned according 10 reagent manufoclurer·s specification and 

positive and negative samples \\ere noled, 

3.7 /n111111110glob11/1n G A1111body 10 l-lt!palll/$ C Vtnu dttcrm/1101/011: 

Pnnciplc 0/1l,c ICSI 

The nss:iy procedure is a 1hrcc-s1oge test c:irricd out 1n a m1cro"ell cooled with o 

combin:ition of rccombmonl hepatitis C, 1rus onugcn (c:22-3. c200. and NSS). 

lncub:111on of scru 1n the m1cl'O\\CII yields nntigcn-:,ntibody complexes if antibody 

reactive 10 any of lhe J antigen� is present in the \pcc1mcn O'phenylencdiaminc 

(OPD) is used for colour generation. w,lh sulphuric oc,d !Bed os • slop ogent The 

intensity of colour Is depcndcnl on the wnounl of bound conjugate, ond therefore is o 

function or the concenuution of anu-llCV prcsenl in the specimen The colour

irucns11)· is me:isurcd ",lh D micro,,cll reader, 
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Afatcrial.s Sl,01111 "' UJJ/>er11/,x I'll/ 

,\fe1hocis 

/\ plate sche1nc ,vns prep.ired. /\II rc:ngcnlS ,,ere equilibrated to room tc,npcmture (20-

26 °C) 30 ,ninutes lx:fo1c the procedure. 200ul of snn1ple diluent ,,•as added to each 

well, nOcr "hich 20ul of sn,nplcs and controls were added into appropriate ,,.ells (1 

reagent blnnl. ,,ell wos excluded). I he plntc wos incub:ued nt J 7°C for JO minutes, 

follo,vcd by monunl wnshing or the wells S times with the ,-.ruh buffer. Afler the 

\\.ishing, 200ul of conjugate ,,n!< added to coeh well, and the plate wns incub:itcd for 

30 minutes ot 37 °C. /\1 the end of the ineub3tion period, the "·ells were ,voshed S 

times with the \'vMh buffer 200ul of substrule solution wns subsequently added 10

each \\ell nnd incubated 01 room tempcmturc 1n the dnrk for JO minutes (1\ppcndix 

IV). To stop the rcne.tion, SOul of 4N 112S04 "us oddcd to cnch ,vell oner which the 

optical density (00) \\!IS rc11d on o spec1ropho1ometc:r DI 490nm w1>velength within on 

hour of  11dd111on of the stop solullon. 

Cut-ofT,alucs \\Crc dctcrmmed according 10 re:igenl manufacturer's spcc:Hico1ion ond 

positi\e ond ncg:11ivc s:implcs were noted. 

3.8 D<!tcn11111011011 of moftc11far ,norkerr of Htpt.11/tls B vlru.r. 

I [DV ONA ex1n1e11on 

Principle of the procedure 

Cell, ore l)scd during 11 \hon 1ncub,11ion w11h protcin.uc K in the presence of 

chootropte salt (guanidmc I ICI) The incub3t1on process inactivates 111 nuclcascs and 

SI/ 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



cnhonccs 1hc bindin& or DNA on10 a gloss surface. Subsequent scriol \\'llShin� 

rcmo, c conton,in:in\S. 

Alatcrrci/s. Shown ,,, np11e11d1t /,\'

i\/etho,u. 

Scro from liver dlscosc p:11icn1s and conuols \,ere 1h11\\Cd and cquilibmu:d to room 

1cmpcm1urc (20-26°C). n,c healing block ,vns heated to a temperature of S6°C 

20 111 of QIAGEN f'rotca!.C \\OS p1pcncd mto I.S rnl microc:cntrifugc tubes (23 tubes 

111 n lilnc) 200 111 �crum sample \\EIS added 10 coch microccnlrifugc tube, followed by 

addition of 200 µI OutTcr 1\ Vt, n,e 1111xturci \\ere mi>.ed lhoroughly by pulse­

\'oncxing for I Ss and then incub:ucd 111 56°C on the heating bloc I. for IO minutes. 

20011I of 100,� cthonol \\ii> added 10 cnoh son1plc. miscd again by pulsc-vonexing for 

IS seconds and bricO) ccntnfugcd. 

The mi>.turc WO$ pipclltd into the QIAomp spin column (in 11 2ml collection tube), 

:ind spun 111 8000 rpn1 for I ,ninute. QIAomp spin column was ploc:cd in another 2ml 

collection tube nnd the lillratc \\!IS dhcardcd. SOOul of A \VI buffer MlS added to the 

spin column ond again centrifuged 111 8000 rpm for I minute. Spin column wns placed 

,n 2 ml c:ollec1ion tube nnd the lihrote was discorded. SOOul of bulTcr A \V2 was odded 

and spun 01 14,000 rpm for 3 minutes The QIAomp Spin Column \\!IS placed in a 

cleon 1.5ml m,croc:c:ntnfugc tube and the lillrotc discarded This \\115 follo,\cd by 

addition of 200 µI Duffer Ai; and subsequent mcub3tion 01 roo,n tcmpcmturc for 1 

min, The cu� \\ere ccntnfuged 01 8000 rpm The lillnue. ,,hich is the DNA C'.\lf11tl

wu rro,�n 11 -�C till omplilied by polymcro� ch:un rc:icuon. 
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3.9 Poly111erase Chn/11 &nc1fonfor s.gc11c of J/1)1'·

Principle or lhc tes.t 

l lc:11ing up the DNA 1c1nplo1c 10 94°C, lends 10 dcnnturotion of the double strands into

single: strands. Cooled to nbout 54°C causes nnncaling. I lcnting up ngoin to  72°C 

lends to extension by using poly1ncmsc enz)mc. 111c e)ele of dcnatur:uion, primer 

nnne.iling ond primer extension is repented o, er and over ognin. During repeated 

rounds of these n:nc1io1\S, the number of newly synthesized ONA strands increases 

cxponcntinlly. 

!ifntcrlnfs Slio1111111 ap�1uhx ,'(

Afttf,ods· 

Premix prcporntion· 23ul of premix coM1s1mg of 1-8 obo, c wns carried out in the 

premix roon1 m�idc u laminar now hoo<l according to colculotcd concentr:11ion and 

volume in the protocol {Appendix XI) used 01 the l...'lboratoirc de Sonte, Institute of 

lmmunolog). Lu,cmbourg. A plotc 5Chcmc for 2A samples and, posith e and negath·c 

controls \\':lS prepared. 23ul of lhc premix wns pipcucd into c3ch of the 26 designated 

micro\\ells, followed b) odd11ion of the pos1u,e and ncg:uivc controls 11s ,veil os scrn 

into the microwclls In the l'CR pla1c and covered whh Clip strips. The mh.1ure wns 

vortc:ced ond ccn1rifugcd b11eOy 10 rcmo, e droplc1s on 1he lubes 

Sul of HBV-ONA tcmplo1e wns added inlo c:1ch ,veil in 1he PCR plotc ond ,onC\cd, 

followed b) o brief ccn1nfugmg. lhe rcR plate \\i\S placed In the PCR machine 

(Opilcon 2• Append,, IX) and nllo\\cd to run atconhng 10 conflgu� protocol 

(Appcndlill XI). which in�ohcd 1hc U\C of • 1hcrm�I <:)ctcr fo, lhe rroce,, of 
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denoturotion. annealing nnd e>.tcnsion ror the first PCR run of 40 cycles. To further 

amplify the product. o second PCR run ,vns carried out,, ith the first PCR run product 

as templ:11c. ·n,c protocol/conditions of the second PCR run were partially vaned 

(Appendix XI) fron, the first run ,n that the conccn1m1ion or the magnesium chloride 

(ll,lgCh) "llS incrcll�cd and tho rc,ersc primer iind 1cmpla1c '"ere ahcrcd. 

3.10 1\-folec11/ar 111nrkerf nf I /rp11111/s C 1',r11.1: 

I !CV RN/\ c.x1mc1ion, 

Principle of the test: l:.!>Sentlnll) • as ror I IRV DN/\. 

1\/nteriols Show11 /11 nppc11dn .rt

,\fcrl10ds 

Purljlcnt/011 of 1'1m/ R,VA (Spin l'rolQCOI) 

140 111 of scm from enscs and controls and buffer AVE \\ere equilibrated 10 room 

tcmpcroturc (IS-25°C) for elu1ing. Carrier RN/\ reconstituted in Buffer AVE 10 

Buffer AVL. 560 µI of prcpnrcd Buffer/\ VL contaimng the e:irrier RNA was added 

into a 1.5 ml mieroccnlrifugc tube IJO 111 scrum wu added 10 the Buffer A VL,­

c:anier RNA 111 the m1croccn1nfuge tube 1l1is ,,M m1i.cd by pulse-vonexing for 15s 

to yield a homogeneous sotuuon,

The mixture ,�llS incub:i1cd al room temperature for 10 minutes, to ensure complete

viral pan,cte l)'-sts BneOy ccntrlfugo1ion \\US done to 1cmo,e drops from the inside of

ihc lid 560 µI of ethllnol (IOO'Yo) \\11.S added and ffll\ed by pul'IC-voncxina for ISs.

rollov.cd by brief cenuifu(lllllOn 10 remove drop\ from inside the lid 630 111 of the
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solution rro,n ubo,c ,vos applied 10 the Ql,\amp �linr column in o 2 ml collection 

tube. 

The cop ,vns closed and tube centrifuged ot 6000 , g (8000 rprn) for I min. The 

Qt/\nmp hni colurnn \\OS placed into o clcnn 2 ml collection tube. The tube 

containing the filtrate \\llS discorded ond process repeated until all or the l}satc hod 

been loodcd onto the spin colurnl\. 

The QIAnrnp t--llni colu,nn \\OS opened ond SOO 111 or ourrcr A \VI ,vos added nnd 

centrifuged 01 6000 x 8 (8000 rpm) for I n,in nnd plnccd in o clean 2 ml collection 

tube. The fiherate \\IIS then discnnlcd 

The QIAomp l\llini column ,,ns opened ngain ond SOO 111 of Ourrcr A \\12 was added 

bcforo being centrifuged at 20,000 x g; (14,000 rpm} for J m1n. The QIAomp Mini 

colun,n \\OS ogo1n pl:iccd in a clc.1n I S ml microcentrifuge tube. F'illen:rlc wus 

d1SC11rdcd. 60 11I of Ouffer /\ \IL: wns added nnd allo,,cd 10 cquilibn:rle 01 room 

1empcru1urc: TI11s \\US ineub:11cd for I min before being centrifuged 01 6000 x g (8000 

fllm) for I nun The RN1\ cluore ,,115 stored a1-20QC till PCR llnlllysis. 

) 11 /IBV Di'VJI ,:fectrophuri!sls: 

Principle of the tcsl 

Elccuophorcsis is o technique used 10 sep:irntc and sometimes punf) m11eromolcculcs. 

especially protein� and nucleic acids 1h01 differ 1n si,c. charge or conformation \Vhcn 

chllrgcd molecules arc placed 1n 11n ctcctnc tield. the) migrate IO\\ 11rd either the 

po,iti,c or ncga11,c pole according to their charge. In c-0n1n1.St to proteins, �hich con 

h:nc either I net posi u,c or ncl nega1i,c char11e. nuclc1c oc1dl hove o consistent 

ncpu�c charac impancJ by 1hclr pho,phalc b:lcl..bonc, and m111ru1c I0\\11nl the anode
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Alateri<rls. Shown ,n appcndi:c ,\'JI 

Agarosc Gt!I prrpr,ratio11 

2g of ngor ,vns ,vcighcd into conical Oasl.. nnd IOOmls Tris-J\ccullc·EDTJ\ (TAE) 

bulTcr wns nddcd. The 0351.. \\DS shaken (lc:nll)' 10 nu, anti 11toccd in a mlcro\\a\C 

o,en till boikd and turned tnto o buhblc•frce eolourle,s 11cl. This wos ollo\,cd to cool 

slish1ly 01 roo,n u:1npcro1urc. lmls or cthidium bromide wns added and shaken gently. 

The n,ixturc \\OS poured into the 11ct c:nsims chnmber (J\ppcndi,c V) composed oruv. 

1111nspnrcn1 plastic and contnins a snmplc comb (clectrophorclic plate) \\ hile o,·01dins 

bubble rom,otion. Appropnote combs were placed in the gel chamber 10 n1okc \,ells 

and the got nlto,,cd 10 sci ·the 2 combs \\C!'C removed oner scnlng 10 rc\cal the \\ells. 

Agarosc Gel £/cctropha�s,s· 

2ul or lo:iding d)c w45 oddcd into c:ich nett in the PCR plate (1\ppcndix VI} oner 

\\hich 5ul or PCR product wns added The mixture ,WLS centrifuged ror about 10 

seconds 10 remove droplets on 1hc woll or the \\Cits m the PCR plate. 1l1e gel plnlc 

\\'OS set in the gel-running chnmbcr containing TAf burrer solution. 7ul or the mi."<turc 

in the PCR plate wns p1pcned into wells in the gel. I Kb DNA ladder \\'115 added into 

each \veil. The ncg111i,c and positi\c electrodes were connected and the cum:nl run 

for JO minutes 111 11 , ·ohnge of 80m1\111p. 1l1e gel was rcmo,cd from plate and placed 

tn the UV camera chamber where phologrophs of the gel w-u I.Olen and S1orcd 

Appcndi't VII \Veils th.It "ere pmitl\c on the photogropht (1\ppcndi't VIII) w-crc 

noted and selected ror HBV-DNi\ quantiliC4tion (Virol lo:td) and �ucncing 110\. 
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DN1\ ,,iral load \\3S quontificd using o computer so1\1,arc on the Opticonlt DNA

amplification nuu:hinc (Appendix IX) 

3 12 /-181'-D,\1,1 ,raq11c11c111i: and J:t'ltotyf>t dcttrmi11atfo11. 

S:unplcs that 11erc posi111·e on ogorosc gel electrophoresis (J\ppcndll, X) were 

purified and funhcr subjected to PCR 01nphficotion 1111: PCR products wore purified 

by using a JetQu,c:1- rurific::111011 Spin ku (Ocnomed Gmbl I). TI1e purified DNA was 

quantified ,vith Picogrc:cn (ln 11 1trogen) by using n Oc:nios Plus nuorcsccncc r.:nder 

(Tccan). Purified l)NA (SO ng) 1vas sequenced in both d11ections on nn An ABI Prism 

3010 c:oplllnry sequencer (Applied Bl01ystcms). Oncn}, S ml DNA 11;is o.mplificd in 

a 10 ml n:octlon volume containing 4 ml premix (lligD}c fc:rminotor Cycle 

Scquenc,ns Rc:idy Rc:nction l.H, Applied UioS)stems) nnd I ml of each sequencing 

primer 11us added. One hundred and eight} sequences 11ere obtained either with 

primers Cl/C2 or Cl/nA or Cl/rvnoni\ and included the entire preC/C gene ,vith o. 

tollll length of S 17 -584 bp, depending on the gcnot}pe (genome positions 1814-2331, 

numbering according 10 Gcnllnnk accession no. X756S7). In addition, three complete 

genomes ond four preS frngmcn1s (posi11ons 24SS-159) 11ere 5equcnccd Nucleo1idc 

sequences 11crc onnl)scd by using AOI Scqucncin11 Anoly�is ( version 3.4.1) and 

Sequence Nov1ga1or (\<crsion 1.0 I), aligned with CLUSTAL \V sofi1vorc o.nd checked 

by visual inspcc11on Phylogenetic trees 11cn: constructed w11h the llll!GA 3.1 

sofiwan:, 115ing the ncig)lbour-joining and Kimura 2 p�romclcr method ond including 

rcrcn:ncc s1nuns ofgcnot)pc\ A G and oll l.no11n A and D subtypes Sequences ,,ere 

submitted 10 GcnOmnlJ Fl\lOUDDOJ under ncccss1on numbers A.11111079-1-
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A�1110915 for the prcC/C gene ond Al\1180623-1\t.ll80628 for the complete 

genome ond prcS segn1c11t sequences. 

3.13 I/CV RN1I 11111pl(flcutlt111 

for omplificotion of the core/El region of IICV, a scn1i-ncstcd PCR \\O.S performed 

in a 25-IL reaction conu11n111s 0.5 IL cDNA. 2.S ml\1 l\1sCl2, 200 nl\1 dNTI's. SO nl\1 

each pri111er (fw290utr( t ). Sc-TGCC'l'OATAGGC
i

l'GC'rrOCGAO, pos 290..:J 11: 

132101. 5c-/\CCAGTTCATCATC,\TATCCCATG CCAT, pos 1293-1320), ond I 

U Plotinu111 Taq D /\ pol)n1crusc with I PCR buffer. PCRs comprised 95°C for 

S mins, follo\ved by 40 cycles of9S°C for I min. 63°C for 1 111in and 72°C for I min. 

