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It...nd tt' s t ...... t.r en:.~' 4 "'1.c~ •'"c ., .... , bell " · _...... .. w• ¥r-...J..!..:.r a ... th t ly..:pht>-

Ndc ... • t .r ,.. · • _, •tivol 1: • ~ ~ . ....... Y .:l:'O cza:r.Qn ~~rca tht.r. e~-· . , 

.. t ... t1.. ro c~tu: .1At....i1 it's cx:.ct 
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ur. h lo;Y,iCll.l zstu.U..c& T7Cro thoroforo undcrto.ken usin13 hi:stolo.:;ic:1l 

.n~ n cc ccnt rr.at cri tcrl 1 to chnr .ct riac tho tuoour 'lnd cl..Lssif'J it 

1 thin thu fr:l. -'' PI'~ Of C•lOm 1\CIAOCl...'\ turc tcrr lYn?horoticul!lr tu:nourB 

t~' wr.c r.ocn .c .. lo •· n. 

h'f.J. c. ,~. ~ •<> 1.c .l .r , .... .., oi' bl C!lsi~. r. of l,Yr-. horuticub.r 
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evident tnc..t a nint lo ica.l cli~csi:J c£ Burld.tt 1 o tu.o;;wr rtas possible 
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b.lt. c ~rtv.l.n.l.j nat. ~<ll ClUWZio •· lmii'= h!:~tolo ;ico..l cell- typo 

io t.h¥ r.ll.e 
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wt tho c.\nr ctcri otic ":~to.rr7--lc ·" po.ttcrn ia not by i t.Oolf 

unique to th t\mlwr. •• ~lltezTY-slcy'" ~"l'QAr..mcc J roduccd trJ clonoly 

.-o.ckod, hypcrchr 
tic, r:::ncmor ,,hic hl,.!lt ct:ll:1, intcr~"rnod by 11-r 1 

pQlo, ;oll-:liffot"- ,ti-t ~ •li..ctiooytca i:~ clll\!lid:.:red p:ltho;;1a onic ; 

th i ll ho.r d c:ttl'-" •~· n h""Ol'j')lnutio l~ltrilil gondnnl cc:n N • 
• 0 tlp;l<r.nulCO >1 u.. >I&" 

~0 bl nt Cv 1J.n a£ ilar~t t 1 0 tun.:ur •Cl"C ch..roct rj A£td na 

l'r."ho'll oto ..r • 11ot1n • d ohod' rra tho ccllD of oth• .r ~ru1 l coll 

of cn.l.dh ,ol by h .nc c.;Jttr t cyt lo-.~ . Tho cloau Bini) 1\l"i ty 
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It ... s ':J .it. th., t c 1-.- he lr t~ of 3urrltt 1 s tu.~ c~ be 

li~ti.n in .. ~ lT.( •• so c..ntr st cytolo li' f':::z t ;'IOSC of conve n tion:U 

chi.L h - l:r . O$ll'Oa ~ . 'l d.n findin~ cot bli~"le:; the o::currer.ce cf. 

b.uth ty: us CJ!' ll lie: l:r.1 110bl stic nco: :L cir.s of childhood in : igcrin, 

Ill. 1o 1n r rt ( .r the Ca\ tt ..... "'11 ?f BUl·:d. tt :.nd ./rl r;ht • 

~.:.1t.itioe . l"n t1 tlo 1'B 'II'idtt 1 tl ~:r:p!. >.c." is in c .nsoq.u:ncc nelq ted, t o 

"'". hr.w.~ t. •• u l., ~ •• o tiJW) or gil\ of th~ tUI'.l ur .n :1 to diotinguish i t 

I 

Ei }lt l:r ... !Obltotlt c ...ll 1:!" r (Od1 I OD2 , em:;, 034, (]!}5, Cl.l6 , 037, 

Wld 1.038) cott4bli:Ji,~,-.(l .fral BI.'II'k t 1 l yz:;pnu.A providud rc.,a1 v .wailnblo 

t.u.::.oUr ~ tor.iAl f or \1 1n cmor wont nl ntudion of tho ir.;z:un~nthology 

I: ::...wlD1l~<JrCxcnt r.nd in vitro cytotoxic t c:ste as nell ns 

Jr"'rth inh.ibi ti.:m cf :urld.t t' n l~hu- cu.il11 J{Jrc tho po.I~!!""IB t \-r!l used 

to llrori.u cviclcnco .for t he oonclmdon thnt B•.~rJdtt 1 :l l yopha:n petiantll 

(wtti'\:. t.. 'U a in ra.J.:mi rm), ts woll :s i.ndividu:lln t:ith no hint or-J of 

t.hC clJ.nc ~~ 0 O!!IWDIS IUlt iboJ:L.;D l;Q :nti <eno in 8'..1r.'dt t 
1

0 lyr:: ho:111. , 

51 'nifio Jlt dtfc :neue in thu incldcnco ~ po:d.ti'TC 1n!lividtmls in tho 

v .n.a.w TOU 0 t • to. 11.. tg U1o ccnclutdan th t the antibody won 

~_;j.n 11t n ub1qdt .1 i i'li\ .otiv L.'lti en tu w::ic~ .1t;ori::1o (rnd 

.J%'U-.- bl,:; 1n . .J. 11. ;;.J. lo 1n 
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1 • 

• 

tm r .. r. -~ .: 1f. i e ar the hl:Jtioc rte nnd tr.e ly::-pnoc ttc . 'l"'ue two 

cc.Ll 3Crlc:s IU"C a ::re ted to ·~1cr to rorn or.;a."\3 :~uc.i 1111 the spl~ .. n, 

C. ' W 1- :1 nodes, ar Of :cio.li:JI'!ll ti:;:;uca in t:lC b<;a: • .::.J.I\;11 .:.nd. 

CJJ'.I aco:.:.\ af :roo • ..irnt<.ir"J IUid ~!Jtro-i.,tcstiml tr:.ctu. 3oth cell aeric:s 

.rc l!Mro:nt n free n<t'.• :o.'1orcnt oelln in tho blou:l.. Cc :.J.3 of the 

tiD:NOD 1:1 tho bal..· 1 •i\.l.lo rJ.&t1ooyt1c cells a.rc prc:Jent ~me.s::ocia.tcd 

With l.y.:pliocytc:s = ~ . .o oJ.nu:url .. cl!l r:£ tho liver, alveolar ttallz cl' the 

Tho hilltioo;rto typifi o cel lo cluosed into a f'unctia:llll oyoteo -

t o rcticulCI'-'l:odotno.Linl oycts .. af A:schoff - chii.I':\ctori:JOO bj• C3!Jt~.oity 

cell, CJlll 1-\uppfor cello ILI'C b.lt 0. fart af the na::lCO given to c..lL Of 

t hirl c ·atro, all or omich IU"C do:~e~dnnto d the prir.oi ti·to 

oe:mclv-::nl "ate:: cc 11 ' . 

Th!: l.yeyhocvt.c _. .. ;. .. o chief coll-t•fPC or the lYI:Il'hoid oorico of 

celL. T ia r1 0 tnclwo l.ycphocytoo of variOJs oi:oa, plall"..:l collo, 

Md poorl cliff'orur ti.Atcd bln.ot collo (ly;::p .. oblt15t3) . Tho ly:-phoill 

blo..:lt CC.ll 10 ClOOel)" I'!:llDt d t 1 J'd 011.oJtitDII indiotin:Jcl.ohnblo 

c :t;lhOlo--iollll:f fra ... tt.O Jt:..c .ocyt JlAot c! h:l.CJIOJeoiCtiC tJ.c:lUOD Ul' tho 

l't: ~O.C.·JI nl II t.c:'l oull or tho roticulncndot he UAl lli'otan. 
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-... ayatt!lll 

a4h'e anizal trm 

ar living mtter 11hicn y j:.in ~ce:s:s 

the :mnj t'e:sbtion at a.'l 

IZ'Oib»ticltl ~ 1u:larnl <r c.:ll- ooJnd substnr..ces capable 

th the provcldng alia:1 !:aterial. 

, .... GUIO b1 the l,yqlnarcticalar syatc::: to ti'..c presc:~oe r:1 

cr.- atter involves, at &Q::le ~age, a proliferative 

t6 <nl) <r both r4 tho ooll clni!DOil ~<mti'J!Xld abovo>, l'n.io 

ll"OllJJ'•~~t'l.ti,., a.ct1v1t:r uf l:fmp.,aroticular tirlsucti -cay, lllw 

proconooo bocmo diaordored ::md ther.:~IT; canifeBt 

quito &part tran, end in opite of too d!::on:;::J rlhioh rM3 be 

l:lf tbD lllion IIU bobnco • li cor 1 nt ic f or.:l8 af i "'r.l\.1!: c

··ti-.e 41aCil"dora co: ~ttitutc 'J'dto; o. lArrc proporticn a! tho 

.11\a r;L CXtAl l,mp arctic ltu- 1\Jr.ction Ttd.ch ne.nifcwt Ill! 

'fbo 1JaD.moneopln11 io d111o 0011 incl\Xlo solid t\CO\lrll of 

~ltill:llll&r tiNUea nl sa:c tor:::s at lcukn.ct..:d.cll. It io with 

bt th1a tho:Ws is • ril..o!.l'ily conccr..'Jd. 

a12• mll,t agrocd th!lt l,}'tlPhol'I.Jtioulnr tu::ourn n.ro 

fa .Afloioe., and it wu tho con·n..ctJ.C:I th t "irrt.lDtitrtor.:~ 

11e11a .UIIak b taot thAt thv noOlll.D.uiA bclon;;in;; to th111 

.... to bo o'bllcrYdd LUl1'0 i'ruquo."ltly ia ..fr.ica t 1'-."l olC<J\'ihoru" 

W1iJ 1961..) 
1 

Which pra;;ptod o. 11)'1!1Pocsi\C m lycphDI"ticulnr tumwra 

iD l'aria in 19fi}1 1mder tho IWupiCUO of the Intomationo.l 

I:t 1a •l eo .lmCIIm that there 1B riduprollll 
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-• 

' • t A!'ric:l . 1 :! rcl:.tivd .... t. inci r::.:l 

• • 

• • w 1c • .:'IXiuc:c .r pr~ oso t o tb fro:luct.iCll at 

... • • n 

oroti m or i:1crc.:. t w lfr.ollh!XXl af mifcstnt.o:t:~ a!: nbcrrnnt 

lr. tno fir~ t>ro c.1 ptorc of t.i'd& thcsi:~ are prescr.tod d:lh. 'lmicil 

&:o.zgest an U.'\d ly u1bh inoidelCO af lj'l:lpnc:"OtiC'llar tu::!Cllr!l in Uii)OriB, 
• 

• :.J'I'I. as 11.11'1>.1 tt. ' u tun our, ocr:triwtea largely to thi 'l overall i:upruatdm. 

'Bur.:i.tt ' c tu:. our m.o thoruftn"O 1\igl.l"hl ao the prototype for ~;:pcrincmtnl 

w ro.. for cv.~.c.t.:~.ouo 1iol r.:~ un u lljlt til tho r lc 'lt.dch 

t ?..ol' " . Intcnoivo r<;IA..l.t'Ch m lhr t r r.u:::aur is prcocntly being 

:L.ITl <'- O.lt iJ, n,:.• inotit 1tlOI'ID n.ll C'lcr the 'lfClrld 'lx:c U!IO af tho 

CX"I rt.mlt oo w J.c.">\ thio t.tccur off.::ro for clucidlltim of tho 

t. ..n ld.o of ~ .nr.on CJJlCOr bcliovod to bo prucipita.ted b:i rotur.J.l 

...1 .,.::nt . 

:n;it itD 1r io.llltcd hi~1 incidonco in tropicnl -'1'rlcn, 

· • i u. • 
0 

t :ur ., a ail.., n.~r.tly J.X,o...,.,UGCcl. as !l clinico-,..c.tholo-;icnl 

t 
~t w 1 ~ tJIIIlc; • c.bo:1t 'dlc tu:r.lW' in wlvAilCin(; ot " 

"-• w• rl t :J!1 

n -;i> ct•' cl1 ll.O rJ.at o::cnersi.a of tho ~11l:lo.u" 11.1'0 
~ .r!m blt. jl:-o , o..J.'-.:/ •• • ~ w 

• 
aU.il cc.n .roYtirlic.l . 
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e t fill - rt::.r.cli or .. ~!.o-o;.11 

, ... 1 • C\li'(.. ..u .d. ,.,.. · ~ t ..... " -~ .:.t:i 

• ' • ~ c~ i crl f c t---oe, -wr'irl.d '\n.'\t '.ical 

r. 1. , ll · ... 1 ~ .• t 'l!' .!i ,..~ic 1 ha:- tcr; • 

:rt • c 

"'. t '- lf:' 11 zr.lt.. t • t stud;; <£ tho carphology of th::; b~ll" 

.t \C ... • c • r zt,.rinin.; t. r; tu:Jour cell md thereby eluclcbting 

1 .J. to nc:do . Cr.:r. ct ..riL t ian of tile t u:Jour c.::ll would t:.lso 

t c....U t:. uoth th r. ·co,;ni.ti m ... "ld c11n.:;:osia ot' the t-..nour M woll an 

t:. ti ct on t ru ot .ur t u-. OI.U'S (11..ch n:) oth~;r ro..tnd c!lll IIIU'Cil:..<ll 

a. c. .... J.d.. )Od.) • J.cn ./ i d.c. i t , 

tnr. cmd In .UCI• it 1tus t ho pt justi:t'io.blo to c.d"l, t a r.are :prccillO 

to~ .J.nolo,;.r .'or t.'\o wz our i11 pla.co af tile c:.ut'Ciltly uoocl nat-ccr:ni ttol 

<;pQI.,)'t .ua title of B .rld.t t ' u t\l:.o.u·. Wrln~ the naroholo~cc.l otudioo 

lr *' 'l. v1 t.1 • t. ly.~· a • tOUil tu.;n:acti 3'1 ia C3 l)oo:l lnr.;ol,)· at 

prL .i ivo cc.Uo -at • 1) l )1JPI\OO:rtic ~rico .hie. 'I cl~uly 1'\ls:.J llll(J tho 

p rro:Uncptd lic blaot ccll o of h'1'<JJ.lllc.atic l•f!:phoiu ITCI'-unnl c~troo, 

or in v. tro phytoh 

'f cocnnf\11 pl'ql t?tl.OD Of i3ur'dtt 1 0 t~our Cull~ in 

ca.t:U'Il la\ -t •r. cell c Jltur II orrored wU.quc q:porttmitioo tor 

l r l xpw· ~. t 1 otuiico on too tu:.. a: . 1th o1ch ro dily 
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a"rJJU.1 it ~ 'DooaibUl to vc:i...4'y 

CCIIOC:n1ng Ux: ~ t~ o~ nesis ..... ~ se-

• t1D'11L". L"l theao stu:Ueo, i:rmolo-:l.ccl 

:th obs;:.rr..tiC¥1!! m tissue cult-.t.""e.l 'l:clnrlar 

It' s tu.aur blAst con. 
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ot ~t tunour ...t ly::l?h..:~'J";ic-Jlar tisSJO (::i~viea, 1. '+:-> , 

llama rand WUacr., 1954-; !din ~an, 1956 ; 'l'hya, 1957; ?..d i n -t<n 

Jlilaoleen, 1963, 1965) . D.lrlng t.:c first .ur....--tct· or ti.i:J cent :.11·. , it 

... w14el.Y ~lleved t:i.ll.t noq>l.r.nti o diccnoo utlll = fJr u.-.:(l'la.m ,;.."\ 

Jtt!ol., Dn4 th t i ndigc:hOJa c..c ·:ell 'la iu.d -r;nnt i."ll~'l.bi t :mto af Arric.l 

Wltfl ~0\t rotuctcxl 1. •nin:;t c.mccr . l'ho:JO bclicfn .llll"' of C?Ur:l.e 

-~ 'bocllu& w en d:.~rinr~ thin pcdod, " Car: ph •.:ie : ''l uoro nblo 

\o ~~110 c .nc.;Jr thrwr)\ tho thick ·.nd .H t r.- ctin: ocraon ci' 

a;GZ~!Olm n ;1 r r.:wl\l..,:'lt infooti vo, p: :- -.i U o 'l!ld nutrl tionnl 

tin:. • · 

, ~ e cr.:oilod nt t.: ond of tho niootcont h ocn~j ruvl diU'i."\ ~ 

t ldn c..::ltllr'/ , tte ticulru:~ly doc:u.;.ntod 

Ol'll ot W1a1 ,Jt lr, ollldc.llly d1. 1tJlOO Cil .·- 11 'J\!'.T. t tur.Dll'o 

\lla:'l1.oa t ~, 1964) • 

~ .. t d1110 

1114 J:U.ll!.l"Obl.y tr..ao ot t.'IO dioor.:J<; pc1ttcn.1 in o ODt tropict.l At'riC41\ 

co:nt.riea ovvn today. I:O cc:rusidorod that t.umruro r0l11 "prot bl n11 
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• 11ccl Rc~'l I nGtitutc in I.e. 03
1 

t!ut 

ot .!r-;. lt OCC'.lro.IC~ ~ CC . .'lO;..r in ;.t'rla. ~c fimly 

Ca.li.. 

1fJJ~t ( 1935), r ... ortin0 in the fouo:n. ... g ;,-:or frw N~iz ' . 
1 

t IS f Ct 1 o..ITlU fo.Jfd l'.! ... rlt:lbly ClO::<. :rl ::rll:u~.i.ty in tho 

t on . of tui :11ro aeon 1n Kony: nnd :1.&11 M .. , .:'I pointed oot the 

strilti:. ;1·· '.ir,h cru·c.TtA/c.rcinc:rr.. rc.tio ( : j)1 n citutlt imt due t o t ile 

- blt l Cll"'ticulo.r cri:;in. Tho lntcr 0T0\.1l ~o cl~saifiod no 

I\:J ':11- oolJ uu r:J.xod-oullod ar :n"oloid ~rcorna. 

S..ttcntion ..ro.o in nub::oq ·ant yos.rn focuo:Joo on th J then 

0 Vi~ f at t,, t • ~;.,;.nt noo :J!otic diOc:lOOD hovo n diffo:runt type-

::.nd. :lOU 1.n .n: r c:. . /.l.c.l,_•t::in;; tho r .J001'118 01' l!orl'o .ioo ,i.cJ. L"l 

:n 
' 

vi o .no. ooll wo (1964) nuo l:i. t h t tbc.. puttom ::-t• o..'\lu:or 1 

• 

D f r \T. ck ll too em 01 the l c.ot can1 .Jr , 

C..rt. in t~ ll or t uoQJ.l'll rcro n p·xontly z:ccn t.lui"U :.'\Jq.tcntly 

t. •. 1:;, ~ u.d A; io:'.o. OJttllU~ 11qutz:.:w~ carcinor.c. , hap:.toa~ 

r.nd c r.-i.c:.l a: :cl:n"l D t tho li:lt 1n rcporto cO'\Con'.ing rxli .Jl'lZlt 

tr- "n : 1t .>lClli.l m . . :!l.1 71Mt ~lnno.Xl 'lZld K=~r"ai ' c n.'U'CQa'\ 

ert tri r.r) y c anal , A. ., .. D.JTJ 1 lyq~l,orot1C'.tlu t un:JUru .roro 

.J1"t.r ~ r .r ;n.o cr• cnoot t.,ru at 'lttt- :lpit.-.olJcl t~..:nruro ooen 

{c- 1n .d In:~l · ,..,_ 
1 

1 . ;;) '11<1 1n lligcri.r. , ccrt.U.'ll,y by r r tho co:mnont 
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a. 

mn ~ m1 K•clWl, 1965). b !'i ""'L-c:; ccr:pilod lr; 

mt:l..-. tlw. •at, Coc x-1 nd .. :us: lfrl~ , ro:-:- tr.:: n lntivo 

.,. ~ tic .l:.r t oo:- r-_\ ~ ;r:;u .., to 23, ~ :.U 

aat d1aa.80a eocn 1."\ t !1(.. ~:l ('!' blc 1 ) . 

!he probl.&:r:S at un r 11. 1k or t bc:~t u:;:-~lkl'llc ~:.i -.islc.:.ding 

_.., ltc.ti~tica in tro-1.:.1 JJ' .i.~n co.mt ri s h!l.t: oco rnscd b-J V'"'..r.io.ID 

era 1n 111tityin • tho 1 ck ~ C1nCC!' incB.cx c mtc:~ for catpm sa\ 

with figuroe fro oro d.:oloped co.ntrion (:!1 ~son , 1953; D.lvies nnd 

lilDJ., 19.;1.; Win ~a"l , 1956) . o~wles c..'ld ~ Usa\ (1954.) aptly rc:~kcd 

that wo ncx.cl not w it for t.lv; full c.st bl1Dl'oc-nt at fccilit ic:1 far 

~to ' cording of vltnl !It tistic:l ooforo s tudyi..,.; the C!ncor 

lnci .moo or tho uf'f ot ci o . .vlr.:l:".w nt <':". c!:lrcinogcncai:;, lx.causv ".:o 

Oil.n 110 :.ut~o. o .... ..J..l tr:. t thic r:1 ... 1 onlj h . .:to C•1. t.; bo.1t by 1~.jor c:..t~ngo:l 

in aocicl !zy:ltc:.. wul utructuru tht. t CL!l'lnot hc.v.J fuilcd to influcncu the 

CIIDOOr situatia'" . Al..1~;~GI. .u ca:;,cer &Jrroyu in A!'rl~ to d!lto h:~vc 

been rotrospvctivo in o.s pr:,.c;. , : ·0'\'0rthol oo:J, thew reportn pr<r.rido 

u.ctul intCJn!lll.ticc , and ll.ft~;r "'""' ooXl!l1tltJrc.t1on i:l 1).1·1cn to t.he pitf:.lla 

inhorsnt b oa.tt-illn& E".dl inoidcmce n·.· , in still po:llliblo to clw 

that l,y!:;phon:.t o 1 r tu::r~r; h: '10 quit e. ·-I}· incidc.nco rotu in Afri cu, 

O&.ncor 1.1 eid'"~ tl :uroo ~··Jins.) Ita:\ the recently lSt nblinhClCI. 

01noor rc;;htrlc:s in l:J..: ~ '"Uld l'ttul:\1\1 t itwgh Cl'Udo ot:ltiotic. l ly, 

CQ\tm pn.'Vi ;All: iq>ro "i.:n , too rcln tiN fro ')1.£1\c:r of lV!lllharutic:ule r 

tucoura sh=n tc- b a.ctmll.f 'd ~or ti~'Ul prc-lioual:f thOU, · • . llO lntor 

Bitu: ti Ql ro:IO rt'Q'l •he. r.-co¢ tic.a of tho ro.tnd-eoll llo:ll 'wa~ . .Jf tho 

j wa 1n childrc:'l 11v1ns in ~1-opicnl J..trl.011 a:s c. clltJ.copat holosi cnl 

cnt1t:r (:m-ld.tt 195C; .rl'.itt and O'C:uc:r , 19S1) IIJ1d ita ol tu~lticntiCI\ 
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r • 

a (O' C """ :ld v 11 , 1'360) , 

1 rt r 

.c a ... -
... t ... 

4 ,gpoit tic tis!I003 in Africa, tho pattern 

t -a w1 t u. t .in cllln:l diffora frcn t.rlet c f'o.md 

l'(. , .. 

l • ro .;.:. ~ .... l.dn:n ('l'r~vll nl Joll1fc, 1958 ; 0 1Ca1cr r..'l:! D:n'i ... :;, 

1 ~ j " :~w, "1 955) , PQllic..lc.I' l:,mha:n i s unc<n!Ql (Octtlc, 1 ;703} 

•.ol.a..lO ~ •• a. • 

t. C-;t'Olp!l ( CG.i:.:l.l.n Uld ll'ur.b'.~rt. , 196}; ;;}l1nc;too ::."":d. !.!acl61lr.1 1" ) ) • 

me kU.ltic tl·ic rl1JM coll !lb. ca.c. or ehildhocxl i s q..dtc cCL:.llcn, 

t.ec.,.mtinc:; for ~101'6 tht.n hnlf the totiu nu:nbur of 1ell~t tumaur3 naCill 

ir. c.lrl. d..""':l (01CC1',or IU'Id DJ.·rioo, 1960; 'Dlin;too ond Hncloan , 1%4) . 

2, Inoid<Jnco cf: lt;r.::: h?r<1 ':i a..llar t\..-noura 

in J'i ;"C :"i , 

Rcct-:ltl'r , c'l.:oc:Jr :rc t o ISUI"'.r .. cov~ins tho 3-y nr po.Jrlol 

1 ~-1 ~} nil c::.x-rlc 01t cy Edin,..Ttm :.nd WAolonn ( 1965) nt the ~ccr 

- "11St~ 
1 

U.C: , 
1 

:rco,dr.n
1 

J.n lm.lyaio or tho 1920 mli(l7lC.l1t t \r!OW'S 

~.;,iat-l'..:d witH.n t:Uo 1-::riod ro-,c:J.od th t uolid l~'CP!'torcticulc.r 

t urt~ , cl clin • 10la a , ooo.mtcd fer one fifth ( 1 • 

::z.li :P t t.x..JUrr. I';. i.:l'tc: 1" • 

ofc.ll 

.ti\lridtt ' a t\o...:J.a' ...._ ... ..., wOO.lntcd f~ ~:s CJC.~ na ~ or all U.>lid 

.... 
.l.:l 1m cnti t.,. , u 

• 
all tiJ.ignant no~lnC'"• no "int ·" J. 

• o c:t-4-oina .n ci' tt.o ocrvi: ( , ., ) in 

:n.lAtivo rnt.io rru oncJ, •• •a \rJ fnr tho ca:ucn,at =c r 

---------------------------------------------~~ ~ ~---
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10. 

o_ - 1 

t.. ... _ ..... 

-. 

c:..... 1\ .. r t .J., t .usi~ 1 :;tud w o ..u':!l Q'\ tho rcl.l...i :c !.ncldcnc" a! 

... ..10 l})pt~..--t. r.t tJf P-.~tholo& 1 Uni'I .. I'Oit/ Collo.;e HospH,,l , Io tW11 a .:rl..nj; 

tho 6-~r poriodJul.:f 1960 toJ.JTJJ 1.,00. i\11' nno.lyais of .figurua 

Ob~ ~d. fro thO fileD of tho Ol!ncur l'.t> '.i:Jtr'J 1 CJ:l CllJI:ICil Wi T.'ll'lt t'.r.!Gl%'1:1 

r ,i.zrtU"'d .~rinJ t.l'lio pori ad ir: aho:;n ill Tublc 2. r:~cro i:l ol03tJ 

ru. L..r:.t, to tho :roo ltl' bt .in::::l "ay :::di.ngton u;1u Lnelua.."\ ( 1 %5) . 

In cJJ., ••1 :J7iJ '-"""l111!1nt t l.t:O'Jr.:l 110ro rucP-&tw~ out of tlrlch 950 1roro 

~li tUI:Ic:llrtl of l j'rl;lhoroti a l :.r ori&ir•, incluiling }0 l"yolo-t a. There 

oro 1 ;} c: o.., of lOU;- <.l"1it. • 

Ac ~OJP 
1 

thG l yt'"") Q:OOtic- h r tU"l ...ro 'lccomtcd :l.'or nbout me 

tt.:• (20. 7,) C1: .lll • 11 -n:~'lt tul:llurs 'lcccpted by the. Clncer P.egi:ltry. 

'Il'.ia crcr. <:£ ncoplAa:n wn.o o ... cn a rroqucntly AS nll the three 

ca; .:nc.ct t i1' a of o ~n ~a - OJrvix, Liver 1 end 1lroo.at - co bincd, 

l t.;-l jjv lr orotic J.t;.r nco l.A~1 600 woro dint)l'loscd 

J.atol "'1 U.. 11 ~ 1. ..rca. .o1 (1J41haroticul r tur W".l nttcl't11t cd 

•) r 1 I"'t n at C')ll.ll rs: t ..:; 1 . .rl'llC) t ic s.;:rioo) ccountinl; rar no 

.....ch ~ 1}. t, cJ! 11 li,r..u t t u... • 
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10. 

~url:itt 1::. t1.::. ·.:r. . hi:! is 1n ::nrkod ccntr-... ..,: 

J. , w.~c to .~t.-or ;.cc ur .... 1 1 c. ,o, c!: ill c.~ldbocd 

..... i: ~r t .J... L mu .... , ntu!l , o .~ Cl:\ tho rcl.Ltivc !nc:i.cbnco of 

L •• he D;ru .• :1n<..11t ut P .. tholoc::,r , Uni·; .. rsi.t: Oollcge ;iospi.o1l1 Ibl.dnn, clurint; 

tho 6- c. r pol'iccl. Jul:f 1~ to Jur.o 1906 . ;;.n • o.noJ.:rais r:£ fi~ll'Oo 

obt inod fra th<; filoo of t!'\0 0'1Jlcl)r ::W')iatrr 1 i%1 co-.men 1nl.l r.lnt t1r.1curo 

r ;i.atc.rod a .r1n,:; thio period ie Cho.:n in T.:tblc 2. ~cro i:l clo.'lo 

110lioi tumwr:: af l;,'t!PilOMtic lr: o~·lgin , incluclins ;o r:1y0lo~ c. There 

• 

n.. (20. 7,) c: ill .rrll-n::.nt t\l:::our.!J accepted by tho c.mcor Reg;illtxy. 

'l'l-.!:1 r;r-ou: .:£ nc:JPlAr:-.n mo en s fro~cntJ..y as nll the three 

co__.rr.cot t·rp :1 c£ c• dn .. a - Q:lrlix, Li•tcr, nnd 3roaot - co bin.~d. 

,Jt t...J :r.tJ 1. orotic lnr nco 111m a, 6 l() woro din~090d 

hb ~ -i.e .:J.:. n J..., ~:; 1 (l,.~hcroticul·.r tw.our.J nttr.LbJ~C<l 

t ~ at c'll.ln r1.' t"" 11-hocjtic s.:dou) acci:Ailltin!; far no 
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••• 

e 

ovo:- crlt r1r .'ar ~.TC tiC7:l • thecc dis~sc:~ into r~coJi1'd. !lllblc cL."' .c -

lo 'icnl ... ntitio:~ , T'nc aitu:l.t ion w~:~ further c !X:Dlice.t od b'J tho 

c:-::1' :d • .ui.ain f ro .. he d011tion of 'lrl.de1y di.ft'crent tcr.:dno1o6Y by 

ir ..... vi 1 u .vJsti taro .00. ochoola in doncribin • tho pr oll:.!'or;.ting 

c.Jlln ir.vol•t u:l , 

L.ti ·h~ll:..t'O .... 'lfti.:J or;,inud b/ 'lircltcr.t in 1864- t o include ltl'.lit]lllllt 

I'l.ollu;;r t . ':If 1 r."'1l no.:Lo 1 It · 1 en, no .:ull ., l c.Jk.ol.c:..U.o. nhich ho 
had dcocribod two dcc!ldoo c:u-li<.r ("vlrchow1 11347) . .l.lrc:ndy, Hod~Qdn (1832) 
iM l.n.tur iiill:!l (1 8SS) h d duccl'.LL<.u nJI1'.oor of cLr:...u 1lluatro.tln; o. 

t11u.J. c1 ... ni ce..l o;;nctr 1 o tno . lain i'ontur.:Jc of .:hic h 'iroro pr o rroo!livo 

~DOll 'llillto o:.llcd a«t¢n 1n dice . , . .l U.!lao 'i70:'0 o.lno Ct>.; l.J,l<l n~ by 

'1-rcl:.o t1 bcl~.Jin~;; to tho lyrl'h.,......, ....,..1 ,;roup at tw:.rui- , 

Ku.'llir\t. ( 1893) me crod.i t l .ith oahbli:."rl.nr, tl- ...... """' -tion of 

UJC ul , .]'IW•t UL.:.:ur..~ at: ~ noioo trc t hu l culmo.- • .uoo r on.:or 

o re U"dcd c.a !'oc:Ally invnuivo oolid t.u:~wra lllcldrot. "''" ~,ue., rk of 

1~ "l1 1 .:deb in :l di1'1\l!lo prolltoro.tiw ba1o mrx'(1;7 ch:.ngo::, 

'rl., fir st t i.r c .. dce:.d.•u <:tf thiu ccntur:,· 'll'itr.cnsod tho conh"I'IVorsy 

en tl .,.o.llllcr: t ru:J Vl.r~ nooplnotic 'ililt~n':luio or Hodgldn ' a 

:'i 11 , C.mn q nt m incro. n1n. hilltop: tholo ic.lll ot <ldica, nd 

I' .rt-<:".lL'\1'1] 11 m l t or the worlus ot Colu;r (1906) , :ollcry (1?11•) 

1t 'rx; " clu r t.lnt thoro = IK.V 1"'\1 dlntincc>-AFRICAN DIGITAL HEALTH REPOSITORY PROJECT
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.. 

