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• 

• 

11111 nruot\nl o0Dfia,nt1au at tbo -,ntbet1o ooumariDI 

baw ll11D lbon to be at -Joa- 1aporilAoe 1D their aotiOD cm bloo4 

olotting. In TiCIII fl the 11aiJAtritioa in the 11:t\iotl&l'N at the 

�tio ooium.riDI •4 tho atla�, attta,tl mn bean •4• 

to .. ,npol'e the blood olottina ooU1"1U.. hhib1ted by 

�� w1tb 11a:1Joi- 4.lMM.a o'bta1necl 111th the ctl'J.AtortN. 

!bl o1'toot at • 'boloooed 41.ltt, nioh bo4 boon 1nt•t.e4 

b;f A torto l1n1n rl .uiicrsSJJuo f'llml4, mo M to a eot at 

nta. '1!lo b.loo4 olottq t1m1 at thole 1111mln and tho1r 

oontroll , ... ilatem1J:le4. A rfluvubotat" �t, lddoh ootimt. 

e.Saultll.neoaal.f �t1u ot blood clottSna f'aoton n, m, II 

IID4 l p:oneot 1n a knan 'fl>lui» at bloo4, ma 1.l:I04. n. olottiJ!a 

t,nn at bloo4 with!rcam trw the po1'onni, Ml•l mo prolonse4 

by &JIPHII lmtol.7 � at tbl D01'CiOl ticia. 'Zhax• wa A o�ti•• 

8'fidenoo t.mt tho iJlal'OAIIO 1n blood olottin(; t1al •a cb» to the 

aotion at o.tlatoxSJla .t>Sob ut •tabolltN at Mpel'S1lJt11J t'l&wa.

'Zbl aoull\r 41.et ,rae thlretare extracted rith at.blmol and the 

� ot at1,&torln1 purit1o4 1111n& ohlol'Ofed 1n tbSn lqar 

lb.«Atosl•pby• t'h8 41ftlt'Ollt oM,,ota OD blood olott1ng t1a at

(a) tbl lnt.,t.4 41.ot, (b) the on.tom mxturo, an4 (o) pure

dl&told.a •1 • lllNI � � ayozqt puN«Dta69 imroul lD

olott1D8 ti-. 1.D the thtll alMlel IQff tho IIN,
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!bl ltNotlftl 00�+.S,,,.1 ot tb• tplhetio oomarm 

haw lliu: lhOd to 'be ot -.,Or lllpoa·"4oe in their aotlon an bloo4 

olottiAg, In new ot th• 11111loritioa in the nnaoturu ot th• 

�tlo oowariu •4 the atJAtodnl, &l.tillljj,ta ban b11u ra4• 

to OcaplN the blood olottina ootiriUu bhildtio4 b:, 

�� with •tmlor attoota obta.Sne4 with the d?•tod111, 

b ..ttoot. ot a Wnnoor\ 4.Sat, wtd.oh hn4 boen 1nf'•to4 

111 a toxSo stn1n ot �g511111 tlAw.:11 an fed to a aot ot 

re.ta, b bloo4 olott1q t1ae1 ot tbea• cn1mla an4 thot.r 

oonb-ola IOH 4-tam1no4, A "!hrohteat" l'ClllgOat, ldlioh uttmtea 

davltnn«,11117 pnt1t1. .. ot blood olottSna taoton, II, m, II 

an4 l preaent in� knol'D ffl\ml al bloo4,,.,,. uoo4. !be olotttn, 

t111 r,t blood witbaro:m flu. tile pollono,t ffl11ml .. proloJlGed 

b:, a11r,rlmt,)l;r $ ot thl norml ts.. �• .. n o�ti•o 

Cl'fidl:noo tlnt t.bo 1noroa.oo 1D bloo4 olotting ttm •• 4m to the 

acrtlon ot atlA'tmine which an .,1,e11o11to1 or Aapat'S1Jlq tl&'N.I, 

!hit 110Ulc!,y 41at wu thuetCN utre.dtod with athlmol on4 tot. 

ll1xture ot lltlAtodne puritio4 \1111ZW oh101'0tana in tbSn � 

.dltwtcgx•�· � 4ittmmt .mtota on b.loo4 olottinf tt.. or

(a) the w .. tec1 41ot, (b) the otlatoxin aixtln, and (o) P'IN

atJAtoxSn B
1
, 1axo aoapaN4. • uorap peroentaeo inoroue in

ol°"1DC t1mtl in t.bo thNe dlOIL "1• tho &Al, 
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• 

!be .....,_,z f/1 bh.peut!o aomta ol �l,J'Gz'Oi.,'OOllmriQ 

lly .,.tte,tn I pnpu-\1,.,. ... •t'*"1•4 in nta, on4 ooiljllr'ilon wu 

Mc1e WS.Ul tbo atten ti thaae Tita-Sn I prepaNt.iona m the bloo4 

olott!Qs ot Atlatoxin B1 - tr•t.4 onSmJe. Vitan1n r, cmd, to a

loe,w 4ep11, 2 - ari2\J1•1 ,� - llllpbtboquioone (11Nxa41one) nre 

ethotift in c1oorecaaiDa tbo prolonol4 olott.1Dg t1.ao, wb1ob "'"" 

1a.1110ed by � • l\Yl1roJ.:yoou:min on4 U'lat!xdn B1 •

87 Ullizls the •thtuh,jWl,ltin• "OApt, taotoro II an4 VII 

wero t0\1114 to be Wi41Clnt in ti» plnom obt&1no4 hw tJ» blood 

of tho atJ11tox1n • po1IOD86 en1ffll. A a� ot tho •rn ntro•

�tboaia al tbooe two hotal"8 lo' rat U,v, a1•011 .. attepted. 

Inbtbition of the �+Jioao1 of t:beee toot.ors.., oaWIOd b7 the 

proseno• ot atlttt;oztn an4 Aleo by the oda:tniatraticn of 

�lmrin. 1n •ch 0:1,� l"Oftl'IIQl af Sab1blt1on With 

Titnrda '1 bu eleo bom -.:.mtl'AW.. 

It 111U neooaot1.17 to in'roa�to 1lhethar tti. dotiotenc:, 

ot cm or both of tootore II o.n4 m aa l'lll'pcmaible tor tb1a 

p-olanptioD ti llloo4 oJ.ott1na. Jar tb1I purpoao, thtwabople1t1D 

-.. replaced with •ipor ,onoa in the olotts.a, t1ae 4otorabtiona 

f/1 p1•1TW, OnlT tbo 4opt1h11Son ot prothroabin oozrtat of the 

pl• .. DIUID'e4. 

2 
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• 

t\ r liTII' tmotloa tuta ••• pertua114 cm the 

«cpa.-1 atal 11ltl llbim the atteota ot lt'latmd.D B1 1114

�l,Ydll'Oll;,-owmirill cia bloo4 Qlott1ng ware mxtm1l, •S5r lo, a!4e 

with tbfll' oontrola, Sn oran- to detieo1wtuo wblttllor 

pr'Ot!nmld.a WU btiJI& &111:iVJK Sn the� oellc of

the llftl' Ol' 1lbothor tho atlataxSna "·• aotln, lSJm tho 

ooumr.t.na b7 oOQpOt1n, "1th "rltn-Sn I, the lattor btln, e.n 

uwi�•l .,cataotor Sn the JrOdw,tlm at prothrmh1n 1n tho 

u,... oen, . 
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• 

e, r 11.,.. t\moUoa wta ,a, peatw ,• oa tbt 

apttt , 1-.l. zeta wlw the .rroota at d'l&tozln 11 U4

�IY'llll'Olliroo\Dlll"hl an hloo4 olott111$ .... 111ld•l , au. 117 &1/fe 

with � ocmtrola, Sn Oit'6k• to attemlno 'ihetbor 

Jll'OtbrallliD WU being 4utro,o4 1n the p:araohymJ oaJ]a � 

the 11,v or 1lbatbor tho &tlat.mdna .. n a,,t1q 11D the 

oOUIZZ"S.na b7 oOiij)Ot.J.n, with Titon1n X, tbt lattor 'be1Qs ma 

u1m1t1al ootaotar 1n the JrO(luot1cn at pi,,t.brocbln 1n tbt 

11,v ClelJa •
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tG5Mlf)MtN,f d 

I woal4 11h to ao\to4.S. pMhllJ' tbt gn1e1•o• 11114 

an� glftD to • 41.ll'UII the pni.o4 ot rt::/ 1toi71 1-:, 11,1 

av.,onuar, PlilotJOI' o, llouir. 811& ot the Departam\ ot l1oolailtrf, 

1111""1'1 ot :tbo&lo. 

l(r tbanke are elao u to nr. J, o. 0041 S, e ND1ol' 

0011...,. in w.. J>eportDont tor h1a kr•n mtaren in the wort. 

the z•aosz'\lb -.a oonauot.t 11'it.b fimMi41. uat.tAnoe t'laa 

tbt � CoteJ+INDt fl If�. 
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• 

pi:JI 

don cnJ.:r 1n ooo&1t1ona 8UOh u �u, 11h• b!•ai,. 

01ott1rc -.r bl.oak M1mrt-1el 'blood u11nl1, en- 1r &in >iildl1•, 

wbii. tho bloo4 fa.11• to oiot. 

!lu-l:, 1P. t2!1• oentU17, llA•en,..,.alo aopt1oaa:S,a, a 

a,1111• woo1•te4 with esx,ou1.,. 'blor,sn, tn4 a 10111 'tbolo 'blood 

olott1.ns t1m .. l'Oltnp!.t in Cem41en Ca"1o, l'b1a •eant olOftll' 

4!:x,.- wa tz-.oe4 to 1"81•t10D crt iaJa'o� oure4 hQy mAo t'lw 

OOll+·n t,n,os OIC rsset olover (:llbatiel4, 1924), It w found that 

the a,,.... 41oappearoa "'*' tho cattle,,.. to bo fo4 m the 

epnS1e4 he.7, lo4arick (19'1) aa unahl• to prepuo P"1ttmccidr1 

('bloo4 olott:1.ns tutor II) trm tbo 'bl404 at ottaote4 cnimls, an4 

ti. aJ oo tocm4 U.t mn JJ"lt.l.m:l:ahiD -.a nMo4 to tho pleom at 

«!10Dt1o4 M1nol11, the oJ.ott1na t1at.,,. tt'dPoo4. I4ter, �ok'• 

ono-.tzage prot.bro:lbiD � .. tounll to g:l.vo ahnotw. 1W\Llta 

with the plearo at thD a,naae" en1mJ• (Qu1ak, 19'6). 

LSnk (191.1) 4rrnlope4 a bio oua.y tor thP hlil u...._g:1. .. 

t11Mt in the oJ)Ollo4 0,1,t olOY'OZ' uataa l"Gbbltl. QP:Solc'o 

am •tap taoJ:n1que .. 11111!. b p]ea:::i _. dllutod to g:l.ft a

oou161r&ble •ep1114" to tbl olottiq t1- tigur,N u oo:pare4 with 

\be ten Cll tho OO'QD4DU'&tied p]e 7 I, Tbe1e � .. , .. nu]idmtctd

in � ioo]A�D en4 �thllo11 cl 4\oou:,arol, u! in the lllilll]Slb:-en, 
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• 

fl iw t't:r 1o•l to. lJ -5,)' - �s ldJl�dJ.oa;,u.wrlD. 

e, r,.1 ma Link (1"2) 1Ug41tlte4 tm.t tho b'4losiOlll �ie 

of th1a � flw OOll:IU'iD binc •i01lap of h blPv' a:Sabt 

bob to Oldftaticn at OOl.ll:IU'in to w���mr.ln, ,:r!w)b 

ooupl.Oa wiih to. •J.Aebyat to gift clSoo'*Nl. 

Arora ADd llllUult' (196)) poatulat.4 tbAt 1n tho 

a.ntiooecu)e:nt ootirl.V DIDOOiaW 111th t.be ooua:i.z,m,.tij:pe 

DOl.eoule, b antio� OQ:lpnla w1t2:a VJ.tae1n I in ita 

blood a.lotting �lo of pivcllo!na prothrcabiu in tho 11"1'. 

aJOGn et el (1966) obt:o!M4 8Y14cmoo to«- ti. o,ntbaeoo 

at prothlu:lbin end P•N0119'0rti.11 (r.otar VII) "7 b 11"11'. � 

eleo llrno!!tn.W4 inh1hiUon at tlll �ntboMa of tbooo taotore 

b7 )(er .loetcaQ'l bllll,Yl�au::nrin 11114 a lfllttW. of the 

1nb1bi.tion by rlwnSn � •

n» «1Saoo,ei,- ot atlato:dn1 • oootammn+. in •nSmJ 

fNc!a (De Jo,.tl, 1962, Bllapton, 1962) bu &l'OIIN4 t2» tntei.,t 

ct reNIU'Ch worbN to 6tbi1Siae U. o.tteota ct t.hooo tm1rua 

on wrl.01111 bloloSioal lr,7Stcla. Uht.oxtna are pro�• b7 •tN1m 

ct upezogSJJm tlcma.11, a �"' F!Ofl tunguo. .b�j;IJ)ua tl.lmia, 0&11

be grcmn OD both DAturaJ. ani 13J1tbri1o DP11A. � O't el (1961) 

tint aeportie4 that tho tod.o propertue at oe1"'b:wl o:,�a 

of peo.mita wn a to mmbalSo produota at �z'cllla ti.mm. 

lu'bl� •• al (19'2) and Azmrech• et al (196,) Wl84 • Clllplk-Dox 

6 
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z•S!•e to w11,ab at.Do aulplatie .. A44o4 to !noPJlt the JiAld of

atlatozu 1a ou1t1uu ot A. t'llrrul. 11.1r (199.) Anmut.N.te4 tllat 

b pl'Cl4uot1oii ot a.t'llltom, an4 )lonco the 1ao14tllae ot 

•at1atcmaoo1a•, 'fV1.a4 appr..,uh� wlioo e10ree of .l. flll.we ''"

e,.wu cm etieril.uo4 cmJOho4 1'hOGt, rioo, MAM, llri, and .,,_, 

or IIUtu.rN ot tMao •torul..l• 0aj,JOlli et al (1967) jn01ute4 

that St an �loolllar D1xtuN ot truotoao GD4 alUOON 1a uaes u 

tho ou1>oD aouroo 1n tho Caapok--Jlox .U.111 1n plooe ot 11.!0roao, tbl 

pro4uotian ot 1bo tt>ldo mtobol!tilt ot A. tl&wa 1a poc.\l,)' cm!la.noe4. 

