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{18.'l.TRAG_T 

The influ<'l1<".e of Olloroquine phosphate on Male 

reproruct. ivP functions in U,e owl t and pr8-f)Uberln l 

raLq WIIR st.udif>d. Chlo, �1M phoor,lvil.A diR-c;olved in 

di Rt. i 1 letl "'°t.cr WfLq actnin is!PrE'!l !ntrapPr i t.onAa 1 ly di! i ly 

to tJ,e rnl�'l oL h,o dor..a9fl lova 111 of 5mg boSR/kg body 

W!!lght. and !Ong llllsA/kg hocfy weight. for n l'M'f loci of one 

wt"'I< nnd t.wo WP.M1s. 

r.hloroqu1ne wit.Ji its rrotnbolioos wos 11P1!.U1 ed in 

"'1ole blood, t,e.qt,Js and ep1d!dymis of tJ'lf\ rat.q by 1.1 

Rl'l'Vlit1w, f;f)f'1Ctrofloor1rmtric rMthod. fertility of tho 

cdJlt; IIO le rats was es..�ed by en IAOlnt� rmt Ing 

tocl'Ylir,.xi; in "'1ich ench nnlo rnt w;m Mf)Orotely cogod 

TI,e 1 it.u>r sfrA of 

Uie rmule rnL; 119 wnll l'l'I 1u1t-- or rMOrot.101 Rft

"'1..'l use,cf A.'I 111CIP,c or fll!t'Lll 111119 C"JIJYlhll lt.y ot thA ll'l'llA 

'"'"· 

r.lrt:ulnt.fng I.A!IIMll'f'cYW\ l""tf>l W"l'I rrrn.."llJr-nr1 hy n 

,,, lfolmn•v"l!"MY 1.l!d11lflMi; WlllA tJ'M' croon fn':t.lcn:1 of 
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111 

l.hA f\AnlnlfProu� Pf')ltJmliun WflrP. clnRRlfif'd occord1ng to 

t.hAir plv1�11� of r.porrrnl.tl!}('flM iR.

Chlo;nc1ulrx, at. I.Ill\ cmtym /'lrl11lnh1l.1'1 od for I.ho 

l>f!f iod f'lf r,\Jl(fy did 1..-JI, flfffl(,I. body 
I 

\)"l\, IC:Ul/lr rlOf'

l"f1 ldlcl)'lm 1 wn 1ght.11 <:nlll"''lfl t.n I he mnt rn lR of holJ1 u�

ncl,lt. ond p, n-1u1.->1'tn 1 or·oupn. 

Thn rrug w.1s onr-.c:MtrntJ'ld In I.he t.e.-it.lR ond 

T ont, In, lnr 

C'h lorOl)1 ine lfWf, lR -n h lghl'l!" In IJlfl r,r�·p1,t,ort.111 gr our, 

fX'ITll>.Vnd t.o UlA n11Jlt. group. ThA l'f)idiclynnl O,lcr()()Jino 

ltMt 1� wero to«ww �11 l ly l<Mer In tJ'ltl pr&-pl.t_.t.111 

U\'Wl Uw.! ruiJ l t. r n ta i,h 11 e \oiho 1 ft b lood 0, lor()(JJ i M 1 nvft 1 fl

�o aiml lilt' 1n t�:>u, u,-, rr,...,u_.ui I 11nrf nd.llt. gr�. 

Th<� fir-ding:; AJ99n6I. nn ng&-rnlnt!ld dlff,rmca in I.ho 

blnr.Ur,g �tty of tho l.1119UOO for 0,lcrcx,.,ino. 

r._t.lllt.y or thl tmln rntn tn w1lr.h o,loroc,Jlno WJA

nfnlnt"!f'� � rcd,ced In n clr;e•rol11ux1 111nw-: ... 

l!JQq1 

r """"' 11 "' 1-t,.,,d lh IA I nrl 1-'!!i u • 

,, ,.,,,...,� 11m rrr 111, no .,htllt 
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iv 

P,pid lrlyrra 1 Ffl('lf"T1"f, w1thout a red.et ,on in c;p<>r111 rurtR-. 

The histology of the testis was tlOl'nal in both thA 

Ollor(lCJ.line ac.tninist.Bred and control gr� of rnts.

However, certain cellular generations were absent or 

llldily F;Ubf;i"!t. in UW> testis of the rats to Wlich 

O,lorO(llJiM wac. ac.tnini�t.Pr!'ld c:o,p;�red t.o controls. 

r.irailating t;P.<;tor:;terone lavols wiv-e lOWIY" 1n thA

C:hlOl'C)(JIJinP ·ilthdnli;t.rrf'rl gr� �1111flrAd t.o tJl8 c:ontroli;; 

n finding pnrt1culor ly ovidmt; 1n U'IG pr�p..bert.o 1 

group; RUgg�t Ing RLPrO ictogAr'IP.!'I IR t.o oo rrora nclvPrSA 1 y 

nffocl.lld hy 01lor�ino 1n I.ho r,re-�tnl rnt.n. 

Chlo, �lne �!I det.eclPd In humn 11m-en ?4 hrA 

nft.l"f" lrlgfl!lt. Im or tJv:i r1rug oncl n 1M ln &mYY1 or 

110lunt:,v,rn �,o Glo1rmd not to hovn t.nknn I.he drug in thtl 

prf'<:f>nd Ing four nont.h<i t..o ntudy, RU99Mt i,19 the drug is 

nt.ornd w IU1in lJlO rm ln r"f)l"odJcl lvn nyatml for la,g 

pnriodn. 

Jn vitro, c:hloroqui"" nnhnrc<'d huron &perm 

In; vfnhlllt.y, forcn of fon,nrrl 
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• 

V 

1 nt.o the i ncuba t. 1 ng rrediun at. 1 ow <Xll lCl'I' ,trn t. i on5

( 15 x 10 8f,1). l:nhana=n'ent. of sperm activity by 

O,loroqJlne 11'8Y be l!P.diab>d by � intr8spP.n'II content of 

cAlrp; leading t.o the aca.m.Jlatlon of the cyclic 

nucleotides within the sperm cells . 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY



vi 

AO<t.GI\.BXBEI fTS 

1 mi ll'O!'IL grau-ful tn my �visors: Or. (1-rs.) A. F.

Bolor,,_ and Or. o. A. Dada for tJiPir kea, interest, constant 

ndvice, words of enoouragerent and supplies of IJ!;Aful net.erial 

..tiich proved 1nvalllc)ble wring tl'lfl pe,riod of this study. 

My sincere SJ'lPf"eciatia, goes t:o Or. (1-rs.) M:1rt.in.<1 for her 

useful advice and earlier superv1siai of the research. 

I am lnrlflht Pd 1.o Dr. Ncllkn, 1-r. GiWl, 1-r 01.'lfQO"B, 1-r. 

Bello, t-r. 0gt.,jim11, 1-r. Adebiyi arid 1-Y. Aoojnyon ror their 

k lna,oaq in rmking nvnll11ble t.o rm foc11it.ioo in lllAir 

lnborotor in'l. 

1 nm groLPful Lo Mi,;.q To,qin Ogu-lsa!Ml ror ll'lin.,.t.okingly 

Lyr,1ng tM 1<0f"k. 

To my p,.,rml.A, R 111\.M ond broth(>r11, n 11 my fr icnda, 

r.c,llP.lgtlM 11nd w,,11 wtRhf'r/1 t.oo nurProuq t.o ll'PllLion, 1 sny B big 

Uvink you I. 

My t,,.noond nnd ch1 ldrm hovo booo nn unfni l Ing 'IOUf't".#3 of 

�lflllOI-t. 1111d lrV<t1 lrnt ion wr Ing l.h la ner ,od. T IVl1 C1rnt.eful for 

IJ,e lr oo O,XY"Dt. ,on l.tnch rmdn it. m!'ly for rm to l.f'ldortnko t.h io 

work. 

thlo u ... Y.ing olllrMI, l!'lft lmrr�·t.nl, lnvtrdhl<1 nnd only wl1111 

rod bo n 11 r,rn1M for nvnrnorA, 
AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY



vii 

12RnICATIQH 

To Ayodele and Olabisi Olf\lnmoye; 

the two people who brought 

me up in love. 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY



viii 

CERTIFICATION BX SUPBBYISOR 

Thie is to certify that this work was carried out 

by Hies. A.O. Ogunmoye in the Department of Physiology, 

UnlverslLy of Ibadan. 

• 

SUPBR\lIS.OBS 

_ ........ �f�R':'.�� ... . 
A. F. Bolarinwo, 
Senior Lecturer in the 
D,Jpartmen� of Physiology, 
Univorelty of Ibodan. 

0. A Dado,
Render in the Department or
Chomiool Pathology.
Unlvorsity of Ibadon

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY



TillE Pft,[F_ 

• • 

OEDtCATIO� . . . . 

LlST a= PlATFS . 

LIST <F FI<J.RES 

LIST CJ: TN3LES • 

1x 

TABLE a= CXNTEHTS 

• • •

• • 

• • 

• • 

• 

• 

• • 

• 

. .. . . 

• 

• • 

• 

• • 

• 

• 

• 

1 

ii 

vl 

. vii 

. . . vi 1 i 

. • • • )(ii i

• • • • • • • • • • • xiv 

• • • • • • • • • • • • • • xv

INTROOUCTI� • • • • • • • • • • • 1 

Q IAP)ER Q:E - UTERA TlR: REVIEW. • • • • . . 

1 • 1 ll.f: MAl.f RfPOCO.JCTT� SYSTEM • • • • • • • • 

1 I. I 
1. I. 2

I. 1.3
I • 1 • .:I
I. I. 6

1 1 6 

TootiA • • • • • • • • • • • • 

T8flticulnr Oevol0p1mt . • • • • . •
Spenm togQnes 'I 8 • • • • • • • • 
11'lf! RAUi nnd Fpldid)ITl11A • • • • •

Tho 0Jc l:IMI do r or ons , Ssn Ina 1 veec 'le 1 as 
nnd Pr�tJI UI O ll'lnd • • • . • • 
Tho lr1tl.hrn, Pen is ond Scrot.uii 

• 

• • • •

• 

• 

6 

0 

6 
9 

I 1 
17 

17 
19 

1 2 0 IL CJlCQJ T r-F • . • • • • • • • • • • • • • • • • • ? 1

1. 2. 1 
1. 2 .2
1 ., •• 'l

1,? ·' 

Ovmlot.ry of o, lorOCJJino . . . . . . • 23
Thornf)flULlo u8M or 01loroq01IM 

Ahqrpl 1rir1, o 1 lmiMt 1m nnd 
diat.r !but ion • . • . . • • •

• 

• • 

tir.flUo 
• 20

• • • • 3()

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY



• 

• 

X 

1. 3 IETIOJS OF ASSESSI-ENT OF MALF FERTIL TTY • • • • 

1 ·" 

1 .3. 1 
l.3.1(b) 
1.3.1(c) 

1.3. 2 

I .3.2(n) 

1.;l. 2(b) 

1.3.3 
1.3.3(a) 

1.1." 
1.3.6 
1 3 6(0) 
I 3.6(b) 
1. 3. 6 

I 3.7 

1 '.I.A 

1.3.9 

SEJl13n Ana lyRiS . . . . . . . . . • 

Sperm oount ond I-tit. i 1 f ty . . . . 
Methods used in evaluating Sperm count 
ond rrotflity . . . . .  . 

34 

37 

38 

Sperm Pmel.J at ion A.<iMy • • • • • • • • • "3
A.o;..qay Proceciire . . . . • . . • . . • . . 48 
Oorrelet.ton of the Sperm penetrotfon 
A..«...qoy (SPA) wiU, other lll'llo fertilit.y 
lM l.A • • • . • • • • • • • • • • 60 
�,; Tnt.erect fen . . . . . . . . • 63 
Qrrelnt.ion or I.ha Cervical 1-iJcua test 
w1th other meU'IOdR or inf!Vtility 
evaluation . • . . • . . • . • 57
T�t 1clo Biopsy . . . . • . • . 117 
Honrotvt 1 Prof i le . . . . . • . . • • o I
Circulating Ho, nO'Vll Scrneolng . • • 81 
1-t:>nronsl Screening In SenlMl Plasma has . 66 
SCreeoing for sperm ant ibodio.q/ 
Imn.roffl!"t 11 f ty. . . . . . • • • • 

f"hyaicn 1 FKlllnirvH. Im • • . . . • • 
Sr.r-, Ing for Infect lon..'I . . • . • • 
ONA flow cyl.cm:itr le rmru;urmww,l:A in the 
nvnlU11t1on or rmle Infertility • • • •

• 06
89

• 70

• 7 I

lflthodD of evnluotlng fPl"'t.11 lty In Mi, h• nn l,m la. • • 72 

QW'Jat 1):,0 - HATE'Rf� �{) � . • • • • • • 77 • • • • • • 

,., Aninnl • • • • • • • • • • • • • • • • • • • • • • 77 

2.2 P!!n V'-1'1 U. • • • • • • • • • • • • • • • • • • • • • • 77 

? .? • I nurr...-11 nnd Phynfi,logia,I 6olut.l!71" • • • 77

, , , Chlor°",IM d1,nxqinl.ll • • • • • • • Oll

, ,., l'1IYI 11""' " ntwf O• I'll I r..n 111 �, for t),o 

T ftlltnl t-""C'Nl n -y • • • • • • • • • • • flO

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY



xi 

:>.3 Anirml Rt.udiM· Anirml group_c; and drug 
regirrens . . . . • • • • • 80

2. 3. 1 Rat Sllcrifice • • • • • • . . . . . 82 

?.4 Fer-tility Studies . .
2 .6 Epididyrro 1 Sr>P.nn <n,nt 
2.6 Hiatological Studloo . 

• 

• 

• • •

• • 

• 

• 

• 

• • 

• • • • 84 
. • 86 

• • • • • . • 85 

2.6. I 
2.6.2 
2.6.3 

?.fl.4 

Periodic-Acid Sctdff'a Techni� . 87 
Haermtoxyl in/Eoein Techniquo . . . . . 87 
Clossificot. Ion of Stages of 
spenm t.ogenes i e . . . . . . . . . . 88 
Round Sppnmtid COl.rlt • • • • • • 90

2. 7 0, loroq.i ine Assay • • • • • • • • • • • 90

2. 7. 1 Aasoy ProcedJre • • • • • • • • 92 

2 .8 Rndloimn.roAasay of Te!lt.oAt.P.rOM • • . . . . .. 95 

2 .8. I 
2.8.2 

2.8.3 

2 8., 

Purificnt1on of lnt,,illfld Tastoeterono. . . 95 
V111 iait. ion of TMt:.Mt.er'one As.My . . . . •
Extraction of Toetoel.enine Fran P1891'8 . •  

100 
103 

AAV!y PrOCf>dJr& • • • • • • 105 

? .9 � Studi• . . • . . . . • •  • • • • • 108

109 
110 

2.9.1 

?.�.? 

Oilor�lnn OMlyala In oonon • , •
SR,...., PYJWninat...fm • • • • . • • . • • 

• 

?. 10 O,loroq.,I"" Ffrl!CtA on f"1"¥"' P!!rfo,•11., .. oft . • •  112 

�Jlfl!;;,C - nrsu..ro . . . . . . . . . . . . . . • . . • . .  1111

:1.1 o-_..ty, lmt.iculnr- and Epldlcfyffl\1 ""°'sht.a . . • . . .  ttft 

,. 1. t ,,,,It. rnt.n • . • • • . . . • .  • • • • • • IUI 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY



xii 

3. 1. :> Pre-pubertal rat.s . • • • • • • 119 

3.2 C&udal EpididyTml Spenroou,t 
3.3 OilorOQJine effects on fert.tlil.y 

• • • • 122 
1:?4 
126 3.4 Histological St.udif!!l • • • 

3. 4. I
3.4.2

Adult Rats • . . 
Clllll8tf1cation 
Spenmtogenesie . .  

• • 

of 
• • •

• • • 

Phases 

• • • • • • 

• • 126
of
. . 128 

3.6 Blood, t.Mticular and Epidld}'mll Oiloroq.ifne 

3.0 

concentrnt ions. . . . . 

3.6. I AdJlt rats . 

3.6 :> Pra-pubert,a l Rats 

• • •

• 

• 

Circulnting TeRtoqt,prQnf! levels 
3 G.1 Adult rats . . . .  

• • • • . 140 

• • • • • 

• • • •

140 

161 

• • • • • 166
• • •

3 .6. 2 Pre-ru,erta 1 rats . . . . . • • 

• . . lf,8
• 163

3. 7 1-0mn St.udim . . • . . . . • • • • • • • 106
3. 7. 1
3. 7 .2
3. 7 1
3 7 4

3.7.fl 

Soren Anis lyR iB . . . • . . • • • . 105
Smiiml °'lor�.Jino lovola . • • • •  107
OilorOQJiM pf'foct.q o, sr,«m vinbil lty . .  169 
Ch lorOQJino efff'Cl::l on pnrcentage or 
irotlle 8f>l'l"'l!'A • • • • • • • •  173 
01lorOQJine flffBCt.11 on force or f�rd 
1• og,.-io, of r.pe. nu . • • . . . • • • 176

�JEB FOR - DTSOJSSIOI • • •  • • • . • • . . . . • . • • • • 177

O'.'ttiUGTCJ8 NO GU:n:STf08 FCR Rml� STU)JFS • • • • • • • ICl5

f:1£ 1 I JI'. P t'l= _s . . . . . . , . . . • • . • . . . • • • • . • . . . 1 !l q

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY



Plate 
Plat.a 

L 1ST CF PLATES 

1. CrOR& sect.ion through Lfflt.ia of erult rat
al'lOWing aaniniferous tubule In phase 1 of

Page 
Page 

Rf)f'f1Tn�9SiR. . . . . . . . . . . . . . . . . . . . . . . . . . . . 130 

2. Cross section through taRt.ia of orult rot
showing sm,lnlforOUR Lubule In pl,n.c;e 2 of

• 

Rp('r rm togA,AS i 11. • • • . . • • • • • • • . . . . • . . . . . • . • • 13 I 

3. Cro8II M'Ct loo through tast ie of owl t
rnt showing sanlniferous 1:1..bule In
Jn'lM 3 of IIJ')81'11ot:ogeneeis. . . . . . . . . . . • • . . • • 132 

4. CrClflS Roct. Ion through l.e.c;t Is of erult
rot. ahow1ng aoninlferous tlbule in
PhnRO 4 of Apenmtogenesia ................. 133 

5 CrO'UI Sflet Ion Uv-oug, ta.'lt i11 of 1101 l L 
rat showing 80Tliniferous 1:1..bule in 
Phase 6 of spen111toger� ie. . . . . . . . . . . . . . . . 134 

8. Cr01S8 aection tJvrugt, t:Nrt.ia of owlt
rat. showing A<rnlnifflf"OUR tubuln In
Pm.� 8 of flfr• ootogenee ia. . . . . . . . . . . . . . . . . 135 

7. Cro-a Met.Ion wa.,gt, tnatia of oliJlt
r11t �1ng .....,,fl"lffflf"OUII 1:1..bule fn 
F't-8.,,e 7 of "i>" 11otovcne11 ia. .. . . . .. . . . . 1 :lG 

8. 0-099 eeatlm tJ-rOl,9'1 tA!st.111 or nwlt.
rnt llhaw Ing ftml In ff ,ra,q lLbJ l n In

9. 

A11� 8 of �'l'llt�M.WSfl,................ 137 

t.fon twoq, t.Mt.1n of
,.,,..ru.....-u,1 ,..,., tM:1.tn ...... ....... .... .. . ••P

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY



xiv 

LIST a= FICUIES 

Page 

1. 1 lho 1TO lo reproduct ivA systan showing
midl ine and left sidl:I strucWrM......... 7 

1 • 2 Structurn l fornu lnr of a, lor()(JJina. . . . . . . :>? 

2. 1 Sl.nndard curve for Ch lor� lne asMy. . . . . 94 

2.2 Purification or 1H-Test:ooterone or, 
Sephadex LH-?O co lum.q. Frnct fon.q 21 , 2:> 
ond 23 oo l lect.ed MCI stored as stock ..•..