Nested PCRs were pcrfomu:d IJ\ing the same conditions with 5 IL of the first-round 

product diluted 1: 100, but \\ ilh 11 different for\,ard primer (fw480c(+}, S¢ 

CGCGCGAC1AGGAAGACTTC, pos. 480-499: rv1321cl), 0.10 IM Cllch primer, 2 

11\1 l\1gCl2 and an anncnllng 1cmpcn11un: of 62°C. TI10 product of the first round S 

fragment PCR \\"3S cloned using the pCR-1-TOPO I.ii (lnvitrogen, I lildcn, Germany) 

according 10 1hc monufoc1urcr's protocol. 

J.1-1 Stotutical 11n11lyses 

S111tis11col anol)SiS \\IIS c.iITicd out on gcncrotcd dnlll using SPSS sm1is1ical SOO\varc 

version 1 t.0 for "indow� Prevalence rates of autoimmune ond specific viral marl.crs 

\\CIC ealculatcd 10 rcOccl the rclothc frequency of each disease Odds ratio (OR) and 

ninety £he percent confidence ln1crvol (9S,. Cl) \\4\ c:olcul31cd using lhe Fischer's 

E.�ACt Test to cstim111e lhc strength of the o.\,;ocinhon l,ct\\ccn eoch marl.er and 

possible risk foetor rcarson Cha squ:in: \\US used 10 comp;irc propo11ions \\hile 
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students' t •tcst \\tlS used to comp:irc means. \Vhcrc numerical values \\Cre low. 

mcdion ,vns used. Signilicont suuistic.il diO"crcnce wns specified 111 p< O.OS. 
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40 

CIIAP'TER FOUR 

RESULTS 

4.1 1\j!c 11nd sc'< distrlhulion of cos('S nnd control subjects 

A 10101 nun1bcr or 145 oduh patients were rccru11cd, bu1 126 s:implcs fron1 91 (n.2%) 

moles nnd 35 (27 .8%) remolcs "ere considered for analyses. Som pies fron1 nlnc1ccn 

patients \\-Crc excluded because of spillage and insufficient ,olumcs. n,c pn1lcn1S 

consisted of I ICC 77 (61.1�1.). li\cr c1rrhos,s 32 (25.4%), chronic hepo1i1is 10 (7.9%), 

ac:ulc viral hcpntitis 4 (3.2%). alcoholic c:irrhosi� I (0.8%) ond primary blllnry 

c:,rrhos,s 2 ( 1.6'¼) 

Eighl} 1wo (S2) nppnn:n1ty nonnol 111dlvidu11I� consisting or 59 (72%) moles ond 2J 

(28%) females were n:cn111cd o,cr 1hc s1udy period 10 scf\c as co.ntrols. The mcon 

ages or the cases and 1hc co111rols \\crc 47.5.t.14.'I vs 39.6.t.16.S rc:spcc:1ivcly. Then: 

\\AS no s1n11s1knlly \igni!icant dirfcrcncc in the sc.\ dis1nbu11on bct\\1:cn 1hc c115cs and 

control subJCCIS (p>O 05). Nol surprisingly. m0Jori1y of 1hc poticnlS ,vcn: Yorubn 

constiluting 1 03 (81 7��). \\hilc ll11usa. Ibo llnd 01hcr tribes cons1i1utcd 3 (2.4%). 4 

(3.21/e) and 16 (12 7%) n:spcc1ivcl). 

�.2 Biochemical p:irumclcr.1 und clinical prc.1c111111ion nmoni: subjcc,ts with Livl'r 

Duc:asc. 

As shO\\ll in Table 4. 1hc rncon lc,·cls of bilirubin. gommn-slu11m) I trnn�fcrnsc, 

otkahnc phosph:uasc, globulin, olbumin. PTR ond alpha-fctopro1cin were hish nmons 

some of1hc li�cr coses llighcr AL'I 123 iun ,s 12.2 and AST 196.6 iu/1 ,s 24.3 \\Crc

recorded amo11s cases comp.ired "ilh controls (p<0.01) 

Among lhc test �ubjcctS. hcp:11omcsaly occurred in 99 (78.6%), ascitcs ,n 72(S7 1�,).
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jaundice i n  62 (49 2%) :unong others. Sec Tobie 4. l- 1fiy I\\O (41.3%) subjects with 

liver disea<;c consumed significant olcohol. Significant alcohol consumption ,,os SOg 

of alcohol per do)' for five )cal"\ in men ond �Og in ,,omen In order to standordtz.c: 

nnd align'"'" SI unil, rnnn) nu1horitics ho,c rec:on1n1c:ndcd conversion 10 grammes or 

olcohol consun1cd. To con, en concen1ro11ons of alc:ohol, usually listed ,n volume 

percent (equh alen1 10 the volume of solu1c/,•olu1ne (%vi,•) i s  muhiplic:d by the 

specific gro, it> or alcohol, 0.79Bfml (lumcr 1990, tlrick. 2006, & O'Shc:11 �, al;

2010). 

-1.J. Prc,•nlcncc of scrotni:ic nu1nl11111111 11l' mnrkers 111110111-: cuse!I und controls

One hundn:d nnd l\\cnl) ,i, c.i� and 82 con1rols \\ere anal)�d for ou10:in1ibodic:s 

(sec fable 5). cxccpl for onti-nuc:lenr an1ibodlcs (/\ A) for which only 107 coses 11nd 

67 c:on1rols \\CIC annl)SCd due 10 insufficiclll volume of some S111t1plcs. 

Of 1hc 5 au10 1mmunc ,;crologlc mnrl.crs lc)lcd. only 11n1imitochondri11I on1ibodics 

(1\�IA) ,,:is found 10 be si11n1fie4n1ly higher 11mong c:iscs comp;irc:d ,v,lh conll'Ols 

(Sec Table 5). An1imi1ochondriol antibodies \\Crc p=nt in 76 (60.3%) of the coses 

comp:ucd whh 36 (43.9%) c:onlrols (p<0.05), "hilc 11J1linuc:lc:nr 11n1ibodics (ANA) 

,,en: present in •12 (39.3%) of c.ucs comp;irc:d whh 27 (39.7%) controls (JFO 68). 

Anti-soluble li,cr llnligcn (an11-SLNLP) 11J1d p<:rincutrophil C)1opl:ismic antibodies 

(p/\NCA) \\CCC complc1cly nbscnl omong coses and con1rols (Sec Tobie S) 
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Tnblc 4: lliochcmicnl nnd Clinicnl parumc1crs nmong subjecis with liver discnsc. 

lllochcmical parameter n Ranse 

i·oul Uihnibin (m&ldl) 126 0-40

ALT(lufl) 126 0.6-96)

...... ,_ 

,\!.i(lun) 126 2$,Sll 

T-<iT (lull) 126 27-1009

Alk PhosphAtasc (lwll 126 26-1226

Tol!\I l'rotdn (;.'di) 126 4 4-10.7 

Albumln (eJdl) 126 1 l-l 6 

--- -
Globulln (s,'dl) 126 2.1-72 

Prothrombln time r.uio 126 06S-J.26 

AlphafctOl'C'OICln (ulJI.) 31 <I.S-711.5 

Clinlc;,I Plll'IUll<1cn 

CllntQJ ,1sn Number 

llq-alOmcpl) 99 

/\scltn 72 

Jounchce 61 

:-ion(�[)) 

-

9J t 102 

12).,IHS,I 

-
196.6.l. 176. I 

)41.91)00,9 

)Jl.9t267.8 

7 91 I.) 

2.IU0.4

\kdlon 

S.3 

87 S 

139.0 

2l6 

249 

. 

• 

-
•l.9t0 96 1.9 

' -
1.Sl t 1.26 

ll$.1U49 2 8.7 

r.,,ccnui;c 

78.6 

$7 I 

492 

70 
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Table 5: Prevalence or viml markers and au1oan1ibodics among coses and controls 

t>.1arkers C:iscs Controls X' p-,·.iluc 

N- 126 N 82

ANA 42(39 )) 27(39 7) 0 75 0.68 

AMA 76(60.3) 36(•13.9) 5.37 0.02 

LK�l-1 1(0.8) I ( 1.2) 0.09 Fischer's cJ1oc1 I 0 

pANCA 0 0 . . 

-
1\nti-SLA/LP 0 0 . . 

- . ---
HBsAg I 03(81.7) •19(59 8) 12.21 0 000 

I IOcAg 27(21.-1) I{ 1.2) 17.41 0.000 

/\nli-llOc 60(47 6)  20(2,1.-1) 11.32 0.001 

Anli-llOc 118(93 7) 60(73.2) 16.88 0.000 

Anu-HCV -15(35.7) 8(9 76) 17 63 0.000 

- --

DNA 58(46,1') I (I 2,1t) 19.58 0.000 

PrcS PCR 53 (42.1%) I (I 2¾) 16.24 0.000 

ND. Pcrccnlllgc 1n p:1rcn1hcSi\, ANA analr�cd Cll5CS 107. control5"'67

• p YlllUC5 less thlln O.OS (p<0.05) in front of data show 1h01 1hcrc arc sign1ficon1

d1fTcrcnccs bc1,,con coses and con1rob 
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4.4. Prc,·alcncc or scrotoi:lc \'irul markers amonl! cases and controls. 

All the 1es1cd scrologic viral markers \\ere signilicontly difTcrcnt bcl\\CCn the CDSCS

and control subjects. l lcp:uiti� B surface antigen \\OS posh he in I OJ (81.7%) c11Scs 

compared ,vith 49 (59.8,'o) con1rols (p<0.05). Similarly, I lllcAg, Anti·I-IOc, onti-1 IRc 

(101:11) and nnti·HCV \vcrc significootly higher among coses comp:ircd \Vllh con1rols, 

suggesting o strong os.soc101ton of the \ inll ogcnts with lh•er d1SCO$e In 1h1s 

en, ironment (Tobie S) 1\111ong lhc case�. IIOs1\g nnd onli-llDc had 1hc highcsl 

frequencies, being prcscnl in 81.?�'o and 93.7%, rc�pcCll\c:ly. 'I hcsc p:iramc1cr, \Vere 

also no1cd 10 be high among con1rol sul>jccls, 1hou11h 01 n rclo1h·cly lower riucs. Tobie 

s. 

4.S Sex lllstribulion or nu1ol111111unc :11111 vlr:11 mnrkcrs 0111011� c:iscs 111111 conlrols

An1i-m11ochondri:ll on1ibody \\11$ more flrC:\
1

okn1 m n1aks (68.4%) comp.ired "'ith 

females (31.6%) among 1he cnsc\. Similarly, omons the eon1rols. AMA \\llS more 

prcwlcnt (83.3%) in n1olcs compnrcd \\llh females (16.7%). llo\\c,cr. among CIISCS,

1hc proportion or lcmalcs po�i11vc for ,\1'IA \vnS lughcr \,hen compared with the 

conLrOI group. FiOy t\\O (57.1%) of lhc 91 males nnd 24 (68.5%) of the 35 females 

nmong coses \,ere A�IA posithc but they constitule 68.-1% and J 1 6,� of the 76 

posiu,c for A1'1A (I oblc 6). Amonc the controls, JO (50 8%) or 1he S9 males and 6 

(26.0o/e) or the 26 females were /\!\Ii\ posili\'c One positi\C ontl·LKl\.1·1 each 

occum:d among the case� and the eonLrOls, nnd both \,ere males (Tobie 6) 

,\II the m.irkers of IIBV (11051\g. an11-IIUe. IIUcAg. An1i-llBe) and IICV (111111-

HCV) "'ere olso hisJler in the male gender. but did not reach stathtical si1p11licance ll.\
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depicted in Table 6. For 1113sAg. 72.8% of those posi11,·c nmons coses ,,..ere moles 

compared ,vith 27.2% in  females (fable 6). 

4.6. A�c distribution or subjects 11oslth·e for nufolmn,unc 11ncJ vlr11l 11111rkcrs 

The highest positivity for /\MA among cnses ,,ns recorded in the age group 30-39 

)CMS in contmst to the controls which wns ,n age group less 1hon 30 years, The result 

presented In ·roblc 7 nlso sho\\cd that the least oocurrcncc or Al\,I/\ 110s found in the 

age i;roup 70 years or ,norc. in both cases 5(6.6j\') ond controls 2(5.6%). 

/\nti-LKM ,vns rccortlcd posllhc in one �omplc each among cuscs and controls, and 

both ,1crc belo\\ 30 )Ci!� of ni:c. 

The higher prcvolcnces of 1101>/\g ,,,115 in the age ranges 30-39, 40-49 ond SO-S9 ycnr5 

on1onQ the coses, while the highest prc,alcncc among the conlrol group wos in the ogo 

group bclo\\ 30 )Car. (Tohlc 8). n,c lo\\er pre,alcnccs of I IDsAg wu found in the 

ages bclo,1 30 )C:lr<. and .ibovc 70 )'Cur\ omong cMcs, ,,hilc the lowest prevalence 

nmons the controls wn� ,n the oge 60 )e:irs and above. The I IOcAg w11s most 

prevalent in 1hc age 30-39 )'C:lrs among the c� Anli·l lDc ,,as more prcv.ilent in the 

oge ronse 30-39 yco� amo11g cos�. similar 10 1hc poucm of I IDsAg. but more 

con1r0ls "ere posiu,c ror nnti-1 )Be 1n the ogc group lc:ss thon 30 )Cllrs (Ta.hie 8) The 

pn:vnlcncc oron1i-l lCV \\QS high�I among the cOSCl in the age ranges •10 10 49 )C3�

The prevalences or other \crological viral mrul..crs arc shown in Table 8. 
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Tobie 6: Sex distribution of subjects" 1th positi,c outonnubodics ond viral markers. 

rerumctcr ToUII po1hi,c Total poslt1\C rot.al positive 

(Ciucs) (Controls) 

Cases Control 1'1ok rcm:tlc /1.IBlc rcm:tlc X' 

ANA• 42 (39.3) 27(39.7) 37(88.1) S(ll 9) 21(77.8) 6(22.2) 1.3 I 

,\1'1A 76(60.3) )6(43.9) S2(68.4) 24(31.6) 30(8JJ) 6( 16.7) 2 77 

LKt.1·1 1(0.8) I( 1.2) 1(100) 0 1(100) 0 . 

IIDsAg 103(81.7) 49(Sl.8) 7S(72.8) 28(27.2) )4(69.4) I S(J0.6) 0.19 

IIOcAg 27(21.'I) 1(1.2) 20(7•1.I) 7(lS.9) 1(100) 0 O.JS

Anti-I Ille 60(47.6) 20(24.-1) 44(73.3) 16(26.7) ll(SS) 9(4S) 0.3S 

Anti-I !De 118(93.6) 60(73.1) 88(74.6) 20(25.-1) 43(71,7) 17(28.3) 2.16 

1\ntil ICV -IS(3S.7) 8(9.7) 37(82.2) 8(17.8) 6(7S.O) 2(25.0) 0.2J 

Cascs • 126; Controls • 82 

8. Pcrccnlllgc in p:ircnthcscs • AN/\ I 07 cases; 67 controls.

• p ,olucs less th:in 0.05 (p<O OS) in front of d1110 sho,, that there ore signilican1

dilTcn:nccs bct,,ccn c;u.cs and controls. 

r-voluc

0.2S3 

0.096 

• 

0.661 

O.SS6

0.128 

o. 141
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Tobie 7: Age group distribution of subJccts positive for nutoin,munc ,norkcrs. 

Age At-1A Aoti-LKl\1-1 ANA 

grp 

u:rs) 
c� Control CU5CS Control Ca�s Control 

<30 10 15 I I 6( 14 J) 8(29.6) 
( 13.2) (<I 1.7) (I 00) (I 00) 

30-39 19 7 0 0 8( 19.0) S(l8.S) 
(25) ( 19.4)

'10-19 14 3 0 0 12(28.3) 2(7.4) 
(18.-1) (8.3) 

50.59 IS 6 0 0 9(21.4) i1(14,8) 

(19.7) ( 16.7) 
60-69 13 3 0 0 4(9.5) 2(7.4) 

(7.1) (8.3) 
�70 s 2 0 0 3(7 I) 6(22.2) 

(6.6) (5.6) 

NO: Nun1bcr \\ilh pcrccn1ni;c'i In pnrcnlhesli. 
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Table 8: Age group distribution of subJccts posi11,c for "irol n,arkcrs. 

Age grp I Ills,\� IIDc1\1 Anll•IIDc Anti•! IOc Antl-llCV 
()n) Ccucs Conu11I Ca\C\ Conuol C11,c, C11nln>I Cues C0111r0l ,_ Conuol 
<JO 10 Ill l 0 8 l 12 19 4 2 

(9 7) (36 7) ( II I) ( IJ.3) (IS.O) (10.l} (JI. 7) (J0.8) (6.S) 
)0-39 23 7 9 I •� � 26 10 10 0 

(22.3) ( 14 J) (ll.l) (100) (63 l) UO.O) (22.0) (16.7) ()J.J) 
-I0-49 2) 8 ) I) H J 26 II 12 2 

(22 )) (16 Ji ( II I) (ll.)) I IS) (221 ( 18.l) (46.2) (16.7) 
50-S9 23 6 I, 0 9 s 26 8 10 0 

(22.)) ( 12.2) (21.2) {IS) (lS) (22) (13.3) (17) 

6().69 16 s 4 0 10 4 20 6 s ) 

(IS.S) (10 l) ( 14.8) (16 7) (20) (16.9) (10) (22.7) (37.S) 

?70 8 s 2 0 ' I 8 6 4 I 
(7.8) ( 10.2) (7.4) (IJ) (SI (6.8) (10) (SO) (16.7) 

NU: Nu111bcr wllh pcrccnlnj!CS In pnrcnthcsls. 