Aooo et al (19G,) lZl4. riarp.o, et al (196') haw 1P4Soo.to4 

U.t there az,o ail lout f'INl" ctlat.ox1no. Sh07 hate .J.oo a.temuull! 

tha atruotaN. ot D1, �. o1 U4 �· !baeo an-to:c1ns bAft a

f'utvo...,ar1Jl o='16,.1rot.1o%1. 

!he md,y at tho l>1olos;lool .tteota ot tho d'l&toxina 

bu boooae a aJor JlZ'0.1eot 1n IO'fUIIJ. la'boratariN, •peoS.-ll,1 

1n thou ooUl:ltl-1aa wbm'6 c;rolmc!nut 0C11J1tituw a mjor tM41.nc-4ltutt. 

fbM-04 (190) .,,,..,1184 the �toalwt•tz, ad eleol:Nu 

alcm,aoOJ17 ot aoute liTOr loOS.OllO it><Juoed b.r atlatoxiu n1 1n

bk11ng, and be sugpated thlt th1't tox::10 Jrl,M1pl.o -· 

truaporto4 ti, tha re4 blood oeJla. ne ahu11S thst at lGOet OI11t 

ot 1ta qtotono ttteota ca 4UI to a dSNot utSon on Ula li'ffl' 

oell c:e::bPnoe, 
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lat1ar (19e.) llbGW4 that a e1ngte :to11 ot an.tann 11

deinuecl proteiD IIJDthesu tor over lt8 Jiioura. Be auge1W ht

1n thoM Oll'aimtM.oea. tho 1nhibit1an ot protein "7Dl:hN11 001114 

p1', an illpartGn, pin Sn the t1ove:iop1ant ot plriportGJ. uoarow. 

ludr (19G/+.) obc 14 tbAi rate feel on belenoo4 D:11114 41.tl 

cm 1fh1oh todo •tr-aw fl Aapaw,11111 nawa hA4 b11u crowSu« tor

6 4.lp, 9 �, an4 12 4-.Js rupeotiftl,r, losl ftJ.&ht rap14],r. 

Die nduotion at g.wth l"&to CID the leea oOlltaainate4 41eb .. 

1n Jll"OPOl'tiOD ta tbl OOD09Dtl"&tiall at tho at).ata,10 Jll'04uoe4 

1u the ell.eta. b liftr oeU. at tbt en1sn]1 ,, •• oaroiuo•toua, 

with l"&p14 4oterioro.t1on at th• ldle l!l&rta, 

!!le n]an1Ml, � at blood olot tczmUoat wb1ob .. 

pot tolWrd by Uoruitl (1905) OU£COOta4 that tht1J-;hoplnotin 

(hotor m) l"l'lMGOd he» c'bl'IO,£Ot! t1a100 or blood ooll• 

GOUftt.ed potbruabiu, to p,,4noe 1broiabiu, 1n the Jll'08QnCO at
• 

04lcwa (taotar If), Die � 1n tum a.ot1:ntod tibr1uo£GD 

to panOw» t'ib:r1n. Dowota.t>, Jll'Ot.bra=bin aot1:nt1on ill DOif tbo�t 

to be a to a whole ICll'1ol fl taoto"' wk1nc dteot in u.

p&WftQCe at �1p101 OD4 Olloiu:i, !be pboai,bol!p14 11 c1erift4 

either tro:a atrna,,\ tWUD oelJ• in the oxb-SolSo a,11:eu or t'l,>a 

bloo4 plaiai.te. At J ... t 1:, blood olotting taotol'II hlln bon. 

4Moribe4, ., taz.. ,,.,,., taoton appeaio to be protilin wbtcb are
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llrtla- (19'1t) lbowe4 that a a1ngle do11 of an..tox1n JS1

a.pr.u14 protein � tor Ol't1" "8 Jlo\ll"O. n. 1R1g11ted that 

1n tbeao oirolWtllnoea, tllo Snbilrttion of prntetn @Dt.bad• ooul.4 

play &ll iapaM:ut po,ri 1n tM cl:st-'CJ?Mlllt of periportoJ. DOCNlaJ.1, 

ludr (19G/+.) ob:214 that ntl h4 OJI belonood D1• 418b 

cm wh1ob toxlo 1tr&.tno or AaJ)ezW,]]111 n.nu. ba4 b11n � tor 

'•• 9 dqa, 11d 12 c1a.7a l'H)*ltinl.J', lOlt ft13ht Np14J.,. 

!be nduotiou ot fll'Clllt.h nto OD the lua oootae1Mto4 41.ota .. 

witb rapid 4oter:l.omtion ot the M]e 4mta, 

!ha oloa1Ml thooiy of blood olot t'ozwUon 1ddob .. 

put tozwrd by Uarawlt1 (1905) auge,aotod that� 

(taotor m) rolcoaod ttw clomo,4 tioauo or blood ooJl• 

oot1ftto4 ptvt.bnabhl, to prv61co tb.roDbi.D, 1n tb• proaonoe of 
• 

oaloim (taotor IY). De tb.ro=b1n tu tum &otivato4 tibrino,:,m 

to p.v4Doo tibr1n. Jiowo,er, prothroabin activation Sa now tboupt 

to be a to • whole Nl':t.o9 or taoto"' 1a1c1,,. etteat 1n u. 

p;Wt.Doe of pl',(>epbo]1p141 cad «.lOht:I, b }lboapbol1pl4 1a c!erift4 

either tro.a c1lmG04 twuo oelJ• in tb• erb-111&10 Qatoa or t'lw

blood pla1illna. At ?ua, 1, blood Olott1na taotore ban beon 

4eaorille4, ao tar. !h111 taoton appear to be pr-o1i11n wh1oh an 
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p: El£ •' IIQy Sa true •+@i!W 111 no..i pl.rs •• Unltn 

ti'br!nogci (tutor I), .,_ oamo, be 19.,1\r GetaoW � 

eleotzvplmetlo or othar rl\,s1a0-flbntoel teom1.quoe. 

bre preunco or •'-woe 111 a giffll plo1m IIU8t be 

iaf*1a-w4 tlw Iha Nllllta of addition � 111u 1n 1uitab\r 

a.111p4 •ill ntro• 01.ott11:1a qstau, 

o. •• (1,.r.7) ws�w that tbe �tial ot 1h• 

olotrtSdg ti.a of bl.oo4 IDOuo-4 by 4.iooumrol .. no, •ctelU'1\1 

dull to a W1oiancJ of pz'lltbzud)ill, but ooalA be oauo14 by a 

Wied.cu�, of 80llD othGr o01Q01tian oocpoaeut, Ill riw of tile 

e1n1J•rit1e1 ill the atruoturoa of tJle ,ontbetio cou:arizis and Ule 

&t'J.a+m:tn,, tbt o:q,on,,cot.e c!Nor:U>e4 111 Udl tbom •c• 

�rt3).n, to c!IQtc,,,.100 tho cttoot of at'lAtcmn OJl bJno4 olo�. 
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2(1) 

!h6 •tbo4 u•4 tor the prepl,fttion at • be1Moe4 

41.ot .. tba11 4ooaribe4 by o. laa1.r (190.). !!lo 4:1.ot _. 

0011po..a. of Clri fiOUI' (1000 grua), ro.,a hon nour •

C 1000 crmw), oo t 11xture C 100.5 ciua) , lfoth1m1nl (40 111"») 

and 1<,1J1no (2.0 r,ua). 

360.0 ll'"D r4 tld.a 41..Dt aa aacle lllto a 4oldl with 

'71).0 1111. at bo111na a.tor � Oll4 Ulan 50.0 gru-

porti.OM at the .:O\IOI "" plat.ct out in �tri 41nhoa. 

!!lAI ct!llboa wit.h the food WD1'e then at.l..,111:0d toi tw-.t, 

-Smateo at 15 ll)a. p-oaauro. 

5.'ha A4aorbent U3od aa Ol1oia Gel C. It .a opl'OAd

cm cJaaa p.1Aws uralna t:hm«on'o 1111n-1Ayvr ohl'clntorrpl,So 

•\p11111t aocor-,sna to the prooOl!uro or 'tabl (1962). 

30 P• at the daorbat aa uaed to ooat five, 

(20 cei. z 20 o:a.) "Ch:tuatoplatea• with a 111,yv 250 u. tt,tok. 

Jotiwtioa at •chromtop1atea• 11118 =n-1e4 out in a 4ry1ll6

ova at 110° c. tor 90 aizmtol. � )INpcll'e4 plate• •c• 

th• riore4 in a oabinol. 
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l(U) ftttvNs tpf "f!.1rs-1:Gti!f.•" AC b A0t!PJ1M

• > lmsvJ tt.qn or 11.1,e, •

A pin.,obt ct it:1 IIO'Ool.lm ot • toxto 1tn1D or 

MIC"�)lu1 tlmat, 1dl1o� 4 1"* �,.. Wltur.4 la a 

tetntn,i t'11MUII ltnlt (8.0 cni-), 

ll(:lllllha tu.lpbatit u::,a"'11 (18.0 pi 11), filtu 1111 Chlari&.

(t .o �=i), , .... • w e...,1"'11 (o,a. .,._, 

!\lilJ'Nt (1RO,O ... ), A1t,r ((O.o, paa), al •Mr 

('°°° 111,) .. au.-en,t 111p'1cwJl.J int tbe osrta• flt

Un sa •ob ,.1r1 •so, 1• .. •ovww4 U<! •>:z sl t. 

1•Mllau ,_ n,- aq. at ro.w ,, JtNtua• (2a° o.) 

(t. lud.r, 1�). 

fld• OODt 1!rwl1& � .. ab:o..111 ooc:t:SmoW11 

b a •l IP ..,,., .. atrootior for .S.. baazw, ffl"C atmnoJ. 

u eo1,m (.,. to11cb ri 111, 1�). 1be ,.,._rltJlS.

ata ,t .. tbeo 4SJaW Id.Us •• to a oa-Uieno>to 

..-,111te-t1an -' (a,$ 4114 abwlii4 wi\Ja oblGNtww 

• 

-�

., ai. 1 ) • 
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11a pl&._ ••• J u'IJ.at.tl,y c1otalopa4 in P. eolttlm � 

'per OIDt. lilrim.Dol b � oblONtwu. • plata EN 

4) 

T: • t'!Qll-t'l110l'O:JOo:ice 4U.Dt1Gn � (Tw11loal 

Pro&Joto Iutitut. topo,.•t Do. 6, 196') _. U11o4 to 

estimte t?:o aouat at d'l,.tm:Sr, in ti» A:a1l,1 Snt:ID ot 

0,2 al. ot tho oor,e,mb,lW � (c1Ncril>e4 Alme) 

a 1.100 41lutlo:l. ,-,6Zill 4ilnt:14111 at tld.l oaJ.ut1on 

'IOl,.., tbcm mu:dn14 tor eia cb:I.NctvistJ.o bluo ar pooc 

tl.UOl'OIIOonoo ot tbe a1'1AWX101 mtltl' ultzov1alet lidlt 

at .565 •• att»r opottlng on the chrcm.t.op]Ato and 

11- 8II0\1Qt ot AtlAb:la I in tho 1pot wlt.h tho

lMri tl.UOl'UCODOe ia gi'fal U � X 10� ll(J:lj 1lhUri 

that at .&t:i.tndn � ia ' X 10� QG'I• (2:rop10Al �ta 

Iutituto l»J,art, 19&,). 
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• 

,,..,,, at ,,., 'llott.?:e !'w1 

A N 1tdal "Bit- lvt111" t JI \ .. •14 ill b 

11"1w1e� ot t·mst olott1llu Um. "'11 •tlloa .. 

� llJ Ola I a (1'59). JJl Wr, t11t,1A .. t, t av••.

&ll � taotoac ••• beJ4 � •er tpt r.-.w II, 

TII, II, anal I. 

911a ·�t" .,..,,.,t; i. 1pea1Moa>v c111t1o1ent 1A 

1.bilt fol.II" h.oton, al tba clottin& ts. i. tborotoro 

4ope"ot1t. «m)..S,� upon tbo CO"»'Elmlt!m a! ttoeo tocr 

faotara in tblJ bloo4 Na;l,A � be tDlto4. ff:G � IU

aup� aa & � IIQblttm-oe in a WO\UI • rsolad 

a:,pouJ.,t a,:abted to 111m 2.2 al. tor 8 t11ta 

(1',ei,JAl'd and eo.1 oaJ.o, nc..:1"). 