2 .3 Slnnalrd cvrve for Test.osterone essay.. . . 104 

3 • 1 1-'A<!n tAR t I cu 1 nr Ol lorocp.., i ne ooncentrat ion 
in i,dJll r1tt..'I. • • • • • • . • . . . • . . • • . . . . . • • . • 146 

3.2 "'°'1n epfdidyirol OilorO(JJine cxincent.rot.lori 
In ac1Jlt rot.A. . . . • . . . . . . • • . . . . . . . . . . . • . • . 150 

3.3 l-b1n teat.1culor Chloroq.,1ne CXlna!nt.r11l.lor, 
in pr�ta 1 rota.............. . . . . . . 160 

3 4 Menn ec:> id i dyrrn l a, loroqu Ina concmtro t. Ion 
in prit-Plbfw"tlll rota....... . .. . ..• 160 

3. 6 o, 1orOQJ1na off net.a or, ixrcontoge of
rt't)t .. t lR flfJltllli' m •••••••••.•• • ••••• •• 11,

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY



LIST CF TABLES 

Table 

2. 1 Intra and inter assay varlet.ion ror

testosterone assay ........................ 

2 2 Design for Tast:osterone Standard curve .... 

3. 1 lnitiel and fiMl body Wf!ights of orult

ral.s in ver I� 91-ouJ')(I RLud loo ............ 

3.2 Teet. iculnr nnd f'flirl idyrm I weight.A or 

arult rats in variouR groups st.udied ...... 

3.3 lnlt.inl and final body wolght.a or Vlo 

Poge 

102 

106 

117 

118 

prA--J)lber ta 1 rn t groupe e tud i ed. . . • . • • • • . • 120 

3.4 Taetlculnr ond Pp1didyrml weights of 

prf'-JXb>rt:.a 1 rat grOUflS Rl.udied...... . . . . . 121 

3.6 Mann co•idal epidid)'IT'Dl Sf)enll <XlU'lt in 
aQJlt rot.A.. . . . . . . . . . . . . . . . . . . . . . . . . . . . 123 

3.B Average 1 it.t.er a1ze or 3 fe,mle rots 1TOted

with o oontrol or O,lor�1ne-oOT11n1stored 
rm le rat.A ., . ... ......... . .. .

3. 7 MeBn 0\/ll 1 spo, not id o::u,t. in tm
a,min lffW"Ol.l'I t.ub.llA per cr088 sect. Ian 
of t.eet ia............. . . . . . . . .. • • • • •

3, 8 M,inn OYl'l l ar•• not. id OCU'lt of 11m11n1 fer0U11 

126 

127 

bbJlR 1n 11t..i,99 Vtt or llf.lel'hl'lt�h1. •• 1?9 

3.9 Rnlnt.tvn rr�IP.!!I or t.hA _,nir...-OUR 
"Cllt,hellnl snl=-nll In thftlld.Jlt rnt grQ"1fl,. 13A 

a. fO R9111t.lvn rr...,.n,,:IM of tM fM'l'!l1nlfnroun
�1ft'1611n 1 flW\.."IM In rrn--ru,ert.n 1 r11t. 
�CJ'Clo e o o O O • O O O O O O O O I Of O O O O • O O O O O O • I O O ,. ' 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY



xvi 

3.11 ""3en blood 0,loroq..,ine cx:r-.ca,tration in 

aci.J lt rat...q ...................... . 

3.12 

. . . . . . . .  . 

(1) Testicular 0,lcroq.Jine cx:r,centration fn

(ii) Tllb le of contrast of test icu lor

143 

Oiloroq..,1ne concentration in eciJlt rats... 1-48 

3. 13
(i) Epididyrrel Oiloroq..,ine concentration in

aOJlt rats................................ 149 

( 11) T11blA of <D'ltrast of epididyrrel
Ollor�lnP. concMtration in aliJlt rots... 162 

3. 1,1 Blood Olloroq .. line cx:r-.ca,tntion in
pre-J)lbortol rote. . . . . . . . . . .. . . . . .. . .. . . 164 

3. 16
( 1) Tosticulor Ol loroq.,ine ooncor11rllt Ion In

pre-pubart:A l rote . . . . . . . . . . . . . . . . . . . • 165 

( ii) Table of 0ontr11R1. or t.Mt.lculnr
Olloroq.,ine ooncentrat.1on In
pr A-f)UOOrt.a 1 rn tR • • . • • • • • • . . . . . . . . . . . .  

3. 16
( I) Fpidlrl)'!Tf)l Olloroq.Jfne CXl'ICentration in

pro-J)lbortnl rot.A ....•... . •. ..... . . .  

(ii) Tnb lo of oontro.'lt of c.,pididymi 1 Ch loroq.J II'\{\

167 

169 

CXlOCMt.rnt 1m In prtt-J"llb,,rta I rntn. • • • . 10 I 

1 17 Clrculnt.lng TM1Ml.f>r000 lmnls in oliJlt 
rnta. . . . . . . · · · · • • • · · 

:i. 18 Circulnt.lng Toot.ontorono 
prtt-ru-t.,, 1 ro I.II ••••. 

. . ,. . . . . . . 

lovole In 

•• 

• • • •••••• 

lfl;) 

18'1 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY



xvii 

3.19 Seren analysis of individJal sarrples....... 166 

3. 20 Indivirua 1 senina 1 o, loroquine levels;

before (pre-experiment.al) and after 

( pcst-exper lrrent..a 1 o, lor� ine 

a&ninistration............................. 168 

3.21 SUrviwl Li11'8 or spenre suspended in t-..o 

differMt diluting rredie: Phosphate 

• 

bufferAd llaline and egg yolk-citrate 

extE!ric:ler. . . . . . . . . . . . . . . . .. . . . . . . . . • . . . . . . . . . 170 

3.22 The effect of Olloroqvine et vericus 

concentrations on sperm viability.......... 171 

3.23 Olloroqvine effects on i;penn force of 

fon-.erd progression. . . . . . . . . . . . . . . . . . . . . . . . 176 

4. 1 ParcentAgs frequnncy of stages of

88llfnlferOJS f'Pithelfel cycle fn the rat... 183 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY



• 

M:i lar ia is a oonron yet. RO'l'Pt irres fata 1 di� 

afflicting milliOf'lS of people in Africa (l+O, 1981). It 

is knc,.,n t.o aCC0111t for approxirrete ly 1� of rrorta 1 ity 

in children below 14 years of 11ge and interferes witJi 

th<I deve lopr"'ll'1t or I.he fet.us, infants 11nd children 

( .lum , 198,d ) 

WOl"king rrothers is also adversely affected causing 

11tmmte<JFrn nnd Uierefore redJcing pnxlJct iv f ty 

(l+O, 1982). The high fncfdance of this disoose fs LhA 

fndfcnLfon for chm'Ot.heropy. 

o,lorOQJine, a 4 -omfnoQ.linoline, is tho ll'08t 0011101 

d('ug uf\Pd In thn trool.rmnL or rm lnr fn w::lf'" lct,,i Ide end hn.q 

bf,,w, c1,>qcribAd M U,e hMt. c::hffroprophyl11ctfo drug for 

rm lor in (Sprock Inn, 1984) . 

lhe rcprcrlx:t fvn perl'0r 1111,l<'-'l of nnn ond on lm:i le ie 

kno,.n to bo nrt,,c,rno ly or othcrwir-A offoctod by aore 

drUg!I (Schlrgol o.t nl 1qq1). 01lor�ino 111 one of RUCh 

d!'ugs (HnlY'I, 1976). 

chronic ndninh1trnl ion, Chlor�fnn IA 

(J()f'"r.Mt.rnt,wi tn 1111r lous tiody orgiinA 11ncl t.18fl\JllR; 
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including the t.Mtis of QJineepigs (Q-lJ'ldTam and 

Vrublovsky 1977) and Rabbits (Gn.roctrem, Vnblovsky and 

Mlkullkova, 1970). Such tissue and organ levels� 

on Revera 1 factors including the age of the enirm 1. 

However, o, loroq,1ine leve li; in the rat test. is ere yet t.o 

be reported in 1 iterature. 0'8 of the objectives of the 

presmt Rt.udy therefore is to dPtermlne M"Olfl blood and 

l.f'SI. 1c:u IRr 01 lorQ<lJ ine levels in the eo.i 1 t and pre

ptber Lll 1 ral.s. fpldldym,1 O,loroq;ine levels in t:h8IRe 

group& of onirmle are to be det.Alrmined os there 11re 

pr81'1en1.ly no r�t.<\ of 011orO(JJlne levels In the rat. 

opid1dym1R, 

Evidence in lacking os t.o 1,hathor or not. I.ho drug 

Ch lor<XJJ Inn nrllf'l)l"1' In t1ffl81 SAnina 1 a, loroq., ine 

lnvn ls tn hm'.lnR 11111 thf'f'n-forR be lmfl!;IJJ'f'CJ r o 1 low1ng 

tno lngMt Ion of n t.otn 1 or t..M t11l'l 1At.c1 or 01 lorocp.iiM 

phc>A,nlUI ( 160ng IYU�A/1:JlblAt.), the r� doongn 

for rm lnrin trMltmnl. 

A 11,1,raq, UlPf"R arA rpP(')f" ui or 1o - v ll.t o 

O'llorory..dM nrfect.o on Ulll rrotl 111.y of 11ponmt.oioo 
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(Nonren ar'ld Q::lrhA, 1975; ftte, Essien, Easien and Ognor, 

1988; Egbunike, 1982, 1989), l.hfl crug effecta on cort.ain 

asf)PCts of flpenn perfonronce; in thiR caAa; sperm 

viability and perCPntage of rrol. i le speroG is yet to be 

reoorl:..ed In literature. The Jn - vtV9 effects of 

OllOl"oq.ilnn on the nfore lillte<f fFremAt.PrA including the 

forcR of forw:ird progrMS IC11 wl 11 be eva luatA'd 1n the 

present study 

ffTfl loyro in UlA .!n - vitro Atu<ty wi 11 include levolll of 

OllorO<l,lino present in lumn srm:,,. 

OllorOQJiM AffACt.R on the fert.il !zing Olpability 

ot I.hi> er11d1dynn l spenmtozoo will oo eva ll.8t.ed by 

mploy1ng U'IA 1001at.Ad rmt.lng ted-.iicµi oCXll)ted after 

0\1noy ond Gr<>gra ( t�'l}; TrA�lpr, HelM nnd Roboire 

( 1900). AltJ-o41 tho aff.-.c:t of dVQnlc O'llaror,.iioo 

11tt1nnlR1rntlon on c:nuool "flididymll f\J)IV"ffl au,t in tM 

rnt h!l� tie,,n r�v.d in I 1tlll"ati.re (V11wva nnd SM"", 

1AA7), r lnrllrql on nt-rrt-ttrm nffoctA of thn dr-1.111 IA ynt, 

tn tJI'! .-��-. t-'llrl: ""1 lch io 01'1!! or 1.tw, rv,rrtmt tt'.f\ to � 

lCI•;,� 11t, fn tJio pr tt::ffll. r.UJd)', 
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4 

Okanlowon, Noronha ond Ashiru ( 1990) reported that 

01lor0<1Uinn armlni!;trat.ion did not. nffect sare 

stereo logica 1 pernrrAt.ers of I.he rat. test. is Assessed. 

RE'fl()r ts ora howevP.I" noL ova 1 loh ls In resr,ect. of U,e drug 

sfff>Cl:.R on the sr,onmtogen1c Pf)lt.he11un; viz a v11, tha 

ph:i�ns of epenrot.ogenes is. Thie ot.udy wi 11 therefore 

1nvf'f\t.i91to tho effnct of Chlorocidno phoophot.o on the 

In rot.· 
'

s I nee thfl 

nnt.lfnrt.ilit.y Affects or tho c.rug rmy he Inflicted 

t.Mt. icu l11r ly 

Further t.o the reports of NdJko end Dada ( 1964); 

�8 ( 1988) , t.ARtoeterone wi 11 l:l'l 11,;sayed In p ln.c;rm of 

O,lorOQJ1ne nctn1ni11twed pre-pWOrtnl IIJ1d od.Jlt nnlo 

rat" Md flUCh Le!lt.oatA!N>M leve la m,l)Ored to thnL of 

thfl c:ontrol rnt. t.AAt.oRl.erClnft lnv11l11. 

nrn nifflllnr tn nnrt tbJ:Jlo of IM r1oool\ 1.1!'-M fn nnlnrln 
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adnin l_qt.rat. ion are 7 days and IA days. n,P.se d.lrat fonq 

rPprese,t half or n cycle or U,0 RFminirerous Ppit:neliun 

lll'1d a �le cycle or tJ'8 a81liniferous epitlleliun 

rfllSl)PCt.ivaly aincA o new cycle is init.ioted every 12.5

cbye in tJie r11t. (Cler1101t., 1!!63). 

tt. in hop(>d t.lvlt fincling.q in U,le 11tudy would 

brood<>n our kno..iledgo on t.he poRSible errrct.s of thfA 

widely U-'U'<1 ont.irmlorinl, entiinf1001Tfltory drug on nole 

r!'f'focllct. lvn flXlCt. im.q. 
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0:!!ie l E8 <N: 

LITERAl\.RF, BEVI[;W 

I • 1 l1-E MALE REPRCOLCTI-9'1 _S.Y§TEJ.t 

ReprcrlJctive function in IJ'le rmle is peculiar 

becnuso fert.f1ity and reprowct.fve act.ivity ore 

oonL inuous ly rm int.a lnRd frcm pubf>rt.y-t.hroughout 

lifo. There are no cyclic wr-iation in I.hi! pl09ro 

lnvels of pit.uitory gonocbtronin or of t�st.ost«one 

Rncrnl"Ad fran tho intcrat t Lio 1 co 1 ls of t.he ti=!st. ls. 

Spenm� is IA oonL irulU!l and tnn rrnt.urat ion of 

sp,.. uot.ozon proceedq es IJiey rrove IJ'lrough the 

dlffwl'rlt. rpgiOM of t.he t88tia ond ('J)idldymie. 

Ha.q1c; ongtgny of t.he reprodJctiyg tree!;

1.1.1 T,w,,tlfl 

tat.PI tn humnf; nrR na irnd 0110id 

t1t.ructu-M of fltXlllt finn In lfYlgt.h t1nd 3011 1n 

dls,ntH" tying w11.t11n tJlll RCTOtun, nnd �rot.ad 

,,,.,,. 1t.. by t.hA ,-.,.vlly of t.h!! un1m vi,91rv11111. lhn 

t.l!!'lt 101 l11r IY''''nchynn 111 ,n-: lQlWIC'I hy n t.hr-

1 n I'" l!fi a,pr;u 1 "! ""'1A I y • 
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Untter · ---1
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Ejaculalory 
duct--'-
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Ductus deferens 

Urinary bladder 
1--c.emlnol vesclcle 

Bulbo- -
urethral gland 

Testis 

Scrotum 
'---Prepuce 

Fig 11 The malt �ptoductlve system sho,ying mldllne 
and lctlt side structures 

I 
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an outer layer "'*'ich ie the vfscora 1 port ion of the 

tu,ica voginnliR· a middle layer, and the tunics 

nlbuglneR lo.tlfd, Is a fibrous corv,ec:Lfve tissue fran 

"'*'id, u,1n partitiOM project int.o tile organ, dividing 

It fnt.o ::ioo to 300 lobulae. Each lobule contains up t.o 

" convolut.ed loorm; Uio 6C1111nfferwe tubula<i, loklich 

mot.y BI, holh Pt1m Into tJ,e rAl.a l.P-tt.111 A 1 tul3ted in Ulfl 

IR!diont. ,run. The oontract. ion or srrooU, rrusc lfl rfbreR 

w,thfn this loyl'V' hos boen irrp I lcotcd in the tronaport 

of sr,e, 11s rron t.he t.est.lcle t.o the er,ldldymlf1 (Devis, 

Lnngford ond Kirby, 1970). The t.unica vOSOJ1081l "'11ch 

is the h11EW nost 111yf'!" is II very U,in structurs 

aT'6 t11t.1ng of loosA 11rl'O l11r <Xn'lf'Ct, '"" t. ,s.- r 1Ch 1n 

ff- h lo:xl Vl'!RM 111. 

llvM rm.)Or" t IUUJ <Xtij:tlrtm>nt.A PI( 1st In IJ'lft t.A9t;ie; 

Rlcorl ,a,«>l 1Pd IJy 01!1 tn1r.fr:ul11r nrt...-y w-iir.h ¾11 

1:-,nl/g t.Mt.111/>r In Uio rat Nld nlm:J.111. n"rl r1ulMtt1 .. , 

Uwt lnt.r.n1!.lt,i11l fluid r.urrc::uvHng U1ft Mf'\lnlf,rcu., 
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\.ullu1A dt a1n1n9 lnlo l)'lllll"\llt.lr.a nnd f1™1ng nt. o 

l'l'IIA of 1? JJ l/gt.MI. IP./11r nnrl, flu lei rornY>c1 111 tnA

RM1lnlfN·ouq h1l•1ln nn!I r nl,c, ,�, In whlrh fl� t.o 

U'l"I cn1111l hy w,iy or rtx:IAI 11 Af fr,rr,r,t.1¥1 rnrry Ing ll 

&fflJX't'IS lo, of Pfl"I nnto1m fran I.ho r;oninl fl"rCJUR 

lubUlM, Flo-,lng nt. n rnt.n AlOWPr tJvin Uln 

t r.!lt, lr.u 1nr· h lootl or lY"f'h, r nll'I I.Ml. IA flu h1 tv,s n 

\.lll<flll lcolc nnd c-J1nnlC'J\l crrrfJOIIH,101 whlrJ1 111 

clORf)\y rngulnt.«1 nnd orti11t1hly rN.rntm by tnn 

MW tnli col\11 [l,,.,, ond Ohion, 1978) 

I. I,? TN\t iculnr_�l'.\!'•Ylt. 

NI, h1t..ot le (300 AC) 11tnrted tJ'lO 11lully of tM 

tmt.ln by lnt.rod..rcfng tho gcirnd'II Al<r,lr11t.im 

t.echli!JJ"I for lnvMt191"1tlng the roln of tJ'ft t.Mt1II

In r�odJC't. lvo r'1yll lo IOIJf. 

\bi l'.01111<..,. ( 11"111) """ Uw, m!t IOtY.> dll!OO�f)r'l\d 

th'lt. i:p,o·r:ntmm ,JrwqlOf-1 rrrm U{FIII cell11 rn11irllng 

.,lthin tiVl � 111. Thin W!:'I ctoMly tol lOC!d by

U,n d•�..r lr, fer, of thn mlOl'll!lCllC!IC r:trnrm:tnr-l11t.lc 

d Um tm,r,i lttnl IVw1 _.tn11 �1111 , ,..,.,..,..9!""
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nnd Sl..-lnllf'rQN" 1976). In 1A76, Von In VALLmE 

dORcrihc><I 1M nnrpllologlr11l clnAAiflcnt.ion of U1n 

vnri�I'\ Ql'rtnhVll "1,IU10llnl colln 1,hl!".h ll'ld to U'9 

crn,1rl'l1<•'IA le-., of IJ,o orr!N· ly 11-:1f1'l(:l.n of t1J'lf'rnntngmo111n 

nncl lnUlc, the oonc.('11t. nf Uin �pNnnl.ogt'lfllc cyc:lo. 

1116 1nt11 )'flit: gomd cnv.1lnt.11 nf throo olur,·,ntA mch 

of 1'1ich ctY11nlqlOC1 frm cllff,,. ,.,1. rorCM, llll'JM nro: 

Uv, nnn1t.lc nlemf11A Of" lglmt.lllg frm, l.hn 

rw tto�r1 �,It.Ml lnl tliickenlng,; 

lh8 oort,,,c 11nd mdJ\\11, fonmd frcm e oondfr,Mt.lOtl 

nrw1 u,,, prhrnrd1nl c:,,illR -.nlch nri&G outl'ldtt thl!I 

g � OM 1!11grat.e to the govun l en lnrge, 

In nn ol�t � olrl l'Umn ft1tu,, Uin tmt.lA cm, bit 

rffldily dl11 lrqJl!diM frm tiw! OY11Ttm (Olllll'C\-'11 
111'8) 

erd lfll� 1.-1...-i tn U'lirtl!M """""" nld, thn t ,rydlg 

c;>l1-11 tft-m MXJJl,-.,.:1 (XlfWIC1ty t.o 11yntr.mt,,. 

