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_____ .......... 
..................... ................ 

asnatll ...... ~ 

.........,.. •s•••r,.r•• ........... ,,, .... ~-
c.-Mil Is•••• 1t81 

.. 
11 tz'nl & 

a U 'tzr te •Get IJ£DIIr IAWt .. IZSI't on. Mil 

.. rs" u•> " IIJrr 
Ill I)WzttMta •••)llat'm 

..... aasrsns•• a iJ: tnn wla • a, s 'nz a * 
t6eDnt1 '• Ia,• .._ nsaa ••111111•• 

11 a...... ., .._. enzaa 'z , '"luft, .._, llliat 

..... ........ ...................... ____ ..._ ........ 
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a, 

Af"L ATO X INS B,. a.. 

a..&.A• a. ata21ta r tt aftatoztu ~· 1
1

, 't ._ a
1 

Uur d •', 190, 1"'a • ttN Mu It ll• 
1"7) . 
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hh ... II 5 Flit. d.U \lit ue of ,.,.. WI \opa .. 

(4Ucuft d eJ, 1"'1 leJ •Jhl, ltqa aaA hrt•u, 196'). 

a. .,., wl~ u. »wwi.Sn ftr , ........ lutprW "J. 
nn.t ... ottrl' fto1n ft•111118t .,., d~ a IUD .. 

tllll.• .. lld8 , ... "a· • tan .. , an•toz!M '1• Ia• 
G:l aaA Ia 111U .,.,."- • ent 11 pl lift aot oa ,.,.. 

w'true '\ aaA Hz ...U MJlUa\e oaaz~ uA eot .tUn 

Ill ..... ,lalb nUtaee tllat tbef ... dla\i.DI~ 4.l.fteJout 

11 ulat• allatez'M '\ aaA "z ta ICUtsoa o1 anat.'du 

~~ Ia• ~ aD4 01 f»w II lltr 1ft" h tlo Cia Ule bUdl 

d .alt:ft'ftalet, tar:r&Je4, PMlll. 1N\S .. IIICDADOe aaA ... 

LiUtla1 .... , oonftfQi14 lrJ QptOpi&\e tbsd-.1 I'UelltM 1 

tl» .-,1eh eb ata~u of •n•\oXSM '\ ut "z whhll ... 

tllt 1t1aW Sa nawe ' " Me ftJ01'\et "' DtJPiftl t\ eJ 

(1966) ... ~Uri, kndh, ..... uA Gerda (1,.?). lllatcnrt• 

'\ u ' 1;41 1.,.1la\ab ~ ul 11a &a ~~ 

anetoxh ~· 
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Gao 

AnATO~tNS • 

("r1 fbi l-1 ' I d eJ, 1tl71 

............. , •. , •• ltll). 
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• lt-

(e) anat••'• ... 
1M • nlaUoa ef ana tat •• ... .... aJa hw 

.,.,_, • ., .. ~ bJ Dntoa ... 

._"ute (lg66). lza CM 11111 \l• •bUe\ OJa ... a 

1111•'•11 naiiiiiiDMo D .. toa ud U.tiiJD\e •Aiintl \lie 

atl•toztz Bz u4 o2 &At wen ua•r''n&lr • ut 

atlatorln 'aa u4 Oz. I'IQUUft17. !beet 8\I'Uta .. 

ene lou JeW ea tbe be!d• et Qltft.Ubt • laflouH, 

nue u1 weleu u p1UI neomue epeeta, npputet-, 

M1HW •t• S•l .. ots.o•• l'bNt tn allatcrdN, bl .. nr, 

11111 nla\lftlJ IOU ter'e te ftl)rltlp lrd ti» JllliWUJ 

tlla\ aftatcrd• &.z. u4 Oz. oolllt lift ri.ee te the 

M"''7 \ode ~ aM o1 bJ ~Uoa it l&S&MJ 

.,..u.u ... 

(t) 

T D llllth ul ICCJ:a • (1911) eM•t.u1t tu.a nlt• 11 

ef &Qalf.Ufl ft&na tift ftStrlllla\ II 311'111 ~ \Mu 

~ •' 17 tepaJlllr SdRI etHan fll1 tbiJ .,..WW 

taat "an etpt _. .. ••• -• 1 »'• Jlll"ete:tu . 

w ""*• •••••»'"'•••· o.••u. atoterr ... , ... u 
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(19A) II lb tl tMe 'r nJIJtiBI tM t.uJeU.n ol urt-. 

• s· .. , ._ ~·.• • 

C,.t/lJ.O.,• 1M cbulu• d .,,.a.ida W•vaW la 

l'ipft ~ .. uh\lhliH •1•et eteltaDJn•\J 'r two 

tlffUI"t peql (lot .fteb, J.util, Ce'lf'b•ll, aDI ltoloft 

<1968h ...... J••• IU.7, 'Deok GD4 ,...,,. (1968). 

(e) 

Ieolatloa ef tie a4•tttornJ 

n.Uuua of AfraD1Uy AM: 

'ftri.etJ of &de .. , ......... ,. "' ""···· ul 

UUule (19A). ftle RlllrtnoM vae ••<&• W 1 'r t 1 '" 

'• ..a •. '- IE'Icaw \Jiel.r ~ t.toJeUoa fEw aa 

ates •atll 1 1• .,. fte a.teneee ,.. ••ar ,._ erS.&t.a 

naa tbiJ un ..,.....-....a JIQJ'Ul .. bJ tMa1Qv 

ar ~ b kiaMJpJ 0 '11"1 !JOtl (Y/9) ~..ton 

la ~ .. , ..... •tJ.GIId .. .-. ., wl... .. •. 

... •• • ... o.zo ... o.u. I'M,..U~. Cia tilt ....... , 

al\lan.J.n, UflluoM, llllSU' IEpeUo IIIOIUee ... g 11 

.,..U. 7 ?ftii'W "' BIUSfte e1t11 ht1 t.&IWU•tt•••• 

Atzt 81• (196f) _... tile ftl'ut• PI U Jeq •"'ta 
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· 11· 

ASPERTO~I N 

u .... l ... " 9 , 
ltAa ••n, b ., d •J, ltA). 
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wntaahl fa\tl rtUr Cttern) wMolll.., M qat1•1 

trn11a ot ••• au••· Bub o1 ta.. •"''-iW a n 

Jll' 11111 ;n'tsl te If • JIO u lea for ntolll the 

•1u ,,. faa Qa OaU,..O, lllu Mu Jftpord. 

&1111~ tlti'&U.oz. of paliOtoxt• 10 ... 00 oa 

• .,, oU rut. lock cblu 1 lrl•1oe Ul:lul ttat 10 u u 

t1 to u eftetmrS• '1• Jllllmtozlo 0
0 

U ftlatiw~ DOD­

tn'o1 btlQI u tor't u aftatm• o1 (BI8&S. u4 A4.,...nlt1 

1969). 

t ot tt:e ta,.aupton oa tbt ~brsdc•l IIOdo of 

uti of ttl d'latozta .,. UUUIII &t.latozta Is, '•o•n~ 

"'" l8 tbe mat potiJSt anatma, nn ft ... te ito \os:id~ 

to nhzJe. ftidd'J ul CU'C111op•t.s.tr of allatoda ill 

nt 1e US ita ..,Wtntett)' u Mll eultua .. an a IJL"It 

of SJtterac\1 d tu ana a\h ooJ.hhr oo•U\uata. 

(a) "ttntUn rUbJ?!!!• 

Anat .. •• ~ Ma«e to .u.,., a•\l ... tl' .... 

••ll•' ull lJQ • 

auzdsJ t.StJ at m • Ul q;.......,•<•UJ at,., Ell ••• 
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•tt "Miffed uA Pur (1"', 1961). ••na, 

Dl'l •, ftJlrr uA •••• (19C6), ••n••· .. ,_...a aMft 

U altiVJ\laa d (bOll'" 111t1 M llltl) "ql& 

ld•"'l ot anatmrt• ~ to .,.~ vt •• _. M 

II CIAI h Jtll ecant ... \tt Ia ....,. .. wtfer rolutlaDJI 

\MJ tddft .. &IDD i$8MII b)' a -.ftel tqpcnlll od at J'2 

llltl• ft1a tl~el\J at U. aOatcnrh .. JI"'JU'tlo•l to \1111 

pU air ot rpeota t aMft i.ll41loet b)' !!Ia 

a;uu ' Ntft ot af11tar'a ~ .. etetlep to the 

tufaasr1 ill abeo.,UOD ~ lf.ftA liT~ D 

ill tt. Jllll ... at •lt•UQ:W ll1ll (Wob aD4 Oa14balt 1~1 

....... ~-. z.r.q. ... s. \ca, 196,). l 

VaS .. ~~. 11• .. aD4 iUtiDIOU (19()1) 

a, ul ttat anatm• ~ txSna1 to rw aa1 eJ n to te tdi\M~ 

,...uiM tab\oaea. t'MJ ~ Ill ilU ... IP Nil 

eo•hi t•OM' • 

b ld""•• ot aaetoxh wl~ o:a .,.._ n. to 

IDkUIJ.Uoa ot ul r'J 111ara ••• Utn1 la t11e 

uiRIA. 1M 

ltlrrhp et F Ill% t ID (a EIA) loratla 111111\r 

111\tr tal~ ia tM teJrUdt.Sooa of JI'Otaia 4iltbrdr. A1Uup 

ldlfl'll rt ul aftat-Sn ~ ... •ur 41 IFIU&W 

•f• yUrt• tb II ir M m.tuee te IF»JW. tU'- aa 

.... rtha ... u•. 
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_., _ 

II IS kzt?l ... CDtfful ul '111 (lgM, 1"'1). a,.., 
lisa • , 7 zlJa ul •••• (19U), t1ueau1 n)Oriet a eMft 

l.a ehupUaa 1 '' z (II~ "' • te ""'38 •> QOil 

M1f'71 or •Catode J\ to •"-\"au w2ln tM ._ 

• rs ._ "'' eq•U.Onht u ,...te llattu daU.O•a 

tM• ldd-ft .. MetWpMI. bJ a alb& lqpmabM:t at J6Z 

• • !!It MrtalQ et tu aaatan• .. pJ'DliOJ'ttoNt to t 

wz zatlal e'dft t •C•tcUD ~ .. steUzP to tha 

Urt lD rtao:rpt o;wobia pw 11rJ ~ D 

1.a t JIIIIDH or oau (Nob u11 OelJIIIII'I, ltr4a 

I 

nana ~ 4ialp19, llztlt aaa1ua no .. Cl9Ci7) 

P::u4 ttat al1atma ~ Mn«a to w aaa ~u.t~• 

JIIIUW ~. ftio btau\loa IEZU1ta U Ill .. 

..... , tl""'l 0 

111e MDUDJ or •aa~n wUh .,..,.. n. to 

t.MbJ.ttoa of u1 JOl:» 1ra·u ,,..,,.,,.. l.a tbe 

''IJI'h uu et • qathal• of tlo~ ullll • • 

'411hp of Hill <• UA) lorattoa Plllilte 

.tUz w,. ill the fnMblUoa of JI'Otda .,."n'•• AU--

'"1•4'71 et ... al1atori• .,. ............... w 
tb I Fl U - ftUnee .. ..,.,. 2£1~ U 

.... zttza • • 
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- a-

• 

11\l ••• lw ••upUon•, \!w eltMl of u &Ide r11 
et allatoxt• u tlalll a;n1fto alfMtU. oa'7 tile u .... 
( ... lor•. 1,;6). fbi ••cantt•t ~ altaeMo• 

....... "' anatm• 1\ u .. , u.- ... t~••• •••critJea ., 
Ddlu (1~). A et .... e 4cu of aaetma ~ to ftt _. 

,.,nil, •G•toda ~ u a potct br11 hrmllsz• t~ 

en .. 1 •at I qzdtl ( tpa, 1f6'). file dta&Uoa VttW14 

I.JJZON to lie ..... GIIit.le ud 4ou •• I.PJEU &fte •Ui.ple 

al l'tJUW do111 of \be ..a. 

(e) 

ltvval llzaN (lWei ud buct , 1~1 lat.ltb, 

l±ertu, MMiaa u4 loa •• 1"'' Dadol , 1"') 11aw 

' z euuaW Qbtute eftu'- of ana• .. su &a ., ""'• 
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_.,_ 

llllt Ill el a e1 ntz J un .,JIIo ..... 

~ 
ul ftti111 (1-) Ull Jt ... {1"') ••111tll Uat ,.. 
aaa•u•• t a"w u. 4 annta et DXA u1 ,..Wt.a u 
bltnJCli.U II' -a· 1 2 &f!''• l 1 una at unuztn\lon d 

•1t• u of IF • 1 ls;o•te U.a MUll IIS.a •1M tlesz 

te)Oitd lO' Zs '2 n, Dl&e, :r a, &1111 h\\a <196?>. 
lila ts Ia rsssoou& 11rNlft4 the loea o1 .,Wp3•gzto lll1 

u1 ai1IH ahsny r b oltoJrr ~· 

(t) 

1!11111 •twa of \U art..u of th& zlleMxiM ia J1azta 

U amhp \e t'?ll HUll la zJdpl Qltl So .. tust-1 ... 

lld.M (l"') cbt z1A tilat al2e'-la hkJMW •• &I 122 1 \tea 

11 1nJIIM&Ia-"- <•••=err) a&ah ... •~WD•sl .. u. 
U\I.JR ef & ISZIIZb&tiGa Of~ P•JoWo ol tbs \..Sao lsUi 

1rN1.a of U. tmz wU1 hldbi\ U. .,.,bseu of o~w91111U 

.. \IllS ,. .... ., ,. • ,,..... 14117 (1.,) ....... ,..tel U.\ 

' I zlleter•z? lstura •• a 111 l ••'IE&tl.tzr la ••••• .r 
,.. rurtzr· "'51 ftz'tz. ..,. t &'7 ... , 

•I'd hJ al'- IRZ Ue I i lle!re Jl,.t\1.)' t!lle atJ 

-~ •• Ia, ttate iii u ewt.n. •zd'FI'l\7 1a 

st ,. .r ..U.. la 'hU• J'•• ul azh 1 .,,, r. 
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(y) • 

h a ll'fti.n "J lt~Mtle' (196?) 1 a· rde ae plenl 

• t.be •••• fOI' el lin oa ,ael,J ,.,._eolql.-1 

,..,attn of aftatosSa Sa w2do1l an .n t.at~ 

tme. l' llu, "'-\!le»lt, ~ bna ..ta\Uebe& Dltbtl' 

tft•\cnd.a OU M pot01nslthh1 1the •'""'J*ISIII 1t•-
ueb'OitDio ltlte tb'Olo 

Cauaal ..-ria duifttifta ~~a.,. '""~t., flw 

t11t polat o1 n" ot tteu custsrur'"'t coUcm (bote an5 

ftatllla', 1963). U bu \UD ltbhJt.ebOl \f lababvmi (1967) t 

Dabtl't5 I u4 Do•ISr (1969) l!lat •"•tOZiD 1\ Jftl""'&l' 

\lael el.ott.hc ttn ot nta a%14 t t tl:l1t .. 

nw tGtlt ""• 

'·'Qttlu.QIJ''* •fta. 

1a t1de tMtlt la ~· 

(a) U. wnau.aa of tile utlJ liP''" .. ,loa of allatosh 

~ la •l"'ea Uffdtlll •"' 11 IJidtto Dtt!l t~ )ri • u1 

•'a1t awtqlt ..... 'hta __,..... •111 Ill tbl ..U.YitJ of 

1111 ta I llttdiUsitt IFJ t W., n-. ... la an1 lt •f 
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_,_ 
aulu (Ia'-• ,.PI rUi, ......u-, ... c:Muz a, 

1~1 J> 11 ... ll''in , 1AL.). 'z•••••• F?1 J nz'• ~ ·- ~ 

aet 1a ll " •ua • PI 'IIW It Ia ttn?lalt t~ 

nJtz~rline Cl a ... e.r.lla tz urvs'n .a~• rBI!41J ,.._ 

fu rlan (la\e u1 OiUet\e, 1"'1 hrb, 19681 

wnuar, 1969). 

(lt) lh41• wbieh..,.. ...,..tntam 1.a a.a att1 '' to 

el..u&t.e tlw Uttat.e MO.,_nt• ol tbe uttooapl•n 
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(a) (llG 81) t•late .. a cl"hl • 

... a.o. &luu«aa, Deh'IJ ~. 1Jalnn1Q ., n····· 
IM• - a •ta~a et 

.SIS IUJ •~h•ul h •• •• 'tl powz' 'W• A Cllltua el 

\bl• ,...... -- ,.....w to \be t'4'11lrQ J.allofttorlec 

(lotuJ DeJU'bt-') of \M Va1'f'UII1Q at nzt••- U. 

bo,S.nl hohna h U\.ate, J.adoa. U u 11 olllf ln.Ml 

ia \M ..... n. ••• , e\oN )J'HIIctc. 1M_ .. ,.. la 

•,Ute uA \be tn•t•s- ... puc la eoh•· 1M aa11• 

fhqU. i.e 0.4J "' o.,.,.. 

llllte& 1\aMc •••"'" 'or Aplftltue, ... u, xnt•u. 
Nc ab h .. t'Ol•W flw mal~ '•nlec INKiatc la 

fsdr , .. u u t.J"nVl,D uA ••••111W u 1a \lie en r n'~ 
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'llhi'Kl Js U.ftte t:1 art U .. •.Saul CIIJ 9'019'1. 

1M dftla U fWJ lltable ul nu:iftaDU7 Jitlaa ldp 

lftolla of allatoslll, a~tenr 11.• nu aftu •'If 

UU.fu• (abotstll, Be .. eltw, G\1lbbldle14 and Core z., 

1966) . 

CftWQUpp of I'J'nrsd PH,. 

A ta' ncaiS &let .. Jl"pc'e4 aoOOJ"41q to Uo Mt 

e1 DmNiz' (1~) aDS nd u *"*"b trnr 

llllmlft .. appl..,a\d with ~.oa Wonfna, a.o, 1Ja1Do 

u4 100.51 •U dxtuft. b Gr&lt r::btve.. •• up with 

elba" aD4 Oo7& ld.l:t'I:N of UOoe el.e:llu\8. ftaU .Swt:ae 

et tnoe tl nto eontolnet u .o, pthuS. t~u., lo.oa 
_.,_~. leO& IP ... HII alpbate, l oOJ ,n.d elua 

u4 l oot etno Alpa\tlo 

, .0 111. ot a e»adcn .-l•Uoa ot atla\ozla _. 