1 

t-.ct r c r:f l.i • i .. tu:Jo.u-n c;:-o dcterl - · rill, &.ehr 

.tJ. ( 1925) dt...e.ri lCsd rolc.ti • .ly ber.ign fc:r.J a! l .J= aia 

, tin· pa...'"tlc.lcrl; .c toll ic lc: p:lttcrn c£ too l CJ!U .~, 

193v [Jlr. 1 9}2 1nt.rcduccd the t en.: "rotot.:,el sarca:x:" i."'l 

C.CliCrl.aL:. jet enothcr gx'OJp or l;~i.::lrotic !l.tr rwcpl! ::-l.ll ill :hlc.'l tho 

oollo ero pr1..1 ti·:o rJtic;unr coli& ( ooo Klropcrcr, 19}4) 

It bJc nc.co11r:v.ry to find II."\ appr o:i)riJltc tcr.:d.:loloiD' t o e~l::sro.~cJ 

11- h<:~" rc -:u <tit cl by 'lirn:-tcm w o no langor 'ldoquo.to Md its 

c ~'lot ti.Jll I o n1nc u.lff::s rc.od "WlY chlll'\~8 . Prusentl.)· 1t in baing uood 

:;rt.. tl I.)C!.fi.c: lly tO CO'"/Or 30lid t u..'10ur::S p r oduc<Jd b.,' c:c.lla of t!\o 

l .oo •tio c:r. • '' P...,tic looia" w. o firot 6\1 o:stod. by Lotturor ( 1924) 

c..cxJ b 1 ~ .. ,...r (1 932). .<ol)o-S.uth (193b) rat lin l th1D titl~ 

• ar t ho r • .n11.:: c bcni 11 l,yl.'lphai tun~, -'J1d pNt'<a:"Nd 

c _' 'J:" .~ .1.1 n t az r . Tho tcr:.. 'm:.ligncnt ly::p .cr- ' 

- :xn~ -Jv jlrOi-CD= IT; Bill.rath (1 871 ) 1 but it ao nat until ~ll 'lJld 

L•Jl r: 111 pUoJ.iOilti.xl. an tnoir olinciccp tholo~;ical. etudioa af CU<lr 

£. '0 Cllli(J!l .Jt .lj~ .orct1c:Llar tucour:s tnnt ito proccnt lido ucngo b7 

"' -""2. • m1 ~rHiuh po.t.'lolo;;!.ots boCQJ:.O 'lilt lir.!l(ld, l'n~ l"n:ne.'l uchoalo 

Ld u, tht. , I.oUlo:.r.l ..nd C::u:"'1n prefer the titl.IJ of "h:..Ol •tO:s."U'Qcnn&" . 

CCI\t '!WU"'' i tor At .ol opi:ua~ is he101c.vor cxro libornl, lll1d IIlla .00 

reg:. 1 ar f h.od b:l.l tJ b'J jt'OOJP~ tl'.o:so t ll;.loura 'tO<;other n "MOll" 11 at 

of lu q>o1vtic ~ 1:,-op 'lid ti~ c' (IIIOO illuotrntocl t tL>our 

nQliOncJ.r ~urc , 1 5) . 
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•1 I , ~ - , ' ..nd biolo"i.cl f Zlc:.ic:nn af 1:;.-phoid 

.t rr-r 0 t \t.. at!. ..:r ~ in t;;po,. of ti:JOJO!l
1 

l>Uch 

• 
I :: 1 tic- ... • S o L t;h,} iliolo~ 

v :. . ~ 1 o..i L. .... cx-.s . h ~ou..c. eppe~ tl:eret'aro thllt 

11 .. 
...r .r lc lAbrJl. ~ich i s ch3tir.cti-;c r.nd nt the 

• L t.l.. L c.. l" e in !d! llci ty 1 sp. cit'1c.:.. , _,d cor.notation "i th thooc 

t ll ..>d n J ':Mr~ll:r • coc t c,l 4 ur "~ecu:-s at thE~ ot.'ler ..... in 

t,.. f ti toe, Tho 1:.::~ TTldch 3J w to fultil ill thcoo criteriA is 

n 10
• Th l't1t>U"O dopt:L.m of "1,:,7;1pha:c." ns t he g-.!ncrio 

.IJ ito uz;.:. o 1.. o • .o .;once c.n cmrcina.n t.nd 68X'Oa::t:. in tuuour 

cw:.trlt.B io taNc..rds t ........ c(llcopt , 

5:-v l t - to h;: 'itl 'b' .m • ,.. b;', v.ll'ic-1n :~r~ .rs to anvclvo 

.t s ct ory ~ 0 .1l'Jr-..lly ceoptablo oc.~c::o of o' lifict~.ticn ot 

U'.o 1 na ~ into cli . .icc- t hol.o ~c::.l t ypoo , Gro::!l -uuta .ic. - , 

<: -tolo -;!.cl :.:x:t clinic 1 crl tori:l. .oro unocl in vr.r.i.ru:J ca bir v • ..no. J.lld 

.u.i'rc .:nt de~ :. f e h. nio by n~Jro .ir•tenti • taro (c ll®dor, 1931•; 

tbbb-a- d t 1 1 }B) . o-. ro, ( J.u . 'b, 1954-)b: CIX1 their clnllllific'\ticn 

d • 0 ccme...<>pt of the :.Jlltlp tent I rl dti vu :::o':lCnc.lty-..;c cell, 

c .c t wh. 0 , lificcl by P ll..irl r ( \ 9J2) in diocucurlng t ho 

l ( r 

In • 942 , tl 'IJ1 

mJ <tcl univcly m cytolo ~nl grCIUN.l.n . Tho;r 
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t ~ifiQti m finis nl1.u ty h ~ f"'ct 

t c ~~~ ic: t :n in tl.t"·'m' tholoc;r in t\..~tilly c;-toloj.c, 

r. lu , thoro i:~ co.:.z-cJJ..tio:t '..etwecn the cytolo.;ical a.ppc:u- .e 

t oo lnd ita b1 lo ;.c 1 :t:l cllnict.l bch!l.viar. In •ulditiCil 
I 

c..ncl l,;d rl"Ct'l c~ :- ti·rc ntudico on ~.istolog.i.cal appcar~nc..., 

;.u:: •• ti 1 bior:Uc. o t.'\:'.t "cJ'tolo;.c tyy~ 3 nrc rc::":.r ;o.;bl y const ant " 
1 

c. I:W'.t or vic" .ot clUU'\.."'d by Custul' rd Bcrnh:.rd (1948) . 

c 1; c. ,i.e• l olJ.oLiriontion a: t ho l.:/rlpha.no b no. scn~~ll:r 

..CC.. tc.J. ~ • .rl.t UlO 11. .1 tiooo c:£ bi:~tolO.:J in elucidating the t.ruc 

r. ture ::If poorly diti'o.NntiAtod coll-typoo. Tn.i.B difficult / io 

NOt:::tly bcin_; oolvod by tlYJ UOO or Llllcillarj m~thcds &:.ell us 

.... ~tJC..c.. .iatr; 1 ul.trnstro~cturu.l otudios , md s:icylo oytolq,;icu.l. 

~ .o:.ni1\l(:o , inca bimticn 71th arthro.iax hintopntholo!:.J . Tho 

P-'"Orr.il1l. problo::. or too adoptJ.on i:'l dit'.fcrcnt lnborn..:ori .. o at' widely 

<.&i:'!'t-"C:!t :~L-.o::. far tho &l.-o e ll- t ypo ha.:ovar rm· . n3.. 

'!iw C::xltCo"".,POI'Dr'/ cl.ll::z:d.tic~~o:l f ll'I'CUI'Cd o.nd ._o .<...J (•"...th GO~ 

~ic:-.tions) by th:: rl.ter 1 t h'lt C\l;gootod by R'\l'Pnport (1! 3) . 

'!hia •ch!:J:C or clAo::ific:>tion 1 \):l!l()a m eytolo ~cal t;rO nda, .nu 

:-"lcc11, a firlrt cu • ~c:stod b'; Rn pnpart ct al ( 1 ~), : two 

-"'C.'litcctur<:l ttorn :1 hill t olo;icnlly in tl>.ia ol.:..oJs or tu::tourG -

t.h;. d1N.'wlo •1 nod.ull!r (rolliOtllnr) ~~t.· rn. ('fublc 3) . 
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,.. 

Tnblo 1. 
15. in TrOPio"\l. Ju·rlo:. 

!~view of' Jlllbllehod c ... u:or ~~llart.~tic..U.,- :r tun"il..I"Do 
ahcwinr, .n;,.ln t i ~ !'J:'I]q JcnC.? 

!(.7;p' u:xroti Cl'Ji l• r 
b.JIDOJ.rB 

' ~ or all I' r1o1 ar 'l'ypo of z;.<terlul Tat:..l Tot-:.1 Ccuntry ' conoora .AuUt.elr' -·..nU r .:: r oanJ:,·ood oanccro WIV . ,~ 

'"'J I o.ruU.,ycod 
• 

U1 ...nd ..;.1u. <, , 1934 !l~;:r:iA 1 926-~ Biop:JY 
• 

500 ,. s •• • ? 2). 0 

1 ~}5 kr\)'ll l<. S ?Biopsy I 546 r:. s . ? 2) . 0 t, • , 
~ ana r,,ld-11\ , 19*7 I •!god c. 1935-44 Bicp::~y 

I 
I 1,000 130 13. 0 

fi_us , 1~ Ugnndn 'P.)1-l .. 9 Bicpey C..'ld A.utq~sy 
• 
j 

1 , '· 19 217 16. 6 

rae r;.."\d lill.c.:n, 1954- Ugunda. 1 ~52-53 
I 

3iopey ruu1 A•.ttopay1 796 65 8 . 2 

ln-.. --t, Q I ' 1956 Cold C~t 1923-5.5 ' Biopsy IU'X1 A'.l t opsy· 1 11 lj 11 . 9. 8 
1::, 1957 C<ngo 1939-55 Biopsy o.nd Autcp~ 2, 52~ 33~ 13. 4 
r, tat & llAclUIUI, 1564 raccrJ.o. 1 :No-<i1 Clinical and BiCJ!?:U" 11 >·I 176 1 7. 0 I 
ain ~.nd 14::lb.rt I 1964 Pronch iVo at 

1950-62 A!'rico. Biopay nnd Autopey 7, 68 952 12 . 0 
'\;tat 4: ll::lcl=, 1%5 :Jigcria. 196<>-<i} Bio:""""" 'Utti Autopoy 1, 920 }82 19. 9 :x:'l t Study I Nigcritl 1960-<il) • 

Cl.lnio:U., M opr-y 
c.nd J.utopey 4-, 570 950 20. 7 

it Excludi ns leultacr.io.::~ 
1: . S - not ote.tod. 
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1G, 
T bl.o 2, 
-·-=~;.;. 

C.:t !l ll' t nc~ln~tic Ui:~ ... ~ co& r.::t~ct.xcd. 
t ~o C ncar ib 'i try, Ibrull'\."11 luri."l ~ tho p..:ricxl Jul_f, 

1960 to Ju."lo, 1%6. 

~~·~·-----------------~~--------r---------

C:u'Cinet:::~ of L1. v or 

Co.rci:1a.:: at' St c.'l 

J..crunc .inc (Lll ty,- os) 

11 ~ .o::J,:U"Qa 
(1J.cl d!.., u..rld. tt t\L.Wl':l) 

. ~·' o .u. 

-~la ... 

t: ::l.L ~n.-icd ("k-t-culocl.o") 

T .... t.l Solid 1(,- oru ic.•Jor 
tu.:;-:urs 

·;unoor cf 
en ceo 

600 

15 

950 

!Wlntivo 
1~~quancy 

} , 1]' 

• 

.-,;: 
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17. 

&J'P:lport' o ~-~u ic.:l.tia~ ar uowr!l ar 
t.lc l~~~o- , c opoi tic ti.J:IUO:~ (Rnppnpoxt, 196}) , 

~--·-------------.--------------------~ 
T"~UR 

( 1 ) 1'11 th dif t\1 :10 ar 
Pn:do':in; tine cell- type follic' lor 'ttcrn, 

( ii) 'flit h ar w1 t out a.J"t¢eni1: 
involvc..cnt . 

Pri.:::itivo roticnl:~r cell Unlignr.nt l.YnPha: , r. lJc:~,llrn 
cell typo , undifforontin tt.od. 

iioUocyta !~ ...1.}1.-nt lycpha.x~ , t""UticulUr.l 
co ~ t rpu, hiatl.ocyto. 

W.wt1.oeyt u a.nll l;;~hoc,tt 

Pocr}J dit.r=tint .. d 
1:,- "'C --t 0 

cx.ll 

'1'1 ::Ut. :t 00 ll 

!b.u '1\0llt lyt:~pha ..... , ~O"in 1 a 
t.,po. 

1u: l.J ..nt lye hcno., d:wd cell 
t.~ v { -stiocvtic-l),Dphocytic) 

-
1:~11 ~:mt 1)-.:pha=t, lyc:mccytio 
t ,-pu, poorly ditferentin tccl . 

'ill jC.t lyrnha-r., 
ly- II t(;ytiC I. 1 tOll 
<!!..."'fo."Cnti:: · • 

Cuora • 
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18. 

CH&.Pn:R 2, 

L., ..-i.,ow a!: ~ r .. l ti Vuly high i.'1cid~onc:-. o!' th .. l y; phor .. ti c l.."'.l' 

tu: :JUr:.l :n .. r1 , ill a.ttc:::~pt una ..:.de to c.:..rrj out u lU.otqJ:\thologiccl 

th thu ~\of 

( 1) clnll:.~if inc t.t._ in t.h..., ....... ;itt or ca:;tqOl":.l.r.; 

•• .J .o.r.ok tu:'<= • .ril conco"tc, c.:nd 

(2} dl>t>lruinin lrJ. t:,:J p ttorn of ruhtivo i'roquoncioo 

t'.f t.l\0 V n ooa types, those fn1ch Ca:Jtril:uto 

l o.r01oly t o tho I!.MIIlNttl;r high incidence cf 

t ho :::c twl our o, 

Priar to t .>rl.n ntud,y, d idcn :lf ill l yupn nodo bio;:Uoo 

:-cp'Jrt.od in 1%3 n.c "non~l" or r.ha-.:ing ~nm-~cific r~ctivc 

' provido • u~:cM 

c -raun :;.in:rt rlUch n.:!qll ntic ]J. ·-- lbsior.:. could bo OMosncd. 

ln .U 156 ll<L II ~re t .tUcil , (IY.O .. J:"l)CI'ldix 1 :nd 2) , 

C ..lA. 

Hi t lo,y all ioa d biopsy ~~ect1ono report d u."lf!er the hc:.dinsa : 

~;, i. 1, I 

cell :;..rcu 1 od jd.n 1 s a!ae..30, roticulo:do 

.1 ..,_ r rio.. July 19'.,0 to Juno 1966 wore 

· l- D rt r•t f P :tholo~t~ , Un1vora1ty 

' 
11r .1c. r. 1c • tim, 
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1.;. . 

• I: . 

..,...._ u..'ll..c.. ' ,olo ictll r 1 • .nd i f the '\ppc:ar.mccs 

olfta:df it cco:z·.lli.g to ::h Ircla inn.ti."lf or pr olifcr.J.ting cull- typc(o) . 

I o t c o c olidoJo , .lro cr.· ruch QUl!.lity a to ncr.U.t cl~.:~sific. .. tion 

't'ithwt Oi1'ficulty , In BO..C C B IS hOOQ'\ 
1 

suet~ "!15 1\."l'/0 been 30 

'"'oorl:; proc:lo:JC<l or rooorv·:ld th t ncc ......... n. of critorio. for cl..o 'loifi-

a:.tlo:n . .:... ... not pos iblc . ~uc.~ :~l1doo ?IOl'O scored r:.s "not cl.nosil' c..d" . 

::. ot one r.<!ro cl on.li .. :l nithoot prior lcn07lcdgo ai' cli.!dcn.l dL.tn l~ the 

3 U""OO ~· th.J 1\.D cti•:o biopay mo.turic.l , 

do 11'"00 of ~.;structien ol' 

:11 _l t.rc..U t .. Ct.:r'Q I 1 l,\,I.Jr;"l ar di .. td WtiQl ar prolii'Ol'D.ting COllO, 

Jll"'O cr __ ,t cell t~-po , ot: ~r ovll-typco proac..t, t'roqu .. mc·· of cit otic 

- w.e 5, 

:L"ll'iltvrnt1aJ 1 >.IJOF~&ocrtollio, fibrosis c~c: . Cl......Jc:ntian 

o1 t.• 12 J.at ::ll.o ic :.ll.! ...:l.oti.ngJi ~.M bl.o typop uotod in 

c: 

Aft r • 

1 

• 

till.1 iahw at t ochc::.o n:co r.A.indccl b-; 

r.i \ir. tl~ of clllc:l "ra' lti•1l0 

r u nt no>..<A. 'l" ,'in! 1 
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2C'. 

.'.11 illl l.i 'n t 1 f :IX'~ i.e J.l.lu· hC J.nc ..=! ro J)l'~ lucc.;l by 

( 1 ) Cell o1' •11 \ ~'loc,Ttio xrlcn: 

~ o rtua (~ ll nu.liu . ., nd lru•go) 

• 

.. tic::• h.. c lln 

~) ..t: ';i • rc. tlcu.lh:- cx.rllo • 

l -c. ............ • l.:l) 

• c I} • 

.l .. lv ... l .; lnlo lJ. IC:J in 

'ti~U 1: t..._'-Q.U', AU 0~ 

, • r ~ bo 

• • - 1 r 1 

• • 

• 11 • 
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r, • ' · 

P:!. .• 2, 

~ ... • ... .. l • 

Pi • • 

;,,clffc.."'t; .et:,.tod rot1~llt.r cell l•-'"""'hO "" • 
(6\. c cU 1:~ .::1 'A) • • ~ ~c t i nin: e ll 1 .ri t h 
i:ldiat!..~t wtl!.:•"J .:!llO to w 1•Q>' • .1.111 'l.'tt~rn . 
Ooe r.1 or.!l l,j.:phoc:.;tcn pre · ~· . Ill' ... , x 1+90. 

t; .!iffcr.mti ·t<od :-.;~cJJAr e.Jll :.... • 
(So;.cc cell 1)-;:e:...a:: ) Palo s+~lr." :.;,,-.c -t iu.::..!'or..li.Jl. ~.11"' 
1nt r 'U'"' • by m n bcr ~ I!'~ ~ocytoc. 

n! r..: ~.~. 

ti: o:ll l,_,~. .n . 
S."'- tG ot ~:1:. ~ r~t¥!"i~.n by vc:.c!c lar nuclCU:i nnl 
·.ra ..m ::. u _.l,i l n ·~lcolua . Cell :.n-i nucle!U' 

.Jt.l.i lltin:t • .it:::.! G ca.::...IXI , 
• t.:li E, X t._r. 
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?i;:o. 2, 

.. 

'li~r.oro:.u tod rctic<u:- cclll·~ho>:~ , 
{St cell l ~ :I .'A) , w~C J<U.C 1St •.! .. :dn_. c 11 ri th 
.in:il.llt!l ct oJt.l!.:.;; .. .. ..a to v,;'l"~~tJ. • t. ... o . 
Occ~ ~ J.r. ,;cfto:l prc;;.Cit, :: cr. .., x ,..90, 

l':¥\ii'i'e=~u! :\:t!C:.llAr cell ~ ·- ••• 
(5-:.o cell l)~a:n) Palo st.clning :.:;nc:-ti\r" ..!' -rJ.n.c o.JJ:I. 
,int r -u-..cd by "!'03 n• ~r d tr~ J.r-;?hocyt ., 
. ~ 'S.: ~.~. 

·1~ u: o:::ll l,\.1)1'·= • 
... _ ~o o:ll11 ch r :tf-ruoa ':rJ •to:le!.c lar 1\UClCU!! n.nd 
pro .if :tt u $. 17 ~ •l nl:Ucolut~ . Doll ~nd nuclC!ll' 

<1:.l!U\:J ~aUnct . t=o c~:m. 
~E . X 4~ 
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1 • • 
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1 
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I\ 

I 

st 1 

0< 1 ' 

It • ... 1" 0- • ..l ' 

.cT. rosp .:.o tc J c 

· , prC'7it:o t'-· mco -•c - •• <>..:;u 

-... ro 
c • 1 l u - ll!" -" _ tic M.ll. ... c.. t - • 

ver 
a: c.-.-f(>!"t. .t O.t- ::': .:£ th-. ~·.Jl.liOr.'lting 

r -· .tl· 'lor.": 1 '-"ll .. c; '(.r cell t·~3. 

1. !!!!. tr.y~t.ir.tud n..\lic~.i.l r oull..;;_l..,'(!l.;:;;....h:;.;a=·~:.:.: 
UC\tlu..l cell tJP') , 

S;n ~ if : ,...J.l I Jf1 n t; J..v! Jho , 

W.1'faro .• tL too. -
st ... coll 1-r? 1..1- (c:..ll .. l~ ,_&.l-l<I!";,1 91J2) 

li ull.i".f.'UI'I:.ht t~ rc .:i.OJl O:~£;.tCtr"" (Robl)-Sn.Hh, 1938) 

lb'l p=o.. ..J ..ln t n .:n nroli.for..tm3 coUo o.ro ch,o.rnetcr-ood by 

ULlr c.\u'.:J op..• .Ac n ti!N o..'ld oync.ttio.l pottom c; &ra.rlh, thcn.by 

rctiCLltU~ pr- ;t •• vu a: ul.lll.i'f'orc.•tic.teci. -:=mC:lY' c collo in np}x.:u-:nco, 

(~ • 1) . • IC • ,.ol~; 1.. iu tt.loretvl.: lert;C, boinE: nbont t".l.l to thrCO 

th n na • to .r • r. t.i 1. ,'ucleol~ ·- ntrl: orldcnt in 7\llY 

rmclt-1, .n 
1 

• >'roii!Jnt , t ,,. 'l.t'O u1111 ly :! JJrl , ,:-nll nnd btl.oophilic. 
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r' .. • • -'ltl 
' •• ' • .! 0. _. ~ 0"" .!. :.! 0 .d !\. ~tl.II'Olt:~= . 

,.. l • • -(. ... • " !'(.5111 t. or c: .fl :.:n~ "I! t<.J 

(' • ~"0 i': .lS U-M t..n-: • "'-::.11 1 .oc rt .. a 
• • • 

• l' tv r ..... prollf ... -: 't .L"l • c CJlls • 

•• 

.. nc 1. ..;."l.bct. b.:r:<.J to - - • t l "~ t · ·' in ...... •· .... w ~ t- :o-:.. ,;.;.op:l,/ ~ _r_-.. 

c: :.. n tel t ~ - •' r .r .. .:l, r if or. in J\. Jh. t-.L .. t~" _pci t ic.! 

ICl.lc-r.tAUo1It~ into1"Dti t h J. trl.x :..=.JCLJ. po:~i .i ·to for colln£cn 1:11t rich 

ir .• vticulin 1'1 broo arc 1' oauily do sti't' .tlt. . 

I.1 r..,.x.t c~n~. :., l'f~ cmtiro ncction S'lo.1o tho npp~mcoa juat 

•t. ~rl.b.:.1 • IJl' .h.. t .Ji cD.l ~ a of :r ... umlifforo .. tintdd roticulnr coll 

f1br0~ • "be nuclc:u- i zo nn 

t ICl i 

:. 1 
oo;rtoa. Th n: ia h porc'il'(l.:~tiar.. , with clo50l,t 

c: • 1 c .r;..; 1liU"' • .L'1 ;.· JJl :1 ObJ..'"UrinO oth~r nucl.:ru; or LUWl • 

'l'1 • ~ 11 1. I\.1 ~ rSt 1 t h. t rJ!' tu.wr c ;:J ~()(I. or ruai£an. co.U. 

11 1 ~ . :JC'jt • 
:11 t 03i ll in infroqu. . .m t , thuro 
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23. 

r , • ic 1:n •• bro 

t 1.c t I Jl t 0 

l . J •" • "c._.rl.:f .u:lt. x::tic c:11'fcr~:1t!a.ti .... . '', -':i CJ.tod ~lich 

ad ;:...rlx.r ' o m. ... r.ticn (E:1rlic.'l r.ni r.<:rwr, 1 J35) U"-t t he l.:'/DPhoc:yt os 

l;Jll. l • ' 'll ntG fr.J 1•G •• tl:t &tn in s t(..~ cdl l~npha:ns o.re 

nif st tl -:m cf difforontint1Cl:'l of tho :rte!:-' calls into colla cf tnc 

.x:,rtic 1>1' • .,. .~ior..,blzu:tic ar oil.ul:lr diffcrcntic.tion of ot~ 

CUll l rh .:A .. D I• Vv n t fo.m:l t~ra'J.nC:lCO ln tho lit~:r. turc. .>.VL.•"U 

p toto. .icr,:,::;r .o 1.:"1arting i de, .t1c!..l cp~c!U"" 'leO a 18 t:lCX:JC c..oacx-.1.l>...d for

i'i rolvrmh 1eyti c lVI ~ho.::1 h:lvw boon mblioh.l<11 tnt tho<; h:w U bo<:n 

.loni ;n tc 1 t~ thu non- :m¥clf ic t L•rP - ru LculU" call O.'U'C'"' • 

t:. t mUl orJ in ':n?'Tl'l '\bo'lt tho .">X: c t hintio~ ... nc.si:- of lid typo of 

1 ta , 1 · o .,:st cor:vini .. nt t o n. • rd it nat cs clistinot entity 

.Jt r s..r n "at -::oll l.Yr"lla wi t il fibrol,y. hocytic <!1!'1'oN!1tic.ti on" . 

ll :1 ~It 1._· ph • , l 'l:lticul\.l c.:ll typo 1 

t ?O. tic - (.Lo]l'1pttrt , 196 3b) 

?.u ic .lu. . c U z= ( .WJJ.ut, 1 ~)0 ; L.l:.lb, 1 ~A) 

ClAr. toc_,"tic l._• ..pilU (c:ou .1IXl Jmll ar.:r, 1~) 

P..r .• , .11o J..i:: pl. dA cJll- t iP'J d t!> .:ho 1.x:t oa"ltrowul.o.l 

tWfiru. t a1 • h;.. r 11tioulu:. cx.ll. :.11 ro ra-eo<l th l\t it bolmc;o to tho 
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{.J .. 

t:,1 ~- Ja,i't"'"" l.Cr.J[ J.; cJA C:: l:: c.Jlle, oL"':J bel! e-.·..: it h aorbod !ra:t 

JD .. flcrr:.. t...r.t rotiault.r (:stco) eJllo, \"ihile other:~ ht.ve cb.il:!!ii-

cxp;;.ri,. ntll.l .,..,.i~'lC G a.'l0"07'1ng that l...rgo ly::rhxyte~ c:.n --:odulnto into 

• - Cl.· ilt:; cellc (Bc.blcl; 1914.) . 

re-tU'dc llll rolAti ely pr:l.....itivc: • ..tctioe,rto:s, u:::aoU.;· e :ssoc!a tcd ~d th 

-vrop;J.l r<~tiC"Jlin fil:reo , !in :ri th r.a:c c.'lpceit;: for nh."oOC'Jtoais , It 

1:~ r.ot uot .bll ~'le ;hothor or no~ thll rctir- ...1!" ti~:s (believed t o 'l:c 

n.e\lrnor:J of eolln~":Cn f1 br .. s) nro ~'to pro1\10t a:.' r .. tieulil.":: cells , 

The. c;rtolo:ri~l o.ppcnrnneo:~ of roticuhc oolh in his~olo.;l.ca.l 

l'(;•:.rt t oos OJ:"~ cln. ttJd.o t.ic. In th., 'IITitor's (:JC?Cri-.:nco, t ho ccl.n 

l'c: turos ~ b.; at uxc;. plii'iNl b.'l th.l proW't~rnUns ld. ~ •1ocytic OJlle in 

ho lcin 
1 

:J pn.r: ~.n~la n (Fi , 0 ) , !lutieulun Ol.lll! 1\l'. ch.'lr..ltOriOcd by 

lrr-.,:c. r nl froqu:mtly inlon~._ vu:Jcic.lbr rrJcl ..:us, ,d, t ., c.l.1otlnct 

prwincnt ro..nd i.ntcncol:r oo:d:tophilio r.ucloolus t;hl.ch i:J fre quent ly uccn ---
to bo juincd to 4)(.l"ipt.crol chru~tin by f i ne ch.rJ3t !."l t hru ..lJ , Tr.o 

Cftoplnru 1:1 fairly obJI'lili\nt, l"aintl:r co~~hilic end ::::\,i' wct ......... t 

• "X:1-t.o:e1 p ..rticl o. ln.. coli 01.0 t llnc 1:: i rroi)J]Ar duo t o cultipl o 

C",l'tl:Jl~_.i.o pl"'OOK:IOil lloJIIJ o! tl .ic!" 1\.N ZlCCil t O be CC!T.tinUCIU3 l d th 

adj:uY .. "at cc.lla ...t tt ... a c:;:c t.)'llc . 

W.otol.o~oc..J.l;r reticLJlu:J ccl.l 1.1-,:p .. mr. llho ro rnaooa ot 

tnpl-.At:u-:ll•• ~ ~llD lith tho ppcar'lr.e •G j UIIt d IICrib..'() , 

l'J.toUo f1 ·..u-c.o 1 •• ca on, n r r... :nlll l.y; hcytoo · • ~ bo o~ttorod 

"='at tho prolil'tl.l'llt1.n • ool.l.o (Pig. }) . Ph SOC)'t o !!I my be cvi1, 1nt. 
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OI•N«l&) 
~ Yll'icaaa 
hll U\4 

II'CIIII tbaqh 

:Uc ;.ncl 
~ •.4•• mo.: in ~,Jpl• m1 c 

Oao:l.a:. Tl&l. F. ll 
a&a.ll t ia 
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I I 

t. v .r.1. ~ ~ ho_o ).c _ typ ... o o!' l:;:.p.:.ocJ1:t..n 

- ri i :1. v .. bL:tt o..ll • til c rL:~ . ·- sti.a.o _,icwy l" ... co ;Un .. bl .. 

......... -... ·- l l . >eft , t - !. ~ 1.: ,- hocjt.- 1 cn<i th<J 

l :..1 :rt. • 

• J... 1... .-.11 1.} . :lO t ::i in rc. .J.l,y idont ili,.."'l ~causu "lt" ito & ll 

nth clor...lj nol:.. ln.r 10 (1.'\l'l'l ' tin olUI'.lpll . ~·uoloobs c.nd cytcpl•.Jt !U'U 

.r:J. · if 1 r :iuiblo. 

• l r .. 

clu..ll • af chr tin p ..l"t1clc:r., :u po .• ~ss Lo ... occntric rin 

~e o -tool r: • Tho nuclcoltJ in froqnuttl/ vi:d.blo 1 s. l1 

.:\ 0? lie. 

• 1 obl ot 1 r 

• ro. .n ' 
1n ~nt. 1 nuol cu!l ~.W. a high nuclc:-x- oytO'llAc- :i.e 

t i • 'i'. c.'u· ti o '"'Pl.: o t -,in1n , nh.:nd '.1.:1 t 1 ccnr no r.r.d ovonly 

.1& r:: • :L :111 • ucloQli c.ro intcnnoly b..·u1op~Uc 1 ltrgu 

"llU h •• m ~ ..nt y cytopl.nra is ..:..J_co;!\tJP!u::.ic, c~;;ll 

w l .. n net , r- .1 to :>i.e !r.J ~1 • 
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26. 

cU. uic r 

"JOT} • . -
t !" _..ntl 

- .%' .'ltl cr 1 

1. lr,;:p. .ocytlc 1.~ .a :~. 

'l. ,..., _.,.., •• , ..,. -v... . .. "\ ' Vlt 1J4> .a ... 1 ly::ophocytic type 1 r.oll 

!.ifforontin•.c:l - (~:pp(:.p ort 1 (1 953b) 

Lr"'flhocytic 1:,=- hc~Ol:.!l. 