Utitl!'VV? rrtni ntn-old pr(!;IUrPY11,

m�,nt In 

n 
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thP. laboratory rat, testicular WPight increase 

\oh i eh cannenc:es ju.qt after birth oont i rues 111t i 1 

the arult size is att.Bined. This weight increase 

iA associated with increased bbllar di1WT1Bter and 

lWlgth. A 1 though the onset of tLbu lar grawth encl 

the lniLiaLlon of spenrotogenes1s appear t.o be 

i�I. 

functional 

of 

Leydig 

rrorpho log ica 1 

eel ls 

Steinberger, 1976), yet� Cl\lln rmy bo active 

In V11ried steroid b fosynlhesia poat:nata 1 ly, an 

ovcoL "'11ch c:cnL11"4J011 111-fnt.or�Led int.o odJlth:x>d. 

I . I .1 Sllf'<l'[n t.Q,9"YJMJg 

lhPrA 11rA vnrious oont.rovl'l"ein 1 view points 

rog.:1rdlng lolhot t.h9 prflCI.Jr'AOr ce 1 la of t:hf' 

oofin1L1vo gr.rm coll linn ia rt in h(;N,,QvQr' now 

genera 1 ly ecccptod thnt. 1 t la tho 901,ocyt.o: 

n 11r.011gh the ordarlld 111:ngM or 901,ocyt;a dovo lor,n,cnt 

fq y,it 1111\0tt lod. ln nnn for OKMp lo, Oinmy, 

o,naton oncl MorM10 ( 1962) , r"1)0r'tcd tho ror 1 t.y or 

l'j)Ollltitogonin nt blrU'I; 1-nnr.lnl, t.nrlY\11.:, nnd 
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Lavieni ( 1960) deronstrated mit.otic act1v1ty and 

dAvelor.m=nL of sperrretogonia shortly after birth, of 

w,ich only e few are available for spenmtogenesis et 

puber\.y. 

ln t.he rat., ere trensfonred into 

primit. lve type A sper rretogonie. The primitive cells 

serve es reserve cells responsible for repopuletion of 

R<minlferous tubule following injury to the goMchl 

er,itheliun ""'ilo typo A sf')f'(lfflt.ogoni11 Ml.er tJie 

ApPrll'0� le process (Steinberger end Steinberger, 

1975). loost nn turR genn 1 n., 1 ce l 1 s-tJl9 

spermatogonia divide LO rorm I.he prifl'Ory er,enrotocytee. 

Spen,utocytoo oppoor In tho "1'.)ilMl lun fol lowing five 

�lve trpenTOt.ogoniol diviaion oft:AY" tM 1<Roo11d or 

Jllch 0tY!I p;pe,-rret.og011lun out. of four nt:.ops dividing, 

"'41 I lA IJ'19 others go tJil'augh tne leat throo d1v1e1ons 

l md1ng tl> r:pl'l"l!Y\ t.crcyl.lt r Ol'llft t. io, . The non dividing 

r-1 .. ,.nntogonlUl'I r� mll.oRIR nt. the M><t cycle, l<t1M

It nc:tn nn 1M RIAn cell which will ogoin go throug, 

f Iv" AIICIC'.MII IWI dlv 111 lone (Cle,·11011t nnd 1-trganl:J\ 1..-, 
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1965). The prirmry spe .. ,et.ocyt.es �go the first 

rre1ot1c division with Mdi prod.Icing be> diploid 

ce l la - the seoondarY spernetocyt.es. Each seoondlrY

spernetcx:yte gives b,o rou,d spenretids by a s� 

rrelotlc division. The clev&lopuent of the spernetid into 

spenmt:ozoa i& corplex involving nodification of nuclear 

structure, for 1101..ion of new organelles and a�ts1t1on 

of indopendent direct. Iona 1 ITOt i l lty 

Smll M"OU'lts c,f cytoplasn beoo,P aeporotod fron 

the rroturing ape, 11ntide before tl'lny poA-4' clown � 

am, In I f!VOU'I t.ubu lee e.s spe11mt.ozoo. The cytop lnmiic 

rmnnnt.ll t,ovo boon den 1 gnn tlld .. rPR 1 OJI\ 1 bod i M • . �

ore phiigocyta!od by lho aort.ol 1 eel 111 Md U-W-lr cait.A1tfl

wiu, U'l8 oxceptlon of tho lipid cmflCl""Y'lt.q, W!V"a 

d1flf)ff'IAAd or lfilCIOt'bed. Roody and Svcbockl ( 1987), sl-.oo 

I.Mt � ,w-t.ol1 coll c:onLol11s ly� �ic:h nro 

rMJX111AlhlA fey I.he dt11poMl end digestion or Uie 

Tho an:iui·t or 1 yooeo1110f\ In tho 

110trMl r1rult rat ...,.loll 0!'1111 howovor, 111 llalnty. 

"rl!fl Id_., 1 bod IM" in It intA or nccA l1>rntA nt.nro1d 
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synt.hesls hy tJ10 E;(lrt.oli collA n11rJ tJ1t'I AArl.ol I col I 

honTOne (SOI) is then utilized wring spenretogenesls. 

The V!lrirus call t,ypes within the saniniferous 

epitheliun form well defined cellulnr a11AOCiat1on.q i.t11ch 

6UCCeEld one onolJ'ler cyclic:olly in ony given orea of the 

Sfminlferous tubule. " spenmtogenic cyclo IA daflned 

• OR o COTO leto Aoq.,enco of chongoa in ai 1 lu ler 

o6SOCint.ion I .a., o A� of changM fran t.he

,:;p,>nmt.ogo,10 A to I.he i:;penmt.o1011. 

T\oC !Mthods for classifying the AtminifArOUB 

('f)ithel is 1 cycle at.ages are in use (c»Jrot et aJ, 1970). 

&Tf>loy1ng the pw-iodic acid fulAChin AulphorOIJ.'I 

ncid V'd•tiQJI!, Leblond and Cler 110·,t ( 1962), cb<;«vl'd 

,rorl1'lo log ta, 11 y chllr,ic ter hit, i c chnnges in tJlo llPfil 11n t Id 

rta"Oi:IO"\ wtir.h la d1rl>Ctly relnl.Nl to !Mir atn� of 

di!,velop,o,t. 

� of .,.,.. m10g!YM 11'1 In Im nit.. Jn nny onn of tho 

f 1rot foertMIIJ'\ tllllg,!11 of llfW!'"tmt. Id dlwft l('ll"wrff\t., t.hn 

athr:r c,, tin ot t./YI �,n If fY"tUI f'fl IIJ'!!' 1 hm fort11 A

r,�tMly O!flmrl 011,or,lnt.icr, or llfl(!Ctflc 9"Jrmlml t:1111 
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types; and this is used t.o def1ne the 14 stages of the 

SEJ11in1terouc; f'f}11.helial cycle in t.he rat .. Based on this 

met:nod also, 6 stages have beM described in ll'Bn 

(Clerrront 1963). The other rrelhod of classification is 

baSfld on the rrorphological changes of germ cell nuclei 

(Roosen-Runge and Geise 1, 1950) and it is an eight-st.age 

cl1.15..qlfie11tion of the smiin,reroos tubule epithelit.m. A 

series of changes in o given orE!lfl of sc,niniferous 

ep 1 the 1 iun bet..wnm t"-0 ofll)OOrnncoo of the same 

develor,1,:,ntlll 1;t.11ge is II cycle or I.he epit.heliun. 

With this ooncept, it ia P068ible to fol tow the 

progres.q ot- an indiv1CL111 l germ Cfl 11 through the 

di ffer191t phaaP!I of devo lorirnont with the type A 

6P(!fm!ltogoniun located cloaoot t.o tho bosenent ITOTbrone 

"'11111 the 8P"I net ids "'1ich develop into spernmt.o1oa are 

lOOJl.ed er�,. 1.0 U"ll3 I.Ullolor lUT't'Y) 

ThR 1..-sticular f)ha11e or sperrmlogf'!nP.'111; in rmn 

t11kM 11nrirmclrmt.Aly 11lght �lf>'!lkfl. Sf>f>nmi.0100 M4>d lnt.o 

IM l.l.hJl11r lumn ore tronspo,-V'd !\U'IOfW'YIP<l In fl

IIOl'lCfflc fluid t.o I.ho rot.a l.Aatia locnt.oo Lownrd,'1 cnA
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pole of the testis. Fron the rate testis, the dilute 

suspension of sperms is direct.eel via several etterent 

wct..s to the cop...rt epididymis. A lot of fluid 

resorption takes place in tJie epididymis and the rrore 

concentrated suspension of traverse the 

epid1dymis through the body or corpus to the C8lJda 1 

epididymis. During U,ls process ,,tdch tt.lkes t.en days, 

Lhe rlu1d Mvir01111ey1t is being rrochfiad by the add1t1on 

nnd obsorpt1on of rrony specific phys10 logica I $1.bSt.Ana>s 

(Jones, 1983) at the end of M'lich ITl!lt.ure 8pen!8 

C01'1tJ31nf'Cl w1t.h1n the caudBl epididymis ore ejaculated 

t.hrough the 11\JSCU I Ar O.JCt.uR dAf PrMS. 

lho dJrntion of spenM�1i; 1'1811 OOf'l'l dat.ennined 

in i;911era 1 rrenml 1 ion species. [n tho !l'OU.cm, it is 

l:h1rty-1our ond 8 half mys (�koorg, 1957), ohcty-four 

lhyA in rmn (Hfl I If"" ono 1, 1ernont, 1903) nnd 1n the 

w,nt.or nvn 1n of r11L, I L IA nbout. f i fty-U,ree c"1y11 

lf4d<1nA, 196!i). 
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1.1.4 1he Rete and Epidicfymis 

The rete is 1T0de � of a systsn of 

8n88to1osing ch8nne1s located in the mechast1n..rn. 

Mixing or t.he prodx:ts of the 1nd1virual 

6011in1ferous tlbJles oocur in the rete. The upper 

pole of the epididymis is fa, 1100 by a pack of 

vaso, Jar cones "'4-lic:h essant fa l ly ere cert3 ,n coiled 

due t.s ClCll'IMCt i ng the 5hort. err erent d.Jct.s of the 

reLe lo the epidldymia. t-ttturot. fon of t1r,c11 nnto7n.-'l 

tJla phllgocytoA 1R or (11,t)d 11J')('l"ffllt.o1on. 

t.1.6 1114) Quctu14 dnferona. Sonfnal y_�M_l'\nd 
PrMtAt.n 9lnncl 

lho cpldldymln oont.inuoo Into tl'lf! Q.JCt.u.q

doffY"Olm "'"ich h..'l11 n thick wn 11 of MOOth !TU8Cle 

ond fR linod by O longitudirwilly r-fdgf>d � 

forrrrd of J)flAJC!oAtrnt. 1 r f Pd l'f)i tno I iun cnr-ry Ing 

torgo, r1M-f!Ylt.11e microvftli - thq Rb>recx:ilin. 

Thn tlflllU I ln or IM dUCtu.'I dofflt'MS Is on M lnr-�I' 

,:p lnclle ,;mpoo at.ruc:Luro f01 nod tit:. it.a t.onnino l 
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After the a,trance of the 

S911iM1 VPSCiClP'l belo,., the duct.us deferens IWTfllll la, 1t 

rontirues as a short., straight eJarulatory d.ct "'1ich 

pesses tJvo.igh the prostate gland and opens into the 

p:JF;t.Pr1or wa I I of the prostatic part of the uretJva. 

The duct.us deferem cxintr ibutes 1 itt le to the flu id 

bathing the sperm; its anpulla secret.as moll amult..<; of 

ergothionfM and fruct,a:;e and mJ6t irrportantly act..-; as a 

storage organ for the spenrn. 

The REfllinal VP.RCiclM are elongot.Ad sees orlaing 

tJl't 0/Tf>Ullo and the 

ejaculatory duct. Thi! wn 1 lR cxintoin &mX>th nuscle 

nloborntely infolded lnt.o the body of tho gland ond 

cHv Id Ing U10 lUIY:Jl into ruroroua sn, 11 pocket.a. Fron 

IXb8r' ty OrtW11r d!I , the tmn inn 1 vesc le 1 ea oocra Le o th i ck 

VIIIOO(J!I fluid \Jilch forma a nujor cx,rponent of tho 

ejnculnl.e. nie secret. 101 or this fluid is dcoendent on 

IJlfl ctrwlatlng levels of Lel!lt.oet.«aia Uiroughout. ltfe. 

Surr01mh,g 11'1'1 1n11,1nl or prootntic port of t.ho i.rot.hra 

IR 11 ,. fr,g 1A sphero ldn 1 g lond kno,«'1 oa thn prootnto. It; 
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c:on.c; ist.s of forty or rrore ccrrpound t.ubu loa lvm lnr 

glands opening independently into the prostot ic 

urethra. Toft prOAt.et ic cx:rrponent of the 8Jl!CU late 

1s largely responsible ror the charoct.erist1c odour 

of AA1"!11 This &flCretton is alkaline and aerves t.o 

neutra I lze tho acid lllldiun in which sperms ore 

bathed In U"IO ructu11 dofarms. 

I. I • ll lha Urethra 
I 

Pen is nnd Scrot.l.11) 

The t,ethrn in IJ'8 nn le 6Pl"VM both u.-inary 

and reproelJctive fl.r1Ction. lt has thrPa distinct 

nn,tan1cn 1 nngrtlr'tta; !:ha proot.ot ic urot.hro, the 

very Ghort. mo,t,rnnous urot.hro rxiasing through I.he 

pelvic df11phr119T1 and the cavPf"roi;us urethrn "11<'.tl 

l'JMSOII n long U'le lmgth of tM � otvnrnor.ua to 

the t 1p of the J)'YliA C«-to In glnnde i.hich ore 

ll"Ollt. ly nvcus ,;ecroting ghindc, opon lnt.o the 

1Teth-11. The ,ruae oocrotod holpa to IL.tr1cata the 

t. Ip or t.hn JlfW"I 1A or f ng 00 I laa.

Thn pmlo witch 111 I.ho crgnn of fntronfuim 

In !..ho im ln M.'I u-r,-,, ft'l'l..-:M!I or """'°'· f lo t lm:un· 
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The pa ired dorsa 1 001 po..-a cavernosl! penis and the 

A lnglF> vMtra 1 corpus cavernosun irethnle. 

erect, 1e tissue if! nede � of a rross of con,ective 

tissue thro.Jg, "'°ich ramify 11'8flY cleft-like 

vessels. ""1en the spaces fill with blcxxl, 

OCW1idenlble hycrostat1c presstre is built up 

producing turgor and erectiai of t.ne pw,is. Th& 

glans penis has n rich SMAOl"Y MrVfl ,;iwly and is 

the nn in erogf'nOI.JR Zorlfl in the nn le. 

Th& i;crobsn is o th In• W/\ 11 eel 68C 00111!("8'1 w I tJ\ 

hairy; rugoofl i:kin \J1lch IR WAll supplied w!U, 

aeboceoos glonds. The skin ie l inPd with lhfl 

c.lartoA, nn ir,cn,plet.P loyl't" of tv,ooth rnJt1Clo ond

connecLivo tiAAoo. TI1fl lla"Ot.111 Akin le wo 11 

vnsculorlzl'd with n lnrgo 11urfncn 11rfl8 nncJ l.-.dor 

rrosL clrcunstancoo, thrl �nt.urq of IM t.P.'lt1A 

IA rtTJ lnti,inod nbouL 2-3°C bo law tJvlt of' tJ,n body 

c-.ore: Uw-rcby providing n AUltnhlo t�111ur11 fey 

l\f)l'l""lffl tog!'f'IOII l,t . 
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I . 2 ot.mXµltE 

Ch l0f'oq • .11ne, a 4 -amil'lO(J.lino 1 ine, is the IIDSt 

COIIICXI dn.,g used in t.he treatment of 1TBl&rl8

war lo.ride and has been described as the best 

cheroprophylactic chJg fer rralaria (SpracklEn, 

1984). 

ChlorOQJine wee first synthesized by the 

� before the second t,,()l"ld '"8r Jn the 

Flberfeld laboratory of tne R/JyN' phonroceuticnl 

corpany in 1934, AnderMg eynthM17ed a 4-

om1noQJ1�11no l>Jtich he IW1Yld Resochin being the 

Re..'O'"CiMl..o or 11 4-om,noOHNo 11nM 1.111 fng II gonmn 

111:>q1gn111.lon. lhol. MfT8 CXJ'1X)Und was chlor�ino. 

Thn drug w:1q hcMA\lor repo, 1.8d to be t.oo t.ox 1 c and 

unooto 1n humn 1rv;p1t.e or 1t.s remrkoble 

offoct lvmao11 in thn trMt'JrAit of rm lnrio. 

ottsrpt. by Ander11119 t.o RynthMl1e ft lM.q toxic 
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Fig. l 2 !>true\ ural formular of Chloroquine. 
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CXJTPOU'ld led t.o the pr-oo!Cf".icn 0� 1Mthylated

Resochin in 1936. 

The Mer icon dBf eet. af � GenmrcS in 19A3 and 

�L capture of these ·proa,ct.s· provided a 

boo&t for .omer,c:an investigation on antirrelorial 

drugs. Through on international trade agrearMt, 

Bayer ,m� RE'};Ol'chin and sc,,tochin ave i lAb le to the 

lk1 i W SI.JI 1.es of M'(l(" iCA ( W 1 nthrop Che'n1co I 

Clol'()llny) nnd Frnnce (�io etrrpeny) (WylPr, 1984). 

In 1946 , the .Al'IYlf' i ain goverl'm:!fl t re 1811119d a 

Rt.Al.ffn"flt. nffirmlng the Mfoty of eh loroc,.iine nnd 

gove a rots 011 rPgRrdA I ta obeorpL ion, O)(crot 1on, 

Llesue dintribution, t:Dxie!ty, 

11nt.\rml11rlal act.lvlt.y ond roocmrn,dl'CI Ol'Vlgn,

1.2.1 OIEMtSTRY Cf Qn,crmJI� 

o,loroc,Jlne IR chenlcolly kno,,n on 7-ehloro-4-

(" d1Rt.hylrrnino-t-U,ylt,.it.y1 omlro)-q.,inolinn. tt 

cx,nfi, ln'I on ony,mtr le corbon nton ..nich m,=, t.wo 

lncm>r le ronro o and L ·: u� •o· IFO,-v twllog ls.� 

t.011 le Uvm tJYt "L • l,,tJuv In ,m,nm 1A (Ch:>dn::ln and 
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Gi lrren, 1980). 

OllorOQ.1ine is synthesi1ed as �ite, bitter 

crystals with 8 melting point ber-l 86°c to 87°c.

Jt has a rmlecular weight of 320, it is insoll.ble 

in water but sollA:Jle in organic solvents and dilute 

minpral ac1c:1c;. It 1s a fairly strong bese. 

1. 2.? I Ht;HAl:'l;U I 1 c.; U;it§ 1/: (,X.�ll:£ 

Ch lorOQJine has ont. i inflM'l!lltory propert. ies 

(Oi11rcy ond llaK:lrd, 1961) on flttect �,eh is 

1nport..ant in t.hft trMUIB't of rm laria. 

nf'!Chlln isn of 1 Ls ant.; 1nf l111111atory net iM hac; been 

llfl0r11)('{1 t.o 1t.11 nblllt.y l.O stllbilizo lytlOflOl\-il 

nr11bronM (Woiamnn, 1964) u, 1orOQJ1nn Interferes 

w;lh t,ho vooiclo fU31on pn:x::os11 in n ooll by 

cnush,g an incrMoo in U141 nuTOOI" and volUM or

ly�, o clocrooao In thn1r c:1onRity or,d tJ'lQ

clAvfl l0111't'll'lt ot 10/1"0 I for rrorhrlll'Wl �truct.urM ai t too 

myAlold (or myolin) bodiOII [Ont.11iA, 197?] 
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O,lcrOQ.Jine treat.Pd cells are l.nlble to proce<!d, at 

nonrel rat.ea, with orderly pinocytosis, exq1la.cm:>Sis and 

phagoly,n:onal fusion, with the result that lar� 

q..iantitiee of cellular ma,brane are SEQJeStered within 

the ce 11 in the increased rurber of lysosam l vescic las. 