• »'hi~ U.tJd.W ltatee Dqubn\ ot ~~, .... 
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.. Otl tnr, n •••d•••• 
(a) 38 • 10-4 N ,..,t allakw1a ~ 

<•> 1D •10-4 N pe•p.l •n•tma az 
(o) 32 a 10-4 \&I JG'11ol allatcnd• ~ 
(I) '. 10-4 "D »Ulll allatozi• 'a 

'Me eeldioa _. ~ oa aU ll pl I tbh ]tijU 

pla\e, ln;le,- iD ) pu 0011\ ..tbuo1 ia oMudONo 

IMa ''- pla\e _. ezamtnll ia 111\ftri.ole\ Upt, 

.natozt• ~ •" t~rtnM \lwteb n. 2 ,,.G, .,., at a,, 
o.ttae ~ •" • ••1 "''"' blwteJa apot at a1 , o.". 
Aa iaM_. IIU"ilh opot at •t 0.)1 u4 a hh\ I tl"ilb 

opot a\ ., , 0.~ hUrW ~ JIIIIUU ef atlatodst 

'l_ Ullll Cia I 2 21111~0 lJ• 

~· 
(a) 

II F'll of OV ~·· f1wl wn t .. with a II tNi•1 

u.t ;woJsautl boa l£'0'1otuk .._.. "..SW, lhS&, llipri&. 

1M u.t .. ooopoMI or cue. JJOtdn <n.O$), tnn 

u •• O$> ... .u <, •• ,. 
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•Sl· 

.... b Wile 

ell( ..u..... flow , .. •at 1 ...... ~tid .. 

II 5 1111 ef II 'e .. tt.Sa (20.QJO I ft11n ('--') ul ell 

(,.,.,, aa1' ' ul fa • Llwub'lll ~~~ J4aSW, Jb,ta, 

Wta•rta. 

(e) 'bn1 ~ aue • •;o,t'U 1& l.r •• 

ValYeraltJ or Jbefn IW.lb7 ru.. 4flw1r Uri .. oawpr;aD1t1t 

ia tt. ran u l•'h u t-a <r•U•• or aUe) 12·"'• OF 'e 

JI'Ot•b (16.~) aM J?)e •11 (1.~). 

(t) ~ta~t• ••• JIU'flwul f:roa a luzJ 

(e) ft5e .. e)M JIQ'OhuM faOS & lOU) aaftd 

u1 w uaue t.o paaa laaYM au YUS.o• lllwhal 

".,. .. _, •. 
(I) 

., natn blftNlqo. u .. , .. ft.Ua aU Ida'• ., 

futaldf ••.P'II tua Yllpt.a\111 to-'· 
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• 

(a) .... _ ... ......... .. ~ c •• , . '"=!1•-a>.. n .. enl u 

(11) 

(e) file pee , .. ,.,. (lf:tawa, 

'IM\oo" &lid llamdq, Ju, , llal\i.aN, M . , :IQMlt V,l,&, ) 

Ideo ..S•b _. a ll.ft hw 

otabolU&. &lid natl'1 tiols, 

fttftaae •4ahhtrauoa UoQttal, JU\ C~ru~t, "·"·• v.e. A. 

(t) anpn (IIJwpart &DI eo. , 

Don J) .. pelll'u5 1»w DoMO•, J'l.oellJiut u4 .,.._, 

UpSW, J.oW•• Dlal•d• 1\ .U aptlhl U a fUIIIt 

trs..a ...-. ..... Ia -.•H onl•l , ., ,, , .. of a.z ~. taob. 

(e) ftl1a fl-..s..rn IUJI') 8 I I .. 

;ue,..nl ,.,._ loo!HA&b\ IAbufttoJiea, UetW, Col•••'OOIL, 

lu'h&hn'dN, btl•"'• 0.1 .. of \M w ..... 

•hulwt Ia 1.0 ~. of 41oUlJA4 •tu t 1 "•telJ \don ,_, 
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(a) - . . . . .. . . . ., <••t• 112-PU-a). ll .. wul u 

(\) lt. .. •nl u puotwul tto. 

.. ,.... Ull ft)\tu t r.ux, Dallan4o 

(o) 

'1-'"" aM IM....S•I• lu,, llalt.SMI8, tY, , nzcn., lJelelo) 

null .. WH'hl ta ~ .. &du • .,.,. .. • lift t»w 

bo OeMo 1Ut)e Dlft.eleD ef lleJtU JtMUoU u4 lllib1U.oa, 

'•ten.u AW•t.baU• lloQital, Eu\ a.up, u • .r,, O, t , Ae 

(t) I'M I tspDt; (lf.»&p •J't ... Coo , 

Wl£ a rl .. paw a5 f»w Dv...,.D, ftoelt•l't aa1 haM, 

J4.SWt 14nAoDt r &'U h U .. I Whl U a fl .. &e• 

trW ss'llth"II 1a Wli+ ould • 011 'n of 2 . 1 81. aul. 

(o) ft.U fiWi.M~D 1111 Jau .. 

JIUdaul flw In) 111b\ klMilatel'i•• Mu-.c, C.'daull, 

:a o' hJauM o1 • C'•d• Ool .. of \lie ; tna .. 

•hnlwt 1a 1.0111. of U..UU.. •'-' • •UetolJ .._, .. -· 
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(f) (llat•• u1 wuunu, su111 

n - eul (u ; z el z nl) Sa tM tom 'uotl01' 

ef a naa&ut nne lor the 'II Jot rlM& lldo ..USa 

ll..r b?OIIIT'\e• 

NIH•· 

(a) 

ftrt• .. ,..,.... ~ tt zal~ 1e7Za teU•nle (llJa+eUN) 

(IU U?, 'eoh l'sbt 1&\tiuatv1M1 Uattet, c.)Ltzut, 

'u'ts&'•Pb' a, h&l•z') Ia 90•0 111. of 0.1 I b;,ttlaohlono 

aas.t IIDil 4'bUna \bt -.luUoa:a with u.uu.a •t.r to 

100 u . 

(~) (,U ?-') RS.d eU•, 19ll). ftU aa 

nr ta ~ ndztmt ,.o .t. of "",., autat.e wuts. .. , s.o al. 

et 0.11 •bu"one eat &M u .o 111. et u.uu ... ••· 
1M .ola\SOD ol ;awa\ aoetat.e _, JINpUeel \17 "uolft.lls 

1.-~ef e&Jqlw I flU• oaltaM (Costin .... WU)h s, 

hna, f'nl;l•z') b 100 Ill u.tm.a wtao. 

(e) c .. '"sr ut Rael'ul••• 
l,U). fth _, JFNJIU'M '&17 'hnl..U. J •U. ef M4S• 

'nttltnz <.es u.urt111u1d\note) omt ' ·"• ef e1 u 
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_, _ 
. I • • • .. to Jr. • 

... the ,~ .. .,..s- of '" " . A!PiJd'lJD oe-. 
~. ~ ~d 

omw ---=-to 
c. 

abalaa (DII.,.lUne, t11U, CUe lhb\letlel•, lt66) • 

It bu al• -.em eboa \II&\ pol\h -.a MCT.U' oa &a;J 

u1 auaU. ue ~\e (A.tna aD4 A:nsa\, 196J). 

>..S• (19(4) fro. U.W \lid a' '•nul Ue\ ooataldlls 

ta,.... a ds\we of IFI1 Gog ul eozUIFI IJAV U U 

Runu • • .,.,111 aaatre of tbta !\...,.!aft hn ani to 

ee ,.SttU.. BuulUne It el (1966) ...... """•• ebaty 

., oerw. ama•· 3000, 11111· 1999 ... nm. 
• 

A...U, 61.) 111411hf \ba\ \t.e U01Ul\ of afla\ozia p:IOt\1011 

..ue p u~ tlpenftsa u Ca) the ao MU~ ·•••• ... 

(~) 'he trJe If lltnia ·u1. Ia tbe IVft7 N11RL 2999 aa 

u.-... 
n ••• ~ .. . ... Jll"'lfwlmS'J' npaiMat .. 

lin rtt•zw •• pu\ta •• IIIIL ~JJ u1 ec-q ••• u a~ 
U.\ d U. 1en1 .U.U 11C 11 • a llln11ft et aut n... 
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---

,, t•at I a\ \M I Jldst•h M au ... \M .U.U.M 

t.a tile •"• '' to ,.,. .. aitkin' .-.uu .. of u. 
tt d• I• - la U. ,.., ... , JIJ't.l,.~teol01111i•I'P.••rtl.' ... 

"''~' las' lavtr\tz 11o .. . 

(l) 

mL 2?19• ftt .,_. of lbD,s1n '' 11 (1966) .. 

tnt. n. traal• .. pepuet lQ' Uoc'Qlatlq tsbte (1., oa 

a "·o •) of JO"''a tub 1 at ·pr ri~ QOI'N at IRML 2999. 

"- ,otato •utrvu ...... pnJU'M •• tono.t n·• 1 

aeatatnt• a..uu.t •tao· 100.0 1111 labooN, ao.o. • 
.us.- ~--.. o.a,a &1111 1 ntla alpbate UJshh, 

o.zc. ft•* a ~· ~.o Ill st 41etm .. •to &1111 

Ue~ of at •• nwldl ' oeatstnda ZDOeot Of JO\a\OM 

(Jntet ue au.,.> ... soo.o a1 et unm ... , .... 
Coate1l\a .r nst1l' was ~·C)!t •••~ to UJJ'o 1.a 

aa utoelaft Uil f1lta:e4 \lln1IP stulle cbus .. lo\h. 

• .elniss -.. '-• II'\ Q to \be sric1al ft1 1. 

st unuasl7, ,. ••• s.a n .. ar a-.. MlW ... ta. 

eolnt.ia nsal_. MllW to hUt ... Osatssu e1 ~ 
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_,_ 
beala\M .tuta •a• U.U.W tor 1 te Z1 ...,. 

n lll'a. If '1 ..,_, tllle nlkiH ... • :Ma~ .... ot 

WOO Jll' elut. IJoftill wn _,..,.. 1oo" wUk a l.oeJI 1 

\be •'•M 1 Alba to lift a u.a1ton ... ,..so. of IJII•• 

... the .,.,. • ...,.rw.u u • 1 •• \o illonlate the ....... u. 

•ul ta tba prepl.l'lltioa of V10 81 f.ualll•· r .. r' .,.,_ 
.... .ua,pe4 loo•• tu• nl\lli'H Oil epp eJ•d ctll • 

plat.izr• loo' u4 b aefanl :Into 10.0 a1 ot ftUUe 

411Ull. .. •'-• A 4.roJ of tMJOl ....... Ull Uu .,..., 

t!aozoaqblJ top~ a vn1fon 41atribllUoa of.,..,... Ia 

...en to ta .. \be ~ ,._ '" IQidS , U. 

,...,...uoa -.. tutua4 t.b:teap .WI'Ue •h JrMJLt eonoa 

wool. eavnua of tbe eoaS41a Jl'•••n la •• tutata .. 

oan1H n\ nth u. au ot .... -..o,tAn IWI'o "- ., •• ol 

laonl• _. t d.juaW u 2 • 10
6..-"t• ""' 1.0 Ill 

"' ... ,.. •..U. uawl ........ tba tn~Qe•t••· 

(U) 

no 11 13n...,..... , ..... '"' uwa eosUU.•rn u .. uaa 
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5 -.. -

"""'' 

_,_ 

0 12)45,7 

TIW£ OF IUCUBATJOH 

~ Nlllll lUI 
..,_. UIC II 
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-~-

(l) -.u. . 

.......... . , .. IS ;1'1e\ abutioa ol 

U. allatn•u, '"• anlAr a1Nibahe, wi\IL •Ousl .. 

lbd tusf'lW "'Cu Fa aM 'a•zttn (196)). nus 

allaM.Srs ana •n ••&Ur 11 Sl*'•'7 ... ,.. ta • • In• 

..u..1 •d etten, ••n ,,. 1D ,... ... , e1 a.l1a~da ~ 

walt ...... c •••• "1'111 "'• -~· • 

Ia Uta tt1eta, • aUpt.17 u•us .. teoludqat of 

7 llrrt_, Pa s ul GolAlaU (1961) ... h 21 I ,.., .. t• 

, ... cata et1• ., tbe allatodM. 

An• tift_. oiiDnllaUoa, nea \be •t.nl.Da ol 

... p ... atftdu\11', allatoane ••• 

...autet .., tbe an14 .,0118 kiJ1 1t \7 nn'lld11 tbe 

II' 11»' tin wt.t1a UO Ill ol UleftfOJ'IS la a s '"'•' fib .. tae, 

tv dK """"•• ls1•1 a\JaotOJ'IS at.raetloa tM • •• ol 

allatata ~ wUn 1llft1t' •• teeaquet ... M• e11na to 

M hn ••• a pu ... , (hu, .. ....._ • ..a e.ltblatt, 1"')· 

An. 1 n'hl to ro 10 \sCVIIa\ue, ,.,. ub' n wu ftlterst 

aasslslls '' tk•n.- at ~. ,_.., sss ol -.atz a JO. 1 

ftlter ,.,.. ..-~ ~ 1 at •e\Jt&au aotS• aal,..\e 

la a datut~l'"• ,.,_J • l'buo tbe Pl .. ton ntfttt -. 

lprtlDI···~ 10 Ill. 
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.... 
.. ti'IIIIIJ& u • t'n .. ,., tnt 'J" ft+ d 

11 3111ssa et .._ fiYIIIFIIal tatessitr ef 121~ 

af1•t1 Ia wl_. , .. , el t~ alla•ss•• .t•?lar's, 

AlbnP t~ 1 sesuna oms stssuln•' ••~aM 

Jlw,lle• a ~tzn ,, a\s.dute17 ..,...tt•a of al1doxt .. 

~· Ita• ~ ... a1 , n.w-1 «hort•hzu .. of u. .,.._ u 
•••••~~&' Uffla't, tlenae U. a, o hew lu Ba .... 
ca,. an •••n.... !benton, tlle tMweJV QN MJila._ 

un wa teo Mrrne10MU7 •.Sza U. •UN of hltnu• .... 

QS.oi}Air (196?). JW tMo pzow•• • U. ,.., atlatodu ••r• 

~ble Ul! Mptlah4 bw OU. ,___ .... 

••: arltt.u. 

lG pl. of a a Ce o\1NOfOR ..u.n ..... , ... 

.,..z1 tol7 l Ia tz•• tbe 0141 II' of tbl .,._ .. , AM 

~ with aul•we 0\l .. fua (1&9e Y/Y) f• tile t'Ual 

aueU.••• 111111 -.1.-n .,new tor tM wuo .. u..ot&ea (tile 

Jllato "'* zl 90°) wu ot~ autaM-iMJIWJ ul '­

(101111, Y/9). 111111 Jlla'- _. ohz tz JU._. f•r ftnrnsruo 

'or -.bata..ln UP' at M5 •· ftpn 6 •'no ,,.. Jz~tr 

.... tq •• of •• ,.,.,., .... a ...... oab .. ..u. , ... , .. 
H z I z2 J?ltWo 
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-~-

I ..... 3 I thl• .... ndn• "' ft.na1 

II&) rtu• et the 11 1•an1d te•enl\7 ef uab hUft I d 

•n•t• , • .S.tb , .. , of ... al1ateor1• ........... 

(lt) 

llboqta lllle a•aaa4Sq ,, 'tnuhanJ •tW 

potl&M a ... J nr at~J7 apuaUu et allat.ezt.­

~· az, Ga. fe' Ga• deowl dteowfet•eU.D Of tlile ..... ia 

••••••• Wtiatt, ._oauo ~ a, ' baa tor Bz aaA 

a,. an w•n.... ftllnton, tlta thh•-JtJV oUu toJI}a ... 

ssN ..- tee Unnat,.,.n,. •d .. tba •tb!Ml of htuw ... 

Oioaler (lt'?). Jt,r "h Pf00ibl6 tJaa f..u atlatoz1M atN 

~bl· u4 .. pt.Rte4 '"- ....... nurtanat 

t.,paoltlollo 

lG ,.:1 of a a ... o"'orofOft cAau• -. .,.,._ 

QPOrlwrtelJ' 1 Sa h• U. OOS' 1r ot tbe Jl)ate, ... 

~ wtnent••• '"...,ton C1a9, •I•> tw •a. tun 
tintU••• Dlf .elftat ~ tu •• oau .. " uta.. <u. 
Jl)a .. "" •• 90°) ao eUrl eootata-hapqssal .. e. 
(1Dtaal, Y/Y)o ta. )late .., tlfl ta ;tateC lor tlrtrtellztl 

r« r .:Lbadelot UcM n"' •· ftaua 6 noaa t~ 

oMs 1 te8l ra of • ellllorat .. allatnla abut ..U. ta. ht 

4f Fd.F 1 lftWo 
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-"'-
(Ul) 

Ia \M ....... .. .... .. .... pal ...... , ......... 
IS 3 N t-he nlatlft a..U d atla\ozia JU' ••49 (IFIU~ 

el .o.ta\e, the •U·Il•n•••••• tihtf.oa ht""S'u 

((:c)]••• ............. 196,) .. 975 •• 

A .n ot tibtlou ol t..t 1 w;pto eab&et ill 

lhlOJrOfOftl ............ SMb .. , ... IUuUM fanor 

"ne•• boa 2 to ~. o.z Ill JIOftiou ol tl\les 11JaUne 

wn buaferu4 .ue 'ClaN rlqo' •"'• p1 thh lqu 

Jlat. • !be 4tu I \a> of MOh _,ot Mlllc 1e 1 tb&a 1 ... 

"- oh:l'oa\op • .. .- ill a pu ~a ••-·1 ill 
ehlaoton <•~> ul U.... ill 111\Nftalet tt1M •• "' •· 

fte WuUoa tutor of t11o .oluUoa ritll ~ut ~U• 

fl•••••••r?s ... ao\14. !bD 

~ ea1 ~ olleuftUe sere 0.00\ N ud o.oo) •• 
....,..Uft~ (Cure, CI'Oiitl:al', ,...._181M lte .... , 1"') • 

.,. atspt.tq • etw11er CQU'i,Matal fllllii&&N , .. eht • 

c ?F •UU .. of .rhtcrzi• !Ia ... a2 o~M~en.ble were 

~. • ,_~ ., u. a ....... b, a}IO\o 011 

w 1 Wplatee ia ..,.. 1a J'jC'Q'e ?. 