L'FP .ocyt ~ • 

Thio t:;po r:£ ly;nphan 10 c;, r actcrised histolojjl.cnlly by 

llhoctn ar cl.O!Ioly pt\okod c:nll l.yr.:phoyt oa. Occne.l. n.nlly 001\0 largo 

lyr~hocytc':l --v· be cro~nt , 'lJltl it i!l in !lllch CI\!Jo !I ti'JI.t occn.oimol 

'1ittltio figw.oo 1.CJY bo ll(;,.:m . Tho c0 uOM:~t "'N :IOT'tntion io n difl\tsc 

t ~. but 1 M c<X':":C I 
!'olliculnr pntt r:1 l'J be evident . The 

c..'U"CCIllO ncc.n in r lyt1p .ocy tic l.Y" J:bocytic l,yr.:ph~"L , lUI n. roault af 

rroiSOl® d l.D.r.;o :ell diffcrcntint c:.d nm~i!:]lt'..llt hiotiocytoo 

.:ii!}'Crcod o...o."l. co: ll lYtThocytoo, '11 :1 cncCWltorod in thin sorioa 

in bi ey fnn 6o yooro o14 =n • 

• 
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• • 

27 • 

. li ''~nt 1;,.-p .a , l T:"hOC') ... ..ic t ~. poorly 

_r. ~ ti t - R::~por:, (1%3b) 

l'ho ~-a..!Jumt nn. prolli\.:-c.tin~ cel13 ...rc.. l.ycphoble.s ts, bJt 

1.! ve:r.lr.oly prc.m:~t n."'~ ir•ti.L.;).tol;.r d.x.cd ;;1 th t."le olast cell:. arc ce.ny 

1 :..P .;o,;-tc , <:.Otn 11-.all nd ltu·cio (Pis. b) . Tho nw bero at lr."'hoc;rtoa 

• ro . t v 'X'J 1'ro~ 0!1110 to o · , l: .1t is aJ:.'Ill;n such c.a t o IT,!..,,. en ovomll 

... tt. u rJf tdfforo t 'ltiCJl Tith prapCildoru1co of bl uat fomo, GeU1 at 

Jlo .u.atl c, t.io .... rl :1 nnl not n 1\.nturc, 

.J'd.cM lyq:~11a tc . 

The ut.haro cl' th firAt J>...,...., .,. .... d hinto1~cnl ot u:ly of tho 

..;ltiOIDtrlc II t.l"C~ ;rc.~t in childl\!n living in t r opicnl 

•..l"rJ.C.. I\lJ~ th r .... ~l.'l~ 11 n ::nli i]L:nt l,y:~hC1"~ 1 of t ho pearly 

.iffe:re:: ti t lyl. l.oa.;tic tJFO (O'Canar '1Jl 5. D:.·J ... aa, 1 bO) • 

.• lt. 
1 

,o. ro ;nr..~c::l llD n t ype a! l r- .. o=~ ... , J.t pro-.:nt o 

n nut. 1 co.l ictt.ru qultu uli'forc.'lt fr>:L. ttJ :::a du~cribcd nbovtl for 

1Y=?h~1t1o end l:;.-i~ll ~ ... stio l;r..;plla.n&. TOO prodcuino.tin.; coll io 
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1),, ,, 

.tdt:\1a l:l't;.."';·:a.A; tAr:-!-......: &.1• ~ ~100. 
~ pal o oll-.:1• • .-. ntU.l .. -Gt...OO lion ll.&f\1nat c 
lu•jpo n. ~d pL"'ltt'~. U ng llnO -,:: hie blu t 
ooll a. z .. 50. 

!: X 

£ z. .... 
.... 

; • :.r:-; -

• it 
l 
l :' 

t c m r . 
l ' t; 

tt '.l . 
• 

• .,..-..r.w • I 

~· r.w ~..ll • lc •• • • ... ~ lJ • b1 ot c._U • 
• 

... • ne ·.s. ·~- "'7'-- . ....... b.:t ~ :~!.!.::. .... ttoct in I 

• 
... • _r, I • • ::t:t. ....... ~ ....... - _.. 

'-' ·- \A. 
.... :: ~i,;tl l£.ri ~ 

- ~~~. --~ ;t ble~ 

• 
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2o. 

t t 1().11 l • ';ll. ot::: , CQ ~ to the t ;picn.l l7..:ph blr..:;t, 

.t • 1 1:: %i'l I 1' rchr::r tic, tile chrcr::1ti.'l rr~ leo:: coo.rG.:~ , i:J.1t 

b ll"lt..Ant a...d oro 'Mooiphilic . Crl.rc1\U I!Cr.lt :..-.y C'l ::~.ctima -r.y reveal 

cyto lnc..i.o 'facuolaUcn.. Thcoo ll.tjpicll lv:::phoblests a.re t.l:rays clo::cl:f 

l:fql.,';()ytcn ununlly pro:JCnt in tho t\::lo.:r n.ro nat o.:~ n rule c=Bf>J.<;uwc 

u:st.llc .i<X' 1 1 • it.o:liu iu ver y c o a1 , bL.tt tt~·: be :n:ndor~.d. !.nca'lcpicruc 

b'! tho intonr.u 1\' erohr~-Till.t1c1 tj' ar t ho bl.t! ot c. llll. 

·~'l i.cyortunt hbt olo:-;!,c:;..l d\nr t:t riG tic ar the BurlcUt I s 

11 dlffcrontilltcd, "nan- • 111')\r.Z\t" 

~\!' th ~1 .Jt -;, llo. Tius tli.JI erw af • 

c:z1s;1cuwo }clo ot dnin; h1nt1ocytcn n ....... wt .... blcic,;ro'Jrxl o1' duLly 

ct. in>~~ ocncr..crttdc bl ot ool.lo 1:1 p.'lthogra::lcnic fer Bur'd.tt 1 o lJl.•"PhG:n 

(Pit; . t.. , 9, ;ni 10) . I t Bh ld bo.J otJ:~o:~..-. --t ~ "ot~"l'"J·:ll:y" ot'fuot 

th n pn£uc .... in n..t 1:1ll.lnr t o ihrid.tt 1 o l.y:. ha- (~g. 1.5) . 'l'ho 

_ t1oc"t n rr 1t..11t lJ oh c-;toplnzd.c vncuolr.ticn, .Jla lntra-cy~cplru::do 
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~:,;:in ' n ~-.- - : 
t~ru:.: illo.r .:uu:o t .I c ' • • (H"ltiCn' a lJt:Ph"-, l:~:.ocytic 

:i<Z~eta ~ ~ll J.f. .. c ... · tt~:"G .r-._w ·• l:. rge, nolo 
.:...J '!L.nt n:tticultn c, 1 , 1.:cluC1l.: a.e S.tcrnberg-ibed 
cell, :Toto ittr..ic f' ~ 1r. r .. ticultc cell a little 'l~OVe 
chi to u. ri.Jnt. ar t ••• fi.J.o, :.ot .. "at!UTy- ;;lcy" ofi ct. I ..::d ;: X 4:0 

!is. 14,, ?.tldekin ' :~ gl't(ro·.ua:_ , (.Li.lsldn ' o l:t.J.Y.!Ct".:l. , r:ixoc-cdl t:rt o) 

.'. plo:t: ~·aide pi, .uro, ~Ap~ <1.1Tnngod 'ld:.\i:cturc af 
~~ Rti C'UlUr.l crl h , t\1..~ giant calls, lymphooytoe, 
N.broblna o r.rt1l CJU nwn into~·collUlnr r.:l.trix. A 
St.zrnbo.:;rz- llood C\lll _.,., in th centro or thv tiold, H nil Z X 491 

ll~.):l.n • a n:.rcec:n. (HodeJdn•e l~,all., l:itr hOC';tic cloplction ty;l()) . 

Ov .. r l:llnl.na ru:ledn.~o or pr'lifo~tina rct1cull1tl colla 
·ilrl or ~lich nro >i•.nt oel.h ith c::.r;g,d nucl.G:~r o.t:.;pin; ~ Ani tr~cnl. Stcrnbcr -1\:._'d cella. ~':.lilhocyton 
DO:In t:, , I ot o 110 _, ty f'i bti 11.n:- at ra:n • 
H lll:i E x 4$0, 

,Pit", 16, St..:iT.bcrr.-Rcod Cell, • 

'--t...t c t <1 
I•Otc .Uro-~., 

"wl'n-t/c" ~.n. 
lirm'Ult l'.ticul.un a.!ll , 
- :nd iiUlt lt.J'!) l.IJ olJ. I 
• lliJd t; X ~. 
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29 • 

•. lt 

nc. l tic n t or • 

bt. • Pr nt l,; , :;:dn ' :l l1 - ~ io CCZ!Si-.!er ~ "'S • chnicc -

~c l tit t.~ 1 &.Jn, 

t.'P][IU'~ Jlcoo .U.ch ,. ~·; t tlifi'on.nt r.i to:; in th;.; ~.:co pnti..:nt , nt 

-· ·" .. t t "J:l i n th:. n tu l ~ott~r"J Jf t.'l-tc dioo.eo, "l.D:l i'r;n pt.ti~.;nt 

proB<Zloo :Jf p.Jculitu· 1 liUlMt rotiOJlw:: colla, tho 'binuoloot od 

;;iunt ron~s .Jf .rhich h \ "U t. d13t inct r.woo.r.noo lU'Id woru firut nntccl 

• t '- l St 'fl~.rttJr :lf tho 19th CCJ:ltury 'by OOVor ::.J. •fcrkor:s, including 

Stt.n\ r ('1 b98) :u.! d.J:;crlbod in r:nt ail by ::Wed (1902) . Tho cello 

e.n. . ;,. k: •• t:l b-J ve.riwc OPal,;,';.lL vr much "Stcm'bcrt:,-R.xld c.~lla" io .::no. 

T'ndr pro _.co iD p thoyto .nic fer Uo:4,Jd.n ' n dioo: eo (Fi • 1 ~) . 

'Il 1"0 1 - .rthll.y 1\ prol.iforrti<:n at r.r ~~.t ~ ... oLiocytio 

cella m~oc± t .... in ., cr~11 dor,roca m th l ;r-:ph c-;tc :s, phiP cell::, 

g::-n , "rt~a, ri.'n-obln t n nd ctlll ~ !'ibroo (Pig. 13- 17). 1\0 

rol H vu pr • ..rt St r.~borc-R.:lcd c..J.lll t e> ly: 'lll G1 t ... a ~ .. used co 

tho lrtd r r t hint 1 ;i.e:'ll o.~b-cl c.aalfication . 'l"'nr..:.a L.O.">l'l oub-clc:~aos 

e.ru r c T.i1s. • .- , r.l t.ht, t r. .dnr;~l06f c.dopt ctl. bY r..riwo c.u thoro in 

acri 1.n U.;:x: 11 'bclt;~o r OJ 1:.'1 .;1111'\ in(;~ .13-1,) . 
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Dlttlao J. t!~ft1o ~~~. With P!IO'J:l.afollicuJnr t tczon 1n Lcc:s. 

ot.: lh..ot :1 cr ".1'l:>l1t ... ~ tin. '\lo-~ci."ltnl -ll <.Js --•u t~o;vt cilll.i t-o tine ctw.: 1Tllh0c.Yt1c e.; ll:s. 'It-~ :u.:. lliclQ n :IC::t 1n • w .'"! ~t l .. L' • t! t:!.c:U. 
"1:11 :c; :: "10. 
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30. 

occ:Jr, in w .ich there is pr li.fcr.t ion cf 

c ... l c.~ . The h:.. .-ti <: -to:s in t hi:s 

chsn r.l arro :"U\t in a:. ~ IZ'.C\l f'l.•..n ~rrcmtir.t<.la n:ticulur cello 

:buniant ~:~sil\op,lilio o.tt..?;~lr.tn t.."li c. rohtivol_y ~ lllll nuc1auo uith 

ICilnty !' r.e1:1 UJII'; :l cnr-. .t1.n : nd r sinJ1e t iny bo.acpiu.lle nuo1c o1ua ; 

tho tm:lpo i:!. r ~'ld r • .tG.l, nn1 t.'lu nuc1tlill" ac:abrono diotinot b tt th in • 

.. :.tr •• in f ... t>.zo i n t pr :o;•.mc .. ill the hiolil:.<:ytca of 

intn cell l... r P.•i:n :.io nuc1~ tcr ll'.l - s •tell ns ·r.i.nblc - lCIOI:ins = 11 

1. ~ IJC;rto&. ..lL ro .inC1 t in , t c \COB in the clbSc o:ppr o:dm.t icn 

or s~ U 1 • hoc 'lull t tho ni ti c .. ~c ~ll cnrp;ins . Tni:s npponl-:.ncoo 

~ n: J.n1&e..nt t.J in vi tN oncrcr.~ or ·~rip 1e s1s" nnd 

"p..rl lw 111 11" !.'\.. c-:i v d • '!b 1. "'""' a:si em there i' ere >ivan iB t te t of 

t . oc-ft 11 ._., t.!:. in c.cth•o biol o ;ic·.l i n ter. cticn 

c;tec. 

lr rtic 
= 

J. t 1 'ic 
r .:lCO in th t :;t pr lifc."D.tin Wi.lll 

1th cny 1:mPOocytca , l ho lnt ur 
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o r l!. - ti :1 , <r n 

Iring ~0 • tut:sf - ti . 

• , .• ..c.. "' . .()rip loaio c.."\d 

• 

v. PI..S .... ~IJ, TU..f0Ull5 

ll " 
n l'O!I.l l.J,i• r o ot;ni:) bl o 

• a h cc.llt' ' l'runU or ovnl , 

, ' 
.ilie cyt l rn, r~d 

.~ ..r'l tir. , 

rl" 0 Ur r --ht l o.rrnn t 

• 
I""\C rl t O(l 0 111. 

Ua prov1cl a 

• 1 1 -p v ;r, tlvlro i in ell 

., r 1 c ll uir.o ~- "' 1100 (t 

r t W JIO l.t oc t b . 

1.1 All t.l.':Jit.it.iun Cl!' 

' ;p .. 1. r1 1 I luo b 
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tic irl.atioc:rtio pr ol h 'ontic.n, cr nn 

~tivo cou..:ul t~ ...n a: ...... ~·~ " 11 ~ 1 •· -- - 1 'J l .. .I.!"~ neorl· -;tic tr.lllsfor: t icm 

• Sizru cell . .1at1o 

h'nc.'l llltoot:~ t£ J-~t"Ol.itor tin_. sinus l.! .. tiocJ"t..:s aro r.ssoch.t cd 

1.th a:J . .y occ: s1 .l 1:;. .ocyt.Jo, the L'.Pl"C:ls!..on is £ivon d n 

a: U l r l- .a ~ . lt -;;o 1d h.J.tcvc r .l pc.:u- th::.t :l.lch c c.cos ~ 

r:. , in •• .J.ch c..Jc.:rlp.ole:d:s r.nd 

;crlp lollis io r. ;rt; .rkutl , 

:·or .nl pl ~ e z.Lln 1; •:o "' .. ,u lmC\m 1"00.: U:,· r~cognise.blo 

... ot.i"l rio nPiJC .rnncCI . ClL• Met r:l.st icell.y 1.hc ccll!l ar~ r::ond err ov ..J. , 

-
~. t 1 icr.l 

tu:: .-cr , f .1 r l.J n.. r't: 

t .• ic:.l Q 1 

r~d 

-i._-i.nr: the "clGdt- f r.ce" , "c".J"t-"aL,ol , •T 

lr x·~.:J.:r ar (lxcl uai-tcly of m:ch coll11 pro-.ridoo 

o_m;ni.o. U r;.l.ly h Cif .. -r..r , tMro i& in I!UCh 

T ,ri t 

c....U. "'' .. • :;) • _; • .nt1J ~:pn11 turl..l r-v :l.110 bo 

mu; t , l..i t .Jl.io ti ..t'J c.ro urr..: ll1 ra.:~ , llhl.W nm-.Al c:: U l.Jt.phc(l.{to 
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~2. 

1x: -r.s..:r.t in ~ roci '"' · m.r ,__..r ~ ......... . .......... T .io pictur.:: t -pii'i ... n th .- ~olit~y 

:s t • ur::J, 

ox .. n. ~~ 1 • ·-· c· <+ .. ~ - 'J ~ - · 

n.1clo.1o i:l lt.r0 (j .... tn pr..l .ir.a:.t nucl~-llu::~ , z.:a .:it t1c .!.'i i.U'C" nro ccr;u.:n, 

or the 528 bicp::ii.o s rc.vicmod. , 27 • ore in t'.\0 opinicn c::r tho 

ttritcr .is.lil.l. ~\.)~d e.G ..:llle1\[nt 1 • ~ha .'l. on hi:;tol o ;ioo.l ;roon .. o , 

~ .... -o b ::...:r.: G t.'tc. r \"icod diD.(}\· io Cl\ :: ~. c• st.n, By f n.r th<- co. 10"1aat 

.. _....... . ......... th- f tlilurl.l t o dietin...,lioh <n.."lplr.atio opithol hl 

tu,o:ur=. fro:1 lynpha:n . T- :o of nuch C"':Wo r oro nccondJ>.ry n£ltnst~stic 

CI-3. ~- 1d cV'Cin , i n 1 ';lh ntoic, t:hilo two wcro ncphroblr.sto;:.:~s 

( il: I 0 t;U. -..:I') owin ~· 1'Cf1 f eci of tubule !'or.;Ation. 

"-- " ~'~' -........ x llt·.- o! tb.; Dl.idco. The. _.::.l.i ,;mnt n::.turc c:t.' thooo 
-~ ~- - ..,._ -

.. -1 _nt !~ 

t • 

ro 1n Cl.ll J.ih. lih .i.. 1.. 1 ,il ncti.o cr s~ c;t;l.L. i y.::p.a.;Ul.D, 

... c.lJ. , 471 ...1..r,.citoo cr: cl:.o :ificd. . ao!IO fnll into mo 

r a: t .u t .lvo c .. ibtolo~ tJil~D c.l.N* d!II!Cd~ (Tnblo 5) . 
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B II' • • tho B rl:itt-t --...: l.......,ha-... 
~r- -J•.;.: 1 

ccn ti tutlnQ t '!. t IZI~-ftfth ui Wl. 1.~. h " .o I·'· -" ,., ., . ., , ~... ,..,. ....._ ""1 ipu • 

a ar. r ZO .. .r. . t;. • c: a in ..... ch "-~ 

"\ 5 ; ... .rs n. b lcr.r (T--.">lc 7) • 

.a:.- •. .-..t co.. ~ l;.- • . r • 

0 or 15 :IV ::.ro , UJ.t or -;t.lch 10 .... m; l'ral lyn:ph ncx!o biopoioa. 

:,..rldtt 1 o l:f.._ ,;r_ ..-n oxlua~ in tho cl Gtiific~t· on oi' h~.; -t: tU.r-.!.:-~::s 

14, bt:e~uoo • .int:.. ooyten •·Cl.'C incanapicuo.u; (proorbly 'l.baen~) ~J\:1 th~ 

UJ! •• :x: :-t.i c l 

"" t or 1.: a: ~e .... "lC.., ntorOO in 6 C:-dldrcn c.;;od 10 to 15 yo •· .. . .. , ,_o pa •r 

th ot.. c 11 t.,."l'U t ')t-:.11od 34, ~ fthich 10 

tl 11 vith fibrol;r:pho~ic dir.cronti tion" g:roup • 

• 
.i:!'cn: .ti t~ oo into M";icull.l:l cells (][" 

u..! ticnto -ri.tli nt~ ooll J.'F-.pha.-n 'ldth cr 

u. l1 n • • .. t& :.rtil..l or t.nl fib::-olynphocytic 

• :--' t. • t ""!1 

- t . ' 
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lr.. • ;kin I :5 t 1 

~ C.ccr,'l\tc.d fer 13.1;. ot ll l•• ":li.O ~s , 

::. hr::il c. t "~'<l .ro :no" _.. 16 • -~ -" • _.. • "- • '·" "" t.w 

7 ~.. - 0<:. _,_,,I t 
• ;I ' 

... .J ·-'"!.~ ( :..rr ~ .'\) ty- 0 (?i • 13) ' 53 l:t:\:. ar t.1.o .i~a c~ll 

(yon 4a.r) t T'O (:>1..;. 11~) , . "\"' tro rue.t 16 c:~.a. .n -rroro cl~sl:iricxl 1s 

the l. • 1' )C ~ d.: l ti :'l (oru:c::r: ) t·-.o il!- .. ci tho~ \7~a o. l"Njlondor-nco 

~ St..::n~r - it. .. : c~ .. l!l lll-'1. ?i ~..!TC I' tic·.1lu. c .-....ls m. th n. wHo vi:.rloty 

a: nuclc r t,;pir .nl r&C 11otr11Ntian or l ynphocytes (."1 • 1 ) 

..:.~tioc ~-c ~ 1 • . lrtia •. 

(1· ' - .at' ge tic) l;i .• • 

-

~ rr l! 

rL..c l u. 

' 

' 
.~ l ;p •• ocrftCD ~.y :£ t:icn ""~ ~:.vidc::.tl:! vitr.in 

t;~.n· cc.UD , t1:r.~r 11~ pyt:n~ic .melt:i t.n'.l other 

~ ...r (.r • • 1 8) . 'l'l'a j]j.- .nt n· t'.lrC t£ th. o:dCI'I w.o 

lt ... .;. theN r e n <:].inic:.l d.ct"'. to ~ • uot tho 

- lv ·.. !' ....a:t - . l ail o, ~ 

it . Jllt 
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zU.nuo c .. ll t . .i .icc-Jtic l :r .1 ""') . 

s v -"lt.....n li J.! t 'I • -J.~ c ... t J. \1.: S I C1X 

• l...- -.;.'" t ...... u .. r rc ir .. t o:-.r t m ct, , .• .!l.d ..,.,~ r est 

~i.:lO (2) .n1J.lr:. (1) , . _.....ruo (2) c.."'la f~:....tr (1 ) . 

Oi' t:- 471 1 cP•I 1 A:l rcvie v~, ..nl:r 't ::.•""cd ll l'ollio.U.r.r 

f rth · n not: o. cr.udno f ollic.ll.o.r l y::r!lo-..:1.1 but l'1lt !:er .. sinus coll 

l.1 st- <:: •tic) l • ,·.a-~ L •. !nich t' .oro r.:-..o o.o J - t n ccnl'luencc a1' tho 

r.f!Op.L~: ~,;;.ic £;!,, G.J 
1 

o. tr.uwJurcc ::~ctL.:.'I ct: t .>C uovpl.t.otic oir.u.cs j.vint; 

e. pacd'li'Qll.ic ~ r ipC~ ~.co (F'lg. 19) . ;io in::tnnco af cl •. cr col c1'1.nt 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ER

SI
TY

 O
F 

IB
AD

AN



-

'Sb. 

• • . .. 

-· 

-
. -

• 

• .._e 

--:..0 

-~ · 

-- -....... 

:"\:...o - • • .~.m i 1.Lcl tl of c.:Jlc:uu , • , ori 1:11 U dng 

(. 1 r 1 · 

• • 

-- -. • :1.1. ~-a. ) 

c .. c..-

• 

• 

-

• • o c~ n ....... -_ _ .. J . S..ncc ;n,,~pcrt ct cU. ' :1 uv lut\tian 

l, 1 ·' ). _t ;...::; 'lxlin~ incrc LDinlEY nee opt.:. th"lt 

• • o1 ° 
0

- 1 -: 1·· • n in unju:'ltificd. Th.. S\1 >jcot. 

-
-. , 

• 

• 

• 
• 

1 1., 'U:s:~ .l ::t~t , clo.,or-

• • :.1 • .Jlt. :.c.l:t r ro..;X')DD into a. 

n :.1Jt .if. <1lW r • 

Juu to 

1tw ~ ..... -1 .n ) "ltitnto • 

'J r- r1.tJ • w qit or ""o1tl 
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37. 

Cll" eavi~ l f Ctc:'B Ill' both. nO::lt rcBi:rl: nee to l y.:o;pha".:lS '"EJ.') 

be tel tiv l:. lOt in i.t :icx.nn, in cancctfll-ncc of which tho l:,.'tlpha -. 3 

bo n. .t'u B n1 t :l in r. :.r :x:o l!".d beh;.. vi our, . .1ur u. :>e nbicl\ 

t .1 1 ell. i -.1 ~:· 11. ,ent 1 .l"\10!' . wtlj"' Wla • o ro ~ .uBibl.J 

1a t:oc .;. 03:li blitt th t t n- ~ JJd r •• tur.ll r:.J.otC!j" of l:;:~ho;. ::~ s r:ny 

01. .u-.. 1 ce:. / th .03 t~ cnco ~~ st~ pr vcipi tnting or 

~.ctu;.t..l.n" tHe. .... cl-,.. .! L...cJars . ..c:-... •"1-cq,A.r.t C.A?O!l\lre lllld/or o. 

J.gn .oo porzdntcnt i.nJ.uot • .m aooo , =Y ov.oko.: c. o.~orc ful:::i.n.e.tinS t uowr 

with c:::nsoq nt t.<.lcooo, ing of cort.o.in atnsa:~ in the ns.turnl. history or 

the nooplo. IIIlo 

2. l• tur:ll ui;itory ct undif'fe;r~t~ut :1. rctiQJlo.r cell l :c:r., hQ:!l. 

Tho occun.-et.e-.J in t -n •crl~ 01' n ? •culiu · hi tologl.c 

cpp~:.co .1ch io o ::lt i!:-a nonoc:i r.t..d \d.th l y;11'homs of too ' :Jt<l:'. 

ooll ' t ~, 1t hich in n:r.·ar:.l c ~o cmati tuted tho en tiro biOil:lY 

tcri.nl , 1 11 rc: .:u-1• blc tnJ.y b..c:l.U::-J it W..o nat highcrto f'Olnd pra'dnenco 

i::l th~ llt ... r.lt'.lN o Ttw CCi.: t llJY of diffc rontiatim of l!te::~ coll 

1 0 r.ro t Lr<UI Nticul1.rl c 1. o:- l,;'l AO~l!l.sts or both, tho only 

cvi ,y: • or t....i li :.t JOin~ 11aoci tio:: c£ tho l.utcr e;;:llo with tho 

' n e-ll ' n -
.::ic:.l 1"!Cl :.r t ime. Thoro io o.a fo.r .s tho uri t.Jr 

..cftic t ypo of nucl cu:l , .:n for uhion 

I' l o 1 r f.Yl'» • 

ulC ,c-_ 'lC~' .4 tJV1o:r.l n.. .1a.J.tc cel lo 1111 tell eo Stcrnbor0- Raod 

.~ ,;1 ~t ,UIJ t;ml.®!;& l;"J UCif'ird. i<Xl ~hO D of tho 

.. 
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.38 . 

&.>inl:::l.., c. 11 t. curn (ft · o ~ c 

~-~ 1.:. ! e l:s •• :'(; il." liotin ~~~ oh~d. 'r· ~1'ir o:. vr , fdl cr !l.Jli 

rc. v ... ac;:. cul: r • l=ll..a:~ . 

!'r1. J.j 1 • 1 r tu: "lll·11 v:1 t;. ('l. • .. ~, ·-n·noc·rtic 
- .. -----.. - .. • YJ • • 

n.ticu r cell l.! p , • -. 4...--t fru. :!"CEcnc m' both 

• • c 

p: :> ;roc::.. :>...::11.1l0ti. nt .. clJ at ooq-..onti::l.l bio siu3 en this clr.ss fi: lj'Clpha:r. 

a:.o !A pr:>vo OL'O CJlucidt..t n • 

.3. Difl'ic ltior. 'en ldstol ' d.oll tl:ln.;mocis r.nd . --

In tho V tit - j arit.; a!' C!l:JC!# C. lliotolo_;ic:U cliO.gJlOsi!l ai' 

, r.~.l .i'tar - oo:! fix::.tit:fl :nd ntr..ininR "11th 

• 
to.""' li.n .n:1 t..xd.n. 'tt,oov r , t.hi is c-rl .in:" not true in a.ll 

c : , v ::l if' ~ 

• - ro 
J-ere wcro 

7 fr 1. .. , 

l • ' 
t C~l 

..... - t 
t,.t 

. · u 
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c~ 

-· . 

-

• 

t • F~ it., t ' o l'< C.:nt l iOt on t.'l 11 a t1 nc t i :m \)() nr .. -on 

z ect1'1i lJ ~ 

• :t lui in hJ rot oluciJ.'\tin , 

- n.c ~·. • (•l -t. 1 <U)b) . 

. c 1c .. A I) in 1,.,• h nQ..c nJ 'bv ... "OX";;' 

- .1-· t .·'L r ~iC'Ill\l; C.)l. l.Yl ho: n . 'l'hia in .·tor 

• t • ''" -· ~ 

't -

- ..... l 

.. 
• • -

• 

• 
--

• 

• 

~ . 

• 

~ • ... 0 

::;_ 11:.,[i 

-..... c 

---
I • 

.. • 

1 

.c - "'l t<U:c~ the 1'01Li o.ill.Q :l.tk ..,. 
:.ll - :l\t c~ 1~ ar 1·-:-:ph o1d crl.¢-n fra.1 

•• 

~- ~ 
• 

-

"u 

r 

• .. 

.::rl 

.J::._r ~clct· cl M . • 

tL~ hbto '()!,..,:;ill or ;}.ring' 0 

l :U"" .:C: , C XC" -li.r:I.IUI thi D 

, 

.. - . 

r 

• 1 

, 

I 

• 

t 

0 

I 
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I.C. 

J."iiidl J pr 1.11" X'"' tin ':'lri. .ith•c. oc;llo io . u:U.q\lC ch::.r-: cLricl. to t:£ thi u 

li ~~.,t tu:..~. T' ... c t ... t...lo ).c -
l {\ nt r . 1 - v--=1 .fl'c.ct p1·o .;uc-.-i!. b:; tlt sc ttcrod 

':,110 Gtt..IT".f-elcy otfcot 1:; h trrl'.NCr not ptcnJ ~t.r to B . .r:d.tt 1 s l ynpho..J. , 

It 1ft.3 c.."lo :JJ.."lt'Jrod in ~ lyuphocytic l :,"t...,..·'\a"As in cdult s c.nd in rc ~~ 

a..en i.n :io-lgk!n':~ i'U'tlt\ra.rtul~~ . In nll thoso l.y-h1pho.::.s, t ho c ells f or..une 

.!stioo tic culln, ..._'J 'x .. .nti.rcl:,· , r J; -n- ':lt h!.ntiooytco, c.3 in ::C>lt.;ldn '" 

e .. llo t'ra..im~ t.'"lu "nky " n:N pr .oUfc · t i n ; bll _ , c •.llo C!f u."lii'or::. I'.J:TC~.rr.nc"'o , 

t \JI"1 t;: . 

It ::h _ ho., vcr be ntrosn d th t tlw st :.rr; - n!cy ll.!JPOo..l"moo io 

not :.1 ...,-:, vi cnt in r ll bicrpsi~.: s a1' B-.:.rJd tt 1 n l y::-.pha:.Xl . Hoi thcr i o it 

.l'I::IJ.l vcnl,j· .• Ltr!bJtod 1rt 11 il rtn a! tho SC-JO bio;l::V :;;l.t t.rinl . 

-
• • 

a • :;#'+ -- w •• i. 

lt J J. • t L""i 

:nt •• t 

1 • o;.rt.lX: • frcr. c. nm-'Buratt .lyt; 1 blJ :;tic 

• 
_ oo C<nl.y u Jcl\:.1 oint1ncti vo cr1 tcr lm 

:J 1 • iYJ t crAblO aU./ if 

t\o:.;.:ut' 0 .1.1 o 1.. • .rid.tt. 1 o l• I m .ru in t i\Ot 

0 
11i~aloJ1.c"'l-cJI}r tllr..e.e f£ tho hllllt B.Uo in 
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41 • 

•• • 

• 1c. r c :n. i "l.l.l"'" t •• ...!. '\,; •• t c llX' 

c 1. • -. ll c l1. t b 

.iat.Uo 1 .J..; p.-oco ... 5.Al 'oiq~e; ctc:r!.r.l:J, tr.o rul:l.tiv" frequency of 

.:::..:r.d.tt l ~ .1Cl.ll ·'l'Ul :rt.ill rc:Lrkn".:J.y ' J.gh , r.c c':llL"ltin fm· c t lc::.st 21% 

,.a-otot:;ro • a:- ..ny in·:l.:lti t..t <Jn rei t ina t o ~.c 0(.• rch i'or 1' .~tar:~ 

nl-. crloiblc:J fo.• tr.C \L.ilUJ..t hi j1 ,u,ciu~,IC\J of ljr.l,. ,a_""tio.ll....l.' tu'JOUl'O in 

'~ri rnd ::Jtl.fll' tro 1c l .".i"rlClUl c::w\tr' 1, 
u 
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42. 

Tc.blt. It:: 

Hint ol ot:r,ic olAsc:d.ficcti :Ill or H:rl"ldn I a dice..~ 5.,2 

- --- " I • I I' l 
l:li:~tolo._;ic t ;roc 

( ~: ~r UL~~s et ~ 1 
SJUCk•Y"-O at 

tliotolo.,ic t ypo 
l .. l tJi..:l:" 

hi11tolo ~c !'U!l.ture::~ 

------ I· 
1. L".JOP' oovt'-o .. r:cr.~h ... ll d n.;ly 

p:n.-1 ~. d.n :'\!1 t ; ::10-. ttorul 
roticultt:1 co lie ':.lid 
Stomoorg-Rc.c;J cella. 
(Fi)~ • 13 .nJ. 17). 

2. Plea. or-' hie. · 1 :rluro of 
St.:: nib..- l'•;- 11....<-"l cell .a , 
lyq>hoo;rtvs ;r nu locytx:s, 

:..la .-.nd fi b..-o:Ji:~ . 
(i'lg. 14) . 

:.in:.J'I t ly t .l' ic..U ~ 
dypio:..l St.. o.n'bcl.·b- Ra::od ooU •; 

tiou.l\1[! c -lliS (1"-:w 
J.Jq~hocyto• (i'i.;. 15} . 

' • I'P.:w~ 

:lod,.)drl I 3 J.y:np.'la"..:l. -

ly•..P•·:.c:rti c p roda'li.I'ICJ'ICO 
tvpo . 

Hodgi::in I :; ~'q'lbcrY\ -
-d.x.. .J. c .::;ll t; 'PO • 

IJd;:in I S 1)-:•h<.n:l. -
ly: •· •• oc·rtic dc.plot i.m 
tY'j"~~ . 

) 

i::u-ly l!o le)d.n ' a di I'O:WO 
B..:ni '11 H o:l •\:in I D di CUilOO 

I mlolcnt !Jol; • in 1 " (li 
}0tiallnr 1-,"", !ttl .... . 

''od.;·}c:in 1 o .>:\nl iMJlUlll 

q o lpjrin 1 o 'I."'Ir.Jlcrn 

Fi~ .;.·ul...S..! t .....lu..lc . .-..• 
r.cl. rg ,io 

t1 o.i,')dll 1 o .;"C...t 

<.zll-:'1. D ."() ~ 

ly. ....... 1d ti i..IJ.JIO . 

I 
J~c:Uan 

.rriacn 

'.ISal "'n 

f•·.r~ 

RJ>~ ith 

.. 
~· 

~ !floo2\ ~ .n 
r 

Iu,.b 

, ..,_ .. _ .... 

1~ , 
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4}. 

Tt.bl.c 5. 

HintopnthologicaJ. roviCTT and clnasit'i=t!. o~ a: b .c. lV .ort od lUI 

m..'\l~t tu::~<::Urn a£ l ,Yt'PhOl':Jtic ubr arbin. (u . C • • , Iba.ilnn , 1960-1966) • 

.... ---·-----------------r..~-----------------------------------r~-------------,---------------::·-----------I 

• of' on.oos I % ot l..Y'orh~1 ::. I Sub-to~.l 'lyryc ( lf' 1,: - , Q r.:l. ~ln03ic nul-di~ision 
,_ -. i -I 

1 . lJJ .di:Norc.nti:ltcd 1.,.;tic11ll .r cell 
) - ll'ph~ 

&ticul•uc1 coil :;::.rccr..o. 

2 . Pi brol.)Tlpllooyti e l..y:::;:'•hcr.:J. 

3 • R.:>t1. cu l u:n call l)""Ph cro. 

lr,'T'!p'hL ~l.l"C'T' •. I 4 . U(qhocytic l.J~hcx:-.:1 

5. IQ~:pl )bl.~tic l•'"'lpha:n 

6 . Eurld tt 1 c 1.)-,p'ta:n 

1 '"" diSC i.,U I 7. Jod jdn1
11 r..:. r.nula 

• • o.l.__)d.n I C r-..r..11la 

• • ..._ -Jc1n 1 o ~"troa:.:. 
' 

.Q:;ticulr,::is 1 1v • ..J..x.... , 1..:.-~ .. :"l.l cu ..c~ t'ic ly .~-h.,. 
11 . :.ii.nu:s e-ll {;.,Lttcc;;tic 4 

.Pl ~..,~ .... o....ll t ...... ..ur I 12 ··1· .. • r .... ,._ .0 t. "" ..:1 

26 I 5.5 95("'"' ... ~- · 

8 1. 7 

62 15- 1 

'i9 1~.b 

77 16. 4 I 'l.ZF 1 • .,__,) 

10!> •;: .s 

~ 1 • • I 7~(1o. S_,..o) ~} 1 ' . ~ 
10 ) . 1. 

'7 L . I I ~<c. . .,.,) 
11 

J 

~ ... 
17 • Inc .)e O 

'l'O•Al ).y 
tol 

" 1 

1V'ZlL 
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• 

'44, 

T blu 6. 

l .. "l lyf'.is c£ biop:duo fou."l.l m3di ~"l~ed 
in 'datop: tholo 'icc.l ru•tlcm of 528 e l'l.scs c£ l ycphc . :~ . 

·-
'Rwioc;J. ell". ;lOSis no. \); C'400C -

. a\-.. , illic n. ctiv<l h:r. crpln!d.-. 8 

~r ... , • ith cx:c~:d n"\l , 
k.."'...-• Ill ' ).unt C<..ll 5 

u'i! -y ~""Cln O-'\ 4-

,,yt...ot .. t i c c:u"'i .. a:A i."l 
l.J1-;l.. m...UO 2 

Soft tinn x r;un 3 

-:r-w..lol t c.n U nrue 2 

O'..t ra .} 

.a.:..L 27 
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.. go (y~a) . 

'J-15 

16-2:1 

.. ,, 
1.ge not lcna.m 

45. 

T blv 7. -

l.r.::.l:rni 'l a.' 240 c 11.oc B of ''lyaqlhosa.t'C ~ s" 
nccordins to coll--.ypc , nnd ngo of pt\t icnt , 

Bllrkitt ~hobl :~tic ltJt.-phooyti o ru·u.L l:;nrh &'::J. lyr:pha-:1. lyr.:pha:n 

90 24 6 120(4-). 6-J.·) 

4- 1;. 0 d(J . }/•) 

~ 4-3 4-8 100(4-1 . 2;·) 

3 6 5 14 

106(l;.4 .~ .. ) 77( 1. a • ';9(24. ~>) 242 
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46. 

(l~ 111 . 

~u:t:~:n • s Tl':.J:.t.~ rr:u .. -

"'i'rlo M covari~;;n, of h:!.!lo cC!ltl":l.:st; 

nd ntibicrtic:~ , t vc .11\dc the 
oxncl..r_,_ ti an <'Jf fro Ill': ? ~ tn ologicu 
tia:ruo vur; ~lo" (Pulvorto.tt 

1 
1959) . 

AJ.t •• ~ n ;7.7 ~"'lr HJ t.COJ toJ ::l bcinc, c::.' l.yt:phor~cticldnr 

cr1tP,n (o•conor rml Ilr:.VlA..n I 1 fiO ; Eli..-. t:%1 c t ... l,l 1703; i1dght 196.} ; 

1%6\ ) ; Pulvtrtart I 1 ;64; E ml'!in t nl 1965 ; H.ttt I 1966) I 'll\y o!' thu 

Pl'W'lect.. :n ar cort;..r, .n to.ic..U. Ditco 1 ~tic ltu"l.y tho:~o n~ tll] 

~1 

ant...::; c:..ru:p co. t"U'ity in c~rl'iclll.lly::p nodcn r.r~ ll"lh.'lm; nnd tho 

.... c .. ,nc~ ~-· .. ll. ~.J.-r.tl.ld (u.lr'.dtt r.."'..l rit;.,t
1 

t:.l titl ::r ..... .rld t ' a t »r" , '1hl the: la1g llot 

t ., r :.o ( IT lldort. t cl. 1 1964; Jcnc,t. , 

1 6 a- ., !r T . ~ t'L .o rt :d. .l y l)o.j t tho mot 

neri a t IU", I • .r~tt' o tu '.DJr call dlotinot. 

-i. L u 1.7, • r . o. .ro ~o nqmll ~" Llocyto? 
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:c:. s .o ,;t.l<l ... cell? 

In • rvli?l.ll C:.1. "'t r,.1.t t-.n t.:vid~t t.lt .t 3:rkitt ' :~ tu:1o.u- ~~o 
c ..mtorld rc.l tiv 1:1 r.ru 1\lontlj in bi~:sic3 d' l yr. r~-ticulrr tlt,Wl'!J 

v -l.o bl.l 
r stu;y <; the: buv.;r:t.ty Colle ,.: 'ios:"i ~~ I bl>dr.n. The 

-cruse .o 
Oll.r'.r.c~ af ~llt!U"l:r-:sk·" cff~Sct in n ,t~t\oJQ:,i, utl. 

ly ~bl lltic nc 1 tic r l)lif0%"1 t CZ\ '1'/llS oclicvcd t o be :.trtthogncr.cn.io, 

Su.co t .o ~nee f "otu.rry-~11 11 pe il"'.noo doc:1 not exclude n dic.gnoaio 

at Bur; itt
1
!l t.U :ut-, the luct.>lo ic l r"_otinctiCYI b.JtT!c,;m l\ur~:itt 1 o t\.uro.u-

1 
l)bl ;;ic l:r-. lCI • 'ft.u fo .rnd to oo difi'1cult an! vcr.1 frcquontl,r 

-.,:IO:lU;)w . It lfO.J.ld thcrt.foro b.;; lL'lC1'ul t o J::I!J"Ch for ott.er .JOthod:J or 

t."xl lj Jblr lltic t.,;.~ , ~ llCll ns cells ct other childhood t w.OJrJ. 

C~t C%'1\r,/ ~-- Cl:lt or UL cx.r .innti Qn or lh-ing pnt~ logic.U t1S!!U811 

(?..;l~..ft , 1~3/; 1~5) 1 the I'"~ ttlr:!l'i!':iC.1 ::-!.crCllCCQiC C~tian at 

l!. •"1..(: Cwll,. .,i'1'iJ~ f ..r t C.'lnr. ctcrl tiOl at cell- type:: 'l.'n: ...:.nifoJ.d, 

r• Mrot • • b~ :-r u ~ :'I;. .droo r.:r~ h<X2'-V '!I' f'U' OJtwoighod by 

l~ r.t t1 Al , ..ic.'l ..;~ • toor.;U tar th,. ch."'r.' ctoriu. Uon 

0 .h IL'H ... .r Dt :.y. inchdc ;I):J ~ cri tori 

t-~ -n rt <lX ... 0 .l J1 . _, - ;.r c;,tol~, :JUc."l ns 
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48. 

proacaoo r.nd ra ........ c~ r r.u.:l..:!oli ; rv::..m~ at' c.ba:ncc Cl~ intro-cyto;?l.o..J.e 

c n.:_ , I ro ••. c- ..a~-. t .illU of 

• cl t f : . WO"rt cl.:s nd c..l.M r ."W.n .. si.:z1 tu glJ.na on.1 

oti'.cr =:.ri't.CwO o 5~b-cc...:l. .lt.r ... tr.lC t ~ .. -· .L _ toch~""l.C. t.!l;, bo 

obeorvod. L rd 11 ti •• , tllC.I ck..~ ct: co;.-. :d. n 'l:ctr:u .n eel s , t..'ld tho 

in '~tro on·."ira- . t 1 .ai.r la1 a-:it·· :t.-; ::uch unVlra::.cnt ; t.ho t ypo of 

oell dOAt .Ufc.:J A 1 (l: X" 1;/ . ~ 1 . tl)ly ~ 1 c•rtopln.c-J.c BOq\IOOtr tion
1 

nuclo:.r vo aic t %\ uta. ); U.. • .... r.1 :u.u. .ro.tu of e:r.c;<th no ·uU n:~ thll 

do~ Jf s bill. · a! cf1;11 or.-n lo,;y 1th ti.~ ., bn ob!lcl~to ... 

vircr t l : ot o 1n jw tiolo~ rr.~ h·.t an c:utoJr in highli ~ted. 

rc:-t 1 hi :;h !.nt'i nt~o lJ!: 1:- · oro ':1c· or tu::lO'lrn in tropi04l 

-!"rie • L rticu r , 1r:ri tt 1 a t :.our iu t ..nothtJr :ClD" lc of 

St in.r' 1ct~r : 

... o 
• 

• • 

• 

t4:.... r cl• 1 c:.nc .. rn ::.or :rtudicd 
r .. t ... t.....L."\OJ f r the:: P\11 

t v :idl . · t .ro .t fil·llt 

II 
• 

:.n .ic ~ ::=oo tendo 
u .%\ t u 00 r. cl..J. cnl:r 

a t - 1 a:- -:1. :J. c.mror t:U 
( ... -u..r, 1.1..4) . 

• • l 0 r ~ hr ~ ..n 

• 
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~.J. 

( ~tt , 1):..,..; l«ln 3cla .-. ut cU. , 1966) , B~::il (L.:h!. ct nl, 

(...c;l .r., 1 j$6) , .. nitt. St.!!.We -:£ -~:C. cr. (01Cc:r.ar, 1~3 ; 
• • ".1; ::lrl n , 1 155) , nci ::n L 1 ("in .t , 1956 ). 

t ... c .1, •'tlol(, ~- rt.:rl'-tt 's 1., .q~.'l a-..:J. cccu- in ~.t. ~t 
(Sq_l'\; , 1 6) 

te.o• ra • r .. t 

at t;;c Qr- w-; c .. :i ror .. 1. ..l. il'd'lucncuo ~' "'f"C pl.-..;.~d blc , S.lCh 

a:wir ,t 1 f Ctor 'U'C tlr obc.ol,_; l::"C .vr. - -'"\t 1 ar - arc I\: r:.G::.l,y :l.CCualdble 

t h' .:1 s in ':'r ic.l •. r dc'.l. , th~ ·.r in r. :!.ch Burkitt ' e l;,r:.opho:-. occur a 

:-tims . 

It. wo ld thcrofaro n .u .r th t Bur:d.tt 1a t u::o:.xr i, r. prototype 

in th "~ ~ch ' or tho r lJ.. or tnv1ran.ont~l t'actor:s in the C.J"Y"~rent 

t i ~' • 1u n tho h o t•f aru:.:lill.n~ c or light oo tho JJ.nto .... m .. :~1c 

... r t. .... t ..r, 1 ' a thw ht :'1 CJ:J . n.rJ t o :~tud.y in. ere Jot.uil , tho 

ar~. lOb,.'V t.."ld biolo ,iccl. c:.;,.:.r cturiotioa of t ru; :aurld.tt 1a tu.Juu.r coil, 

p,_ oo c !:ltro::t cyt~;~lo;:y , ahJrt- tc.r..1 tioSJc c.ll.ture llnd loos- tom 

U.asu:;, pi1:7. ·c.ti..n .et-u u~ in viU"l.Qla c.:llblr.D.ticns to ::u:l·J.ovo acr..u or 

thoa'J ru:~ , Ir t J. a cru. tor 1a tll"'Mr t ed the use a1' phns<l c:lll\t~nt 

'= ~ol ::, .nd t i n:r.£ c.Ut.u-o in 

( 1 ) Ulc char: ct. rl~t .oo 

(2) 

(3) 

blrid. t. t I :l tuJ~ 0" ~ I 

tt o difforenU tic.;, w . ....uoki tt 1 o 
~"'\.11" ! r aJ :~tbar r :J.Jn! coli 

:.rc ::n atl of childil a.l Md 

uw tttud,y a! tho b3ht.·ticr or tbJ 
B U'icit t; 1 o t .r -ur· cell in oooti noon 
C" llt~. 
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50. 

?r 4..1.. • .rJ rt. ... :..L. 

rcu. l .....r".J t 'J t..o -oo ;:£ t i asuc cal:1tre :..et.~odll i."l 

or. · •061 I!.'"Cl b1aJ.o{).caJ. pr~rties of tho 

.. (() 
'rlt 'th . 

or • !lZlti. c c)On'll'n.l cc..t..,1.or d' n. vnrioty of nor . .. 1 

t • lo :;l..c u tlosA .. u ct l.Xllln IWl. -:urlne arigi.'l 'ere ::twlied, U!!int; 

lu- .. 1,; l.l.* tisn"..O culture tcc.W •:~ o!' ?ref. R. J . '1. Pul'l~rtatt , 
~ colla s t 4dicd ir.ol~od:-

(1) 

(ii) 

(iii ) 

phytoh:lcrA ,lutinin tr.l.!laforne:l 
p .. ri hc1·\l lcucocytoo; 

! err I • ~,; n ;f\ 11. qn'l!lt co 11 o "Ain 1;,· frtt~ 
chtldrcn cuffur.lnb tro1.1 :rutinobl nsta:e 
-:n•l lhr' ::1 t t ' o t1.1::1 :.ur ; 

non . .:~.l . otae G loon cull:l Md ocri toru:.nl 
• • croptmg<lo, 11 "f."Cll e.::~ ; 

c 11 .. 1'N; -3Citic nuid ~l .. :s fr-:r.t 
Cf,:W..J lri th cllnic. l Jintpo:Uo or t..bdeoin!l.l 
tub-rculo::b, 

, tc.r:u:.lo ~tudi~: o~ceo , r..:~loct 1' , XJn , 
nnd collurtim. 

l..:U the At<Jrlala otud1c1 . .,ro !!peel: !lnn obtllincd fr.::n in- r.thnt, 

'Jt t:ro Un1v •• t ';,:,lie H ~.1t.col, Ibl!.!bn, during tho 13-:tonth period 

1JSt. & t !:lur, 1%S to )Oth Sept bar 1566, lnclull.l.w, Proforor.ao r.r.o 

~von to D.P 1lL cno t .un rra pc. tic:.nto lnltlp ctod cl .. .1~~· or Dllfforlng 

tnr :t~.ll"!nn.nt nc~l...Uatio ..liw:. eoa, I" 1-tio IWlj' oh1ldh~o1 'lU 1C!Url!
1 

nort 
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3 
" 

~ "' ~ 

""' ----..., 
o .. 

.... I I 

ttl 

Cl 

~ t; 
N I .. 

~ .... .. "' I 

1 t; 

\ 
• I 

l .. ... 
' .. l . -..... 1 

.. 

l[J 
I 

• 

l .. 

\D • :'1 j 

-
I I I 

------
I I I 

-
I I I I 

I 
I I I 

----
- • I 
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---