These vescic les IO' 11a 1 ly consist of p lasrre rrsrtrone

pho5phol1p1ds with attached cell receptors [(bizolez

Uoriega, Gri.tib, Talkad and Sly, 1980]. 

lhn 1i!>p113t.1m of cell surface reoept.ors probnbly 

diminishes tJl8 nit.e or off1ciency with �1ch a cell 

responds to itR mvircr11,,..,1,. 

The crug has been fou,d to be or theropeut le value 

In tl'8 treotm!'f'lt. of 1nt.PAt 1M 1 and hepllt ic 11,oebio.'l I& 

lSt.1111\'tlrl, 1901), gMArel lz4'111 dlAOrdet"a such M 

polymyOAll.la, rhoumtoid orthrithi IIR WA11 M long Lenn 

tr1¥1tJIV>t't. of certain nkin d11'MJUO!I, l!Cl«od<>nle, dl!IOOid 

I upus eryU,arot.oul ond L ic;tw,n p lanu.q (Mi,gnuMel'\ and 

01 lvnr lua, 1977). A pr�l lmln11ry flt.udY by Mmku Md 

H(r r et, In l 19 /Cl I , i;ugg,>1i t.lld tJ'W) t. o, loroqJ IM m,y bo 

lllJC(:"98fU 1 ly U1ll'd In C lOR ing R l)!IUlnl. duclu!I nrt<-r 10CIU3 
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fn 1ntant.s. 

O,lor�ine does not prevent rm ler 1a l 

infection (W-0, 1982). It act.s on the erytnrocyt1c 

stages of ph,91odiun species producing cures in 

casea of plomodiun falciparun 1nfections \othich 

have no per-aists'lt exoerytJ,rocytic phase. Tn 

nn lorio prephylaxiR, a 300rtQ 0\ loroq.Jlne ooc;e (a� 

dispi,of;lMtA sulprete salt) is U$U8 l ly 

regularly Lskon twice we<lkly dose is rrore 

appropr let.a (Sprock 11!1'1, 198.4). 

1., .3 �CH.. _F.,.L..,.JH.,.l,::Nf.C!,lT-"lq&..,,___-D<N�().___ TISSU: 
UISIR18UTIOO 

llbnorf)t 1on or from tho 

9ut.roint.Mttnol tract Is roptd ond co1ploto 

[�\::O'()GMY fil. I\J., 1900] Plnsm ccncenLro t ions 

rooch tJ1'I m:,xhn.m wHJ,tn one to t.w:> houre; bolng 

dlroct ly rA IAl,Pd Lo tho !ffl9"itudo of tho daily 

donng<> In n c loor-OJt. dooo rMJlOOr.n rn l11t 1on11111r, 

[I\P.r)ln('.r, l:nrln Md Tnggnrt., 19AA] Appro1d1Tt1t.ely 
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OOX is tran,;portAd btuld to serun proteirg (GArber, 

1964). 

At a g1vM serun (XlrlCEJltnlticn, thA drug is bcU'ld 

to and en chronic actriin 1Atrat icn cxn;entrated 1n var 1ous 

body tissues (Ade lusi and Sa lako, 1982) at a rate 

tissue affinity for the oarpcUld 

lG"unOrem ft!, �I, 1972). It is the gs,era l (Xlf'109\SUS 

t.ha t. 1 n '-"lJ I 9'f8'l tl!d an 1rm I A , t.he highest 0, 101 CX?J i f'1fl

C01'1Cf"'trnt ,on 1n fl('Mmt in t.he L ivcr, Sp lE'«I, K i<MY 

and L� and lOwCRL In I.ho � 1A, bra In and p lasrro. 

llcwover, in p1gmntKI onirml11, the highest la110l IA 

otll\erved 1n the eyo c1Je to preRMC!l or Melanin in the 

rotfM lGrunctmm � nl., 1070] 

A lgn I r 1conL ly rroro ooncMt.r11t.KI 1n ooro t. l11-'IU4A fn 

fl'ffl'l1P!'I IJ'lll" In nnlna [G"lllCtll'lll nnd Vnblovflky, 1976]. 

Jl.8 �,<crAl,lon proeeAOO in two AlAQM: with a first 

ot..oge t'CI u-11 f A or 11bout. tnrnn doyn nnd n Af'ICIOnd et.ngo 

A cl 1n1c:nl hDII 1110 

of nhoHt t 111.y t.o fifty two hourA ...,,cJ\ rlooo to hii;,or 

vn h- 111, vtl'y high f\N"lffl cn,ce,,t.rat. 1on holl l�vor t� 
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rPpnrted (Ritschel, HOIIIIB" and no,p�,. 1978]. Also 

about 60X. of the edninistered rose has been 1dentifiably 

recovered lMcO'lesn<lY, cxin,.,ay, Banke;, Rogers end 

ShAl<06ky, 1966]. 

In the variws tissues, concentrated o, lorOQJine i s  

to as rucleoprotefns 

(Wac.hington, lfflitl'I and Holbrcd<e, 1973], Melonin and 

porphyrill!. (On.I end Fitch, 1980). ,n,s et"tect. oeg1n.c; 

1.o he R i!P"i f laint. ot obout 1 x 10-•M serun concmtrnt ion 

ond becores IT'Ol"8 fnta\.cie 11t n1111e1" conc:ent.rat ,ons. 

Ferrfprotoporphyr in IX, on inter rrediory dlgoot iVA 

prociJct of hoeuoglobin fcu,d In 1m lor 10 1 p 111 .. ,oct lo, 

fortTR II Lo>dc: c:orplo>c wlt.h O'lloroe1,1lnn t.h!IL rmy ocoount

for drug ncLion 11gainst nnlorfo. I tlff tol< t C 

corplox, (thnt iR, F'errlprotoporphyrfn IX-Ctllor�lno 

c:o,plox) Oll.l800 108.c; of ton11 frcm tho P')rnsfto col lo, 

followod by uo110t.1c lyofa reRultlng in OJrO or

fnh lbit. Ion or nn lnr 111 l�t.,cl<Mt la, 1983J . o, 1oroq.11no 

rosu1t.nn1. p1om'(')(11un digest.a nroll cµintft.1M of' 

morog lob tn · !'\U('.h I) 111s11cxlin or1> thN'oforn no 1101"1'1

•

• 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY



29 

S118CE!Pt1ble t.o O'ilO"OQJlne thBn are tJ-.e rest of the 

ce I la ot tne nost. 

OilorOQJine e><1sts a.c:; a dotbly protoreted cat1on ,n 

dllutft acµ!OUS solution et pnys101ogical � and ,t 1s 

t.h,s 1101erul11r form t)iat binds to nucleic acids. This 

interaction wlU, ONA (washington !11 !tl, 1973) u.qually 

cauc;eA thft Inhibit.ion of replication O" trBn..c;cr-1ption 

and t.he interaction with RN/\ rTOY result ,n 1m1bition of 

trono la t Ion. 

Thfl b1n<11og of ChlorOQJine wit.h nucleoprotaln,.<; 

rmrkedly oltere certain pnye,ail end bioloS11C81 

propArt,es ot ONA. suet, carp tr• fO"rmt ton con· 

Inhibit enzytTOt1c def)Ol�11nt ,on ot ONA, red CA 

it.A t,nct.Prtnl uonsfonning ob1 lity or inU>rfwe with lt.s 

fLnCt ion oA n pr t,rr,r for the ow.�t ONA 111)(1 Rt-IA 

po 1ynwvna<1 rnoct. 1onA LOlhen ond Yol ldingo, 1966). 

Too tDlCic rMct10M enca.ait.ered In M11noqlinolinA 

1�opy ,my t..hu!I he osooc lot.cd w1 I.I:\ tlYJ lnhibi t im or 

nuc1010 ocid pol�lll!e oct1v1t1P11 L...,.,1Chl'lrrl, W&Ahlngton 

ond IIOltJreyj<, 1972). 
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The d 1�t 1ve et t 1c lWICY ot �go lysOSOres is

diminished in the presence of Ol lorOQ.J1ne or 

hyct-oxychloroq.line [A 11 iscn and Ma I tucc1, 1!ftj4J, 

resulting 1n deleyed d1gest1on dJring cellular 

eutophagy for different ocnstituents like to noies, 

ea1e eel lular proteins, 111JCXlP()lyssccher1deS and 

pl'a;pholiplcls The contro I led autophagy necE&c:ary 

in U,� <'.ell preporing to undergo mit.0A1!l is 

deloyed. 

I. 2. 4 01 lorpcp1_nA B� _flpPr� 

L Ike other 4 lVIIIOOCJJ fro l lneA, u, torCXJJ ,no

crOll.qr.s tJie pleCe'lta to o ,,ooorntA dPgree. At

<DIOR of bfll.� 3.!'lmg/kg to 4118/kg boCJ)' WltlghL, 

Uio drug iA tx>tJ1 effecL ive ond anfo ci.Jring 

pregnancy end eh 1 l<lren born by 6UCh >01cn ore 

u&Ullly ra-rrol (l-'Ac:kM7IR, 1980). °'8Llerjoo et al 

( 1986), t,c,wevr.r dAronqtr111.ed 01 toroq,J1ne - ind.Jced 

pramt.uro ovncuntlon or u\A!f'US OOl'lCC'ptun in tho 

,-111.. O,lorOCJ, Ill'\ 111 i, wook PrOl\t..og lond1n ngrn1At. 

c:Nnr n vpry nor,·ow rongo of ocnccritreLionR ["'1nku 
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end llorrob1n, 1976J. TNre is therefore the possibility 

that SCYM or the d .eroica l act ic,ins of the crug rrey depB'1d 

on the 1m1tat1on of natural Prostaglandin effect.c;. 

Chlor�ire blocked ovulation and redced the 

ruroer of ova released llherl a cbse of 4()rg/kg body 

weight was injected intnlJ'lf!l"ft:,orw,ia l ly a.ring proestrus 

in virgin rots [NorO'ile et al, 1990J. --

terr.111r,y ot mle rats [11am, 1976; Vawda and Sllnde, 

1987) and oc,,p1etely ob11t:Alr8t.Ad Leyd1g eel I roopanso to 

hnving lut.rotrCfl ln-1 fke 

actlv1Ly .1o v1trg (Snlr11m, 1978) Thin inhibition, 

,..,,eh WDS pnrtin11y rRvr>rllfld by Proet.oglondin E, (PGE1) 

MS been suggest.eel to oontr lllUt,A ll ,gn 11 ICllnt I y to 1t.9 

an1,1tf'f"l.l 1 it.Y effects. Jn vitro, Chlor�ine inhibited 

1984J ond bBMI (laA«l, 1986] t-""lto<it:A>rono AACTRt Im in 

t)lll J)lbAl't.a l raL loydfg co I In 1n n IXJlle·re 1ntP.<J rmm<>r. 

o,lnrOQJlr.e mn n dlt'l'l'»'t<ll.l'llblA lo v lLro octlwting 

ln(1u,,,,ce on Oov1M i;,,..rm r�p1ro1.1on nnd not1 l1ty 
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(t-brrran and <b'rt>e, 1�i6) a!l wel I as porcine

spa, rrat.ozoa rroL i 1 it.y (Egbunike, 1989) 6U9gest Ing 

1ts use 1n ort 1t 1c1a I 1Mam1at.101 progranrres. At 

higher l'IOsP.S (6rrM), 0,lorOQJine w:is r81')0rtedly 

Inhibitory on epenmtozoo rrot111ty LEt.te al, al, 

191\8). 

Low dooe u, 1oroqu tno ( 10· 8M) enhanced 611'00th 

rn.1scl0 oontrect. l(ln �, I lo ti1gh dOOo l 10-•M) 

inhibit.ad oontrnctions in the sarre prPf)8ral.lon 

(A7 ibe l)Af"MM 1 c:amu,1cat 1mJ. 1ne 1m101t1on 

obf;erv,,d 1o«111 potent.loted as thA colcilJTI level or 

t1lEI mth1ng fluid ""'8 recu:ed; suggesting t-J-ot 

O,lorOllJ1n11 nt i;uch rhea tavela ( 10-•M) m,y bo 

inurract.ing with cnlcli.m-rl'Cflf)tor b1ncllng nt tJl8 

�"' or mn'" nn•l °""'Ired nt.tribut.oa alnce tho 

bflg1mtn; or rN:Xlr'do!d n1at.ory 111 ll!f"t,1111.y 1111d ,t 

t�, 1083). nv, u,ly frr-,fut.nhln rr('W'J'f rt1111." 
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l'UThP.r of IIF.n ard 101a, arfl seeking ,red1a,l soluticre in

b!lrren norr189f11!1. 

A rro le factor is present in or antr ibutes tD os 

lfflr'IY ea � of the problem of infertility (Melnr, 

l)b I 1n Bncl W.:, ISh 1977). The 68\'er" i t.y of the prob 1911 of 

1nrert.1l1ty port1culorly 1n Afria, lo.here chll<rM 11re 

rf!91!r df!d os the m::,st vn luab IA assets ea 1111 fer a -rc:h 

for tnlthodA ot Ava luat Ing infertile pot tent.II wHJ, a v1ew 

ot trMt.,ng auch whore nocfWIMry. 

With 1.hA P.•C-"fll.1on or U1e ozQ0!lflfll·mtc nnle f"'Lh-,,t, 

tnr Pr Li 111.y 10 n rAlnr.twi 

oonstdf't'11tton of thA fortll1t.y not.11nt.1a1 or bOt)l lfot1bflr11

Tho no,sibln fKti 111tng cnpoclt.y of 

11,-rm cnn bA ,Vf!C:flct.ed by the cµi l tty ot U1ft e;acu 1111.0 

t,y rnlntlng CXlUf'lt., rmtil 1t.y nnd ll'Or'phology or t.he 

1111rlJW"11. Thn llf)Afm fwt.lllz,ng noLMtinl rmy l'IOWl'>vir 

Uint. IA· not., r, ty, <XUll, ond rmrr,ho logy or llf)8I ,,o. 

•
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Proct iCA 1 ly, ,. <Xl'..tl lA iR cons ;oored infart.1 le 

if they MVR lvid 1....,,-ot.PCt.ACI 1nt.PrcnJrRA 1 or cx,e 

ynor wiUIOUt, oonc::epl,1on (Ros.c;, 198'.l). All t.he 

61lf1'0, tho at.llllr'menl. or fert,il1ty is not. a 

gu11rant P.e for porMIJ100d. /v1 indlvicllnl ,my bA 

fflf't I ln fn ono oonjugo 1 p,, lr Ing but. not. In snot.her. 

Tn rmlPS, fertility ain bll as.-..'led by V11rlouc; 

11Vllhom • nwio t nc 1 udo 

Soron 11rvilyRl8 

Sperm Penetret. ion o.<JMy 

Spann m1.a • f n t.eroct. ion 

TP.!lticla b1opsy 

Ser,...,, 1 ng f OI" ho nono I prof 11 a 

11nt lbodftlS/ fmru-ofert. i 1 it.y ond 

,nr r.ct 10n11

l'tiynfa, 1 Exl!fflfmt.fm 

1.3.1 fi!n!Yi .aa,Jyotn 

Thin 111 by 111, Owl 11'0!11. wlll!tly 1.e,,d 

jW0':,11<--1r!! (or <Mt 11.nt. ing lnf,,,-1 1111 y fNun UOJgt, It 

I � tittn rN:Y!l711M!I Unt. IJ'ltl wrfoun 
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pnrarret.ers (Sperm courtt, sperm ,rot i l i t.y and 

rrorphology) determined by the m1croscopic ssnen 

analysis rmy vary widely fran 681ll')le to sarrple in 

the earre nun and do not, oorre la t.e we 11 wi tJ, 

clemnstroted fort i 1 i t.y (Korn q_t, 11 l, 1 qR 1) . Smoi 

nm lyn is is n oo,p lA><, 1, lrm consl.llling end 

t.echnu::al ly ted1ous procorure \okllch is on essential

CCJllXJ'l8'1t in UlG boq le lnvMt, lg,,1. ion of r!8 le 

lnt ort1 I H.y. 

Ant.on, van Lecuwon"()Ok t 1679) was the first to 

oblJcrVo ""'' 11e In a 6EJl'8l 118111') le ( Trv,no ond 

Ailkfll"I, 1980) Ho bel lovPd thllt Ul9 "'onlrmcules" 

v1111.ftl1711d mtxxtl.i a \ootlole humn being rrenl11t.ur'A, 

...,1ch (leW\Of)fld Bft.w conlAct. with vaginal fluid 

SEnm MD lya le AA it is now kno,,n h:lwover did not 

tio,g1n to nvo lvo 1r1t i 1 19:>!I (""'-i� a Sonder• 

t9?9). The eyatamt. ic a,,p lntA lllbot'l'lt.a-y nrv, lya 111 

of r,.11..,, �lrMn!I (pi, -.olum, �-it.y, ll'Otll U.y, 

rnrrtn log-f, f'ructtx-.a) .a_q Ol"IJ"ln IIM!d nnd 1� lt>Od 

In t.hn 1�.
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1.3. 1(a} Metlms of Semen col lectioo 

Ser.en is usua 1 ly oo 1 leclPd in a clean, cry, 

biologlca 1 ly inert cont.a iner prot.ect..ed frcm oold 

(>:>0°c) and e=lned wiU,in t:hrPO hours of 

collect.ion. A stnndllrdized obetinence 1nterv111 of 

U,re<> days iR suggoot..ed. (/vm lor nt a 1 1977). Aa 

nj:,culnt.ion ls n co,plax event 1.tilch r..an be vnried 

nt. difterent t111W39, ()l'l('l requires t:hree 88181 

flM lys la ot int.ervs lR of Lwo to six weeks before 

btnng �t1st1eo w1t:h e dlogr1011is of an 111Yor11al 

epec,rren. 

Spenmtozoo w1t:h1n thA Mrm eJOCVlete ere 

k,..,.., to pr8!1Mt great var inb 11 fty in IIMl>f!, lll)0f!d 

end no:bl1t.y Ot �te. A fraoh 8JDCU1At..9 will 

therefore sh:M a wloo rong11 of ve 1oc1ty and 

0 "vigorCUII" 

rr:µ,ilat.!on 00t1111 IRtir,g or ce 1111 wHch flt10w tJ'III 

h lghmL w 1ocity nr1t IJ,., grMLNt QICJl\b I I lty fer 

11Wliimlng 1n II ghw1 dtr,ct.lon. 
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1.3. l(b) � m ..n.nt and r-t>t 11 tly 

f.tJ6t early etuches on rnrRl PV11 lll!lt ion re latA

its fertilizing pot.Mt.ial wtth sperm cxu,t. For 

exanp le, the fr-eq.JPnCy d1str-ibut ion of JC;JM 1n cxu,t 

Rhows that the diminishing potential of nele 

fert 111t.y is hMvi ly s lont.ed tower-de; tJlP lo.ier 

ooncent.rat.lCJnR, por-t.lculor-ly thofl4'I < 20 x 101

�/ml. AA o r86Ult of thiA, ln'lJo 01pv1si11 and 

OVN' fnt.«pr11tallm hod boon glvm t.o lhia 

per-NMU>r 01 tumn i;arm 11nalyele (l"flclPOd ond 

Gold, 1961). lhfty t-oweve, etnt.ed UV\t cxu,t.e or 10 

lo 20 x 101 i:pPrim/ml (r-PCµll"ltly WA mrp11r-llbl11 

w f U1 f.,. L 111 ty if m,1. 11 I t.y nnd nor-riho lngy Wllt"8 

px.l. 

OOClW" rrnr-a fr-ll(J.lllr'tt ly tn Ullt por-�e ot llff'I wftJ, 

low Yfl¥'ll clonal t iAR ( < 20 • 10• /m 1) nnd good 

cµtllt.y (UYll fa IIKCIIIIMI rrnt.111ly end nn,�10!1)') 

thin tn rmn w1 U, h loh m..nts nrd poor- cµ111t.y lrlDM 

191\1). 
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It is therefore 91!'*"81 ly accepted that SCS m 

CCU,t II f� aimot be CO IS 1dfored the njcr 

detennfnant of a nan'a infertility and the 

fart, I 1ty potent,a 1 i11 related to t.he ruit>er of 

m::,t1 le &pen113 (BlaRCO, 1984). 