Vm bloo4 ca colloote& in th6 prop.u•ttao ot 

9 parb at bJoo4 an41 part ot 3.1, per w\ aoas.m otbte 

�- AOl.1ltil:ll i:l ••• b fla1se-c-1Ad t:%Nilllot11t 

lWf:Cllt .. •••eo>.1'04 ill 2.2 111. at ,.2 al. ealut1.all ot 

oaJoi.111 ohl.o.ti.c1a. 0.25 al. ot b rsrpsb .. p1,.tw � 

into ,. _,1 *' tube &114 _. plent4 iD a •tor bath a\ 

yf c. tor o tn a1JNtu to cttn1n tbl woridq t1 ;.,cnturo. 

O.OS Ill. at the oitrate4 bl.oo4 ,.. p1pettie4 alt «n4 bl.om 

Sato the l"IA6"'l\ Jn*11A�, bo.l4Sn, t.!18 tip ot ¢.petite Juat 

.Jiote tho � at the reao,nt w q,Sna\ tb.e Snnar wll 

ot tho t.t tu.M, IDl otm-t!q the etoi,-,.tall rdalltlmoowtJ,J. 
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the ••t-tnN oonta1n1ng t.be oltrotea blood an4 ti» 

rs11 1t .. '11o>ro4-,. GD4 t.be aSztaN .a +ba 1d't ill 

tlle •• llath fOf' at la 1st ):) 11110D11a. At lbot't intarnllt

2'be •tho4 med to,;, tb&\ 4-wvol,at!.cm at tho uoaimd 

Cllf'teot rl FOthR>.6111 ml pzwo,ntrtin -. tl:at dNCllibe4 

b7 On•A and .Au (19'1). 

Blood aa Cfl)llOW into 2.S pe1" ooat p,ta•a1tn 

onlAto aolution 1D 41stllle4 •• 1D thl p.�Uuo ot ODD

JIG.rt at aml•W CIOl.mian to nSno prta at b.1*- Thi- axnJnW 

'blood ao ocn�4 t� taD aSou+ioa at 1,SOO r.p.a. 1D 

or4or to obtA11l p1,-,. 0.2 111. ot tho plo--. d1lutod 

with 1.8 111. or u. 4UutioD oalut:ims. n. dtlut1on oolution 

_. m4o ot 0Wi'C1111u battcw, plJ 7.i, (200 al.). o., per oesn 

N'!1Do (Goo Ill.) cn4 10111t1on A (200 al.) �11\ian A-,, m&t 

at ,.1, pear ocat. (w/y) tneoalm oltrato d.UIJ'mto &qU80UI 

IOlution (240 111.) 11.114 DiaWle4 mtor (7'0 al.). 0Wl«l 11

blltter .. pz,,puo4 by d1oaolnq s.ea ,, .. rl D041\D 

�be.rbltamto (�ito111 eo41111) on4 7.31+ occw rl 

eod1m ohlor14e 1D a a1:dure at 78';.0 Ill. ot 4lnUll4 •tor 
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15 

ad 21,.0 lil. ol o.u. 1',�lado aoi4. 0.1 Ill. ol tbe

c1s1nt1A pl• .. t:nu1ara,.a into ti» bottm o1 • oJMD trr , 11 

t11t � 1A a wtc,..mtb at Jf c. O.t Ill. ot thn-�eeUn 

(DDCu WOlll'OlllJ, WidJlf 1, lltl!IW) .. •4W ml • 

tube .. t-ru-le4 to aiz t1* oont.rta. !bo tube ..,. "1]1121!

to Stand in tlJa •tor bath tor ,:) IIM<ml to "119 to the -.,ridq 

bmJ,o.tutuN <I YI° c. "Baotc>-thrt,:.b,pJ•etial• -, INJ)plSeit 

1n aujl"l1ilo, ol 1.50 IIP• •ob. Btrton t:!ie tb:av 'bopJ•1tiD .. 

•14, it -.. oa:tnl4toct cn4 oantnt'uca4 .. tca1lme s- rm

•nr•J• .. l&Jt1o4 into a olen. fbr7 tut tube. i..o 111. of

MliM .. 11M.t1 to it, and tho tmo 'IU trirl.14 1n orc!lcz-

to 11.1:1pt114 all the parl;.1cl.oa. !!le tube _,, ttion p]ano4 1n a

4£{' O. •ta-lllltb. At' m.nut.a in�, tbl 1llbo _.

1rirle4 aont1,y to N61Sl,,8'4 � aoJ1"-· Attor 10 ldnutoa,

the tDbe ... ....,,14 � tbit •tar teth e.n4 ocn� tor 

J ll1mtu at 1.SOO r.p.a, Sn orc1m- tr- ,oA!•tAlll: tbo part;ioloe. 

!be suparnatent tu tr.anatGT04 to • oleon tube en4 stored 1n

0.1 al. of 0.02 t. Mln1•n ahlori4e .. bloll'n 

toroibl,r end 4irootl,y into tho p]Aa=-�oet1n mtuN 

em tho o�p--,.a'toh .. etarW. nS•altnDIOUAJ,y. !be t.at 

�.,, tlbekon qnSolaJ w bal4 1D tho bath without .,St.atlon, 

!t le«M utomi., the tube .. tilto4 to the hclrilontal

poat.tua al wu obl-,;,o4 tor a toz :t!on ot olot, wbSch ..
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ibJ e1.S pidDt, At tlw poJzrt 1:1» atop a-tllb .. atonal 

mt the t1 , ma � 1lo tlle tmth of • •ooa4. l'4cb 

p]•am I o,,le .. nil m �-.

• � tSao m th1e .,.. •·''' an u.

ocmdno4 ettoot ot prothracbm au! p'OCOtlftiU.d m tto teatocl 

pl.em,. on. olottizla t!m aa tmw1twz«\ to I*' omt. ct

imml a.ot1n.v b;r udna • oorrel.,tSoa g.epb (0mm, 1911-9), 

t'!le 41.luUozl GUl'ft of ncrm1 p]OB'llt U UN4 m Ulo

FOthroabm an4 proooa:mu-t1n a-t.bo4 of owxc Ul4 w (19'1) 

and 'l'ooho7 (1958). ma obta.1m4 b;r � t� oooomtl"&t!on 

of Dm:Dl p]n • (tnldna the 1 1D 10 4Uut1on aa 100 par olllt) 

� the alott:iA!r tS s at ti. p1aim (1D MOonda) CID a 

4ouble-� +brda Jlllpl!', 

a) 

A •i. aJb1no l'At wbSob � .500 siw •ppweheteJ., 

.- omaatbetiso4 1111,h 0,2.5 Dl, Rechut.l, by 1DtrGpcritomtl 

injeatton. lmbuta1 b.14 boen f0\1114 (Foal on4 lnb1nson1 1959) 

to be the 111011t att1ount cnooetheido ftCllll!t tw uoo Sn Utor 

portue.Lon •• � m rata, Die u401m of u. rat ..

thlnl opm,tt an4 G pe1i"IW.a- na,4J".i.,. tu4 into th9 partal 

flins tbo 1ntv1or •am ocs.a _, m. anA 1.5.0 111. ct DC.tml. 

MJSM tollowe4 by 1,5,0 lilt of 0014 b1.oarbonate-buttcl'OC1 
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hp]em1I ee1, IOl!ltioa (llllw• ml Alltln8m, 1,SO) Giff 

, al' a,4 ttsti,ac,. tt. li"1' "Wm&· e i=•rw• at 70 OIi. at •t.r• 

late at J*d'l!il10D .. o., ale par .simt.. !he liYW _. 

U., em!11110 troam AD4 eJ1oe4 1ato 1.0 m. eJtoe,. ttn11 

111o .. GU\. pl'9plll'04 ftp1ctl.1 IZl4 webe41A e berm ot the 

t'teob, oald l&l.t 0011lt:1aDJ tlut, G6ie then p]aoe4 1A so.o al. 

at the alt IOllltiaD iD a noppare4 150 Ill. J:r1fl1+-'l)ff nm

11114 meboa tor tiw n1nu• iD a wbn- at l'OOII �tw:e. 

ffla ol1�• am• t� 4raJJlal Oil a tiltff pi.per, 11114 ODD ...­

.. � and pl�4 iD a 1.50 al. � t'leek 

0011tlt.Sn1ag s.o 111. at � buttoaed ao1utiaa. � t'la1k .. 

t11qv11ihmta4 WS.th a� a:qi,m • ,;i ou4loo ilioxSrSe !dztur:o, 

atoppero4 anl pi'::a,4 in a yf c. •= lath to%' tnoumtion. 

four 1 • •• qm.nUtw at 11'°1" aJ1oee 1:a111• Sftpl1"9d iD tb1I 

W17 iD tout' fl.Mn u4 tnoulllted tor o, 2, ,., 6 bounl, 

roapec,U�. 

b) eeu,,a.

1.0 Ill. at ,.a par oont aoiutSco a1 eo&h• o11nto 

c1lbJ'cheto Sn 411'+:S]lod •tor WU aJl'lk\ to the ,_a,u:, \n IGOb 

flt tba tour 'loako '211ch aoro tnclllxlt1ng. 0.2 al. at tu 

oitnted 1nouhlt1on ao41m .. �tn w1t.b4.rrlm am 1'"4i&tely 

.Sm w1t21 0.2 Ill. al TC'30n=l• lruttcr (pJt 1.,) &Dd � 

tor clott1Qa h.oton (J:ub an4 Owww, 1�). tho Iw1boto1e 
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6. 

llut'fao .. � t-, c111.01T1Da 1.72 gr-, , o, r-sanw.

(Cil,JowJJM) in ,0.0 ale ot 0.1 I, �b]� &o14 &114 

ct11nt1"8 tb1a JdxtuN witb 4JJit1Jle4 •• tac, mm a 100 111. 

eolut1.on 1n • �to4 ,o.lll:llb1.o nno, Ille li'f'm' nl1cu 

an! t.blS r-•a1ni:Qg inculaU= m4im •• pcw.t J.nto a 

hcno09D11C!l' &114 � moeratod. 0.2 a.lo ot � 
• 

bawopmto .. aJilO Withdro.sm aD4 1a-,1•tel.r D1zo4 "1th 0.2 IIL 

ot the Ia1Aawole butter &114 u...,..a tor olotu,zia taotox• 

(Pool and Bobinaon, 19'9). 

s.'ho ton tw tobv111b1114 t!le OC&ldN4 ottoot ot 

protbra:lbin n.n4 pl'<)aeUVm·UD G:lp,1.cou4 tt,,,.,nhopln•UD Jnpl.rOd 

ttoza tioauo m:raot (Qu:lr.k, 1938). 

IJ'b1• tao!m1que ot o.,t:1mt!Jl3 protJnoomibin With l!:1,11ee])

Viper Va,oa ma omo� tbe aocie u iilAt ot Jullorton, 19't0 

&114 UIG. ot lll"'N]] ond �. 1"-0 1n llfdoh (•) 0.2 al. Nab 

ot p]•ftffl And 0.02 I, 001011,m ahl.orlac» aolut1on 111J1 U381, 

in l"told ot O • 1 .&11.. 40 1n tho Quick' o ( 19 38) IZ'tbod. 

b) 

11U uaea u tho tbttcMJdnone. 0.1 ap. ot the Vcoca wu 

4ilt.OJ.Y04 1n 1.0 al. ot 41nt11Je4 et.or 1rm41atoJ.:, botaro wio. 

ln1eoll V:lpor Veum poa.01111 tho follmriJII adwnta,cN I

(1) It 1.J conatu, Sn potffl'OJ'.

(2) It u in a ol.Go.1- aohltion. ' 

-
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(3) arc,o,pttdan ot tba �n rm ... uan ot •
tUrria wll 1a pro1-hl,J a--• .oomat. •h1o:tnt
tlwD tba � ot a f1lll"Sn an4 eOe1«1t ol.ol.

1- 'fliata ot Liftl' Pumtian.

Allcal1np lboaplete•• 1n l'b!!9

loola� (1�7) and •u.,n (19'1,8) llinSQgUjobfl4 

obat:Notiw i'l'oll �tom jau,4joe bJ' eatimt1Jts t.be 

p,uUi;y at &lknl1•• pepbatue 1n IIGN:l. 

!he butter wb1oh ... uao4 ta Wa p11tJ....& 1SQ8 ao lo' 

a1M01n.na ,., 114 at cml11,lz,,ua oo41m �t.e u4 3.36 f'P•

ot to41m ldoarbomte 1n 41atUl.a •1ezo 11D' l:flda up to 

1 litre. Die lrllbotnte war cu lo' 41oaalrizls 2.18 •• at 

aseoa\m pbanyl. pbolSpbo.te ill e:mot1y 1 llti,, at 41at1lled 

•tor (lil:IG, 19,56). 1or U. «cpm·IMMt, 1.0 al.. ot UJ0 b-ittw

4Dooribe4 obcmJ, and 1.0 al.. of the mtbeti-oto Nm w1x:er1 1n •

ten tube to g1,. a eolution at JIii 10. b iDbe .. olJo.t

to ?Wc1n 1n a •ter bath at YI' o. tar .3 llimrto. 0.1 al.

of 11Gru11 .. aa4o4 to t2le �to oolut1on ta the

tllbe w &txe4 gaU,. � tube _. Btol'JAx'w4 &114 allo11d to

1•1•-in 1n the bo.tb tor DIIO� 15 111Auta. Tl» l'IIOticn ...