~~~ 
l 

·H 
' 

"'1~1 

-\--i 
u I .. I-

I 
1 

' I 
~ \ c-1 
N;-

1 

' 
t~ ' Y. 

I t 
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' 

--
• 
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• • • 

• 
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51 . 

••'0 tut;,~ 0 l•r...;,.l , d ·~· • " c.n o:~=n-e o;.il: ..r.tu -.•<:Jr ._c.-. no cli:;icc.l 

... c ... 

• 

8 C\'4 t. . 

l"i.-o bi~...l n at nolle. ta:l,ura ~'l l.r~h naLs, p<.nta :.:.1, 

111e r..rro nd n, crJ.c ~ira.tcc, tor..l c~I":lbr~spino.l fluic! 

:.:..r.c ll& .nll b . 1 bar 

Ir. ~ . 2).) le~ Jru :~t~cd, 

ost fJ! th'J 'a1 ~niuo of nolle. tu..= c.. .a l:;r:p!\ nolca .,..,ro porfor.;.OO. 

1 or tin,q t.'\C".tro, b.xt na .e 1· :pl. :wle biopsic:J nc '17ell n::~ nec.Uc 

..len cr 't: s Ud tur.lwrn a~ c. .rrlc :!. out in tho Th:.rd.::l , :.:;pir:~.tco i'ra: 

All npvcL cno woru <~bto.iJ'I(;d by ocptic tochniquos nnu collected 

(u ~l;t i1 orsm) int<J ntorilo oon .inura. Jolld tu:.!our biopoico md 

fl ido ere colLet d into ur., \.ti\iv.Jr~l bottluo. 

J..• ir t. (;- ?.<k ~ vt>l o) fra, Bwl'"-13 c witios HoN collictocl into 

•• par.uu btl.tloo, th' L n 01Jlu bio :lid "'l''li c.::;:ir~too i'I'O..l aploc.n o.nt1 

;:pt..rl.a.o;.:._ bc.h.::~e n:.lt. suluticn (TC 199) . Thl! fi.nl!.l ooncantrc.tio oi' 

nt rif, in a.e. .olen ~-a:. ~ t'rw 5-20 J/u.n <l • 

Pr.:l0<1..1lin • of" rmcciocnn f:m: • hr-no ot:ntr:l~ 
c .-t ol OC"' t.."l!l t 1 cnuo c:u1 t.u'C • 

Prooc. a..ng af ~.lc:i.<.c1D far ;1C1".)!!c~ic e:xn=x..Mt en nnd Uoauo 

cul..UN IS t.D 11. 
1
..u.o U."ld rtckan J.thin JO :.Uno. at oollt..ct1an , In n 

ffi'IJ if,st Jl"' 0 it tJ :n'Jt pOII!IiblC to Jo thic, on:l :r, cciLI3l\tJ 0 <l'tiOIIl.Al'l,Y 

n ~ r.· lao h;l.'J{l bY.n r ~d ttl ~10 g O'l roll\llto avon rU'tor ottJlains 

t 4 >
0 

!'or 
1 

to 
2 
h~· /.r.oc Uo r: cnuUcne woro tAY.c:n thrOOJfY'lOJt tho 
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I . "" .=....:::.~ -
• • -· 

.. ..l - !l IC 199 (Clr.xo) 

U't-r :-, 1..64). .1. t !J : ·- n ... c c r:.:.JrJ to m.:.:;.JGnt t ac nnti';:iotic c cr.tcnt 

<£ t. ... :~ c.d:.•.. - t.:. nc.;r~ (}0 u::t c/ U.) t:..''ltl uycostc.tin (50 \lnte/cl) . 

r I. f'l ni.t1vu culturo ~diu. (in- ~U.ch llll cult:.lro:l ucrc ~ct l.:p 

UlC. ;,.i.utdnorl) r. ll. 25- }(1/• coroo tntLrn or h'JCil.Jl urur.. i n '1.'0 199 

~ la ootcd 'ith O. Z.;> c. i ck wbrJO e:l::r ct (Difco) . 

Ab ut 25 J clott blocxl •O collccto.i fra:. c 1ch donor. , 11nd OOI'\In 

~- ~to by ccmtrl;\lw.t•;:n -ri.thi.n 36 h curo cd' coll~;eti.on . The COIW\ 

-. l.L.c ' ro oo].c.tl i n .t.ir!l u.::u.ull,r ., .. .. :l-.l .:.llqw:>ta, ..:nd ":fOt'O daup 

fro::cn w til !IC , .• flor dd.i1.1<"ll a1' nc , C-• C!'\d rr; ... o!lt!Uin, end 

i:~.~wl: t_m into nu riont b:: · •· • .. cl1 Sl:. lc wo ::1 ju~c;c;l. otori l.o nnd n.\.f 

f'a:-
1 

th • 0 n<J groo.~ ;~.n .... .:r nutrient br.ot h ~ nttcr 48 h 

......_ -' - 4'. • lid U:;.o;uon: • r;·CC CUJ< lt" u 
• t 

( ) ph .. De c:.ttn:Dt c;yto_og~ and tioouo 
c...J.tu:rc; 

(11) r01.1tirt1 histol~i 

(iii ) ... -pl(lO::ial (t uclt) 111::001' cytology; 

(1v) ot!.cr (ut>Uf.l.ll:t colla.borc.d vo) 
atu.liao, GJ0.'1 a a hictcc.'t!n:d.ot r; , 
;d 

0
. 110 , Mil nl inn ocu ln. t1 cm, 

ut o. 

oloctrcr~ 
11 w a[lO. thole 
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I a 

• 

!C 1 )., l... • ,(. trl 

• ... 
•• bora 

t c.ll 

;)3, 

t .. l..· t 

c "t l c..._--

I 
~ ...... , - .. 

icr 5C .r ie ro::linr.tlcn ·.:~d cllt\l:ro, 

vr it •• ' II r c" ~.:.-.· t , c.:r-ooo a- ~J.J.. ~r-..... .cnta cl' th: 'ai~SJ' t 

r~.r sin .1.n TC 1 J9 , r.t .H°C tar 1 t ? 2 l, .:11 to cfftct a r~.acr..'\blo 

c .. ll- :J.ap..:n.al, 

• 

At t his a nt11.go dr~ a!' th!l cell o'.l:;>C.:.1::im ;'all placed m a. glru1::1 !llldo 

covcrnllp r..~l <>~·,iucd under th:: phn::1o ocn•.r-:~t ·icrooo 

t? obt :.in 11 qPiC:c 11:;mr--.l nor :.~oa m1t M' t!:u 'ai. Uz! DY r.::.torW, lo'ur ••ON 

• 

~t 1 l oytplo"io W. ot\!Uioo, th .. cell !!Wipunnion wr.a trruuu'orred into a. 

ontrli'u o tulx;, •.. ml .llmcd t o stMJ £or -:.bout ?. •lin:~ ., durins wl'J.oh tirll 

lr.r-; .. ti :rJ. 1'1": ; onto '110Jld hr1vo scdi. ~t t: tP the bOl.'IOO"~ of thu t u'N. 

:a.; r;.r r,._t 111t •. "J.o thon tr..w'"loioxx'Od into anotl.or CCltrlfugo tube, ,...,. t11u 

c...nL.i.n~a owll:.l ~· iam t 250r. for J r dn:' . '· brie- fn.'O coll &\lC'>cnn1 

1 •. 'i'C I,, · 

c t ... 1og1c:..l atu11uo .x tnlJ ~llc, Poa.turoa sH:1'. r:s cell- Gi :q ccll-a.ltt.po , 

c; ;roo at 
0 

.... ~on.nce oot-,roc.n collo, pnttcr.\ or cell &Bt;rec;t1t1CI\, 

1 .... ti1'J.o.::.t. Jl. ar .d.ffon;nt CY..ll t fPO::l , nuclcnr r..r.d eyt\J'}lD.s:dc 

cit 1- t rio tioo .. ro r u~ oboor . d. 

• Xn coro 
Ir . 

.U.xfic -t c::u.o, r 
cc.ll • l"U"t:lor inf:m.otilm ~t.Jch liD laJgo-titj' in TO 199, etor' ,.1t y ro~· •.nd 
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1 I t ~ bcon.e vi t ~ ..:t • ~ r tr.' • ... '"-
- u - ~"'' t.,.. c~..:: lllln . 

1 ..i.e.· :3c:r • c .r.t~n • 

• ,. 1 • 

t 

I"l .1 • :r cl. ::mn zu ch o cscl ti 0 I plm:.:-01.1, ':l'Y} C~I' 'hr,- _ ~ U fluiQ;:~ 

ro - J. cantr:l.. t t. • t..'l.o e-ll c:lc':lo!)i t I'l!:ru::::_ en._-;0_ in ~ I 99, nl 

n fer twlld tin~:a.~ b1C!. ~ 

• 
..JIAI:.. t..J.r'r'l·' r.. • ... s un. hn."IJ.lo:l in c. di!'1'o.'llnt r.~.r.nor , T!-.o 

suaponlrlan a1' uc.rru. o nutu ln TO 1 "J9 .. ua duCW~tcd into c.. ~u'tri-diM , 

..m1. t:o.rra.. fro~ ntu ( ... J.ch v.ppcu c.a 1 o.l!l yull().tish- olbito Bjlc.oka) .lut"'J 

P clct.:~ up with t. pt~.lltelll· pi110tto and innacul~t ~d at ntar ralltr r;lidoa, ar 

(.. xn j m:. t od in P. oovor &lip propa n t "' , 

r - r ')Uor nlido) :cro o -:ir~ a1 tho 1rnr.: otngc a! c. 'l'i:;o:b 'Ph:~ao 

c!zltrn"!t tri:nocr.J.lr .r n.sc:.rch clc.rnocopo c~lllta --:1 th phot:tnicr0~"lhic 

tt..: dr nl .nd IJ.ic. (1.:1) a --:cr"' . Tho ctn~c in -r:nr.:~Cii \rJ n rc:.~nblo 

b ... b. .. ! t r nl t.h -,ic:ronco c nod con :ininf) t'llo t.hor-ollt'ltic: lly 

em r ll.G 
t1n. bulbo cct t }G°C. Tf&.l llholo eppcrn tuo oi ta oo nn 

ub tc.;c chcot . (/• Msx 4) . 

3li 'lon ar Cl bcril y b- Clbj'Jcto.:l to c~t;in.::un ur intomitt.tmt 

t r ..in11t.U to t'llo dnyo nt n tino 
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ox;~ bi tl.."''t; ve.lWlblu i n! ax· :nticn ~ c:ro reco:Ncd by 

:i Q%"0"7""! ~ • 

In nc C: -c, C]tolc ic. l stud • af t ho bio_;:J3j" nt,rinJ. in COV-'r-slip 

, rc., JX t. .s d )!.O at. ravido t..JlCA.I!;Il di:;tineti ve ~~ -otc.:rs for a. fi.n.'ll 

- • .Jio. B,; r.llwin, tlu.. colln t o ~.in b ·- . cr:e cc-n0-cnio.l in vitro 

... "''nra~ .•. .r.t, u fw c:.::-o C.1'br: .ct-.':"ist1c:J o1y bl.;co:-c cvi1L.:nt, whil.o th'l:w 

-
1 1 o t., o'!l rv .ti .n ~ th.. c_,.: ... .. · - sllp pr.Jf 1...-.t1on .... t!uxl r.till pe;roi:Jt. 

1..-.:.,. .. n.tJ l.n t.'l • .wf!.rd.tl:c:. ( aru cJ ortivo) c !l:hrc :.litt1; c-:.pa.city l"or 

.;r: 't.'l (1nct""O !5C L. Ct.ll :c.~ t-.nu oc.ll PC\l.Uc.t ... ~) ; I".>tc nrul .o!OUO or c:rc..rth, 

'!MJ tochniclJOC unc- for those di::.~o3tic bi.olo&~.~l c.ctivitico of 

li·tinP c.llo, -o:"O o1.1eh r o to ~r. .it t1 cmti.r>!J.l!l 'l!ld -lot oiled obi!OrV'D.tion 

cr. 1:""! 1 lo icr.l c;.nd at .or f c turon 01 th- c lls od. th:ut undue intori'o1~nco 

t.."l t.'lD ®lt a""O. Fr thi:s Jr.u]>OOO thr.Jo t7j)O!l .:xt" cell cult 1r.111 r;crc 

1~ • l - t up : 

( 1) 

(2) 

(.s) 

J LtJ 1 e l 

J.-.r cJ.lt.Jros m ~rSJX!X r:llcr 
alldc!l •ouloc.:.te:ci lTJ ?ulvcrtr..ft (1965) (Appendix 5) 

c ... _. r-ill c;ultJ.rcc in Klinr-orlto ring 
c. l::<:r (F l ·J.:rt:d't 1965) (:.ppendi x 5) 

s _;rusiQ'l C' J.turcs :in 15:::! f ",..,. .rtnor' s) 
t"1r GQ-l ( ;.i.e 1 illt.t} bottl • 

0 
r.) i:.:.ll:r 1 t }7 c . 

cul ...r : 

• rl· v :-a r t. 

~""'":s~· --J.nt ...1nd in vitN en ng:-.l"""'.lOcliA 

t"' t.J.11 , (L-:.-in r.n L. ;1. , 1911) it r~o aU, 

.... a • t .i;> 
r• r 11. vc: Ud a t.od •.t q\1'1 b:l 
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t 

r. t.~ \1" ' ' • t' .... • "- • t:u:YJ in 

cl.. l!; ( ~ J. vu.:t ft n.l J atno, 1,53; ~d. blc et .1, U S6 ; 

r.i .... 

• c l:l 0" 

l.l.!·J.:; U.....!'IL. i'ot· c.rtt>lo iC..:. o.~twl.Y or ill 

• in vi tr.) :;;uviv . .J. for t.ruro a. w-:ro, but do net 

T.lO r.,J..L r-.3lit:c:~ .. .,.. .. i n t.u:~ atu:i,j• C.."'C pili:Jled pc. r s;_;lu:t .Pht ua, 

7•5 x 5 x <: ~ 5c':l , in tJ.o • .iodl o of .n.ich ~D 0. 5c:... J.dt: circllll:.1• trrufll 

~'TCU:.ai."l t. contr--..1 pla.tfcr. 2, 5 c:. . 1n dia.. a~. .. r , .mu Clp<l1\in; a:1 to a:~o 

11i ... o Ci.' tho 11t.to thr~..,. . t::o n~.l'rro ~1.~llod vcnta. Tho level at tho 

:'l't!or i- ._ c • bc.lor Ulo :11.11-f I'!! r tho pl .~.: , o nllor r.,~ t'or tho 

The t._.!..r .wod i o f. nctc-:.sur (DJ.1co) k\ll)t nn 3}1'. ntock concJntl-t.t!.a:~ 

in 11ctill.l _t..,r . Far uw tho -v:.Ho.;1 at«:k t!gt.r , io cllo;;od to cool to 

1: t 50°0 n. ... d thon tur.th.Jr cll.lut od 1 : .) 'nt·~ doi'L"litive culture 1.U • 

.n: - :1 t _ ··:.r f ill l into th trw ·h until '\ dcr.c for_.s C'fl th.; 

"...T.~ 1 J..r :fa:--. ; :;Lu:o 'lli ,. io ~ 1 :id ~ntly m the agu-, C!lro being 

r ~ ... :- t • , 

I. t:..n. 

r .~ 

... ... . 

') 
:.r-alido :Jtarod -t 4 C until uoo • 

C'Jltur.:, t.no ';} ao :~lidc: covc.r in ru:. oved, IVlil 

t ro. h, 0 :r lkd.nc; t llkl>n to lt:J.vo t.'lo clloo at -· 
t!:r .=.iot.r.U:: t...l . 