1.3. l(c) Methods IJ.';fl(l 1n eva luat1ng Spe, m CQllll�ond 
• t-t>t 1 11 ty 

rn 1..hA pnqt. t.wenty yoors, vnriou.c; l!'f't)lods hove 

LAAN' V'dw,ology ond mlcroc.tfllllil.,.,.11, 

1he nn11U11 I M1'110Cytamtnr rmtrod IA 81. 111 mx:h 

In use 1n vor IOUft lnbor 111.01' 109 nupr)ClMCI I y ll<OIUM 

UlAy 11rn rn lot. tvo ly chMl)IY' l.hori UlG o:11,�t.l'r" 17flf1 

Tho lntt:N" howfllll't" ot tor f1Xtr11 

lnfonmt. Ion obout. flfllY m rmt.11 II y chorncteriat tc:a 

i.tlic:h nrn not, posa 1b lo with lfflJ1U8 I IIV!thoda. 

tmn1 I, 1-b,ard ond 1\1\kw ( 1'11\A) IUISl!Med apnc n, 

pnrcmUlg,t rot i 1 I t.y ond 1ml, 111 t.y lndnll (MI) by 
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slide tec:ltll<JJE! as well as videon10og,8')hy. 

RASU 1 ts obtn ined for rmn.e 1 rretnods wrpar c!ld f alll'.llrsb ly 

WI'! 11 w 1 u, t.hOSe us 1ng v, cloo e(JJ1p11ent. .Advan� of 

the v1 dPJo rron i tor method however ,nc Jude the pass ,o, I 1ty 

or rf>PMted 11nalysie ond the rec:crding con be stored 

indefinit.Ply and re-analysed. 

Us ,ng CM I-bk ler c:n.nter coop 1 ed to o st i 11 awMnl

nnd o nulti--eXJX)8U"e tecmfq.M, th9 percentnge rmt11ity, 

1nd1v1CUJ I ono rnnan ,:,wm l!peed ond $f>Cnn ocncentrations 

wer-11 qu11nt.1t.Jst.Ad (1-\lk lor- o _t. o 1, 1979). A 5'- to 10.. per 

rour d<>creooo In percootnge or rrot. i lo snenm MO'I n lf;O 

8CClJl"Otq ly Cll lC:U lnta:I 

0>.'\80l10 !11; nl ( 1959), using a phot.ogrnphlo rmtJ10d 

with fixed expoaurn trA'l•rACJ vnlccft.y or son lk'ichln 

flfl"rrmt.0100. Thill rmtrort "'°" however not nb lo t.o 

dh1tlngul!'lh vnryu,g dRgr- of cµillty or rrot1l1ty. A 

t. irro-lon-:11 l')h'.Jt.ograph le rmthorl, "'11ch \ooOO ob lo to

IMlllllrn v11 Joe 1 ty at vnry l\hot"t. t. Im lntervo la thc.v"oby 

olfmlrv1Ll119 Ull3 po88ibtllt.y or dAvlot.lono In t.M 

"f)llrrmlo1011 r�rd Jlfo0,.P'\" Ion hM bf'M � lbl>d 
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1l1de te(h,1cµ:i as well as v1daan,aog,ep,y. 

Results a>l:JI fned fa" rrt'lrl.B 1 1T&thods a,,pe(ed faYOlrllb ly

WP. 11 W 1 Ul t)'Q;q US tng v 1 dP.o 8CJ.1 l PI eit. Adllant.89"5 of 

the V 1 O"JO rn:)r'l 1 tor ITl0t.hocl howevflf" 1 nc; J � the p()88101 11 t y 

of rf'f)el,Led 11nelys1s ond tJ,a recording c:nn be stored 

fncl9fin1tely and re-analysed. 

Ua1ng the 1-tlkler alt.l"iter �led too still awneni 

nnd n rrulti•e)(pca.re t.ecmlq.M, the percentnge l!'Otlltty, 

111d1v1CU1I nM '1W'!On �'" l\peed ond Sf)f'nn OOr"ICBntrattons 

WPl'"fl qJ11nL l!Jll..Ad (IJek ler SL oJ, 1979). A &, Lo '°' i-" 

lwr dt>crM.� in perc('Ot.11� of rrot. i ln 6f)flf"lM �'I II li:;o 

occur a UI 1 y e11 l OJ 1 n I.Ad 

�l\6MO ot. !!.l ( 1q59), uafng o phot.ogrnphlc rmtJIOd 

w 11.h r 11,Ad e>'J)Ol!!Ure rm,'IIJl"ftJ v11 loc: I Ly or seo lk" td1 In 

"PfV'llTI t.0100 lhfe rmtJiod wn_q howlr,,et" not nbl11 l:D 

dl1tf19JIRh vnrytnv dogr- of tl,.rtllty or 1!'0t1 l1ty. A 

L lrrn lnr,i;11 pl-ot.ogrof)h le ,mt:Jiod, Ml fch w,s ob 111 to

rn:wurn vn loc I Ly ot v(lf'y llhort. t UM fntfor"vo lo t.horllby 

ol fmfnnt Ing IJ-,q poaaibl 111.y of dillvfnt IOf'\R 1n thn 

11pYnnt.n1or, f01-,c,rd progr!!!''l l<Yi hM OOC'l"i doflcr lhfld 
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(Janie and Mllcleod, 1970). 

Sokolcak1 et al ( 1977) da&o'"1� a ttrbtdin&tric 
- -

118thod for rap1d clatenn1ret.1on of the fraction ot tUllll'1 

ape.11& i.tllch - 11'08t v1gor()U!; 1n an eJllrulate. Resultll 

llhO • l!d the t fiP81 m ai 11 a i.tl ich are rros t v 1 gorous w 1 11 be

the t 1rst. to swim �rd and into the c leor �fl . .m 

( d 1 IIJ)eflll9d on top) f ron a OOl'lCMtrll ted oe 11 8Uf:l*'!I ,on 

nt � tx>t.t.c.rn ot llll opt IC!l 1 cuvetto. This time-

�Wlt lncreose fn t.urb1d1Ly in the ned1U11 WBB 

recordoo lll1flCVOphot.crmtrically as an incraMA in 

nbllcrlwlce. The epectrophot.tYMtr 1c r1100rd1ng r,erm I t.11 a 

r11rl!Ct. rl!nd1119 or t.h!'I velocity of t"- 11r,.· .. "'· About. 

:?.1' t.o •• or a 11 •PfW rn<1 In 11n irm 1 ejno, 111,.,,.. hal/9 11 

voloc1ty > r,o m/84C nnd rr<Jlllt.ly 110VO �rrt 1111.0 U111 

pntJl of t 1ght. or � 8f10Cb"o,1howmt1r. 

l�vtr, �U'IOdo thot 11n11lyee 1ndlvf1Utl �m

nnd lM,r 1 lght. 

(Ya.,g !!, 11 l, tqq()). A l110, nul:Dmt. fm or vnr- IOU1S 
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,1 

objective ,,..t;-ais of f1P8r111 IIO\l9l'f!nt per!W119ter" have baer 

ach1fM!ld to alleviate the 1n1Ml$1ty ot laDOLr 1nYOlvad. 

A 6"Tli-autamted M'JIIIW'I antlyRIS system-� 

Autoape,m (M611t.en tN.S.A Q)rp, ()l:I pinte, 88lgu1m) oosts 

mis1derably lass tJ'lBn the fully autal8t.ed syste,a. 

Ho,, lf!Ner , the AUtospenn cbM not g1ve amrate 

11Wlstr8'1'11ts onct ta1 led to avermre thA �jP.Ctiva 

e ler,mta of Affr1A11 nna lyaie. Y8Lf'19 !!!, ft 1 ( 1990} 

dAscr 1!>f!O 1 t 3.q OfO 1ng rroro tochous Bnd CUTOf\o 1101n thnn 

tJ'VI oonvt>nL 11:n:i I rmrO"l 1 ,mtJnJe a lthlugh H1nt 1ng At f!l 

( 1988)-drm.'lnRtrnl.l>fl tJv,I. H.s p,Yfcrimnca "'111 ,rorn 

nccur"t.e ca,pered to the ccnvenL 1on111 w,o,, ann lya la 1n 

tlllnn ot � nmly11ia of llf)CV'III count ond rrotil1ty. 

Pi.rnm,Lera of 11f)l'W"m wi teh con bfl nAAf"'AfYl u,. 1n9 thn 

11ur.0flflf"'m 11yatan tncluiM: 

I 1 J !',fl6f'ffl OClUllL

( It ) rwcmtngA "'ll""'ffl nnt. 11 1 t. y 

( I 11} eurv t 1 I,_,. lffl toe 1 ty 

(iv) lfnnnr Vl\lOCILy

(V) l111A1\rlty lndG>c,
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0lang It, 11 ( 1990) w,.,a,.-1� rMUlt.A ooteined 

ueing the Autof;pentl '-YRt:811 Nd tJ,e autmBted 

C81 lllOf t R)'Stan, showed that the Autospet rn "ystsn

with th& <:fill 90ft Tm systen and e1thl!f" OV9" or

lalder811t.1not.8d the �m cnicantratia, 1r, m,c,ar1sn

with thA CXlnVP.nl.lOMI MOly&18. 

t:oflS ,oerob le var 1a t.1ons e.,c ist. fn t.he 

photo,ncrogrnl')h IC nnd out.nmtnd ce 11 aot t ayatan 

ann1y111a, 

pArforlfflnC8 oF U1e Au�m ayat.o-n ooee not IJI 11y 

WO I I Wl f/1 UlOf\8 or U1n CII IIAO(I. "Y•t.t.Ym nnd t j-

l"8C)1UI ot

the ll'Or'tl rCIQ#lt. tJ'ldYlolog1oo of ROliAr'I 11111'1 lyA IA, the

oonvant. 1CYVI 1 11'111'1.e 1 ,mthodll nrn 111 , I I w,,-y r,i t ,llb le 

and ocrr1W1rn rnvouroh ly wlt.h tJwrn. 
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1.:1.2 Se! rn Ptwietrat 1M A.."!Sat 

"9ny 1t1en w1t.h coet1:tently nonml semer, 

ana lys 111 and Jl0I ,,ft 1 pertners ore IIIBtl le to 1na,ce a 

pregnancy. other man "'*io show u,_,. 0110,ent or the 

sera, after var iOU!I fo, ,ns of trentJrent rf¥1'8 In 

1nfert11e \li068, 1983). Fo,- such rmn, Cl"OS.'I 

sppc1es 1n-v1tro fert f 11z.at 1a, techn1q.JOS wi1ch 

W!Y"B dnvelopPd pr-1,ror,ly a. .. r•oorch toolR, haVft 

begtx, to M'Af"gi:> RIii P0681bly ll'Ol"8 aoc:urnte RCrPenlng

lest.a for frrt.i 1 tty. 

RMl.rfrAI Mlntz l 1902) wn!'I U10 first to 

dc11011nt.roto 'lponn 1)818tr11t la, of 10tV1-t rM rrouse 

pgg!I; nnd tni11 fonm l.hft ""1U-.ocblogicn 1 br\RIA (or

U- ,:pe,m p11r1Gtrotim All<111y l�AJ. tona•troa ogg!I 

hove IYW1 1n,;onirvitA!d by Rflfll"�8 or hot.nrologouo 

1!11;,; Yl!lfflg lll'Odll , 

101;, J. 

frM tf!lrWll-'Y" "911" oould bi! ne,1111.rnt..ed by tu-nn 

"fi'Vm - M tt1Chi:nt.lm nf ft.11 unofulnean fn 
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l!V81UBt.ing fKtil 1z1ng pot.ential. There t-eve not 

bf!erl that rruch success w1U1 other SJ)€C1es; tor exarple, 

I.he � OV\111 1oOJ Id a I low ro J)E!nfttrat ion by tumn 

�-

lM ::;perm penetret 1on B!.58Y II lso ea l led the zona

f ree hMster ova assay, hatmter" test, harm tar ta!'; t 

lRoos, l!lli.JJ - Ltumn + twrst.Ar J, het.ero logou.c; OVUTI 

penetration test.; has becoro popular aver I.he past 

d8cndn 1n the study of fertility. \oitli le sore 

fnvf"'ltigl)t.o,-11 contend Ulet ft. prf'(j1cts 11'1!1 le 1nfert1 I fty 

onc:t oou 1a bfl vn lUllb le for routine eva lunt ion of 

lt1f Prt. f lA �loo, others use ft. In ,;crem ,ng cnndftht:M 

boforn 1n vj_l,r_Q fcrt.ilizet.fon of tumn i,gg<1 (Rogcre, 

VIJOClrTl)8n at o 1, 1979) 

ToQ bes fc prooodr11 for t.Jm O"'-'IIIY rCQJ lroa tJ-lO 

prflf)llrat Ion or zono-frfl<ll hlm'lt.H Alll1!I w11ch ore thtYI 

mh<od with humn flffflll'l and obf:IV"W'd ror penotrotion by 

r.nn llf,N'lll. 

At. 1Jl9 t1mn ot TPrtl 117111,lon, I.ho humn cponn IA n 

hA11lnld c�ll with ?3 d,ro,OflCll"'I, rt hllA II n1g111y 
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mldensf!d ru:lfllJS on top of "'11c:h 1s a iroteolyt1c 

M7)'1!'P.-t 111f!O 11p1a t>1 layered �. the acr0f01P 

ne1b'"� 1ch lR esswit 1a I for ,-,etrat ion ot tllA 

layers aurrcuicnng U'l8 egg. Following thn fU&fon of the 

!lf)erm outenrmtirane with the imenrmt>ranA of tne

IIO"O&J11P., proteo fyt le m1ym,>S are re leased "'1 ic:h 

d f 5J)"f'"ll8 the 0J'TU lus ea t Is so..rrOlRl1ng tne ovun bAf ora 

tJ1a sperm rmdlO!I thn zma pellucictl. 0:rlt.oct of 1-JlAf"ffl 

nn<! OIIUll 11tnrt'I oy contact of thnlr 11JThrlll'l()g and ti11!1 

la 101 tOWPCI by l)M(ltrnt1on or � nucleus into the 1199 

cytop lo"'l\. 

Tll4 1ono io n 1 LArACI hy U,a ro lM.'l& or c,,rtl'I in 

8f'IZ)'IM!I on Ul9 9119 arfnco 11C> INIL IL booo .. 'lR 

'"• llln8trnb ln by otJlAI" IIPOf 110 thernby prot.nct 1ng tJin "'99 

I r OIi po I )'llptY'lll 1 ft ,

lhll ee,W1itlvlty or U"l n�y In fertility ding,101f11 

IA MffnPd ll."I ftA oblllly Lo tdent1ty 111)18 1nr,w-t111ty 

w-, nr_,L 11nd n nnn wll)l on lll>nonrol r-.ilt. c,in bA 

prAdfcU!d Lo be lnfKl,flf\ Mtf vlro V(lt"M,

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY



• 

46 

V11r111bles involved 1n this asc;ay procear., grear.ly 

aftt,et. BSMy resu Its ao tJlere is the nPPd for 

11t.Ano,rd1zl!t1on of such t«:t"r11cal detl!ils if info11at1on 

der1vecJ fran 1t is to be useful to the ph.Yll;C;an 

(Blasco, 1984). 

The rewct ion of sb.<;t inMCe t irre frcm 48 heir.; to

12··24 hours prod.oood II m.bst.Dnt ia 1 redx:t. fm In 

pr,otrnt fng pal.Mt is I, 

,.,.;,,,ncrnnnt. of r-.ilts; 0J90 ex� t,,..... 1n em11nal 

fllt.1.."IID reruc(ld rrrtfllzing pot..ent.1111 (Rogers 1985). 

Sp,v-m r,roc:M-11ng rmthodR nfff!Ct. ll!t!ll!Y rm.Jlta. 

Ko,_,. qt, 111 l 1979) rPport.ftd th!lt thl M'f]flrot 1m of t.hfl

sperm r,-cm the Smllno 1 pln.<m1 hll'I bom shown t.o 

CD(YICllJltn IJVI f<tl«!ll. 

A "'"oh 1ng '-" nrocnciJrn cou Id ho t.W'd M1 lch fnvo lveA 

\oe\.'lhlng of Ulft t,pOllrl In II CUlt.urll lMCl11.111 a 9. 81991W"t.ll, 

lo,tiftt.An nnd t,,t,fttl,qwn (!Moll �h.lll. 

All..!!f'mLtvoly " �iiwlm .....,� rmlhoO ..,,,en 1nvolVM

1111,,.,1,111 11 0011cmtr11t. Ion of IIP'" rft awim L4J fnlt> 11n 

a,,er Joy or tvrfr-r, U1U11 providing nn 11cLtw natr le 
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"c:l!W'I �" !la,plP of � aiuld also be used. lh1a 

lll'!thoCl errences penetrat 1on � 001µ,.red t.o ._.per ne 

....,,eh did mt. sw1m � a lt.tn,gtl �If and SOkolosk1 ( l!llflJ 

mve rfll)Or"t.PO 1ncons11rt.Ant findings;. 

The pre-1nolbation ti� of the $l)E!f1'i1 fs alEtO very 

1rrportant; a longer preinobation period of 20 hours 

gave high levels of 1)8181:.rat,on thr1n u,., 7-hol.r pre

lnctltla t ,on per, 0d ( Jomson and A 1 exand<r , 1984 ) • 

Tim or A� fnwact.fon Is il1l)Ol'"tllnt and the 

results vory fran one group or wo.-knri. to thA at.her. 

�R, PerrA-1Ult flt 111 ( t�'l) Ahor,oied UlOt. opt,rro t 

lwmt.Pr P.gg·ni,erm penetration ocaJrfl ot 3 t-o.JrR. 

1-b,tnvw I H. hici i-1 11uggl'J!lt.ed that longer �f'99 

1nWoct1on t.11m pro<lJCM hlgh!Y" lflv111R of l')A'lfltr111.1011. 

n, ts cou Id pos..'I ib ly oo din to t.hfl fnct. t.hllt fll)()l"tMPd 

11r�tr1QJOOt.1on t.lmo -.ould not. nllow for nn opt.1rml 

OIJ'IIC I IA t. Ion t. lrre r or U1o ar, .. m. 

�m OQnCff'IVnt. Ion. lho Al.l'lncbrdi1nd IIY\thooo ID!iJy 

In UWI t<pen11 penotrnt.ion AA.<;/IY I N)C)III� thot; 0 8fl81'ffl 

cr.nc-Htt.rnl tert or t01 r.p(ll"IT'l'l/mf tiff ll"Q.(lll� loo O.tinl 
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\/0 ll.ll'A. 

Hamst.er-egg recruitment. This proceciJre has 

bet:wi Rtnndardi1Pd and it racarnmds the u..qe of 

rroture tamle rats, foor to twelve weeks old 

{Blasco, 1984) or al loost six weeks old, but 

f\fOf('IObly OlghL weel<B t.o twolvo �(8 old {Rogers, 

1985). If the ttrro lopse bet� the 1nJect1on of 

Huron o-o-,on,c Q:inadot.ropir, (1100) ond tho rocovory 

of tho cxx:yto in o,ct:o,ded beyond eighteen hoUrs, 

U'lf>l"e ,s t.hf, danger or RCmEt oocyt.es gett. ing 

spcnUlllOOU81 y net ivot.ed thereby loae ,ng their 

R�t 1b, I tty t.o penetration (MeM7811 nnd Petr, 

1985). 

t .:l.l'll!J !,.0.,,,y PrOC@(lJre 

..,turf! , fffll I A go um hlln'oters ore P" 1rred w, u, 

Peat 110,cpal.WI I gnmdc:>tropin nnd IUl9ll chor-lontc 

p-ederrc,p1n ; r,wn w I u, r.i.m, ll.lll nr fl oh t.11 I n'W1 r ran

u WI(! ,.- 111YY1 g, t c,,,n nn,m ur 11, I,_.,. 11r111 p IIIC«J t n 

n ,rr,:w,r"'1 tl)'ft turc:n uhltfl 110 lut; fort and 9""l ly 

111.1,,00. 
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later, aft.er ""1ch the curu lus tade and selected 

eggs are placed 1nt.o a crop of � rrediun and 

washed several times. Zona of eggs "'1ich are

�lty pfacacJ 1nt.o trypsin 60lut1on 60Cfi 

d 1sso Ives 1n less than 45 seoonds. Soon after, 

eggs are transferred ""id< ly into o petri dish 

containing washed sperm suspended in 8Wrl or 3.5� 

1-Umn Serun Albunin (HSA) (Rogers, 1985). 