I 

• 
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4.7. Frequency of viral 11n1l 11utohnn1une 11111rkcrs 11mong 11,•tr cases. 

Among lhc outoi1111nunc n1nrl.cr. 1cs1cd, only AMA w11s signHican1ly higher ,n cnscs 

comp:ircd with controls, p<O 05 (Fisurc 12). Chronic hcp:11ilis hnd 1hc highest 

frcqucnc) or AMA, being poshi\c in 9 (90\o) of the 10 CllSCS, 1his \\LIS follo11cd by 

I\CC, 48(62.3'1'o) of the 77 CMcs 1cs1cd \\Crc posithc for 1\f,,1A. The only pL1ticn1 wilh 

okoholic cinhosis 11•n1, nlso posillvc for AtllA. 

All the vlml n1nrkcrs were signilicantl) higher nmona liver discnsc coses comp:in:d 

11 uh con1rols (fables 5, & rlgurc 12). I lcpnlitis O surfoce antigen 1ws positive In I 03 

(S1.7%) vs. <19 (59.8,'o), 1 lllcAg wos i,osi111c in 27 (21.4%) vs I {I 2%), nnli-HOe in 

60 (-17.6%) vs. 20 (24.-lo/o), :inti-H8c in 118 (93.7%) vs 60 (73.2%), anti-1 ICV in 45 

(35.7%) vs. 8 (9.8%), prcS PCll in 53 (42.1%) 1•s. I (1.2%) ond IIOV-DNA in 58 

(46%) 1 s. I ( 1.2%) omong lest nnd control subj eels rcspccliVely (Table 5). 

Total :inti-1 IOc hod the h1shcsl prcvalcncc omong the different types or h\CI diseases. 

c,ecpt for POC in 11hich it \\QS ncga1ilc roiol nn1i-l1Dc was posilivc in all coses wilh 

acute viral hcp.11i11s and alcohol1c lhcr disc:i.sc II 11ns 111so present in 31(96.9%) of 

ti1er e1nhosis. 73 (9-1.8°:.) of HCC, and 9(90"/4) of chronic hcpa1i1is (Table 9). 

Prevalence of I lcp:ititis O surface ontlgcn ,,as highest runong ca.ses "ilh !ICC, 70 

(90.9%) of lhc 77 c11Scs. This \\:IS follo"ed b> chronic: hcp:11i1is 8 (80%), ocutc viral 

hcp:1111is 3 (7S•/4) and lilcr c1nhosis 21(6S'l'o). rrcl'alcncc of IIDcAg, anti-HBc and 

antl-HCV omong c05CS ore shown in Figun: 12 The pcrcc:nlagc frequencies of 1iral 

markers and out0311tibod1cs ore sho1�n in figure 13 

4.8, P�\lalrncc of ,inil m11rkc� In •omrk-' ro.11lhc for 11utoon1lho1llt:1,. 

Among Cll.)CS antt-1 IBc h�d the h1ghcs1 (rcqucnC) 70 (92 1%) fotto,1ed by I IOsAa 62 

(II 6.,,.) among the 76 c:11,c, \\ho \\CIC pos1111c for AMA ,\ntl•I ICV \\U posill�c in 
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60,� "hilc i\ntl-llDc :ind IIDc1\g ,,ere po�itive in 53.9% ond 21.1% rcspccthcly 

(Tobie 9) Prcvnkncc nn,onll the controls 11ho 11crc A�IA positive ,va.s s1milnr 10 

findings omong coses. onti-1 IUc hod U1c highest frequency of 25 (69.4,�). bul unlil.c 

among coses, :inti-llCV ninked second 1,i1h I IDs,\g having th e  third highest 

frequency ffoblc I 0). IIOei\g 1111$ con1plc1cl) ucgativc among conlrols "'ho were 

i\l\1A posili\'c. 

The posili\'C AN1\, AM,\ and all the scrolog1cal I lllV mmkcrs ,,ere significantly 

higher thnn the ncg:111vc co11ntcrp3ns ,,hen comp:,rcd (Tnblc I I). On the 01hcr hnnd. 

,, hen the posith c ,\NA and Al\1/\ nmong case, 11crc compared with the positive 

controls, there was no sisnlfieont dllTcrcnce obscf\cd (Table 12). I lowcver, 

co1np11rison of ncgnthe pANCA, onti-LK�t-1 nnd nnti-Sl.NLP among coses and 

controls sho11cd significant d11Tcrcncc (fobh: 12), with higher ,,111ucs among cases for 

l\nt1-LKM· I and nn11.SLJVLP. nnd hisher vnlucs among con1rols for 1\MA ond 

pANCA (Tobie 12). 

On comp;initivc a.nal)SIS of the numcnc:il ,;llucs of positivity and ncgathity of the 

au1oan11bod1cs and \'iral mnrkers, posilivil)' of I IOsAg ond onti·l roe wcrc 

s,gnificantly higher 11n1ong cases compared 11ith con1rols. p 0.00 (Tobie 13). 

Th� ,,ould suggest that lllls/\g and on11-IIOc umong coses 11crc 1n greater

conccntrotions in positi,c S11mplcs among coses comp:m:d 11ith positive samples 

among the control 1tf0up. 

Similarly. IIOst\g ond anti-llCV ncgJthity 1\'DS signilica.ntl) different among cases 

comp:ircd i\lth controls. p 0.02 (Tobie I 3) flo\\c,cr, no s1gnilican1 difference wns

r. d Ii I An11· HUc """i1i1c anti-llUc and p0\iti,c antl-llCV 11hcn,oun or ncgn "" -· • , r-· 

compared. p>O OS (Tabll? I 3) 
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.,,._ 
T>JIC or 

h1cr 
dl}C3� 

AcUIC 

IIIIS 

Chronic 

1icn.11his 
L11cr 
c11mos1s 

--
Akohohc 

c1rmosls 

� - . 
PDC 

11cc 

-Tout 
CI.ICS 

-
p,,,� 

Table 9 rn:1111cnc) ol viral anti autohnmu nc marker� among lhcr cases 

No I IDsAg I IOcAi: J\nti-
tested IIUc 

4(3.2) 3(75) I (25) 2(50) 

-- C
10(7.9) 8(80) 4(40) 6((10) 

32(25.4) 21(65.6) 5( I 5.li) 1•1(43 8) 

.... 
1(0.11) 0 0 I( 100) 

C. 
2(1 6) 1(50) 1(50) 1(50) 

'" 
77(61.1) 70(90.9) 16(:?0.8) )(1(46 8)

126 lOJ 27 60 

0.07 055 0.86 I 

Pcrccnt4gc in p:11�n1hcsis. 

Anti-SLA 311d p/\NCA \\Cte ncg3li\C: in all

1\nli· i\nli• A NA 
llllc IICV 

,1(100) 1(25) 1(2 5) 

9(90) 6(60) 4(4 0) 

.)1(116?) ll(J4.•I) 11( 34.4) 

AMA 

2(50) 

-

9(90) 

I 5(46, 9) 

Anti· 
LKM· 

I 

0 
-

0 

0 

-· . 
0 1(100) 0 

0 l(SO} 0 

- -
6 I 9)73(?� .II) 26(33 8) 26( 

118 45 42 

.00 
-

060 065 

1(100)

-

1(50) 0 

•18(62.3) 1(1 )) 

76 I 

. �0.210 099 

-
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Tnblc IO: Prcvolcncc of \lml rnar��,.. in i,;unplc\ slgnilicantly JlOSitivc for At.IA 

Butoantabodic, 

1-\�li\+ 

Vim! nrnrkcrs Coses Control 

N 76 N 36 

11n�As· 62(81.6) 21(SH l) 

1 lllc,\g I 16(21 I) 0 

Anll·llllcl 4 l(Sl 9) 8(22 2)

Anti•I lllt 70(92.1) l5(6'> 4) 

;\nti-1 IC\ , 27(60) S(62.S) 
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The only LKM-1 posith•c cn.sc \\;is ol · .• , so poi11t\c ,or oil the tested viral markers exccp1

anti-llCV. \\hile the onlv LKl\1-1 positive conlrol , II · I ,. • was ncgauvc ,or a ,·1ro mnr .. crs

except nnti-HBc (T:iblc 10). 

4.9. ller:ilitls n ,•lru� ONA nmon,: cn)t'S nnlf controls, 

o�croll, HBV-DNA ,vas detected in the scm or 58 (•16.0%) or 126 pa1icnts wilh liver

discnscs compared wi1h only one among 1hc 82 ( 1.2 %) corurols cx:i..5 I .SJ, p=0.000). 

Thin)-fivc (60.3%) or 1hc 58 cMcs thnl ,, ere I I UV-DNA positive \\Crc concomitnnll) 

Al\,IA positive. The onl) LKl\1-1 posi1ivc casc wu also IIDV-DN/\ positive in 

controst 10 the I IOV-DN1\ ncgnu,c I.Kl\1-1 posnhc found in 1hc control group (fable 

10). /\n1ong the liver cases, IIBV-ONA \\3S fount! to be posili\Ci in 1111 lhc anli-SLI\ 

ond rANCi\ negatives, slmilarl), nmong the control group the only IIBV-DNA 

posi1lve was fount! among the pANCA ond on1i-SLI\ nc:gat1vc:. 

4.10. Frequency of 11nv DNA po5itivlty compur«I with scrologicnl vlr11I 

Among lhc cnscs, IIBS1\g positive s:implcs had lhc highest level of I IBV-DNA

positivity, with 57(98.Jo/o) or the 58 DNA positi,·cs occurring in IIB�Ag poslthcs,

comp:1n:d ,vith I (1.7%) among IIOs1\g ncg;11i1cs. This sho\\cd that. or lhc 103

IIBsi\g posi111cs 57 (SS 3��) had I IBV·D /\, "lulc of the 23 HBsJ\g ne�tivcs, I

. . the incitlcncc- of occult IIIJV infection of 4.3'•·

was HOV-DNA pos1t11·e, sugg�ung 

. 1 1 amona the: c:ontt0ls \\M also IIDsAg posith'C

The only IIOV-ONJ\ posit ,c �Pc 

lfDcAS posiu,c cases ho,,c,cr 11cn: IIDV-DNA

T111:nty-1hrte (SS.2�'.) or the

. · ()S "''•) being recorded among cases \\hO

posnivc with a lo11cr lfBV-DNA posiu,it) 

as 
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ore ncg:nivc for I IOcAg (l'oblc 15) 11, . . c DNi\ poSlliVII) \\tu howc,cr 100 lo\\ 10 be

comp:ircd s1a11s1lcoll) 

IIOV-DNA 

It i\ obvious that lhcrc I\ o �1ron11cr n\'>OCiotlon of I ll)cAg "hh

lligh frequency of 110\1-DNJ\ po ill . � ,c, \\Crc n1\o obscr\cd nrnong nntl•l lllc (SJ.l¾),

anti-llOc (47·5��). 0nd ontl-llCV (SO%) pos11hc� bu1 lo\1cr lhon 1h011h01 In IIIJ�Ag

positives TI1c corrc�ponding frc<1 11cncic1 ar llllV·l>NA In onll-llDc (J9A',�). anll·

IIUc (25%) and iinti- 1 ICV (-IS 91, ncg�1i,c, 11crc relnthely IO\\Cr with slgnlOcant

s1111isticnl difference ntllllned on1) h1r ontl•IICV (I ohlc 14), I hero wu also no 

s1:itlsucoll} sii;nlficmu diffcn:ncc in the 1111 V ,DNA J!O,i1il 11y omons coses po,ulvc 

for 1-\ntl•l lllc nnd nntl•I IUc (p O 12 and 0.22 ,cspcc111clyJ, r1 able 15) 

4 11 I lcp:atlli, LI, lnil load amoni: lh er  CD$<'3

The mc:in , irol lood using the \·plasmid for 1hc surface on1lgcn \111.S highesl amon11

the � ,�,th acute 11ml hcp:ititl\, ,, ith 1J mc;in Gfealcr wn 3.S million (Ocametric

mW! of 75 I 86) and n111.\lmum or I.I million copic:s/uL 1lus \\U follo\\cd by

p,ittcnlS "ilh h1 er cirrhosis with a mCllll , ir.il lo:id o,cr 1.J million (Oeomcllic: mean

or 63 .6) but O mo"mum , ,ml lood grc:11cr than 1h01 or p;iucnis with 11Cut.c 11ral

bqDuti.s (22.2 million cop1cs/ul) llep:11occllular urc1nonu h3d • mean of 214, 978

(Geometric: man -13.IS), \\hilt: CII tud IS, 1 19 (Gcomctr,c mean 7 17), (Table 16),

The lc\cls \\ere undetectable 1n roe 11nd akohohc c111hosi.s T.ablc 17 sbID>s the

number or ca.5es and conirols 11131 113,c: <k(a:ublt: \iral ONA on pol )mcruc cha,nUNIV
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.i.12: Frequency of I IDV-DNA in cllnicnl tllngnosls groups 

Hcpo1i1is 8 virus DNJ\ detection ,aricd in 1he �orious clnsscs oflhcr dise.ise. llllV-

DNA de1cc1ion ,vns highcM o,nong cnscs wi1h aculc viral hcpa1i1is (75%) with none 

found among cases wilh alcoholic li,cr disease and primal) biliol) cirrhosis. 

llcpnlocellulnr carcinom:i :ind liver cirrhosis showed o scrum IIOV-DNA prc,·alcnce 

of S0.6% and 40.6% rcspcclh cly (Sec Table 17) Only 3 of the IO pa1icn1S wilh 

chronic hcpalitls hnd dc1cc1nblc 1111\1-0NA.

-tlJ. rhyloj!cnctlc analyses of IIU\I

Out of1hc S6 son111h:s sequenced (SS cases, I con1rol 1hcrc were SJ (94.6,�) gcnolypc 

E and 2 (3.6%) genotype 1\. The only con1rol \\M gcnol}pc: E . 

.i.1-1. UCV-fu'IA 

IICV-RNJ\ was ncgoihc in off subjects who \\era posl1hc for onli-llCV and in those 

,, ho were ncgnti,•c for onti-1 IC\I

17 
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Tobie 14· Prt\3h:ncc or I IBV-DNA po�1ti\'it) compared with autoimmune markers 

among subjects 

Cast's Con1ro1, 

/\utoonllbodi� ON/\+ ON/\• To11I D�/\+ 
•-- -

ONA· Tot.ti 

f\M,\+ JS �, 76 I JS 36 

A�L\· 23 27 50 0 
. 

46 �6 

TOIII 58 68 126 1 SI 81 

r 0 .00 1.294 

-0 I I.K.\I+ I I I 

l){.\I• 57 l?S I 80 81 

• 
12 126 I II 

foul 58 

F'uchct's c,UCI 0.460 I 000 

IOI 

p/\NCA+ 0 0 0 0 0 0 

p/\NCA· ss 68 126 I 81 

To11I ss 68 126 I 81 82 

0 0 0 
Anll-S1.A + 0 0 

126 I II 
And-SI.A• ss 68 

row ss 68 126 I SI 12 

·P<0.05 is considered signiflc:int
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Table I 5: frequency or 1113 V-D, A pos1tiv11y cornp3rcd \\ ith viral markers 

Ct15CS Controls 
ON,\-t- DNA- Total DNA+ DNA- Total 

IIDs;\11+ S7(98.3) 46(67.6 103 1(100) 48(59.3) 49 
HOsA"· 1(1. 7) 22(32.4 23 0 3)(40.7) 33 
Odds rotio 27.26 . 

. . 
. • 

Totnl 58 GS 126 I 81 82 
p 0.00 1.00 
HDe1\g+ 23(39.7) 4(5.9) 27 0 tl8(59.3) 49 

IIDeA11· 35(60.3) 64 94 I\ 99 11100) 33(•10.7) 33 
Odds ratio 10.51 
Totnl 58 68 126 I 81 82 
p 0.00 1.00 
Anti-llOc I 32(55.2) 28 •11.2 60 1(100) 19123.5 20 

62176.5 Anti-HBc:- 26(44.8) 40 58.8 66 0 62 
Odds ratio 1.76 
Totnl S8 J.§.8 -=r.126 I 81 82 
p 0.12 1.0 

- 56(98 2) 62191.2\ 118 1(100) S9ln8l 60 Anti-1 IOc+ 
Anli•IIOc· 2(18) 6(8.8) 8 0 22(27.2) 22 
Odds ro110 2.71 
Total SB I 68 7 126 I 81 82 
p 0.22 fisher's 1.00 
Anti-llCV+ 2(1.8) 2(2.9\ 4 . . . 

lfl 00) 81 I 00) 82 1\nti-l lCV- 56(98J}_ _ _,§6197.ll 122 
Odds ra1io 1.20 
Touil 58 68 126 I 81 82 

. 1.00 0.03 

·P<0.05 is considered si.,1istic11II) signiOcont.
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I 

Tobie 16: Prc-S-plosmid viml lood in diagnosis groupings (cop,cs/uL). 