- t.. • ,., ..l..h • 1 •• a .::..n 1 • • "' • 
· ~~ fn.,; , to ~:.av w .m eX lMtod 
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57. 
'!'hia c r s the 

'"lr . Thtl cd l"' 
J 

• .I. 

c lt .n. .. ..hr · t • .. u .n vunt::~ , 

T .t.; c .ro c t'O 

n r , ..... VC;.. lin 

T •• ev __ ... 
• h . ih o. • .:::dx 10 af c lt1.ro ..:d 

' 
circ.U.O.t1on • ..£ • J.~. 1 .. • cilltt.t cl b.; plaro...no t .• c p~pw4 ..l.J..l~o b r. t':lcl: 

J.cr. i= r.l. 1:. r.)t ~a - C. ·_j.OJ.lzy b:; c. s::nll ... 'lta:- croctc .. i.'\ tho 

ir.e'-llY. tar (_. k'::n J.ix 6} 

:-.c; c uturu 1-.d.i.lrl i u cl~t;od en 'll.t r.1 ~t'l d•ys unt il obncl-vi\Uoo 

in dine .t ..<. . 

T.lO 'U" r llut• olldc • .o f ., ru1 po.rtio ,J r.rl_v \W f ul for t !w at ttly 

cf cj't.llw i~ Cl r.:Uc: , cell l t:.r i.l.t ... -r ot .. ons (w~l .3 pc:.rip.:>lu:sio end 

a cxi.Oilol aill), nnd b olc,tlcal pr.:x:us&oll ( .. ~c.: .. o clt o:d.o .otility 'ln.!. 

p.. :;ucyto:Jio) i n .or~. and l yr.:n;. no-lo cul t'olr< J , 

ct. ~ r in a~ . l i"L--:1.'1• th · lLstio rbg (thicknes-s: ... n ... . , 

t r: !=.r aiz.c 1i 

tr. t c .. ali, t h i.iiJl tcGtL. --cao ;rco.w. T u ch:l. .oor io then 

c llJl ..n~ otu.!;r, ...n.d tho ch....; b.:l;' oc.~oJ 1t h 

• 

c.n..,. 

r 

- 1 rt 
tllrbdl t Jt' t 1... t 1& r. .oro tiJ lu.c.1 tlr'-l uu .. colla ht..va 

0 
r; ~r 1111p, nd ,t 116- • l"Wit: eoll o wo ld ltr.vo ot uak 
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58. 

• th.. 0 lt.:al.l • 
• 

CRt.I', .... - .. "t.... ... e, l. t. ..... 
~--

.u ' _ _. c '- ..l:l 1...1d 1,)" _ .1 :c ~oa - M oli .in •• t ed 

•. t ..l.O f r JO- • ~·J. ~.1. .ct un ....cJ.o 1.:;,r .:mJ.:,· C)ll:; tll t r.d.ltOl"C t o gl sa, 

a: :-• ~'> 11 in +he r 'ldi'.rJ1 • .111: .JJ;l V".X.f ~rQ cj:l.j],,y t o 1 

"inan t..... 'T ·i:•t: c-..ll:l c.ro • ..:11 :r;~ Jl oot nrl f a:-'.ins aa~o;yarc , 

t.- a:- bt.r LS i ,., rt~il it:, t'1u c:vcr- 11? up"::.r• , t ' Jo l t•u tL"l~ U1c 

c..ll ~ b!: ,.,.;z;...ir .... ~ dt.1 t.IJ~ 11ig.'l • .;J.•t.l' objectives. 

' 
n t~_, C.lll::li'ixod in Zonl:er1o fluid : or otcininj:) 'llith 

l t~Un nl oo::J.n . In 0 C !1 D 1 ruo..:. !l<l ol' fcct W !! prc:loo:v .::d Using 

.1c c1 - ""' 1 ·.ll 'tC t ~. 

}. c-ut 11"- • • 

].., . 

t, e bo" 1 1 11!r J:lUD CO tho ~>ntity at ~v~loblc ~llB 

;I!' c..J.. U'O , 

:1 

• 

n :u x 

I 

J.ll.J .L..1 l 0 

c.J.t.~ f, t.h . 

he tl,c, , 1 

~.'ltn.L • . l c! ccl.l:s n ] . oa nt in sott1.n0 up 

y 

ol r of cc.llr: tr iT.ID "" t ho 

nt~Um coparat.ol,y rr ' 
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tra:~ tl.o nta- l :..J <ll o4. ant c.:Uo, 

b - \'it t •• t y ti'"" bot t C%:1 

cu -nLtr. .. - t '\ ori ?.n l v l u ~ n • \1 
~· -i th fL~~ rl1 I" '1liu. .• 

.... ...... r ""10... m1 r. t .rat tl c.;. - f'll t ci, nl t he :a ~lli t a!' 0 Ql t :dn.Jd 

od~ • c t - cult ~- , 

• rt 1':r rl 1c 1:.. \) a::~ri .l cell ~IU"D ny bo rndo .. 1 • .:-u, .. t 

G.Jt un • '1-cr -
to ...! t: ot.tlo culture ro;.;a~.:J. .t int.~rv ~. 

St u .. tb1. u in t J.o -1'1co £ell Ul\®1' thu 

• - • c 

c.-t"l t.. 1 cAl z;t '"" (P 1-.'0 .. --tl:l.ft , 1 ~5b) , by allov.1ns t c. to 

c t. l 

• ...r.;. - .1 

• 
::;, 

-

• 

o , 

.r.r b1 

r , ~ 

- ~ • - . • 

, .. 

• 

• 

-:.crt ..l, th til;.j ro-;rJ.ro:l for n 

;r• 

it... 1 ttern ar ;rJ 't). ic 

u 

t...r.l '£ 1 t •li • cill a. 

;in• i~ in ntro ~1;( 

r •• .11 ..,-. 11 J:i , &.ftt r 

• t .-. 1n II" d to I fl 

-
., 1t I t ,t..U' , 
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El\abltt.cnt ol Burkitt tumour c:d1 In c:ontlnu0111 tissue cul t ure 

:t 
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''1 
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o aJ 

0 
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I Ot~ 
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6o • 

• . ..ibc~t .. tt t 

.: :itt' s t .... ,_. • , t hi _.,._ .... . l.r :l pu.I.?->oo, 

Cll.;.lt...re e e t ~ in 6-:l .J. [.;:..wiccJ. t1c. tu u:U:"' ........ vy 1:--'l:x::.ll.'.::: at 

et.J.lo (2 to 4 x 10b p...r ~) , , e.:~t. th 
·• I'J c..U.t~s ir.cub.3.ted l:itat i :li\C..rj at 

!lfc. l' vul :.c :£ c .Ut..tro n ~iJ.tr:.u--~ c r.stant as lCl'l<; na tho 

1.1 .1<.. c ll P~ .lLti :n N in 11 r. aJa 2 : 105 celle/cl ; ;;h:;:n viable 

o 11 o .cu t~.t ...n t oll b<.l.:l Udc f'i ;uro, t: .~o vol e af the c .llturo 

ro:uur.; a nalvotl. 'l'llo clll.tur.a or. r od (:1-. <leec.ri .:d for ro.~tino !xlttlo 

c taron) cvory 2 to 4 deyn dO?CJ~ tn th.., r o.piui •!< C'J.' pH fall, 

"/ic.blo coll c 'Uutc ct'll clu"l".icd wt nftor c:~ch f cod1nC?;. Count i ng 

n b tdt 1o I a :x: 1t tvr .c.: thod tm n .:ixturc ar coil nuapo.1si OTis 

c l t ur (0 . 05 r.J.) c.nd nn c.oqu :.1 v ul t"ll or 0. 025,· vit :U toluitlino bluo 

(Gm-.l· 1Jtd, ) in TC 199. 'V blo 'lla- itt ' o t \.tllwr colls nl'pCer intanao 

contt· t J.cro:scopo m. thin 3 minute:~ ot w:p<~!!UrO 

t W.Lu 

et .... , t ..., in calls • r ~ f uiutl,y at dn:Xl, 

Olt.!ru .rdo i c..nt=.blic.lcd .. .10n a progroosh ·o incl:\:allol 

il1r ti.'ln, i o rllnt j n.Jd. 'i' ds 11 u~r~~nlly t hr\..'0 
II•• ll .. 

ka .u !.G. ~ .l.ulit :\t .1. on, OJ 
doh h.....: viAble uln5t o .. ll 

tl ;roatl:r d.i.:..inioa •ll (Plr to 6) . 3y t nl c t:i.J:D Cllao, a 

7i: wn t 10 bl ot o ll j'lqJulr.t i en r:!. noc t o r.bc:ut 

ICr c:l . , t 
c l].t ~ro ·t!Ul :;tJ in d o .. blod r.nd t.'lo llUnpcniSicn 

t: .lt .ro 11 t '.1%\d t rc.nn1'c:.rrc<l int :I ~ o ~t tl • .J. 
10 h1 uti ooyto uoool• .:"".!!\.' 
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... --· 3 1 . 

... 
:-ly fr.:r 

• ::.- t .• n fli:.t ttL • . • 

l - c. .. t. l.1 
- bJ. Jt c • .ll cAtur..,~ t.. ~ ..&..U.t"i.:l-d all 

t .nt.r;, ::u cnJS:-Iln c lturo~; in 12Ckz:.l r..c..'.:ic;.J. fle.te (-_ t~<on:!.ix 6). 

t 

• II "J rt1 J. CC:.~t af tll(.: U lper hn.lt of culture '11'1 th !"ro~ CCdiUQ 

~turo boca -s ., ~rJ turbid, indicating to •.!gh coli ca1t . • , 

tluluro af • kl c.U.t.w:cn to C!lt: 'Jll&~ 1:a.o nttribJWd to 

i:u. oqu t- coli il'u10CUW. in r~y cult>ll'Oo, inf1-oq1Gnt or O'l<lronthu

::1 Btio !'uc.1ling1 "t :io" .1'\ll ., nd/ar oth'Jr t aotal'o or unl.:nom nnturo. 

o:SETN • 'i'I r: ·s 

or h .. 295 :IJl c.i~;GruJ otuliud in t.'ii:J oor'o , 150 nl.t7 cd. no 

(. 

(. blc 8) . 

t •t!:ic:nl i 

t • ru critor:in c!ingJ~CXltic af QL.tr:d, tt 1 !I tU'JCIUl' 1 

t a• n .£ 17ilu' n ncplil"OblL t n , 5 I'I'On: diD.I]lCX.cJ 

' ~1. ~ lullt ~. , -l\1 l.L: 4 clloocd ch.:o.n ctur.:otic r~.o.tuN:i 

ld. a..d tuu~ll cnc:untorcx!. includod t .. . OtJ .-r c.u l 

co: -· :.r:"-·1 nVflr:or-in-, ;rcr.ulo:::l call tuw~, bl c.oclur, '" .I.W ....., -

-·· ...n a br'Jalo.l ;:;<>.:. v':l:n 01' tho jn'IY .;Jt J.u ~o ~cr, """" 
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-
L:s 

+ 

• • -c. 

• 

t 

, 

r t 

,Jt I 

. ''/ -~. ...~ 

• 

~ ..r.d tt t:: t.J..:.:::ur. 

".!.~. . l'l'J . I -:~~ r: .l!l ncn- .::mt.le I 

4ttlo ., U."i'lticn Ul size (8 t:> 12 _crena 

t c.._ 
c • • ·~.J.c l--..."-1". o~ ... u.c: pre:>encc in coat 

uv .• tif.. co :U'Oil!li a "· t!.CJ c:<;llu ooti•ocn cavor-alip ~d ~lei" , ..-

• uclu ...L.. 1. 

n1 t~'l'nlr.l.a. pro::~ont bo..rol;.> viaiblo. Th..: roi'rt.ctilt. oyt(\>l.,:nic lipoid 

• o ocnopicuou~ Mu \ere neon to bo freely rr.obllc. , 

'Ull to ll..; rlin 1,•1 or in sr ::~.11 r • "ti" teo af' tuo or r.:orc opt.orlloo. 

' t J I ovl.il ~t l.n DOC"£> C- l . 

In t.1 n t" ' 

cltq u oo....US
1 1 ~r,ln · nlOOOI'II of ::~btill" :r-.All lyrp!wc·;tc::1 

• 

~'J' O. Tl c;. ~ ... r" lu:_dJ~o l1 t11 dona u r.cll ll.ll vi '1bl.: ()(; I 

io •'r :- nto1 GC.l• tcr ... 4 orll·D.CCllulAr lipcdd .pc:st 1... o to 1 • , 

L 

.. 

~QOd ccllc 1\"w·o inV"'.-rlobly proa.:nt 
• rc ... - , n.. 

•. t; ic!U 
of bw· .itt 1o t1.1::1our c~ U.s, 

c: p~JC o do 

1'ro 'b1 ~aioo '1' 

l.voc:ll. I , 6 c 

db...li Gb<r:o .tcro DO clurr.otort:n;~c d' Cllltoric:lo 

.rldtt ' o turJwr o to -rko diagnoaio in o&t 

0 
., YJ'l' 

1 
a.typ1cnl fet~turoo T'oro ntrl'ldngly 

ur c llo. tn co wcm:: b1 CJ' ( n ~ aolitl 
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t l!I" 

63. 
( t ~~ • 1l. 1 1 n ...., ' c..--r.ric!U 1,- • h nodo) 

1 0 

... • .. J.u1 • cL •1 r. IJn.. 0. 1...nic !:: lr. t t . 'me o.typ:s.~ 

:1. ........ c wv b'.r ~- t.r. .. in a.<.till b..l.Oir • 

··-------.. 
V[\00 l t l'C 6. U ,.. • 

• .., , 1 • • 

ilo-.r n d 12 .ro • 

• 

.·lc.~rol ClC 1 t ' • h!.~rrh fr.ic; '!iol:lcd t.t yPicnl ".l·ld.t t ' o 

t-..unour collu 'i th "uru. c txw.or •l'~ iCy , md scanty lip li:l 

;rnn lus" . 

c., .o " · TC . 1. 1.c:·. 147,326. 

D~l "~ 20 ;;u 1, 

t. lo troJJD ront cyt~ln~>~ .d~ nuclc_.r-cyt~lfls:1.c xutio, 

na l,:rih:Lcnt ca. nucl un '1J1d u.:my lipoid ~:J. (Pi •. 23) . 

c t;O ,2. ~ .c . 47 • • '. • 1 oS , '1 • 

.. -1 ·- ' 14 :1 ;r:: . 

&r.:1.tt 1c tw ' • • 

tr.ill: yic.J. ~ ~'J ,gbJ.ectic oolln .:ith T71do va.riaticm i n ooll

iw, Clbo.:.nd:utt. rln.rl. c]tOi'lnn:.., r~nd n"Jo.lou::., rnd litt.lc ar 

• cyt lAB .J.c 11. 1d gronu ' • 
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c ... Jr.._ 'i'C b7. .c.· •. 15<', 3 ~ • 

... 1 • 12 • I - e 

• :1 a.· in ".u.. 1 1 ~ 

t exclu ..... tcly . 1' .... eel] o nrc. :W.~tl:r at:n.,!w 

.. ....r B .rd. t t' .. tu;. All' co ili ; ull. _,.. tlJ lz:..r t. . r in :>1 ::c rl th 

lip o.ld trtl.Jl.l :u. 6 nru r t'J sent lllld nuclo..u- c cnfi aurn ti 'n 13 

oi: .ilr.r t o tha.t a!' t yyic• l Burkitt' s tu:OJ.r C<)llo" 

C.'l.w 2• c ll.. l .o.; . 152, 790 

D •..-1 1 ~ /UU1 :lo 

lii ~sy ,J£ .:!XI.. llc.r:r t w :All': Yi~lr.U,U l,ympho'tlosto .. 1 tt1 

s D vlnrl.ot1an 111 cell td~, ~d oonspicuQlsl,}· rnre 

h :n1elcun r .nu 1 th no 1ndcnt o.t1 .D . (i"'.g. 24) . 

• .c }27. I 
• • • 

, 

r J ~ 10 '1(1'\l'u . 

l 1 -h· don thy ·utl n&Citc:~ . S. rtlc;il; ..,...: • 

J 
• c:..rriet~ J..r.:ph n.xio i 

obl! :.t o , l:ittl.O lnrtcr thr.n t ic:U. Burldt t ' o 

t · ~- :ri'l.• b ur c ~ • ·..nt j lc. c;rto.lA~, ::na 

.I n". 
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65. 

(1) Q. robro::nin::;.l 11 i.i. , 

!1-.rL:i. tt ' o ~.:.ur coils i."l Xlt corobro:;.f'incl fl. dd sp~cinonc 

c. :L.~d sha . .,d ~. c 1op1c:JOJ.'J o.b::onoc cf lipcl.d ,:ranuU.o (Pig. 25) . T ,i:J 

~e.rit.; .;f b .!I'll t.t I D tu \.14" C~~J..o in C::I'OCrOS)illlll l'l...i.:i Tr.l .:S 

.. .,. .. ,:~; r •• WJ -· l.n t" :o ~ ci..'A"':J \d. t.1 '' :r'.J r.i:;t. co.:.l co nt:s ( 0\'or 8oO 

t.l:.: "-1!' cc ll:s 1XJr c • ) 

oo cells rhm."'i.:'lg f '\turoo int r:.10din to bot'lfcon tho bl• 1. e· .Us r.nd 

lyr ... . lC yt 0 !J • cropiiA -cs woro oon tir..oo aeon, but not the us\L'\1~ gilll'lt -

si:::..: h:.nti~;C)"t<l o<n Cl:'ll.y pron...'tlt in colid tu:.our bicp:sius. J..l.Jost ull 

(ii) ,.rcl tio i'l __ , 
""-0.=..~-----

oo t .. o ·rorc u su .... tly pror.cnt in br0c IUIIl:l»ro, 

(iii) 

-·--" vi blo :.n fi.'"!lt un:::i ... A' .D n.pid ~ t c:..llto ~~'"'" 

.r'-:1 t t' 8 t.U' "-lr colic. L"' t.~o t:1o =:ll• ..... ~aion t;!Uch 

c 1r t _,.rl.o. J1 vuz:l ct.rUcL ..,. (Plntc 11) , 

I'Arioe 
All • 

Un ..1 \ !"r :rJ:'.f t• I tu; ur lTJ ~!.-' 1iar0110 Y d 

1nclu' 1 r tin bl !It A (5 C'lc.: n) , 
ino -• • 
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66 

(4 c J:so) ' net: .t''l' 1.J sttt..."':. (6 a..:~C s); • 

• .:u 

4>

1 

t ~8C t ..... 

~ran 1 1·: 'lb:lQ. ··o:;."U'c 'tl. 'l."'l ~obl.r.ota~ 

~ • ' j•.r. (1 c·, c "".C: ) , L"' 'l.Clditi n, 

: .i' t"': li::: t.i..nctivc c . o o ic: 1 fe t\U"'o 

.n:.. .. ·o. t i . cl • .r< ct.::i.:lt!. n or di ~ostic vnlue, t'nly t he t n>ea 1n which 

0:.."1. tho"\."1 <r.\tJ CwG:". ~- OC.n lltU~ . 
1 

Will bu dCl~cribed , 

1. Jbtinobl _!:: - In 11 c"nu .. , .,., d isper ::od ~.u· colla, or 

tu;,o;n- call.J ,.re. t in c.;~r.:broa.i:ml. fluid were s .J ... n ,s ::r~l ~otr.r~;;ntuo 

or io concrer.t r.:Nn , •• L. co Us ~""l.'an:.~-ad ill , .. u-oo-d1 montiauU: 

B.uid tt 1 o tu. .o.u- coll o, ·,d th ;ale; r o.utCI. .. ncleu.a end (IIllo sc~nty oyto~?lo.m 

auviv~ r.;..•dily 1n ~lort-t~Jr.:l tiaouc.: culturo, 

All fiv o o'lc.:~ a tudiod c.1cnt::d i dcntJ.cr.J. cyto ,atph<lloc;:r, rrl .ilar 

t o ~.0::0 .1 :10ri bed by Puhortn.ft end otncr::J (Pulv.:~rt .!'t, 1 :f 5 i 

Itola.-JniE;W ct 1 , 1966) . In en c; 
4.. •• oft_;,.,_ t u ....... . !! n calla 

I - " .. u..w J. Oo#-.A. u.4f..; 

n ::o cello ucro ho '~;o 'fc.r 

"'lA -- rent 

~inc rooc :JOo ; th- • ~ "' t tho nt c£ r.riting Uu.·-'d ltlntha old in 

vi t:- • I t io n ... t 

1:-. a:i ;1:1. 

2. 

t1 C'J.:. .ru b 

• .L1 1n 

• aiw 

.t. . 'f 

:ddc:'lt .:.oth: r tl~o.:: cell!! were atracJl.l or t~o.~r:U 

i c l 

vi• 

• • 

c,;~ ax;a: 111lolo ~cr.l ll~!U'MC !I Mil 

:·t in 11 4 cna o or r.c:uroblnat .:r n 

't. l::r c ~~ rent. o.n 1 en n.:011 hie • 

r 

1 

t II H h n" cofW.o pn~tcm 

t:.lo find ua1 c;: .uri o.-.1, • 'l.rt"/ 
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l.l'lC1 bhv.u-e (Ft(j. 26) . Kl. t.:~:~is is inf~1'J t . 

• tol·· '\I'k tin, .. • • ..__ 
"' .. a.; 

b: ~t, "ln • 

r.lcul~tc ~.rk it .:h \r'l..n , Li- id ::x-•• :mlc3 ';'lc.ro ll.:l 
r.tlo r.bsent , 

:U.t ooc :l1 , U. cc.ll 
• Utlnl 

c • '\:ssi n ~ tr. on 
he ti r•tl.y P cb! d ccll3 i:J?:t.rts v~i0\1:l Dl"-',pus to 

~. w ~ la; f c ted n, , C-"l.rtncc i a tY:•icel in f'ra!lhl.y disp1.r:!Cd 

~ n.. - t_ ~ . 111...: u ... ro is t..n.!.:ncy cf 'losuun; (' fu~or.J sh pc in 

cul.tll..~ . 

L o:;o tn-' .11 :x!' vor.; lCJ~t; e..'ld o.."ttru-~cl.y firu d.nr:o: .1:-ir-l:lkc 

fia:il!> u•Y b.; s..~n occ...:JL .... UJ btltrTecn , tu. (.lW• cell3 in fro:sh 

: U'.lroblut 1A cullD curYivc r.:lldil.:f in ring I!Jld 11.1\U'-Ill.ido 

c U. t ~~e, : • • oo t c.'u.rc:ctt;ri stic t'o'l.turu is the ll!lrQJting of rJ:~ny fino 

ti :n-1..us • r ha of cell c. ::r-.. c.:oll, within a-.u uook b o 11t n. , 

T"nc C!l Jicat pen.a. ;lut aooh nauri.tcn ";tON d<:.:l"''IWtrnblc 11:18 72 hcurs 

..!tcr cxpl :thUtn. 'l.'ho cwll3 tnbl 30~ do.;rs to oprMtl cut, wt T.11cn 

• • 1 
- "'J I 

• 

c. l . , :; l ta- 1'o nts 
• 

bioa:p;dc pha.se cytolog.r picture. 

• ..:1 .t ~ir.ct c u t • 

( ) cl l 
cllifr. 
r m , 

(u) .1. J 

1: ::1.is .. 
(P! • ~J) . 

• 

• 

L..1't- r..:.1l .i :w. 
. r ~... 'ln: ~uamnt o;.-ithol.i:\1 

• w U.c .,. .: ;n. to a, Tho ll'JC ltlun 
c yt .L.- iu'.;.A."lt ll ;l l'inDly !I'II1I • 

.r !'1'lifam, diUJ .&1, r 
.&. 0 ll.IS, t vw.d rlt oytq lru:n 
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0 
• .'!~' 9._ ~t'"' a1 nll\.nbLinhoo b\111dtt ' o l.vr..~•cr:':-1 cell lln'!l .c.~~ ·--T • --

1' c; .:. .L L 
• 

Cell 
Uno 

<D1 

0:.:! 

\JU 

a:u.. 

5 

Od6 

CB7 

n:x:.LS 

f _,_ r 1 c T • 1- "" 
·-t--- - l· --- ---.--- -·- -------r---r------

nn... ·~ ~'C.I ~X r.a~l"~" .a J 

ll~.!;a. ( .rr:~) "t w...., ..1, 

b11JPG)' 

• .;.A of: 
J.L... .:t..x.i a 

:, :IW.."CO U[' 

.1.. .rj 

ux: '1. .nt 

~t 

_ r ... a _ _..t.i u 
( .... pt . l.-•0>.>) 

r • l 

; - ----· --t 
A.. D.. 

12}, 251 

I . E: 
1J(l,6H 

fl . G 
142,7oo 

E.E 
1U., 3J8 

••••• 
120, 85.5 

L .J, 
1 .:11 • ':> J1 

9 

1:5 

9 

7 

8 

9 

I 

I 
I 

•• 

1 ll 

I 

p 

I JL~ tu.. ur 24 

i 
Ontr\::.!1.. d 

Cytolo:~· J !.!Jcl. ~lc l 15 tnt '1!1 I L 
Autq~q , Cl...icl 

cl 

Ontn.::..tcd Cyt..J.o_y 

Unt:n.. "\t..xl I C_:;t olo:::r 

1
1 

iiLt olo;;r 

1
;\u t <r.sy l 

S:lc ond Ooj'toloo:7 J 
• l."CCU'oTOtlCO I lli:lt ol0f3• I 
I actor I /.utopsy I 
I • .,...~~-•n.n~ I 

t... . .. -
Ell<.. M . 

.... .. n.::. tod I OojtolO.::f 
t.i :I t <l.I.O:;:y 

.u'Citic 
1'L.id 

Thi.:;h 
tu 'lW." 

c. . . 

J L W t U...:U:: 

I 
l 

l 
I 
I 
I 
I 

1 "lU. 

.r.t.'l.- I u 
n,~l 

12 t. I L r . C'l 

10 

I 

t11n I :. a a:L-· 
I 

I I 
I L.r .., "hl.l, u i ., 

<Xlthn 

Untl'\:nWd 
1 ~ 1 . ... : 7 \ l 

J • • T 8 ' C-rtolos,· i J,u
:.LGt • UOCJ" I 

tt.t~~ I '• ,_,__,,ti.n I : .. ,ll c.l•. - n I 
tu.::~..ur 5 R. u ~0 \ u Unt.:ro:o. t...... 

15S ,&>b 10 
'-----.1..--- ----

Cyt.•1<l,,:;.f l J c.: 
, __.. .to.lO§ 

- ----------
~' a I L>r.~o cl~,. a 

-
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l • 

J.. 

• l t r • .rV1v-. in •litro, 'b.!t 
the e,.it~:.Ll c"'llo ;:-cr.t 

• c. •.&.l.. ~ t. t. 
-- ..r .. c .. o..:.' 'd ..nt 

• .-t t r tin. ._ c.ll.. _ .... 

.... !v -- .;)l ~~.10 -J. •• • - J. ~ --=- .... · .:>.1 ~ • .lc ,_ :~t!. r.c t 1 en bct;.'CC:l 

bl. .;t CN.U in :. .r,.J. tt 'o t u....<11:' cl 
ann ~lSi. cal 1J'l:i>h oblu:~tic 1)'1.ilhcu: .• 

r ly: p .... .tJ.A ... t ic l J p .. a.. . CX\: al..l._ tly larger, b.;t .Ustinctl y 
?. 

·m'l &...x·:...itt 'o tlt.::.:.uz· cello, Tho c]toplns:: is slightly care 

bon !lnt • ond un '!uoly tr.:'.nsp~nt . 'ln-: n\lclcu3 is u111llll.:r ro.md u1d 

U..crc .1.0 t-~c...cncv t o ot l li Cyt 1 --' 
" • Clp !l:l.""-C ll j) cid gr".lllulO C :1-N o..l co 

It iv o1 i hto.r<Jot t .o not. +n• t th[ bla:Jt cella in no c of tro 

" tT.iO:ll o~coo" t' D II'ldt.t tuor.~ ..u· ( ' pp. 62 nn.1 63) ~ 'fl'r.lldr-.:~to in 

~r-r"1llO.J . o t'~o "bovu loncrlp t iCll , It 18 l!!o not.:- ·n<JJ.-thy tlv:.t tho 

D'lU~ a~.• • tcrL ~!l . ~.1' otin t l,.., utwio. for lb d:itt ' tU:l CW" colla 

l7Cro cu :-tiel l J.:r. ~ no1" r.nd lcurnl !'lui ... , t 10 l c.t cr !'ra n c •oo 

- th olWc l si..,.s or !:ldJ:ut in:U co_;lrcsaia. I - f .:l:lturoa IJ1\Ul3U'l.l far 

b.a-dtt':s tu: or, but 0h1• ctcristi c af {no.,-~..:.:i.tt) nh,! '"'l~ 

l.y:: ll 3 rca r. ..n ... 1 " hero {Ro!Wnb:.rJ c.;t :U 1958 ; <rlsbt 1 D. • 1 Su6' . 

fl !Jt!L' .i:l. t t ' G t u; • .:ur cell in l CD t"- t t>r:l tioauc cult'uro 

... ,....t c.:.U .u .... a <.£ - lll·id:tt' o tu.· .-w· blnst coll:1 (031 , m2, 03}, 

CB4, Cfd5, aN , CA>l .Jid t.OE&) WlV oat ,b11 ..... '1c:l md have bc~n c:Untn.ined 

.I.Jl Calti:. a.!& Clll U.."'' f or ~;X~r.1.o.l8 rlllt,P.n_; f 1-a:l fw.r ::talthB tO t11o yonro, 

Tm-t.o h1ati:Jeyt.: call lin 0 w-,;) aJ.oo hAir ..Una.t.1nod in pt.l"'\11•:1 11ith 