•topped b7 al141ng o.8 al. ct 0.5 n. ot eodim lo-4«ia14e eolut\an

1n o.s.u11e4 .ater. tho control wu pr9pu-ed 'b7 mxSna 1.0 al.

ot butter, 1.0 al. of IIUblt:mto and o.8 al. at o., 1'. oodim

� aolutton, fnJJ,•od by 0.1 al. of nCllUIJ. 110N11n

19 
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ID01twe lc11\ iuhe. b atnn4ard 1"&0 prepanit � •1dn, 

' 1 • 1 Ille ot buttor Wit!l 1 eO lil.. ct 0. pbn:ol O+ama5ard DOlut:1.ao 

(oonta1oq 1 •· ot V"lcol in 100 111. a1 411itsJl14 c: �} 

&11r1 o.e Dl. or o., u. ot D041ua Ji.,"'11rm:!.4o eoJ.utio:n a a 

41ttei'Clt �- 1'o oaol1 � tt. test, cantrol m:d l'trnl&rd 

10lut1c.ns 1.2 111. ot o.; •· DOJ1111 b.1.cet>anate &(JQIIOua 

aolutton f')l.loa.a. b;y 1.0 Ul. ot m1no an� aolut1m 

(oonta.1.n1n,s G.o F• ot ,. - a::auio mt1pyr1no � 1 litre ot 

41.ttillad •tar) a?l4 1.0 111. at pc,ta.u1m t'«t'i':l.o)eoi-lo 

GG1ut1cm (c� 24.0 �. ot potudm t411T1� 1A 

1 litre ot 4atille4 •tor) w:• -Med. Blab tube W1Da a1xe4 

..u a.ttoz. n;;?> a&11�io11, 

'Dlo lt::maar.l, OODtro'l end ... 4t aollnioa.t WIIN then 

11a:11n the -i,eotzvphob.Gtier ( .P. Goo) /181,!ne\ • blonk 

(1,1 111. or buttor, 1,0 111. ot cl1ltUloc1 •tar, o,o al. ot 

0,5 tf. 1041111 � &QUOW:J ool.utlon, 1,2 Ill. at o., D. 

110t!S11a b�t. aquD0U11 DQ]utJ.on, an4 1.0 111, ot • 

potnndm t� aquoou.s .»lut1on) at !110 au. 

'b) 

hll wttb1D tho 1'CUIQ) 0.1 to 0.8 IIOI• ptr 100 Dl. ot SONI. 

11ut tho DIIJoriV of the WUII ore witbin tbo )1lll+.a 0 • ., to 
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• 

0., (1'apa m ls1 I :cl, 1,JSJ lbottw •• ,,s Q • lld.tll 

aA l!Jrc, 1,,0). 

'1111 inl!boot r11.>t1aa of ftD -. Boa:p .ma 11114.. 

:In tti•a. • N4 ooloua- 1o sl't'lll b)" bilinlb1n with 4111ot1cn!

aul.piu1l1o &014 1n tbo � ct 111011a IUlplata (to 

p;-oo1pitato Jll'Ota.1D), an4 alcohol (to libe&cte &114 4111elw 

tbe�in). 

A Meao-l'OIQllln .. ma. b)" atl:1,. 10.0 al. al

eolut.ion A an! o., al. at eolutian B. 8olut1on A .. JINPlN4 

b)" di11ol'f1n6 1.0 gro,1:1. Mpbon1l1o ao14 1n 1, al. ot 

oonoentrat.d hJ,bvnblorlo &014 &ZIil 41lnt1"-' wttb cU.oUllo4 

•• to 1 litre. Oolution n aa J!l'OPIU"Od by a10001v1n ..

0.5 grua cl ooaim n1tr1to Aid mld"a up to 100 al. with 

41otUlt4 mtor. 

0.05 1:11. ot illO 4111'1-'fM&OC\ w a4'c!o4 to 1.0 al. cl 

.mm 1n • 10 al. oon� tut. w, attar , •!mittta, ,.o al. 

ot 9',C al.ooho.1 and 0.5 al. at aa.w,,.toa. Al• a•!ua aulpbato wcno 

atl/kld 4n tlat order. Atta a1x1ng, an4 All.cnr1DG t.bo tobo to 

nan4 at roar. �i:..tu.• ttr • turtbDr 15 n1mJtoa. tho mxtw-e 

.. oan� on4 tho oolour at the ol.cm- 1upen:,=itmit

tlld4 _. rm4 1n tbl ,pootxo�tcmotm- ( .r. 600) a\ 540 c, 

Attia' tho Wt:r\lJ:mt hla4 bO'a 10\ to IIIZ'O wiib & 'blank, 

21 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



!219 llleat .. Jftpared "7 411nt11111.5 al. or O<'Nentn1114 

�Ol'!o ao14 wiill ,s., at.. or &tilled••· •

atanau-4 aohnicin .. propu"'4 "1 ,dg4. i .o al. at tho 

4iAIO-ftClt}mt (4oearille4 cbc,,e) wit.b 1...0 111. ot m &1/'i'Obol 

Sn a tu.be. ,:> ldmat.1 at..? ellOled tor � �. 

'lllban the ooJ.our .. equlftlout to t!lat pr,>1noe4 by Hl"Qla

oonb&1n1q 't.(I •· bw..ruldl:I ,-. 100 al, 

o) l!rnbWnom!! 4 Mne.

Da1:2,r (19'1) oonolw\44 t11a, t21e ton tor Ul'1.Dli:, 

Ul'Ob.llinop 1a om ot tbe rel:h•blc Ir ·;.a vt 41tteNDtill 

2.5 ai, ot oetrlt!IQl4 toet uriDo an4 2 ,5 111. ot 

lhl'lioh'• f'lll&ODt llO.N n1ze4 Sn a ton tube IID4 ,.o al. or 

mturato4 dt•• wtote oolUtS.cn .. •4<114 to tbe ldxtllre. 

m,.,1tab'o napt,... -� by &Jet�Tiq 0.7 •· at p-41tlottly'l· 

e•i«»l,aa111aob;,do in 150 al. f4 oonoonb"O.to4 n.,'1ro::hlo1'\o &014 

an4 o,!ll10G 100 al. ot ditlttJled ••· A blank waa proJIU")4

22 

1,;r w1:r1114. , 111, 2., al. at non:111 1ll'1m and ,.o 111. or DAturaW 

aoa1111 DCttaw and eda1� 2.5 111. or miz.Uoh'• ,,....,,tt to the 

atxture. U\lor oU ettm:,eace:no., hat o•••II, the opt1cal 

4em1t1co at both th• eton0o"" eolutt.011 and b ton Ul'1m

we.re n14 at 540 1:11. roi- tho ,at:>n"", thD i.Jultru::ont -.a 
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.n at 11 ? .d.th ••• u4 tar the teat 1ll'iDe auple, 1• _. 

..tat •o dth tho blank tluorOe4 eboff.

!b 1tuaa.rd aollJtim tor tlrob1l1oogc ('ft::•••, 1925) 

.. prept.Nd b:, a1aeo1:nna o-, •• at p•iolJiitJ.wlo1n 1D 
I 

� (•/•) &l.oobol mt •de up to 1 litro 1D -the &l.oo'lol. 1.0 al. 

ot th.1,1 aJooboUo IIQl.utim, ,mo tnDAtcx,.a. to a 100 Ill. 

'f'Ol1z:wt:r1o t;l••k, aD4 5.0 al.. of •turat.4 aoai• CW'bomto 

wntion wa acJ4o4, an4 � 41stil.le! •tcr .. aMeO +.o 

11:m 100 al. !td• pbbnolphthel•ln 1tan41.r4 bu a lia1Jtr oolow 

to tmt giTClll by o.,a-, 116• tlrob1J1noga 1D 100 111. at 11r1m 

(llatoOD, 1937). 

4) 

flV.ol turbWV teat; wu euoou� uad b;y 

lbolat,m (1,,.Z.) u an AM4timal � of dia� 

hepltitia txoil obat:l,lot.ive jAlmdico. 

J. � l"M#11t, (1:111&, 1951) m1ob 1.a a buftero4

eo:W�on ot tb;raOl, mepreian4 
.,_,. 

� i.ting, 3ust. to bo111ng 

po1Dt, 1.,a (7J• ot lmti1tcmo, 1.0, ,:p.. ot oo41�tione. 

3.0 1111• ot 1tiyaol and 500 111. ot •tar• \'ho turb.14 au:turo 

w then l)OO].o4, obe,,_,, rm4 &Jlo•o4 to otan4 �t at 

l'OOt:I too.-z,ature. Wore uoe, 1t. aa ni.Jorm, en4 tilto1'04 fl'OII 

the miou ot tJvao,l. .ti1ob .. proo1pit&to4. 0.05 di.. at oma 

_. a44e4 to 3.0 i:ai. ot tho tti.,Dol l'CllgOnt. It-.. e\:a4 an4 
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a]Jcwa.t to nm4 tor (iO a!Jmta. 'fba tarb!,tltif .. recd 

IIIJ'1Mt •Jbm:Su �. !ll'loN .� oamuW ot • 

�nanaut nrpoaaion ot tOt du � ..-,.t1n. 'ltle tcr:nt1n _. 

pz•}*le4 U tollnn I 10.0 g:rua of Mttn1XW (bt11•1•�lnM

�taa1ro) .. 411001'904 1D 100 lil.. 41St1ll94 wtar. 

2S.o 111. at +Jiu aqu11C1W1 ai,l.Dt1an ot baM1 .. 1'IU'9 oaw +o 

2,.0 ail. ot a aol.uUGD at � mlphat. (1 tP• at 

� atlpbllto .. a1•Mlfl4 in 100 Ill, a! 41atille4 •tar). 

'ltle a1xtUt"lt .. etoppn..ct, e'bom, antl lett at iv.- ta:peut.tuN 

t�:r 1.5 ba\lr'9. h r-"1ti116 F0011111ate at tormdn 111a

24 

� rrtvtd b;7 gontl,f ohak:Sq \t \llltil it WIS ffll,IIJy � 

throl.l(Sboat the ll(u14. 

1lt.5 111. ot th1• ton••i.D wspeN'ion W1'9 &tl0o4 to 

100 111. gelAtin DOllltt.o:n ( 0.0 fP• ot pn .,iatin waa 

a1,eo1fl4 at about 90° c. in SOO 111. ot 414tme4 •tel-) 

to9Dtbor with o., al. ot 40 per 001>t fca-.lc1abyl:le to ooa,D.'t 

pem>NID� •oottius"• ruob a ptiD aaas,ones.on ot tm,n&1.n 

bu beGD t'cranil to be lklllival.en\ to a oormctratloA ot tOtW 

GllnmD of 100 l!Gl• F 100 al. !be gel&tin J\Wl""'niffl 11118 

tA• mut.i with ol&nf1o4 platin (oorit-eSn1ns o., al. at 

40 pel' Olllt i'orml� pll" 100 Ill.. of t2llt &GlAUD eolllts..on) 

to pTO � 0Cll'�1)0Di11o,s to other allnaiD 00D0antnt10111. 

Claritiacl p].a.tin 'IU J"J)U'e4 U ft')]�& the •'lhltie" ot AD

qs, in appa1>rl•btl7 twic• S.te wbm of 41aWle4 ••, _. 

'f1a'Gr'011111 at1.rre4 into ooluUon. 
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fubo 

1 

2 

' 

.t. 

s 

G 

7 

8 

9 

10 

Dia ll1xtuN .. -.w, with 0Clllt1-] nlrr'1111, - • 

'boS]Sftl ._. 'baib ta- 1 bo'III". It wa ti ID tilte&•c! tboa,b 

a la1'ftll JaJC' 1n a bot fl\umol t n. ol.Nr • -11F+J.r ya1lolf 

filvate .. lapt Uqu1A at about '!,OO 
0. tor UN 1n the 

Jll"'PU'Gt10D ot the •� &laoribec! wx,va. n. to� 

auturo1 ot platin ml fw.s-1t1a-.1at1n aua:s,ens1an ..eze ma. 

1n _,, tubol •-

al. ot 811•& 
at. ot ftl.UO 1n 

OllA� •• ot allnm1A
IOlnU.-i. ompca:la1on. F 100 al.

,.6 o.ft. 10 

).2 o.8 20 

2.8 1.2 ,, 

2.4 1.6 40 

2.0 2.0 so 

1.6 2.ft. 6o 

1.2 2.8 70 

0.8 3.2 � 

O..t. .,., I 90 

o.o .. o 100 
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1 

2 

' 

� 

' 

6 

7 

8 

' 

10 

flie a1xtur. .. IIMW, with OCll't!-1 nurSllls, OIi a 

'llcl,i1ns ._. •• tw 1 llour. It .. tJaa ru...a tm"ol&F 

a lup papar 1D a bot faDMl, b ,.,.,r. ll1d)Q,r J*}lc­

tiltrate W bp\ ll.q\114 a\ &bM 5(JO C. for UM 1D tbl 

i*•p,uutian or tbl ,� aolGl'ibe4 &&bore. b t"1,,_,ns 

mxt:u:roo or ,,.:,attn 11811 toz'IIUiD--9''\Atin 111&11pcs1cm ..cue as&t 

al. ot 91lattn 
111. or ftlDO 1D 

0)1•� •• otellll:adn
1111Dt1an. 

ou:spc:amon. l*' 100 Ill.

,., o.,. 10 

,.2 0,8 20 

2.8 1.2 '° 

2.4 1.6 � 

2.0 2.0 so 

1.6 2.1., 60 

1.2 2.8 70 

o.a ,.2 a> 

0.4 ).G 90 

o.o �0 ' 100 
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1 • '1JV mr:w mt JlLQOl) q9&1n-g 9E lllf PP!! n, 'c!­

on ;om.DI 1>1 ,:. 

1. Cc.All �OD teat tuboo 7.,oa.2 10).

26 

a, <>ra�to p1i,ottao (2.a a1., 0.2, a1., o,os a1.,) 

,. Plutlo tuboo (10m x1 ., ao), to1' coll�Ucm 
1.114 atorace or ct trated bloo4, 

4, A wtw bath (ct J7°v), 

5. A lArno pnll' ot actacore, tol' 4eonp1t4Ucn,

6. " etop ntdl.