Os1 ra It el (1"')• 
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• ... . 
u 
I : .s-1 Ulllt ,_ ettu"oa _, aftetoda Ia N 

k • w..u.. t .... 

W a ., I Spt of •'-lal atnetet (I) 

.,,1 o • 1 • 1 • ~ ... 
10 

• l ••• b • , • 10_, •• ,.. uu.. 

fte nlatlft J!Ndutfoa of anatone.., tile he 

t ,, t•Je\ee ta ehon iD tlalll• J. 

- ~ ••• tat .. , ...... fuu t1» lur, .vua no 81 

t1 II "-7 $ 98- tile .... Ul I l •f a $1ft S?jUIIP C!.e' 

ssdUt.oss. ~ JWCI4 11ti• ••JI urn. at 

lrnt • t.teU h11rrn •n• •• ~.. 'ftputsl 

'r IPIIJltlss It n1 (1"') WIre .._7 7 PI es,.,sre •Jtl? .. 
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... . 

.. v='f' Upeltl. thl. 

\• •n••u•• \ ' 11 , ana'-da .,, 
-,. ana••·•· ~;a,• -,. ana••·•· ., 
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_,,_ 

o.ro o.os 

ll \ • • • • 
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- u -

.,..u.. ... Ulatcnd.a (q ... 100a 
aktba\e) (a/)Oa .... 18ola\e tftt./UO I a tr.""' .• ltG ""••> 

IIIL 2999 , .a UloO 100. 0 m.o 

Vt081 1., 69·8 '-2·' w., 

!"lt ]I 
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-!'0-

•u -.. lifta la Mee• of 0. 6 to 1. 0 a1 ,.,. 

q •• .,. wlllil'· 
1M laft r.oa1 wla ..... w,ated dtla tta. 

•JPN~'• au pol,.\QleM tvMq, &M 0. 2 a1 of 

llepuia (ft,OOO ail.tlll) ... SajectH and •abu 1a ntb 

eolleote4 attu ItS hCIU.h 1D the '-brd.ra:Qoaau.J'i.a-otnate4 

cnt•ele (AI\D'O a.a:l tllG', 19631 D&MhzwS aacl CeeeSr, 1969) . 

• tlu~ ~teet NOPIJ\ ... cU...olftd iD 

2. 2 a1 of , . 2 11ft eolutloll of celoi• @1oJ'14e. o.i, a1 of 

tile "••••' .. p1rtW otf Jato • au teet. tuw aacl -. 

pleeet :la a •tel' ktll et 3?"c tw e r- .Sntee to att•te 
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• 

- n -
(U) 

11111 ba aab •"'n' .. ooU..ted ta a UtfenDt 

J1,uUe bM (U • a 1 .5 a) ocm.htat•• o., a1 of ) .U 

tn' •n\ <•I•> aq-.ou ooluUoa of eodtu oitnte to a 

-.k d ' •0 al to ft.Gp tbt \.Joo4 baa olotU.q. 

(iii) 

o.~ a1 ot the dbatel ~~~~~ .. plpetW eft &Jill 

la1.Gn lDto tl!le tbuz'"'tu• l"'qe:t\' JUetolJ' < .. • Owta, 

1"9), holtlh.s tb8 top ot Ji,.t\e ~ut at.n tl!le avta .. 

of t!le •upat aal •phat tlle '"""' un of tu tut tuM, 

u4 atal"ti .. \lie Ollfouoel\u .SP'ltt'IOU17• fte l.t-tol 

ooatetnt• \be d.taW ~_. &Dl the wnpat _. nso ... 
one aD4 tta Jd.xh:re -. tbla left 1a tbe nter for at 

bee\ ;,() BIMDI.ao lt a\nzot iatNftlAI, aft.ortrafta, tile ten­

taM .. tUn ern of tl!le _._ 'llatlt &D4 t.U'-4 .. n~ ... 

&M tba 1107111\ of eoep'etloa of tile .s.tue 1a tM tU. .. 

neoN .. • Al.l ITOU.OM ._.. OU?lot e•t at ).,.0! 0.1°0. 

(l) liii!JaUa• 
A ~ ~ ...... ,, .. ef hol. Ull leMwuw 
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~ • • •• .., I !\ i 
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~ ~ 
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j !A s • 0 0 
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• • 0 0 
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4r\ 4r\ 0\ "' 

Uf - l 0 0 0 0 0 
I • 0 0 

• (,. • ' • • ' • • 
"' .. 41" 4r\ 0\ 0\ 

"' 

I 
- -

' 
0 0 
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0 0 

' ' • • • • I 
~ • 

~ $ ~ 

i 
I • 0 0 I 

0 0 
I I • • t ' • • 

111 • ! lJ 0 ... 
- ... ... ... 0 0 0 ... 

& • & ' • • ' ' ' • & t; 'S $ $ 

i ..... 

... ... ... ... 0 ... I ... - .... 
k k ' • • h ' t ' • i ~ li 
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..... 

ttl tM •n Rdlz• uta 

•••• • r~, 
... ILel •Ptzr • z Elf!!? • 

a 

..... (Ill ,.,, ., .... ....... 
e.a. .., -It I fl Ill hll .. .,. 
""-"~;z •-• 
----

...... __._ 72 -· 
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_, _ 
ia tale ft:llbt •zf tM t'IIMIIW 2 • ~ at Unn s17• 

1M ttlt t-'t I P ftku ..,S I' 17 nt Jlelj Sa the .. t1a 

n.ttln .ptau.a. u ..... ~. u. ,.,.. .. 

UlW \o tbe borl.eoatal poaiUoa .. 4 .. eltotne IN a 

tw tina ot flo\. U tbia fOld Ullt .-....t., ... 

fte oloUte1 tiM Sa ti!U ~at .. 41JIDIIII aa tbe 

IIMe»\ratioA of Jft\lua I I'd• ta tbe t•t.-hlae. !'be 

~ttiq tta1 _. U..f•nsl to,_ MDt of WI J 

utl'ritJ '-7 nina a ool'ftlaUoa pap. 

-..1 /',N. 
a. •tbcMI of Owfta (1951) aa •ul. •• 1 Uoe« 

" 
hw u. ant 1 aa ~ uto ,,1],1 <•I•> ._. ...... 
eolatt.oa ol aattw oltato u tile JII"'JOftioa of oae pari 

of oUnto ••latioa te wtM ,..na ot \Jul. !be ottn.W. 

\lui _. -~ fOir kD etaate. at 1,~ I'•P•• • Sa 

o.a a1 of tM 1'1'111• .. • -.. U11ltM wUb 1 .1 a1 ot tM 
• 

111UU. eolaUa, pn... 1 Sa 10 UlaUaa. n. Ul11t1oa 

oobUoa _. •• of o.n. • • lralfu, ,a 1·" Uoo al) 

(\M ,..,...u .. ., wblu .... -. ...... rtw- .... j} ) 

o •• u U.. (~ al) .... •latJ.Aia A <aoo al). ..laU.oa A 
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_ ,., _ 

a ' I It d , .lS (w/Y) .. ann .. 1n1oa el •att• eibate 

(M Ill) ul aauu.t •* C?IO Ill) , 

0 .1 111 of tM l"aW tP:'LI•a..•-. ttaa a.utwul t.to 

• a n ... , hh ill ...... llaUa ., ,.,Oo ... ~ ,., 

JI"'UFI 1\t• te11.owlq tM J ooe411U larJ#lbel allowe la tlata 

.... s.oa ., RnM~a. 

a. Wntoa ..,... (\be ... uelaUoa .,.,~ o1 ...-..1 

tl• .. olttllhd bJ tloUina \be oo,..aU.Uoa of ..,. 7 l 

.,,. (hklna \be 1 la 10 •nuts.oa u 1-) •t7" t U. 

eln\ha tiM of \.be pf]IAe .. a Cia atooDda) • a 4cnaW.... 

laarrt.t,_,l 5 pu. Ceap'beJ1 u4 Uek (19U) ... CrrMtn.W 

\hat \bide ia U OQ')DIJdf.al nla\.SONb\p Mtil .. tbe Olottiea 

ttzt of J]• z u4 tt. ua1 oU.UOD of the plet 7 eloUh• 

~ . 

.. •• • • •• • 

(f.) 

I'M tetr:r;--sn pelll Jnlv (!SO .. > .. CS.ulftt 

wt.U 1D ~ of \M ......,. eol..aat 1 b enna'l• bJ tM 

z .,..., ... , , 8l.U. a ltneatN\toa of ' .. of tM qe 

,_~of ••J••t.••• 
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., . 
(ty) 

Dete••haton or tbe nte at 010h ladoqaau ana 

• • PaDO'e4 1Zl t ctlctoxtn..trctecl en1mla took place 

thne boUN fter tbo cBIIInJetrntlon of allatoxh n,. wMtot 

lD a-bale ftlob "" U.to4 vl\h carbon tatraobltn"S4e 

the tiDe or ct.to tton niter 72 !lours. A\ tbe at.art 

of tbe expel"!mnt , cb o.ntw1 aa hetbe4 with ao4:uc 

pentobal'bUone (D.P, A tt 1 Vot~ tal , conta1ciDs 

P'OP7lne clJool) &DJecW olow]¥ !Dtftpcaritonnu,. ft» 

8 MO tbltUO .. siVOA 1ft 4oao• of 0 , 6-1, 0 al ,., q bodJ' 

"icb'· After 'be ia,1oeUon of the eye, blood wn 

t :rc:=cnral rato of t •· ,.o al of bl.ood .. d.ran 

t1011 o fe::zral niA tn tte oPJ)O:llto len to t t ~..-.. 

oa1 place4 lD • teat.tubo coata•o•a:s 0 . 5 al _, •• dtrato 

aolation (!1 . , w/Y). i'!lo citrat.CS blood .. ooJit.rilu.pd 

aDd thO plaiJII!l pipetW tato o cnaftUo. fte opUeal ••nc1t7 

w.u obtat.ne4 b7 ,....l!tn,n 1o a o.r. ~ ~~Ptotnphotoaetu 

(Unic•e, ~. Enclaal) at 8oS 1111• fte UII ..... DCo 

betVHD tl:e hlact on4 • .,Ql .. ..mtatana qe 

n the opt1aal 4amd.t7 4ao to l tnloqant,. Plln. 
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- 62 -

(W) 

J'• \Ide ••• ~. till •tw tnCII'ibet to- hotoa 

(1-)-. •nl. 

l'w ten (f), 1 . 0 a1 of bhsrbaut. t!Qlfu ( 

10e0) 8 14 l eO Ill Of O, OUI 41 IC)Ata J'»Ql puphato 

<.u.tNu) .. , • .sa~ u • t.n-toe. !be h.be .. 

an owal to n ta b a atu ._tls d ,.,.0 to'f' t!arH 

• 

15 -tat... • nacuoa ... ,~ 117 ellh. o.e Ill of 

o." ...... ~ eoluUo.za. 

fte eollUol (G) .. papaft4 b~ .txhc 1 . 0 Ill of tile 

n!letnt. aal 0 . 8 Ill of Oe5B ecw!tm ~ eolaUol 

tou...t _. 0 . 1 -.1 or =• , •• . 
!he ~ (8) .. pe ..... 1a a OIJ nato ftbe t1r 

.SzSII 1 . 1 a1 of 'Malfao rith l aO a1 of a plaoDOl 8tu4aN 

eol11Uoa Ceozat••••~~o~ 1 .. pbnol ill 100 Ill U.tSUot •tu) 

aa1 o.e a1 (d o.,. ....... lllr«& 1•14• eolatsoa. 

w. su!l of tile hot, MAUol .,.. ,, .. ,.,.. ~bUo• 

1 . 2 a1 ot o.,u eo4'• ld1 ,.,..._,, -.•••• oolatloa tono.oc 

'r 1.0 a1 of a.SaoanU.JOiiM eoJ.aUoa (olaloll oou-s.,. 

' .Oa ~ 1 t nanUJII'I"lM ta 1 Ube of u.uuH •tao) ... 
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-,, -
1.0 Ill ot ,. ..... f••laJa•U• eoldt.M (eoataia1J11 

•·oa of ...... 1_ fa»lQU14e lD 1 lltn., u.u.u.. 
•U.) SSJ'e ltdtl. 

!'be ~. oodi'Ol aD4 teet aolutt.au ••r• tm 
Wlz• lD l~ 8ePe 6oO lpectlo» toaater asatDDt I ~ank (I) 

U..UUect ntu, o.e a1 oro. ...,Sn ~ aoluUcn, 

1 . 2 171 of 0 . 5!1 eo4S- te aquou DOlDUoD u4 

1 . 0 Ill ot ''- JOh..S t~ aaluts.oa. 

!'be utbi\7 ot tho en*J 1 wu sxpuu& Sa Rtq. 

Aa tbvq uit. per 1 1000 Ill of MJ'\111• 

t-c 
AeUntJ- • a 100 (Jt.A. unit• per 1,000 Ill). 

I·B 

• 

Sa!Jl)lll of U'f'U (' • 'Mak) WN lh at Ia ko•aol4 

DeeS•' • nvJ• ,_ a ban aD! \beD Mbell'st ill ,....,rsa. 
~ ... uoa aus .. , 1r7 a .Sarot:u, ~ea., ... 

s1cl"ueope .tU• a1111 n•inef wUb •n ~ aDA ...sa. 
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luUw 1 UN • -snae ta a hen a ,..,., ateuaeiJII 

( .. , ... •·t lon 14at.W, lemtoa) ut ,..toa:a•r••• ulq 

.. , .. t 1f-J1,ate I aara trltll u Alfa tua ~ AU u ~ DD. 

(U) Snt&t !!lvc U• 

Lhu ~ .... •Qln lUI "'noed ~ PIIU, uto 
1 • n\'aa oa a plate ol -.a, •• u·aoil ia 1 per ou• eoU 

o Sa teboJd.U balfued uth ~ aoetaw •• pD 1. \ 

(hJe4o, 1952) trl\Ja o.~,. of~ pu al of •luU.oa 

..... (Ca•Utela, 19S?) anoua4 to ts.a tv Go·90 atn'-8 

at ftfloipn\ol' tc:oenture of \
0
0. fte ••••• •• "" 

t.•otaaW b a CPIS.CIH 

eVWJ Ma .s..a\eA f'blut the ts..n.. ............... ia U 

qct'l ftat• (UGI W) .. oo1'4111c to~ MtW of kft 

(lf61) u4 i.DnbaW b tlla'IO BOtllaift toiq;aatuu, ),.0 

(oteu•pt), ,,.0 u• "r+w a) a.a4 ~00 (oftu1c">. 

~ with a ,,..,1111 nuo. Coabut _. .. vnoet ~ 

t.lllo etetatq wUb t~~QJl ........ follewtl- lnt dtnte 

(8Qa01U, 196'>· 
.,..s.• usa .watnt ta a fttUJIO • 100 ateetroa 

et .. uiOpe ... JhteCftpbOil ... LllOA 111 URI a (~ tt 

Wta a lla, letalaw. ou-.r>. nt• lnor'tlr .!Uas HJo tJ.1a 

l!rn -""'· 
AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN



---
1 .. \iiP 4. • 111e • s n1t Ia s Fat s "1M sta ltii:JII 

(lahls ... lnw uaw, tetlos) u1 ,..topaJ)I1I .,., .. 

...... hlt-tJste II liS wUJl aa ASh tu. ~AlA OJ' 15 DII. 

(U) Rtttroa Hi• PZ• : .. .... .. .. •.• 

LtnJ> tt•ae rapln woe ntuat "17 paU, la\o 

1 • nb11 oa a plate ot .u, ~ is 1 puo cat oe1• 
ou In "'""rite lldfai'M with ftJ'OM1 uetat. at pD 1_. 

(P.hla, 1952) with O~Sa ot .acJOaa pao u ot •1ut1oa 

alhl (C..Ul.U, 195?) eDt •1JoM te fix to:~ 6o :90 odMtee 

a\ N~to.- tea;aNtaft ot ,•a. !M tlaaiSU,.... 

.. li!IAaaW t.a a pa4et •"'ml eal• an«trac witll u.toae, 

IIWJ MJi ~c. !'bua1 tbe ts..nu .... ea1:1d4at la u 

•»D•I Nab (DOll 81.2) u.o~ to \be •tbM ot Left 

(1961) ua bn!aW s.a thtaa eosmw tnsuatuu, ,,.a 
(otwwt&M), ,,.a <a llo~aa) ... ~00 <••a"'cJit). 

N• ISitiClSS Wft ftt ea a Pcl:nw-llD arr.;2 odaato I 

aqdppM wt.n a dt••ol lmSfa. Coabaat _. nl-aoal b.7 

... bJa at••w1•a wttb ~ saatat. lo''•••• ~ ls·• «ltrat. 

(SI)AOlllt 1"')• 
• 11tnu• •=• .. w1-.1 ta a Nu,. Ill 200 al.HUoa I 

MIIISIOJI ... »brt.pQ"al ...... LllOA Ill 12•1 a (Ill It 

Ldb a"· 1JwU,lar, Clei .,,, wt.tb ~ IU.wa fU.a ftlll 
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·•· 
(W.) 

(a) 

.nan ll et Ut'P .. ..spe& aad nt Sate pleaaa 

tbel7 wUJl ••hmwm u4 bor IJU'=II 1a o.a!JH a:uroee tw 

210 ._..., bept .. tba h7•opnhap w .. nfet 117 a abet 

lM • fte ftzd ooaaaU.Uon ot !Jcnp~~ate .. a 1110 

• rpaMtoa Ia loa aolel o.eH ncroee <~ •• .. iellt of 

U9W to 9o0 -.1 ef AflON eollaU.os). fte eapud011 .. 

apt., o0o. 
a. ~rarpmte .. tn.etinlt .. cte ••nr aooOI"'i• 

to tba •thod of Go!saeUu (1.,). 2111-.,. t.-.. pn 

ta a ... trifqe hM kept at o0o, •al t~ wttla u 

•c ,, wlnn of ~Jilol'io Mid eoeld to 0°0 ul loft 

to~ teA .S•\M at 0°0. fte .s.n ..... ep • tor ftw .S•\M 

at ,,000 ••P•• • ill aa aQile U ntnceRW ... tnhp. 

fte e&JIS'Iatmn 1IIU ft~Hteto n. PllidU WU ...... pesdat 

la' -.1 o.,..,....non.o aolf, .... -~ •• ,,000 ~ ••••• 
a. espeJW&tad w!du ooat-tz11 and •lablA aol .. tl••• u1 

nan· pMQb&We .. n3HUt· 

fte n.u. ill the tl!M _. tba _.._. wUb ' -.J. of 

u14 ... ,., .... tte • .,.. ntad _. n3enet• ftll PHi ... 