.c1r ro11, e\.1,.,. hl.l1Bt. c-.11 11noo (OE () , f1: 7 nd.1:o38) . T blo 9, 11\Uimsca 

rol .. tl.:lt ant~ a' U'.;J rul co i'nl 1i ch 0 ~ci...~~onn 110r0 obtcdntt\ i'or cult uro, 
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.... et.-PA.Un 
~~~ rn:DY or • DT..t•a1a11:o ~ c• llliUJ'tT TDIOa c-na.a, [ I ""ft.<.u .,.,........., - N ..._. 0. MlC'I.a PU GlL 

u .... o w::To,:,..,_ou.. lYIJO'T•~ Gunu:s .... '._......_., c.Ue , ... , ..... ' ··:a ... .. _.,. ---.... ...., -..-.. ... I .... ,,.. ... 
I M' • • • • • • • .. • • ... • •• " .. • • I .. n . ............ .,.. 

• • • • ... " • • • • • .. .. '1.. ........... ,... .. ' " ' "' " • • • • • • • ... .... • ' . IL I . .... •• • • • • • •• .. , ........... ~ . .... ... , ....... _. ., .... ••• -." .. 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ER

SI
TY

 O
F 

IB
AD

AN



&l 
I)' 

I 
)< 
I 

0
L __ • 

~-

I) 

)1 

t 0 lc 

'll &, 

~~ 

:L 
10 

I) 

D 

t 0 • . 
10 

I 

•,... 
lO 

I •.• • • _ _t _ 

I ' ---

s.- 01) 

..- -.--.---yo 
ll •o •• "' - · lJol 

Olllt•"'I.OII ol ul w• (f .. •tlu)ol 4 nlt~~~~ 
... l.ui li- ul~ u Ulll o• ,..,_rol.cr
a.r f' t,.,lliOU ,ly ~ COJ'ttlat "'CIOICOff 

Pi • ~ 1 D1ctrl.b.lt1cr. ~ coll- ld.VJ in 
4 t il1 me 1 auri:i t: • r. 
l:,...,. h.!> - co 1 h l.!no n • 

l 
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6). 

All bl t. <XU l r. 

T 

1. ·1 :s ~ : r- .1n • • 1 

il t . o ... '1C .... t M.t J.Cn ..t ( l -'1) scr .r... J:l rescnt i.• tho c rlt.uro 

--d.- • J. 

1n 30-.b , h" • a.J~-u.. n TC 199. C~.·.-l'IQOJ:s cLIJ.t..r..::. c:m j u.st be 

c.:.lf , .. Ql"so (B-..~rr~Jha iloloa lt.l ) cu.• foota.l C-'llf (D:l..fco) :Jere. , ~a nnviv<! 

e.nd '}:'c:J;I .rcc.d.il .. • rn c. 1·, , pl.t.nno. clot, Md on •~onolo,yero U,r.obl.l.bl.y 

f e.c--dor lt vors) ....r hio w. .x: t. a , f ibroilln nta tlwr ,id cell o 'l...'1d 111:..."\im cella. 

Tht o.Jllll nro r :ldil:f • r ... oorvod 'J.nd.-r the : r otoct e-n ,f' 1'11 dU th:rl

rulp.roxi o nt ?lor. tozy l txl tr..c: "l'l - t-.1uo ( - 50°0) usi.Ji • ::-JJ1plo ~,pn.rntuo 

ll.''ld tit tlu oti'art (Ouun.koya 1565) . Colla lu...-u u..-...o r uvivcd o.ftor 11 

mnt he • ::.5(' c. 

s... .......;.'fo •.. ce~ i.J'l •ar: h lc.;ie..• l ~d e;ro:rtll chnr!!ot u-inUca oxiot 

l:x!t-:- n oollo rd: t: r~ .:.iffON:lt cell ~o. Tlu:.c. difforc.ncoo 1nclu1o 

nryin~ ..1 :;rocn of Mia .~evtoal.o (~ • 1 ), catill t y , nd cyt(!plr.edc 

ll.dd ... _"nl l..J cc."lt unt (Toblo 10 ...n ... ~ .... to 19) . iaro obv'iCll.t:S 11nd 

perh;.~ O 'lf D zsi ;;nifi c:mCC iD th.,. difiCNmCO in :.-JO io af u a.--rth. 

ll coll!l '%',_,.. uit har o zsi:t-;lo frco - rkn.tlr.,g ~llo (fltr:dn CIB1) lUI 

lu coU 

1' • -
t o (Su J.lu l c. ? , 4, CB6) cu.· nn a ::r..ll cell 

1.y :si n:Jli: c..,L " .. uant (Str:dno OB3, OB5, Cll7 nnd 

L.Caa) (Pl.!... 16) . Tnc ot.t1WI .;.-oiin.._ eoa o.inJ.lt; colin (061) CCI'lai uto 

~ -z.a •Cili" .i.e cl;U 1.1.h o. .n:lnti..-ol:t M1'1· .7:7 vo.r.l.nti \J:\ in e 'flC!:.l"MOo 
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70. 

t-"'11: fiizo (Pi • 6c, • 74) • • .l'lu ......- h ' 1~ 1 h ·• 
... -·--.. •• c po Ill a --;r ... aa l:!' .... socyt<Xli!J 

rcc : lo<l "~ .1.....,. {?i , ?) c: 75) . 

1 ctorn ru u!) fli blO 1 "lr r.l1 t C,.. ~ti:1:. ti 1%1 C"f J3ur:d.. t t I :S 

t 

~1 • .roo arc T~ot. clear, It :I.e at: i:1te:-..::st ho we:r to note thr.t tl:1" or 

e;ra_l,.t ..,.. t.. ~ e llo f-:r- n; c. "el1J11?" ::1.-JpC:U" to folio;; n. r:.ttcrn. 

0".,::.; v ttcn Cl! M u:mintur- d J.t. .. ·t;e cl.,.\,1, ido!lll.y gr. tm CI.£C.r .oll .. r 

&11-1 , a: cr :. c. ccntr-.1 :.:me nf • ft:r. • ...,.arv lt~r~o cells, .surrcunied by 

~c 1vit:; but littlo or no ten - o ~o '0tll1ty. Intil:::~.tcly :"\i.x)d v:Lth 

the ];: tor O.Jll ty-..., , .,d J)r::.<10.l.n!)t.Ulg C.t ~LO S\ L'fi\CQ of tho Cl'llr.lp , io 

tho dintinctl.y _t..l.J cell typo (Pla.tc 18, 20 21 ) . It shruld brJ 

.untirr..d thl t nll oOJll tYio:s t.r.) c:lpc.bl.c a.r c:Ltos:L:s, wt by t''U• t.~ 

ccx .. ~O!)t ooll t-.r o in 'Ill otrr.ina i:s thl r ..pid.ly d. to sing nm-t.,atilu 

bl ot c.::ll of ~ioh tho coli atr<d.n p;r-a.rl.:1g co alnglo colla {ut1'111n <E1) 

... ~. ~1. ~t .. :r.cl.miv 1 • crx oo:;U. Po:Jsplaid,i• o.nd l"llltip<:lar ni.to:do io 

lu :e::l.;· ll&.! .od to t.ll(, l.'lrb'\.1 OJl..J.l, (.l:'l:.to <!2) , 

pol.ypla1d,y 111 blnot oullD. In r;tc.imd c:cc.ra at Bur:.O.tt 1 t.u.:: QU' colin 

obtcin.,d .--ro. votablin.'lc-.1 c...ntinuruts clllturoo, .. ho lnrgc colin nro cccn 

to be :£ ~o typos; :rr: Ji th c.)-tO,?l:n lie o.nd nucloar atn.Wng c.~co 

~ t.:)~ n:ll!.llor bl.e.ct c~l.lo , ml Gnoth r (;11!.r.t cell typo m.th Cl\r¢.lti.n 

s:a -tt...'"n u:11 c;rtop.l.La...ic llcxr- eh . .a.· ctodotic of Ct.ll::l of tJ1o 

~ tiv_: ~'l tsCrioo, (~r, , 75) , /..cl'luJrtl:'ICC Of 1:011llcr blru:Jt COlliS to DJCh 

'.Qllt; 1o rc::Jini cc:nt af the phcna..cn<m cf: cripoloisin (Pl .. tOG 16 & 20) , 
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71 • 

C\.1 
11

' ·r •· ~ ~ r a t:;;;;..fln 1n ::r-rc.l.l...: nh d e c.JJ.turell ot 

.o.tl;.tOa oat ..1.1' ... ::1 1 r ,x &..rld.tt 1 :. ~-::ur 'ltic."lte d c.ct>rtc 

'1 
•t_ • ... ~. 0:\ly brier c:nU"rJ o: s cl1 !"--'c:U.roo c'l."' be bl\ "1!:1 in 

t un rn:le'" tnt an . 

:; .c. rr .. a.U,y ox:, ln.:'l t c.d ct...T0';7 - !."' ;-.:xn t 1"1: g.Jl.ar l.:r a.'l C\7 n Cll- S?ecl:f'i 0 

b.lt et rildnc: fcnt.ln)a o .c;. o .:.rkcd. l y-...phxytic a.'ld rlt.s:: cell 

i.l".f llc:r- t it="~ (Plc.to 1 1 .. r gQ n ~obcra af eosinqlhil gr--tn 1 o:'/toa nnd 

p:n:.cur!lc:rn, bwtJr.."lt .:....;.~ c<:o ll , , r. ''.Jlla.v-!l...,...~c ca-..r!:C eye~ lli.no 

(p. , 1)J.y ir.:m) pi ''X'nt . m ·C 

i th:!.n .i ti 'JC,Ytic co 11:- , 

Burld.tt 1 :~ tu. 1uu· c ullo r.uro •rco•.:nt in lArgo numbc.·s in two a.~t at 

thJ to. s.... l :J otUUiul in thc t'O ce~e. Thc:r ':7e%'\J not .t' :-caunt within 

tho • ll'l'"- fm 1 ,untn (h t.. cr. ~ctic cc::otrca) b..lt 11.., 1'~ no oinr.J.u celle 

Qr " •lutin t l. itll wlythr.xytoo (Pl t" 11 ) . linn:! nre t.ecn in :ito31:s, 

by nu::J.enr vr.cuolnti or• i n colla i n int c t-. .. ......... , .nil. "pyr:no51.o" in collo 

un&:r 1ng nitosio (~. 40) • 

.. on1 blru::t:s, nC".lt r r,.h:l.l ~...nul.ocytoc !lnd pr..:~curaoro , r.nd 

~'OO:f co nro thtJ next ooll t j'pCD to dccl'(.~C in Il'.l!:lb.... , ... ..o lnt:cr 

11 l t .. u r by tu~tion (a!' nt lc:u'Jt "· ~ ,) 1;0 o 1:t. o::. c;;. ,. , 10 .zn.:o r 

~_y· . • 

?i.N .. I.J.a:iiUO collc (hlstiocyt n , U pocyt e, f ibrobl'lato n'l 

COflllbrJ e. '?thcll'l..l. o..ll.o}, otilo 

( cr;,p o) , lr :x:n c .. 111 , l y: -::yton rml oo:d n~hiln nll ornint 
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. r ooll t k 

All rv n 

1l l_)~ • OCJ"t 

72 . 

ta .. rw• , in afall 

, rlpolccio, 

:Jaa-1oc t r nd "cutting ~ th. cord" of di·lid., · ce1l:J i."l 1 .tc 

t<>lo ro ca .only ~ll O!u:..iblo et nl, 1956; ?ul7cn:o.ft Md Hu:lblo, 

1955 ; S'/tll:a-tico, 19S2~ • In n..:!&liticm l.a;!e'7 .. r , 1:,..:.>hoci·too wore l'~"'d. in 

inti r "' nan..:cint n i. th neutr<l;hl1 •::;ye1oc;,-t ... o~. 

D.u-ln ' tho fir t 1\m d ::1 , cnd. :~.a ::n.r1y ,..., ~ h-'lra c.ftor exp1nnt-

ti..a, ~>.. . 11 J..1,..,,J.oo., t , wcro c...c .;i nally 11.m n • :uvnt1y o:.1 eri}lollJtio 

'IT.!. t.dn nu'..troph:U f.V'w ... oc;, 't< o, O:lly ooo lJ'I;. ·hOCyto T~n:J &:on por 

,;oloc:yte , T. u 1 ,u>hoo;rtc..a .. "" ...dn vio.bl.o, oc:cupyl.ng t.1c cent1•osa:.al CU'\ln 

:2:' u-.c ucmt- woloc.:rto, und t•ove antm·-·Y.:,· in a circ1o, · th"'~oontruiof 

.lch 1J! r -u-. .au by tho ccntrca.:~ c (Fi~ . 5 .. !' cl 55b) , s~ca n lyuphc.cyt" -

,yolocyt intor.~.cti....n '·~ watc.iod 1ntc1Uittcntly for I..S l\curs durlne 

• -LC. t1. .c noi t hor collo n a; d j_rna of clyL • 

1 ~ ":oc,-to 1 r.Pt tho anly le-.1cocyto ,;ouch hllv.: :l:ffinity far hioUocytoo 

1n \'1 trc, lhrrw C\1.1 tare a fl"a Bur. itt 1 a tU""=:- :p;.tic.."lta hwo en c :..rcfUl 

ocrutiny c~ ntl): n v ..1 .d oo:Jinophi la n.ttr.lct( d to hi!ltiocytc:s 

d.tb T.tdc •.h.;;. ro.: .. 1n in cla:o ~JJ~oclot101 far indofinito poriod:s, 

t ... • c in conjunct! a1 '111 th c.'\ U lyopbocytoa. ( t • J. 

!Tatly, tho n ;.::u-anco 1.n L:UTarr culturoa fra::: ....rl ...... t•u twwr 

I li nto with1h 1. to 5 , ra idly cltoa1n0 1-ri..utivo "lhrJ: oollcs" 

r thcoo Utu-l: oollcs ro:tlino obr.ouro, 
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Cl}. 

alt .:u, 
..iatinctivc ·on: •.~.1.0 'icc..l. l'Oc.tllro:s \ et'' pre::. -:t . 

:hcse !nclu!lo 

trio rt. J..ror.- pc..l.c • .1elu::~, r:~.b: ... :uin.nt v .::-.1 au-:: cyt.ql=::::;:,, r.nli ll. 

n.dir.tc. til!~ .entwc .itocl'.cmdr'J. ... (FlA~c 1>) . TP..c~ cella r~<.rsiat in vitro 

•::;r bou InC .... clc cl'~ tn~1r firn~ eno untcr, S~ 1'~ a! 

~ffon.:.tinti.n t~o 1 c.a in cult -'l'\.1 tl . .:: o.-11" ';x.'CCr'.i.ng d.o.rker, e:saJ.lcr 

'ln. ith s C'l. city !"or :-atiLt·. J. l ll.X""..ncc a! lipi.tl vo.cuolc:s in the 

cyto;-lr. ::- lao b oro:~ cvidu:.t \ . otn te (PlAte 14.) . 

l'ho cri,:P.n m' the tiC "d!u-k ce~ la ' b not lmcm1; .. N;I o..ro distin:. 

qui.Jtnul" fra. • :cl;Jiti;•<J cola <:1!~ .... c. LI)'Cloid series, ~.d nppcnr to 

b:.lcn • to ho t.iotioq,·tio cln:~:s c:.!' colla , Trr.nafar-tl. '71 fra::~ 

ly;:lp\-:Q~·tu:J or 1: a. n c~ ll.s • ;:>cu- re~·etol,y ossiblo 11lthC1J ~! thot'O i:s 
• 

nu ... vi\< ,co , L1 • 'Wioo, \!ti1'iv tim fl"Crl tlllltl.nuolc'\tcrl :i.n.'\t oollo 

ttrt~ dn.Ys culturo of .::.nl'X ow tra1 Bur~ tt' D ttnour ! ::.tionto, who10110r or not 

t \::Jour cella nrc prooont in tho ospirc.to, rzxl t hoir aboonco fraJ culture:~ 

~ ttxl f'<.'lf "c 11trol 11 
l.nrroll'll otudiod in tho • rolinin!U""J p:l.rt ct thin work 

• I;Oc thJ (11.1 ot:a.cn -n.· 'l':h:lthor or not tho~ oolli nro pncillar to Bur~ tt 1 • 

tt.. ..m- • tiC.."ltc , :.n~ if oo, ~t thuir • ;l·t' --n to the rotio xcnullh, 

t. ~.w:nc , ond n tut'nl hintcry at t. diet-·•BO " ' Io .18 Wldoubtud 

tlnt t1 0 cultu..-o ntud.i o at bane t.'U'l"ar free :::~urlo.tt 1 o tUJnwr ntionta 

"7 .nl oh ld bo 1'0'1l"'lcl in • 
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~b\1'1.1\;., Cl.u:.l i:i~ti ..x1 or chlldlu.;o.. l.y; ·h 1 ... ~tlc 1. !.: b ... .An :.;~<:Jn in Ib:Jlnn. 

II ""f -· t- · - I ----------

Ph:lec cytolo ic:.l ch rr"ourl~t.ic. ·---

'r = 

~----------r-----.uclc~.;r IJ.rld; "rl in 
co 11 s1 J:,.; c :'nfi ~U" .Uonr 

Cyt Ol'lnc: .ic 
li.ail.. 

"lWWlU"!J 

Cvt t ln .. 

Hl.dborc or I A,~ ~ tkn\ n 
0..'\ 11011 (-. :u-ti) 

------------------------+--------------•~- • 1- --.-- .J---w.,• -----·--

' 1t"'C 1 D 1, 

4'. • . ' . . 
A• ...,'- • u'4.~ot' 

4 

~ . ..: } . 
.:JACl-1 c;:.l C:. U. L~ ,oJ 

J.r-· ... ~~ 

41!- . H4 

" tC+ 

1., 10+ 

' \ . . I • • .. 

• tiono .. . 
!.i.ttlo 

•7iolc P.DWid 

~IT4te l.ultiplu 
in ... cntnU.ona 

c.. on!J •i Cl,o.I)UI!o i 3c-.nty. 
.u::.r: dl.l 

.o .. -...~oquo • 

• 
t c .l.lll 

I Inc lll'l ~ 1 c.1 JJ !' I ,.bu,rr.wn L. 
in .~Oti t e-ll G I D:orJc, a..n.l 

"..-'"' (lAC• 

v .. rl. J.<~ . 
. ca.: .c .,. 
1 ~Y cell . • 

Sc:U\tj. 
, nl Vr:1·; Jlt.lc 

w\1 
\ r:m::p:u-u 11 t. 
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74. 

ca ::I:JSI~,;.. s -

Ml 

Tbc&.l st. .clicc cuppart tho clo.CDi.icz.ti.::n c£ B~dtt',; tu. o.u-

1_,-:::l> • .J: • • All u\'id<..:Jcco o nt toJ t.Jw !kr:dtt 1•/I!IP'ta:.... c ... ll no 

bcl ... "'l -fn,· to tro lYt<• hocytic o ~':ioJG a.· col.ls . ~:1-: :..nt:r".l "lhr oc centro. at 

~ • ,;:.r. .'ICC cf the cell, itr~ nct:'\-'ldh0:1i n +n n)....sr, , '" 0 COpll.City af it:s 

~ c lirf~. ti t 

• ': • .'1 by nach:r.::- v c o.L t l1l'l =.I') 1"e-rr Cll ouch c.vidcncoo. The cull is by 

:nJ l:'.r o . ·t::r-J • ~ ~ ivc l,yrli'noblnst. 

~1~ .. .: "t. un..il'ord.: • of c ,..,lo,p.ca.l nnu .u.:Jtoc.'l~cr~ po.ttorn that clo not 

ju tifJ t.,,.lr .oJ..Vl. ••. oo into d!.t!'c:cnt hi:st 1 ic...l t:r..os" . Ro ho.;ovor 

ex. .. idore!i t."r.A~ thcro r.cro c:nll. viar:lotim:; in cell ~turlty both ootvroen 

oi-.11£'1 ... ly. z-- blt:. t.ie lJ. h:::rz:-8 .. e-.-o rcc.)~:scd by ph sc c:mtr:~:st 

lc: :;ct? • ': blc 11 . t:IU.- rl.o J t.ho diotillt,'l.d~lrln& r ~turon ot tl-..:: throo 

t• • 

-r D 11 2 .:1 J . 
;:,nt in t io n.:rloo, 'ITith 

bl ot ., l.IS XI ibitin • fcn";uroo which 'U"' 

0 
t i !U qt J'! itt'o 1~ . herA , Tho 

r 
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75. 

en :'l oizc, nd nrc ell::.~ ct r.:.sc • · the FI"" .. nc ar 

r 'X 4 nor.t li"al.d on->---~ r. in -" u r ...,. -•~ - -- t co o, ns well C.3 

ae-.nty cyt o ln.~ w1. t h 'l r cl t ivol.y hish rct' r--.ctivo 

in ~:c: , nd tl'us n-:ro:u-in;; arr ;c by plv~oo , (Fig. 22) , 

'3l.J'I ret coll.:J ohcr.dtot; oi ilc.r fc .-.:;u.ros worc 

...nc ou."ltcrc:d 1\:.I'i.n.:) the prcoont ntudic:~ c=.c:c;; frceb 

c~1l5 fr~ l1~lh n~o bio aics ith hiotolo~icnl 

lli .J.lc.rit y botTion BUl·ld.tt 1s tw..wr collo n.r.d 

p:.~-t. o.'\::.cmo,,olutinin trnnsf or- )()d. ~p-.ooytoo. 

(Pulv .. rtr..ft , 1;64 ; t'rl~nt , 1966n) , ( S<.o nl.oo Plo.to 21~) . 

tU.. os t n ll co llo , Md b:r t !l o p os ::e !lS1 oo oi' f lli.r l.:f 

r. b..UlQ.Illlt cyt~~c:l end cCil".l or lllss rwnd nuclcuo, 

(Pi;, 2.4.5, I t cho ... '-a & tlnr;A.::thod fra:1 :he uew 

cT"'lo::or nco c:t: Bur'·' 1. t ' lyt\Ph= cell:~ i:l the ccrobro-

o;inA.l nuid, -.boro ~~e colla IU'O no arc thM typo I 

ccJl.D - tb inc~Ct.IOO!J l.ipai.d ;r:m•lle:~ , (Pig, 415) , 

un .... c ~nl. 0 1 v:~lc.ti .n in blnst ocll-cbo , but tho 

C!)ll io 41atincU7 -.littcrcnt rrcr. tM firot two 

oc~ 1UIC ~ t bo la:I :n:frat.i·l, W.ox ar the cytcpl.e!T.l 

..r -'- ~ ~oro~ o, It h 't1'10r , roac::bloa ty:ro 1 
~. ... ... .. 
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• 

(fJ . 

cellr. in n:J.clc::.r c<r.!'i ~tier. e:.d. preecnce 

tJt lipoiJ -,:-t-'\Ul' !1 (Pi:;. 23) . 

T".10 rn,r_ b .. .-.4- .... · ~to • C:.:lC:; ..,.. t y-,_, 2 c:'ld 3 :1tuaiecl i.'l til.i3 Sllr los 

1'.l'.l t;QO -r: :J. fQ:' ... r.or 1 c.::ttchtsicno t o ba 1 ... It io pc.rlt.?o a:.' 

ai-;;ifie::nc.) ·' _v.r t nQtJ t11 ~ t t .,7--::: 2 ~i 3 -pc.r to be :~a::-., 

o;r;re <ld over \0 J ~s. 

m.ilo t.bc...l..L--.l.l tuu .r.-, l> ..rtic.tl nrl.; 0\/W"iAn t'.:u.:u:.·;s in girlo ll.t"' 

oa:r ..n:~r jJl tno .J!oL .. cunt ( ...rl:itt, 1966b) . i'ii".!!.tever r:.DV' bo the. 

or t:..!) typico.l .& .rld.tt' o ly.~· .o.'tl. bl.D.:st ooll. 

stu~ ~ t.:».r c::s.colito.;LlCl Bun:itt' u l;r.;...,;:o~ ee!l. lin ... u th- t "the 

:-All::;ent collr: c! B:!!r.ld.tt 1 t\::- .u- c::t:o?ri&o n ne.rra. sp.:cttu., of cell~ 

nth •tarlAti.:c in d.o YJ::l ~! d11'f eroJ::lt1nt c:- . .At .:nJ end m: t.1-u ap.Jot:-.: 

1 . , "'1 .r1 n• ~ t '• litt,-~ a:.· n. ~ ~. .=.oc·i· t o nad-:::..:: i:~tntia. . ::. .... -~v . ~ -·· 

~-'lt.f u 1a ;:-111.' o n;. a.rfi.nito t.m;....:lcy to :ot.lit.;;. ..t the ot' • ..: 

•· 11 -"t .1· r nucl!:..-r c.rtq?~c ret io, lr.r;o .r. • ..... tJ: ~:-t co ~... 1:1. 

iJ. t • :J...Ol 'II -

:cr>J t~..--o U! • e ,,. t : • l!' 

• i - t.: l 
or Barld t. t • o 
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77. 

r - - :r - .I. ... o • 1. Jili c.. ~ r. · ; . t i.: r: Jnccl.vablc t h!l.t tho 

.. :.r •• • t.._ r -··-"~...t t.... .:r ;ere .:I".~.£-:.eJ.,.ctt.d r:::'\c r obcbl,y 

ili'fcu."v. ti t ~ bl:.nt c~lln. 

Tn.:. r...l tia.!lld.p \Jf type } l y:. hotil.a :rtic l.Y::?ha~ t o types 1 

a."'¥3./"!r' 2 in not clc:u-. i risht ( 1966) h:l.o clrc:~"'!l att~ntioo to the 

~rr ;r.~c:\ec t\rec::-~ W.c clinic:.1 pr,..t~.ta.tion, ~~na l!.ZU!l· clc:U tumwr. 

Cin~ributi :In , end ""0 Tr • • .J.c:U lcc:.U"n of c:lGe:> 0.-th Bnr!!itt ' :1 ly .... hcna 

r.n di!'rt.i.r.ot f Cl: oln:s:dcc1 chllcL.o-.d lTo.i~l.osarca:-.:~. . T"t~:u cllrJ.c:U. 

preno .. to.t1 :\ af t.'"lo r ur c~~l!l in t hin ::orloa 71th c. nh.'\:;u cvtolo icoJ. - . 
r. n<X\..~Cll c f t :r c ) ly: :phobl otic J.:/l::t;?h:r..:l. , cOr:NQond!: to t'.)--~ 

ch.-.r cto i nt.lc "lf t.hu n n-D •r :v.iit-t'Jll(l cf chilJhocn lyr::pho'hl.r ~tic 1--"::~phr.t;~.'l. 

(cl~ lmic:U. ch ildhro! ly; Jtlho= ..o.) , 

Thin ot\lcly t;H . .ruforo ropparta tho d1!\tinction af Bur.d ttt 1 n 

~1x fr;.~ ch1ld.!1UcU l ;r::?:oo:JIU"CQ:t\ d.:scr ibod. in ~l)lt\ul nnd /w ri.c.J. , 

lt t; hU he:~ hg ooc:\1l"NI'lCU af tho lc.ter t:/Pil of l;,"t:pha:10. in lligorin, 

c .. st c t l o 7 , 

2. D..rd.tl I :l } 

~XCOI't far C1 f cm Ed., J.no lOI.lkc.C .ja.o, J..;;=1!hcro .culnr tU::JOll"S hAvo 

~en n"tori . :Uy difficult to ...:Unto.in in tiaw~ c:..ltan. (Piaehor, 1958) , 

i11t.. the e:.1ccc aful "nt blia..•:xmt in cont iruo.1a c.sl ...u"' ct tho r!.!~t 

D!.lr£1 t t 1:; l·r~.-:- cr: c u 11,., trcn a l"igor1nn boy b·r P u:tcrtr.ft 17" 1~, 

':!.."l.i thw ci.t:W.t no .JUG tvport by E atc1n nnd BAlT ( 19li4) at olr\1. 11\r c 'COOr o, 

:ret IUl u..or uniqUCJ ft. l.u'O ar tho tu:n..a:- bcceo lO uotnbllr..l• l. 
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bl!1.e 1 I 

1-----
C. l l r~ 

-----·- -
1 • .)1. 

Jl.{ 

"""' " ...,.. 
~1 

SL1 

.:..L1 
on 
Ol\1 

CD2 

au~ 

<n4 
<L!i 
0 (, 
0.:7 

--r---------. ------------ I --------------------- p t.i.t:l\t 

----- - ------
I 1•• •• !'t: ( 1964) 

l. l1V .-t. .t"t. (ur uhl lol) 

l'ulv 1 "\; .rt {Un. a t:ll <1) 
PuJ.v rt. J:t. {U iob ,\) 

•• L in <>t {l "•4) 

..., , >.cdn "'" 1 ( 1 G.>( .) 

~ {1 

lot. rt c.t rU. { 1 ,.., ) 

n bo, t ... .J. { ,~) I 
O ' Cttar nd R=>.b,.cn {1 %5) 
Oaun. =trn {c-.<..-c Tr W.o J) 

\ 

Ocunko-p 

Ocur~ ... 

I 06\lnkcau. 

II h • t ::sr-.r 

- ----------
.r• . . • Ilx- .l-.=. 

• • • • • J.n 

.c . . , ..... 
. ~ . A • 1 1 .dr.n 

lt;t.OJC J-!o~J . 
L.;n.\an 

JoU.o r' 1 u ucx .1 .;:;.;> • 
L.>ndon 

• ..it.ull.o ..cx .lo~ . 
L..s . ....n 

ll . • . , -e.....,. Un, :t. 13'1 

• • • 

• • • • , 77' shin..;; on 

. o . t-t . .IU..dr.n 

U . C . H . J:W.ur.n 

u . c . 
u. o. . 

-------...---- -t 
Co try I o . 
____ _ ... - 4- - - ---i 

i . :-1.. 

d... .6..1. 

,a ...... -.~. . 
' 1 r1 

u lll<tAn 

u, bn<-.n 

u 
i 'Uri.e.n 

J • 4.:< r n 

II -~-1 ;·~: : 

I 
:.. ~<u-1. "' 

1 

.;. 

6 

7 
a 
8 

9 
10 

\10:_"\ 
\ 

0 I!O.U'>kO'/'> 
OD..u\l q:r> 

\ O~cr.rn 
---.l.I..;O::nurut=:=,:O'f:;::.n.:.:_ ___ --- ---

. o . IblUl. .. n 
'-' . C . l • l:b·U.nn 
u • 0 • • T """-'inn 

.. 0 •• Xl ""d..."'n 

111. t"i"n 
lli f>Ol"i '"In 
., 1 • 1.'"'.1 "" 
11 L • n 1.w1..ftn 

} 

4 
1 1 
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't)la 1 I 

c. 1 1 n 

- --- --· 

•• 0 

C.. em 

L:l1 

3L1 

Alit 
on 
CB1 

<E4< 

<.'ld!> 

0" \4 
OilS 
O f, oo-, 
wr~ ---- --

- - ------- ·---, --r-·---·-- --- --- .T 
-- --·-;_:v-:~- ~~-.. -- 11 '> •• t xr~-- _l~c_<:_~;~-1-_'-~-•t __ ,--~--~ 

·-----·---- - · -·--·----
Pu.b 1-t !"t. ( 1 91>4) u . · • 

• • ;.. b. 1.-.n 

£ u~v L_. f't (u.. b H hod) 

l'\11 .. - <"t. i't. ( Un: ubll <1) 
P\.1 I v rt 1"t (' l ' 1i ... "- ) 

•• ln o t ( 1 r .. ) 

- )tJLui.n f.; \, ...... (1 ::>( ) 

l :;p at.oi.n ut .o.l. (1 !>( t.t 

~t._ ..rt <.<t .... ( 1 ,.,5) 
R bGon ot c.1 ( 1966) 

. r: . ... - "'-l..ll 

. JJn . ..., . . .. -
• . J . t • , I. b .. d.n.n 

J..i< rdcoux 11,;a:::_,_., . 
~on 

Utldl.o acx .• o"fl • 
Lon den 

1 . . ... . u ., •cC:~t m 

J • .I . !Y . , '"':'f,. chin• ton 
O ' Ca,-:u- and R b:s<n ( 1%5) I I . .. , 1'1•nldn'1ton 

O aun.;::ryn (=o Trblc :)) . c . . I:cr-<11\lt 

0 nun) or- . c . . J:bt- ile.n 

IJ . C . l • J: ·..dnn 

u.o. - J:t,,..dnn 
U. C 1' . 1brulrn 
I . C . I • I:b·cl~.n 
\J • c .. . :t lx\(.lt' .1'\ 

. 0 ... . X c.lnn 

• ~ l-'1- , 

IJ •u.tAn 5 

6 

u i .ndr..n 7 
I 1. u•":l.t.n 8 l • 4 <r n 8 

I • r:-1.a "\\t 9 -~ 

I 1. (. 1•1 ron 10 I • Lfto••lnn 2 I 

I 
lit;ol"i.nn 3 

111r,c.•inn 4 
ll i ~.-!. 'Zl 11 
I 1 ~·1. ....n I :Z 

I lr:nt.-i.n.n 1 3 
'tc rlnn ·u •. ---· --- -
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Sever~ coll- lln • 7c bli5hcd frcr• vnrl;).la 

........ c c -lo (I t. nd -; c:c 
I 1964; ?~1-- et cl I 

1, J \ I t . L • t i 1t -n Isu:-" ::!.. ...... 1 1 ,_ "" ' :r...p .. t:l 

• 

c:. 1.-t>.l l • ~ - Lc:.r.: c-.U ~ .. (1 bl.fJ 12) . 

7'~ro i3 n.:l doobt t.h t the BUIY.it• I ft 1 ,_ " .. i~'l. c ~.o.l c t.n be 

in ti. G.U: c 1 turc 1.n4ufirit .ly. '}oc:d sur•.i.v'l.l or th.~: cell:~ 

b-; • I'l: "' n;; io •.n n.'l:'..i tim:U --"~- • _. f """'".u'~~ or ~ ttl.t!.tial. 

le 

cr.c l ~· !'or oxt-Jmdvc i :-lU1,..,.. - l • r.Oli .olo ;icz.l, \'irolo ical, 

c:.Q! ot rn .ut.lc, biocl.o ico.l n at . r :~tuci.io:~ , uzi.nJ these ru J.l:f 

t. V 11 b J.,j B .rld. t t 1 o ::.yr, a .. c .. 11 o . .iJ.r.J czy 1 cu ll- lino :1 • .!llin t..un eel 1n 

• ill m-!.tur'o l ba: t C'r"J '\..'tt being uno:l u:~t.,;t :Jivoly lor cx::-.. ri .nt u. ot;udJ.uo, 