Diognosis No �1cnn (Geometric) �·lin 

Alcoholic I 1,00 0,00 0.00 
cirrhosis 
HCC 74 43.15 0.00 6, 170,000.00 
Cirrhosis 30 63.60 0.00 22200,000.00 

roe 2 I 0 0 0.00 0.00 
CH 10 7.17 0.00 151,097.30 

All 4 1S 1.86 0.00 14,000,000.00 

Totnl 121 

Only I control \\llS positive lbr s-plnsmid, iml lond (0.02Scopics/uL). 

Key: I ICCw I kpotocc:llulnr cnrcinomn: PBC• l'nmnry bilinry cirrhosis; Cl I Chronic 

hcp:ititis, A I I• Acute hcpntills. 
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Tobie 17: Prcqucnc} of 110 V-DNA detection in cllnicnl diagnosis group 

Clinicol HBV DNA+ IIOV DNA- Totnl 

dlognosis (%) (%) 

Alcoholic 0 1(100) 

cirrhosis 

HCC 39 (50.6) 38(-19.4) 77 

Liver cirrhosis 13(40.6) 19(59.4) 32 

roe 0 2( I 00) 2 

Chronic 3(30) 7(70) 10 

hcpAtitis 

,\cute hepatitis )(75) 1(25) 4 

Tot31 58 68 126 
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CIIAM'ER 5 

s.o. DISCUSSION

fhe scourge or liver diseases hnvc cont 'b d . n utc immensely 10 morbidit} ond n1ortolhy

in clinical 1ned1cine
. Auto· immune ond virol-rcla1cd liver diseases hn\·c been \\CII

known to be n1ojor drain on the I I h b d 1ca I u gets worldwide cspcc1olly in developed

countries ,vherc vital health statistics ore o\oil:iblc In 1\rr,ca and indeed in Nigcno, 

despite the evidences ror the presence of clinicnlly opp=ioblc ou101mmunc disorders, 

1hcrc hns been no rcn1nrknbh:: crfort directed 01 unmvcling the presence and magnitude 

of au1oin1mu11c liver disciucs. 

This study focused on ou1onn11bodics 11,sociuted witJ1 autoimmune liver d1SC!ISCS 

among Nigerian patients with li�er disc;iscs, c,nmincd the prcvolcnoc of autoimmune 

antibodies related to I" er diseases, nnd then related these \\ nh hcpotills a and C viral 

mmcrs, \,hich ore well eslllbhshed c:iuscs of li\cr diseases globoll} and in Nigeria. 

The spectrum of  liver d1�eoscs found during the stud} period suggested lh:11, in the 

hospuol scning most of the li,cr diseases seen were MCC (61.1%) ond liver cirrhosis

(25.4%), ,vith autoimmune liver disc,i.scs being uncommon eons1ilu1ing only about

l.6Y,. This confirms the oge long suspicion ll1at au1oimmunc liver diseases ore rare

among Nigerians. comp:in:d ,\ill, Couc.is1llll populations (Grccn"ood 1968) There

\\ere no rc:idily avo,loblc dnto among olhcr African coun111cs to comP3re our findings

ilh L-- 11 bl'•h�tl doll! on autoimmune liver diseases This study
w =USC ,ere 11rc no pu 1, • 

h. h - 1 fiour month ,,..riod sho\\Cd that males \\Crc more
� 1c wns earned out o,cr o l\\Cn >· r-

d. ascs 1hon females in 1,.cc:ping \\ ith findings in afflicted s1gn1ficantly with 11,er 1\C 

, 1 2000. Dell ti al 2008, Clark ti al 2003, fi1c.hcr er
preY1ous studies (J\rm\trong ct a . 

Prc\alcncc or 11,cr t11scMCS is thought 10 be
a/ 2009), Thb gender d1rTcrcncc in
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multifactorial as the male gender ,s ,norc a"' d . h . . 11cctc \\II hcp1111tls viruses ond ore more
li!..cly to indulge 10 alcohol consump1ton cvnn th J , • oug 1, \\Omen du: moro of olc:ohol-
rclatcd liver disease (Ashley e1 al. 1977· o-•cr 1 1 1996) Thi , ''"' e " . . s 1s because ,vomcn 
a,c less resistant to the dninnging clTcct of alcohol on the II\ er (Bamona �, al. 200 I).

The ,najor clinical cxn1ninn!io11 lindings \\Crc those 11cll known 1o be nssocintcd whh 

chronic liver disease. that is, liver disc:isc that has lasted for more than six months, 

and they include hcpntomcgal}. osc1tcs nnd jaundice in order of frequency (ruble 4). 

Alcohol did not pla) n 1nojor role in the cnus:nion of liver disc= omong our cohort of 

patients, in spite of 01cr lmlf of the p11tlcnt1 hn11ng imbibed sli:nilicont olcohol. 

According to the guideline� on alcoholic 1i1•cr disease, b) tJ1e American College of 

Go.strocntcrolo&> (/\CG) nnd other studies, alcohol consumption is sign11icont if 

a,nounts consumed is up to 80g of alcohol per dn) for ten > c::irs in men (Llndros, 

199S), and 60g or n1orc per day for \\Omen (Lclbaah et al, 197S: �lcCullough & 

O'Connor, 1998). Significant alcohol consump11on means the amount of alcohol 

consumed per dn) th3t \\Ould definitely lead to liver da111ogc over a specified period 

of ten )C::irs. 11 hich might be alcoholic steotosis or stcntohcp.ititis. alcoholic hcp:11itis 

and alcoholic cirrhosis n1e omoun1 is lower in 11omcn because of the lo11c:r levels of 

go.stric: epithelial alcohol dch)drogenc.i.sc: among ,�omen. ,,hich makes them dc1clop

I r lcollol consump11on (Ooroona et al 2001). Alcohol I\ er d1SC35C ot o lower rate o a 

. f 5 round in  the gastric epithelium and ln1olvcd indchydrogcnasc 1s a group o en1.ynic 

,, .,. bsOmtion In line ,, ilh common IJlowlcdgc:.
the breakdown of  alcohol bc,orc , ... 0 .,, 

mon: men consumed sign11ic:11n1 nlcohol comp:ircd to 11omcn

the 111 er-related outo.intibodics 1s unique and
The use of fl ISi\ technique 10 mc�.surc

c indirect ,mmunonuorc1Ccnc:c technique II ith
/IO\cl In 1h01 hitherto. the cumbcf10m 
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use of rot kidneys ,vns cmplo} cd in moSI Sludies (Kerl.or el al; 2002: Vcrgoni &

�licli-Vcrgon1. 200-I). 111c llO\el use oflLIS \ t · h I 1 , w 11c 1a.s been round to be scnsiti\c.

specific, objcc1i,c ond rop1d \\ould foc,liuuc sinnd d' d or 11,c oppro3ch Lo mCl!Surcmenl

of 11u1o:in1ibodics ond olTord comparability of studies globally. 

In this study, 11n1imi1ochondriol :imibodics (ANIA) were lhc only ouloonlibodic.s found 

10 be s1111is1ically significantly higher among 1hc pa1icn1s wi1h li\'cr disease (60.3%) 

compared ,vi1h 1hc opporcntly 11om1ol control group (•13.9¼) TI10 cnig,na of 1h1s 

lindin11 is in the foci 1h01 even those 1,ho \\Cl'C opparcnlly heollh} also hod o rcln1ivcly 

high pcrccn1ngc of A:. IA !hough Its presence i\ suppo!icd 10 be diagnostic of primary 

biliary cirrhosis (1 lu  cl ol 20 I 0). Similarl}, lhe lnck of signllicont dilTcrcncc in lhc 

lc1•cls of ANA and LKl'.1-1 In h1cr case� compared 10 controls 11ould sugge51 that

lhcrc is a ,ncchonism rc.spons1blc for crrnuc production of li,cr-rclatcd au100111ibodie5 

1n the igerion populo1ion, regardless of hcollh s1a1us of the liler. This is contrary 10 

what obtains among the Coucnsions in \\horn the presence: of ANA com:latc:s "ell 

1,1th sys1cn1ic or  organ �pcc1fic autoimmune dlse;i_�e. being the: most common 

au10:1ntibod1cs 1n outoimmune hcpatills (Hahn, 1998). In the same populallon, ANA 

has been found 10 be predictive or 0tnoimmune disc� (fan. rt al 1988, Tan, I 989), 

"hilc LKM-1 ls O uSt!ful laboro1ory 1001 in the diagnosis of lypc:-2 11u101mmunc 

h h. h · oner nmon" chifdn:n ond }Oung oduhs (l\llieli-Vcrgani nnd
CJ)31111S, \� IC IS comm c-

Vergoni. 2009). 

. 1 led that ,he rnt1l} of autoimmune disorders among
In I.he s1:1.11cs, Greenwood pos1u a 

of se1crnl cnuronmcntal pamsihc 11n11acns N1acnans m:i) be due to 1he prucnce 

d at the UCI I. Ibadan sho11ed 1h41 dl11C45CS stimulating the ,mmune S)Stcm I Ii\ siu Y 

th uaht 10 be 111,olvcd arc: uncommon ln in \\-h1ch auto1mrnune proc:e��s "en: 0 
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\Vcs1em , 1gcna (Grccn\,ood 1968) and' ' �uggcSlt'd tluu the rnfrcqucnt occurrence of
au1oin1munc disc:isc in parts of lropic.il A frico 15 related 10 the immunological

d1s1urbance produced by multiple pomsii·,c · r. 1n,ccttons. I le also described n IO\V

incidence of au1onn1ibodies in rheumatoid nnh .1. d h. 1 . . r rr 1s an rg I rncrdcncc o rhcuma101d

factor among apparently hcnhh> Nigerians (Grccn\\OOJ ct al 1970) Evidence abound

that some of the in1n1unolog1col chnng� noted rn oppnrcntly healthy A rricon> ore:

related 10 infoction with molarra (r-.lcGrcgor ct nl, 1956, Grccn\\ood et al; 1970).

Similar evidence of mnlarin infection nlrcclrng immunologknl response mis also been

docurncntcd 1n n1icc infcc1cd \\ hh mnlaria (Orccn\\ood nnd Voller; 1970). In 1995, 

Skolsk) ct al, in o stud)' of chrome lhcr dlscasc5 in rural sou1h-,,cs1 C:imcroun found 

that scrum nu10.1n1ibodie� \\Cnl frcqucnll) found and were not corrcla1cd w11h the 

prescnc:c of ou1oimmune lhcr disclbe
. 
The complc1c absence of an11-SL1VLP in both 

the test and the control subjects runhcr ,al1datcs the rarity of type-I autoimmune 

hepatitis among our pnticnlS with lh·cr discnscs. as these ou1oantibodics had been

found 10 be I 00% specific for 1\IH (Bakkcr-Jongcs cl ol 2006) Similarly, pANCA

\\trc also completely neg111he in bolh C05CS and conuols in 1his s1udy. further

subsun1ia11ng the rant)' of autoimmune liver discascs in our cohon of p;nicnt.s with

h\cr diseases. These findings arc 1n con1radic1ion to studies in CnucasiilJl populations

(lauh ct of 1991; Bogdonos ct ol 2009; \Vashington 2007, Bokl.cr-Jonges ct ol. 2006)

o.nd in India (Choudhun ti 11/. 2005), o developing counll), \\here the) h11\c been

. · r · munc li\cr dl-.cosc. and sometimes used
found to be useful 1n 1hc d111gnos1s o :1u101m 

/ 199-1) n,crc was no pubhlhcd study on
for proanosucDtion (l'ol.om> cl 0 

our \tud) ,1 ilh In Nigcri11, making 1hls siud> •
au101mmunc i.�er d1� 10 comp:>rc

Nigeria i1nd 111 mo�, counine\ of Africa If the pos1ulo11on of
pionccrina crron in  
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Greenwood about four decode� n 1 go, 1 131 mal3ria \\3S responsible for the crr.uic 

production of outoantibodics omon ou . . 
S r population, 11 would suggest 1h01 the bnnle 

against rnnloria is for from over in sp·1 f I 1 c O 110 huge 1n,'c:stmcn1 being ,node into 

research and pham1aco1hcropcutics. 11 is howc,·cr tempting 10 postulate that 

� If nnd when the scourge of autoimmune diseases ,viii enicrgc in our popul•t'ion, 

malaria is s1en1n1cd. 

Unlike the serological nutoantibod1es, ,crolo111eol ond molecular \Ira! markers ,,ere

by for commoner and \lllnificontly l11ghcr nmon11 pntictlls with liver d1SCMCS

compared 10 controls. 11,c findins or 110\1\11 In 81% or the hvcr co.scs compnrcs

fn,ourabl> w1Lh prc\'lous studies in Nigcnn nnd the rest of sub-snhorn Africa.

Ndububa c/ 11/ 2005 01 llc:•lfc (Nigeria) found IJD)Ag positivity in 77.4% of

S)mptomntic patients \\1th liver disease; mme study found 100% IIOsAg In

asymptomatic poucnts ,vilh liver disease. Similarly, Ojo et t1I. (1995) in o study 01 llc­

lfc, found IIOSJ\g 10 be present in 62'� of their patients \\ith chronic liver dlse3.SC. In

Lllgos igcrio, Lcsi el al (200-l), found 58% of p:iticnts with chronic liver disease 10

be IIOsAg posiu,c, while in lb:idan Nigen.i, Olubuyidc cl al. (1997) found it in S9o/o

of p:11icnlS with hep;11ocellulor c11rcinomo, the commoncsl chronic liver disease in

Nigeria. Si1nilorly. Olo et al (2002) found the prevalence of HBsAg 10 be 8-IA,�

among p;iticnLS \\llh acute viral hcp�tius. The prc\alcncc of UBsAg among the

control group is  r:uJ,cr high, thi� 15 fif..cly due 10 the fact 1h01 nio�I of the control group

· d Ii I I I 51�rr Jil.c w.ird maids. nurses. doctors ond relations of 

"ere rccru1tc rom 1osp1 o �" 

· h •rds or clinics of the hosp11:il Olubuyidc �, al. (1995),

pollenlS on adm1ss1on on t e "" 

,. _ _  , . d h
. h risl.. off 10,Ag among doctors 1111d dentists in the

llilU previously documcnte D Ii 

I (2002) round o h1sh rid, of c,po5urc 10  hcp:1111I, 0

hospital, while 01c11bn)O ct o 
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among doctors. 1 lo,,cvcr, similar!) high I Ill /\ $ g camoge omong nom1ol population in

both rural and urban centers hnve bee d · n ocumentcd 1n 1993 by Olubuyidc et al. A

prc\'olc:ncc rote of 47o/o • 49% wos doc d umcn1c among opparcntly normal individuals

in !his study. All these prC\'Olcnccs are much 11,
·
nher ti. · I d · d . ., 1�n 111 O\\ nn mtcrmc ,ate 

endemic continenlS of the world like the US,\ and 11 •t d"t · 1 , e  ,. c , crrane:in rcspccuvc y.

The prevalence or 110s1\g in the USA is about O 5% or ihc nom1al populauon.

�lcQuillon et al. 1999). \\hile the prcvokncc b 4·8'• in the t,.,tcditcrrancan

(Nothdurn et al. 2007). 

I kp:itius O core nntibod) ,vas the most pre, nlcnt I IOV rnnrker amons liver C4SCS ond 

controls. This is due to the high rote of exposure of indh•lduols to the virus in on 

endemic area like Nigc:rio. Similar results 1,erc found in other hypcrcndcmic: areas of 

lhe world like South Afrko (Kc11, 1996), OambiB (Edmunds ti al 1996), the rest of 

sub-snhornn A frico, South-l!ost Asia ond South AmeriCll. ·n,c: higher prevalence of

other IIBV morkcrs such ns  I IOc:Ag ond on1i-llOc, in addition to onti-llCV among

h�er cases con1parcd 10 controls shows !heir strong ossoclntion "ith ti, er disease 3nd

01c therefore Iii.cry pathogenic. tn p:1r1iculnr I tOcAg, 3 marker of viral replication. hu

been shown to be O surrogate marker for Mcpntiti$ 0 IC 11ntigcn (I-IBICAg), o

tr.1nsac1i,·niing protein implicated in the p.1thogencsis of liver cancer, HBeAg being

also identified as a risk foc:tor for the dc:vclopmcnt of hcp:itoc:cllulnr c:nrcinoma (Yong

ti al 2002). 

d d stribuuon  of A�IA sho111:d thnt more males 11crc
Although, ,n this study. gen er ' 

coses ond the control group, the: propon,on of
pos111vc comp:ircd to females among

�, , among ca�cs 1111s higher than that or the
fcm�lcs ,�ho ,,ere pos1111c for A, 1 
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con1rols This \\Ould su11gc�1 1ha1 fi more cmalcs l\ilh h1cr disease arc lil.cly to be 

posi1ivc for AMA compared t o  opporenll) normal individuals

Oi�cn the finding tha1 :iuto1mmune liver disc:is , , · · 
c 11as uncommon 1 n  this study, 11 1s nol 

surprising that nnti-LKM-1 1111s detected '1n O ly d n one co.sc on one control in our 

p:itienlS, since lhcsc autonntibodics ore: usuoll) o.ssoclotcd with t)J>C II autoimmune 

hcpalitis, 1vhich is 1noinly o disease or children rn the p;,cdlo1rlc ogc group. 