.. ..vaeW ta.ao th•• wUla' -.J. eUeanl otba ('11, 9/9) 

•• f!J"c s.a • .... .__.. a. •asU • .. ues .......w ..s .. 
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-" -
ft"J Ill ritlre ft~M\tq tile J Jll 'tn\ llld IIMJ'•1U. 

•••il111 "- .,,..., ... , eo.t•t••• ,,,,,..,stt••• 
fte ••• us.., I'IJlbe wu ~ ta ' ~ of o.,._ 

Ill•"' on• add, ....._. oat~ to "*''• en•• etba' 

uA MaW at 10°C tor 30 ldl:wtee, ~ ~ b.be wUb 

O,~OJ'SAt &d4 aa vsq4 to •uUJI tb ft.m) IIJ1etneo 

(It) • 

81~clde uid J.nel .. •neuwd gs;;UIII tba 

0Nb01-faoric eb1M'tU .. ,bo4 of Cln~cu. ant'! Gata> 

(1951)· 

1 . 0 ~ aJ.iqwlt .. ., ... wiU .!oO a1 tia\111 .. 

•tu• , .o ~ ot o. lJC la'J'I.o eblona in l:ri4NOblut• ut• 
u.s o.J 111 ol ~ enhd la et.•M1.. t!!ll Jd.lrtu. wu 

0 ._ht s.a a •tc '-th at 100 o trw 50 wtm~t... It ... 

eooW u4 thl opu.-1 u1t7 at 6?0-. Vld.eu 

a,p
0 

@ 1~\Gn~, qs1n8 a l eO a1 of UJ\&U .. 

wt.D a-W .~ to •' i.Utr tilt to ..... 
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-"-
• 2. -··· rl.-, ...... .___._, .-. --- _ _, ftl~Ut ... Nt. Uta ;t.. 

sere • 1
• •• to oc th owrr• Jn &lltionr'aat ,..;£Ftlee 

wU!l t1tr:e1 '""'t\!W b7 .\-JI;rUoqeo-n& la 'f'i" of U. 

.Se''er1t1• 1a ,._ otruohno of the ill•t.,.Uo --.n... 

•nt the allatcndna (Mo A1 o 1t 111 196)). ..Ul ,.,_ 

IOUI aJIII •taU -.l.o ant le WIN cow;sn4. Deta11e of 

, .. boC7 ..s,hb of the nt ,, uee, tho u .. lenl of 

ua..tMUo ut tbe ..... of .._ ~\IQ'hN ua ,., 

1111t Sa tbia ox;a..t.Jtt an ebou la !a~lt '• 

tt.. Mpuah II"'tl .. Of lis, e1•Uu enh le f.a 

_.ll e;aet. .. <••••Jt tu •llbf• et.n teo •a le "" 

nat) wn i.DJtoW iataperi\cann7 wUb (a) &tlatoxb ~ 

c,a.o •• ,_ q W7 .. laht), h> '- c~.o 

., pao q Mtl ftia!r')o !'ben nMkll ... WWH c1teeolftt 

la dt.atUlocl wtn1 ut acbdntet;U"M Sa ftl• 11 ot .. , 

.,,.. tbaa leO 81 •eb. AllotU. II"'QJ ot 8111 nt le of 

... ~a .,..,._ Cnaept .. -.7) ..... a" u oonrol ut 

~Mtot wrttllloO 81 of ;at u.tUht ...... 

... , 81 ot blood ... olJte•••t l»w ••Ia eat 1 tato 

• •l••tle ~ ....... ,,, o., 81 ...... elt~•· ....... 

eobU .. (,.,., •I•> lu eqoriMat. t'bo e1ott1q ttqe 

ot tbeee te11t .. _, .. ot blull u11 tileS. .. ,,,..,. "" 

~ Uial Ull UJoaMteet I ll,.d U 4Mai~ U 
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• 710 · 

Ia .,._ \o ten wlatt._. .,. aot t)le Wlenaoe 

............. .-pl&Uo• tiM·~ ... enUo1 antp1e 

diS tba\ ol .. b of, .. poqe of ~Qal .. tsrJe 

u ldpttlunt, tbiJ ehrlat'• t-tsl\ llu , ... •ud. 

P I hse Aft ll9ae U Una la ~bl .. ' ... ' lo. tM 

oeepai'Seu of ... b ••J l»hsatal poap ritb tbeU 

•atJOJ.I &Jill ue ...,.., • ., ... .tats.u-n,. apttt• at 

u • < o.~. •!ad• • ) o.~ . tt. ftl ... are 

•••'• ... u 1.1. Caot •tcattieaat). 

allatold.a • botb IW 1 aZI4 alvlt aid r Je are obowa &a 

•~ .. ' ... '· lith alla\od.a t ... btat tl:lere u a 

eJith' 1o.,. ... , •• of \!1st alottiaa tt11 ia t-. JORDe 

.......... ,, > o.l). I'M •""' of .....,....,oo-na 

u e11 ••• aa'n to allatodll. Ia dlllt uu u11 top, 

•'"• ~ tHJI' .. la elotUq U• •u to &tlatozb 

v.atead u •• etatteu.u,. dpifluat. fte »r tu 
obtdU. Is I .... eO\t I Mil' are MIIW!Iat eS•UIJ! to 
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- ?J -

as usn 
i ( 1 ) I (8) - t ~ .. • {C) I ... '\U} . ' ' 

r-. l 23.5:5. 9 · " · '*5· 9 i 1.1 ! ·c.s;. ~. a .015. 9 1 "·~·' ' 1.1 I Rd. 

I • o I • ea- )Q.St?.l 1 " •5!7.1 2.11 ~.o . " 32·0!7-'l l u . ,!?. l : 1., 1 ... -. 

az u 1 u .s.:o., · "·=o·' tt.~ ~ <.o.ocn ~ 15.8:o., l » .uo., l 60. , ko.ocn -
• ' 19.,to.1 ' 52.uo.1 29ft·' , ( 0 .001 1 19.,to. l I '?.zu>. l ~ '!10.2 1 < o.ocn 
au \ )Z.=o.a 69.,!0.2 187. , ~ (o.OCD. ~ )Z.cso.a ! " ·S!O.Z ~ '1·' l<o.ool 
n wt I 26 •• • , ' ?G.z:o., 153-'' · <o.ocn i zz.a:o., l " ·• ·' j 87..z l<o.001 
ac.t 27.5:0.2 61t .no.z i~., <o.ocn •, zs.a.o.z • " ·=..z }lo?.? l<o.ao1 -
H 7 ft& i 29· '!0.1 81.un.:1 ["'·' <o.ocn . 29.~.1 ! ?O.&o.1 fm .a l<o.OOl -
o.t .. - \ 5l.?J:0.2 7Z..\to.2 tw .e l<o.ocn l 51.7U).2 i ?O.zt:o..z 1 92·7 (<o.ocn 

l'!lou,. 'ltD..SU..\ 1179•'*,-' I 51.9 l<o.cm 101.'11-' i l"·'U-' 1 w.o "<o.aOOl. 
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_,._ 

Z1...s;!3. 8 I 
' 

1 . 9 1 a.s. 
. 

0!.2 ~ 126.5!5.0 : Ca~ I 2!.0!5.!5 ~-~·' a.s. zs.~.o ' u . o u • • • 

ftc I t J.D-2!0.2 " ·'!0.2 . ~.o '<o.ocn l ll.z..~.z I U .5!;0. 2 ~ U6.5 ( 0 .001 ... . 19. l!O.Z " · 2!1'.2 ~.a '<o.OOl 119. 3:0-2 1 7fie8!oe2 ~ z.68e1 II< 0 . 001 

uat ' 28-s!O. ) ?9.6!0., ~-1 ;<o.OOl 1 28·~·' '?·~·' I ~.1 < 0 . 001 

n *' zg.!S!Q.z eo.&!o.z ~-~ ( o.oo:J j ze.uo.z ''·5!0..2 j 156.J j <. ~o.001 

Goat ~..!1!1).) A.5!Q.) 112.6 I ( 0 . 001 I Z9.oto. ) i .52.5!0. ) I ""' ; < 0·001i 
"'dsu ~ : 'J"-~.2 51.~.2 $2.0 <.o.ocn I ,.s:o.z 51.5::1.2 · J.2S. ) I < o.ocn : 

~-· . 
Den• 

DN• ' ' 

. "-~.1. " · '!2.1 1.1 u... I "·~·1 1 '9·SU~1 I z., ' •.•. : 
62--Q!O.l 88. 0!0.1 a.o <o.OCI1 ' f n oS!oel 

1 
12.9i:Q.1 i !M. 9 < Oe001 l 

112#1.1 Z?G.~.1 m .o <o.gcn rua.su.1 1 a9.511..1 r, 109.o <o.OOl. 

""'rz ue n• 1&. !ht .,~ ~ .... IIQI4 I )CO ria .. 50 '~ 'U~ '&I 'IM'• 
·~utal iatrquUo?l 117 Ia 1.0 111. a.tao. Bh7' -. .u.ota4 at 0 hr: 1 
..san.. .a b • pe&"l,M. ~ .,31 d •n•tl"• 11.1-. 58.o Nlka . ._.., 
a '&' t • ~ 1•tzos•Un 1 U7 1A 1 . 0 81 . .. ._. m sa II ..u..cted .~ 
0 b ... ' hw pai.sd. ~ htu•• u- of .. , PII c) Utaa H • 
Ulic' blrta I 1 t;;ezt _. u a&. =• tlt:a aN tap • sl - z zn 1 Jr 1 
~ala eatz 1 •, • .., ~ ....... .,. t4wru two ewl Jn z•• , tal. 
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., . 

,....._'''at. ruaw wtn Atlahd• !J.• 

thu •w• lftlO'III• etpSft•ntl.J ~ allatosS• .............. 

ti.DA. la tbia r11p11t 0•17 OM "PI'IIIIItaUft t•hzl la IIlJa 

tltlt _. •"'".,• ltJ' tbS• llltbo4, u llu lluu Jlltitalt to 

tttltt thu U'ftJ' hwUOD of \bett ant h at t~at t1rz au 

a eabln•l a;ee of anetmn ~ JI'01cmp \lue elott'•l 

ttne n,. • 
... of mr, -.11 atult anS•lt of tile 1721 tbda 

ncill uue uP' at ,.,Oo 11°c. 

&abaJUitozun, with (a) sa.o Ill atlttod• 'J. .. q hl:f 

•11"· <•> ,.o a1 ..noa tetnobl.ort41 pel' q , • ., .. ,.,.., 

1M ?'I ,., .. tblu nts 1.o of eaoll apelizu "" bpt u 

~. b allatosia _. lhzo\ftt ill u.tWM •to 

u1 eMI'JaMrtl ia Wl?FFE tl DOt IIOJ'U t"'• l eO Ill IUiilo 

,...1 u. 81tbD4 lnutW •• JF.,. 59, ,.lentrzUoa 

et Ull .... at W'dCJ!. tz't«P!dM ptlt .. I'IUUI ill the 

aflat dp ....... eeS 1e tozJr ~UI tlllll b Ul afta> \bt 

ntzt'd•batt .. of .natszt• ~ nun ia •'d 11 Pitt ••• 
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.. an.1ol t =·· 
1M lEI EO l ft\e U t IEBUtt Utile J•ttllhJP of 

., , .... IIZ:fll ,_ ~dade ... ealnlaW utili tile 

ll7ltW ef ""hilt ltU•!!ft &DIS Doff I (19fi()). fte 

••atntsoa ot htMJ•at• peu ta .. ll t .Ajs .. Qlltdl .. 

.. le\uldal4 .......... la .. ,." 100 Ill,,, • !'bell 

Utfeloeat wlU.. IUt plotted aptm\ tt 3 (la lthntea) Oil 

-.h lf&IIJa, 

100 (loa I -lot.•> 
'p P "ll ate fct .,. II J t • 

wt tl'e 1 • .,. ooNUba'1M at t1 "04 
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1 • .,. ao~oeDbatS.Oo at tSal "14 

Ia ...... to tu' ne\bu ..... tl» •uten •• 

1 •- t ,....._ -~• antmla ..... .._ .. liletltta msz• .,.,,. .,._ 0 ·- _..,... ---··- ... .. 

d IIlia ef Uit p:eii.JI el eQUilltDtal •"' F1 t U etpUitrd, 
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IIOIIJ etU. t!wU eoabolar t~ ... n.u..uunr 

eiptft.un u • < o.Q5a 111wu P > o."' ''- ftl ... 

an teeta tM u 1 . 0. haot .Sptfl.out) • 

• 

a. ~• "'U an n •riul la l!a\le? ut lbi protthe 

O&a M llleD Sa ft&Ailll 9, 10 uA U. VitJl a M ..... ot O., .. 
fU' q WI 1 Spt, tM ~..,....of Sn'~.,.,M par• bu 

..... ..._. to lie aa uounte nfltoUoa of tM 11\&te ot tbi 

Uftl' (SO.N, hJpQa ad I.ettl• 196,). t'bt nnap 

.,.. ••••al n\N of tbi ..,. la .. ,, nt an' wk an 

<'•' t o. z) »R oezst JIU' rd•te, (2.1 ! o.l) ,_ out ,... 

rd•te aa1 <6.? ~ o.z> ,.,. •n JU et '-• ... , .. u~. 

fu ... , tbll Sai\S•l eaJIMIIU&l puoloC _.at llad 

u td•tu wM'•t fu nt ul the fUll tbll "•nnn"•• 
nU. uu• ••: •••"'ial wr ,. 10 ...... la nels ... . 

ftlll II nltAJ Aftt ' Cha t reJI:I.U~ to ..Stlala' .... na\ 

ftriatiOD l.a all Ula uperiualee 
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npodsldlllo M wttbl.a ' pu eeat 'tViat.ba. 

7Z 11oaN aftelr the Sa,fooUoa ef eu'-oa tetnebloftAt, 

w!lu tbe liftl' ol .. ~ ant P1 a1:1n1• llaw ..... tiaUo1~ 

....... (8ouril't ul "-I OUPt 196') t tile J]en ftiiDftl Jatea 

of jploeJ•AiM pen nn eo•U sn\17 1oni'M ill all tU 

•wl sl•· De ftlaN o~rtet-11 ...,., \111 .. eolllltleu uvo 

(1. 0 * o.~> ,u oat ,.. zd•te, <o., 1 o.~) In' •••• ,.,. 

aa'~ ue ca.o 1 o.1> ,... .. at ,.,. •·te ~~ ,.., , ... , ... 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN



- ID · 

.... OJ 

§] Ol 
6 
_, 

e ArlADN ., 
C)P. 0 CIA- ICI-...c:HlOIIO( 

~ 'il 00~ .... 
Q8 001 

U1 ... .. 001 

... 001 

'.' ... 
: .. , .. , 

" Jl 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN



.... 

01 

o• 

001 

I 

•• 

·--6 AriAIOIUj It 

0 u.aliO'< II .. ~ 

-·~------r-·----~.------~------~ 0 I ID " 10 

fiHE (lllautu) 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN



H It Dill 

.., 

.. 
• 

.... 

""T 
JC 

{l,tS\AICilN It 

0 C""IIC)< It 1~ 

fllll (alaut .. ) 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN



• 

-b -

nvba \!»put 4tnh ...-...1 woRI1'a (kae1•, 1~1 

lleeMltw, Oultoa u4 f opa, 1-1 Dnbti 1 u4 ••••• 19651 

bcu- &1111 r•naw, 1969) !law npon.t Ultutat ,.,...lowl 

eba•a•• 1Ddooe4 Ia •• 1 •Jd te 411Z'1Dc allatm• ,..,,.a1.1, 

u u u. a1a .t tbi.e UJIU"'aen w law tltSpto tbe 

biatolog of U. U'fV c.U. or U.. Uffonnt •"' 1 qeoiu 

4\ll'iac tile ~ w'beJI a aU.Ua1 •••• of alla'-1• llJ. 
JII'Ol.Oap t.MU \Jut eloUllll ,,_., ia \he aUF$\ to tett.M 

the .. ,.nS of utteoapl•nt UUoa or tbia Uqo 

Acbllt ~~ pata, ftta ... ftoktt , u t.eeoriW Sa 

r.W.e ~ 111'1 an4o Pft01' \o cJ!aSoSe\ft\t.oa of tile tJq \!le)' 

lid fue ••••• to a twl•Me4 U.t C•eeSr, lt'o\) ... ewe 

alM pwa \af •kr If !!'1'D• After tlltll"t \be nt 2 l e 

wut pna •tao alGDeo A11 atdl '• eue teoapUa\M tbne 

lwwa attn aa uua,.nto-.11 ~eetS.Oil of ,a.o N at1ato1t1a 

~ Jld' q bC4 a 'IM• fte tozSn .. t•uolYM 1a U.tUJed 

....... ~ ill 't'Ol!! II Of Mt NN tbu 1e0 111 ... h. 

W eai 111 IIIJ'I ia,1..ut Utb l eO 111 Of ,aae U.\UlM 
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For biatolog, a ~-of lhu (5 • tMok) h• 

liloth OOilti'Gl ClDd treated nim1o ftft fh1., chided, nt, 

ohSnecJ aD4 n:nniDad uiq tbe Dlthoc1 d .. artbet f.a P'IU 6) 

aD4 64. 