Q. 

,. 

b'PAA49tt' 

t'hl'oa'botcst (zt,os:uu'd 6 co /o - OSU>) 

.3,2 a:i. aquooue oolution ot c.ilotm ablott14o 
(colvCDt fOl' tJ:i.r,o:!boteot NIO('Cnt). 

3.1, poi, oant (w/v) coc11m-a1troto cllh3'4roto 
oolutiqn ln d11t11iod 1111ta, 

I 

A sot ot tirolvo culo, Albs.no rata wo1£1)Sns 

opproxim tolJ ,00 £1':;ma oaob, 11oro obto1nod txva the 

� ot J"!"'1l'Q.'lOOloa1• B1x or th voro 1'od on tho 

bol aocod cliat ( doooribod 011 pago • J 9.,) tor a period of 

toW" ats.1• aD4 tht a,ccit1JW18 olx }\'01'0 fed on the oontan!not<ia 

41et (c1eooribo4 on paee .J.I •• ) oontinU.0U.111 tor a 

pwto4 ot tour a.a,o, 
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27 

9111eot19n or NoocJ 

At tho tlD4 ot the rwsna perto4, oach r t no 

4e=pihtod, uoina a pef.lt ot l.Al-cO, sheJ'p ociaaoro. 

Blood, tvw �ch rot, paa collected in c. different 

plutto tuba (conta1n1na o., Ill. ot ,.1) (•/•) o.("Uec,nl

a.olut1on ot oodi,m oltr to) to a a:ll'k ot 5.0 al., thllt 

to, 9 pnrto of blood have boon D1Xo4 nth 1 put of 

oodiu:a citr:ito oolution, to  et.)!) tho blood tr<- olottlna. 

Qlott1n, t1qg 49tz?1oot1on, 

�o aothod \Jlloh o o ueod to dot .. l'llino tbo olottlnQ 

t1mo1 or thl vrrtoua awnloo ot blooc1 ie 4ei,or1bo4 

on J}#(JOO •• J� .. to •• J!t. • 

Rggult• 

'.O\o cTor.:ise olottlna t1Ao or tbo blood obtunoct 

trca tho oontll01 r ta ( tho11e hich too. on tbo bolnnoed 

diet) GD4 th!lt obtuno4 troa tho poioono4 rato 

(tbooo Vbioh tod on tbo oonton1nAto4 diot) wore 

26.0, !_ 0.05, 48.0, ,t_ 0.0, OOOOn4o, 1'COl)()OtlVol¥e

1'ho recult• lll'O aho-m tn 'l'obld er.a Jtcuro 1 • 
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!inIJ! 1 

mres w m,qgp 9lffl® ov , ·1.nxm 

B14'? o;t DQJniRX Pl I· 

I 

'' 

concnlat10n � (ecoanda) 
.• 

n,Jont1o4 41ot 

26.0 

26.5 

26.0 

26.0 

2G.o 

a,., 

26.0 

26.5 

--

I' 

l!oul4.Y 41ot. 

a l 

48.0 

4&.o 

4:1,, 

48.0 

47.5 

48.0 

48., 

48.0

atn. 26.�, �o.o, 110,n- 48.0!) .t. o.o, 

28 
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FIGURE!. CHANCES IN BLOOD 
COAGULATION TIME Dr RATS

FED ON NORMAL AND MOULDY 
01ETS. 

-0-0- MOULDY DIE:T. 

I I NORMAL DIET. 

� =O- o').,,�c . m,,0).....-
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• 

29 

FIGURE1. CHANCES IN BLOOD 
COAGULATION TIME OF" RATS 
FED ON NORMAL AND MOULDY 
OIETS. 

-0-0- MOULDY DIET. 

I I NORMAL DIE:T . 

·2 3 4 5 

f's 11> � NTFP. STAF\T

ClF' f'l:£1:)INC. 

•

• 
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2.. mi,,rnwr wn 1PWiw,u011 o, m , 

WNP! zs .. , m roWt"X ri'l 

!be mount ct toed oowti404 b7 03Gb rat no 

30 

D OtJr-.ld doSJ.y �t t.bo teed.t.nS period b7 ts:odSna 

the 41ttC1'CJ.:>e botvoan tho rl'!Olo� of food a,:nm to the 

nt Gt tho otart or 1'eod.1lla aD4 tto acoUM left 

unC"Otan at tho on4 nt 24 hon.re. !ho fflll'CllPI 11,si, 

intuo, ce..tourod Wilna tb.11 111t11...J, o towd to be 

32 8Nll0• !his qwmt1t7 ot tbe DOUl.41 4lcrt sna them 

extrcutod u 4oocr1bo4 on p:,.p •• JJ .• CI.D4 t?lo 11tgo:'\ 

oxtr:lct tmo J"(l1'.1tiod uo1ns tl'.o act.bod dcaar1bo4 on 

p:lf?80 •• J.l ... to • .1.;. 

/,)>�I 

1. eosblot Edlraot01'

2. 250 al. Round•bottcll� fl•ekl ( uick•tit)

,. Ola.co plotoa (1?0 ca. x 20 m) 

4. UltNviolet l1�t (Y.i5 rp) •

we@ont er 1:btrclPrYF ghrOQAAraenJJZ• 

Oilic:::D Gel G (Derok A.O,) 

flPlYml 

3."' (v/v) Uathono1 1n obloroi'ol'lle 

E£PP1:t• 

AtJ,otoxsna B on4 o wero 14cmtit1od, ,maor 

u1 troviolcrt 11Sbt at '6, 9'• 1n t2 ° puri1'1o4 estraot

ot thO aon1c\141ot. 
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,. 

31 

-s,2.,,,,1°0 et wcw11m 1n \ho mat..,rz 1ptr11;u1

tn � cwoonm t ot tho l.AIV4la ot Mlatosioe 

1n thO OASl,1 41et.:.1'7 into>:•, tho I:ull-flUQNGCtmca 
toobniqo.o ffl.8 w.,o4, eto dclscrlbed on pa.So ••• 1*···· 

t2m,rn1i11n1 

1. Ord(b10MO. plpettoo (1 Ell., 10 w.)

a. teat iuboa {12 c:,. s 1.5 �.
3e 01.DDO plDtoD (20 ca, S 20 c::,) • 

4• Ultr_iTiolot lt&b• ('6, cp}• 

owc:i Ool O (UCL'S �.o.) WAD UDo4,

0c:bre0,Qtoplatco" wm-o prcpAl'04 cu, 4coci'1be4 on po.co,. l P ••

fplygntl 
31' (•/•) DO't,bnnol 1n oblorotor::a,

wramwa 

r.s�t 4Uut1oDO ot tbo C10SIO(llt1•1� alll.ol'Ofora

ostl'l'lot ot at:J.atoxlna obto.in04 co 4co01'1bo4 on J>OGO• .1 J ••

wcro pr�ocl, uotna tho aotho4 d.lloar1bo4 on D4P• •• l+. ••

CLO fo1J,o'!I02-

DRfiJ1\Q 

TlUJ cU.lution W1 th tblt 1cant tluoNOomco 1n the

. 1 
coo 

tiD4 tbtlt ot the 

alao. 
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4. 

32 

ftl111 dlluUou • .,. equinlaat to 4 z10 p.a.
Ind. 

m Atlatas1oa I a:n4 o, NO�Uftl,r 
(0Doae1 ot 11, 1965).

"'1nco 0.2 111. ot tJio Gt'NMmt.rated chloroto111 at.Net 
(25 al� ••• UI04 fol' the 4Uut1om,, tbe uount 
ot .\tlatoxsn D preaent 1n t1:e 4a117 1ntuo ot the 
contna1nated 411t 

JC l.l z 10-4 psci·

• 10 ,..

ill be e(l1i.cll to rr z � z -P-

lllld the GA011l1t ot Atlatoxl.D o pNtoant 1.C tho 4dl1 
1n&oke ot tho oonte•Sn ,t 4 41et Will bo equal to 

o?e z � JC f z ' z 10-4 
�-

• z., paa,
fhOl'et'oro, tbe total aaount ot aSxod 1tlatoJ1iNJ 1n 
.32.0 p- o d tbe DOulc17 41et I' I .17,, P\@T)M& 

/114·''"'98 o, (1) ffll! p;tlUICj""'!) HID\P PIM'9XJa 
C11l IJ1l • •PI;:\ZQIIR Pi N!D <111) hiOOl�P! BIii

on QLOOP GTWPP :t

fho ettoot ot pUN otlatoxsn JS1 on blood olottlDs 
tint ot rcato •n• con,pt1roc1 With tMt ot tho aSxod 
anatox1oo oxLr.:aoto4 troa tho oontwnato4 4iot, US1n8 
t,be DtJutoabOW f.ll D0tho4 1'bich 11 4oe01'ibe4 OD pa.l!Otl •• la,

to.. J 4.... a1ll1ltlr o�pertaent ne pcl'toraed ualaa 

4_ll,droJ100UDn.l'1n in placo ot o1"latoX1D B.t •
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AW!F!fcYt 

eaae u tboao dooffibed cm pas• •• ri-� ... 
Btzal'I\SO.L 

1. OAline (0.9 .. (w/v) aquou aolution ot

vo41u:i Cblo,..iclo (A.B.) • 

2. US,;o4 atlatox1.nlJ, atracto4 from tbo acral4J'

41et aa dooorlbod on pap •••• l [ ....

3. Puro a.tlatoxin B1 (� D. Little Inc.,

11Ulllc211lacOtte,) 0,8,A)

4. �by4l-O�ooma.rin A,R. (Hop)lno end 1111•cma
Lt4,, t.ooa:).

ffloszdurn 

/\ oot ot tTlant.1-tour nl•, albinO rota, ot tho

oa:io &tr41n, ve1IO)Sll8 �toll' 300 g,u OAch, waro

obtoin04, Six nt.o woro eoch 1njootod intr poritonooll.7

with 17.5 J,Wl• ot a!'led atlatoxlue in 1.0 111. dlotlllod

water, BlJ' 1':lto recoivod 11., }IOJ• or puro anato�ln Rt

ouepCDdod 1D 1 .o al, or Uetlllod r,ater eaoh, The

th1t4 Sl'<11lP ot rato l'OCOiTod 1,.0 a;i:J, ot 4 bJ4ro.lYWJMJ"ln

ouopan.o1on 1n 1.0 111. dlot1Uo4 water oooh,

t110 NIDSWUDll oU r:ato woro oacb 1n,1notc4 w1 th 1.0 al,

or dittillffll •a.tel' to oOl'VI a• oont.rol •

c,no a,n1DOl tro::i Ctloh oot o: r.ita, except tho

�i:ycOtmAl'in-treato4 on011 wao docai,1 tato4, n� hour

Aftor in�eotton, 'l'hO 4-h;/41'DX1'CJO\ll2A1'1n,-tronto4 rota woro

40c:ap1toto4 &11', e1nco tho o.ntsconaulcmt aot1Tlt, ot

��qcoarnrin lo aorlnal onl1 attor ij8 boaro (\N>N,1963) •
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Blood b-<.w e.':ch I.D1fflftl I obtlllnod, fttr 4o pil'ltiOD , 

and olottlna t1Do ne dotC1'Dinc,4 tar tu1ch oqplo. 

R291lt 1

� Nmlto la'O abom 1n 'l'c.ble 2 nn4 FiCUN a.

J\ttw a i,cnod of , bouro, hoth Uut c,txld t\tlato,d.Do

and P\ll'O t\f'lctoxtn 11 htye Pl'Ol0121o4 t.bo noru1 olo�ttn,c

titl) co'l1Mlly. �o Pd aot1on ot l(�Cl\m:,arin 

9U Nftaho4 ilnc1" 4'3 houro. 

i l\LU gL 

m rn�ll'J: or <i>:rn KS!! Cl'l'fP nrr9 AJ'L :rorvm 

c1a.> 38R •11.�wxr.& »1. 1l!D_C�11 > 'HJXtl'!lOXXOOmt-'HIB 

PH §IQ9t) aramm XII! 

Control 
(Uol'l!llll) 

17.0 

27 •. 

27.5 

27.0 

26.5 

27.0 

21., 

21., 

ic,ns21.a .t. 0.06 

co11s;al1t1on UD01 (oocoDd1) 

�traotod o .'i.tlatonn n.,
111:ite� Atl&toztn.t OUIW'1n 

,�9.0 48.5 oo., 

49,5 48., 81.0 
• 

49.0 49.0 81.5 

49.0 48., 80.5 

49., 4&.o so., 

49.0 4'3., 80,0 

49.0 1,.s.o 80.0 

49,0 48.0 oo.� 

�-

feAnll 49.12jp,o, U8tl.Dla .!)6 � 0.05 
w, • .37.0.05 
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F"'1GURE 2. THE INFLUENCE Or=-

(i) MIXED Af"LATOXINS 00 PuR£
ff'LATO XIN 81 ANO (ilJ) 4-HYDROXY­
COUMARIN ON 8LOOD (OAGULA Tl ON

TIME Or RATS. 
)( )( 4-HYOROXYCOUMARIN
I t MIXED AF"LATOXINS 
:6 a!a PURE: Af:-LATOXIN 81 . 
oo NORMAL

5 
TE:ST ANIMALS 
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er.zio ca thoco dnCl'ibocl on psgo •• ;>.� ••• 
u�sc:ntn,

36 

1. 2-taotbyl•t •�DllPltboqu1oono( .ntipn Lt4. ,Irol.cmd),

oupplio4 in anpouJu, oaoh oontat.nSns 5,21 ag. in 1 111. 

aqueoue aolutlon. 