Approxirmt.llly 20 to 30 pggs are placed In each dish 

oonta 1 n 1ng 1!11:X>Ut 101 i;pen,-o • The rrodi un containing

both lll)f'l"ll'A nncl pgg!I 1R a:np !At& 1y rover-E'CI fn 

noroff 1n 01 I Md lr>abotod ot. 37C for 3 to 6 hours. 

Fggq ore herMfter ftl<Pll"l!Led, "'1Shed I IVO t ll!OS 

w1t)1 BWfl 11«llun, pu1. m ,:; 1 u.11'1!>, r lxf'd, dahydt"otA1cl, 

nta 1 noo , mva cover Rh 1 p ll'CU1 ted on thfYll nnd 

nxruniood nbout tm nL n tfrM ll'ldnr n dfnooctlng 

mtcroocopo. 

t.n, t Clln bo fdNlt.fffl!d worn clnnn1ffnd ns 

fert 11 i7ed 

pmntrotfon by tM f')OLIMl.'1!1 l'f)(Vm lD Ulllt of II 
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kro,,n t ert 1 1 e m!I 1 e stb ject ( 8 i nor !! !.l 1980) • 

R8SU1ts are expr8868d as perce,tage penetrat1a1 or 

fert1l1111t.1m on fresh or stainAd nreporaticns. 

Rogl>rs ( 1985) used an addit1ora1 parsreter ""1ch 1s 

the I ert, lluit 1on 1ndex. This is ecµ, 1 to the 

tot.a 1 nurber of 6'ooO 11 en heads d 1v1ded by tl'le ruTt>er 

of eggs f'.)(Mlined. This act.Lelly is a reflectim of 

IM P>Ct.Mt of acrC)f;CJl'A r�ct. iM In the Mfll) le, as 

there 111 no inhibit. ion Lo polyi;permy in zono-free 

hamster eggs. 

1.3.?(b) C'.orrP1ftt1oo._ _Qf I.hi\ Spfl,"nJ _penel£_otja, A.'ISO_l'.

,U!eA) wl�.Q.U')Cf" Jm le fOl"tj 1 lty to!lt.s 

• 

(I) o:irrolntion wltJ1 clfnfcnl ferltlfty

rlrffllnRtro t.ea o high rorre 1 o t ion bf't.WPM

SPA nnd clinlcol fOl"t.1l1ty: that 111 o

,m tP JY't1ent. with lnnbil lty to irrprogmto

11 norll'O 1 por I.nor w 111 Mva o low to l!Y'O 

011\.111 r,onotrnL1on rog>rdlMn or t.ho mllJr-n

( l!lU:1/. R lnMO, ( l'IIM) , rf'fJQI" l.00 I.he
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OCQJl"(ence of o,,o pregnincies 1n pet. ients 

W'10R8 t-tJsband 1 

6 spe, 111 CJ,Ja 1 i ty � Clearly 

be low rn no I out 

penetrated turen ovun. 

i;perm had 

(ii) en-relation of fPA with CXYlllent.icre l

sSlW'l analysis para,reter. 

Inspite of nu:h i.ork done 1n this aree, 

caiflicting obserVat.ions have been (t!f)Orted- Tyler 

� al ( 19fl I) • Hil 11 ( I 9fl I) end Zn1J61189U8 lrmn � !!l 

( 1981) reported no (Xll"rA lnt iCYI b<ll.wesi percentage 

ponfltrat:P,d 01111, or lg ln111 Elf* n, dan9 i ty, rrot 11 i ty or 

n-orpho logy. 

C0hm flt. ol ( 1982) f'OU'ld low oorrelotion 

betwoon tho '$PA ftnd both f.\pernl 00L11t Rnd tr0tile 

s�. 

a lgni f \cont COl"rn lnt.10, between tho '!PA ond er,e,, 111

ca.Jnl,, "P"'m rrot111ty nnd ITO('phologlcnlly no,n11l 

�m.

tn n 11, t:llf) SPA oons oorrolata with r;arr; of 

t.hP rout. Inn G(YIYYI nm 1 yfl 1!1 poroimtore, lhn rm11t
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a 1g11 t 1cant corre tat 1on 01nng rrot 111 ty, <J..8 I 1ty and 

rmrpro 1ogy lli 1asco, 1984 J.

The g,A teat has ge,-,era l ly beEr1 actpted a,-j 

dis.'*'111nated wtthout critical evalUBtion and this is 

rrobeb l y re!:pons· 1 b le for the cont 11 et 1ng report.S that 

mvA '-1 obtained. It is difficult t.o evaluate the 

er f 4'!Cta of I.he teat. on pat, erit rrenagerrent. as rert. 1 1 1 ty 

l'lnd infert i1 lty are o cont 1nuun. lt,hi le the d111gnos 1s or 

rro le 1nfert 11 ity bo,;ed on an abnonri, I fPA ,my COTp0ll1d

11n nlrABc:IY stress1u1 s1tuot1on, o no,1101 g,A tast is 

lesa meaningful os rmny In vtyg fert111zat1on 

rl'(J.Jtrell'Pl'lts 11re not. rreo!'lured by this te&t. lhooe 

curu IUS ooptlOrU.'l and lOM po 1 luc:1cto tt.8 clinlcol 

llfinqf fl.11 1n IJl9 rreont.1rro 1a yet to rmr1t 1t.11 11lbllu,nt.11, I 

,urprn,:M; r,meo MOUid probobly not bA UAAC1 t.o RVllh.Pll.fl 

1nlf't't,1IR �IP.8 \/.UO ond Q-1�, 19M) Cltn1cnl 

r"l"l(:lrt.R I rm1 tVF progr(ffll ind lent.A thnt 81'1 rmny l'IS 761' 

or rm 1A 1n1 er t I I, ty pot 1mtA proo,c,i "f')('nffi '"" lch ore 

11blA 1.0 tl'f"tl 1110 l'lmin C)('V';Y't.e 11J vf_t,:Q (Oohcr, !!.!,_oj, 
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1984). AltJ'uql 1t ooes not replace the st.armrd bSIEfl

analysis the '2/'A has beEY1 reported t.o be rrore predictive 

than se11en ana lys1s and the inc lus ,on of botJ'l 

sperm/bovine cerv 1ca 1 ITUCU8, sperm/rumn cerv1ca I 1TUC16 

tests 1n a 001plete infertility evalunt1on has been 

rec:o1111ended (Roger fil, !!.l,, 1979).

carefully eppl ied and interpreted, the '2/'A prOVides 

,.,1CJ.l'I inforrmt ion i,,nich often reinforces t.ne se 1ect ion

of l:.herepevt,c opt1<J'l9 i:;uch as AID or tVF (Overstreet, 

1988). 

1.3.3 Spec:mft\JCU9 101:.1..-nc_li<YJ 

I.\JC'.us pwiatret. ion la on add It ia\11 l paron-et.« 111 t.he 

nll800lllT'O'lt. of lif"" 111 perfonml"O'!. Spenm ..,,,eh wi 11 

be copab la or fart 11 iz 1119 nn ovun 1Tu!1t. oo eb le to 

m19rnl.A tJv�igh U,o "berr ler" crMt.Pd by I.he 

Cf'!"Vic:n 1 mJC'.IJ-�. t,tx:u9 ponetrnt ,on IIAAAYl1 anou Id be 

obJQCt1Vll1 

q..iont 1 tnt.ed. 

reprOC11Cib lo, llnd
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0 Icier methoOs ot eva luat 1on were eBSMt ill 1 ly d1rect 

co,tact t.ests m slides bebEen sperm and ffUOJS end cb 

not fulfi 1 the afore stated cr1ter1a os it ,s u1poss101e 

t.o control all factors affecting rruws shearing, size, 

oeptn e.t.c. 

I IAw!>r 8!>.c;BY teem i("'85 8J1'> loy the use of cap i I lory 

t.ubes i.ti ir.h e,cc lude eore of these prob lt111S sucn cnat 

rrore reprodl.1e1blo r86Ull:.sl orc:i obtn1nf!d. 

1-\Jcus 1a c:arflful ly dra""' 1nt.o cop, I lory UbeS 

a110idlng hl.tll1 les, blood ond e><COS!l1ve ce 1 luler 

ca,pononl.8. 

l.ub8A ore 

Flat rather tJ'8II cylh1d·icol cap1l1ory 

th IA fee 11 it..nt..Afl mlcr0900Pic 

fll'MltMt im of sperm progr0011ion 

drn""' up trlfl o,p 11 lory 1.0 o I Ina drow, with a scribA or 

J-1 ler'o f1 In, 1nd1c11Ll11g the final length of I.he 1:.1.ilft 

l&1d In I.ho ooony. t,, nm-to,clc ,seelor1t n.g Crltol'lrol 1n 

forced Into th1n An() ot I.I'll\ U.CO 111t 1 I IIUCUtl 1A 

prot.ucJ ,ng o I 1w1t. ly fron l.ho ot.hor end �,h lc:h lfl t.h!rl 

tmmrp,,d In r.c.,-.,o. l.ho prll()Qrnt.1m 1R tnoJl)AIPCI nt J7°c 

•

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY



• 

55 

in � l;f.)right position keeping 1ncutiat1on t1rre precise 

at standardize hunidity. Microscopic examination 1s 

dooe at fixed t irre intervals. 

0'8 of the naram8t.ers which have been measured is 

the ve lac H.y of lJ'ie "Vanguard" sperm. 

Using o t1me-ph0t.ogreph1c design, Katz� al (1980) 

were ob le t.o ea lcu late Uie percMt.age ,rot 1 11 ty end 

sw1nm1ng speeos ot sper:m3t.ozoa 1n cerv1cal nucus. 

Soko losk 1 at !!l l 197 7) , ll'F.l!!sured 1 i ght sco tt.ared by 

I.he spenratozoa rroving in the ITIJCUS with a photot.lbe 

roce iver. Us Ing lB!';ff' bMm sc; I.he 1 lght source, 1t "8S

r,oMlble lo evnluate QJite precisaly both tl'1A pPrcmt.llga 

IT'Ot 111 ty nnd ve 1oc 11.y or spenrotozoa. 

A rmjcr problan involved In this t.oot is the 

stondardizot.ion of l'un'.ln rruc:tl!I, Subst.lt.ul.e sl.bst.ane88 

with charac1.w111t1ce a1m1lor or clOAA lo U1068 of huron 

mJQJR MVII �1 U!lfld. 9ov ,no Cffl"V1CA I mJCU!I 1(1 008 01

IU:h; other 1nclude egg 1ot"11Lo ond g,<11A. Aov1nR cwv1ai1 

"''°"' nf'l)Mr!I 1.0 bo rroat. 11Uit11b le t'l!!C'lll!'fl ot 1t11 

h1oro11y,1111'Jll end ch'mlcnl nlmllnr1t.1M to tumn rrutUI,
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� spprm penetrates both bovine and �n ITUCUS in an 

apparently sim1lar l6lidirectia'81 way (Blasco, 1984). 

The great odVantage of humn rrucus in these assays 

1e the poss1b1 11t.y ot oo,par1ng pat1ent rrucus w1t.h oonor

iTUCl.lS and 1t necessary, corparing the motility of donor 

snerm in both donor end patient nucus. SUCh that 1t tM

ru.<;bano · s sperm progresses we l l into surroga ta ITUCUS 1n 

the laborat.ory, tJ'le poor post cxntal result rroy be 

reesonably be assured t.o be dJe to an abronrel ITUO.IS

characterietic of the wife. Ale)(Oll(ler, l 1981) observed 

t.htlt there ifl a di fferenca of liP(ll"m ponotrat ion into 

ll'UCU8 betWCM 1-&Jsbands W"OSe wives hod conceived and 

t1'06e � lvld not. 

Sd'utte ( 1989) , stuc11ed the penotrot ion of hl.l11lll 

spenrotozoe in atondordfzed tx>v1ne cerv1c.al nucus (essay 

"-trak) 11r,d reported t)vlt PMfllrel< CM detect tho&a 

• dt�-f\TICtlon or npe,m notility ,,h1ch camot l:le c,,agnoeod

hy CXlnV!ll"lt 10l/l I � !1/'111 I ys 1 R.
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1.3.3(a) en-relation of the Cervical t-\JcllS test with 

other methods of infert 1 l i ty eva luat 1on 

A good (X)l"relat ion exists betwe£,l the results 

of the postcoi ta l test and i!! v1w penetration 

Assay test .. Sperm rrotility and viability were 

directly CXll"relatRd with penetration but not sperm 

concantrat ion (Alexander, 1981). 

Inspite of advancorent. node 1n t)ns area of

at:.ucly, non-ne,netrating apcnm nust be fully 

ovalu.itod w1U'I add1t10M1 te6ta of sperm aipab111ty 

AUCh as \.ha hM'6U)r-ovn pon8trntion teat, 1ndiroct 

ant 1,;penn ant.1body t.eata in e«un Md S0'111M 1 

plosrm os wol I on surface ont.iepenn ontilx>dy tests. 

M1c-.ra;cop1c onolyalR of tMLfcla biopsy ie on 

1rrport:J1nt:. test or tum,, rPproOJCt. ive function ond 

tinn bf>!Or1 1n use tor &nVPf"81 yoore (twn1on ond 

0ot.terll 1R, ( 190 I); Stoinber'Ofll" llncl T J1001 \ HIIIH))

�·, IL ma� 1,l!;f'(I by ll'OIJt cl1n101nM inn 
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non--q.iant,tative fashion and thts has limttad its

usefulness and led t.o ITBnY errors 1n its

interpretation. 

This !Mthod of assessment 1s based on the

discovery that the rate at spenret:.oge,eSis in any

spec1es, ,nc 1ua1ng rron 1s a hoeys cxinstant even "'1en

!"perm output is red.Iced. Therefore, � l ,ty of

,:;perm r,rowceo t>y the testicle shOUld be reflected

by W'lllt ia seen in n f1xA<I specfrren of the test,c le

b1opsy. Hawever, odvnnc:.e in phys 1ca 1 d iagnoe 10,

eeron evo luot ion ond w nON 1 screen 1n9 have

limited for te,;tlculor biopsy.

Cl lnfcolly, bl0!)8Y 111 roserved tor 11100!,pennlc

pnl lent.s with palpable nornn 1 tootoo ond r1Ji ,,a 1

honroM 1 lave le (llo88 1983). tn ttne car..ogory ot

pot1mt.s, only o bi0PflY can identify tho6G with

obotruct lve 01ooep0nnio. z�er,m,, At. ri.l C 1978), 

arf)loying n �.estioJlnr biopAY 11'81.hoc:I, counted nll

c:o,pmMta or ,o,penro�1e; tMr. 111 ncroo,1 nnd

� ce I Ill witnln roeh 118lllniforouo t.ubulnr crOM
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s,,ct ,on and tCUld a OOl"re lat ia, with sperm cnnt. 

This rrethod involves excising a S1Bll port1a, of 

the test10Jlar parendlyrre, fixing, dehycreting, 

clearing, enbedding, sectioning, rrouit1ng on a 

micra,;cx,pe s 1 1de and staining oppropr iate l y. The 

rrethod of counting aoopted by tJiese i,orkers was 

however tedious end t irre CX)l'ISU11ing . 

S 1 lber and Roo-icµu-R1gua l l!lt! 1 J to-proved O'l

!:hie melrod. Tho only smliniferws tubular 

cx:rrponent ccunU>d were rmture spemnt ,as ona these 

were found to correlate woll with sperm <XlU'lt. 

lhlR rmthod waA bet.I.er as the spornnt1d i11 thn 

oilll)lest coll to idf.wltify nnd lvlR the clO!IOBt 

oorrelot.ion to ,,penn CXU1t. Thn mnthod W1ll oleo 

rot. ns t.PCl10U8 oncl t:.lrro con&U11ing os r.lvlt of 

Zul<Rrffl'ln !l.l, l'l l 1978). 

ucior10 !!!, 11-l ( 1984) ua1ng a t.ooticulnr opm

wodgo b if'lll!IY ol1111'f"VPd rmrkod rnduct. lor, 1n l.t.ClU l11r 

frirti 11t.y 1noo><, decroosod f;f,Ann,tngpr,MIR nnd 

"fl I t:hll 1111 ap 108 la in acrm pelt. I MUI t.rented fOI"
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ch1 ldlOOd l81J<en1a. 

lest 1cu le b1ops ies revee led cert.a in a lcol� 1-

tno..icect fart 111 ty disturbances invo lv1ng loss of 

typ1cn1 11rrongamnt of elongat:.Pd spenretida 1n the 

f0n11 of a "tx.nch of gropes· BR -11 as loss ot 

acrooarA I forl1llt 1on (Ho1der and Hoffrren, 1985). Jn 

the � year, Oonot et a 1 ( 1985) dsronstrated 
- -

BI t.Prat 101 1n 1eyd1g ce I le rrorpho logy in 242 C8S8R 

of i,ma Ired fert 11 fty UA Ing teRt. tru lor b1opey. 

Cyt.o logic <µlnt fr teat; 1on or t.Nlt 1culnr i:nwirs 

frcm 100 Infertile ll'YY1 using thlt Pappenhe1m ond 

Popon 100 lnou etn lnfng 118U"<ldR aho,,ed rM&01V1b ln 

<Xll"rnl11t ton wtU1 vnr10UR n1ato1091c ct109'10fllll And 

1& vnh.1:1bln In Uio diog,ioG1• of frrpnfred fcv-tilfty 

(CUit.her nt n 1 19M) • 

.Aport frcm I.ha uaunl h1Gt.t>logfe11l avnlumtlon, 
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lb IIUlil I Prof, le 

1.3.5(a) Circulating Hor nuel Screening 

Spenmtogenesis is a oo,p lex process

greet ly influenced by 1nterre 1st ionstnps of

1-ono.al levels 1n c1rculat1on. The va1U9 of

honTCna 1 studies in the evaluation of 1113 le 

infert i 1 i ty 

ovor81'C)ho•Hz0d. 

evaluation camot be 

Honronal screening for 

androgen nrofile In ell cotego,"1es of 

infertile rro le wi 11 o I low: 

(I) Thfl idWlt i ficnt ion of 

undiogno!ll\blo t1Clr11Ml dysfi.nction alono 

or 1n 001oinnt1011 with var1c:ocele or 

cl.her eti,,o,·11ol1tioo. 

( f I ) The 11'01"8 occuro ts cawgor 1 wt 1on ot tr\.111

1e11op11thtc 1nforti11ty. 

( 111, nm reoogn It ton or tnot group ol 

pat. 1onts or flllVfl('flly 

o 11�1,w-m1c ( <3 >< 10• llf)CV"ll\lm 1 / wno hllv11
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t .3 .5 lb nor1<.1 I Prof1 le 

1.3.5(a) Cirrulating Honror-el Screening 

Spenrat.ogenesis 1s a cx:,,p lex process 

greet ly influenced by interre lationstnps of 

ho, 1101d 1 levels 1n c1rcu lat 1on. The value of 

horncna 1 studies in the evaluation of rre le 

lnferti 1 ity eva IUBtion camot be 

overmpl'IOB 1 zed. Honrone 1 scretVI Ing ror

endrogan profile In all categor1es of 

inrertilo nnle will nllow: 

(I) ThA I dent If lent Ion of 

undit1gno&1blo ndrnMl <:1yaf1T1Ction olono 

or 1n oc,rb1not1en w,u, var,c:ocele or

other abrtot ,.,. 1 It 1 oo.

( 11) The rror-A 11ccurote Clltngar 1znt ,en ot true

1d10!lllt.h1C lnfOf"t.i l lty. 

l 111) 1110 rAOOQn 1 t. fen or t.h!lt group of 

nzoot,tJPf 1111 C pot. tent.a or novoroly 
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ro hope of tree.tirent ane1 tnerAfore should not be 

6lbJ8Cted to surgical or proloiged medical fonrs ot

treatm!nt. 

....,,118 effects on spenretogenesls/spenn 

fert11,z1ng capac1ty of c1rculat1ng serUl\fplasrre 

levo Is ot hOrna18S in QJE!6t ion is rrore !XJPUlar, the 

role played 1n sperm phya,ology by san1na1 pla

� ,s hlgl'l 1y controvers,o I. 

Horl1'0rl8S usuolly ecr� In serun ci.r1ng 

fert, l1ty ovoluotlcn include: 

DAhydroep lnndroe terone au 1 ftVI t.A , ri,<rnycroJCY 

progesterone, TAAl,.ORW�, Proloct.in, Follicle 

SLl1TUlatlng honrOM, 1u1111nizlng to·11ono (Roll!', 

1983). 