In contmsl to non-pathologic nutoan1ibodlcs, which ore usually found 111 tho older age 

groups, 1\J\IA in our study was found more 1n the younger age groups. 111c

signilicnncc of this 1s nol )Cl clc11r. llo11c1·er, onti,nuclr.ir antibodies on the other

hand did not dcn1011�tt11tc ony particular pauem of age difference.

rhc higher prcvnlence or 110s/\g in the older age groups of 30-59 years among cases

compared to lcsi than 30 yeius among controls would be in keeping with the

established fact thnt HBV 11'l!S tr:insmiucd horizontally within the family e:irly in life

(Sz,nuncss er al. I 975; Bernier el lll I 982) and becoming p:ithogcnic ond leading to

li1cr diseases o dc:CDdc or  n1ore lo1cr (de Franchise t!t al, 1993: Villcncu\c �, al,

1994) Persons aged above sc,·cnty )c:.lr5 also hlld lower prevalence of the virus. This

might suggest that the disc:isc states caused b) I ffiV are associated with mortJJlity

lending t o  premature deaths QJ1d reducing sur1•il al to old age.

Although HBeAg wns gc:ncrnlly low in both cDSCS and controls, it wllS highest in the

>-rs n. ·15 mi"ht be due 10 the: loss of the ontigcn 1n 1hc:
oge group bclo1, for1) �� 111 o 

I h .__ ob•-r1cd thn1 persons of /\(rican dc:scenl tend to

C\'Oluuon of the lnfcc11on t llS =�n ,,.. 

I de,c:lopmcnt of hcp:11111� B pre-core and core

hm1·c lo"" IIOe/\g lc1cls due to 11c

d h ab, hi) 10 sccrclc the envelope antigen (Cannan

mutant,, a condition a._w<:1Jlt '' 11 in 

h CC)pon\C 10 rn1crfcron therapy

ti al 1989). and also oi.wc:1atcd 1' 11 poor
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I 

Cases that \\ere positive for onti-1 ICV wen: ro d be un lo o decode or I\\ o older ( <50
}cors) suggesting o lotc pn1hogcnc11c effect or I ICV d compare 10 IIOV nus 
obscn·atiofl has been pre\ iously documented b) 01.udo et al (1981.j) ond Shirntori ttt al
( 1995), \,ho found 1h01 patients \\ uh 110\1-rclnted li\cr disc:isc \vcrc usuillly about ten
years younger than those with IICV-rclotcd hvcr disease Scrum onll·IIDc however,

oppe:ircd not 10 hnvc ony OQC preponderance. ll1is is not surprising as it \VU the most

prevalent marker or I IBV infccllon in 1h1s study, being the immunological lingcrprinl

ofpre\•ious con1oc1 \\llh 1 113V infection. 

The nun1bcr of patients diagnosed with primal) biliary c1nhosis (POC) (2 (1.6%)}

and alcoholic liver disco\c { I (0.8%)) \\ere too fc\\ to draw ony reosonable 

conclusion from. II could be snld 1h01 PllC, a ronn or autoimmune lher di= and 

alc:ohohc liver disc:llSe ore rare in the South·\\ c�tem p;in or Nigeria, in spite or a 

rclo1i\cly high signilicont alcohol consump11on os round in tl1is study (50.3%). 

Stuclici, in the �liddlc bell ond Northern Nigeria 11:1\ e ho"evcr shown higher 

prc1 olenc:e of nlcoholic lh·c:r d1sc:uc (Okeke ti 11/ 2002). The lo\, incidence of

alcoholic Ii\ er disease in spite or signilic.int alcohol consumption confirms the

assertion that HBV is the main caus.'ltivc agent of tiler d= in our environment,

,�nh nlcohol having on attclcrnting c:ffccl (Ndububa cl al 2005). In the SlllTle ,cin,

· r Hll'" nd onlr 110c: pos111vit) 11crc s1gnilican1ly in higherconccn1rnt1ons o ,,,g a 

· ,., �nmp�rc:d with controls. This. further goes to strengthen
conccnlrDIIOns among co.._, -

the the obsc:rvntion thol increase ,n ,1ral load or IIOV is strongly n.ssociatcd \\ilh

I 2006 Vinna cl al 2009)
sc1c:nty ofli1cr du:osc (Chen ti a, , 

I t d omonu �s and controls that \\ere At.t,\
\\1hcn viral motkcrs ,,ere c1a u:i c • 

II I ah IO both aroups nus \\OUld further
IIO!lli1c, 111 the I IOV marl.er, ,,ere equa > 11 
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strengthen the suspicion that th c measured auto:intibodics do nol rcall) h.ive n.ny
p:ithogenlc role, since viral nuukcri. have bee 1 n s1rong} associated \\ith liver diseases

among cases. 

/\p3n from I IBs/\g. anti-llCV a.nd A�t/\, another marl.er of 1ll3V found to be

signifiCllnlly lughcr an1ong coses compared 10 controls O d I I 
· 

d · h n s rong )' DSSQClale \\'II 

li�er discnsc is the HBV-DNA 1111s molecular marl.er of I IUV Is one oflhe markers 

of replication or I IBV besides I IOeAg ond hos been found 10 be sirongly nssocia1cd 

wilh liver diseases such as 11cu1c and chronic hcpalitidcs. lher cirrhosis nnd 

hep:lloccllulnr con:ino1110 (Chen c:t al, 2006, Vlorn, cl ul 2009) ond higher IIOV-DNA 

has been ossocin1c:d \Vith more sc\cn: lhcr disct1�c as 11.is found in 1his slUd). 

The occurrence or I IUV-DNA in the �rum rn one cnsc or IIUsAg ncgolivc omong 

cases would suggcsl o IO\\ 111c1dcncc of occult HOV among our p.iticnts with liver 

diseases in this study Occult IIBV. a phenomenon in which IIOV-DNA is prcscnl in

the serun1 111 the absence of scrum I IBs1\g. is II re<:ogni1cd occurrence Tn the complex 

b1olo&> or HBV, and has been found 10 be os high ns J.s,� to 30% (Chemin cl al 

2001; l\llnuk et al 200-1) or c\cn higher (l'ollicino "' al 200-1; Kew r, al 2008) in 

some siudics both 111 Nig�rio and other pnr1s of the \\Orld The condition h:is however 

been ossociou:d wilh lhcr dise35CS (Pollicino N al 200-I). lligh frequency of HBV-

DN I th r, d · I IOSJ\g \\ll5 also found in aues posilivc for nn1i-H8c , A, s1m1 Ill' to 01 oun 111 

and olso in the only one ,ubjc:,;t omons conuol\ 1h01 hod dc1e<:111blc HB\1-0NA. The

fi · (4 3"') r dciccwblc IIOV-DN/\ among control� "ould
nd,ng of only one case ·• o 

sugacst that IIOV-DN/\ lc,cl� 11crc gcnc111II> lo\\ omong subJCC:U ,�uh IIDW\g

.� ·ng the itrong 115socin1lon ofllDV-DNA "'th
without li,cr d1)C:UC further \ltcngu,cni 

h,cr disease. ll would olw th I -•-,clo"mcnt of h\cr d1scoscJ 1n IIUV
SUJU!C.Sl O "" ,. 
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infection as dirccll) proponionol 10 scrum I IOV-DN A lncrcforc, serial me;i.surcment
of HOV-ONA in the scrun, of no 1 • ., mio mui\ ,duals with IIUsAg \\OU Id be o useful tool
in monitoring development or liver di5C:15C a d tl 1 • , • n 1us cor y treatment l\lonnonng of
scrum HBV-ONA should be the tn d d · · s n nr pmc111:c an 1hc sun cillnncc of subjects 1\ ith
IIOsAg in addition lo liver ullrosonography and scrum olphofctoprotem (Mok cl nl

2005; Fercnci et al 20 I 0). A pre\ ious study m Ibadan, however showed o pre\ olcncc

of 72% for occult hepatitis U nmong the pntlenl5 \�1th viral hcpalllis, though the

sample size \VllS small relative to 1h01 of this study (Ola et lll, 2009),

Our study showed 1h01 subJCCIS wiih I IIJV-DNA ore about thirty times ns likely to 

dc\'clop li\'cr disease {Odds rouo 27 I, Tobie 11) compurcd to those wid1ou1 IIDV· 

ONA, \\ hilc those positi\'C for I ll3cAg arc about ten times as much comp.ired lo those 

\\ho nrc ncgoth•c for IIBc/\g. Such strong 3SSOCinlion \111S not ho1�cvcr found wilh 

anti-1 ICV and other nu:nsurcd \'irol mnrl.crs 1n this study. Some studies hn\·e found 

odds ratio IO\\cr than our finding; Chon ct al (2009) in llonk-Kong found an odds 

rauo of 11.-1%, \\hilc o rcloll\C nsk of  60.2% 1\115 documented for th� who were 

HBei\g positive in addition 10 IIBsAs. In the Gambill. l\lcndy cl al (2010) found a 

seventeen lo thirt) nine fold incrcnsc in 1he risk of cirrhosis and hc:p3tocellular 

cnrcinoma for pnticnts 11110 \ierc: posit1\e for scrum IIBV DNA Our findings, 

lh , bl to check for IIOV-DNA, IIBsAg ond HBeAII amongl'rc,orc. makes u rcasonu c: 

p11ticn1S with liver disease ,n our environment 

. 
r I IDV-DNi\ ,._�ucnl5 "'lh liver cirrhosis. o prc-malign,uu

On qu;in11u11ivo onal}SCS o • · r 

. OV , 1 toad 1111e follo"cJ b) 11cu1c: v1nll hcp;iuus.,
h\cr d1\C.1.SC, had the highest 11 \ ,rn 

_ d h ic hcpJtill� in th:n order This �u11&CSl5 th.11
then hc�toccllular c:orc1nom:1 an c ron 

ft" as in cirrhoius. before the de, clopmcnt of
IIDV viral rcphcut,on tends to be h,., .• 
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HCC TI1c:rc:forc, o rising ucnd in the tilrcs of I IBV ON • . . . 
A in patients ,,.,u, Cl I 1s 11

pointer to  de\clopmcnt of  advanced c:omplicinions of li,c:r disease. 

In conlf115t to the linding or I IOV-DNA in a signifi�nt number of subJccts with HOV

infection, all the subjcc:t.s \\ho ,,ere positive for nnti-llC\I ,,ere ncgotivc for IICV­

RNA on pol) merase chain reaction. This could be cxploincd m pan by false 

negativity, recovery from IICV infcc1ion or the supprcss1vcr effect of IIOV on JICV 

which hos been observed 1n sornc �tudics. 111is mo) ho,, ·c,cr be o phenomenon 

peculiar to Nigerian patients ,,•ilh I IOV !nfcc11on or due 10 the rccogniLed high role of 

false positivity to onti-1 ICV �cree11111i: In population� ,,11h low prevalence of I ICV 

infection, therefore. requiring RIil/\ and RNA rCR for confirmation (Oorson et o/.

1992; Sokugo ,va et nl. 1995). l·unhcr s1Ud1cs ore required in our cnvironmcnl to 

unm,cl the phenon1cnon I t  hos also, however. been sho,,11 that IIOV infection hos a 

suppress mg effect on I ICV replicnt1on. 

Phylogenetic analysis of I IOV in our snidy sho1,cd results m keeping wilh previous

finding by Odcinuyh,a et al (2001) \\ho found hundred percent of 1hc !\,ency p:ilicnts

1,ith IIBV 10 be genotype: E. showing the predominance of the E gcno1ypc. The

gcnoiypc E of 1113V 15 known to  be endemic ,n \Vest Africa and hllS not been found in

Id The gcnol""" E is known to show resistance to
:iny other region o f  the ,, or , , , . .  • 

Otll"r IIBV ncnot,pcs. The signlfic:nncc of this
interferon therapy in conirast to • " • 

IJ C o F and O. 11hich ore common in the
rcs1slllnce i s  that unlike gcnol) pc:s i\, • • • 

d.1 nnnd 10 mccrfcron therapy, other modalities
\VCJtcm \Vorld and As1t1 1h01 ren I Y res,.--

1 r 11 \\ould therefore be neccss.1ry for

of thcnipy need 10 be developed for gcno >f1C

. d II dc ,clopmcnt 1h01 will be cfTcctl\c m

the ph.irmaccuucal ,ndusuics 10 engage 111 "' 

I.he ircatmcnt of IIDV gcnol) pc: r in \\'est Africa
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CIIAl'TER SIX

6.0 CONCLUSIONS AND IU.COt.·1�11! 'DATIONS

Autotrnrnunc liver dt�35Cs nrc uncommon in l'--d N' . .,., an, tgerrn ond, the pn:�olcncc of 

outoantibodies to liver antigens is cqunll , I · I · · · · > 1111 t rn 1nd1\'1duals with or without liver 

disease. Antimitochondrinl ontibodics (A�IA) were sion fie ti I · I ., 1 1 on y 11g ,er among coses 

with liver discnsc compon:d to controls. J\ntin11tochondriol antibodies ore the

hallmark of prin1ary biliary cirrhosis o condition ns.sociatcd with intense fibrosis of the 

bile ducts. Since mo,1 of the: patients in this �1udy hnd hcpaloccllulor earcinorno ond 

li,cr cirrhosis ,,hich an: nho us�intcd with libm,is, there mo) bc o linl.. bc1,,ccn 

scrum 1\�IA nnd fibrosis in the h,cr 

h could be rc.uonabl) concluded th3t au1o:in1ibodies 10 liver nnligcns might be 

unn:lioblc in prc:dicung autoimmune: liver disease in the studied popufotion. Antibody 

10 hepatitis O core untigc:n (An1,-I IUc) wllS the most prcdominnnl hcpa1i1is O virus 

(1 IOV) marl.er tn the scrum of both subjects" nh 11,cr disease and apparently normal 

controls occurring in 93.7% and 73.2% rc:spccthcly. Conccn1ra1ions of IIOsi\g ond 

anti-HBe posi1iv11y were signiliC11nll) in higher c:onccn1ra1ions among cases c:omp:ircd 

with controls. 

IIDV-DN,\, I IDsJ\g :ind anti-lJC\f ,1cre all s,gniticuntly higher among subjects" ith

lilcr dt.sc.isc.s comp:ircd 10 the control llloup and 1hcrcforc strongly os.soc,oted with

· ·n all the subjccLS that "ere positil'c for on11-
li1·cr disease. IICV-RNA \13S nc:ga11vc 1 

IICV. revealing o VCI)

population 

nl. f r. lsc posith it) 10 anti-llCV screening in our
hlo'• nllC O 13 
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Also obvious rro,n this study is that the ris� of r , d' . • I\ er 1scascs 1s increased about thirty
times fold in subJccts \Y1th scrum llll\1-DN;\ d · 1 . . . . , on 115 C\tl nscs wllh seventy ofhvcr
dii>C:ISC, 

HllV-DNA prevalence \VOS • ·1 • sun, ar 1n pnhcnts \,ho \\Cre nega1ivc or  posill�c for
,\tv1A, suggcsting that A�IA n1ight not hn1c any pathogcnctic role 10 play in

dc\Clopn1en1 of the lhcr discoscs studied Further siudics arc required 1o dctcmilnc

the rclc\':Jncc or AfVIA among pJticnts with liver diseases other than autoimmune liver

disc4SeS. 

Occult IIOV infection, \\hich ,� n phc110111cnon in \1hich IIOV-DNA Is present In the 

scrum 1n 1hc absence of 1113�1\g, 1\a� found in o rcla1ivcly re" cases It may therefore 

not be n major problem in the p�lhogcnes1s of l  lHV infection in our population. 

In splle of the rc:isonobl) high prevalence of alcohol consumption among the patients 

\\ith lher diseases, alcoholic lhcr disease (ALO) wos low (0.8%). This migh1 be due 

10 the high prc\alcncc of 110\1 infcc1ion. In \ic" or the predominance of IIDV 

gcnot)pc E in our Mud), and the a11cndan1 known rcsis1ance to inicrfcron therapy. 