2. Viteafn x1 (Rooho .Pztoctuots i.td., �.anti),

8U.1)pliad 1n anpoulo•, each cont11t.nSns 10.0 118• 1D 1 Dl. 

ClQ.ueoua oolutiou vith a t• clropa ot 0.5, (w/v) ot phenol 

add.a co c baot.w1ootat1o. 

,. PUl't ll!llltoxin D1 (\rthUl' D. Little Ina., llaco.

u.o. ) aueponoiOD in cUotlllo4 w1tat-. 

4. 4--?11 ..roqcOUIW'1n ( .R.) aw,pcn11on 1n Uotill-,d
water.

Pro\!stBN 
thO motbo4 uaod in tho detcnination ot blood 

c1ott1ns tt.co 11 c100oribo4 on pas •• I�... to •• lt .. 

Th• ortooto ot 2-eotb11•1 t4-l'l!.IJ)htboqu1nooe o.n4 

vi t'lJ:lin r1 on tbe o.nt100AS1>Jaot 1,t'QPCtl'tioo ot atlatoziD

11 an4 4-bJdrOX1COUl'IU1n wore 4o\el'D1Md 1D tvo dit"tCll'Cllt

IFO.fll• 

., 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



A• 37 

A •et ot ten rata Wffe •ch 1n3eote4 1ntl'apel'1 tone11lt,
with 17.5 11811• of atlatonn 81 1n 1.0 111. a ooua IUSpC81on.
lb.en the ettoct on blOOd clottin8 of tbe atlatoldn wu
aossaol, 1.0 Ill. of an aqueoue eolut1on contatniq ,.21 q,
ot 2-eetJJ:tl-114,.naphthoquinone waa 1n3ectod tntrcaperltcnoolly
to oooh ot thecso l'tlta. A nta111r up rlcent waa pertotaod on
anotbor aet or tCln rato, 1datnt,ter1na 5,0 11812• ot ntantn '1
in 1 .o al. aquoo111 eolution 1n placo ot 2-11et,bJ1•1 a 4-DAJ)btho­
quinone. '1'he1r controls wore ten rota into eoch ot dlich wu

1n3eotod 1.0 ml. ot on aqueo111 1US1>enslon contasnsna 17.5 u.sa,

ot Atlatoxin 81 and 1.0 ml, ot 41at1lle4 water. The bloo4

coanulation tiaoa ot ten noraAl, C011pareble rate wero &110 

detorm1.nod. 

A 41tt01'cmt aot ot ten rato ware each 1n3eotod 

1ntrap0l'ito:ne.11]ly with 1,.0 rap. ot 4-1\141'0:qOOOOOMD

(Arora. and UAthur, 1963) 1n 1.0. Ill. ao,uoous euapcm.oion, 

lban tho ottoot on blood olottina ot the 4-hldroJ:1cOUl:Ull'in

wao asx1mol, 1.0 ml. ot on 011uooua oolution oontatosna 5.21 rap.

of 2• loth,Yl-1 a 4-JUl»htho� w11e 1njooto4 tntroperi tonoolll'

to each of thane rato. A n4mtlor oxporillent woo pcrtori:,od on

another aot ot tan rate, oaotnt.otol'ina 5,0 a;:i. ot Vitaatn �

1n 1.0 111. aquooua 101ution in plaoo or 2-:Jetbyl-1 t4-D.Qpbtho­

(1U1non,. Their controlo wore ten rats into each ot 11h1ch na

1n3eot414 1•0 111• ot an aquoouo 1t1111onn1on oontoin1DS 15,0 Dgll.

ot 4-hJdrOJ1'00u:snrin an4 1.0 al ot dietlllod wator.
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'ibo blood � tion tillee or ten r.ori;:::l, CO·l0'1�..ble 

raus, •cro lllao 4atcra1DC4. 

Blood • obt.a!Md ft'Oli Cl: ah �t• bl' �utton 

and olottina t1IiJ»1 ot tJ o t: nou.o bloo4 ca:i.,·1 voro 

Jlfloult1 

hon 'fit":11D '1 Wlll n4J11nltJtered, �'" 1'31 A

NVOrw or tho cntioo SUlCIDt ett 1. t or both 

ottco\ of 2-Qethyl•114i-nalllt.t.o11idoooo no ot o lccuo.r 

4egroo. The rcoulto 01'0 ahown in 'l'oblea 3 DD4 4. 
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4 

5 

6 

7 

8 

9 

10 
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!ABLE 3

1#1 mw o, 2-IJ:TRYL-l .. 9:J!AP!fi1109UilT01IR IHF.I fflft 

WX®AOJJLW AWJQU 01 C1) APJdTOgm B, MR 

(111 ,,-uxmoxxoom1ARI!! nAB mn19,, 

Coo(;Ulat1on tiao(1eoon.da) 

Ml.atoxtn lll,-tl'oatod 4-hldroJ',YOOUl:Lllll°W 
ratt1 troato4 rate. 

Control ToDt 

47.5 47.5 

47.5 47.0 

47.0 !40.!5 

47.5 !40.0 

47.5 40.5 

47.5 41.0 

48.0 40.0 

47.0 Li0.5 

48.0 40.0 

47.5 40.0 

Control 'leot 

81.0 80.0 

81.0 80.0 

80.5 69.0 

80.5 69.0 

80.5 68.5 

81.0 69.0 

so., 66.5

eo.o 66.o 

80.5 66.5

so., 66.5 

coo�t1on 
tiae(eecondD 
ot nol'CIAl 
rato. 

20.0 

27.5 

27.5 

27.5 

26.0 

27.0 

21., 

27.0 

27.0 

27,5 UNIV
ERSITY O
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'l'ABL! 4. 

tun flLQT or vrw,m 1, ffllffl m >.rl'l'too!owm 

Agl'IOR Of (1) APLAtoxm B, AITDD(ii} 4-HYDROXYOOQJW!m 
J!A8 HA.XIIJAL 

o(hovs)attor 
�eot1on ot
taa1n 11

1 

l 

2
• 

' 

4 

5 

6 

7 

a 

9 

lO 

Coagulation t1no (oeconda) 

Atlatoxin B1-troato 4-}luclrox;rooiua•r 
rato Tntroated rato 

Control Toot 

48.0 48.0 

48.0 47., 

48.0 42.5 

47.5 34.3 

48.0 ,o.o 

47.0 29.0 

47.5 27.5 

47.0 27.0 

47.5 27.5 

47.5 27.5 

Control Teet 

80.S 80.5 

so., 80.5 

81.0 47.5 

80.5 34.0 

80.5 30.7 

80.5 28.5 

80.0 27.0 

80.5 27.5 

80.0 26.5 

eo.o 27.0 

• 

OoetNl,ation 
timo(eocon41) 
ot norlll.l r11 

27.0 

26.0 

27.0 

27.5 

27.0 

27.0 

27.5 

28.0 

27.0 

27.0 UNIV
ERSITY O
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o.5 Dl. of an •IIUOOUO eolut.100 oon�1nina 5.0 lltlll• �
'fitcoin � Wcaa 1njootea intl'�Cl.h.rly to �ch ot a 

aot ot ten raio, an4 o.,,a1. ot on C1r,:uoouo auapana1ou 

oontft1o1ng 17.5 pr-• ot an.1.o.un n1 v o 1n3ooto4

tnil"Cpm-1 tonot\ll,t 111to • ch ot tM 11m1e 1ot ot t'Ata nt 

tho IWJ:10 t111o. A D� CIXl)Cl'iUOnt OD pcrtorat><t, 

tnjoctlns O,!I al. ot <liot1lle4 '30tol' 1n place of Y.ltclltn k1 • 

A thil'd aoii or ten rat_a vcr, ch 1n31oted with O.!I al. rt

m oq-.ioou.1 oolut1on oont,1n111!J 5.0 Dg0. ot Y1 t•uasn ', 
1ntt'UW.GoulottlJ, but O.!) cl. ct an a�eoua auol)cnalcn 

oontsiniDS 15.0 zap. ot 4-tl,JdroJYcouanrln \,""tll injootOd, 

nt tho ca.av tiae, tntroper1 f.OJ\t@l lJ to oaoh ?t thit 

oot ot rctu. A o1D11Ar OXJ:)Ol'Wnt w1 al.Do port�X'Cl.ld, 
1n3eot1na o.sai. or tU1tSJlnd ••�ol' 1n placo or Vit,ain '1 • 
llloo4 w obtll1no4 by 4o®p1tat1on, t'Nla o rat 1n oach 

ot tho olSto, ffl/'11'1 hcUl'o Olott1D£ til.lea ot the nrioue 

ouploo oro dete1'llin04 UDiDB tho mot.hod dcaor1be4 on

0 geo • .I.� .• to •• L4.

E"'lJ!l-t .. 

VitlU\lll x1 COtU)letol11nhlbited tbt enticoae,ilant

ot.1T1too of beth ��ooun:.irin an4 a.tlato:dn 81 •

w, alur.m 1n Tabln , and 6.
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TABLE 5. 

,,u, rn ;,; o, nn1t11,'l'A t)ffl4 ADIDJI 'I'J?A'rlOjT 9l
VITAUD 1, AID lrH?r,,..oXYooUUAqm Off BLOOD ""O�tr�\�IOIJ fill l,

(houro)atter Coaau,lation ticle(ocoona.o) tn.ncoue in�octioni---------------t 
n t.011tn I, and 

�IN>Jq�c�ou5a.rin, Toot Control 

1 27,0 80,5 

' 26.0 80,0 

' a,., eo.o 

9 25.0 ao.o 

12 26.0 81.0 

24 26,0 80.,5 

36 27,0 80.0 

48 21., so., 

60 28.0 28.0 

6, 2a., so.o 

Ooa8'Ql.Gt1on 
ttme(oonondn) 
or DOl'lll\l
rate, 

27,5 

27,0 

27.0 

27,0 

27,S 

27.5 

27 • .5 

28.0 

27,5 

20.0 
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TABJ& 6.

tuJ sp.11:CT or SIHULTANEous ADJtINISTRATioH OP

VlTAMIH li AND Afl.ATOX:JN B1 qf JILOOD OOAOUL,\TlON TDII, 

(hour•) ot,er 
1t1noou1 injection 

Yit1cdn �l ond
11toldn D1 

1 

2 

' 

4 

' 

6 

7 

8 

9 

10 

Coaaulation time(1ooond1) 

Toet 
A�latoxin D1 

with 
Vitamin 1t1.

21., 

27.0 

27.0 

27., 

27.0 

27,!S 

21., 

27.0 

26., 

27.0 

Oon,rol 
Atlotlox.in U1

n•h 

di1tillod votor 

48.o

48.o

47., 

4a., 

48.o

47.5 

48.o

48., 
• 

48 • .5 

48., 

Coaculotion 
tim (1econda) 
or nor•l r1ta. 

27., 

21.,
27.0 

27.5 

28.o

27.0 

27.0 

27.0 

21., 

27.0 
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ffl • J:71F.Cl' op :ill lllJI '4 OD m "DJ Y4t'A9'' BJJITHmpl 

gp OOfQUMTI011 p � PX m J,JYIB 01' Mro fflft{IT,§D

�ppnrtun 1 ,

1. nurett (5()1:s]..) on a r.otol't ot;.nd (85c:a, tall)•

2. D1oooot1na board (60ai:a. x 60 ca).

:,. Otadio-JU.SCD elioa 

4. Sbu�r (H. U1ckle, surrQJ)

Do Eq\dUbl'UtinS mixturo (951 O�� oarb<>D dioJ:14.Q). 

6. Pottel'-r.1vohjaa ho::loscnii:or.

JlQRlt,t'lntO 

1. DalinO (0.9 IPl• ot oodiUD ohloridl (A.R.)

d11DOlvod 1n 100nl• of d1ctille4 wat<A').

a. BlCIU'bonnto-bUttcn"ed b'll.ounod olllt aedim,

containing 10n:J. ot oAl.oluo chlor14o (A.R), 30 11!1. or

oo01u:s oarbonnto (A.R,), 1 OS a!J. ot sodiUl:l ohlor14e(A,R.)

and 10llll• of potsoeiWl Bic%11''bOilllt• 1D 1 litre ot aqueouo 

oolut1on. 

3. :,.af (w/v) oocUu, c1tr4to (A.n.) aquooue 1olut1on.

4. Ioi&lSOlO IUffer, 11114• bJ diooolrtna 1. 72 p

or wwolo (01Yoxeltna) in 90.0 mi. ot o.u. fl1dl"Oohl\)rlo

0014 and 411utinll with ,rater t.o 100Ul• 

BV)OnthotiO QSAAtL

Jt(llbUtnl• 
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A Dtandard ouno, ohown 1n Jisuro 3 ••a
prepared a e  dcaoribed on pngce ••.I¾.••• to • • .1.9. •

LiVCl' elicoa •ore proparod, aa doocribod on
paso •• JJ., trom two SJ,'oupo ot rote 1fhioh hAd been
treated with a.tlatoxin n

1 
nn4 4,-by"dr�oo11aor1n

reopootiTcly, aa doeoribod on page •• ��... Ono grom ot tho

11Tcr elioeo troa each SJ.'Oup ot OXJ>crilaontDl. anta1J1 woro
incubated ae dcacribcd on paac, •• J.1 .• for O hour,
2 hours 4 houra, o.n4 6 houro ro0l)eot1Tcly, to allow for 

1,nthoooe ot ooasuJ.otion toctoro. Prothro:bin and

Prooonvertin Tfero eooaycd both 1n the incubation aediwa 

and 1n tho 11 vor homogonoto which wee prcrpnro4 ua1.ng 

tho method doocribcd on page •• I$ .. • Throciboplaetin 

(Difeo Labor11torieo) woe uoo4 oo tho thl'Ocibol:1.naeo ao 

deacribcd on pogo IS' • 1!he anounte ot ProthroC1b1n 

and Proconvort1n proocnt in tho plaa:aa ot the end ot

oach inoubotion poriod, were read ott tho etan4o.r4 

dilution Vlll'VO,

inio ottoot of vitamin 11 on tho oynthoeoa ot

these toctoro wao dotol'lllined by ad4ing 0.2 ll8• ot

vitoatn JCi 1n o., 111• of diluted o�ooue aolution 

to the liTi r 011001 r.hich bad boon inoubotiDI tor 

in tbe eyntheaco ot tho ooaau).ation 4 hours. Progreoe 

taotoro woo followed tor tho noxt tour bouro.