!be HClUODCe of ll.btoloa:;ic•' eban(;a f.a Un.r 4uJoi.a8 

allatoda n.., oarel=pnonte lzo bon nU ~DW 

<r:e.t.ne aJ:4 lopn, 1968). ~ coi\Ol'al ueblteonn of ov 

eoauol :U.YV oeUe (~o 1.2, a, It, o) ..., eaoeaU.allJ 

etwtJor to \bat 4Hoftbe4 b7 otbor WOl'bn ('-44, Gbelkr'P• 

Doole)' aDCt lt.Mtl:la, 1968) • l'o44 d el (1968) lllan obowD 

tbDt tbe 1 h c:rou ADS lliuoaaopio obulpo f.a a.n.atoucooie 

ill tbt nt an b'omrudats.oo, hittao 

ltl t ftllill"iDoDtol llnr ~U• deoc:rtbo4 ia \hl.a 

t!Molet DO oiplliaut abnon-UU .. 1a l'- a•eo of tho 

-coltl "" ..... Dlltbn tiQ.t u... u;r lftdi!IM of fibroela 

ot tbt oentnl ..U (fipn lJa), Aloo, attel' tbe thne-bour 

,.rSocS of aott.oa of allatos:la '\ (tho period whiob ._. beta 

eon to be ~ to prolooe bloaA oloUtq ttz1 a !dz UJ • 

... "" u4 l)apb', 1969) then wan ao Mll•lu chaqu 
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m p!!'\AlatU1!f nlf£. 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN



Dfrl \De 

-88-

,Uo eal! of nt ai'f SS.o q dlatozla Bj, 

"' 1sr1 bob eltM. !'llt mflll'l •'m as 
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(flo II Uae •> • T are wa 

I 11\i 1 I thu .. Ill ... IUQ 

.... ,....... "a a. • ., an•tn'• J•trnh• 

a. .. , a. a eo .. laMato1'7 •u ' utrteJa a.a 11ua 

Fill ••••• fo• tn:ld\7 el'ltl• <••u "al\Ja O.p •S-.\t.a 

_,._. 1 ' -.,.., a.n., 1-). Ia tid• ua •' ucun 

••z ••h••te tM Nt ... bela •nl ill tile •fnftv te 

ua Jeu ..U.... ~o• \be uUu•p1•a\ uUU et atlaMzS•. 

Ped ... •btu•• (1959) e'Heta1t ....UU.. tv tile 

4 atMeb ef \lad e1.etttn1 ran.. 117 the llYU ut 

taM•s.uea of the .,aU.aw et tbeee tenon 117 ' <......u­
-rJ,IIn Jl) '-~....U llu al• tl11a IIIERib&W­

GIIIDe M"JJ zr ... lftQ <1966). It i.e) 121 ''-' tiN rol 

a 11ne ltlnl .Wts•• tla• 117 oa a ••U. riU. Yibata I tor 

be q 11 1•• Ia U. s r~..U.. of P•'lilre01a la tbe Uftl' 

('Itt u1 .....,., 1-'1 "'" Ui1 IIUa, 1~1 Clwt•lu 1 a ... 

CtuJe', 19'8) • 
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.. 1&#111 •t tlda ..,.,. .... \o Eke a IIEJIFS~e 

•• bel \M etteau el atlatmta ~ u1 ~ • 

"- !• JUa &~•at••'- of proUarus. ~ nt u .... 1111••· 
... b ~lltal .. , 7 l ... ..,.. llll!rt .. ,., ., 

QJI'o+
1 hl7 ~ Wla"o fte ,....un tor tbl 'I yj\n 

.,1411Mia .. a aJ ta'.a\17 wodU1M ton ot tbe .. ,._. ot PM1 

.,.. •Mnoa (19!59) uA 4eNI'lbH oa 1 11 51 • '-•• nt 

fteri'f'M aa iJIUaP"itoaut UJ•Uoa of oUw ,a.o N 

allatniA ~ bot7 Wich' OJI' ~ .. , • ..,.....,_,~ 

'' b .. l&flt. !be dnp Uft ..m.4 ja tJ..UUM •ter u4 

-fatntetued la ftle 51 of DOt liOn tlaa 1o0 Ill e&Obo C.ZLtrol 

aid la WElle UJ..ted dtll 1.0 Ill of JUIO u.ullM •tu• 

t'wlw 1-1 quuuu .. of u.._ 1111 ... ,..,. (a) allat6zSn.. 

brzaW ftU, (b) '- u.w ,. .. u4 (a) Mllbol 

fth ..... ilanMW 1111411' tba COa4i\t•M foiiUliNt OA .... 53 

.... , ...... ~1M JII'Otw.hia. 

row J!otlu after atart of iAOtlhaUcaa, 1.0 lllt.e111tU 

eolutloa of wt.••e1n r1 <o.a .. IIU' Ill) .. .UI4 to ... b of 

81JS h a} z tUI 'l aeJre boa the aftatozh baaW ut 

'-IIO'ti'OJ ,__AI~-traaW ~· After tbe d4Utall of 
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0 200. 0 
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?S.o uo.o - -

' 52.0 aa.o 1)9.0 u.o 1.1 

' - - a.o .. - 9ol 

• - ~.o -

fable I a '""' ol alla!"'• II}, ea tM !lnlia.S. el 

B!5bcs!t"• bt D\ l&!!E •Hm, 
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11utt.e •"'"'•• (B' 'a, 1 uUae• ...s laJ.tte.,, 1968) 

• , .. el..e\U• I'll etloM wldola oaao d\b tbt ue e1 

'"" to•ut ,_ 1o4 tea tho l'lllllpUS.Oa o:f a pebb nUQ 

wblta. ute aa a eoq aU.U.ft hldblw of , 1 u. twaua. 

fte eftct.-1 , n ot thla proteh .. ;se,.o\lla •"'• lin U 

._ •••M17 t.ea np'leul ~ HfiA (Pietela ,..,..,, tq Vltn1n 

1 A&l..,••na> ill ode an to eoaru.. 1\ .s.u ,. ..... ,.,.. •• 

IJ•U.ft a.nmta of Pl'll oaa be Menzad ~au .. of a poa;h 

o1 eleUS• tSH .,. tne\ .,u t.UutloA. 

I'M_. of tM ..uau.oa of tttte hldldtu> u • ..... or 

ti.I~U .. Mh••• ntend• I UhF"' or .,UUI u4 

U'fll f• lit Ia aUwttd laMra\uJ &andt.UoM U u1n 

ute\lhbtl (It 'er, Yaa Au 1tltl' Uil z.o.uc-, 190). 

u u tbe aia ot ns. oapa•n•' to n ecws nUft 

~ .,..,, .. dtb eletUIII'-'- oa ..,. a of n\e tuaw 

'ft.\\ ana\oSt• ~· ' · \iiJOX:J• 1rt.a Uil laftoa -.~ 

I' I IJUUt'llJe wlU a ft-. ta elut.eat. U. ldiat. MO!wD' 

et tM ae'lanr'•"' ••'•• ot anataxt• ~· 
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.... 1 'I1esul Uet (' 1 '•• 1-) 

\'ro :J'••• U. 1 &lf'Fiat, nw, •=• ., .. Pfta tap •ter 
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~ iati*JII1trJ7117 U tou.e..t 

(a) "·' N of a ue aftatozt• ~~ (b) 2.0 .. of •=• 
&ftatJ+1• ~· Co) u.o .. of ' ..., .. ...,II 7 I'Saf (tl) loO Ill or 
~ tebaablO.U.. lbe •• tetss tulw ae. .. ,. ••• u 

.. -.~a. ftMr anatoaS.a ua •-~·-..sa •••• •• n 129M 

Ia u.u11ed •ter ud •dwtnSe ..... ia 9Dl 11 of .. , ..,.. t•• 
1.0 Ill •• a~~. 

A"-' a ,...s.4 of thi'M lk>ue, tdlea allatod• .., 

JII'DlePSII he aA rl 1aloe4 el.oltlJII tt·r I d 1J7, .S.. et tbe 

•'- tu• iHO (a) &Ill tlaupUa._. ...S •• ph r • 1110 

Jlllll (&Datal• ~- h wld.1ot ... , • ., .. da .... ot 

, .. , ••• 5710 lrt'hl efta' .a ......... tileS• ,J• • ..-ohll 

Callataa'• pJ.ftl ), ftlt ple 1 • ot aiJr ata ,..,. peep <•> ura 

aln JUld (an•t.nt• Jl• ' ) aftef • ,.n.t ., t!Wu t ••• 

4 un u. etJur a. ,.._ fue •• ana •••• alia lrtJJet after 

... ...._._ ••• • Jllld (allate=te ph ). fbr .. b , ............. «1-

· ... a-., .... ll;l.,. •••• .-~na..uu ... "'- a.a a**" Co> nn 1»'& ....... el ..... j ,_ -
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laUe ...... ,. .. ,. aethUJ .. .....,.. 117 tile Mtllo4 

•t lre\lewtt ... ~a~ (1"'). cu.te .. , ••lea~tU• tftlle• 

letN PI atU'IitJ .. ~t&l•tna• &HOrtlftl to tilt pJ'Oe .. UH of 

JUl'Mtinl.J• file ftJ~U &N cf.ftD ia o u. • ru-
.,.. ciftllt .. f.D ·Uttt ta\11 fol' ·t:=::mieoa of 

.. tb upte••tal .EI'l:u:J wlt!a tar trola aDd an 

u P < o.~. .,_,.. 
J>) 0 •05, u. ftlua ue ••rlp1U. u ·•· Ceot .scntti.czat). 

1a a11, tbl r• un • espt.n .. t WtutDO .. f.D tbt 

Mti'riUH dt!:ia tM lbllt•bov ,.not of &eU.oa tf 

• 
anatmt• ~ • 
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I,..UU aa ullu ba" llua ShnUtlet &a tu .t;to:~ 

te eonelate lt.rt...U 'loloat•' uUoa d atlatoda Dt llitb 

olrapn ·h'vul lD tte rat 

~ aiJatn.,. JOt.eont~ ("dlu, 1_..., JaU•, 1"'' 
!aU d e! , 19At lft11tfe U4 lltgtznD, 19611 It i'\uM U.S 

b'luUast. tbe .,,... of atlatcld• BJ, oa u•rnee nab u 

.... pleele nU .. ha &a tM n.t U'IV .. na aftu a 

..Uotld tu• of allatosia 'J. Jaa JZ"'l...,t \loe1 elott!Jia. 

Wu ns. JiCil'"''' IIN'Jih01olice' obn&M of ll'IV oeua llaft 

h• o11unel 117 eluuea lllauoon. 1M ooatut of Ia 

u. u.- ~~aa ...... ,s.w t.a ....., to • ·~· to , .. ,sr, 
.., ... 11 .u-t• 1 obu,. whtoh e11ht ooav S.. tbl 

vh_,• •• "'t.nl• (C:U.tre2'1 uA Yue , 1'Ua) llitb •htnh 

.. , of~ aiOI'O C 1 IJlA uA potela QA,Miie U. neootateclo 

1a a11 tbe ~llte, a4~\ gpto l latu ra\a, w~ 

a;pretrS tolJ J001 uob, ntJO u.nt. ~'riel' to .. ,nhtNUoa of 

~ ..,.., \1111'1 nne fit- tbo -*t l 1•Mtt Ue' &Ill IUO 
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• 110 . 

(a) 
• .. •. I • 

•t .... ut:LeMil.&l' - ,.,.. .. -., ' oans. fte 1 sleu Sa tbe DOJ , 

... -'ld1n Ia anasnaea to tlat 1.a tbl ..,.n..a'-1 .. s 11, 

... \Ilia bo a.w l .. aUeal sbwtu 11 u tb.,ss ... oriblt tu 

a Ml t ann .. 1..- ~ ~ nt &M Pone• (196,>. a. 

111 nlJas U.US.lNtH la t.bl .,-top"• 1 ""esu.aU•ll.r tbs 

n u Uoa1 fsto:t.W b,r ra ... n (19S') u& 1ru1 aat 

~ (196'>· Ia • luh"la aa thn 7J1;J at~Ms ptU:r ot 

tM un --... 1M.,...,. erle)l• '• ..unl• a)lleU'7It 

u •••-~ atuu ot data • •• u Mhllll atto.MIItria 

,...,.. •n• eal,r a fw ....._.. !be altsobollllria f.a tbe 

'-' ~.,... 1'0" ..... wtU attcbtl,r lase at.ri.llwb.Un 

U. llltoeJictad,rSa ia tbe Mil 1 11~ .. OSU IUS .. ,._ wf 1 with 

u wua , tau\,f ~ •tria ul a'" sl.Htroa Cnu ... ,. •. 
(\) 

uua •' anatad• 01 nsn as .. hunss 1a u ... ..._, 

ot tu ,.,. Ann ..u1 •nnal s1 ..u .. lUls pboeph,. 

II I alP ... pltDQhdtpUa, IIA as~ ta tlle RJIIM\a.d a 
~ t.- U. u.- II PIP•te ntft?to l'Mn ..... 

.Spttt.uat .Uf.,.. ... \etuea tlle DA •at.eat ot 11ft• .,., .... 
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h•• ta. ••n ...... u..t '"• u. ••abole c .. ~~au. u). 
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- ~ -

~hen ue tblee l'lleou 1d9' aa aUea;pt 11M '"a -~~~ 
'- ian•'•'- the a:;aolee t1UueMaa aaS the -.tw.a a of 

Ult4a. ~~t aftilll af •flatoxb. 

n.nu,. •nakztD s. oh'-nW ll;r h 1s, ~1¥ 

"'·· ., the .... tnfeat ll • f~ 
u ..U- aa1g 1 f11'•• !!M Adtooephnt utt'ft~ of a 

"elaDMC! as., •k~A .. iataatM wltla • toda •tft!.a of 

anatoxt• Jll'•••~ u tba z n •ldJ' 41at em b1eo4 elotu• -ton 
ot nU ( bal+P•S aDil Deae11't 1969) • Illdeet, tbe Jle&e11n ol 

1101a14 tOldn i.e .,.-ntt•11J' t Rr1cu hla tdlf ala 

JII&"'4uta• 

aeaa¥tr, asue &t1ataxb au pnlna lt.loot elotu,. &a 

tile ... , • tJaue la Dill .. IIPW .. 'IVSou ••• J QMtee, wi\h 

tif.t~~na\ ..uiUooel II Ute \Jld l'llet b t!IU aaUulphnt 

t allatodJi • ftle Pld '" tht• i1hUUCI?'ti011 la JEeJii"J • 

Ill _ tM 0, 11,.at1oD of latta (19()2, 1t6}) .... .-~751--
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• U5. 

t'lt a.s ... F ... ..,. '•• • 

ll diiU. I rs ESIN117 atl EDII 
-'51 

., 8113 

lfe tn liiEIE • 5 'tZII?I I • II_,~ tSIIFtlll 

•·•• I -• 11 11.1115 iahetet ~ U. h&fll I !:arill 
~ .. ... . , . . • 9ble 'te1 •• (er rttzre dteCPl••• ,. 

runal-., t1 '• el1 7 1e) r1ua·n .. etutobribJ'Dted.zoete 

lttnl 1lt' a tutn bw euta1a ztntna et tbe fwnpe 

atg, w!d.e~ iF JOi.MDOU to bon•• u4 ot!lu 

•air' qus .. , t•lw~'• aJa (Fupu a.DCt C&&>U, 1962>. 

• 1u UtUz Ol' DO ert4aace i.e anUabla ,. to tba 

• •eeptS.'bSlit7 of aJl to anat.on.., "" • tn 1Mtaacu of 

ll"tV •s.•u• lD li" • llan been OOJ'Nla .... llith Ult 

,,. .. tieD of hBa 1 llzttllolU1t1 aD4 plant IIFtui.slz ( .. l.au 

... Paft.zl't 1951f 1.\l•!!!lc, CblD, iut, N"t, Dl!t ,t,se t.D1 

Wt ..... , 1968). Dru, leUUft a.D4 Gtlllll't (lgs.r.) 11a4 Npo,rted 

that w• .. Mtllutft ctsaaa .. 1 .. 1o. "" ,_ .... ta U11d.ftD 

lD Je , t• wt1ne CCIW•d• hlft L U often 1rleb4JI 111 

"lniFb tu•• • htaN U'IIFti8atlOM will a!Mnl wt.ethzr 5I' DOt 

t~z u e tti'Eot 1'11eUo•blp Mt ... a tbe 1rle14noe ot 

?uneldofiiOI'e aflatodeode eD4 eat1enp1 oat aoU'IltJ zt 

allatodJte KsnUelcOI' te eouUare4 u e JIUftl7 •tnUo .. l 

.. ftetzMJ *I 'rUE ud _. ftrd ••szri'bM U & letldeaq 

••IIIII '1 fl l lte I (193l)o 
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I i ~ l f 1 . I I l ,- I ' ·~ ! l ' • • f & 
"' 1 1!. .( w , It" 
-~IS -e · , , r 

1 ,lj :! 'i :: ,~ , .. e-•• ~~.-. 
~ I ~ ~ ~ i ! t l f ~ t 
• ' ~ I S ! I ~ - f -

~·if: Iii~' ~~~~it;;~i 
.l . , rf~~~ ~~~ 

.-0=·5~~ a ! 1 .•• - .. 
~·~!:,l!t· f i a ' Jarrr 

io~!.!!'=:.o ;;-
,. ~-~~~~:-- ,l~f=1 . ,.- f 't: r 1 _ .:! 1!: .fll'.: ~ _ • "' _ .. 
' ~:1 iii: rig~ :!i 1 ·· i . f . &(5 1

1 If=- ·I . f'! f ~ ~ I o ~ - ,. ~ ~ ~ ~ r: r:- -·~"'a , ·a • ... , ;! &'tfd, i ; a- 11; 
rf fJ(t f _ ' · ~ ! 

• e 
• 
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•116-

A "'•& •uua t _, .. - a ad"-baa bte u. -.·ns 
el •111 liES h a ·~Lea u. 1\lea., allateyh ...... ,, ..... ~ r ct 

' allatn•• S.. ,..._~ Ue I ' ' ,.., .. •-- uz•tsr,.. • 1 

<-.u. ........ teLL) ·-
• - • - -· lt " ....... ,.,, ' t 

• et•h J ..... , "'" ·~ ( 1 -=• U a PIP tede tni.•Uft) 
JT Ill? Ja1eel ... _.6.4, tt 

~ ..........,. wUbnt «•mp to the lift!' .. u, 
allatosta -tllr\ ret '- ••••Jftttrn~ ueN .s.. u. 
I Nl&tsllt el s e&w1eJ- thsuae aa~, OM •'l•nt~, la the 

ftli.et et h •• nlfCI"tq. 

fte teett., of tl:e -'.t7 of h:tSeU~ tft'de 

U'hbSIII i.e S 31 U l' oufted t 

• 

••• u eata, .. ,., .Sn, nbbita, balatuw &M Nb M4::ui.M 

,,. .. , S:JlN1• '" .,. .... ,.,,. ann·~• tbu ab~eot. 

... etno tbl7 ha•• pura117 bt •• "~ u eo te 

JibeUUt .. lor lmliU• ). 1a -=• ••: al'illallte 

6NU'l ... la tld.e tlltd•, but. (4wct):a u4 eMcau) nl'l alq 

helud•• beean• of the UM)oiatt.on ot allatema.U rith 

J0111U7 ,.._. DtaiU.• of •PHi• 411ttenaue an of nlae 1a 

u. 1 reUottea of tbe .. l .. Un tosioiQ of a el:ea1ca1 nlleh,... 