111tcm3tl\C cfT'ccll\ e therapy or therapies need 10 be dc�clopcd, 

RECO�INll:.NDATIONS 

B.ucd on the rcsulls from thi� siud), h 1s recommended thal mcn.sures 10 prevcn1 1hc

ltllnsmission of I IOV 1nfcc11on be entrenched In the population. These prc,cnthc 

measures should combine pnmot)' 11nd SCC0nd31) pre, cnii�c measures

d d•ry pre, cntlon areEumplcs or pnmory on sccon � 

I VaccinJllon: 

a. 0e�elopmcn1 or11ov ""cine

I 0.1 
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b f h:p:IIIIIS U \ acclrw1on at birth.

c ,\Jm1n1,tra11on of  flcpa1111s O Immune Globulin (flBl1) to  babies
11.hosc mothcn nrc pos111,c for HBsAg dun:ng antmaw ierccnm1

2 Screening. 

a. �rccn1ng of blood 1111J blood products before 11'111.Sfus,on.

c Pre-school scR"cnlns for I IB\Ag 

d l're-emplo) n1cn1 scrccning for 1113<1\g. 

c Prc-mJ1t1tal counseling and screening for 110$1\g 

f Screening of 01-riu. groups cg pros1i1u1c:s Pallcnt.s 11.ilh li,-u "•SCG"

\\hO arc positi\'c to on11-IICV should be scrccncd for IICV-RNA to 

dclcrminc ac1iology. 

g IIOs;\g. Anl1-IIOc and IIOcAg should be screened for 1n all p:attcnt.s 

,,.,uh lhcr d1\C11sc 

3. Ad1•ococy·

11 Advocacy groups such 11.S non-go, cmmcn111I and communll)-b:l.scd 

organl/Jltlon, (NGO/COO) "11h in1crcs1 in prc,cntion of li\'cr di= 

should be cncourngc:tl 

4 llcallh &Juc1111on: 

h populncc 011 pre, cnilon of , iml 1r.in.s1niss1on cg from 1 I :ducauns I c 

1!11100$, n1ul1lplc \t\U,11 pJnncr-. ,tmrinll of shnrp obJc,;lS IIIIOIIJ

others. 

, d qirrlcl\ of 1111\1 lnkctlon about 110\'-
b rJucu11n11 hcollh ,Hu,-c1, an

l)N/\ rnnnl1orln11
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PURTI IER STUDIES 

I J\ lnrger mult1ccntcr commumt}·bascd stud) �hould be carried out m Nigcrio

10 substnntiotc our findmgs. 

2. TI1c reasons for high prc\'nlcncc of nutoantibodics in the nom1ol population

should be further explored

3. Studies correlating IIP and ELISJ\·b;iscd outoantibody determination should

be carried out to conip:irc spcc1ficil) und \ens 1th 1ty

4. Sequencing of I ICV l�olotcs for po��1blc voc:cmc dc1·clop111cnt.

S. Vncclnc cfficoc} In dllTcrc:111 11roups such n.\ I IIV, prcgnnncy, cancer and

molarin among other\

6 Phylogcnc:IIC an:il)"IIS ofl ICV 

7. Quonti101ion of IIBSJ\g

, 
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b. I lcp:11i1i s  B Voccino11on ot binh.

c. Ad1ninistro1ion or I lcpatitis n Immune Globulin (1101g) 10 babies

,,.hose 1no1hers arc po ·1 r, 51 1' c or I IOsAg during ontcnollll screening.

2. Screening:

a. Screening or blood m1tl blood products before transfusion.

b. An1eno1ol screening of pregnant \\Omen.

c. Pre-school scrccnms ror I lllsl\g

d Prc-c1nplo)•n1cnt �cm:ning for J IOsAg. 

c. Prc-mnritol coun,eling and scrrtning f0< 1 IOsAg.

f. Scrcening of nt-risk groups cg prostitutes. Poticnl.\ with !her disc:i.sc

\\ho arc positive 10 antl-llC\1 should be screened for IICV-RNA 10

dctcm1i11c aetiology. 

g. HB�,\g, ,\nli-llOc ond I lBcf\g should be screened for in all �ticnls

"ith liver diso:usc. 

3. Advocnc).

a. Advoc:icy groups such as non-go,emmcntal and communi ty-b:ued

orgoniz:ltions (NGO/COO) with interest in prevention or liver diSCMC$ 

should be encouraged

4 I le:ilth Educauon

a. Educallng the populace on prevcnuon or viral 1.ransmis.sion cg from

tOtlOOS, multiple scxu,il p3nncr5, �h:snng of sharp objects among

others 

I l I. rs and carriers of IIOV 1nrcc11on about IIDV·

b F.ducoling hc:1 t 1 "or c 

IDS 
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fURTIIER STUDIES 

I. /1. larger muh1ccn1cr communily-b;l5cd slud} should be corricd oul in Nigeria

to substontiotc our lindings.

2 The reasons for h1sh prevalence of ou103ntibodics in 1hc normal populo1ion 

should be further explored 

3. S1udics correloling IIF and El IS1\-b:1,;cd ou10.in1ibody dc1cnnina11on should

be carried ou110 comp:irc spcc,licil} and scnsill\'ily.

4. Sequencing of I ICV isolnu:s for possible ,occlnc dc�clopmcnt.

S. Vaccine cfficoc} in diO"crcnl groups such os IIIV, pregnancy. cancer ond

molario on,ong olhcrs 

6. Phylogcnc1ic onnlysis of l lCV

7. Quon1it:11ion of Hlls;\g

, 
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Appcndii.. I 

Ev11luo1ion or 1\u1onntibodics 1n Ll\cr Oisco.sc �tud} Qucstionmurc 

SIN: I lospuol No. Ai:c: Yr&. Sex: Ill/ F 

Address: 

Tribe: Yorubn/Houso/Olhcrs 

Contocl Phone No: 

cducotionnl lc,cl· None 1 °.2•, 3• 

Morita! Status: Singlc/tvlorricd/Dh orccd 

Sn1ol.ing: Yes/No /\ lcohol: Y c.JNo

Ale. Durn11on: \\lc,ght: l.g I lcight· 

Family history of li\•cr d1sc.uc: Yes/No. 

Presenting Clinicnl S> 1np1oms: 

Clinicnl E.xaminotion Findings· 

Clinical diagnosis. 

Loboratory Rcsuhs

ill: Oil. Total • Conj- Unconj· 

No of Children 

1\lc:.QI)' F/dl 

COl 

If )CS, relationship: 

Al T ·  IU/L 

AST IU/L Alk phos IU!L GGT IUIL 

To1ol Prot sJdl 1\lb· ghll Globulin: gtdl 11'-R 

[\ntQ.'\Qtibodj£Si 1\NA: Al'-IA:

Viral /lt:ukers· I IOs,\g:
lgG-HBcAg 
Anti-llCV: 

1\bd ultrasound report: 

p/\NC,\ 
1 IOcAg. 
IIDV-DNA. 
IICV-RNA. 

01hcr AID. Vitiligo. RA SLE AJHA

Co-morb1di1ic� 

L,,cr b1ops) I 1t11oloi)'
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APPENDIX II 

Ell-llCAL APPROVAL 

• 

INSfflUTE FOR ADVANCED MEDICAL RESEARCH ANO TRAltllNG !IMllAT} 
roLI.ECE 01' 1on:.u1nHE. 111(1\'EBSJTT or rDADAH IUO.\H. HftrlllA

l.-U. Dt .I.Jottl1,_ l)rl..J .N«-11,'JJI• 11• 111-4 .... I•• 04 :ttttrA 
Au,,....,,_ "'rf 4 II.._ 
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i-\PPE DIX 111

�1:atcrials for detection or nutoin1n1une m:arkcrs 
ELISA plate, AESKULISA R (AES KU Dl1\G 'OSTICS. Grnlll I, Gc:nnnny).

Ncgntivc control 

rosiu, c control 

Cut-oIT control 

C:ilibrotors in varying dilutions 

Test and control scra

Tris NaCl. T\\ccn, No tuidc <0.1°, nnd tl11mcrosnl O.Ol"o (reagent).

Conjugote 

\Viuhini; buITer 

Substrate 

Stop solution ( I NI I ICI) 

lncub3tor 

l\licropl:ne ��dcr 

Pipette 

Tips 
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APPENDIX IV 

Microplatc reader 
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APPE1''DIX V

�lntc:riols for de1ennination of serological , iml markers.

ELISA platt: (l\<lurci-. 1 IOsAs version 3 ;\000 I �lure>., Gcm1ony) ,,3s used. 

Each well ,,as contcd with o mii-.1urc of mouse monoclon11ls spcc11ic for dilTcrcnl 

cpi1opes in the "a" dc1cnn1n11n1 ofl IOsJ\g. 

S:implc diluent (n buITcr solution containing detergents and proteins of go3I and

bovine orii;in ond prc�cr\ attvc). 

Ncgotivc control.

Conjugate, consi�1111g or offinll) purified gont antibody 10 1 llls,\g conjugated 10

llorscmdish pcro:-.id3�-

\Vosh soluuon (Gl)·cinc/Domtc ,, 11h prc�er\othc).

Substr01c solution (o n11xture or trisodium citrate nnd hydrogen peroxide ns diluent,

ond 3,3' ,5,5'-u:1m1ncthylbcn1idinc nnd prcscr\·a1i,c ru, conccntmtc. 

I 1\1 HJS04 (Stop solution).

Pipenc and Tips, Incubator, l\licroplatc n:ndcr .

• 
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1\PPENDIX VI

1>-l01crinls for dc1ennina1ion of /lepotit,s B c ,l1111g!'11 11111/ An11hntly tu ll<'politls "

,1111/gen 

Same 115 for 1-lOsAg de1cm1ina1ion c:1.cep1 for 1he use or: 

HOcAg/on11-Hl3c posuhc control.

Conjugate (1nonoclonol on1ibody to 1-fllc:AII conjugated 10 hor!>Cntdt�h ptro�1dosc).

Neutralising ontigcn (rcco1nbinon1 I I Uc Ag)
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APPCNDIX VII

r,,t31crinls for de1cnninn1ion or An11borl)• to Jlcpatftls c A1111gc11 

Snmc ns for 118s/\g dc1cnn111n1ion except for the u�c of: 

onti-l lBc po�ili\·c control. 

Conjugn1c (monoclonnl unligcn for on11-I IDc/\g conjugou:d 10 horscrod1sh

pcroxidnsc). 

Ncu1rohsing onligcn (rccornbinnnl I IU�/\g) 
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,\PPi;NOIX VIII 

,\fotufa/Jfor Total !1111,body to llepnlltls B cort• ,l111/gt11 tleten11111111/1111 
-ELISA plate (�1urcx t-!Bc plntc ,crsion 3, 1\0BOT �lurcll., Germany) ,vas used. lhc

plate consisted of 96 \\ells, coch co:itcd with recombinant hc11oti11s O core antigen. 

-Samntc diluent (pl I buffo:rcd solution)

-Conjugate (monoclon:il onti-HUc conjugntcd to ho1:.erodish pcrox1dnse)

-;\ntt-llBc ne&otivc control (11  green d)C "ith O 05% llrl1nido,1t os prcscrvoti\ c)

-Anti-1 lDc poslll\C control (fro111 inactivated human scr,1)

-Substrate diluent (tri-sodnnn citrate nnd h) drogcn peroxide)

-Substrate conccn1r11tc (3,3 • .5.5' -tctromcth) lbcnLidmc crr-.1H I 11nd s1nblhscrs)

-\Vil.Sh fluid 

-I �I 112S0-I (Stop solution).

-Pipcnc

-Microplotc re:,dcr

-Tips
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APPCNDIX IX

,\lottriallfor /1111111111oglob111i11 G ,111/ibotl)' to f/�JlllflfU C l'fr,u dttrr111l111111u11 

OrthoR I ICV ELISA Kit ,v1th SA Ve,,� usctl (Ortho-Clinic.11 Dlagnost1cs, Inc UK

\Vnsh bulTcr: 

Substr:llc buffer 

OPD tablclS (o'phcn) lcnctliominc-21 lCI) 

ELISA plntc cootcd w11h rccombinoru I ICV onticcns c22·3, c200 ontl NSS

Incubator 

Pipette ond Tips 

I JC) 
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• 

ArPl:NDIX X

M3tcrials for dcter,11i1101io11 of 111oleculnr 111arkcrs of llcpatlt/J 8 vln11

Qli\nn1pR DNA �lini Kil (Qli\GUN Gntbl I, Ocrmony). 

Hcnung block 

OulTcr i\ VL 

Buffer 1\1! 

13uffer 1\ \VI 

Buffer A \\12 

rrotcnsc (Ql1\GE Gn,bl I. Germany)

Centrifuge 

1-10 
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• 

APPENDIX XI

l\lateriols for Poly111erasc. Cliaf11 Reac11011for S-grne of /IOI' 

I. double distilled ,vntcr (dd 1120)

2 ,tOTAE Oufrcr 

3. �lognessium Chloride (l\lgCb)

4. Dcsoxyriboscnuclcotidtrlpho�phntc (dl','
T
rs)

S. Fol'\,ord pritncr (I w primer)

6 Rc,cr.c prin1cr (ll, primer)

7. SVBRk green (S &rccn)

8. Toq polymerase

9. Tcn1pln1c Deoxyribonucleic acid (DNA)

I.$ I 
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APPENDIX XII 

Mou:riols for ,\/olcc11lar n1arkcrs of flcpa111is C 1'1n1.1 

As for I-IBV DNA c,1roc11on nbo, c, ci.cc:pl for the: use of carrier RNA and RNAsc 

• 
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APPLNDIX XIII

�tntcrials for II B II Df\',1 electrop1rorefi.1 

rCR product 

Agar 

2% Agarose gel

Lo3ding dye 

DNA !odder ( I Kb) 

Electrophoresis gel cn�ting chornber.

e1cc1rophorcs1s gel running c:hnmbcr
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APPENDIX XIV 

l!h:ctrophorclic chamber

•
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1\JIPENDlX XV 

Gel Camero Chamber 
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1\PPCNDIX XVI 

Positi,c \Vclls Photogmph 

• 

.. • -

-
• 

-

-

-

ON1\ l:1ddcr 

146 
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APPENDIX XVII 

OpticonR DNA nmplilication machine 

Thcnnnl cycler used for further nmplifiauion 
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APPENDIX XVIII 

ElectrQphoretic snmples used for sequencing 

, 
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Al'l'I Nl)IX )1.1)1. 

PCR Protocol 

le..p. 
Lo.,.: ________ ,�!� 

0..criplfon: 

Number of Sample•: 
Volume: 

LI!!! lnPCR
dd'H20 

,_x10�"9r . fx 
12 f.SmM 

dHTPS 100nll 

F"" Pi 111,ec 0.10 ulil 

RvPrlmer 0.10 uM 

� 
1 II 

Taa 0.02 IJ/ut 
Temn&a• 2.00 ul 

I 

1 100 � ol firll round 

A 29021 
8 29022. 

C 29023 
D 29024 
E 29025 

F 29030 
G 29031 
H 29()32 

JOI 

NIE 2005 20wc Liver potltnlJ 

r2,
[25ul 

Cycler: = ] Conllltlon•:

Sloc4I tJ 

11110 
10, 250 

SO m!.l 076 
OOOOnM 060 

5000u� 010 
!,O 00 UM 0 10 

100:x 025 
500UM 0 10 

2.00 

oplkon 
DS 

-

12·c 

TOC,,Mn 
6"23 

12i. 
2175 
1, 5 

29 
29 

728 
- 211

SI

I 
2,00

1 2300 �, 

2 J 

29033 29041 _e001'1111 

290� 29042 -·-1111

29035 29043 
29036 29048 

29037 290'7 

29031 290411 
29030 21)(),49 
29(),40 29050 
..... , ..... ,

I 111 

"':l0020 

01 00 
0500 
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APPENDIX XX 
RAW DATA 00 OF VIRAL MARKERS ANO AlJTOANTIBOOIES 

umpleno OO_ANA OD AMA OO_pANCA OO_LKM OD_SLA OD_HbsAg OD_antlHBctotal OD anllHBe OD_HBeAg OD _antJHCVlgG 
-29,001 1,429 00 241 00 273.00 320.00 010 0 14 0 13 009 0 14 