Qonorn 1 ly, 

dohydroep tona-0111.erone 

producl.lan or 

ond/or 11 ol. -

hycro,cyprogoetorone 1u1 wo 11 118 ml ld to 11odert1te 

cjj,crMM of f'f'f"Vn teetoet.orano 1n n!UIOC 1111.Ad w1t.h 

o 11gooponn1n (RofUJ, 1901).
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Prolact,n plays a J>Pf"iJtien!l role in nale 

reprcx1Jct 1ve fLnCt ,a,. lb 110 I serun ea centrat 100 

of prolactin Pxert. perm1551ve roles in t:hA n-ele 

reprOOJCtive tract, Prolactin, eooed t.o the

eJacu late 1ncr86SE!5 oxygen �t.al<e by �11'6

therefore emancing the epenn riot 1 11ty l ve lazc:µiz-

fit !!l, 1980) • Prolect.in influences 

t.esticuler eterofdoglrl851S through Pro loct 1n 

recept.ors s1ted on I.he Leydlg cells. WllhlRt.rcrn aJ, 

nJ l 1983) ro, led to deT'OMt.rnta Proloctin receptors 

1n humn Leyd1g cells but they doecribnd �ticulnr 

act,on ol Proloctin 111; ,nc11roct.; r90<'Pt.orA were 

hc7,,<ever tl8l'Ol'll!ltroo 10 1n t!10 rat Leyd1g co I ls. At 

11hye1ologia>l 
It stinulotlllll 

Tr-wit.0fltpl"(lri!I secret 1on by k�1ng up the rUTt>er of

Lut.e1n111ng to ucno \LHI rl'Cf'()Ult'8 \teroy··M:lrt1n cl,

Jn ncut..l'I hyperproloct.inonnin, 

Tmtolltf>l'O''IEl socrel ion IA rf'dleed or Ul:\ttllOUld M

n rM11lt or o poet roc,,pt.or effpet. Although tm
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direct Altect of ProlBCt1n ai spenrntog&nes1s 16 
• 

YRt to be est.abl1shoo, hypPrpr"Ol8Ct1"81118 t-os t)eql 

1rrp 11cated 1n 1nf Prt 11 ity (Sega 1 et al., 1979). 

Gcn11t les et l!J. ( 1989) oorcli'lStrated s1gn1t 1c:ant:. ry n1gti,:,r 

ser-un prolact1n 1eve1s 1n azoa;par,,.1c rmr-. 001pered to 

r,olylOOflJl('rm1c, nor11ozoospenn1c or ol lgol006Pfll no1c 1191. 

Ser-un Pro tact 1n 1eve 18 WIV"B a 160 h1gher thnn thA Sfflllm 1 

I eve la 1n rren w1 th both norm 1 spenn ooncMtrat lort and 

110t:., 11t:.y W"11 1e �e pro lact in 

RIS1'111C811Lly d1tteriw,L 

P0 lyZOOflJ)ennlC p,11:. lAntll.

1n 

levnle ware not 

o 11gozoosperm1c

1-\1 le lnff'!"I. il; ty ossr.1111.nd with hyperprolnct 1nmif11

oculd rMUlt frcm tJv� clln1ml mt.11.1�: l�,,, l!Jl!IJ 

( I ) llypogonod um, n!lf)f!f"ffl 111 , low gonncbl.t op in ond 

1Al11t.oet..cronn hWA la w1r.n 9-"I 1ncr.orrhM o.-

gynoecx.,mst.10. 

( 11) ln,,dl.cµ')t.e AOM\I\ I I \#lCL ,on C1JO to ll!T)Otln:e

"'"' 100.'1 01 111>1r•1 wiU1 lock of IW"PCI. fon 

( 1111 TMt.lCUIDr tlylllUl'ICLlon dJa ID"�""�'·· 

11�1.ogm le nr ra11t., l"llll lrflll eporm rn:,t 11 h.y 
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er lo,, ape, rn q.a 1 i ty. serun screen 1ng for 

pro lac:t. 1n lffly therefcre be of V!l lue 1n ,mn w-n my 

�ve 1d1opatn1c· ol 1g>spa ,nia. 

\llti 1 te rout 1ne scr8EW'l 1ng of FSH and LH my be 

of Hitie"ISe d1agnostlc 

ol l�1c/a2a>sperm1c 

value in sevare 

U!At.M, Uli11 pr-0<.:lre ,my not be of rruch bf!llef1t 

in nndP.rnt.ely ol1g06pllrm1c l1YY1 wiU, r011ol 111zl'ld 

L811tes. 

Thyroid fuict.lcn t.e'lt.s mva not been 6hcw'I to 

�ve any vn lun fn tJ1e ntVVlglll'IVlt or 111'1 le 

1nf1V'l, 111.y. (Rall!, 1001 J. 

I.J.l\{hJ Horll'ClML!l9'.!M!l'"9 tn �1m1 Pl11mn has 

prnv11d t.o htl or eam dini,,011ttc voluo. Fl11V11tNI 

flftniM 1 tMl.081.N"Ol'lO levAIII (�trflrl0-1-IICft, Ion, 11-llll)

hovn boon rPfl()I'" u,d in Ajllc:u 111 toe of ""1 w f U1 

atrorrm I '"''"'n OM 1y111fl. the errect or -,,111111

prolnc:t.1n IR y11L 1N:lmr P\,rv111 et al ( 1916), 

r.,,ar t-'ld high fWftfnn I nro t11r:t ,n t,,vn IA 1n 1ntwt.1 le 
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"""1 w1 th o 1 1gospenn1a a 1 thoUgh UlP hi gt,est san1re l

P lasml pro !act 1n 1PvP ls were rep:,rted in ro r,e 1

�,01 sc,rples lSheth, Shah and 1-tigab,Sla, 1916).

Also .!!l - vitro eicper1rrents shc7,,I t.ret prolact1n

erhances spenn fruct.ose utiliuitiai.

Repon;s a, tne levels of FSll and l.H are rather

incons 1stent. There hOWevef" 6eEll'6 t.0 be B

rolnt1onsh1p bALweM a h1gh &m11nal l.H level end

Rr,erm cµ:i 1 H.y rrore spec1f1ca I ly spenn rrot111ty ond

rretabo I 1 llnl. ThA levels 1n ssn1nol fluid are

RflVPrR I t. 1rroe hlgll(lr tJ"en 1n o 1000 \l!netJl (!!, ol,

1970). 

I 1 6 S{_:!:NYllnSJ lgrJ1lC!:!!I. ontibod'tl"!lJl!nuiQ.ff'C_t. l 11t)'.,

911,c,(\ thA t11!100VCl"Y of i;penn ant1tl0d1811 1n

ll'OITlm lion IIOl"un by Lonsto Iner in 18'19, C?J1t.e o lot

hM boon rrport.A<l In th18 I 18 Id of Rtud)I, ThG

proolYlCo o� r.p!l1111 11gglut in1na 1n b loocl end M>C,....,, of

tumnn t-c:in bMl1 repc,rtod (Wt 1110f', 1964) end vor10Ufl

rmu'!QCln 1 « 111>t1Ct. ten nnrl (µlnt tr lcot. ion of thAM

•
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nnt1bod1es tlllve 0eEWl oescr1bad (Ro!.s, 1983). 

Ha,,,eve-r, the rroet comon ly used t:a;ts Inc tudP the 

m1cro-agg tut 1nat ,on test {Frarll 11n and l)J(es, 

1964), rrecr0-1Sgg lut ,nat ,on test and 

1n11ob1 l11et1on test (I&ojirra et al 1968). 
--

spa Iii

1he sem1na l p lasrre oonta 1116 a vast array of 

ant.lgens, rreny of "'"ich are comon to other tissues. 

� possess intr1na1c ant19MS on their acroao,e, 

mi dp i ece and ta i l , r.crro of lotiich l!'flY provoke irmu-o log 1 c 

Infertility (JonP.s, 1980). 

Tnve!'ltigottons for tmrunolog1c infprtllity include: 

Al')N"m micro'lgglut1mt.lcn, gelatin ogglut1nat1on, 

Ant.ll'Pf'Im ont1bodll18 11'11.e('fero with fortil1zot.100 

ot. dlrfflrent. levola. Progr8&81on or "perm Waugh t.hn 

r0m 1A trllct, or egg/eparm fus ta, rmy be 1nh1b11.lld 

(stulrmn Mel Fr iPdmn, 1976). ThAle ant. tbodles rmy bC'l 

prroent il'I eitl1f'f" or both pnrtMf"A. 

B lnr,co ( t!l84) ohservcd tl'ilt, lncrM!\Pd L ltroo of 
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rren even 1n the 8bsEn::e of c1rcu1at1ng Mt1bod1es. 

The role ot Mt1spenn Mt,1bod1AS 1n UlA 1nfflrl;1le rmlA 

pet 1ent rare 1ns controvers ia 1 although rrou,t fng ov1dence 

&uppcrt 1rrm.r,ot f!l"t; 1 1 t.y in 60'1'8 ll'ffl ( Ross 1983) . 

Sperm--sur face loca 1 izfld �11111obi 1 fzing 

antibodies have � proposed as being responsible for 

the redJced ability of certain i:penm to l)Q'l8traLe 

cerv ico 1 111.J<".US cont'Js f n Ing the cx:inp 1 e,ren L nec:es._,;ar y for 

rlfX'rm 1111,obilization (Olan ond Jones, 1981). Also, the

re lat. ion.c.hfp bAl.wPM 6f)0rll..anAOUS i;p4>rm ngglut I Mt. Ion 

Al'en durfng semen onolyela ond 1rnn.r.olog1c 1ntort1111.y 

la irrprecff:e (Bltu!CX>, 1984). 

s lnc:A rroBt Mt lflpenn ent.1body assllYfl urp loy 

nnt 1bocl 1es 01 l'1knowl epoci r 1c1 Ly, the int«prot.11.t. Ion or 

ouch result. 111 d1fflcult. 01 the �lo, rrora \oO"k � 

to ho dof'H:I A!'/l8C 1n l ly on U'° atond:lrd1111tion nnd 

npnetrtcll.y or I.ho rmthod11. 
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1.3.7 Physical Exaninaticri 

PPrhaps the first step in the eva luat fen 

P,-ClCeOJres for any rmle patient for intert.i tity 

invest igat 1cri is a standard uro logic history and 

urologic physical examinaticri with srpha.sis cri 

identificetiai of vru-iecoceles end otr,or genital 

ebnorrrallties (lloss, 1981). 1 t 1s 1npo,rtant t.o 

obt.o in on odecµite 68XIJ81 hist:.ory of pnt ient., 

1nf<>rll8tion on drug Ul>8 or al:lus8 (VanThiel f!.t n], 

1979, Ko loo,y q_t (1.1, 1974), 8)(JX)6Ul'"O t.o 1ndustr lo I 

t.oxtne or radfet.fcri or no,l!l(lfble lntrnut.erine drug 

O)(J)OOure l through not.hor ) ( HmlJrM lil'r p 1, 1908) • 

Jn 11n ext.ens1vo review, St.--.o ( 1989), 

f!Mcr lboo t1,10 groups of nf>PDrnun ror u.c;A in tJil:I 

cµint.it;,it.ivA rlfft.Pf'mfnot.1011 of tho toar.1culor 011n 

or 'IIOIUTO. l .,_A nre: t,\Jdo 1 tostoe .,.,1ch or-A

vn llM'b lo In laig I t.iJd tno I lllld cr-ORa aect.1om I 

RtodiM o,fng JlW"f'l.Y, nnd lm!lnuring d9viCM ..ntch 

nro hn 1 nf u I espec ta 1 I y OJ' t ng thA 1100 I Al!08" t 
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year(s) and in the d1ac;r,os1s ot prot>l0'18 

surr011ld1ng fertility. Tona11ate-s are useful ln 

cµu,L1tat1ve1y est1net1ng test1cular oons1st.En:y 

....,,eh 1s a paraneter of the testicular intergr,ty 

at the level of tuiular function. 

lk1descended or crypt.orchid testis is a rrejor 

cause of infertility in the rre le. Koff and 

Sea let.scky ( 1990) that epididym:i I 

obnor110Jity In \lldeecel,ded testis 111 probebly rmre

00,110n than is suggest.Ad In 11 t.erature. A uro log 1c 

physical AlCMIIMtton oould therefore ravonl tho 

ct1uso ot 1nfert11 ity tJIOl"rby Mving nore fl lnborat.11 

laborotory/cl 1n1ct1 I 1nvll8t.1got. ions. 

v11r 1ocor.1110 1s on 1"partont cou'll'lt.1vo fnctor 

In tnff'!"t.11 tt.y (Bal,L and l-bsnbo1n, l 1988)). /I

l'.r1TI 11 t.o m::JOA("llf.A RIZnd voriax:elo can bn dot..nct.ed 

(by po 1pnt1on In II pet. tent. in tho st.ond1ng 

pooi I ion, portonn1ng U1A vn 180 lvo rroneuvro. l1osfl 

(1883), dMCrlbl!d o bldtroctionol �IN" 

(Vnri:.-itono�I 09) wh1ch In M!lY tn \.l!IRIIIIO
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aco.rate at detect 1ng var 1ooce le. 

I 3.8 Screwnng fa- Infections 

Jnf P.Ct iO'lS in the reprodJct ive tract nay 

affect sperm prodJct.100
1 transport. end v1ability. 

A c:o,pltlte urinalysis to evaluate possible cx:cult 

infectia, ,e es..'1811tial 1n every tert.1 11 ty 

ovnluat.1011 (Ross, 1981). 

Proatot.itis, UretJiritis, seminal vescicullt1s, 

pa;t pubortnl rrurps orc:hitis, �culosis and 

gooorrtwe have long be<:ln CXlllSldered 00111m COUS08 

of 1nf('l"t111Ly. 

l'Ul80C1aLlo, of infftCtio, Mel fnfert.1 lity, Fowlrv" 

l 1981), hrul rPf)Ol"tl,d I.ML lnfecL Ion is not o

fr�t COU!\8 or 1ntN"t 11 lty. HcMnvPr, RCreM Ing 

for 1n1PC1,,m i,,ould provo vnluohlo 116f)f1C1nlly � 

somn aMly11111 111 norrml. 

1.3.9 � flow S.YlDJY-)Vi!. rl'f'(lt'!IJ!'.�- ID .thfl
A,a1}111tior1 ot rml8 1n1f'f"r.1111.)!'.. 

our ,ng tno pr� or �J m t.oyEn88111, tho 

pro I I fwot 101 or eel In u-,,, ,r 

t.rnnntornnt1C11, ,rem ono co 11 cll!All to tJlA ot.llPf'" 111 
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associated with ctenges in the� content and 

distribution of the tJ.b.J lar ce 1 ls. 

Single cel 1 suspe,s1ons csn therefore be 

SU>jected to ONA t low cytoretry and IT'8aSlred witJ11n 

twPnty miN.Jtes. ONA flow cytoTetry of tuien 

test iet.1 l11r rmter ia 1 -es rf'f)Ol"ted by Clausen !!!, !!.l 

( l'178), suggesting lt.s applicability in the 

investigation of trele infertility. 

In 1981, Clouse, et oj, using teeticulor 

rmterfnln ob 1:11 I nnd by f 1 ne-need 1 e-a� 1r111. 1 on 

teatiet.1lor biopaltll!I or lnflfl ll1der inveati91Jtlon for 

lnferl.tl lty dEYronslrnl.Ad II wr 1ety ot ebnor nol � 

h iat.ogr11TG co,porod w IUi U1068 of fart I le or 

1118 t.ee1Y11c,.ie 1a rtlpOl°tod to g 1ve 

rcprOQJC 11.l , o rN;u 1 tll , ct1usns 11 tl.1 e hDrm to tho 

pot1Nit ond h08 ao tor rot f;/'l0Wrl eny 00,p11a,t.1on. 

1 4 t-'io�'I....Q.( e� ll.l'\t ing fm;t, 11 ft,¥ hl tl.'lJll_ an frm Ja. 

Thn h lnLor ic o,qtrot 1on 11t.ucflM or Ar 1stot lo 

1n 1004 � l."1 B ,_ nroo In UlO 11Wdy o( nn ln 

r�rodJct 1vn ri.nct Ion. 
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Laboratory an1118la are usae11y oo.}8Cts of 

expPr1mentat1c:n ot the Erldlesa list of new drugs, f<Xlds, 

env1ror11eita1 agent..c;/pal lutants e.t.c. with a view to 

drawing logic.a 1 1nterences and 

8>CtraJ)0 IOt u,g these to h.mlns. 

Allhlugh I.he proble,n ot 1nrertl11ty 1n anirrals is 

not as obvious ea it is in 1-urens, 1t 1s norie-tne- less 

JlresMt. l:;Ucl'1 problans os infertile cxipulation ond non

rral, Ing lx>hav1our p,1rt 1cu ler ly 1n an1rro 1 hu!.tx1ncry alU!le

onxieLy and flellere IORa Lo fa1111Ys. This also 18 a 

ck-1vtng force 1n I.ho saorch fbr betW mothods of 

BYD IUllt,1ng nn IA tfl('t.1111.y. 

Molit of the moth0d9 "'1 lch ore LMled 1n eVII runt Ing 

rrnlo fort.1111:.y 1n humf\11 Wlll"O dovolopnd using lotx>rntory 

11n1rm1s • 

� ,mjor f)!"ob lfJII pecu 1 for to l11borntory 1111d 

cb!P"lt le nn frm ls fs IJlf! ex, I lect 1c:n 01 on eJQOJ le� tor 

11ro1ysfn In acrm onfrml �f� t11fe r,roblan has boen 

lnke ( 1901 J, oon:7llltrtitod 
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Ma loo suggested the use of en artific1al vagina alo,e 

or wi th tea.c;er f 81'8 les in cb, est 1c rrerrrra Is . Anderson 

!!!: ru, ( 1983), collected se,en fran mice using an 

e lectroejacu la t:ory method. 

A ll'f)5511ge rMthod of saren collect,on 1n the dog� 

descr1bed by Wale and lffl,te ( 19G3J. Platz� !!l l l�J 

described an e IACtroe.)llru 1atory irethod saren co 1 lect ion 

in tne giant Panda. A bipolar rectal prob8 cons1st1ng 

of a rod 60.!ian long and 4.5an in di8118ter Mi!'l eppl ied 

attar lubrication, Into the rectun 35an dePp. The 

IIOIU!ge anc1 c:1JrrM1. 01 U1e etlrrulus ranged frm ? to 10 

\/01 t.n ond 100 to 400 llu\lA, r,...f)f'Ct 1VA ly. 

Oti 1 grnl'Q ( 1901) n11'0 dol;crib!>cl nn

e 1ectroojacu lnl.ory rmthod in tho rot. A rot or 

1111 I ICU lty 18 i-ti 11 t>elng onoountornd with 

A lPClrooj;iaJ !nt.1m hl rodcnLS �llch hall 100 t.o t.he 

t.h IA group or nn11ffl IR. HlyOffOt.o ond OWlg l 1912)

1V11pn,-cxJ O ounnon11inn or f'pididynn 1 11penmto1CW1 hy 

rnt11lng tJio cnucrtl pP1Clld�18 111 "'"'II ol H.'ll'lk'R �luLIOO. 
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They cleron."llrated no str1k1n9 difference 1n the 

fert11121ng capacity between sperms recovered trcm tlie 

ep1d1dyms and those fran the uterus ot h/llmter 16 

minutes aft.er rmt1ng and suggested thnt secret.fens frcm 

tJ,e nn lo accoosory glands do not play an mportant. role

in nn1nta1ning Irle fprt.fl tzing life of spenrf.ltotoo. 

Oi1noy 1111cl GPogre ( 1983) OIJ'0'9 oU,er !,O"kPr& 

ur., t12ea the cnud.11 er,ididynol sperm IUJSPM,."lion in 

0vn luat 1119 8(1fll'!II COUit. os WA 11 as i;penn not.111 Ly 111 t.he

rat. 