... alN ia tbe ..,uUIJ"AUoa •f aJq COQGUd ..... iD t euda 

cctlet .. e (lllll•at 1 

WjlJh 17 (lf}l) ... ....at tllat tbe oo«gat1Uoa et tift 

·- __. .. ._,. of,_._ u c• '•· ...._ ......... -. 
~ lall••••• - -- -- --- - ... -
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•117 • 

........ Ill~ snit ••W us'• M fl&l91A h n 
ua•sau, • liEU nit& I faa rattra,.,.._ w • 'r altll, 

••• • •• 1., Ia be ........... , .... 

••1111, le&zra ul Raalta (J,"') ••••auat \lilat U. 

erUJ& ef frzriJ 11 51 Ia .. ft17 wUh U. 7 blUonJ 

*'- ef "- eat ) 1 AM t.a 1961, Qdra 1 18Jiihl tM\ 

.... h •• , ... - ........ fteiut Sa ,..,1 ........ . 
~IdA.._ ..... of alla\elda •••au "• 

Ja \'d• \'1 d•, the JU Ua O~ehd 0& \he IJ'Idtl 

wnaU•• er u. .. uua .. l•d MU.O• of allah..S7 u1 

''.-lltt .. l•r••••Jreu•aPla 1111 to flt bto a U.ta17 o"aldtl•Uoa 

.r \111 ••ll'~'•••• a;•elM, \batt., eual.un, 1 tftNe, 

....s.w..- ' ,. u.a a' 11 ,,., oloUha tts••, nan I.e \u 

,.1n 1 •to ue t•Un•• • tlile lledli'I'OI'M· n. ~ 
a , 0 u. 1nau\ elet\tll ttnza. fte rn 'te Ht&bM Ill• 

tM UUI771U wl~ &lla'z.Se ... ~ .... 

e1JI t II J?ll'all (111"111 'ul 6), OJ IIJ\ fu .... 

... ,.,. • 2s wMO Jnri Sa • 11 J?llbl.At •ur to the 

1 Uuae 'ad ..u.za .r a nat z 1•, al\tnc" thn ... 

1u1u 1 u .ut•••' a.tew7 ........ ' 1"• ....._ GSo 

... _.. atarta1 t 51 a ' oJzttt•a t• 1 (wtt• u. ••••Jttea 

., ?£ sa) It 1 ue eru•ut rnettea to, .. aat.lelAt"U. 
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·•· 
M • • ............_ aw eunet11 mt"r 

w. • 1t ... a., ........ u.t u.t 

b ta. 1721 ._. • Ida • 111 11A1b lilt• ldu• 

Ill •dn• (1,.) W ......W U.t till a.Uft.• '' tile Ia 1 

i8 t1111111t ia aet ,. •I• tltOI'\e 

..... M11 ral, a un ' 1 t ' u nr'zpe .... ,. u _. 

- ........ (h 1 •• 19&8>. 

1 1s1 u. ftlu••nat aau,.~ '"~ ,..,. u"" 
1 nuts ' ••" '- •••• hnl te M tile •U•,.. till 

.,IIVule uA 11110 a U•, a '-lui ele\\1'11 fuW u4 •'n 

a t ete•• c· D1•a, 19501 •z'11aaa ....... ,,-., 1"') • 
.... 

• ul• al l'l'lt••~'•Fl' (1969} ~ tllat '"'"••hi• uA 

- ta,tutet d~ ;at al1at zl• ~ Au tk F '•J'•nta wa 

I S1ltlt • Q11 UTE ,J,.FII• Wft.tnM U Jllllllhlla tHe 

t?ul• te 1a 11 v•• a wlettz' •••• •' afta'-U ~ teN~ta 

d ft ''"' tz•U•• PI• ii?lthd• u .. , b a.., .... , .. " Ql 

u zt ., ' h 111 lEI z Pia , n tM ta 1 ......_ dU. .ttn•• 

1 e. tal • 1117 111 ia tM ii•l'•d• et JJet•• iJia"' t211 

, .... I ... ' d I ... IF u ., ... ., 

eftzt ,, ... __. • • ............ '"".,.u .... ., 
......... lr •• u .. e11 nz. 1a tM• IFIE 1naa, lt u 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN



.... 
bu •"• 10) _.., .. ,. llaa ~tla allatoua u1 --~­
......s.a *natua ....... h .... ~,. tbu ••n, --u• 
hat al,etnal fl IE IUboa tttluhloi'Ua \aaataiDt, ft 11• 

"&' •J• ftl ... .,. Jft1Ml~ Nlattt te tbe tepee of 

n•···· I --·I ha. la u. ... ot \lit canoa tetft­

.noru. tr .. t-.nt, oa the otbu ,.DIS, the ... l&ltU, ~ 

Uw. wn1l )»." •"•14 a d~Uoa or pl•• oo'ltituaata 

'r t!la U'NI' ntbar tbae a);ence the pro Uoa of a..., 

Inn baW tbe Phll:aoe of tbSa hbibUOI' 1.o ,.u..:~ 

Wll\.t dt eo-n& Oqao 

1t u iMI'nn la t 4oaap ot &llatolllia ttva ,a.o 
q JW q bo«r w1&ht to ?oO PI' ka 11o4J Wichlt tbua liDO 

a o 11 hlo• ,.not of ut1oa (hi'U'I 17) • 

.... uaa et .S t.o••• tM profUe oMa1DI4 with the lu~U 

1111 te•hl be atdlU> to tlat ol aJ'boa ~bu!llori4e, 

•J• ia nt• tz t•na _. aur~ auo c ... !Ia~• 10). 

ftU .. .u .._... ua• •• u .... w , .. ~ ..._ u4u 

, 111 111uu••• of (a) J" •u periOd ot aottaa, aa4 (') 

&AIYIE PI U ana•*'• II 1 Jlo :0!211 till Uwu U \M A' ta 

_. aUS• Ciu'a'h• JIIIUII Ala) -.athata, u. 1ftia1 
••• - j£ ----
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•liS-

,., ..... u,,. .... ••. .., 
---· •• • ••• tM tnunu la u. M011 

., ...... r "••• -sn " _,..... ......... 

111 P?f ltPIItlast ef lJ ... f 5 1 Sl epe1f 

-- , ,, ... ,., ........ , • .al' , ..... , .... &alto tile 

hhe,.,, -Ne-. -su •• r u u tPt••••• n Jt 

a'zn,Udla <AnltJk, ....._, ••n aa4 '"• 1961). 

lite :•aftJe ''"h•l trlUa tM a.. dtu an. tbaa l!oua• 

ftt llOt •••• ""-" ho••· U eu, tbueto.n, ba aan::»d 

alletowt• ..... tnto'l\ after t f. et ~ ..,,, 

lt'lll) ef aJ1etozta, f.M IIIMatt Of eotio Of 

of u._ ean• pw. e oJae to tlle uttoa of 

Ill' ~ (1, .. , l slg .. Ajz II alliS IN!!zabu, lSlG&h 

toltaaatel, lt'l). lbe t I I tla\o effect~ J.etla1 •uu of 

~ • u. uw. ~ o•n s. "'et!cm d 1'01111: 

111111, '• •••• 1 .. ~,.. ft•)ooatloD of "'DID ae 

ia lM JSI \II ,., •• u. (O.U., 11)66). ID \Mo .t~. wUb 

U. 1 1 S of eOdad• Ulllt • alp ot Jatbctlopr ' 

eU1 taU e 111118 •u• -''1*"1• lllllU.oso (lgE,a) .._ •'• Own 

" - •• •• Ia I a. ol aOnt.osia .. '• .. J l»ips»tal ... 

.... - 1ar»&Jffte a h'dJI tin •• ~ .S.Ul sura I•· ... -- • 
•• • .,. ...... d• (fts- • 11 ... lJ) 
•• I . 

, .. , -.sot 

.. ,., ,.,.. AJ•. latl7 lnftl.tNt~ a~ '•lll.d ••• , 11, .... a 
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•1M. 

ta. elf ... d a 1!.121 I I I'PJ ; ,.,I MI., - IE ~ 
'• Hi 

... 'lzl1
•z111, '"') ... .._ •'•z••••· 

It .... , ... ,pDJ u. 
' la ·ar 1 u.,.. 1 a 1_, 1 

I Ue, U. Ft1!Pgp1 
., Jftt·s. oownnte _.. u 1 .. , • .._ 

tt'r»l·n•• ..u.a.. (bhh ... lhh"b, 

1"'' ltl' u1ta at,.,.,., "'0). l!wu an..~ 

.BJ.jl'i llat~Loa ef U aat.t IE , I 1zn 6o1c o1 •Cetuwt;
1 

• 

'"•tat1GB of t eFI~u II ~ 1aa •• 1 

tn 1ntraw. IIIII' .. tliuw o.q AJeloaatioe of rtbo• r ••• 

... ia u... oeztat 1111 nllut .tlNaibzlral 

tans•• b tM erfopl• '• Ntle1llu. OSab tbt 

.. -.....tun. 

...... ,sa aaa••• ••» .. u n t oouhd of Cwid. ana 

... , ... (1966) t.Mt _..,_. tdiOOipl•at• 

IIttS II e tutor. at tbt 110 d tbeil' df"t • jiet~llldltJI 

t1 I• Jt ~~ ttiiiiOJW, tat liEI'I•nt• 11 'Jood 

e!MtS•I tin .,_ allat_. •, UiAd.. ta• tbt IM•ttoa of 

,..nuaua 1 cAuU.OIIt _. t.Sep.·tezt et QJ altenu .. 1a ...... , .... 
Ia zn•tr ...... 51 '"'· time i.e •'Ql• ..u. ... 

Jlllf..UO. .... 
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~A 

(of latolhn 81 
,,t~rods 

.... 11. DNA) 

·119. • 

An.tosia '1 btfta.U wUtl DIA ..... 

eoD!1 UOU ia 1fhloll \be two I I J Fda 

an woapt :lllto ...u.• ,., tUn' 
(IJUD '' t\ 1 19C61 Clltfo ..... a .. : 
1"'' 1"7>· Alla\o•ta 't a.ubiu m 
,.~, tM hQW .... ,..1\le fo• 
~let IIIU .,., .. s. (Gellleb ,, ,. I 

1"'). 
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. "'. 
aJIIF f I -"18 •te)Jna U. 4&t11Uta et ... , .. , 2 'e, Ut 

Rte-U Ott'. n., ia \lie el.ottt .. et Mnl. 

Ia tlde tbnt•, ~nbJ Seal ..u. ... 11u bun lina 

.. tun bate • • aeUtloa lletun n\eat• t uA a&toxt• 

!Ida M+;etltioa .,_. 11oft hla clu to tbl nuo1•a11 of 

tlile allatozSn nbutue to tbe qtd•u l'tnlta. of nteal• I . 

1a n.. of USa, ldeeUo &.lid aSercaeopie tt•sq;a, u. 

..... o• odlJMt u rscue Z1 u ,...poaea m ,. uu.­
uzplaat utlea of ana~· 

cu atJAtod• ~ OC'IJI'-• witll n"d• x tu tM uu .. 

111te ., ,._ apoe....,, r c••> • 

(U) u a rrnl' of thU -.uuea, tbt lor•tJ.ea 

d ~ u aepJurl, '*' 
(til) tlda tetDtUoa 0 protbi •M• ~athelll renl\e 

ia tbe ,_.olo•tloa of taJOOd elettlal un. 
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-lll . 

AEk + 8 A£8 + ~ 

K = V 1tarnm K 

AE • Apoe"3:1me en l Ntl' ell 

S = 4 -k'jdf"OX'jCOumaf'n ~\oloxr" 

"W' P• 
atUoa of atlatom !& • utlnta•s. 1 utl1'1tJ, 

fjqptn I(Jt) ia \bo t!Oflt\u Of the .... _, t 

(All) ,..~llll• tn 5Z'OC •!at Jl'OtQ-ca~ ta 
-- u..-. '-.IJt&ooa:Jto-na ... a.tla*oJd.a '1 
(I) ...,.&e wUh Yiuaa 1 tQ '" .,....., 

1
, 
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·132. 

(t) " ue ill a a;01U1 w.riaUo.a u tbt utiusr"et 

..uo. ., atla\ostll ud '-!Otl~'OCKIIU'iL.a. 

(U.) to tit •••* ' hto a U.t&rJ 

eh tlfiatiOtl of tile F U•t ... d .. , Uat it, ea:ni~, 

1 hor11 u4 IMII'bt"*'l'• fte M.rU 1111 to tan a 

I• 
lbla tllll ... ftl ot ,.,,,.,.,trr paaa hw t be U.ww1 

•t lndtlrl ... u .. , , "' ul Cllet .. uwwtS.W .., 

__,.,.. ntll lbl " ~nl after U.t.eat of tblu •114mla 

trltl (a) .no• .. tneblorl4• ... (') a •\lttllal .... of 

atlatoda ~, tbl foUnt., •'-•••U•w ..,.. ... , 

(l) tiiUI U a &JSdl• w.riaU.oa it tbl plarJ p J'E_,ftl 

ftto ,_, f,p'tJfl" .. piPit 
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•18. 

Ctl) ......... ef durnn et tM.,. u 7 t ,, 

................. ...S.ttzzt 

-· lei 
....... ~a,. JEZitt u nc erst ._ 1"••• I• .. 

l'zs 1 1 11~ Ia t'stt .,. '•• 

.. 1n111n ef .. ntz1 ltll s"'stllt llnttt eet , 

1£11 ........_ tllf&£1' fa • - el Ule IF lo 

I• 
Is F a~w ll:iMtU •t 'fill wi\Ja e1ettta7 ._.. • 

,. 7 •• , ....... w .S.\Ja' .... .... Pia, allatl rt• 

Ia, u& II ... tM Mhd .. 

Ill 'tat 

(&) ... .... II eJettl .. tt I ( .. ) • '•• .... If tM 

IIIII'L ...... 11M 1te • -'tdnll wi\Ja eltbll aft4t1uta 

~ ...... ., .... IPia Jle .. OIRW .... *'., ..... ~- ,.tsJIJ Jll 

211 1 J'' 7 W' ... .. e.a1tnt ... tte Willi 

ttbiA'I 1IL Jle a Ia WI" tell' •v, te tMt., 

tM 1 1 z' ,as • .. ef a ht•s ef IC 1 Ill II ef 

aftatl 'e .. 1 tiP till 2,.711'1 II• I Ia n'~ 

--· .,7u. 
AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN



-~-

(U) '• _., ... ,.Willa tbt wtn..,. at -a 1 ft1 z• ot 

'·lqta...,eoq Pia aM alla\oxia Jlrz • b • wu• ot tbt 

el•h l ale\u .. ~ z • or tbt ho »1• • at ~ lnel 

., •ll!U•••· t'ld.e .. u., ... .Szd1?rlt7 1a ·-

7? ebant z ot JII'Oln1 \loa ot OloUI .. u.- 1D tbt 

C W) '• ot al1at:cnr1• ~ •-, a.ftao a tbue IIDu JUio« 

of .. "oo. aa .,, tMnnue 1t7 aa hnzus la .,z P• 
• 

1\ ... bowRft1' 0 lnt ... FICDiftaaU., lt7 tile ldl) dO?? 

••• tbe putocl of uUoe aa " boa.re. fte '• ot the 

1..otr .,., .. allatoz1• t'•l , aft.e1' U boU"?, -.. o eU)' 

tlae eez 7 aa U.t e..n. U...-Mu ,.riM ot o.ouoa. 

latldiazUo• oa tbe talbuta 1tao ot tbe ,.., U'VV 

onU afte1' a .olntl:al ..... of allawxSe ~ .._ PN1o-c•• 

-~-tt•- u.• ud n~ U.. •••• \1••• - -
(1) 

..-1i.f ... t1oa 1dd,a •••• a PQ' atla""de .... u. .. uote .............. -. 
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- 1» -

(U) hatau 1a ftiala ·~ .. ,.\oeell•l • p fuz .. 

u· .. l - • u ... • ••h•a••· ••• u -.... tetn.altlonu, 
• ••• alee abee.t. 

(S.U) 1M& IDA-..._,.. ill Unr lrnap•te utaet, 

, ... .,. wu .. atpt 'lent utfueDM llehoa tbe mt4 

eoat.at of u.,... r 1 oTM flooa tile teet Nta u4 tbat 

IJ"Oa tho coabola. 

1an1e .. _,..... ... =e t alattwSe I Rh .. •Uo tft•11 wh PO 

... aJic•l '" pllotpllateso ill .. .,., tben w n • 

etpSftu•' t.ur ... u .. 1a tbe uurtu .. wtt!sla tlas 

tiD ••=hoar ,.n. .. of aetloo of allata..Sa ~ • 
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Atrt .,., '·'· 

' " •••"·· ·· ea..... 
&' sa, I.B. Ae, 

......... s .. ... 
0 1 Ke\lJO eJ e 

au ... ,.,a., ••• 
0a1 , .,...,a.a.a. 

AJJ.-ott ,a., ••• 
a.. ,.,,n,a.n.a. 

,,, ......... ..... . 
1 ., J;Mrta,G., 

•sac 1•' •• &I, 

,Is at, P. J:. 

- 1.]6 -

( l "') 

(1961) 

(19&2) 

c:tz tal aM ~UM•I-.1 

RlF 'I II Of told.e ft-p IIIli' 

a b?taazzs z o4sret -, 
AarJeqillM llawe (Lht) 

A tode taotol' t.a 
.... nu•• ... ,_.._all' 

bee lan tu:tottJ- • Atptr­
t==s• (alla­

tollla) .lA an 1 pe41aote• 
~ sa "D'•Uoa. 

"' "'· 
GlrCfSF I at tozSrit7 • U .. , .. ,loa,_ .... t.a 

l • toet proot•u t:t•• 
.. , 1 • , .. tode po....,., 
ppd , hte lli!OI't• 2'2 e2:5~26, 

,.. .. .,11 • of allatoaia .lA 

., .. , , nu.U• of tbe •rut 

tcnd.a'. m. 
U\-l!S,. 
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• lJ'P • 

......... ., .. ... 
........... t. 

............ ... 
....._,a.w. 

•• a,r. , ... kl,o., 
,, •• 1 ...... w.w •• 
a v ....... , Ita, 
l et. , ... l a ... ,o.u. 

(ltiJ) 

•ssa,f . , ... kl,O., (196') 
, .. tl.r•• ... •·"·• 
m •••·•·•·, 11ft, 
l eLe, ... lo.a,a,r.. 