II 1 .ich 1;ill b.l r.J rvnt..r.1 in aucco:sC.in:g c.'w.. tc;;1·o . 

1 . PhAD<I ctntro3t cyt ~J.o,::r one ti:J:uo c.llture provided a Hide 

P<>&Si~).o a:. a: , quick, r.."\d. daf initt differential din.]lo!ds r;t tne 

ccr.: :n r~ cell ~,;J."C ..a.o af chJltlh;,od ::can at t.he Univcraity c~l.lo o 

f..~ . t. ~. Ibll,;a.n . L'l articW.rr, cl'uldh"<lll lyr: ho'!Jl.D.utic lm':a.l!UI 

:U..'"'S re '11ly !iiatln il1 ::h(IC} t:'ra r ... t.u.oblutoc.a, 11'-'U..t'Jblnata;L m:1 Wll:J' o 

r • .r"f) ~ ut. Ot"&- • 

2. ThO -;, i1"'d tt ' c l :;.::-'l .-:r. e ll 11 r.1:. ch::l"l.C torl a c;rt o lo -i.e 'Illy 
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79. 

fa h olcSor 1.60 grou.,. .or the t\ccur, &.:: well as ir. recurr.::n'; ~~::. 

!be t ical. lt.ast o'llla at ~!=l.tt's ly.: 074 r~:se- 'lle p?.J.

thnat:ll!"...ed l. hocJ-tes, aa ell an :1:.... blt3t cellc cncx.11t cro:l !n 

::AOti YO 1.:, ";~lh 

t1Pical rOC' child! ~od lj" • hO!l:.%"00: "1" ot tc:· e~tc c cuntrica PO!lOOliB 

t turoa ':'(.uch <U:~tin <Uis.~o th by • • ro c:-.rt,lo~ !'ra: cella r£ t y iw 

lLrld. tt ' a 1-t: 1111:1. . It io r 'l .itted tlll' t t~o:o two t)1JCS at • 

ly:;1hoblnat1o l.y:1?ha :n in c.'lild..·on o.rJ ooparate entities, !Uld t hat both 

do oc 1r in .'i>l)ri. • 

4 . Ei'-''t Z...r ..i.tt• a l.y::l}'!'lan bl yt•co~l l!n.::o 'liON 'JOt bli~'l ... 'll 

1n ca1t1nu~n culture . Suo , c:-..tl"tu--a:J sr.ou H.l prcl'lide u5Cl'ul 

t ri l ro:- • r.idc •tnrLty cf oJ:::O rr.W ntnl otudico, lll Ql~ "hich ill 

bt: ,l'\o.u: ..... ,.~ 1n 5.!CCC~Dg en .. t wTn. 
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• • 

?r r..'l c .llt: 1~ ~ !J. r-..r t 11.:: ..r, Rcuni na1...,. r-.11,_ "\.::t e~ll:l 
i t'l. ~-'1t • ll'k r 1\1:. c.;t 1 lc.r rn:.cl .. us 
~t~ lt1. 1.. IJl ,..t ne. i'". :::-, r cti c.., >b!:"'ic 

U 1d Tnn.tl...c ··I\..~ nt in ~ c.:Jls, 
:1:>tl.l ,, :.- ~ ?tilo Go.· .n lyz:::-hoc:;tc 'ti. til 

"•1 n • ! ror" 'i'i' r...r,c<~ . 
Pro _:k.Ji C<P:..Jr-clip k l."v r1tlon. .Pr. 31..· Caltt':"' t . x)OO 

• 

J J.lllo 1 ra 11-.•.u.· -1 uf. "'ui.r......... • , ota prcf u<mc • ili C • 
. 10 1 !'. J.JI. nt...J, U, aid J!"..:.ll<l.:: l?I\:::i:lnt , 

! n•u o.l C,;J't u r- li_1 pre. !~rat n, .t'n ll- CCII'! bra:; t , X9:X) 

!L.. ~... ll .rltit.t.1 u l:Jl~ ..... . ...t;r.,ionl. 

Fn..~. o-~lB !'ret.. Lin:d. U '.r'J t'-t.l '\11' , Hoto r!h:n.:! nucl~;. , 
t'c.u-1.; .blnd~t llnrlt cyto;.l~~&r.:~ \7':1. ti: no Up aid Jranul""• 

~llt--4 c~~l Propr.r-ticn, Pho.:10 centro-st. :t$vu 

!'is._,li.. iillr'.d.tt' o 1 , ~~.;:c . Aty .1~1 . 
:n....~ c .• u fro-, c l'l;br():;pi:n:!l n 
th .~:.e ira Fi ':i • 22, IJXCl:i t tor c.b~ .c • C'.eJ.l, in .. lll.1· 

~· line:.. .• J)r.JJU.i ·"" ' 
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25 I 
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Pi • 27. -- . .... 

~ ' • 2o. 

B:r~tt.'n l ' . 

lT c 1 ro- .xill r: tu.~. . O!'l-<:0:-.c-rer.~ I'O\L'"ld 
1 ot c.. .1.'1 ~ t. v r &<: ty cr'to L..- Jlli !'crt rofrnct ilc 

lip ::l.d ,. uc~U.~ • • o~~ .Lo o~. .JJ. ly..!p.1cc:;tcs, 
1. ~lc t 1 t.>QC tc uit ll.r .,ll .. ;ocytic vn~olo, r.nd 
~ttc.r ~r.t cyt~lt.~ • 
C..rv'-11' :.ll .n.. .Mti'%1 , Ph.: n... ccctrr.:Jt , x ~')() • • 

!L '; D C 1 ot , 
P1'\.. • c 11 C.S . I', Tis!ltly ocbercnt !ocotcd CL::riO :rr;;lio 
c ... ue r t· ..~... .. .., ... JU) . l'ot; l _ W..: nuclcu:~ :n-:1 oo.mty 
fc tUl'~.i.uo. c,~otapl &. , 

Pron:!Ud oovO)rasllp PNi'Wutl.rn • .Pt:=.oo c~ontr-&t . :x 1M 

.•CIW' blAnta .!l. , 
'F'r-~r.h cella t'rll nccitic t'l..dd, Ti P1tly od:orcnt 
fc.cotod ma1or rdo lnrg(J palo c.ulls "ith ler.:o dchl.y 
i.naont..d nuol.Dun , b.mdtl.nt oytoplAG.J Tli t:J Mt 
uitochCIIldrln. Pre[ • c ·n..rsllp praparct - , 
Pn llO Co:lt:roct X 1 V. 0 , 

-~ ,. 2z, iilu' 0 nC.i'!U'Ob.U.otl%.lCl , 
l'ri..IIJ'l o .. lla ! r:. • Jdo ino.l ~o.xr. 
Loo:!uly a.. ;n. ;o.tc.d cr..:ll o a1' ~to tj'l .. n; dnrk rQ.l!ld cvlla 
in a1. a vith aupp rtivc. f'u::ifau. ooll!J lu·:ins li ttlo 
:Jr no oyt~lAc • 

Pro::r.cxl cavo.·IS111 pl".;pouution. Pre.~ ccrJtl':lut ;c 1000 
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26 27 

28 29 
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?i ..• )1 . 

~ . ! 32. --

L .... '11!. tic ~~ Q._-

'i'il!\..--o 1., • ':11 sts !Uld two :o:-11 ly; ·h.x:Jt<:;:J, All vo 
c. ~lo ! ~ t~~t;. 

Pr..i:S--~ C v .. ral!.' r!."') .r.t. :>, ~. ' C ntr:l.!lt X 1000 

l.d.xL_ ly: ~~.int ((:Jtic 4-:. oa...::. 

• 11 '..'13. 1nr .; l:iT • c tt.!l end ('. .. ..,.J. lii'flll'\llltint .. '<l 
._ ... ._oc, t.. ril:'l intr- cy1;o:!. •u ic 

1 
y ':1 tic n·tclcnr '"obrio, 

CwTI.i!':I.IJ.1 1 n...- ... r"t ... .:x., ?n:l.oo CC:\tl~•f .. 1(1 .0 

i.Oiljtin 1 r; pnr"..,.:r"..:.nulc;u. 

i\7~ -:Ll1 ,.a.nt r..t1c.1lll-;. cc ... l:J cf !•o:l...;td.n 1o pnro.gt-nnu.l:oJ'A 
t1 tt. tv" p...rlpol .1c 1 i"'.?~OO.ftos, • oto C;nor .. o.~:~ fol.dod 
lll.ICl~u:s , ..r;icnt . ' lool..1o nrc ,b,.n il..'lt rct'r:ctilo clUi1PD 
of' Cft~l~UJ:ic -P u ~l'ill'Ulo s , 
~~!Xl C.NOroL.p prc;!r.ro.ti ~ . Y, .ADO CU'Itr:.nt X 1000, 

i'! e ll._ it (! _:;.:1."\ 1 C .;<t.!Nl.cr.;. 

1£:: c. .J1! t.l~ytic c.Jl.lo ..dt,. ;.>eripolotic l;:r._,-o 
l -'Cytot, 

Pn.c::-.o1 c-.~p ill"'I-:u':lltiCil , Pn:.:::;: co:ur:u:t :z: 1000 
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30 31 

32 
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in ' e~ ;r-~la. 
St rn~ ~ • .!...;_. c..::!l 'd t !: 3 c:.. . -'rl_ olL. 'tic ~ ll 
l _,- >e,;"tc.o , 

':: '111\!rlll.!. , ro: .:r.:.. :r , ~"l s . cantrr.:;t .; ~5v • 

.}5- .)7 l!. ticuh..., ~ll l~'la...:. 
":Lt1c-~l.:J; ~).1:;" o.nJ 
.u .. t"' c:..." ..: ~ .. U..r!, 
C C":"' r:.J... .~- • rc ~::..:u- • t ~ . e • 

ny ~~1 1.:; ;:cj1.uJ, 
~ !1.:: r ticlll.u::. c ' t • l:r~)tubhcto 

.. ""~ ca. :"'1.:#t ;~ 4;-,0. 
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34 35 

36 37 
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:L:.:;.:L.,QC,;~o.,;;.~....;.:n=.~38~('"'b"") • Pre-• Ilurki t t 1 & l.y--..;ph~ cells t:ld • ..d .. us 1r. 
~T\1.. a.n~rot.o, .ioto .l.t.r o ptlc nucl-:..1:1 tit trefo.i.l 
t.~Or Utu-1: r.oanty cytcpl.n:r. tr.'l fl!7 rar.~ . Uu l:ip:dd 
""IT..nillu:s. 
Pre::~ covorolip ri"'p(U''i.ti .s. : • lY.: ccntr.1st x 1000 

?!.... >J, Cll. p of froch Bur~ tt 1 .~ 1 · . 1a .... c lllo ~.r.:.cd b-J r~ 
OUL16, kgar rOller el.du, P• nac cantr~t x 450. 

P ~. ltfl , ~]) field 2 h~1-n lo.t"r, "~>01ring dollth of r.U 1yr: '!" n o 1..-.. 
Coll de th ill 'by nnoll .: v- c-.1olAt.ion in rontiru; cell , but 
c;Jlb in Li toai.a ~i-to n tal.;o"pyknotic nuoleua" :1-J IT' no 1 

d·.10 to ol~qing Mi o , ' .n~ tionG cl' t.'lo chrv -oo~n...,3, 
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Pi t ! D:lr!- c .11 in "' rlj tolcmhnoo 
R 11 r lll.iC<. culturo (2 r.colal) Pluoo. 

n._,. 1..7, Pwr d cr • co l8 .r.d 2 ph 
..r •..I !'0'1 fr.:. ;x.nt . 

calli in contru 

i'i · • I.§_ 4~ . l\lo D !rl: C<lllL nd. :!lurtiono .Jf hintiocJ~"s• 
to .. cow"t!·-c 1 :::: xc o.df .at ~· 8.'\Wl.: ,... ..no.. .Jd 
tl ~ in:m: nuc:k • yt~lJ\t::l i:! .b..uW..nt , ..r.rl: 

.1. J .1.t •• .it c.h , .nd otmtnlna u c1.~J.ows 
c • troJ 1 r-r.!), n:o ......... h l "&dia..tu liln...unt ous 
.i.t .c •• ~...:.. . 

H .)lor illdt. cult • ( J fbyu} Pn'1110 C<ll',trnot • x<)OO 
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• 
~c 5 

47 

48 49 
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Pl .o 14, Tile. B<"JnU r-.J:.r.•:J<T in aJr .l. t t 1 
IS lvr.mhJ. "'·• -D. ''--T; t.r. 1 Dnrk cc 1·,, .nd 7 :\~C'Jr.:!Ol' c_ollq 

7.- ..l..tr\:a:lls C.\ oi~1:1 ::f <"Ct.'C ,oJrll.t .. .:n Jith tir 0
1 

Wt 
r<..~tnL .Lot lc cti\1.ty ~ acq . .!.re capnciti for 
ootil:. ~: ·• . oto vnc:~olnt a c:.rtopUI:.m, 

Roller ::.udu o.U.turo (12 dA:1s) Pb:loo c.mtr t . ~ ~ 

.·.~} n~54, 

Probe.bl.c rr..curnara of Dr.r'.ot 0(.: .~.:> , I cn-~otila, 
~llt inucl.c. t l -1. ,.~ o Us which 1 y shO'i7 
G,Jnc:hron 11!1 :..d.t.<1!d 1r r U r.uc:.Wi , r divido 
1nt.o =-~:-.rr.l l!..r-:; ~r- acll.n, r.:l.h "· v tt·osa::..l l'ln " . 

• 1000 
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• 
~· 

• • • 
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1: •• b:r.o c:...rr.:I:r in :!lur..d tt 1 s ly;:~:L.a:n , 

CollJlLr intcrn9tl3tC , 

1.4t1lu , ·r.t.hlc c- U .:.. .. ocytc c. rl,,olctic in 
.• .t.r , .. 1 JClOC ·.u, 

Sa::o r1 10 linuton lr.tc.r a:;;m!lt<".tin~ uotilit:r 0: 
1 ...c:J· • 

Roll..l· ..... ...Ju cul t\U'tl ( 2 Ueyll) :ru c x 900 . 

~_!.._56_:.. E: rlpoleti a . 
Thro "I.Lflb1o • t~t1lu ly::r:r. o<.ClttJD in ll hi:ltOC rt • 

R.illur slldl: c.Uturc (2 d~c) Ph 100 x 1000 

f'i .. 57., E.- .ri 1 lie co::d.n!Ji 1 , 

1. t.l Z cln<7 ~·1 l;rC o (arr0\7) "1\ or in n 
.lJ...r .... .. ~()C ... u . 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ER

SI
TY

 O
F 

IB
AD

AN



55'0 

4la 
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Plai;.o 1c! : ):0 'lf r:;.tth l'lf 'Jt.rid t t 1 8 h-....:l· ,::J".:l C 'lo in 
J_cn:.- tcr. cult\lr(;!:, 

hs,, 29, St:r.\in 03~ , Srell cl\.ql3 .n~ ai.'l ;lo 
cc.llo, 

Rin.., cul t\lnl2 • 

N. ;, 60, Stro.:i.n Clil1 . Sin!:il.o c~ .3. 

c ... "'' 11"111.1p r-r .... -.r-.tion. 
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59 

60 
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1 ... h~ cello •. 

N. •• 6\., L , rir, t ( t UCu) C:C 1>.1' cf t\lmOJr W. •.l , 
,; otc c rtopl.. ...... _c • .cu:llo~. 

?1. .• 62 . 

thyl elc( Jl. o.~·-r;r..t 'ftld lcr..:.u 

Blt.ot cx: ... l::. ft-:n ot'Jt blillh~ rtl""'in (C"'1) 
rofr etil\) eytcplnG..iC li'Paid :r:bctuk 5 1 
jai11 \ to ·ether b;,· 11 lOrl , thin, rl -:1 · I"' ~ . 

x1000 

ProCOOl! QC71crallp .,rcpn:-c.tiona. Pl....,.. r • 

Blt .lt C<.o .L:..u 
11 ot u::. f) z: 
:l!Cl'.r • l!o 

:-crt c h i ::d. atr in ( OD}) 
v .cue • :s. 

tl cUCt l . ' a,y-GXW\. ld Gic. • 
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62 

• 

63 
• 

• 
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Pl t • &, 

;:;. ... 

P! • 66. 

.,... . \... . 
1 .:1 . 1--
p..."i, ..... y ~ 

J.L:.l• " clu .._. o lla . 
. b ... ' .. tl'\J Ql' ol
cL . 

S~n.in <L6, :l=.l.l cl , ._ cc. 
Co:l ...u ll:a.· 0 w cell q th "p;;.rir 
. ~ rr.:.e ;,t.ilo cell at u~ t 

RaUer ali~ c.llturc . 

• 

.it , bl ..... 1: ac..lla .ron d.rln 

"bl 
ut cl • 

1\ , 

x200 

x200 

St.rcJn <L6 • 3. All II.IEI'O £Do to c! o:.llo • 
U.n>xre c:£ call tYrOD; \-a:")' .....-;1].1 lT-'JP'.lX:ytolo .oot~· o.t 

:uri' .o<. ;1: c~, ~ blnnt c-lln 11010 in 
.1t , 4 " -;1c.nt cell ~~o'l.!llln-; t:'.lltip.,hr ~t.o:lio, 
1ee -1.:: ~a cctr. l r~tlcn • 

... : . ~1. -·- ·- ...... , ... ~~ . 
• cell t~ J:':'C ~ t ; cc ~ w1 th :!ltl30 

(? •.; . bl To :I r..~ ly=.~ ,!leytoll) 
at. :U.in c..l.lo i til 

tiy; hiDti'X:;(tio c..lla) , 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ER

SI
TY

 O
F 

IB
AD

AN



• 

67 
AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ER

SI
TY

 O
F 

IB
AD

AN



Di.v rGit -
St.-r.:.1n CB' . Tw, ~l t ~Iii li:ltin "Ui-~~ '11 • 
(.) ~lA::t ooll:J - lcr.:; , 'ldth hiGh nuck.r c· toplr.c:-..ic 
rotio, lr..r~ : • us ·.nth ir. ent t1on::, ~)' C'jtopl!'.n. .ic 
li lit 'T: nu ......... • 

\ o ) !'J! hQ5!.V.ic cullc - S :\llor, ,Ti th roond nucloll.l , 
'bu.rulnnt c-J-toplA=:. r.n:1 no cytl7,)ln:~ .ic li. ctit1 gr<Ull ~ 3 . 

R~ .r ili<!o C'.uturc . Ph!l::lO contrnet x900 

?i.,. 62,._ ~t • ...iz, Cio>~ • 
.Di:.ti.'\Ctly •• <ltll.u cell .:i.th r .... ":d ...i..."'''Ol' t:p,?o..l.nl!"oCO 
cha.n.ctAiri::tic of lJ·,.,mtO.} tOO 1 b It I..C: .. il.."''l..'\0.15 

l'I:O'.ltl.<:~p.)'Jio. recl:J.scc."lt ot :.J.ot1ccjtio cells. • oto 
r"-!n~ nucll.'\1&1 end r.b.uv.lllnt cyto,)lll.SJ !'reo J! ll.pa1.d 
glW\u.l~;c !1, 

Rll..lcr sli<1o oul. uro. P1!11.11u cCI\tr :st. x900 

Stmin a 1. 
l'm- .otl.lo J.-.Dt colla uith high 
c.:.d :.r.rv cytq.lns:"io lipoid l)rl'.nu 1 

le .r-cytopltu:nio ratio 

• 

Pi;.. 71 . Stl"!lin CE1 . 
'l\10 nm- otila blnat colla , Mtl tno ohcr.dnc:; sli;t\t 
ten 'oncJ to nct:ili t.r. 

Rlll.cr all io c.1lturo. Plr.11~ c c:n tr- .rt. . 

x9('0 
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?i .. . 
0 7l. 

itt ' 
:.([ h r _ c.£l.lo . - ? 
·-dQ ):'.~.tm , 

stn..n re3. 
S;.n.ll t. :roge.tc of colla givin~ the 1: prosoitn at a 
ocn t =nl 1e. r .;o ooil.D .ri t h 11.dho t"Cl'-t ::>-:.ll t.:r c ell u. 

• X I• QQ • 

St:-:dn C 5 , 
LJ.r:;o CJ.-.p a. cello :r1. tn cyta e:-_ .1olo:;iceJ. eli ve1·:d ty. 
Cluster .......... 11 .ty orehro~tic celli in centro cf ol•.:; .. p 
o~g c. 'illnt c:ll tt> \:hic.h s...c:~t af the othur collo 
f: llnlir.g tho cl \l::lP nro t..i.'ll Jed. • 
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Pl. .• n 

P.o.:n .aHz I?Jd.c blar.t colla 'i ~ J.gh nucloll.l'-cv· 
• t1 ~ 1 V l'l I!.C'lJ\~7 cla.ri: c_,1;q,l "'i th lipid VII.CUil 

n..n-c=~~.o , li ttL •smo.tio:t in :tzo o.nd o.ppc.: 
awr.r, • th;~.ln c..lco;"lol. lln,y-Cr: .n1"1Uld ~mno. X 1 

' -:de 
• tc 

~c~ • 
• 

Strnin 094, 

Flccrc:-.:.hic, cnisco· ·.c~ic , -
:n. ~t; , :! ur e; ll · .>.l"ioa.t ., • • 

lant fOI!lll 

(1) 

{1i) 

(ill) 

(1v) 

5:""1.11 coll.c w1 th deMo rour.! nu.clt."U:s l 
no n ~nt cytq>lnrs- l1i th no -;o~cw l 

...ii~r. lli::.xl colls ith lr.r., notcood nucl.uu:s, 
r I'Ur l.y ~ ~.n t 1.1 .. '\r! , ric cuolt t.t.d 
07tO?lr.c • r~n.d.n nt t • J.Yt nobl.l Jto) ; 

f1 ld a.. oos tn. V~J hr ... .,.....,.,.], a t..U. coll, 
wit.'! .-n.c'L.i rJ!: un~q al r.i:e (CI:lO <...OG"pl :xl) , 

.Mil. "'t <-.::.r.:C richly .., c.x ">ln t u.l cyt a: l . , 
(? ~"'t 'IL.tu"qlr <1 rur. gf tl\., bl at 0 

r.;. 'l1 1."1 ... -!. tro) ; 
, 

a.. ~\.~or vr....-y lAre;o oe;ll, qu:ltu ui.ftcrcmt in 
• FFGO.rhl c.. fr :1 th... ll1nualcnt<A: ~ juot 
doccrl'txX!.; not<.. olen Atw'i rotic:ulnt.xl nuclwa 
~ b . .n -"''t ~ cytoplaz= ith VOI"J 
r ln.rgo =c- • pri::dti•,•o call rJ!: 
...._ U~tic r • 

&-~. J.:~:thyl lc .~'~l , 1 'JV-";t'IJliJnl.cl Cicnon 
X 1'»'J, 
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?i ',, 

Pl ...:! 22 , :; !" .1 J\- r'clltinol.Lr .i~:coe3 in C':.llt.lr-d 
~ r . .itt. 1 3 l'f: 

f,}- 66 , Vc.ri.;us scqu.::nti .3 .:i:-4-i:._; .!';o::in in two &..r.:1.tt
1
s 

1:;- "'n.L: c~llo (Q_, .. ) . ulti~ul r toals iG Jiunt c..:ll 
:nl n<r.-~1 i to:Jj ~- _ r 1l.lOl' c· ~1. 1!i :l'o.?hotogroph 
t _.or. t Y' •ln•1to!l 1nt.a1·•a.l bi C) , F.:m' tlo.u:lttCJ.' cello 
yl.',.) .o...-. ,1;.'t -=' <. nu ... 'D, en. :..1 .l JCl-. t'" l , 

x900 
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li, ., sq, 

PL:o 2) , 

Prt.a;. O'"~llB fr."Q .:.c..ld,UJ..ry t".uno:u;-. 

lAr ,c .d.t.t i<lC'fto l cede<i with c'lll\:.l.ar dcbrin, :·ote :::lAn,i' 
ol t cella Dd!.c r:-"lt to the hist! :x>~-tc , 

:t200 

Over t.'".!:-t::· \"i...,".iliJ B...r:d:t. t 1 e 1:,.41-'la.l!l. blo.st c lla (OE1) 
c. ;peri¥oloh c .... . io.nt .J.::t.iocytc: fro... b.:ne WlrrCr.1 of a 
:2 Irk:!. tt I S ~ .... . 

x200 

l"b:-.2?... Hiat1ocr~o ·-:ith Gavor 1 int"rucsll>Jbr p;.rblotic nuclei, nnd 
!l'.lrra.In~l by blu:.t CO llF, 

X9Cl(} 

~. 91 , 
1 ~t.!.r:: -~ 1 

!'.ppcnr.=:o . l ote lnr .;u hinUocyto 
omt..1n.1n~ -!tj" in teet vi \blo cell.D • s ~ll n:s do ..:1 l ·•:n.,ti.z J nuclei. 

S eti b :; 'UlL. E. 
X 1~5(), 
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Piie 93, 

PlAto 2!t, e.;)l} 1\ II.~ t r:utnf Ol., ~ 

Burld.tt 1n ly:-. '!\ • bla.nt. ~lln . (Stl~Un OD·) . 
Holler ill' o culture, (4 J.a;,·o) Ph~so con I' ·• 

--

x !)OO 

Ph~-t~.. lutinin tr_ ... m'.m .x1 lJ· .. ' "ocyt<~ e . Pori 1 ~ l 
bl~ ccl uro • • ate clo o :~1 l .<t:; to ~r..:itt 1 11 
L:; lh..r bl.nt c..lla i.-1 F1 • 'l~ • 

• . • nc Cal :- ot 

~ ......,-t, c::ll in o .J.t...ro ~ • c n :-horc.l blool ly::;phoc,.-tas 
tru c;u:o c£ - .:r: .• i:t.1. 1 a Js'-40' .. o:a, to .. - ob o. ncuo,:cno.t.o of 
fnl&:.. uw • .JC..1;."11Zl.O..S tu,.:ur ....:.tcu-W ..a ~cd, 

.U,l;.rr slide cult - .. . (J • ,:,o:s) . Pnuo cantraat . x !XX) 
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eo 

turin Uw roll 41n.r;r ~:~tuClio :1 rn :.he • h· ::..1 c;rtolo-J or 

i;u.r.;itt 1 11 l,r he-.- o.:tlln~.i ~:1 CX..•tcr lll, t.~ f:-~s.'\ly di~ .r11~ 'll.aot 

c .._II • ro l..l l·. ha ••. v..ru o'i:i:...r1od to utd?r,::o rrpid lj:dll un:l::r 

c..;.rt ..!.n c •• .:1 ti ·=· Sue.: :-- id 'a.utol·cion I .d b....-::1 n:.tod "rrJ 

Pu V<l.""t J't (Pulv.:.·t·.i't , 19Gl.; P.Uv 1-t::f • .m PJ. • , 1;r63), whQ l.3li;.Nar 

t.C..,t C U .,. '*-· 
, 

~ "!. t.'W1 4d h!Ml· ~ n ..... -.:.. •. .y- .J.tic diupc1·~ 

oar- obt....llltM .r ~ar11 1-t t:cw oJ .O. • Ibnt~en Slocd. b...-u:. J..:\0 bl.Aot 

ool111 !ra nnc.it1o fl d.c r:tr carobr ... ::yu .... l t'hl.id tU.so I:W\1f..., ... ~ ~ ral'i<l 

1 .,ro c :q.octw. It. .. ~; r.L;o •. otioA th t .-nrr.:r.: o.cpir.>.tou 

cQiltt.ini."l ~ • rld.tt ' s ~.:w:L collJJ thrivc.cl bottur \,hen ihc 1ba~o.l 1.n 

&,a:>O."IoiCZ1 1n t!lO Aepu-i lir:.:::i ~ 199 into ~ ic!: th. 5X::Plo \.o.n oollcotod , 

on 

:' ; .1-U c l . .::-... ..M. ... •• 

bi'Jj):: .:~.toriAl ooU ct.od, 

;lOCalh... ' c t • 

_ t ur h' a 11 • tmo co.~llcotcd ihto 
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and aul.t<Jnld in rc ..l.c..r cult\.I.I'O r::cdhv, 

V t 0 1 • t 'WU ctr::rn.,;l:; S".I!S.P:lCwCd that '!~hat 

a • - ..C.l.;J.~a t ' t • • .n.'U.·· ::pc.n:~ bast crJll:J --r-:~ tl.c hu>n.'l ~r .c 

ter1~ l ea:1cn t_, 1!.11 ait\nt :rss in h1ch rt~E-ic. coli dc:1th 
• 

It ~ 'llao the t t t rrcn:mc :rt ner.o r:::-a: B.u-..':itt • 5 1,1:;;'h~ pc.ti.,.-1 

:.JS '-t L :st iM'".lCll~o. 'l.."'ll\ rooobl:r r.nc ~ • bl'lat cell :uuviv:tl, 

ACtholy, 

On • ~:n, of t.;ooo :1c rc:~ dcnn , it r.-a tho.t#lt nocoo~; 

tt~ Cll...""l"'J OJ.lt tm.. ~rofu.L .:~ :~:r:rtc:. tic atul!ies to do.Jtflr.:dn'3 tho Cl!'i'oct , 

1! ... v , af h- m WI' o:\ tn G:J.rTi v.;.l. n:\l. ;ro;rth Gf B~ ~itt 1 :1 lJ!..Wtc:r ~'l. 

o"lls in vi o.r , 

a::,· u."''ivurcl bott1o , IIJ\J t..o colli cdeyurzs.d into =d • t.aJ:llc! tm.oo in 

l'C 199 ~y cotrtl'\1 c.ti en c.t 250!; far 5 I~ .r.t eo. 1:':.!1 otaohod Ot il:J n-ero 

rcsun or.:1::4 in TC 199 tru. volu.."Xl etC -tJ.ch 1 ~s "'.dju:~ted to :rivG 11 coll 

pqT •• .Lti.cn c:! 6 x 1-
6 

c Ua pc:x· ..1. est Sll!lpensicn. ~ .1 ::r tltc cell 

ed.U.t 'l n e:!r.r. trw t. b1ou:i .. ::nar, oon.~:;. rxu.. ... ho ntiant f'r::n 

Sc;:"i 1 Ti 1 c ~ cttt1 a 

6 ~a, !:4 t. - ~'l.. t 72 • 

c -..rlCY.l out en o c:h eulturo r.t 

tJ. crl t rir. r£ vi bill t'/ bo1nt; 1\ so 

.. .. .o 1 v1 t l t olui J.1.nJ bluo :..r-t • 
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Ol 

... Ol 
t .... 
() ... 
• 

.. 

8•opsy Jaw lumour col!tc.ttd •nto dry slwlr 
bottlt 'procuud •mmtd iGtrly Crlls sqvuud 
•nto lC 199. wasllcd • ~ & ruusprn~cd 1n TC 199 

n 

I 

._. v~ u1 po~b~ en al\t 

[3 Voa.,. cca ~·-at s.a M 

• '.o"-. u ",_..,,. o1 u~--

1 

• 
• 

• 

_, 
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••• • 

..J. t h·-'"'' 

• 

.let a t. r • ti v <L '%':. .. : b l.J..zrt. cell :surti n.l 1r. 

,.. 
• • 1 tl. -

t ) 1+ .O.lL -;1 i:. the 

or itt 1o l •q :l t c 'llla in vitro. T'r.c ~~ldtim ...t cell- '-ll'Vi,.-aJ. 

i.CL:I in t h:. nw-- a.:u:Ipl .. o :ro. <loth til trc~>.tod and Wltrcntc:l 

idtt I C l,y. tient :~. 

... 11. 11 ch , 

nt 2 . 

ere f\v 1 

tior.t:J 1ncla: l1nr; ~c :..tic;ot (i!20) 

t':-11 .. J ;.he t o1:..• wt tw&t coll:. l10:":! cOt"\inou , Jd 4 llurl:itt 1 S lyr.~phO'Io'l. 

pat~e~to in rc .ioc.i cn. J.:U tllll e.:~r. axe . t "1.:1 utolo_.oos :l:ll lo lud 

Ut .. 

.. ,. 
... J 

• .~. ... 

.:.· o .. a ! t o 2 ..;::r.t.'ul . Ihu 

.tu;. a.a 

t.>!J uv'..i•t ld<!t.l G.."TXI on.c:pl o o Q\ t!HJ coll a trae 

I 
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62 . 

h • 95 .~.eta t:-.s r-Jbtiv iL rt.~ ot bb:rt cc.l IIUI"tiv.U in 

cr..l - 0 L n --. - liJ!I - " t ... .., J ~.;. . rr ... cell :1 3l!:I'"Ii. v.xl 

• • :" • h th ....:"dt ~ :r.L~ """ i.• u:~ il1:.:J. .,en wn 

&-....1 t. h • lU.... , w.. .>t .....I. to·- c ll:; ='J --- .... t },. .<'.u~ in the 

1:..0 rc::-... ltiS :If t..S.a C;:;Qo.--!. .~ ciX"..f.!.:--::~ tile ;.>r~"'•OJ:J SJ:s'"!c.cr. c£ 

"to:a.c" ctf .ct. ~ aezuo :t Lid. ~1JI1CJ-:! c.dnlt . _ Jerl~.s .Tt frcsl':l:r 

i -l.a· ~ Bll'lltt'a l•':Jl' · · e :bin vl .o. :"oe in!-.ibiticn c:t call- :w-vi•lll.l 

T :!lr :lo lll;II., J.t.u 1."u•w:i i."l t ls Olq -:1. .:mt --x..:cl dud. tiC:oo.::ull.:~·t m~, 

n :I..J 11 ;oh, ~ ~ nn ~cr.!plr..~ ·•ClXl t e •te: ::n the :1~xt &v:U.lriblo B<.1::Utt • t 

... 
4 

• 

. 
~ . 

tl<1r.ts inclU<Un;;; ..:.e ;\;>.titnt (B20) 

pe.t!cnt.a in ~ .1:;!lic:n. ...l.l th~ :::~rr OJtC t .l... utolo ,QO.lll n:.. lo ~d 

10 

- lo. • 

p1 let.~ r:£ tc.:!J.l • 1: =.1: -J:Cn.'be!i .1r. t..'lC; foiUll' OJQ"~rlr.cnt , 