29,002 221. 00 785.00 206.00 21900 22.200 4.00 0 14 0 08 1 42 053 
29,003 1,438.00 624.00 1n.oo 179.00 19500 015 0 14 1 20 0 18 049 
29,004 311 00 1,508.00 256.00 321.00 195.00 0 11 0 17 0 11 0 09 OS 
29,005 172 00 807.00 162.00 20800 182.00 0.16 1 32 1 n OSB 0 ... 
29.006 1,547.00 128 00 23800 29900 4 00 010  2.65 166 083 
29,007 457.00 1,483.00 196.00 24000 187 00 0.52 1 13 016 0.11 0 14 
29.008 391 00 1,382.00 20900 29300 26600 4,00 0.11 0.11 020 03& 
29,009 1,326.00 2,236 00 238.00 9900 23900 4 00 0 10 0 12 0111 0 47 
29,010 39800 1,543.00 317 00 205.00 231 00 0.19 010  1.13 0 17 081 
29,011 757 00 1,671. 00 35500 261 00 425.00 4 00 0 12 3.55 322 1 Q3 
29,012 63600 1,094.00 17600 28800 185 00 4 00 0 13 009 0.10 0.99 
29,013 314 00 502.00 15000 199.00 161 00 4.00 0. 09 0 92 011 121 
29,014 602.00 1,153 00 274 00 11000 158.00 0.22 0 11 0.51 0.13 308 
29,015 171 00 58000 184.00 165.00 152.00 4 00  0 09 008 009  0 42 
29,016 . 1,313 00 218 00 150.00 179.00 4.00 0.10 0.12 009  024 
29,017 24000 1,122.00 216.00 20900 236.00 4.00 0 10 0.09 0 10 0 OIi 
29,018 • 993.00 192.00 199.00 182. 00 400 0 12 0 14 0 0 9  068 
29,019 . 1,970.00 18000 26600 195.00 4.00 0.12 0 10 0 10 059 
29,020 390.00 1,205.00 214,00 368,00 317.00 400 012 3 12 2 .57 05-4 
29,021 323.00 360.00 122 .00 13600 150.00 4.00 010 0.09 0 11 026 
29,022 855.00 1,128 00 183.00 23900 215 00 4.00 0.09 000 000 030 
29,023 418.00 60500 19500 178.00 147 00 400 0.09 0 10 012 0 19 
29,024 717 00 220.00 194 00 450.00 491,00 0 30 0 93 1 43 0 11 09' 
29,025 1,065.00 1,538.00 275.00 342.00 386.00 4.00 0.10 0.47 0 39 0 &a 
29,026 654 .00 52000 175 00 20300 190 00 078 0.14 071 0.09 0"8 
29,027 70300 571 00 161 00 163.00 147 00 0.18 0.12 1 48 0 11 055 
29,028 254 00 669. 00 198.00 231.00 22600 4 00 0 14 0 10 0 11 054 
29,029 327 00 603.00 176 00 178 00 15000 4 00 0 1 4 0 97 0 10 --0.0. 
29,030 96600 1,090.00 262 00 254 00 356.00 4,00 0 11 3 72 3 03 081 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



29,031 741 00 1,875 00 40000 501.00 48300 3 90  010 000 3 52 128 29,032 . 1,627.00 20 8.00 36600 36900 0 19 012 1.35 014 3.f I29,033 935.00 1,472 00 218.00 410.00 35700 0 13 0.11 0 81 010 073 29,034 . 1,223 00 211 00 232.00 235.00 0 12 097 1 .55 0 11 051 2.9,035 761. 00 1,200.00 274.00 31000 338.00 0.27 0 11 089 012 2.09 29,036 1,138 00 144.00 170.00 36700 014 0 19 1 01 0 11 022 29,037 653. 00 1,061.00 20 1 .00 279.00 326.00 4 00 0 12 084 016  0.26 29,038 1,054.00 1,364.00 332.00 54600 510.00 3 56 009 0.17 010 2 .10  29,039 900.00 1,467.00 22000 23000 29300 0 20 0 14 1.30 0 11 0.29 29,040 910 00 1,815 00 33100 287 00 491 00 3 95 0.13 000 0.00 0,13 
29,0 41 269.00 66 000 125.00 20900 180.00 0.63 0 16 061 0 13 0 .1• 
29,0 42 . 1,525 00 150.00 201 00 14200 012 010 1 03 0.09 03' 
29,0 43 43600 419.00 138.00 196.00 158.00 0 12 0 12 1 42 0 10 -0 03 
29,046 173 00 2,044.00 139.00 210.00 205.00 400 015 1 41 0 61 -0 01 
29,047 1,130 00 1,089 00 19300 232.00 33900 4 00 010 3 53 4.00 0 1 2
29,0 48 950 .00 194 00 269.00 288. 00 0 25 0 10 2 67 009 023 
29,049 3TTOO 76500 15000 18800 18600 0.34 0 2 0 1 37 0 10 o •o 
2.9,050 393.00 49000 192.00 314 00 255. 00 0 22 0 10 1.00 0 08 0 12 
29,051 . 1,186 00 217 00 381.00 28800 0.64 0,10 066 0 13 025 
29,052 . 796.00 1noo 171 00 264,0 0 4,00 010 009 009 0 .25  
29,053 . 62700 15600 179.00 490.00 038 0.10 097 009 0 11 
29,054 403 .00 661.00 137.00 28500 184.00 0.15 010 092  0.09 -007 
29,055 313 .00 622.00 122.00 217.00 197.00 0.47 0 11 112 0 11 0 01 
29.056 1,287.00 1,421.00 255.00 269.00 341,00 3 68 0 15 3 15 3.08 0 ,. 
29.057 . 1,006.00 174.00 269.00 300.00 0.14 0 68 1.39 0 10 -003 
29,058 . 44500 145 00 154 00 193.00 0 15 o. 12 0,74 0 09 02• 
29,059 . 709.00 168.00 79.00 285.00 0 .22 0.11 0 12 0 10 002 
29,060 862.00 1,888 00 234 00 193 00 382.00 4 00 0.10 0.09 0 1 0 068 
29,067 12600 42300 131 00 12500 359.00 400 010 009 010 0.18 
29,068 69600 1,381 00 20300 223.00 216. 00 4,00 0.12 0.09 009 058 
29.069 991 00 987.00 211 00 270,00 192.00 4.00 0 11 1 20 0 20 o•o 
29,070 650.00 816 00 20 4 00 247 00 364 00 1 55 0.09 0.09 009 000 
29,071 255 00 80000 153 00 152.00 300,00 4.00 0.11 1 31 089 0 07 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



29,072 84. 00 47800 15800 27400 179.00 3 84 0.11 0 28 0 16 �a'T 29,073 69000 1,179 00 238.00 358,00 300.00 0 1 4 0 11 1 35 0 f1 268 29,074 196.00 1,454 00 18600 215 00 27400 4.00 009 1 02 0 45 030 29,075 645.00 723.00 188.00 24500 425.00 0.22 0 .26 1 33 0 10 142 29,076 393.00 989.00 179 00 212.00 264.00 3 84 0 11 0 10 0 11 0.17 29.077 887.00 814 00 18200 198.00 246.00 0.12 0 11 0 85 020 0 ft 29,078 . 1.791.00 159.00 230.00 205.00 0 33 010  0 34 009 �01 29,079 . 2,315.00 743,00 332.00 631.00 4 00 0.10 3 10 2.71 ooe. 29,081 786.00 1.075 00 162 00 23400 240.00 4.00 0 11 0 10 0 10 032 29,084 814.00 1,366.00 23700 295.00 314.00 400 0 13 0 11 0 .10 028 29,085 • 742.00 15000 16600 233.00 4.00 0 12 0.11 009 041 29,086 . 94800 207.00 29700 28300 3.32 0 1 4 011 009 0 13 29,087 . 60 1 00 16200 214.00 261 00 3.67 0 11 3 35 400 0 15 29,088 201 00 619.00 128 00 169.00 166.00 0.10 0 11 1 42 00 9 003 29,089 . 538.00 130 .00 132.00 137 00 0.13 0. 11 119 009 1.82 29.090 267 00 790 .00 127 00 22400 20700 400 0. 20 1. 36 0 11 068 29,091 . 1,780 00 237.00 97.00 22500 0.09 0,63 1 25 0 10 030 29,092 . 1,423.00 139.00 151 00 161.00 0.11 0 1 4 0 19 0 09 024 29,093 368.00 1,260.00 136 00 130.00 194 00 0 16 0.09 0 .16 0 10 1.20 29,094 384.00 65500 130.00 8100 27500 4,00 0.15 2.76 2.47 026 29,095 621 00 1,11000 17300 12900 291.00 400 0 11 0.92 0 1 3 035 29,096 262.00 1,402.00 191.00 143.00 257.00 0.10 0 6 8 1 22 0 18 015 29,097 657.00 1,339.00 162.00 61.00 217.00 3.94 009 0.16 009 025 29,098 . 1,707.00 175.00 8000 192.00 0.12 0. 13 080 010 025 29,102 . 1,876 0 0  281.00 28800 263.00 0.87 0 59 0 98 009 012 29,103 . 192.00 49700 80 00 351.00 0 10 0. 14 1.21 0 13 0� 29,104 60 7.00 2,174. 00 179 00 211. 00 357 00 400 0 10 009 0 10 099 29,105 200 00 1,12500 145 00 27700 209.00 4 00 010 0.81 0 25 005 29,106 . 701.00 127 00 141 00 15600 400 0 11 0 10 00 9 009 29,107 39600 1,431.00 199.00 226.00 292.00 4 00 0 .16 0 10 0 12 0 03 29.109 177 00 676.00 141 00 174,00 192.00 4.00 0 14 1 79 0 29 000 29,110 . 1,654 00 151 00 15000 22000 400 0 16 1 11 009 1 01 29, 111 38300 1,00 7 00 115. 00 7700 168 00 1 19 0 49 1 29 009 003 
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APPENDIX XX 
RAW DATA OD OF VIRAL MARKERS ANO AUTOANTIBODIES. 

11mpleno OD ANA OD AMA OD_pANCA OD_LKM OD SLA OD_Hb1Ag oo_antlHBctotal OO_antlHBo OD_HBoAg oo_antlHCVlgG 
-

-

29,001 1,429 00 241 00 27300 320.00 010 014 0 13 0 09 o. 14 
29,002 221.00 785.00 20600 219 00 222.00 4 00 014 0.08 1.42 0 53

29,003 1,438 00 624 00 177 00 179.00 195.00 0.15 0.14 1.20 0.18 0.49

29,004 311.00 1,508 00 256.00 321 00 195,00 0 ,  11 0, 17 0.11 0 09 0 69
29,005 172 00 807.00 162.00 208.00 182 00 016 1 32 1 77 0 58 0.-44 

29,006 . 1,547 00 128 00 238.00 299,00 4 00 0.10 2.65 1.66 0 83 
29,007 457 00 1,483.00 196.00 24000 187.00 0.52 1.13 0.16 0.11 014 
29,008 391 00 1,382 00 209 00 293 00 26600 4 00 0,11 0 .11 0 20 0.38 
29,009 1,326.00 2,236 00 23800 99,00 239.00 4.00 0 10 0 1 2 019 0.47 
29,010 398 00 1,543 00 317.00 20500 231.00 0.19 0 10 1.13 0.17 0 61 
29,011 75700 1,671.00 35500 261 00 42500 4 00 012 3.55 3 22 1 03 
29,012 636.00 1,094.00 176.00 288.00 185.00 4.00 013 0 09 0, 10 0 99 
29,013 314 00 50200 150.00 199 00 161.00 4.00 0.09 0.92 0 11 1 21 
29,014 602 00 1,153.00 274 00 110 00 15800 0 22 011 0 . 51 013 306 

29,015 171.00 580.00 184. 00 165 00 152.00 4 00 009 0.08 0.09 042 

29,016 . 1,313 00 218 00 150 00 179,00 4.00 0,10 012 0.09 0.24 

29,017 240.00 1,122.00 216 00 209.00 236.00 4.00 0 10 0 09 010 0 09 

29,018 . 99300 192.00 199.00 182.00 400 0.12 0 14 0.09 0.66 

29.019 • 1,970 00 180 00 26600 195,00 4.00 0 .12 010 0 10 0 .59 

29,020 39000 1,205.00 214 00 368.00 317.00 4.00 0.12 312 2.57 0.54 

29,021 323.00 360 00 122,00 136.00 150,00 400 0 10 0.09 0.11 0 26 

29,022 85500 1,128 00 183 00 23900 215.00 4 00 0.09 0.00 0.00 0 30 

29,023 418 00 605.00 195.00 178.00 147.00 4,00 0,09 0 10 012 019 

29,024 717 00 220 00 194,00 45000 491.00 0.30 0 93 1.43 0 11 094 

29.025 1,065 00 1,538.00 275.00 342.00 386 00 4.00 0.10 0 47 0.39 064 

29.026 654 00 520 00 175.00 203.00 19000 0 78 0.14 0.71 0.09 0 46 

29,027 703 00 671.00 16100 163 00 147 00 018 012 1.46 0 11 0.55 

29,028 25400 669.00 19800 231.00 226,00 4.00 0 14 010 0 11 0.54 

29.029 327.00 60300 176 00 178.00 15000 4 00 0 14 0 97 0 10 -0 04

29.030 96600 1,090.00 262.00 25400 35600 4 00 0 11 3 72 3 03 0 61
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29.031 741 00 1,875 00 400.00 501.00 48 3 00 390 010 000 3 52 1 26 
29,032 1,627 00 20800 36600 36900 0 19 0 12 1 35 0 14 3 11 
29,033 93500 1,472.00 218.00 41000 35700 0 13 011 0 81 0 10 0 73 
29,034 • 1.223.00 211.00 23200 23500 012 0 97 1 55 0 11 0 58 
29,035 76100 1.20000 274 00 31000 33800 0.27 0 11 0 89 0 12 209 
29,036 • 1,138 00 144.00 170 00 367.00 0.14 019 1 01 0.11 0.22 
29,037 653.00 1,061.00 20100 27900 32600 400 012 084 0 16 0 26 
29,038 1,054 00 1,364 00 332.00 548.00 510 00 3..58 0.09 0.17 010 210 
29, 039 90000 1,467.00 22000 23000 293.00 0 20 0 14 1 30 0 11 0 26 
29,040 91000 1,815 00 331 00 28700 491.00 3 95 013 000 0.00 0 13 
29,041 269.00 66000 125 00 209.00 180.00 063 016  081 0 13 0 14 
29,042 . 1,525.00 150.00 201 00 14200 012 010 1 03 009 0 34 
29,043 43600 419.00 138 00 196.00 15800 0 12 012 1 .42 010 -0.03
29.046 17300 2,044 00 13900 21000 20500 400 0 15 1. 41 0 61 -0.01 
29,047 1,130 00 1,089.00 193,00 232.00 339.00 400 0 10 3.53 4.00 0 12
29,048 • 950.00 194 00 26900 28800 0 2 5 0 .10 267 009 0 23
29,049 3TT.OO 765 00 15000 188,00 18600 034 020 1 37 0 10 0 .40
29,050 393.00 49000 192.00 314.00 25500 022 0 10 1.00 0 .08 012
29,051 . 1,188 00 217 00 381 00 28800 064 0 10 068 013 0.25
29,052 • 798.00 177 00 171 00 264.00 4.00 0.10 0.09 0 09 0 .25
20,053 • 827 00 156 00 179 00 <190.00 0 38 010 0 97 0 09 0.11
29.054 403 00 661 00 137 00 28500 184 00 0 15 010 092 0 09 -0 .07
29,055 31300 622 00 12200 217.00 197 00 047 0.11 1 12 0.11 0.01
29,056 1,287.00 1,421 00 25500 26900 34100 368 0 .15 3 15 308 0.14
29,057 1,006 00 174 00 269.00 30000 0 14 0 68 1.39 0 10 -0 03
29,058 . 44500 145 00 154,00 19300 0.15 0.12 0.74 0.09 0 24
29,059 • 70900 16800 7900 285.00 022 0. 11 0.12 0.10 0,02
29,060 86200 1,888.00 234 00 193.00 382.00 4 00 0.10 009 0.10 0.68
29,067 126 00 423.00 131.00 125.00 35900 4 00 0 10 0,09 010 0 1 8
29,068 69800 1,381 00 20300 22300 21600 4 00 0 12 0 09 0 09 058
29,069 991 00 98700 211.00 27000 192.00 400 0 11 1 20 0 20 0 .40
29,070 650,00 81600 204 00 247 00 364 00 1 55 0 09 0 09 0.09 0.00
29,071 25500 800.00 153 00 152 00 30000 4 00 0 11 1 31 0 89 0 07
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29,072 8400 47800 158.00 274 00 17900 384 011 0 28 0 .16 --0 .07 29.073 69000 1,17900 238.00 358.00 30000 0 14 0 11 1 .35 0.11 2 .68  29,074 19600 1.454 00 18600 215.00 274.00 400 009 1 02 0 45 0,30 29,075 64500 72300 186.00 24500 42500 022 026 1 33 0 10 1 42 29,076 393.00 98900 179 00 212.00 264 00 3 84 0 11 0 10 0. 11 017 29.0TT 88700 814.00 182.00 19800 246.00 0 12 0 11 085 0 .20 011 29.078 . 1,791 00 15900 23000 20500 033 0.10 034 009 --0 01 29,079 . 2,315 00 74300 332.00 631.00 400 010 3 10 2.71 006 29,081 78600 1,075 00 162 00 234.00 24000 4.00 0.11 010 0 10 032 29.084 814 00 1,366 00 237.00 295.00 314 00 4.00 0 13 0 11 0. 10 0 26 29.085 • 742.00 15000 166.00 23300 400 012 011 009 0.41 29.086 . 94800 20700 29700 28300 3 32 0.14 0 11 0 09 0 13 29,087 • 601 00 162.00 214 00 2.6100 3 67 0 11 3 35 4.00 0.15 29,088 201.00 61900 12800 169 00 16600 010 0 11 1 42 0 09 0 03 29,089 • 53800 13000 132.00 137.00 013 0 11 1 19 0 09 1 82 29,090 267 00 790.00 127 00 224 00 20700 4.00 020 1.36 0 11 0 68 29.091 • 1,780 00 237 00 9700 22500 009 0 63 1. 25 0 10 0 .30 29,092 . 1,423.00 139.00 151 00 161 00 0 11 0 14 0.19 0 09 0 .24 29,093 368 00 1.260.00 136 00 13000 194.00 0 16 0 09 0 16 0. 10 1.20 29.094 384 00 655.00 13000 81 00 275 00 400 0 15 276  2 47 0 26 29,095 621 00 1,110.00 173.00 129.00 291 00 400 0 11 0 92 0 13 0 35 29,096 262.00 1,402.00 191 00 143 00 25700 0 10 0 68 1.22 0 18 0.15 29,097 657 00 1,339.00 16200 6100 21700 3 94  0 .09 0 16 0 .09 0. 2529,098 . 1,707.00 175 00 8000 192 00 0 12 0 13 0 80 o. 10 0 2529,102 . 1,876 00 281.00 28800 26300 0 87 0 59 0.98 0 09 0 1229. 103 . 192,00 49700 6000 351 00 0.10 0 14 1 21 0 13 0.6929,104 60700 2,174 00 179.00 211.00 35700 400 0 10 0 09 0.10 0.9929,105 200 00 1,125.00 14500 2noo 20900 4 00 0 10 0 81 0 .25 0 .0529,106 • 701 00 127 00 141.00 15600 4.00 0 11 0 10 0 09 0 . 0929,107 396.00 1,431 00 199.00 22600 292.00 4 00 0 16 0 10 0 12 0 0329,109 177 00 676. 00 141 00 174 00 192.00 4 00 0 14 1 79 0 29 00029,110 • 1,654. 00 151 00 150 00 22000 400 0 18 1 11 0.09 1.0129, 111 38300 1,007 00 115 00 7700 168 00 1 19 0 49 1 29 0 09 0 03
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29,072 

29,073 
29.074 

29,075 
29,076 

29,on 

29,078 

29,079 
29,081 

29,084 

29.085 
29,088 
29,087 
29,088 
29,089 
29.090 
29,091 
29,092 
29,093 
29,094 
29,095 
29,096 

29,097 
29,098 -

29,102 . 