'-tlle,r.D., ... Ct961> 
Qaa &lb-• , l oBol o 

,75, ....... ,.c., 
.,. qu••••• 

hnks n•• •e•tts •• 1a ... .... 
• . '"'"""'· 

•s,•tle•u•a• ,.,,, .. 
ab •••• ... •aUsnpJ•n 
..un" at .....u 
...... u .... 
........ .m. 29-, 

• • 1~ 1?07. 

be d.lruri• II tl 
al1atoa·u 1 ... It• 
i• Ale Of!• Itt• t 

J%, 

"- ta•'cl" of ••••·•• 
110 'a tt masla tor Ja•ltr, 
dtll ...... 1 .. ~ ...... to 
tlleU allen - a .,,.,, ........... 
n. tzu..l.llt. 

-· ,. ...... ta ..... , .... 
... p' tllleron.. ... 

....... ,.. 911a..11&· 
~· 1· ",1, 
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1 'sl •tt, a.a. 

•'banrwt ,c.A., 
•nl ••ar,o, 

Banlan,n. r. 

&aaaf.r,o. • aDd 

Uelalate, A. A. 

I eat.r,o,, aDI 
A4etaante , A, A, 

• 13&. 

(1960) 

(1968) 

A 8t11t,J et tbe eltMt of tbe 

&tlatonu oa \lu• GlettJ.DQ. 

fte tfttn tf atlatozSa OD 

\loet tleUb~J la tbo Nt • 
.u.~9'1-:500. 

CeU•Ju at. te JIIPO\IwNMn 

.,.,........ Aa, J , l'bdol. 

Ul· ~"'· 

file ... ., ltipftu , ...... 

eont•••t.,. nltu.a a a ot \odt 

eu.J.u ., AmrrtUM Oem 
p, AfE, J. btol. apl, S.• 

J, ,_u. 

!'G •• ·•-'"" 21 ll!m (UnJr), 

, 1,., kSttn . i , l).l5, 

CHJ1Ntlft t«mtUiM ot 

atlatoda IJ. u4 J1Fil1 .. 

todN ._ &DI 0e• 
le AQe i e M.ole ll'Pl, g., t 

M· 7·9 
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I u'•• c., .... 
II 's" g '• l eAo 

3 ...... •• aDd 

a. 

1\lts' r, o., am 
Oa1,.ai1 F. 

le1Ua 1Do ., Qrina, 

M. G., 8tcku, 

"· • 

hr,NI'd, •• 
,..,alrwt. c., 
laf&rllllt c •• u4 

Le • 

1115' • t Gll4 

...,~l•D'• •0 • 

• 1)9-

(1969) 

... 
( '1969) ,.. 

(1967) 

(1967) 

(196,) 

(1962) 

frod110UC11 of &flatcxia b7 

Oe..-g (Chort 

ec trnlcattoa). Pr· ... urted 

to the Ylnth llltermuoml 

Co~~pea oa t'utritioa, 

,... . t~. 1969 • 

Jnbtbltloo of ~lool alottta, 

f&ultCIJ' a b 7 &lla t ow1a. 

IU bl'f UCfttiAa Of aflatry111 

lD t rat aftep • a1qle CUII::::Io 

taa, .., !! • a&l. 

tile bioqutheue ot Uo 

f.!M!!t;ta .J, t 10l1 202-"''(i, 

IAII1o1111 ~:~M~lool•s ... PNCocee 

PJ'O'oq ... pal" t•an.otmra 
dau J.e oelbl .. IP.epatiqwe 
40 .. ,. S:n!!vt1 E!ml• f. "· 

~61. 1'78,_11&1. -
'(lR!an Jllogj li~glata.C!I Ill\ 
&tt J?Hor4tg. • 3M .UUoD, 
DlackXIU, ... 1•1111, 

• 
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fte p •--•z, . . ... Ul - ...... 
WJ• 'c ,r., etata , ~ •• 
J~,o., "• ··•· 
D.R., l"'m ta, I'-D. 

... Wte4uo, • 

Doolca, • • 

Dcl.74. J., AD4 

..... o., 
JoU«tft, •• 
... DtU&I't t KoLo 

-,~ -

( 1~7) 

(1961) 

(1967) 

(19o\8) 

(1~) 

latenats.o .. of •tlatcwi•a 
111~ u.to•a ..S IliA. 

!! • .,,_?,. 
oa..s. ..... ,._ .... ., 
Jatboplda for -... 
Ca110ar Rea., 28, -2Z1W231 • 

!Utk-r •x• •••••••· 
!'vttez (.J . Brit. !"'lrkez 

r.deraU.oa>. ! • ~. 
,_,., ,, ' 7'1 . 

Blo tnaatonuuaaa of 
oo\llll.ria, 01011MJ'io aoid 
... t~tDA•••Io •o1d b7 
AaperJ!ll!J all!!• 

- · !. 1Z7-1)0 

lf•ot of ntz 'a K oa 

U~-illdiMie• ..,....,... 

pntll.rallta· 1• 1a nta. 
,r. I.U. cua. KH. , 

;u. ..,,,_,,,?. 
f e 1111 OG01u1" d t .. ._ of 
tile u .... with DOQOrial 

tJ'pe Of o.irftoaia OGIVI'iq 

1a o1 etM. Anll. Platbo&• 
zz., u,_ JOO. 
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~ .•.. 
llllllll, • •• 
... •hz ,t . 

..... . J •• •• 
ozu Jlhz ,~ .l., 

... lhu,a. 

..... c .. ... 
Pwti1'111.R. 

BMid.1Ge, h1a1I&M t 
D, t • ,&G'OJIIDI,ft• • 
... ftltebtJJ,o.r . 

.,,_.,a., IW•J'••• 
DtHtt ~.11., 
u-.,.n,a.r., ... 
lelnd .. • •• •• • 

Ml•• w.n. 

-~-

(lCJ6)) 

(1~) 

W.. •••zlwte ll?fllllatl•• 
., Ule an.MsS.M • 
~.a . 

ef atlltnb 1a poeeu!wta 

&14 .,09 11"1\ ?Rtert•Jg, 
I'Utii. ~ 
...... , toP'Qllte ..... 

~t St 21, sU6o 

fbi tiM .U..tue et tM ,....IQ t •U of tile 

•nal ... , u .... 
Ate J , I'!Sbu ~~ 691•'15'• 

fte total R)Blhnte of 

ra•n'• al1ittesb ~. 
, , Ale CIM• m .• s . 

,,,.. '"'· 
tile total qatl'»da ., 

..... atlatMd• ~. 

eJe Ala Qn• hot t Jlt 

'"""''"· 
..... u ... ~V71a 
•n·ktt•IR .. a 'Fault of 
alla\ozte JIS.t•Kt'lle 

. a. 189-196. 
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~nw, •·•· 

DllUer, • •• am 
........ J •• 

•tJ.er, • ., aail 

CU tt·CII'l1, oJ . I • 

.,., •.. 
• •••• 

• ••• 

.,.., •.. .... ,,.,, .... 

-,~-
( 196\e.) Ao•to toxib1tJ of anatata 

(1966) 

(19'10) 

11 1a ..... 

~. '""''"· 
Earll aa.,.u. ,.... .. ~a;~ d 

.Uapa l.llhoN 1a tbe "" 
t17 allatGXb a1• 

II· 4 , fatb., 1i• ,,,.,28. 

C:U.laopaio aathUJ of 

allatarin to "'•· 
PtSJE!, ___ , 1016 

.-etlon of an.to:da hca 

nt 11wr. Jlatue, 
,~,.,~6. 

l06. -
A J)J'opo••• ••atus for t!'lo 
COIIftnJ.c. of o ao- r ria •d• 
to ' h1Uo4•~ ia 
A!]I!PJSU!t 1 

Deanluo pteUI • '!cJI\u• 
R •• g, ~91 

tiM lllcqatllede of ~Uo­

IQ'CC Dria &IIIII f.iO-...ol ~ 

Mnr«Uho r Stat•• 
De..Uu. 

r~-. "·, .!!!• ZJ?.Jt\,. 
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~u. · ' ·· 
Galt • • • 1., 
Roatena, .t., 
•et Uat;, • • 

~ . .~ .. 

• 
~1-DI rt •• • 

••• 
• o ••• 

(1 ... 1) 

(1 )) 

(1~) 

ltiiU .. oa tu ~Cl• 
us u\: ,OloYer •hu•• 
Ill• leolaUoa a1111 VJatal­

lhetioa of tu ~o 
... ,t. l · •lol. c~,. 

,ll!. 11-2). 

t\141aa oa U:. llr.eeacwnapc 
uzset OlOYer ., ..... , 11 • . ~,~--~·,~~ 
caceatnt .. b7 tollcrlq 

the th1"al la laYel 1D t~ 
ple • ot ft 1\ bloo4. 

i • Uol. Ch • , 12,, 1~. 

IUtHta of ft.l"71q tile 

Yeld.U to:r o.o
4 

1a u._ 
ft.l:at!Gn. t . bloffila, 

l1oc!)t!h Ptlola • l• 827~)0. 

Ul.Atc:xb DJ' ~ .. teal 

U.aUt, alliS lllo.loCS.Ml 
acUYltJo 

1191-11gl • 

ftterSN n .. &mbltnsa. E. 

'b:llt•:aart.. ot Uet" r rol • 

.\ . 
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~ • •• t., 
•PI 'ua, 1.1, 

Gllfr..t, .r.t. 
•zt len , K.. l . 

C:U.U..., ".t .. 
•zt •ue, K••• 

CltftoN, J olo 1 

•zt sue, K. D. 

CIF?JI, ~ .... . 

... •n CIWI,IoAo 

c. ..,,.,., 
0c ssttJ••'·c• • 
Jls u••,•-'•• ... 
••• 0 u.s.. 

. "'. 
(ltM) Allate '•• A ate et ..u.. 

iabe ... u .... u • 
...... •• JlleJU. 

<lMf•) llertnsw .,..., .. ta •a. 
IFitJ'•J b ~- Ia 
u..., ~..,. 

(196?) 1M .. u .. el &tleteaz ~ 
._..,.,u.,... 
~.w.u.,. 

(196"-) fte la\enettoa of &na\oaiu 
dU lidDeD &Ill J1V1J1e 

(19(i3) 

(190) 

• 1lnss.n. 

lbe .. t..Uoa .- .. u.-uoa 
ot &tlebrl• ta crowed .. 
... Ill r C \ •taf.als. 
~ J, hpw llu Ill to­
I"»HO JI'OI~C6o 

Mlkll· a. ~"'· 
ftMI .. t..Uoa ... eotiatioll 
of allat1+1a &a po .. ,. Ud 

.,, , ' • ._..,., •• '-" n. 
It tiFF •ppJp?JJ D\ Of 

tJiiDUJ a. te &tletniz It 
Mlkil• Jll, 'W ·-· 
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- 1.\J -

Oewl, • • • (l"') 
azt lsst1el,, I ,D, 

0.... , J oC o t Dot 
Ul)hz a.R. t', 

Dentol , " · • 

de ltRII' t •t 

Dent1Pd8,Rel o' 

n., • . o., ....... ,.,o .•.. 
••• ~ •• • • o. 

.. Ioncbe •• 
n .... . o., &c4 

fta ~·• J ,O. 

(1~) 

ftle elteet Of ---..sa •ldl• 
0 Up1epta OA the ... Phi 

z t ltt,llo eoataat aa1 

III'Otota llllltbuia &a,., 
u .... . ~. 

!be I'Ole of the tt-.:au ad 

pt 111ao ••ra • &a tbo 
•ta~»ou· or "c-
proto .. ~ aa• &a tbt 

nt, AftaaUe .. ~ 
J.atloll. 

,m. 610 ,1.8. 
Je DID a11 ~ qat._ fa-. 

allatoda. Jr• .J • m, Wfl. , 
y, 11)..1.8a. 

Lnaat~Uoa of tllle tacto7 
sa pormth t zu1 •npoAd.blo 

QlnM•, !liQrtn, 4fSta• 
~. ~&-'» 

nu .. of l• t•ct .. 
atJatoxt· net•seeaa .Ut • 

!lllbn, iS· .66 '''· 
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llt!IIU.r., nt 
Jn••• Bel • 

Dlae• t 11. t eftd 

Jo-ae , u. ·"· 

Dle!eer·, • 

OSnceU • J .Y • • 
Jot.,.., v.D., 
0., nuwlta, L. 

~··· ...... 
........ , K. 

Dllttoa. · · ' ·· us:rt•• 1 •0 • ed n.. 

. "' -
h.nbw ew1 .. oe the 

IUUDopato u4 powtJa 
IMi"to.J utb&t7 el 

tut... UIS "lawt .• , ....... 
• 

(1!16-'o) !be euotnpnlo ut1on ol 

allatcaa an.... ito a.b­

ntaMoua 1a,1eottu la 

(l~) 

(19S6) 

(19S8) 

(1966) 

\!» .... 

J), J, Cepnr, U • 691-'~· 

Allatodoaa~ 

psuaD\ la iatHtN P<"''""• 

•'-· ,., Vd• PIU· · JR· 
96-1.01. 

~lltofbpaUOtftti1 

..tabolt r &a ealli• 

u.n..i•DC7• 

!be~'-·· 

tilid.oDC7 ia eouana ·~· 
qu•. J!t& •• IZ• "'· 

!Wo ... ~ton ... 

...... , Jal1 M-."'2, 
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T Ill"' D.w. 

,.,. .... "·· 
... Cu>U, 1 . '1'. 

Cla\Ub, J., 
... ,u ... 
~.L., 

cant h•n• a.w. 

Cb'ttDba • AoLa, 

IUII5 GlA~. ~'·'· 

Baft1q, RoDo, 

"''···'·· 
CIJid o•x.u,, '• 

. ~'-

(1~) 

(1~7) 

(lf&)) 

(l,r.8) 

"teuwat.tu• oa tlw eJ1 .. 1 .. 

... tlttt.la elliGIIOPJ If 

M,lU. .. u.. i.a..aa& 
~. u. <•"'·> 

~,_lSO, 

~ .. tozleo .... M!Nh '''• 
1.11· 2· 17).)12, 

EIIHt ot atla"'U• 'l 
oa Mll ealtDIIo 

i . ""'"d• S· 
no-m. 

, ... , .... u. JUUftlate 

...,..Dtn'- et ftt I 17 

.,.... a. CM"'n u tbe 

leftb ol naolalo uu, o1 
tbe z 1 17 ., .... or tat. 
Wlq JftPEDCit laetatioa 
... 17 ilrtltbu.-• 

......... .t§. 1»-Ul.. 

U. •taboUtu ol 

JIMM·Jk!a· 
latuu, Uf, 1056-~. 

Fbrtlolo,Sentt' .. st .. 
e szs ... -.. laetonee, 

"...J\.c..A ~ ~ 1-., ~ n.} 

'r-~~t ,t., -!' ·),.._ a, 
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....... c.,, .. ......... ~ .... 
• •••• 

'• ' ... I .e., 
Z.O.Upr, ,&,, 
an4 l'elt):••t», J,J, 

r .... ltiae, c.w. , 
1111etw11, o. L., 
ens•. J.J., aD4 
U"ldl.Ut .v. 

r•l••Jfel, c. •• 
1..,._, P.a., aDI 

Pmet'n,%·'·8 • 

.. ~·"·"·· 
fleM)iliS•• iot 

.- 1u•1• 0 •11• 

• 141 • 

) 

(1966) 

(19(i6) 

llt.r~l. 1., ... ,. ,, • 

.. .. 
11 
.. -- beblp ..... . 

tkra.._, .. , -. o.ru. 
m. 

6\6, QQOW 1117 !!a tao, '' '1 
(19A) 

ltutu UJHte ot tbe 

labfteUoa et bl ... 4al.otU•e 
n1u,m. ~u 
ot .a erlstsus ot u 
SaMbi~ ot pnt~ 
eonwssn la \'lh'ds ! 
utteleUJ'o 

Allal«d• to,.Uos -, 

nam. 
pa,,, '"• s, ?e ~. 

Jsolotlon &D4 ~tcae of 
anatozh ~ ud liz. 
fltg"f41pa !:tUm, J2, 

""' zeo,. 
st Uouu U.• S8J' 

tnzUonbJ to swl~ah 

~neues ot tz'ususne •cs,.attaiDn 
(IDO) n.ma1 1n UtU •t .. u•• 

J!ll• ~. J01-'S02. 
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~ .•.•.. 
IJ)h ?a,l.1., 

••• ..,, ,n.n. 

la'-te~ 

Ol"ltlq Faft7 
- Cb• '-t 
fdld.u a.-nh 

,_, ..... CUI4 

~···'· . 
a:.....a, ' · 

-"'-
(1910) 

(19(1.2) 

8h'ha of '-J&\h hmUoa 
wi~ iP'M'*MZI pus. 
Rtdntt\tnlop, lt• ?U-ntf• 

foxt d\7 ueodaW wt.\b 
..... ,,. batebM or tPO"rt-u. 

gn, JM, I!!!•, P.pt. !lob. 

Ct OJ!Itlloa. !tt• P••· 

eloct-1 pepert1• of IICIC» 
\ollie haP leol•W II a a 

o•eaaln~ ••••s'•• 
fmt:!S!!ol, "*tola f>ppl, 
~ 201-22l 

r..SdQ of ... ..uwut 
oan'•• flY\ s .. n, ~. 

Jl-"• 

jiOertn\ IUl\1 .. la \ta.a 

nuue. tun, 20,, 861..&Ga. 

A •'- oa tlilll ,,..UQbO~ 
Mtl'i4t 11117 of &l•hsta? 
0 d 1•11U.1 .... ?FetPII 

la t s \lui aena. 

'• sn•a. 1,,., . .a. 1~-u'. 
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.... •.. 
Y.u RIUi , • 

.,,.,tao,a., 
•rl m.tu •••• • 

ltato, •• •N 

IHUett., J , • 

~ .•. 

..,, .. , :r., 
*Upz-, • • 
~ IMakeJit, :r. 

kur. 