I 

I 
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• 

- P UI � Vi �'°'°O ij � °t '4) $'3ffl -
-�� l>t..ASMA c.NCENTRATION OF' 8J,.OGJ

CoAGu�T,eN FACTORS, (uNrrs) • 

("l't 
Oo. 

>--i 
"oo 
c

-o

�" 

i 

�,: 
Ji 

�\9 
i� 
�� 

� 

1 
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'rclbleo 7 GD4 e, cm4 11Clll'e1J 4 11D4 5 Dh0W tllot 

tho 11 v l' elton l)NJpUed botb ho• tho te 

tl'Oetod With 4 bJQroqeotmrin, end tboao B1vm 

AtlatosSP n
1 

coul4 not, OJ1\theoS10 acDUNble 

qwmti t1oo ot wotbn>mbln ant pl"Ooou,Ol,Un • 

cut tho oon41tlon ••• roVtrotd then ntrrDin '1 

1m0 "�"od to tbo 1ncubato4 livo:r aliooo. '1hD

plalll:l obtGJ.nod tN:s tbo inoubt1t1on co41m wttbdMm 

nt tl'l"1'7 period cU4 not clot, when tbe ae41u::. na

aoan,od to� ooa,ulotion tootoro. 

I 
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00 

� 

�1: 7. ffi I'! · ·r? OiP 111eu111 � sm ·i'flr: ap11,mr.. 91 Pi@iift911UlIJ! ,.nn

PR00011V'" "'i'DI BY Lu" fl -:J.ICr.l OP JlATB -.m, \'f n r:rm 4�twQ:WU1'.

.. 

C1ott1na 'Hmo or Rooomm,:atc lhl1ta or ractoro 1n oc:ao�11u•te 

c�:;bow·•) (aeccmrla) C•ou; 15 100) 

�- 1 ate.rt BOl'i 1111 4 � '-1 A1'tcr tb.a :::,::_ noobatton - troato4 e44'S ti.on or noroai '· · _ - .u-tar the 
Vi t=1 n &1 aa.r1n - nM s �cm 

troatod or vi�-
. n1n •· 

. -, .

e 70.0 274.0 2.8 , <_ 1 

2 40.0 225.5 21.5 <._ 1 

4 35.0 185.0 43.9 '-.. 1 
, 

6 29e0 182.0 65.0 81.4 • I <. 1 3.2 

8 . 42.0 18.5 
l 

10 29 e0 I 65.0 
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FIGURE 4. SYNTHESIS OF 

COAGULATION FACTORS IN LIVER SLICES. 
-o-o- 4-HYDROXYCOUMARIN WITH 

0 

VITAMIN K. 
------ 4-HYDROXYCOU

1
MARIN

,< x NORMAL 

i VITAMIN K1 

11ME (HOURS) AF'iER START

OF' INCUBATION· 
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TADI.L 8. 
c::> 
Ln l'UE �'1".l::CT OJ" V1TA!lllll s.1 CIC TllC �th-n1Chlf;6 Off p,.�OTJ.IIl.01.IIJD At.D

:-. 'L. . PllOC�L..ITllf DT ll'VCl 8J..l.C.!::S or BATS T . .....AThJ VJ.Tll Af'LATOX.DI D1 

T�rs(bours) zrter U�tz ol' f'zotor• :ln llogo_.enate =-1 C1ot ti.n(r � ot lloc:o,i:wna &.e ::-: (aoconcta)
- - - ··- -

I 
I (tu.x:ntm' _•_1_()0

ztart ol' 1noubaUou • .  
1 1 A1'1ztiox1n n1 I Utor

0 

2 

,. 

6 

8 

1.0 

J:ox r1� I -troated ti» 
a<klit1on 
of' V1tz-

- Cl" I ,r:f, ft � 1

• 

•. 0• I 10.0 256.0 

r· �-· -
I

i.o.o 242.o
( 

• :,.5.0 20.5.0 
.. 

I 29.0 /I I 207.0 62.o

I I I 
:):) • 0 

I 
• 

I 
29 • .5 

\i.ur-1 

2.8 , . ... 
21., 

4).9 

M.4

I 

I 

\ 
Ul.atox1.u n1

\
il1;or '-bo 

-treated zd..U.�1ou � 
' ...,

. Y1.&.•a:Sn &
1.

... ' _J .. • 

<I 

<1 

.( I 
! 

\<.I 
4.'.)6

I \ 59.0

I \ 75.0 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



51 

FIGURE 5. SYNTHESIS OF" 
COAGULATION FACTORS IN UVER SLICES. 

-0--0--- AfLATOXIN 81 WITH VITAMIN� 
e t AFLATOXIN B,. 
>< X NORMAL. 

! VITAMIN K 1

8 9 i, 

Tit£� AFTER STAAT

OF' INCUMTION .

•
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7, 

o o tbosc anpo 44 •

Beoemt11

u thoco fflCl"iboa an r.e 44 , asaa,pt
vaa 

tJlrcabol)lnotinlrcp14oe4 with Ruci.:,oll Vl "> VC'!OII 

(loch•Listit Lebo tori , �. ) • 

Ptgqcmu,,. 
A otnodar4 :..;ff') -:-CO!Ut'edt UalrlG tho •Ulod 

!!Cll 'fipcr VCJIO) l1Q4 

u.a in plaoe ot �l 1t1D D tbo � .... 

LiTCI' al1 D 01'0 � froD .i\1'1ataz1n 9i• !14

4 �ria-·tlta3tc4 to aa 4o1JCl'1to4 on pqe 17 • 

ODo crc:a ciwmUtleo 11m� !DCtlbat.c4 • doe 1b04 on pnc:e 

tor- o hour, a toura, 4 haw-o,6 boul'1, r�poot.twi,, to 

oJll) tor o,nthm,11 ot oo gulatton ttloton, PN�iD 

W O 100!l104 both 1D t.h9 SM•bntion C0411D aid 1n tt. 

UTW t:i=occato (obtaino4 AD 4aoor11>o4 OD p:,r,o I B ) ,

uoJ.na Jtwlo•ll Vlpozt v·cno.:i 110 4«1C1'1b on PlCCO Ii to 19

'tho .rteot ot Vttcn!n 11 OD tho QJDt.bocle o�

pl'O�tn o dotoraine4 bJ tollmQG tho o:i.aio pro004uro

a. 4cnorlbod on P:,80 45' •
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!MBJS

�lee 9 

fflpj=" bot.b ttw u., ,o.tn uoatM rtt 4 l:OtiN.IO"-•n-:ir1n 
Jl'M OU. thoee &iftD Atlatiol1D IJt rJT. UlaeitJO Wc,))J'

no Pl'O�in tlm'ina tlxl pc:nod of tht:t �'· 
I 

t. tbo oomliticm o rn,r114 1.1lt:::. -r1t:::iSo � vna ca.:UXI

to the 1�to4 llYcr lltoce. !!le plnm, 

tho TnriOUI pario4o, 414 no, olot W'bcm tMJ YON

oooa,ocl toi- prothrcd)ill. 

•
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in Ttl'.JL'K 9• 

TtAe(bnro) 

nt'tor et:lrt or 
1noubat1an •

0 

2 

4 

6 

8 

10 

-

ffl, ·nroT o7 VIT.·.sm !1 orr 'l'!IB snmmm 01' PROTBROllBilf

1!X LIV·� ex,1cm or RAW tB"'-'·t ·p "ITH 4JttDRQ¥rwun. ,1m. 
- .

01ott1ns T1Do or Hoaoganato dnite ot' Prot:m-a<abtn tn naaoaenatc
(BOCODd.D) (8AXID111l • 100) 

Bol'"D:ll. 4 h7dro�-· At'te:r t.ba DOI e!. 4-h:fd'l"01( j- Afk.- -l.hQ

CO'\D:Drin - ooos�an courna.r�- a.d.d.l.tLO-' Of 
trc:1tod 0� 

tt"<Z.,d;U.d. • 

Vitn•n �1 . V i:t a..,,i.,n. K 1•

. 

201.0 704.0 0.95 (0.1 

10,.0 627.0 }.5 
(0.1 

79.0 460.0 6.4 0.18 

�-0 287.0 121.0 15.0 0.48 2.2 

C 60.0 
. 

10.9 

54.5 1}. 7 
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Ln 
Ln 

TAm.C 10. 

'I',..; CFP'l:C"r OP Vlt'\1.lll: S.1 till TW..: &YUTU 

Ti-(bour•) 
•1'1er e'l.art: or
1noutiat.ion 

0 

z 

4 

6 

8 

1.0 

nT I.XVEll 01.1.c.- . ,TU Tn&Afl:'l) wrn.1 #JUTO.Y.D n1• 

c10111a.a 1'1.ae or lloaocen•t:• 
f ••coodtt ) 

lid.I• Gr Prolb:r'UllbJ.D b !ioaoc.enate 
l: .&,1.Tl'IIJtl • 100 >.

A�latoll.lo a1 ,.tcer ,a. Ulat: .. xto Di. Arter LJ:ia 
•oraal. -treated lldCU.tioa or •or.al -t�,ect odd.ii.ion GI 

rs.Laa:ln 11.1 �i\ea:ln &.
1

• 

' 290.0 709.0 0.9.5 <_ 0.1 • I;

10G.o 618.0 :, • .5 0.1. . 

73.0 4.10.0 ,., o.a:,

.52.0 :?"2 .o 159.0 15.\'.> 0.65 1..2 

. 64.o 9.2 

. S4-.o l.4.4 '.

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



8. 

• 

LlY']t l'Ql!C'fIQI tori 1ft Mta m zi:m !Jffl

!a} I\JL\\'9!jp_B4, A1!J2 (b) • 4 JMIRQXYOOtnCARffl,.

'tWo GOta ot tour rato Ollcll wero troatc4 bl' 

1ntrapor1tonoel 1n3oot10:n 111th (a) Aflatoxin D1 and

56 

(b) 4-�00UIU1'1n u 4ooCl'1b04 below. A tbij:(\

oot '7h1ob wae not t1'0Gte4 oorvod 110 oontrol. then the

ottoeto of a.1"1atoll1n a1 and 4 hy�COUClrin on blood

olottina voro oorlmal, tour 41tfcrent livm� tu.notion 

toeto voro po.rtom04 on tbo toat onim"lo, &140 bU 

oide 1th thoir oontrolo. '?be te1ta pcrfurnoc1 uere 

(a)AlkolSn"' pholll)hlltaeo in OOl'll:l, (b) B1llrub1n 1n 

acru:s, (o) Ul'ob1Unogen 1n ut11De, o.n4 (4) 'fh11:I.Ol 

turb141tJ ao doacribod on pagoa \9 to 25" •

17.5 0lci'Ogl't!JlO ot ptll'" M'latoxin B1 auependod

1n 1.0 111. ot dSatUl.od '-l\tf"l" vao injootod 1Dtraperitonoall7 

into oaeh or the tirot oot ot rota. trl'ine vbioh 

woo p:iesod bJ the r-ito, threo houra attor 1njoot1on, no 

collootcd 1n enaJl botlhoro. !rbreo hours oner tho 

1n3eot1on, tho oalo r:ito (wo1"'11JJS approz1natol.7 ,00 

crmas o:lch) wore dooapltotod to obtain acr,m. 

1,.0 ctP• ot 4 bydrox,cou:w-1n aua· ended 1n 1.0 111. 