29,103 -

29,104 

29,105 

29,106 • 

29,107 

29,109 

29,110 . 

29,111 

8400 47800 
69000 

19600 
84500 

39300 
88700 

. 

. 

78600 
814 00 

. 

-

. 

201.00 
-

28700 
• 

36800 
384 00 
621 00 
26200 

65700 

607. 00 

200.00 

396.00 

177 00 

38300 

1 179,00 
1,454.00 

n300 
989.00 
814 00 

1.791 00 

2,315 00 
1,075.00 
1,366 00 

742.00 
94800 
601 00 
61900 
53800 
790.00 

1,780 00 
1,423 00 

1,260 00 
65500 

1,110.00 
1,402 00 

1,339 00 

f, 707 00 
1,876.00 

192.00 

2,174.00 

1,125 00 

701,00 

1,431.00 

676,00 

1,654.00 
1,007 00 

15800 
238.00 
18600 
186.00 
179.00 

182-00

159.00
743.00

16200
237.00

15000
207.00 

16200
12800
13000
127.00
237 00
13900
13600
13000

173 00 
191.00 
16200 

17500 
281.00 

49700 

179.00 

145 00 

127 00 

199.00 

141 00 

151 00 
115 00 

27400 179.00 384 0 11 028 0 16 -0 07 
35800 30000 014 0 11 1 .35 011 2 68 
215 00 27400 4.00 009 102 045 0 30 
245.00 42500 0.22 0.26 1 .33  0 1 0 1 42 
21200 264.00 384 0 11 0 10 0 11 017 

198.00 246.00 0.12 0 11 085 0.20 0 11 
230.00 205.00 0 .33 0.10 0 34 009 -0.01
332.00 631.00 400 0 10 3 10 2 . 71 006
234.00 24000 400 011 010 0 1 0 0.32
295.00 314.00 4.00 013 0 11 0 10 0 .26
16600 23300 400 0.12 0 11 009 0 41 
29700 28300 3.32 0 14 0 II 0.09 013
214.00 261.00 3 67 0 11 335 4.00 0 15 
169 00 16600 0 10 0.11 1.42 009 0.03

132.00 137 00 0.13 0 11 1 19 0.09 1 82
224 00 207.00 400 0.20 136 0.11 068

9700 22500 009 063 1 25 010 0.30
161.00 161 00 0 11 0 14 019 0 09 0.24
13000 194.00 016 009 0 16 0.10 1 .20
81.00 27500 4.00 0 15 2 76 2 47 0.26

129 00 29100 400 0.11 092 013 0.35 
143 00 25700 0 10 068  1 22 0.18 0.15 

81 00 217 00 3.94 0.09 0 16 0 .09 0 2 5
80.00 19200 012 013 080 0 10 0 .25 

28800 28300 0.87 0 59 0 98 0. 09 0.12 
8000 35100 010 0.14 1 21 0.13 0 69 

211.00 35700 400 0 10 0 .09 010 0 .99 
2noo 209 00 400 0.10 0 81 0 25 0,05 

141 00 15600 400 0.11 0.10 0 09 0.09 
22800 29200 400 0.16 0 10 012 0.03 
174 00 192.00 4 00 0 14 1 79 029  0 .00 

150 00 22000 4 00 016 1 11 0 09 1 01 
77 00 168 00 1 19 0 49 1 29 0 09 0 03 
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29. 112 37900 1,75100 242.00 9800 35600 0 19 017 1 34 009 043 29,113 . 

,.moo 206.00 11500 23300 3 53 016 0.09 008 005 29,114 • 2.56900 179 00 118 00 15500 016 0 15 1 16 0 .10 004 29,117 . 1,512.00 180.00 191 00 31200 400 0.17 0 51 01 0 0 15 29,120 • 1,515.00 175.00 22400 25800 0.24 015 1 2 0 0 1 0 0.01 29,121 74900 1,064 00 229.00 156.00 24900 1.74 013 1 01 009 0.08 29,122 343 00 1,325 .00 17 000 139 .00 20200 1.44 1. 54 1 .48 015 005 29,123 39100 95200 135.00 127 00 183 .00 400 021 0 75 0.12 0 . 1129.124 81800 1,586 00 254.00 68 .00 30000 400 0.16 012 0 1 0 0.0129,125 1,125 .00 217 .00 16200 23300 29S.OO 2.76 0 17 009 009 1.16 29,126 1,682 00 18000 157 .00 255.00 217 00 021 0. 18 1 .41 0 1 0  05329,127 371 ,00 13700 13000 10600 13600 4.00 0 15 1. 08 0. 1 0 0.08 29,128 86700 134 00 12500 196.00 148 .00 122 0.16 3 76 322 0.4329,129 4 01 00 142.00 139.00 141 00 29000 400 034 3 78 356 01329,130 86300 144 00 178 00 21600 151 00 400 0 17 095 0. 1 0 02929. 131 20000 154.00 144.00 12200 24200 4 00 0. 15 400 3 57 0 01 29,132 . 16100 173 .00 24200 33000 4 00 023 3 .23 2 .72 0.1429,133 792.00 1,418 00 16800 83.00 286.00 2 85 0.17 0.08 0 09 0. 07 29. 134 851 00 1,064.00 172.00 25600 26900 4 00 0 .19 2 64 2.06 06229,135 • 69800 142 00 35e00 43 3 00 4.00 0 16 013 0 11 02429 ,136 • 469,00 11200 16800 152 00 400 016 01 0 010 0 .0 729,137 1,901.00 1 ,038 00 139.00 781 00 147 00 4.00 0.19 010 028 0 1129. 138 . 1,768 00 142 00 142 00 18500 030 0.16 1 2 0 0 ,10 02029,139 • 1.262.00 14900 143 .00 186.00 1 15 0.17 1 03 0 11 0,1229,14 0 • 1,884 00 18200 38700 3 0900 3,59 022 1 44 0 12 0.0829,141 560 00 1,194.00 24300 17 000 24800 2 1 0  022 0 16 0 .12 00029,142 • 1,826 00 12700 172.00 25800 3 45 0 16 1 25 011 0. 07 29,143 244,00 424.00 110 00 1 03 00 124 00 078 019 1 15 0. 1 0 0. 07 29,144 647.00 496.00 1 08 00 126.00 182.00 400 0 18 1 .07 0.27 0.0529,145 29800 569 00 134,00 145 .00 152 00 1 .50 0 16 079 0.11 0. 1729,2 01 33200 59800 547 00 185 00 149 .00 0 .59 058 1 7 0  0 .10 0 , 4029,2 02 . 772 00 179 00 1noo 3 0300 024 025 0.47 01 0 0. 05 29,2 03 1,018 00 1,781 00 2 0000 167 00 221 00 0 73 0 26 036 0 1 0 0. 08 
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29.204 27800 1,22600 24300 20800 26500 1 04 021 123 0 10 0 .56 29,205 • 

638.00 14900 34600 153.00 3 49 022 026 010 040 29,206 314 00 56400 181.00 98.00 174' 00 0 .45 0.25 163 0 11 0 07 29,207 576 .00 40800 13300 10900 127.00 030 016  1.50 0. 12 0.00 29,208 66600 85800 157.00 19700 15600 4.00 0.16 0.09 0 11 0 02 29,209 1,899 00 1,46600 20100 162.00 191 00 0.40 0 18 016 0 1 1 0 13 29,210 . 1,07000 46000 210.00 297.00 058 0.23 1 11 0.11 0 03 29,211 • 5000 149.00 152 00 178 00 0.23 017 1 16 0.09 0.05 29,212 • 1, 19" 00 14000 9000 227.00 1 18 016 0.20 009 0 14' 29,213 . 964.00 124 00 8000 217 00 0 30 0 16 1 14 009 0 .12 29.214 66000 1,023 00 224.00 108 00 22700 0 22 0 38 1 . 42 0.09 006 29,215 276.00 921 00 139 00 107 00 205.00 029 015 127 0, 10 035 29,218 68000 934 00 192.00 175 00 36700 0 72 017 1 32 008 o. 1129,217 609.00 1,582 00 204 00 13300 24700 0.22 04S  1.53 0 1 0 0 0129,218 1,591 00 1,660 00 198 00 247.00 28600 015 017 0 416 0.11 0.7729,219 1. 154 00 1,345 00 168.00 193.00 283.00 022 0 17 0 11 0 . 0 9  02929,220 387.00 64500 138.00 142.00 20100 013 018 0 .14 009 01229,221 . 589.00 12800 11200 147 00 022 0.20 0 .51 0.11 0 0229,222 . 83300 141.00 93.00 168.00 0,25 0.20 0.64 0 10 02829,223 125,00 64300 129 00 8700 151 00 0 31 0 21 095 0 .13 0 .0129,224 173 00 611.00 117 00 96.00 144.00 0 .15 022 0.56 0.10 0 0129,225 398.00 54900 131 00 119 00 1"4 00 0.38 0 16 1.44 0 1 0 -0 0129,226 . 64800 138.00 105 00 173 00 033 0 89 1 OS 010 -0 0129,227 • 1,530.00 138.00 9900 24800 0 14 0 74' 1 54 0.12 0.04'29,228 88800 83900 134.00 161 00 127 00 0.18 015  1 . 37  0.12 0.1029,229 169.00 598.00 114 00 104.00 111 00 0 38 0.60 1 .51 0.09 00429,230 167.00 424 00 121.00 110,00 9400 0 1 3 015 013 0. 10 0.0229,231 . 704.00 12700 12900 130,00 0 14 028 1 .43 0.11 0.0229,232 183.00 399.00 111.00 10300 8500 0. 18 1.43 1 . 56  0.11 0.0529,233 644 00 531 00 117.00 118 00 7800 025 0 15 1 16 0. 12 0 0929,234 • 63200 149 00 122 00 10600 0 74 0 15 1 29 0 12 0.0129,235 77900 1,483 00 191 00 34900 19900 1 85 0 21 078 0 11 0 0729,236 24000 629 00 228 00 105 00 12000 026 0 87 1 15 0 10 006

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



29.237 11800 67900 254 00 10800 117 00 014 014 1 21 0 10 011 

29,238 142.00 551 00 28300 9100 108 00 0 11 013 034 0.10 0 13 

29,239 • 1,525 00 21500 145.00 92.00 012 1 25 1 49 0 11 008  

29,240 19600 742.00 289.00 110.00 13600 015  020 0.39 010 005 

29,241 10100 489.00 261 00 124 00 11800 0 31 0 17 1 52 0.11 --0.02 

29,242 n800 1,160 00 274.00 108.00 17100 0.20 025 1.48 0 11 004 

29,243 349.00 73900 289.00 113 00 142.00 014 014 029 0 10 0 58 

29,244 26600 579.00 49S.OO 29300 102.00 0.16 013 1 33 010 025 

29.245 • 847.00 219 00 22.7 00 102.00 0.28 013 1 25 0.10 0 .21 

29,246 29200 1,103 00 222.00 200.00 141 00 0 11 0 71 1 69 0.10 006 

29,247 1,712.00 352.00 29400 171 00 012 1 39 1n 0.11 0 31 

29,248 . 80700 24S00 15400 119 00 0 17 1 32 1 74 010 0.06 

29,249 712 00 1,806.00 33300 50800 148 00 028 0.16 1 41 0 11 --0 01 

29,250 198.00 54900 26400 14900 104 00 0 18 1 47 1.68 1 25 0.09 

29,251 . 1,692.00 410.00 30400 27400 020 0.23 088 014 0.00 

29.252 1,097 00 1,422.00 314 00 28500 18000 0.46 1 34 1 34 0.14 0 .03 

29,253 18600 45300 21000 16700 89.00 0.22 0 14 0 46 0.14 --0 01 

29,254 336.00 788. 00 26100 20000 147 00 0 13 015 1 02 0.16 0.14 

29,255 37600 61200 275.00 185.00 152.00 017 0,33 0.10 021  0 00 

29,256 59300 1,119.00 254.00 16500 163 00 013 1.8S 1 24 0.15 0 03 

29,257 1,039.00 018.00 24300 164.00 9800 019 2 . 01 1 38 0 14 0.08 

29,258 • 528.00 257.00 16500 10900 0 21 014 1,30 0 15 0.01 

29,259 364 00 768.00 247.00 198 00 211 00 0.19 009 119 0,16 ·0.01

29,260 20900 674.00 24900 23400 120,00 0 19 1 51 1 45 014 -0.01

29,261 20600 1,282.00 334.00 274 00 121 00 0 12 0. 11 1 03 0 15 0 .31

29,262 6noo 621 00 234 00 141.00 15600 0.21 2 09 1 .39  0.15 -0.02
29,263 1,294.00 1,000 00 28000 181 00 19300 0 16 009 1 17 1.17 0 .00

29,264 • 751.00 25800 139.00 135.00 0 12 0. 11 1.00 1.22 0.04
29,265 727 00 755.00 25000 179 00 137 00 0 33 0.18 1.29 1 .25 0.03
29,266 . 80800 243,00 161 00 13300 0 17 0 11 1 18 119 -0 01 
29,267 . 1,747 00 30400 634 00 32700 0 11 015 1 05 1 28 0 22
29,268 756.00 210 00 174 00 12300 0 14 0 10 088 1 10 000
29,269 1,745 00 1,933 00 2n oo 44300 23800 0 11 069 1 22 1 33 0 11 
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29.270 39500 52100 20900 118 00 15600 014 0 11 1 28 1.28 000 
29271 1,517 00 1,889 00 24800 260.00 30900 0.13 041 1 .25 011 007 
29.272 28000 1.242.00 35300 187 00 300.00 020 196 089 0 11 0. 01 
29,273 19500 493.00 23200 144.00 13300 0.22 1 93 1 .38 0 10 ·001
29.274 . 1,317 00 25800 55000 18700 013 1 78 1 40 0.10 0 01 
29,275 2,135.00 1,879 00 24600 205.00 171 00 013 1 24 1 .32 0 10 1 . 17
29,278 1,085 00 1,527 00 208.00 17800 331.00 0.29 190 1 21 009 0.43
29,2n 1,071 00 1,212.00 208.00 187 00 12000 015 0 17 050 0.10 --001 
29,278 71300 795.00 24500 162..00 133 00 0.19 0.21 1 .28 0 10 005 
29,279 1,508.00 1.25300 252 .00 2 08.00 12600 1 33 015 0.82 0 11 004 
29,280 757.00 1,344 00 203,00 202.00 121 00 016 0 19 094 0 10 005 
29,281 25800 1,11900 254.00 15700 17500 019 022 1 14 010 002 
29,282 • 88700 253.00 251.00 165.00 024 014 1. 08 0 11 0.09 

OD Range of 1TU11kcrs 

ANA 

Test Control 

560- 1901 516-2135

AMA

948-2569 858·1933 

1rosAg 

0.18-4.00 0.18-4 00 

Anri-1 IBc 

0.0896-0 .6286 0 0916-0 .6892 

Anti-llBc 

0.0004-0 .8917 0 .0884 -0 . 7783 

I LBcJ\g 

0.1993-4 1.249 I· 1.2491 
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Anti-HCV 

0.403- 3.1126 OJ489- 1.1748 
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