.... , J) , J ,, t&lMt 

a. •• ~~··•·'·L · 
II , + ,,a.o. •r« - - --

• 1-'0 • 

(1961) 

Yutattoa ta tile uUn tJ et ...... -.~~~ 
•ns •• ta Nlatt.aa to.._ .... 
1u WfenDtea 1a tu ettNb 
ef &bRCI&&l J211toloatca1 
.,_,_ 0& t.ba •tabolU. ., 

ta ¥ b7 .,., U9n Ill • 

J2t, ~. 

lnenoUoa of acU .. IQiel.a 
0 ritll IOWiitheDtl of 

nuclolo tida, P12'h'•1 
Mopttq .. Afh1 U o 610 6U 

~l=at.. CD & ... 

eJ.otttq taotoJ. < ~ m>. 
~. ,, 1-18 

Cl.'lloUc~ ~ ~u. d 11· 
(l"') · 

I) trp I Mheca ~ 
,eope110U tatt7 eUa 1UZ 

et1 leal ~ill 

ftiHII bftt 

- ·· ll· l»2..Q18, 
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lnt~ , C.M., 
ltsh•, J., 
IUftt'\111• "·• 
ua IQlor, ~. 

Le \ol', H.o., 
•ef ltbJow, A, 

' 
Le ... tO%', .. .. .. 

attaate, a.n., 
&Ad l!arp, A, F. 

lee1 Ue, ,1:, 
... ~,J,D,Io 

1 nu ae, J ,R., 

........... ,L.• • 

-w. 

(lt')) 

(1_,) 

(1961) 

PlqalOolot:J of .,_ mnouoa 
., tbe U,_t I&DjlftUft 

•• 'taa of -.l,..brcstJb­
thlela Ud hdo~ 

Atlatnht Ufon OD 

a:ltotla 41Yi81oa la nltUI'N 

lsbsioalo 1~ ••''•• 

•• 

• 

An.a\oziat UfHt oa O'llltun4 

llotuaploU t• a •••»ord.e 
baa taU., J!eSpt, m.lt 

,.~,.?. 

I Uu ot ell.n• •1111 11 

&llrnaUoD' b7 al'latold.a, 

... "". m . • ,"'"",..· 

PM"1 nt cauls. lift• 

'• ce u P'a • 
21• U61-Uf\ 
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....,'"' I' • D • ' CU'li!l 
I!Dnl, r • r·. 

lfl.al'l. • •• 

Jpn4lo, • • 

~ .... .. 

• 

aul GIU'CiAt '.c. 
nuta, t'., 

oar~ c.,.. 

-,, -
( 1~1 ) 

(1950) 

(1967) 

(19'10) 

la)ro• t ate ia epaq N&ia 

•'ieUtel •tAoe.. at• Mop!llt• 
}Aoelm, CJ1ol , , 1• ~14, 

!be etteo' ot .-rhatoa 

thi'Oll(l 'b hol • t eC U••• 
oa tke JI'Otlt.raabia aoUntJ 
of bloo4 hca aorMl aa4 

tioOIIai'Ol.-t ... ted nt.. 
,r. J11Apo9lr up. t!l!J!£u 

u. )06-)12. 

fta o~ ?"11..,1 a a of the 

•lok prot~ ten u& 

the efttot of Uoo-....1. 

,., .z. e•a· ._,h., ~. 2.Z, 2)2. 

Ditt nhroeond eii:IQ'IIIIt aal 

oarboD tetraoh)or14e pot.a~ • 
fliocb!!!· , ., 2Z· ,,p, 
CrJet•Utu anat•h K, 
has viM .... 1111": . 

!•tun, 21,, ~,_?,. 

J•"•aolt hlfe.r1 Ue ue ia 
atooe elotU.ac etu41ee. 

fG! 1 lios! I !1Ft "lol! fJpf ! t 

~.~. 
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mn .. va, p,, 
Daith, . t • • 
.. t1l1Jo:Jal 

n.'l'. 

••wbsrna, • •• 
Cnrltoll, • • • 

aDS a. • 

..... '"-· • •• 
Rle so, •• ClDd 

~. • • 

Rs•w•• • •• ... o.rr • 

-,, -
(19)1) 

(1K?> 

(196') 

(1S66) 

(1968) 

Dit• a..tat-Yeavazl-'-ltar. 

m~ ,,9 
(,.,, .. Jl)' JH .. I • • I ... 

... ..,la•~ a.o. t 1962) 111 

' I' u lloo« Coaplatioa ... 

Ita Dtt~o.,..,. , 1 }1"4 e41U.oa
1 

llaok .. U 1 Olllo,..>. 

un 'Zir7 ucret1oa of fonlp 

OCISJOUhl IU.JIMatl l tiU• 

lloe.ti'Ol Ull OAOlpllUtslelll 

U tile ~t I tlolHWI' •lf;tlt 1 

polaJ1.tJ aM MtaboH .. 

taotc ... 111 -ntaq ozeNt1oa • 

.:..z.:.• ~· 1i"/5•1Z81. 

&qat_., 111 nt. &1114 bpato­

NMl laj11J'7 1a .. oklbp fN 

JUat •srl Ol' A!J!I'211Uf 
(l.D!!! attut. 
Patb • .-t., 1 • 10,_1)1. -
Ante tow1dtJ of aflatnw1a 

1 1a tho doa. 

[!tbo .-to I .l I ')1•)1t0, 

••at1&1. •or"J*olocloal 
obacpe ill atlatma a, 
O&N1aopazat. 1a tM nt. 
pacer Atto, !!,, 1'10-781. 
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Psa\1£ .. , • · • •• 
··~z•l lnle., • .a. 

m,., J , P., 

lli.1.1.el', L • L • , 

.,. l»o .. , • •• • 

a.s,, I , r. 

Ouu, P. A., a·t 
&aa , I . 

OWJ;u, P . A. 

.... . . . c: .. ... 
a sun. n • .:. 

. "' . 
(l Mt) 

(1~) 

(lg!St) 

, .. , .... ........ , .. .. 
ol allateda • t be u~ 
. , ~718\le ... la ... ,., 

••t l e t A •••1 .. . 
~. a.~. 

IJatbeeta ot eletttmc 
laeton bJ leo1ah4 pvh8" 
.., uw •• 

tile eft"' ot 41ot oa the 
•taMU a of allatoxta 1a 

1M ooaU.l ol Uoo' .. 1 

'"••w &D4 \be ,u.autauw 
4ekniatloa ot ,...tu•llla 
... ,.......,.u.. !alls...U 

l· 201. 

!llrnt.et.t. I ... MtW 

1 .. ... boutn• .. u.....,•n 
ttu•n· i · m -,a . 

..,.,.._bia nU•ttoa •••sc 
PI uU ..... ftP l o 

,Je !cJt, pte, f!tt e jf, 
1)66.1)70. 
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h hte, G. l . 

,., ••• , a ••• , ... 
as. • .._,u •• r. 

raz.a, D.v. 

hfta, D. 'f., u4 
tJ)tetWt ·"· 

hUN , !'., ••• 
AAfJ=···· c. • 

~zs , •.& .. .. , ... t- · ...... 
... Qel4\J•'' ·~·' · 

-~-

(195i) 

(1969) 

(1950) 

A •tllill et tbaUoa t or 
l lMboa ld.a a• eOPJe 

21,.....,.. 
Li'hJ' R U lli I II f U 

latecnt et •'PboloJ1oal. aDII 
~IMIIellleal al !IQ • 

ld,nta, Cztelu J , 172 -mo. 

'.1!!! ''"lln' tla tt tonkil 
121R2'!!\11 

e 1'&1'8 'l!lD i'NN, 

Oatert. hh111aUo~ Hrin 

ot .,~ 1a PIN aDCS 

•P»U .. M..to17. Dloe~ 

D1ndoa, tel.. ' · 

lle'-~•U• of tono •Mtene•• 
lka l!tf• Dsll u it• l5' '62. 

t Ji14U0\10il Of MW. 

alti z•• _, li'hJ' •'1• .. • 
J . ~. a...., 186, ~u. -
ear '&tloa et atlatezt z 

-, tat fSnealie.-1 ••s· 
laiV •lllwa tolftJQ• 

.a. 2:50-~. 
'*~lft fianu Itril I'UUO: 

_., ot at1a\oz1 M .a ltC J}atu . 
, , t•· 011 Qlr'"•' In•. u 

"'"'· 
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l 

~. •.a .. •sl 

~···lllll, J. 

Deea, E. •• nJd 

&kotl•Mu, v. t . 

Raatok, A.a., •ad 

r;uu ...... n."l. 

•7"01••· .o. 

lokrteou, J . A. • 

Pvaat lloAot ... 

Ool.OJ.attt L..A o 

.. ""-
(1959) 

(19,.,) 

(1969> 

(1967) 

'le Y'lt~• ICJ•tta .. la of 

••l'llatloa t'llotOI'a b)' nt 
u ••• ,u •••• 

'ftlo 0 '-*l'&latloa C.foot ill 
suet olo'YoJ> •huu •Ill 1a 

tba ~. ebic:k 

U u•• or olottbc orich. 
h!• J . fbztlol. 0 118 0 260~1. 

ht aoo•n)•t!Ga h aouto 
l1Yor ia~U'J'. 

froo, nu. !too. J!•, .u:z., '17-,,. 
011t tt&otoria •DA tu .. tuou. 
of OTOlM•to ill the Nt. 
1ooh ... J., 11~, 7IP. 

Die \&80 of U.d oJ.tNte at 
bip pU a.a aa elitotrca­

opaqao at•ta 1a oleGtroa 
aioroeoon • 

.1. CoU Diol. o .!!• 208 212. 

,...,....uoa of atlat01!'1n• w 
•otoJW1net!Ga of tlaeh lilt,._ 
nolot aDA tlaon.cen aa....o­
urs..uu. J . Ap. foo<t C!lf!o 

~· 791 8o1. 

'!>~#· ,.J .. Llc ... ~·d Ru. "'"'· S..c.\. 
2, If .... 
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' 

-1, . 
(19)1) A JII'Mla 1a Ulo ~tioa 

nt tile 'ltloot • •Mt o~n 

••=••• ot aatU.e. 
Aa• J • !ktiol,, ~ ... 1~. 

~., .J.Y., (1963) hol.atloa ot a uw toaia 

trca olllt..ne ot MI!I'Jd'lut 
Oa•!!!· 

u .. .,.J.o .. , l oll,, 

C.pb41U, A. J)., 

atoloff, 1., aa& 

...... t,, .J. 

Roai.OUI, J • V • t 

ta.tt.c, &, 

Cuapb41Ut A•»•, 

&114 l toloft, L· 

Rop.-a, .&.c., 
... ••WbarD*eP•M• 

....... ll,, •• 
Gbarl.dADt A• t 

0'1•1.17· J ..... 
C&rai ... Dt Ao~•A• 

............ .c. 

!l!tpe, 217, 668. 

(1968&) AapeJ"tma, a ~ Uri· 

nu .. ot o attllJUten,. 

aotooJIItia flow anatoxta 

p1'04uc:t•1 ol&ltuea ot 

A!fll!rlill•t nan,. 
'1'tt£!M4£91l t.ttsrt. ~. 

(1969) 

(1961 ) 

acn~wa. 

Atlatox•• a, CI&I'OUolftleaia 

1a 11petrcpt-tefi«Leat rata • 

C:Uon Rea., !2• 196,.1972 . 

to•tolt7 aaeooletet wit" 

oortala ... plea of p-mnd•ta. 

J!a' 111'0 • .!B· 1096-1 O'lf1 

&xtnoU.oa au oatiaatioa ot 
DJtA a..a ot poatox aulo1o 
add 1a nt·el u ...... 
J. b1ol. CU.. • 161 1 Z9) 

s-... ,OU>,..s., ~< • a·~r.~.r., <,., ,v ""i'h4 • ..,.c..; oJ. .... ~"' ~ .. r1• ..., 
(o. ~ •>""-· {{ <1 lo ' ~ ')• • . ..... ~ "-'.JJ V\\.. ~H.-1. 
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11to1a~, , 

... lld.te, " · ' · 

• 

• 

lo\ rta, B. •• 
Goducz , J.r., 
Garofalo, » .. ... 
ltoJ A rq, 1 , • 

li~t •••• 
&1111 1101.-an, ~ • ~. 11. 

. ,,. . 
(1965) 

(1917) 

(1968) 

(192~) 

(196,) 

(1966) 

Ulat•su ... '&1"'•' a• 
1a pl•ata. 
pat!!]. ~. , _,., 

AllatGdu • 

Ay, r.n. Jtalpcpl., Z , 
,...,_,"· 

fl2sioolo11 •• oaroS..pnlo 
aotioa Of wrt>USsUirr 
allralot4•• 

I.'Jippt •rut OlUOI'o 

fto =••• of o •• dlnroe 1a 
oatt~ ld.Dlattac Mnlll'~llo 

•pUoamt• au t.Jull: la&• 

t~. Aa. Yet. hl4. Apoo., ~. "' --
&ou..,.,c1a Da £tfoct. oa 

llllWlo aoU aa1 JII"'teia 

MtUo) S 0 1a 1ataat &Ill 

,.. .... ,..u.., llftr of nto. 

C&ecor ••·• &• J07•)1'1, 

lfleot of oulloa htftcJalo.ri4e 

oa potaia IQllltheaia, .to. 

tnupcpt au atc~IWisl 
... ,, .. ,latioa 1ft 11Yor alic ... 
ll1!0J!•. J •• .!S!l· 11p, 
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.. 1 .... a., ... 
Paner, a.a.r. 

Aarlo t? , 1., ..... , ....... 
a.u, J . t ., 
alll .. U , F. J . 

Atall, loOo, aJI& 

llaokaood, " •' • 

(1961) 

(196?) 

Uaotnu, c.J., (1966) 

Ha ... lt1De1 o.w., 
ltd"1ene14, r . J)., 
aa4 loHUOilt l oGo 

(1960) 

l ca·eio pot~Gat•a ... t\ttlaa 

··~·-~~~. 
M · .J . Pat\2 !'!• 81,_908. 

Aatio•plaata bd the Uftl'• 

IJ!P• Apt1ooael•et Th•t· 
(eUtH 1t7 0.1 . Pickeriq) 

Dn17 a.U ll~U•• Ltd., 
lr.L\&S.a, ,,. 1lt-16. 

Coner.Soa of o-eoaano aou 
to ,._.,..,._,eo!IM.r.La b7 

l'!.arie !P• c-••· J . 

lioebla. I'Np:i!l. , _!1, 
~..201f6. 

PfoodluttioD of all.atcwt • oa 
rice. 

Pg.oabloJ,., 
.a, lt28. 

1At, -

A oJtoclaaaloal .tuq oa tka 
,.DO,.. .. ot taaa ptna ,.s.,, 
'fi . at 1M• of en.,. •• aa& 

f'UOIIIIWil &lit IF~ 

rtkaaeleoproteia J&l'tialu. 

J , tts.sm •• \iooh•, £rtp1., 
z • 6)1-61tlt. 
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I '0, ••• •• ... .7 JILl It W. 

llrttnua,• •••• 
.... 1" a,o.w., 
... ~lt&t2l,OeLo 

........... 
"•a •• c.w., 
JM'lpe, LL., 

... ..... Q.l . 

.............. 
ftfh•• .JeL 

l;ft.ng, ......... 

at•••· , .•• 

It•"'• .. 

---

(1967) 

(1961) 

• ;lid •• ..u..., . ' -~~ lO#qUUUJ IIJSZ&qt 

fa 1Un= af 

eatraeta • 

• , .. , m . 1101-,,.,,. 

lthot af t.JU&t .. • 

petaatlaa of &flat..Sa • 

n..~ 

• 

Aflat la ., I Mpfhl to RA 

..C alt ... tloa of 

lfi ..teMU r l.a !i'foo ........ ,,,, ,,,_,~, . 
DLis .-1 -IIZJ&~alal 
ariPa of tM Mtkllo• 

~· 
"· 1W7-U,1 -

~· ~ala of II h,U1 1· 

......u"' 
• 

• ............... t.-k, 

.... u., ...... ·--.. ~ •. 
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.. -'alP , D., ... 
ng:taii"Be I . 

li'totli a.J•, n., oae 

•· a. 

~. a.c. , 
Chalkop, · " · · 

u.dii'Ut, ••• 

~a • • n. , 
GD4 tmaftw, 

J. r. 

I'IIIIIID • ,. • • 

lrcww1a1 o. •, 
a.s • r. 

- 161 -

(1966) 

(1968) 

(1~?) 

Ae~oftllt ..... 
.t.nftwal ....... s.a nt 

li'IW •• to ell..tcal 

-..ot.o ..... 
C!MaE Jl!l• t ~t 170)-1.,) 

Duol.J etfecte of J1Wo1Hd4h• 
•lkalcue oa tu f.ial .trcotUI'e 

of nt 11••r •U... 
~ >'7-,.,,. 

Elteete (4 nUoa •Mlfl t to 
oa atlatcwtooete la tbe nt. 
,\! • .J. , ••• ~~ ... . !i· 18,...,861 

• 
~ .UU.oa, ,.. .. 18), 

Dvce• r.J»U '--eo., 
"''""po'ta, c.c.A. 

CGtpueu .. .ttltiee ol th• 

aaol.eol1 of l:c:t1b bpat..,a, 
..-.,CAia Unr, ... &llAtmr!n 

a,-t ... te4 11••• ot nte. 

C:••n • ., &• 2221-u,. 
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...... ~ .... 
A.a.JC. , Woehza 

a., • ·•••• • 
Dol'S. .. . .J., 

....... u . c.o., 
ar., •• o., ... 
•n,, .J . 

.. s •• , A.o.,.r •• , 

1111•7· " ·· 
Bl•ok, DoRo1 

IIJil JMBdt•, R. L 

WUU••a, OoDo 

WUU SOt Ro o 

- 16a -

(1962) 

(1968) 

(1931) 

leol&Uoa 1a Q7.t•l U·e fora 

o f a toxla napoa.S"l• for 

•tutteJ I •ho&f!' • 

., .. , ln· 1o6o-1062 

' lfl4.twq-6, 7 ttntllQ30'· 
UJ'uaaatlaou • a ... 

MtuoUto tka Aajl!l'fllht 

Aa!!!· 
'-'N•f!:oe IAttnt, ~. 

)Z0?-)210. 

A .. trltloaal ••za•eo of 

ohUAood ._ooiate4 witla a 

•the tiet. An!!. J?h••• 
~~,. 

GtMtoa 1a 4otodoeUoa U(e) 1 

tiM ooaj••tloa o~ s .. ,..io 
,.._tbeaol witla ilJaouoalo 
eoU aa1 tlao ..,_t.r1o 

ooaj•pUoa of U.OtlaJ'llluovo­

aUo, • ... oo&,1 .. te4 

ll•ollft•t.••· 
110!\!!• • ·· J!, ,,,,_,.,, . 
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