41atillod .rntor WIUI injootod 1ntJ.'lll)critionenllJ into 

o.toh ot tho onoon4 oot ot mlo r te, Urine Illich aa 

passed by .tho rate, wee colloctod thereatter, and the 
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rate ON uOQptlotecl l1ftol' i.a boU1'0 1n o1'd.m' to 

oolleote DOl'UD rw.. oooll ot tboD• 

Teoto oro tbcra pc;ri'brae4 on tllo ur1nO c.n4 bloocl 
a.s 

oomi,1co L toUcm11 • 

a) tl)5rJ,lpo pt,gpnJYlt.npq in flo/ D 1

rrocmN, 

'1'ho lnel or alk•llnJI pboQbotloo 1D each ot 

57 

the oero obbln84 bum noro 1, otlAtosin »
1
-uo:iW, 

and 4-bldrOJ:IOOm,ann-tr«ltccl NtO, T::"8 4etC1'DiMd 

uoln(J tbo DOtbod 4caaribo4 on poaco I? to .2.0• 

ncon1ta 

Ce ecounto ot tho OJl,Ql:IO '7Cf0 oboUt tho o=s

trc)D thO OCl':l obtoine4 ft'OO t.l'lo DO�, o1'1atclin 9t

tl"OClto4 Q%k'1 4 bJ&'Or:fOOIJDOt1n•tN4to4 NtlJ C.O 1Jbo1n

1n 'i'Qblo 11 •
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A'O;'JIN OP IDYJI MN,Lm PnoWJA'P:'1 m_

no - t, m w1111 �-m ,. n, "fll q ll:Ja0:sxooJJHAHm-

1 UJ16-! naatrong Uni• ia tbe pro4Uot1on ot 1,0 IIGD• 

ot phenol in 15 D1lmtco undor tho o:,11d1t1ono ot tho tcot, 

R�1'0 >fflCAL f,; Iff .ALKALmB fflOOPDi\'1'131' 
(!)10 t:p (lill8-'1'a1'=

Un1to �r 1 ,
aCMzo , 

l!orc:ll 0,10 5,3 

J\rJetosln D1-tNatod 0,10 5.:, 

4h1dl'OJG'OOuaorin 0.09.5 ,.o 

- t.NOto4•
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b) P32!J'Yb!n lo 9mm,

1 ,0 al. ot oowm ob�nod trca tbo blood 

or fl clccap1t:lto4 rat 11110 p1pettod into ca tcet tubo 

and to. tod tor bllirubtn, uot.na tho 1:1othod 4oDC1'1bo4 

on paao 2. 0 • footo \7Cll'O poiotoraod on tho ooro ot

not':"! ll, at1nto•ln n1-trO!lto4, rind 4 hY41'0�-ooUD,Qrl.n­

tr=it!d rato. Optlw. dnnnttloo we!'O l'oc4 on 

opoott'Ophoto::iotw (a,p. <m) at 540 C)l• 

!"®'' 

\'he lOTDlD ot oeruD bill.rubln moo nboUt tllo 

o:no tor tbl-co 4ittC1'C!lt eoro co oho1'n 1n �lo 12. 
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\ 
i ..BL 12. 

Ji"10:LS Oil

um (b) J+::Hr11;oxmnm m-:m , :r,e1 ,. m. 

60 

'i'bc, colour ot tho ott.ndnr4 oolutlon wn• 
&QU.1\'lllen\ to tint proauo b1 cc.ru:::i oot1tnln&na 4.0 fl03.

of blUrubin per 100 al. 

R>SJ lll'l( fflilLf 
(5lt0 cp 

DILIRtJBDI tn ) 
100 al. 0 ml (ao:i '

JiORlW, 0.032 I I 0.17 

AJJ.'-mxm a,- o.o:,o 0.1G 

mrmm 

.. 

I I

4 IT!J8'XYOOtmAf!tB- o.o,, 0.18 

mEt.f !l). 
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o) Pr;btltpoznn 1n trrtr,o.
D:991SJt&Nt

'l'ho aott04 GeilwiboQ on eo 12 no uooe1

to doton:une tba lovol or Urob121no,::en tn unno eonz,loo 

ot anato11n D •tro:itc4 and 4-b,y!lrosyooumrt� to4 

ooto ot tour I' to a cw. A � urlno o.rur;ple 

flow o.:.Ich t.l'ootod Nt OllD Obtdir.04 nn4 DDOeurod,

/: 24-hour n,qp1e ot D01'D l tu'ina o etloo obt,tno4, 

co ourod nn1 toot.od, Opti=-1 dcnl.1•ico ot tbo DOl'D.31 

urine, toat W'S.DI P.?r:u,\'ll, AD4 tllO GWnOO�

pbcmol.r.htbol o1n oolut1o.n •ON l'Ct!d on n c,pc,ot.rol)hot<Xlotor 

(S,P.600) At '40 '91• 

11rmu.t 

Tho a::.ounto of tll'1n::X7 urob111noam •01'0 about 

tbo orno t'\'lr tbo tbroo dittGNnt cam co obcn:ln 1n 

'l'nblo 13, 
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NX>1ftJ 2r WJC"BX uaonv,PiPAm m uwm'>I,,
Am. ro1m n.. -\13 , irn,. "ID2 4::1rzvsonootJilAJlDj'--
m -�iBR n,,J!I. 

'lho l)bo:nolpbt.bototn ot-'IMIU'd hco o ola11or 

oolOU1' to th!!lt Slvm by 0.,07 11a. Urobiltnoscn 1n 

100 Dl. ot Dl'1no. 

62 

R.At"J OP'l'ICU. f:"!Tillff Uni to ot Ult1rw':, 
<"'° er 

r.OlllJAL o.600 

ArLAromr n1
- 0,595 

'lIID'rlm 

4 nimOXf �
O()(WJrDl-

0.610 

mtrmll> 

• 

• 

UrobSlsnocan poi, 
100 al. 

1.,, 

1.33 
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8� varo 1ct u,p ao dcmr1boa on poG(, 2.4 to �-

0.05 111. ot aoru::i, plpottcd tnia tho blood ot A

4ao:ip1t0to4 Ml'l:IOl rnt, �ae a�o4 to ,.o al. ot tho 

�l r acnt (4cio01'1b0d on poz.a 2.3 ) 1n A te1t 

tubo. 1ho oontanta 1n tho tubo '" .... ,o 11S1o4 tDO. 

4llcnrCld to ot:anrl tor <,o aJ.nutee. Tho turb1cUt., 

voo NMl4 •SDJnat tho alb1ntn otan4aNo. PSaSJar 

m:pel'1.llcnto G1"0 l)Ol'to:mod, UDlng ocra obtolno4 tl'01:1 

tJlo bloo4 or 

(1) a docap1toto4 af'J.Dtoun ni- tr4etod i-nt an4

(11) a doo=aD1tato4 4 - ey. l'OQ'OOU::Orin-troatcd nt.

'rho turb141 Q' pl'ocllleo4 b.r oach ot tho noraol, 

aflatonn 91-troatod, an4 4-�CDU::W'iD-trcatcd 

Dm-:a '1QO tho CIII..CO 00 tbllt p1'04uoo4 bJ' tho PM!n4cl"4 

chiob 08 OQUiwlODt to 20 003 1XU' lOOale 00.t'QDe

fhorot'ol'o, tbo tb3tJol turl>lcUt.7 (CUlbltN.17 unite) or 

occ:Jl ot ool'Ul, arlot.oun--tNAto4, Qnc1 4-b1drcs:,�ic:ir1n-

trooto4 l' tD CON D i
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P10000111qu

i'ho NlotionDbSp btttwooo tbo atruoturee c.D4 

bn>c>Pl'Othraablnaeaio aot1nt1eo ot ooUDOriD-�o 

DOlcaul.eo hAve boon otu41c4 ntcno1"1:, ( .l'01"ll M4 J&Ltthur, 

196,), toUowina tho Q11ocr..-ol'J ot dlcomi.U'Ol •• tbo 

tosio nscnt l'CIP()llliblo tor ui.o 1or1ouo ht1(00rrh.1&2,o 

cond1t1cmo in CAttlo(CbCI boll llJl4 L�nk, 1�1). 

C'lott.sna t1Do 4otcrmmt1ona on thO blood 

ot rato 1'o4 on • blllanoo4 dlot which hod boan 

1ntooto4 ulth a to:uo otroiifftlOPOl'cilluo nnw.o ah0',7o4 

tbnt t?loro aa a oubotnnoo 1n tbo oont'l0Snote4 cU.ot 

ab.lob pi'Olonsod tbo blood olottil\6 tir.e ot rate llbich 

tod on tho 41Jt (F1auro 1). A a1sturo Cu. t'latoXIDD •ero 

QUboo(IUantl1 onreotod trca tbo couia, 41et. 'lbo tact 

tl'Ult t.bo ortoota or (1) t. o oxtrooted r:uxod Aflatoa1NI 

on4 (2) pt1l'O af'10toJt1n DJ, on blood olottinS tiuo ('1':iblo 2) 

wcro aio1lru' to tbllt ot the noulCy di t (fa.blo 1) ,reo cm 
c,vJ.dcMO that thO ontlconQllcnt oot.1vit, ot t.ho coulc17 

4io t  &no a rm:ult ot U\o action ot tho aflatoxit-o prcccnt 

1n thtl ciou].cl1 Met on tb.o blood olott1ns taotoro. 
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Di' uelns tho tall'oribowt tochnlo;uo ror olottlna 

tiao 4otcriil ttoru,, lt o a.,n t.Mt N11 ot th rour

blbocs olo\tlna ftlotora 11, Vil, D on4 I oo\ilG have 

baon ettcot ( lsuro a). 1'ho bloo4 olot.tlnc tu:o o 
�terQinc.1 JrWr1]3 by tho tcotor \1hlcl1 o aoot 

dlrtoicnt at tM tt or l!ctorc.lnation, b cnu!IO t'ho 

4orlolont tnoto?' ould ba tho llal tlnn ono tor tbo 
OO!lculotlon l'OOot.lon, 

en 1p0att10 �naoao woro ml>lOJoC, it 
�r O no tt fnotorn Xl an4 VII (pioo�1n on4 

1)1'000UY01't.ln, l"CCl)OOtivclr} •cro Oit1C1Cllt 1D tho pln1a;;:1 
ot tho z-ot h1ch no tn3oote4 'll1 t.b puro otlotonn Di
(t'Dblo o.). nut this ao o not pl'Ool1141 tJ10 poo!!lbllt t¥ 
thDt clthCI" rnctor IX Ol' tnot.oJt J, OE' bot • C/J3 MW bOc::o 
deficient ln tbo J)l11� or tno troatcd r .. tc. 

Atlato:ttn "i• • co1171r\n-t11)0 � (AClAO et al.,

1963) b:&o lloon �n to be auch aoro cftootlvo ttbna 
-JlY(lr'oJC1oou::'ll'1n in prol.Oa11ll tho blood olott.lDG tiJ:»

ot rato, In tbill oon:nootlcm, tho �tl'fo ottoctlft 
40DO:I vore 56 a lD-6 al, otlntonln 8i to 93 x 10·3 • 1&• 

J:IJO:N>Q'�' auina o rct l!bich •c1"1od about 300 cri::::!I

in an ottcQVt to dct raino t= mdo of aouon or

at1otozin Di on blood olottiDC, t.to cft'Oot cm tbo Qjntb01do

ot CJOODllotton ruotcro bJ 11v r ollco:s o 1nv et.lot,j� 
n4 11.,.., ca::::�•r 1 t ' of b--b141'011·oou:nr1n.

' 

•
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AG•tolin Bi ba.d boon OMJD to hnvo a o3!'01noc:Dlo
aot1T1t,y ln l'Dto (nuiioa an4 D\ltl • 1964) nn4 01lrtol'4

d (1966) had ln41cr.too. t.bot ClflOt.oxln "i hbo a 
Dito ot octlon ln th , 11, coll, aJtb GM 
a:ter 1Cll"O QDODG thO l:tll'll t 1.o r:;port notto 

h09 totono otlon ot w�to y:ucr.U, OCl)Oll'Otc4

l' ot1oru, ot A peretl uo t:l.!1'1 enrnots. 

i'ho r�cult o1' th touv Uv tuAatlon t v., 

( l 11, la end 1,) p!:l't'�)4. ,m our OlC socnt.a.t

ot both aflftto.1tln Di cm4 4-�4l'O�oou:::!!U":1n on blood 

clottlnO Uco C.1'0 �:tc:11.. � , it l"Qnccm:l'blt 

to eonolu&l th.'l1i tho t.tntbcclo er at lOllot ano � u:.o 

bloO!l clottlrtt ctoi'G ( hicb ll%'O D�toic!> rACn in the 

Sm".ibitoil• SUcb inhlbiUou. r-411Jt1 mv .. " en l"CiJlll'll'Wibl 

ror thO �1MCD01' ut U1b tncto (a) 1.i tho plo.� ot t o

Ol!lt"'..1"1CC!lt.11 milml• 

Pool ond V.Obianon (1959) � t.Mt. V1t•:rt'1 K1 
.-1.rt...,.,�1:11::d thO 1nb1bltor7 ctr ct ot J(8.- �lben::,1) 

�CCWl'Jl'ln on the 

b,ll' t 11 
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0tlaon\ 4 ut1b04 ln th1 Utonto th:lt. 
U1 DNl t.1an ot th blooa clot.tlna t.1 o .ndt.bo

ifflh1U• ot Qntho o of blood olott.11 taotor 
ll \'Il in \ llY V Ill (r bl 7,&,9, ml 10) 
'b7 n to 1n 51, Ind w 4-h14ro ln, 1' 

Vl n 11 n ln1at I 

U., u lr. 111 l Y1 V �� 

1'w clot. 1 ,1 l)lt t 11.ntottln-t , 

la� po 1D Sn ran 1 collo ot

11 b ch to toot dd ch 1 lnMU., 

ir. l1b1 ( le 10), 

In 1 ot "ffldcn , the aotlon of Gfillto:1n 

on blood alottsnn caul.4 oonaic!��,-J to 1m'Ol 

11D11Gr ��'1CJ c.o t.Mt. ct d!oou::i:i:rol on b� clot.U 

( ol cnfJ 01C8l •Jr, 191'..4) , b7 v1 rtu!> ot

atructu 1 r:ca:!'2>:lAJlC!I, tJ1!l om; :irin 00:.:::,GlDxl tea 

Vltc::JlLD & toi-

I 
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l'be the 11 bn1 M1:LO t.hl toll 1r,a orut1 tlonn to UIO 

lmo9l ct t.ho 1010 pronrttti or tho an toxino • 

1. Af'latoun Di lOD Ul.O b1004 OlotUDC lum 
ot r, t.a. 

n. 

olot. 1 

M��0toalo 1nhlb1tl Ula ,nth 111a ot bloo4 

o 1 - ru l :i, rothl'd!>1n-1n • Uv v 

coll ot t ti. 

,. Atl to 111 l ln!Ultlto blc,od oloC.�1q l' ct1o:ia 

1n tch n ttnSn 1 11 o cot cw. 
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