;u bl c:Ul C7.1l.~tl cr.;. c:...'T!. .. t '1\ t. ch tc.&t c .• lt\U'C at 0 !-.:ur Mil 

ILAC. 

.-n:. c:.tcct ..a- we .mdi,..la.:.a.l n=.Q ac.:plon o tne colla 111.11 

rc .~ ~ •• n...:..b::.ra. n~acnt t () n"J.Ir1 vi:t:-

·ti blo e<:ll • ,..,. lkti:.:. ... ,;.;.._l'l-:-t-:$4~-:-'lcur~-o 
l'~at c.; ~~o~.."Viv.:l ,. --·-·-vJ.t.blO Cflll 

4 
'1 l.t1m c.t 0 h~· 

X~ 
1 
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0 

[llc<t of -ICM KtO Oft • urmal of lru llly IIOiotcd &!~ o\\ III .. OI.r 
u~ ., -nro 

-- I. 
s 820 

?4 -o , % Et1 cot of v r.1 Q.lo oorn. en IN.. "Vi~ .u 
c! ~rof."oly iz: lntvd D:ld.tt I s 
lj~·x.r. c~u ... ro. 
(~..1!1 .J. .uy - t • ) 
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bi.ftOSl"atl (Pi • 96) a::." "' t.:.c rola. t1 ve e!'i' oc-. s crt tho aeno 

;>lea W~ .:n Lno lJ-q: •• :x:z. cell:~ . L'next~cctclly, ~~era tr11 u."1tro t ed 

.... ·~tt 1 & 1 

~·% 

:1 wpp.rtivo effects. There an •l.J v~ 1'11'1=17 .1.ti.c ~"1!;.0 c.• t i'::ct& 

;:a;1.~foat by Ol'lra fro neal thy indigcnou:; ecn..l.h, :s::r e ha·1n,: rcxtO'..r.nd 

J~o.ta offceta on ~ cello. 8{1;no fre11 tho 3urld.t~' o l;, ........ a -:n 

t '4'- ·..rtn tie."lt; • • 

It 1.:1 _'l!.r • arc at into: .nt t o f i nd ::J.It tao cffoot ct fro&" 

hO!IOlo .?.Ill Bur.:itt's ocl"'l :11 t.M cc .1,. : .i:; \ll!.ll r.tt~riPt'ld in tho noxt. 

~i'i. t . I.: .. o ex o Aq'l)ri. at., •w• .tt;:-pt tao lllso IJ!Ido to find out 

• r . tl «:nt a a ,. , ortno rrco lcul 
• 

• e 1 ~ )Jt in 11 l"r 

..c - · ,.. 6 

\20 u ~ citic 

• 
c lle 'f:'11": roda in~tly t.u.-:xm- cello 
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aarri,ftl ot t ~l !:Jr :il.t 111 lj• •!,a... o.:Jln in \11 • .IJ\ Dilru::l 

•••'Lea. (Proli:. r,l ~ri nt } ) • 

-- I 

ooae ni :n ~5 S u-:iv\l Oo .., •'.;l J D1 n..l 1u &riiv<l 
in X 1 i ll Ul':. 

I I ----·-
I 

\ 
' a. 557 I ...c. L. L;.- i I>~ . ::.· itt' a 49.6 • 

004 ,.c • L. L . ..llb. iw 1o . ~ :JJ ._r .itt I .,b . L; 

~ \ .c. L, l• ..... 
I 1 • • 6 !II~ !>.uidtt 1

D !/1 . 1t 
y 

~ ... c . L. L::: I I 1 , b 1ti. ~m·ldl.t 1 II )0, 0 -
\ 

.. 
6 .... All . ' l.(J \a I 12.0 21 wnutt 1ll 17. 2 

~. 

1 117 • lL; i a 14. 0 ~ Jp, '!l.ll'U 1.t I 14. 8 

I 
J.C, ..... I 

I ~ 1 

' \ ._;uil;itt 
1 

II I ...e. •• 1 • ,, .1. 

7 .w. • •• .. • }"·1. 2 1 o1 \cr~-· • 

!I I I • .c . 1... I 'l l o 1.&; -. .. } 
, 

'X:.' )0 , 

,. 
l c. L: I ...... o ""' ... a.r I • 

• ·-• 
I ..c. , k I 1 • \ ;)1 'XU .l.ru.r 26 .8 

I I t • .... • • 1'1 I I 1}.6 
I I 

• 7 ~()01;} m" • 

\ 
j • I E.B • • .. lo! >ale:" I 

l I 
• } .· l~ 40.0 
• • I 

_a_::- I I 

I "' • • .. I~~ I 1f.C 
• • • 't.'U" 

t 
~ • • ... •• I 45 .2 . ... - • .. J ~ :r.:r 

I • • 

• 

·' 
• • 

• 

• 

' ·-· · ~------------~· 
• 
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85. 
pnsBtrrvod Burlcitt I II 1101': • 

lta ~'1 ~.;d r 171C:C !"'-'Ute nf effect", 

tht' • ll 
" :'I" - J:V-• N.r..d tt ' 

~" .'f eta c 

• t • 0 • 

00 .... . - .. 
•at tl~1. t: -

( 1) ~:~:~ 1c.:.l .. t.~ BJ.ridtt' o l "I;,"... c:c....lll aur-.rivll 
..._ot ia ... r. 1ro 1.11;:- to-1 'B~r.itt ' c ~~n .oU.cnso 
~cr.-1 ~ t. ... :l..:O.r ia fren.'l or I~ ·:e lx.~n star .t o.t _,, c. 

l , 1"tivJ .'1.ctcr .!..:: u ~lc IU'Ul ia ~o::~trqJCd nt l 'c. 
&.n. 1r~ ~~.Lo.J-to •lit. . 
~ t ~I:, . tl l40 "It, 
t...o~·.l , 

..L"' ~ ~.,;,.. .l .0:'" ~'"'-...;"'Q-'\ 
" x•..l.o C:."lc ~·...,o t.1o 

(3) ··--n .......... ..,. ir...d.wcn~a C.d:.lt ari).,'in -•er1r ll ."adoo ct 
l:l:o:'!Pw-\.ive cr.rncit.· toJ:> trc0:1 :S;.u·.:d.tt 1 :s cc Un. l..A.'l:r 
1.'\ni ;a t tnc ~lin, 

1.'1 l :.r: 1 t:l .., ,..r ~ a! o .2Jl ll l'l.;. af +Jr ol.OtiU" • .:UD tJ-l'O in tho 

roo c ll ct..:J, prooeo~ fJrJJl/ err cr.ll tw. 
_!!_-:, :::.n :Uti C. ll II - -· • 

7~ or.ent t .ic!l 

I ':\ ;,:or_r ..1 I c. :.ll l I)C""'t 

- e:-i. 1) CD • t. • 

-· ..._ ~:t. t 1 ~ i::: zn. ~'lC C331'l1.ity th, t the 

.. , .. , - ..... _ 1n • c. • lo is 1'1 fLct!on w too :-plu'n 

• e- U • • no;; • .1c t - t ..n a: ~ .. n 1 ~ ,I)C'J-tcD tru 

t l ..n_ 

\ 

.... l 

Ml\a, ( 

~ - • 

.C't I !1 

• 1!.: , 

• ~ t 

.t.t t ·"' ., .r I 

• • -
~ 

t .. ' 

uP1 

P ..r:h:Jr i.rr1 .z:ti tiona 

eLU; :..n vi ci' t.lw 

• r • ot r.l honll ~- .. 
l.r ~. u .. ~. br tul.olo VJO 

0 • ) 0 
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L:nn 1c trn biolo 1.cLl eft ctn 01' ec~ on cell cuniv;U c;m bo 

~t • . ...J f ,: thJ '- !"JOO el.:tcu-io II Cff ::Ct af zo:r.: D~r .t ~'1>lell 
cr. B: .tt ' rs 1 

c ~. cr prl-"10 ir a:-tr.r.ce in tho can:sidcr tim 

d: l ct. -.11 rc11 .l:ibl fur ~- effects 1o t..o :-:~.;t::-itlo.::.l rc.:jlli"N...cnta 

... ~ oc.... . It l 

.. o v r r... 1 ir: th a.. r.r ::£ :::itf31-e:tt in.:1:.-.!...t.e.ls. 

""'.l~oz; t.cr: .xi ~ t.. ~ :u.;Je.l.J.,) att.rl.:ute-. to 'toxic s.rtL" in tiss .. o 

c.lt e r;r; o ooO• tor, C ... ""t 1:'.1 the:molnbil.ity , 11 tlo is lcno.m about 

..,,• ~r~ .rtiOO L'"l:i tniO llC.t.U"C rf.' tho ll~r..t:l f C •• n. NIIJ1a'181bl.O for 

Ic ntl , 1.: IJ." ... o jo:U prccoa!);):J ~ ... u bo the c>l!Q d lhu 

.- • I.t:::. _ c·.-to v ':!.:1 i ,h~ rciiUl. t r.· ::r~ 

1n ·• • - .... 1 -~. tib::ni r: tc :~Jrtc.co o.:tti.....,:1 en tho rc nco C.u.-·"' ~ ...., - o-· 

C'llt---d o. l!: o I t a •• ct blood ;;:-o.xp (;J:o, !t,, ):iS, t'tco) ar 

':lf 1! co, :o o th rrlntivel,y good 11\lr'liv;\1 

-•• 1. 

... ..,..... . It:. --

- t• 

• • • 

- - l r;u art t t d s p03:lib1lltyo 

~t "r.t:" 1:_;:_"..! cvt.ll:,-111 a 1D 'li'Cll 

o·:rx: r.:- t .%1 in the ::-u:l or different ~otid.i::~a 

• v .r 1.r :lC =:~ ot surli.v _l. o 

a1 llt 0 to.:l ol :; 1 ~ oollc o • ... 
r ..:.c • ~J wf -_ ... 

0 • 

t • J. 1. 0 1 ...,.4 bo rJ..~i11 

(.,. ~ ~ l fit/ Jt ~llo 1' 
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vari~a a..r.:a c.:.:;; loa, 

Of ."'01 " 1()0 t t .... o lc.ot p O:s:lihlJ lty is t."lc pcc-Jlir.r n,.e 

,... 
• • 

" "net1•: ~ • _J' n 1 
" .... • "" ,j,,i, lnCldc:-.cc in •.h. n CZl- 11 t:uno" o.a a. 

.0 J. .J.1 t • 1n Jl :'lth no • i n ......, h i1 "":.• 
~ ~ ..,.. ::;.;) --' • ~>4.:1 f:t'C:!U~ Cll rn 

:mu .ic, r bl · mt' ~ .J.w e t iolo.;; <X:' otiolo-ico.l ce-!'e~otar to 

• 

S:ncc o1 1. t 1 11 1•r . , i f ~~r 

• ..l' "t .Jn D ..n o r. ~ t ~:J ill'l to "\ ex .a1 .cnt to l7 ich in:tl.viduul!l 

:- .i tc th3 Cllid.n ~t u.m 01.' •O.Jt t~3.U'-DUilCC tiblo 

1..:. ..... ..1. t air.st .h. h,Jpctt.atical r:ctiolo ).eel e...:.~ t (a) 

_..rd. tt I :1 1 

·- • 

"-'• ~- '11.b1llty at tu .oJr Wlt.~l. ,-..it>· ill being 

;.J: ::"C" .lTt II of incrc uUr.t) :n:,::be.r:: of l!urld t t 1 
fl 

1 • • •• • 11 ar :f ..=.rn o.ftcr c l tc ~ -..t D ...._./• 1 .3 ..j,C ........- .1 

• ·--

t 

c ~ !.n • 

• 

I 

-t • lo c. :) t.. .l:'I'Li': • ( ..rc.le .:U. , 1 966 ) • 

_r tt •• 1 

.. 

lc 

-
• • 

• c r 

~1 :;t r.:IG' -c:1 in cn,y rot ;ctivc 

t 

• • • 

t. 

• 

l I l clOOII of 

r t. alt a 
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M. 

~ 1 :: :·. .>Oli ., .. 
•• • • ... • .. u"' , 

r. rth r 

~ IlL st c.J 1 to , t'.~ . ~ or t , r ;rc:;!li..r, or Jc.·· t un ~:s 1n t ·o 

- rid. tt' s U .. tc 1ru I~>" 1 th L .... .!1. fr·:n c•tz:.;;:~ in 'or .,~- ter: re-.d.onicM, 

.-.t -r; ••• t , th.. t•:ll. f Mr .:J. li1 1.x:.(tc:s ~.nd piV\ octtic 

tcri!Q ar 1.. • un n.drl:l ca."l - ini.ng 'Jurld. tt 1 n lJ:yhCl"'tl. cclln 1 a not 

o=. ron. Pru oJi in ·;c:i, ):in 1 8 1,,-~ .u ;:~. .'laa b:..en corrcbt.d 1rl. th thu 

rx:. tic inl ..... tcr t1 :\ CJ.;.' t h . t riC!' c t ,, 
' 

• • • 

1 •. ' 

t -klr. I~ in lr! •·u-, c • ll;{ p;, .. Giblc ~\t.t t.'l!) l :n:;'A.:.Cytoo ult:i.catoly 

,. 

• 

...r. t\ • • • ~ C:lcn.ctGr!. .JtiO :!'1rld.tt 1 D l.>"t:Ph!I.A 0 , ... c t~ - "Jr' (11 

• . -

• 

.. a .. t • 
belen., ~o tb'! n., l.lu:itio tu:.J :Ill:" procean rnthor 

, 

• I • • 

·-' • tl; nor Al .l.'la oll- Mrorc:.-.tc .. t.•a."' :..-. ..... c .. 1'....-

·lr' . & 

, . t ... 

-
-• 

, 

,; t r :n tic n1 ~1 bric 

• c X'" ct i "''Q 1 <d~ r. 1 J ~ntro 

., . 
• 

o--tic ct1v1tY cf 11 .:h c.lla . 

Is. ~ • c ot • c • r rli r ( • 40) , it ahaud be 
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lr • t.h l 

il. 1 .... e.ivc '"tvlS 111 t;l;.;&;e l o t J"..- ll at lor.i.;~.;.s J..• .. s t..'lo iJ.. ro:uu.c:n 

a: "' n.:. -15 cLl'.1c set.VCi"l~.ocr ctiVlty t i li::.l...•: U:o ti::~ .. ..ca ;J£ 11.:1 ll.'ltod, 

c:e.ct t.orlo.lD or rt'c..o c~lln , tho pllono:..cna:. ...; oc n.t"l oru:cnth.l. biolo(;iC!ll 

nt~ in n.. c oll.l.ar t.,;"."U!....ic!l i . .v lv-..d in ae:: .dnry i.r:::u\o re~cnaoa . 

p r.lt ruutJ..J.i ...... ti ar l..,r:phocytc I.t~. ( ..tuh l , 1956 ; 1..~'· ~·, 1957 ; 

T:-a ll, 1951:1 i Lcutit, 1 ~0) nnd/ or tOO t..Lllui'ct• or rrce-o s'X'l nnti •enc 

fro IC1'01lhzl ' tO U\0 >.ntor otl.ng ly::"?hocyt . :3 l\Urin3 tho 01\rly rhneoa 

r:£ nt roi'.loti":;'l (Siurr r.nd Dui"H.:ll , 1960; F.ia.\rt.'lJI ct Pll , 196}; 

3chocn~r t c.l , 1 :63 ; i' rtfcll.l und Jull cr, 1961.) . ndlo bo'lrlns tho 

.:rt c.x:!!!.c:.cr-ti<Xlll in i.n.! it is still 0 :ubt cnt mtl Q:.r prellen t 

ct to ... 1 • t r. : t.nc r .ls. :lC o;.' 1:,-•• ocyt oa und 

o:,-.J.c !l k, ictir~ an o.nti-t~01r 

.. v • 

- b:;....-.· t .a, cit t.1 r. ~ 

-'\ .£ tho prcoieo 

n.o- 01" 
tOl".' of ~CI inc. DC bJt -60 

• 
• 

tly 1 mt lso p.)llllo " . 
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90. 

r t 1 ' 

-
l 0::' t. t t.x. "· .• a;:ul •. r.ti- l> .:-.!tt'a l;;. •• ..t.a. rnctaro, 'lhi.lo D.."l 

cx.c.l 1 or it, vi tt'O dotccti .n 'Jf ~,;.oL~_,e~-typo htil<;.rliCil:li. ti vity 

t.o .10 "-"'-• t •• .no ~;he B .trld. tt 1:: 1_,-.:ph;l.:n proL~ 
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92 . 

t 

~":lt'.ocin cf '.l~iL ~tal et·:rl~· ir. cmcer i._ i;;:JzlolObf aro baaed 

clas~ic 1 1.. ;::.L:.lCQ.. .d. cal t cluU.qao~ .::tldiflei W>Je.lly to incn:aao 

tr"' ae:.IJi t1 v-- t., of tl.c o:,-:ste:n .nder atudy. l£ot~ois Tfr..icl. hue bocn uDO<l 

I 

cytolytic and fluoroi!CCnt nnti'bod.:f te:~tn tu ti.":"S", ·• .tim .roniotcr.cc 

re cti n an:1 \rinul nC\ltr.-.li~::.ti:m tc: ls, he l tcr in vinas-iniluctld 

ttt:cJUrD. 'l'rrc1 tcch::d-.;ue:~ widch hn·.ro 'b _r. L..sd cxten.sivel,y, particulr.rly 

ir. t.n.:: otudy o!' t.nircl 1 uknu;.dn, leukosis Md l,v;:~ 'ha".t\ Rro the 

cytotu:dc t .. t o.f r.oror cmd O' CCl.nr.n (1-956) , Md rlOn~ rccentl,y tho 

fl<~:n-ooocnt all U 'bocl,y l":!':Lct.ion a:..' "floUch Hollur ( 1961) h~3 ucvolopod n 

t..chai - lie bl to lh-ing cc]lu . The ocbr-..neo ir:cmofluorooocnco 

.. l dv .nt ·oo ol' 1n:::ou\Olo.;;104J. rspeoit'ioity af 

t'l c:rtiOCQ t; t.nt.1b:xl,r toot:~, •!. th little cr no inte.."'ierence by ncn- spec.Hic 

~itu::wr t' .ctort! • 
1n cell -: J t .:rc 
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••• 

U a r:-cludc to Clr'pD.rl.n •. the ~-th :'!ft~CCt" 
- .,.. - - u r:£ a: ruc ::~::Oil lo o 

en Burk1 tt ' o lytiphQ.n cells in vitro, 1 t -r:as onld.dorod necoss:u-/ to 

at.xSy tl:o PT.')."th ld.neticu lllld requil"C:::onto (£ the cow 1n cultUN. 

Tre Cl'.nld tivity ct• 31"a.:th oxp rir.ontn 1n tlCo:ru.ring tho dirterenco 

bet7cen the ~Fmth offoct ot c v ~rloblo B.'loul.U. bo n:ox1rr.U under apt ir:a.l 

t;r.:uth e • ditionc . 'nl!l 0£1til'"..nl coneontr..t im of sene in TC 199 1'ar 

V~h af Bur.t.itt I !l ly::pha""~ COll linol! h:!:l not been oat ~liflh~d by 

titr: tion c~ .... ri; r:t".. , . ci thc.r in d.nt r.v:l!lnblc for cdni;:a.l ar QFtictU 

Yicbl.o coll papulA ........ ...r r.:-..:d r:al gronth ~te of the cella. Othcx· 

rr~ erlioo c! Bur'd tt 1 ::1 ly::.:phetll.."l. cell llnos tor .. ~ch no datu r.u available 

at t .c t!:..o t.h.u;~ ~rJ..!Unts .re.re aultll'tnl:en include tho length of 

cx;>cnent.D..l ;;ns. th :n· 3crS.:i.tt' a coll C!Uturca Md tho influa."l.Cc at 

c:z le;cmt Cll cell ::;r:J ·. , . 1r.n.l),)• 1 t h dc:::~irablo to d.otcr.=J..r.o U.o 

amu :rity l.r.hc=nt in -.n:; ,.,.~ .de- Q:/ bo c..:i~tcd for tho toat1ng c:f 

. :rldtt'o L .. = 

~ia: r : r:.1M ..-.t.Ju: • the U t 13 thie 
t t,; t u 

A h -'1¥ coll uro onabl!chod tr/ • ri'i t .r 
I I _....., 

r: r. d t ,. ro tmdcrt...Jc.on, ®I (a. o ToDlc 9) 
T'.ao cc U Uno u • 
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llr1 II ~ ~nt.s .1or cnrrlod out . 
Gr:J.;th boho.vior Md cyla-IOI!Jhol TY 

d <E1 c.:. la h; '{0 
"' d t c.'-Ln 'I: sir.c • the cell lino 

i tr II • t_ nt i in I d tl"\.IC •r t t: o ~ t at rri tin..~ • 

... st t ..... dcr t<.d in t .in r , t t(on, w icn 1 coll pop..tl.nticn 

t b-,1 c .ntin . • I'hc c 

. . .;.crio.l c~ll cou:1to "ll'.:ll'll 

tl: cu.lt~.rc; - t lc t r.ot t. tn o.11..: ~- r,r.;c na wotld 'be oxpeotod in 

""" ...r:L_l.t- .I. t; C...ll W"-" ·r.:r.fin.; .18 Cl\r")51 in oT,J.Ch vigOr.:JWI 

~t tJ.al o .l.i bo nocc.:w:.r; to ut.sw:e ever. cell :;u!lpenaial before sa.:~ling . 

Cell:~ '101" hcrvcnt d frl%1 at-.olc culturos ns required, ..nd 11cu .. .nc:J 

ttico "J cc.ntl'11'u t:~..:m iJ, TO 199 bot' oro inncx:ultl. tlon into tust cuHuron. 

od ' . . . . 
T :~ • CAl .:..=u..o in •·11 ~crinents •u' fn:lllly pn.-pared TO 199 

{u. cr.e..iccll.y dcfJ..nai , b:.lffored, iootonic r.ndi~ c:::1taini.nG .;luco:10, 

t: .. n~- :u:.ida, ,-iTA anc, n:U.t.D , p ,en.J. n.-u, pcnicill•n lllld Dtroptcnyc...n; 

nrl:.cr, 1 ')!6:.n) to J.c-1 11 lod $) ur.t:J/ol r:£ qyccebtin (Squibb, 

U.vor.->?01) onl }} \!1'.1 ta/ :1 at nca~yc.i.n culplr.to (Boot.!! , !iott1n!'1=) . 

t •• 1 -c-.. ..~ • 

t ;;.r1fi o at.t , 

bl J t.r. 

clcr. t e 

r O:IC:"' • 

1 

t 
~ V C • Ib3t::.n, AboUt 2Q;;l 

~ • ., --• o::.t"- I • • • • ' -_......, ...... 

rr 

• w 
t fro-.-... t - iOoC until WIO. 

cl rJ"'7 t Ho on lr: ~lllticn irltO 
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t1.;n .::f cell .:t 1 ti~ in c lturoo, 

Vi blo c ll .. a .l.r.t <.%'I ..-. D :~t .tt.;d. by a1..~ lc h c:ooyte1 e t cr 

~·~ c _.;n. r . 

'i"1lD arl torio. or ~u vin bill ty ~doptoc. '1111ll\: ph!l.so c .• t.l'.l3t 

Vl. '. ;.1 tolw.llin.J blue u:>t " . . "':1r CCI!.'\ tin.; , tho cul turc 

t."Jd 0 , 04 ;,ll of cultUl"(l plt.eod Qn II. .:ln~ Slil10, All Oqutll '/~\1m3 or 

0.0271" Vi tal. t"lu.iciino blue (Gurr, En&J,o.nd) it ro 1 ~9 ';71\0 a.Mod IIJ1d 

tht: tvCl clxd. tharo.:ghly r.l. th ~ to .ted pipotto. 'n:c -d.xturu "'as thtn 

1' , i coomt:iflR .r.dortnlum e.ft•r 3 ::dnutos, 

JtWIL n pMOO c~tr:u~t "'1C:&.'Ol!C"T~ • 

vio.t.lo burld tt ' n 1:;. •• u:lll. cell:; '9Po= inten::o pur;lo unuet· a 

p; 
150 

-jcr=.,. 0 rl Udn 3 ~,11n:.tt. ... s d' oxro:m.ro t o ·li tal tol•Jidinc bluo; 

lcaJ collc '\%'0 not otr..in- ' • bJt il,;,'in& cc1..l.!l fT.Y t.<J::o up ea:o st~n . 

St.:c 

t 

~Lnt ~!. in 120 cl cedicc.l flAta . All test 

.n. a • u: in 6" x •" t :J'; tu~:s, tiJlt lJ· :st~rod ltith 

• w• 

• 
cu'bcot 1 at .tianry t. }7oC r.J. t.h the tuboa 

• 

n:-
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.,_ . 

S«rum conHn\ro\lon 1n T C 199 and 
9fOwtll of Burkott tumour (081) In tissue culture 

• • 
• ' • • • 

'lr • 
r 1l 
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.6 . 

l\.bc • - - ( 1) (2) (:;) (4) (5) (6) (7) (o) 

( .1) - ) o.· v • • J.6 1.0 1 .~ 1 • (j .c 
'l'C19Cl ( 1) - "·D 1. 9 1. S • ~ .0 .6 .. ... 0 . 2 v 

r in 'X1 ;/') 0 5. 10.0 )v. CJ ;o. ?~ .G 9(). 0 100.0 

0 . 1 toll' c 1 !I ~ 

,r.;;rth :r cr->1 et:.ll!! 1.n each t.ubc ·no cprcas:.d IL!I n <Ta.rth . --

vol ... ~ nt 72 n .Urtl !il.d t.ha v1 U. cull p~tion af 0 hOJr viz: 

.;ra?Yth indox ., {vi 'ole cellu 1 or c . - at 72 hcurs) 

(vic. ilc ccll:s ror c . = at 0 hcur) 

, o the rola.tivo -:r:r.tn or 0::1 colla in vr.r.icua 

o.:noc:atn t .. a:1 ...l t • 
na. :plo in TC 1 • t'O rth :~ e not Z::U:Ol'l en-ted 11. t 

an OS 1 c 1 t'll%"0 3''G1
' '" · 

•
, • U"' Der.C in 'Iv I 7~ h~ro IJ&IJ\Ir :.1 into 

L J. tUi'l'l tD JV 

t..tic 

cc:ll a 
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• 

t 

• 110 

Ellcct ol ,;u ol lnnocu!u.-n on rat, at grcr..U. ol 
&rk!U W- Cfll\ lltoln OBI In IJss~t Cllt\UI( 

••O<H 

+10 

• 

1 
Vtablf cdb • lOs I ml (lnnocu!u.., ot 0 h<J) 

- ~ G1. ., 'J! o'lll inno::ulu::l 
'£fr ct ..... h ar a,; 1 c'llln in 
T 1:" t t£ .%'11- ,, 2) 

1l -· (Cr vth E t . ti -J C' -·· 
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.. 1° «- t c. c:. - \.l cul ..n. tubwa. c...l t-.:res 'WC..""C 1.'1C•l'Oiltcd 

1 t t. :J 7jC. I bl. eell c .Wl t.;;; ' c."! can-led cut en each test 

e • ::rr. at 

~ :ubc.l .red. ewllo. 

t n ar cr: 1 C{.ll '! '"-~· •• ct bo po:~:Jible if aubc:J.lturcd 

co .. 

:a; llr:' LAP""~:..!i'r J: - (i) G1·a.rth cur1o 01' 031 o.Jlls 

?roc 1%'C: o.6 l . 

(11) Bt'fc;ot ol' oa:"C fr:P VL'.riOJD 

indViduCl:l on th~ .;r'.T.:tn C~'VO: o£ 

~ lt .i%'0 - •r~ • -or t:.lbc o 

• v l tJ ..,r 0:.1 :::t.<lclc cal t uro ro I:J:.o.!.rcd. t o i vo e:l 
..... cat-.. -

o5 r ..:l. in (J :leo '1 t IJ lit cult LI1'0 r.:lll 
im~i.Al coll c .nt d 1. 5 t.> 2. 0 x 1 • 

u c J.c la.tcd. rra: tho tar. :.<:J,A.· 

v " ..:... X ~ 

:0 v, ic 1 V l 

I 
1 .n .1. ,£ IJtocl: cult t~ ro CJ1U r • 

x, I 
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D. 

on 7.0 
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0 -
>< 6.0 
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~ -l 5.0 
~ 
0 
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GROWTH C'UR'w E 01 ORI CELLS IN TISSUE CULTURE 

/ 
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/ 
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./ 
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c !totaxic "!'f cto UlclUO.ud 1 liD of Jl:tcol:ftic c.ctivity ir. tho t i.lo"ltur 

c.llc, (lt ..n l , t nl, 1960 ) . 

ic .:n.J.>A.~b .Cid, ...nd c t.ll:J f o1• uCt:J)<Jl' D. J(J,y c:J: .i:i .. ... idt t 1 1l lyu ha:'ll/ ~ec.-pi., 

&..nC syatco: . J or l ua:ic.nt on of ~HI •• ~a;m inv.;~lv d 1n T"'rtlt 

to 

t..o:;c 1l.ieh ootn.in 1n tho rr-1. lll ex cr:L _nt s -:1 tiJd nt-.ovo. 

c at- :in 

EN" cot a£ h- ';ll", rer..r.l on the orcrth 

ot Burkitt ' n l,)T:p!l.x:t: Md .. 'JlA colic • 

-.r}:i t t' o lvr . coll- llnc u~• in thio 

• lJ (Briotol) cello woro 

ob: in ~ .-ro rt .:nt o.r Vir lqy I . c .H, 1 AM thro 1 ho 

1(1, c .l!" 

r.f - ·· c. (}. c -• • 

n 

l a J:"(l , 

lA c l on 

':D in t..io 

• .r. in t; • f:" l t .. "CJ L __,_ 
.ich B t~tt. 'a 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ER

SI
TY

 O
F 

IB
AD

AN



1J':":" h :r. 0 -..._ ru r.,.•t • 
t --·· i . J )If' r.~ ....... ::~r.r. in 

TC• • ~'). .. "th ~ ~lC 'X!ol . .:n 'Jci v .!1 ~ • in , 
1" • 0 .l. l D • • • ~ in :C rl;. nt . 

l t ....... t::., •• t...:Juti n t ... ca,; :no. ·--·· coL.s : r .;r.r.th ..u't 

?r ..:r. -'Y ...r .... : ---
....:'- • ( 

" t ~I C f ~-· 11.1 - .. t ) 1 . 'L t.- c ... ll ::-.1 ~. :n:ucn 

t. ~ J...• 1C 19). 1 . 4 ...l :t: 

.6 .J. 

ill t bc'"l or. .;11 litO 1 .,rJl .1e. .i. cab t ' ob t i ".-u:-.; a'l t .• :;i:- aw.. t 

'57 ~c . 

'1- lt. cull o t 

;::-J. 1 o.t rJ tlOU%'Dj t fl ol li"S , t.:.c C .lt..l'll~ 'OX"J tc~ :inl't -.. by .ldition 

-£ J . 1 

-•• 

.r •· r 

1 L 0 . .,~ ";r 

• 

J • t ~. ~ - . " 

i.nt c lo . Crlt-r .. • of c to 11 ·n. bill t ~-- D v.i t l i,Y 
r c. ""'-

(0 . 1, t •• l•c) cl1ni • 

~c,t .. 1 • i the . - t.:Jot 
CL., • t c .r., ' • 

1 L n c ~-.... ~t '-'%1 ....1 tubell 
r 1 I c . - • 

• 'li' • • 

•• th t s"; c•.l.lJ , c :.lc 1 
• c· .. l a • • 

•• 
.4> • 1. c-.:U.t. c _, LL }hJl' c • 

- ,Jt. .lC .t C....w ..... l....Cl.'l;. ~ 
1' ,d •• 

• .. -- ~ r • 
• • 

ux. r t I 1 • lit th-n,J;; 
.;: t •• 

t:dnuc; 
~,m-!1 1n ~u. rl c,..,r;_ • 

• 

.Jill 

tt>- l lq 

in 

• .. 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ER

SI
TY

 O
F 

IB
AD

AN



AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ER

SI
TY

 O
F 

IB
AD

AN



AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UNIV
ER

SI
TY

 O
F 

IB
AD

AN



• 

• 

t 

• • 

l.• r: 

-· ., 
.. - • 

I • !le 

c.. t.... • --. 

·- • • ..... .. ~ ·-

.r. • lit G - • • t... . lc c~ 

• ll • et r .... li , t ~· - ~· 

... ., .r !.n .>1. • 107, in .v-- tJ-~ '1v .. th in ex of c ~ 

0..~ • Q.' \)_, ,.:I 1 tt C. ,~not ta~t far nclJ. Cw.ll.u , 

o~~.c .. t: It , wrc..rrv .l ro , t,J. D u:r ~r:L n t th t th. , f ;Ct 

0 1:'\.1 c cit. of' n,ru:. .... lo t " cu ort t.'1:: ,ro;Tth .Jf • :st. blo lau-

011 ., .......... 1~ .......... ...1.... o1 • 

Proc 

0 r 

t 0 cu.· 

D.~, .. ~·
~ ..... _ ... --

itl • 

t ,o c!T. rr tivo ntu:l,y -:;1' rr ct at c!iffc:in."\t 

~IU.l ~lt.c gn ;r.:J.:t'h .:n· ::J rld.tt 1 11 1·,· ho 

• 

ro • t ..- ' \1 •.J. IWI tho 
Six p~llcl <F1 c !lturoll uU .. 

11 C 
·'t..u-r. • D lie t1l c 1t•I.-.,II of' th... lltM!l•cn! 
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Jo 
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