Sl)enrftt.010B nnva oee,, expressed frcm the Utorun of 

U)lt t nm le go Iden han'Gter ll·ll yarmr.o ano c..na,,g, 1Y 12) 

and, 1'111ftYed p.,es treeted w1U, progosur011e nnd oot.rog«l 

lAI 1 tlilen and Rohln, 1973) and utarus of tmn le rat.A

cxnitntea wil:l'I rro 1e ratl\ A)(Jl()Red t.o I.rich lor oothylmR 

lZ.,1dl f!.t I\ 1 1984) 198') 

Aoc.k ,ni J!K:kNlfl t 1967) , o,w:,-ll'>M grOl_.:I not 1ng nnd

1eo111� nnt. Ing u,,-.J-n 1� for tll8 aMfll!l..<wrmt. or rm to

f,r1.,11ty '" t.hn rot. Thill tmUlOd /\� tJllt 

tHolog1m1 tin:LICWl':l of UWl cnl IP 11t'llll nt.!11.1 I r<1ll u ....
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spenm\.ogMic £1f)lti1811U11
1 

proclicing fartil lty J)f'II.I.Ar·M 

1nveron ly rn lol.ACI in t lrm t,o llJ)flrtml.ogfYl le f)IVlRA In 

study. 

lho gra.,1 rml 1ng t.Ar:l-v1 i(l in fn110 lvr<i IJ'!n rml. 1ng of 

IJ·Mt f'd nnd ccnt.ro 1 rm IA nn1rm 111 with f mn loo of provon 

fort,1111.y, lho too lnt,,cl nnl. inq IAYJin lr1un (Chfnoy nncl 

�A, 1!11\:l; lrn!\IPI", lhlM nnd nohlhf'I lflOIIJ, �,trJ, IA 

• nn 1npr0Vfflw11. on t.hA grell(l rmt.1ng t.ocJ,n lr,io 1nvo lvn11

r-,ir Ing or 1n111v11tn I u MIA'd nncl l'.Cll1t.1 o I 11n IP.9 w11Jl

''"' 11'1 r111.t1 of irovm f P.rt 1 l lt.y in 11i,xiro1A cngM. Hi 111

fe, l111ty is CMIIU\Led by noting tno 11t.ter 111111 11q ""'"

ftll reoorpt1m ntte!I. The �ful nppl tcot.ion OJl-.,dn 

� Uio fnct. lrftl. ,n rnts nfld m1oe, ""'" nY\t� 111 u

woll n:i i:;r•,. uut.azoan e l 1mlnnt 1011 procoeda cent. 1rco .. ly,

�ly 1�t.ly on fr� or ffflt1ng. ll'IO

d t,e,._.� OT uin ,r, 1tl01 111 th, t. II. 1 II tnJ I� nrd 

rao:,,�- trgo r,,r:tx,rll of M1!19 Ill of r,rovm IP'"t.l lily

I b::t:llen t!J , I I J , 
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OIAPTER TWJ 

MA 1 EH 1AL8 A1'lJ r-t: 11-0JS 
---

The rot.s used wera aou 11. rro le and 191'8 IB 

albino rat.s and pre-puuertnl nnle rots of Wlst,ar 

&lro1n. They were Inbred in the enirra 1 hoUsa, Ogun

State U11vera1ty, Ago-lwoyri nnd Uie pre-clinical onhml 

house, Collego of �19d1c1ne, u,1vers1ty ot ir::,a�,n. 

These wero tn.isNJ in aigfl.q nt. rocm terperowre nnd red

ll'()U!;e etbm {Pfl7PI" PrOOJCts Nig. Ltd. I with water. 

given freely. 

"om lnr" grs� and wrro used wttrout further 

"'6° 1 t lCDt 100. 

rmnufacbror'11 fMt.ructlcnl, 

(11) (lornl.ll BuffK (r#t 9.8) lMIN:l In Chlorcw-,.11, .. , A"tll'IY•
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( 1) 18. G4gn Potass 11.rn Ol lor1oe was OlflSO rve<i 1n

21.im Is d1st 11 led water.

(Ii) 16.456gn Bo('lc acid wns U)f!('I dis._qolved in (iJ 

obove ond 11Ude up t.o ? 1 /? 1 i t.res with 

d ist. i 1 led wet.er.

§Ql!Jt 100 IJ 

l 1) 6.Ugn �1un hydro,dde pol lot W8S dli..c;olvP<.I

nnd l!'l'lde up to 1 1 /00nls with disL1llfld water.

SO 1ut.1on B was nddSO r.o so rut.1on A ond l!Tlde 

up to 6 11 trea w1 th d IRI. i 1 lf'd water. The � 

1<,0S �ked nnd nd.JUSted t.o 9.8. 

(b) Pho$ph0te buffered Ml lne for t.estoawooo

llBIIOY (?'f 7,? lo 7, 4) MUI pt pPBrPCJ by

d1s.'10lv1ng tne to11ow1ng in 1 1 ltre of

dint 11 led W'ltef':

3.05gn 

2 • .1!'q:I 

� 11.111 d1hyct"ogon pl'IOS(nlt8 lh)'O'Oted) 

(Holt1ro, woleo.,lnr wofght (rrwt ISG). 

Socffun cflhy,rogm pt'OAflMl,A lortl)'lt"OJ:I) 

(IIWI.. 120). 
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11 .60gn D1sodiun hydrogen phosphate (anhydrous) 

lNa21-F'O• m..it 142). 

14.Sgn D160d1un hydrogM phosphate (hydrated) 

( N.,111-F'O, • 21·170 ITWt. 178) • 

8.80gn Sod1un Ollor1clA. 

O. l()gn TiilorKSll I l11'1Ytl11011\t.e) 

I .Ogn Go let 1n. 

( c) Phoflpha te buf r arAd sa 11 nA r or .!D

node trus· 

81g NaCl and 13.0g N.aHiPO• (hydrot.ed) l<eS

d111..'10l11Ad In opproxinotflly 900nls of d1et1 I lod "'8W. 

n,,s �$ OdJU8t8Cl to p-1 7 .6 (using eithor IN NeCU or 1N 

I-Cl) llft.Pr 11dd1ng 10g ��, rmde up to I 1 ftrA With 

dint 11 led wauv- and at.or-ad ot rocm i.mperowre. Th IR 

ies the at.ocl< ao luL ton to rmke e 1o0rk Ing di lut. Ian: 

I OOTI I a ot ,it.oc:k PBS ICIII nc:Jdrid t.o 1 • 6 1 i tr o bonl<or 

rind 110h.no rmcllt '-" to 96()n1a with d111t111AC1 �ter. pl 

- n!l.}Ulll..11(1 to 1.A� ontl voluro rrom l.fl to onn litro

nrd at.orfld 11t. roc:m tn,1w11t.ure. 
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2.2.2 Oiloroquine diJ)hosphate salt (7-0iloro-4-(4-

d ,et.hy 1-annno-1-melhy I bury I omino)q .. iino 1 fne) used 

in lhe study was rrer,ufoctured by Sl(:WI. Olan1C81 

COll')llf1Y, St.. LOU18 M1RSOUr i , 03178, USA.

2.2.3 Reagents and Cheniails used for the Testosterone 

as.soy WPrA ohta infld frOTl tho l'.I O nntchad rengent 

prograrme 

lll,'\90!11-<1 n,,o l.1Wffllca 1s werA weighed using s Wil.lPr 

A E 160 he lonce. 

t,E]l-OlS 

2.3 Arnnnl at.udiM· Anirml grows and orug reg1,rens

Two cntegor 1es ot rm IA onim ls were usoo in 

the 8 t.udy l'Wl181 y:

Ad.llt rre le rRtA ( 100 to 140 dAys old) 11nd 

pre-l]lb.W'tlt 1 no lo ratR (60 cbya old). 

A111lt. ffYl'Olo rntAI of proven rert.ility and 

ror "" 1 Aflt.ro..e eye 1M _.I!! o l!IO UMd bllt. WlM 

thme _." not a1111llnbln, 1111turn virgfn fffl'IJlA 

rnbl MTI! U!Mld,
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The a� It ,re le rats WPre rancbnly se lecLnd 

1nt.o eight. groups of et IMSt R 1x IIV:l1'0f't'8 1n each 

group as follows: 

Croup I. Th�II rPCA1Vf!d dist i 1 led "'8W 

witch '-OR Ulft control v11111c:1e 1ntreper1toneolly 

(1/n) nn<l Sf\rvad os the central gr�. The rnl.11 

_.II Mcr fffrAld t.wenLy-1cur hourR nit.er the last 

inJPCI. iM, 

O--rur> 11. lhooo rf!CftfvPd I019/kg body wriight. 

o, loroq.i 1ne base ( f/p) da fly for 7 tby11 Md were 

sncr1ffced �,t.y fox hours oft« l.hA ln11t cble. 

C,1-01.,r, I I I . 

weight 0,lo�fne bo.so (i/p) mily for 14 OJYfl 

11/ld _.11 1111cr1ftc� t"91ty-101.x h0Ur"11 n1 t.er" U. 

ln!.L tnl!'.A,

0,-01.4'1 IV, Tiw;,i rf!CeiVod &!9/kg body Wl'lfght 

o, krO!JJlnA M811 ( i/pl m t ly for 7 dayti Md WIYA 

MGr u 1CN'I UO!Y'ILy-tOlr lor11 itft.llr Ul!t lnnt cb!:A, 

�01.4'1 V. Th!!oe rf!CetV'f':!d CIIV�9 body --,11ttl 

C'1 la 01J.11M lll'IM ( t/11) lh fly for 14 <h)III nrd IO!Yfl
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AACrif1cPd Lwent.y-tour hours after U,e last do!;e.

Group VI. These received IOrg/kg body �ight 

Chloroq .. line baRe daily for 14 days; they were 

sacr1f1cl'd on the e1ght11 my nfl.er the last close. 

Group VJI. These rN'.:efv!!d Bmg/kg body weight. 

01loroq.,1ne ooso ctii ly for 14 days ond were 

AA<'.r If iced on the eighth day aft.er I.he lost dooe . 

Gro.in V l l 1. I h 1R gro.Jf) APrVed 09 th<l cont.ro 1

group to rot groupR VT end VII. Thtly rece111Ad 

d1st., I Ind "'8t.«: ..,,,en wa'I the control vP11ic le ond 

were Mcrificod on the e1ght:h my otter the l1111t 

cb&o. Rats fn groups VI, VTT and VITI were 

1nvolVl'!d 1n the fwt111ty 81.UdY 1n 1ot11ch they were 

net.eel \Rtt;Pr u,e lo1'1t. �) wfU, ferro le rat.q CNer

II per 100 of 7 myl!, 

2. 3. 1 fl!!.LSocr; r f P! 

w,vi t.hn RJtCl'flt. 1on 01 rate in gr0l4l8: VJ, VTI

tvYf VI 11 , n l I t.11"1 rm 18 rnr.n Wl!lrll nMCllth!tt 11od

wUJ, u,1c.,a,t.cnn rodltm (:16 ff'9/k9 body -1i;,t. 

(l:Mt.): t/ri ( lnlJ 11· por 10� I IY I t ... cnly for �r11 
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a ft.Pr I.he last dose. The abdcmen -..es opened up and 

blood was oo I lected fron tJ,e descending aorta into 

Ryr1n9es conta1n1n9 Ethylene diamine tetraacetic acid 

(EDT/\; 100%) i.t,1ch wa11 used ea the ent1CXlllgu tant •• 

About O.l>!Jnls ot the salL 1n distilled \o,l]ter 1<es 

dispensed into 5ml copocfty syrlngM. In eoch case, 

4mls ot o lood WI.IS col lectod. 

Plai:;rm \oollS ont1.11neo t:>y sn1nn1n9 tJ� ant1coegulet..Ad 

ll1(')(l(I 1or 10 minut.os nt 3,000 revolutions per m1rutfl 

lrp!l). P lrum1 110 ot>tn tnod was ntornd fr07M fn IINP 

Cllp � for 0-.lor�.dne arid Testosterone n880yB. 

Tuft right TMtis of tJ,e anlrro I was 1mred10U1ly 

1>xc1f;flCI otter blood cnllect:.lon; fixed in Hally's 

f ixnt ive for nboUt twenty fou- hourt1 nnd prOCOSIIOd 

hh;t.olog1c:n1ly LIS will ba tJe&cribed liltH fr, the

thMfa. The right. cuuci:ll !'f1ldid)'mfe l<IB mployf!d fn 

2')l!I fftXlUlt 11190 to bn dMU lbl>d lotN. Both tM left,

"Pldldynl111 nnt:I U!5t.1n ""1<"11 froz,w, 1n 1-nc'mr!JYIY 

t�t, lft!I (Ill IK tJ,,1ng r-'lltlroLn ly wn tgwl) for 
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2 ., Frt i 1 i ty S1:J.Jlti.ea 

TmnP.chate ly fo 1 lowing the lost dooe; ench rat in 

grOUpR VT, VII and VIII ""-'11 cohabited wft.h three 

rllflCb!11y se lect.M nnt.ura fmn le rnts of proven 

fnrt 1 I ily in n cnge fer 7 cbye. ThAAA were uRed in 

rert.1111.y euJC11oa. Th I a rmthod of B!l.'l8R9ntlf1t of 

r 1W" t. 11 I t y I e bnsed on IJ1e f ao lo ted nn t. 1 ng t.ectvl 1 <1J11 

dtwlcr 1bf>(I hy la:k 11r1Cl .�'\CkAOn ( 1957). 

SU::ceMful i�mlmtiai wr111 oonflrmad by t.hA 

Jr� or !"tfl81"110t.ozoo fn IJ1e vngino 1 6'Mflr of the 

f l'lffl la rot. O'I eor ly 1111 pc)8S lb la et tr Uie n-ot. Ing. 111• 

P,-asena, ot f;fllW nntozoo "88 not.ed os tJvt day I of 

l'Ff9'Yl(:y. FIYMh• rat.a were �r111.8d fran the ll'llles 

<r1 U,., e1gu, chy af cotvlbfblt IC71. Thlly werfl housed In 

C11i1!1ft 111t i 1 th8 fcu-t.e91th rt,y 01 1nsm11mt.lon, 

o, t.lWl fcu-t.1'91th <by af l�fnnt.ion, MCh fmw,le 

r11t. W'\!I -esl.hetlzflld wlU1 ThlcpMI� IIOdfun (35 119/kg 

t,.,t: l/11) 

Utl!ru!I l11<nt.if Ind n,yJ f,111J.c,cU!d for or�. L 1tur 

111,,. N1d rttl()rr 110n attno _," a,•1tnl. 1hn 1111l""I Will
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later sacrificed by slitting its throet. 

2.5 �pididYTl'81 Sperm Cn.Jnt

The ceuda I epididymis was e•cif:;ed, imcceroted and 

washed repea Led 1 y in fim ls nonm 1 sa I 11'18. ThB spenn 

SUSPfll'l.'11011 \oo0S counted using the irrproved Nelbluer 

OOU'\l 1ng Owrber end countn were Sl<J)rP!ISP.d on m11 I 1on 

ail IA/ml. fhiA imU'l(l(l of eat.irrotion was adopted of!H 

Ollnoy & Googra (1983). 

l'.6 1;:Jistologim] St.ud1fl!'I 

TNILM woro fi>cod 1n Hel ly'e fi1<0tivo. This "'1!I

noda of: 

He! Jy's F1xnt,1va

5gn Mararlc o,1oride

2.6gn Potassiun dichrcrrete di6S01VM in 100nl

dist 11 led "'81:.er. 

lho f heed t. llllU8 1-G!I trMRf Pf red Into incrMR Ing

grna of olcxihol(b<ltng) 60¥, IOl, � nnd b,o d'\'.IOQ!"'I

of nuso lute ( 100") n 1<.1lho 1 for <Wlydrat. Ion.

cW,ydr11V!d t il!UUI � t.rareforrPd lnt.o Xy lr,11 ror Iii
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mirutes in a rirsL Jar end 30 m1nutes in the second Jar. 

This wa� done to 1rrpregnate the tissue with Xylene, thereby 

clearing lt and rraking 1t beocrre transparent. The cleared 

tissue was placed for 30 minutes each in six successive jars 

of malted paraffin wax in the oven at oboUt oo0c. ll'l8 heat, 

ceused t.he 1.y1ene to eveporate ond I.he apoco becoT8 filled 

with pnroff in ,.,.,ich irrparLed a f lrm cons 1et.ency l'lf'CEISS8rY

for cutt 1ng. 

lhll Lu1.<1un �i; 1otJ1r r,rbedcled tn o Sl!Tlll paraffin block 

lottiic-.h -.n_,; tr tnrred; f trst with a kn I re, fo 1 lowod by the 

111ta-ot.am Srre 11, tr irrrmd l)!lraff in b locke oont.a infng the 

t16SUQ WAl"B MCL1oned tD a thlckno&S of ':f'm, The sect;10M

wer-e 1011.1 out 1n a wot.er bllt.h tD stroightM out A 11 creoses 

Md trlll"l$ferred ts1to n 11,.1111n1 zad g ,ass a 11oea. SPCt 10"9

""'"• "" "1Xed In Xy lPll'\ nnd -.oDhocl In obeo luto o looho 1 . 

T,..-,!11 f11<ed in Holly's fluid WO trmted Wltrl U.b perCIYlt 

fad,,,. 1n 70 percoit a led� 1 far 3-6 m ,,._,t.ae ( lodidll '). 

D.r.t, �LIM!I _.. r11·111M briefly in t8fl \of\LK and t.rmt.Ad 

w1u 2.5 poyc,w,t, aodiun t,hfor;ulrn,tn ("hype>) ll'tfl blMchOO
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for 30 6E!CXJi'lclS to 2 minutes and then 1eshed 1n running 

tap wat::er f or  5 minut.e.q. 

The ·· iodide end hypo·· treetJT101t was necessary so 

as to rerove Uie black granular ··rrercury pfgnent·· 

dqloo1 ted on the t issuo.

2.6.1 e_er1odJq-AC)d Sg)iff 'A Jec-.hQICJJ!! 

SectionA were 0M1dized in 1" periodic ocfd for 6 

minut.efl ond we..C\hed thoroughly in d1AI. i 1 led water. Thoy 

wern kf'Pt 1n ::;cn1tf 's roogant. for 15 t.o 20 minutes encl 

wnMed 1n t.Llp water for 10 minutes. Sections lo!'("e 

U1en r1nsE'd 1n d1Rt.1lled W11ter; etJlined wiU, H,yer'a 

hal'ffllt.OMYl fn for 6 mir-.Jt.PB; rin.c;ed in diet i 1 lad "'°t.er 

and b h.l8CI 1n rirnfng tiin 1oOter for 6 t:o 10 mirutns. 

The at.a1ned sect10N1 _.,. thereotter dehycrated by 

0l11e1ng th<ln 1n 1ncrms1ng gr11des of o loohol aa 

sw-nv101.a ly da!lcr 1t>ed. l)ehycrnted At.a fned ooc:t 1onll MW"A

Cloorno 1n XylMII nnd hod covoralfpA IIOIILed M thm1 

with n o-op of Dlpllx .-u.a,tant 
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2.6.2 Hasrat.oxy I 1n/l:oe10 1ecm14JG 

Sections 1-klich had been treated wltJ1 ''iodide" and 

hypo were stained with we1gert 's lla8T8t.o><y1 in in 

sta1n1119 d fshes for about 4 minutes aft.er which t.he 

stnin "'88 washed off. First., w1t.h 01st1 I led Wlt.81" and

lAter wiU, tnp water IXll.11 I.hey Wfre blue. The blue 

MCI. ton.ci WPrB oou,t.er stLlinad w1tn 1,001n tor e period

or t11,0 mlnu� after which SOM of the st.oin "°s � 

off wltJ, distil Ind "8ter. Til8 Mel.ions were oonycratsd 

Dlld cleored ,n Xylwie; U1e slides _.-9 rrounrsd with 

oovere lip with a drop of Depo>< t-txJnt:llnt.. 

A 11 al itle9 we,-o viOWl'd under low pow0r and i.hwl 

hiut, power- oil trn,w-a,on ob.)flCtive of II microeoop8, 

2,6.J �osci1f1cnt1m of St"'� of !iJ.lO!:rrA� 

Tile rret.hod of c lMO i r ,ail Ion of apenrnt.DglrlM Is la 

bD..'UW.1 ai tM rmr J1hO tog 1c:n I chOf19M of germ co 11 ru:: 1 e I 

tADmM·R1691 o.nd �!Ml, 11160). It. Is an e1i,,r.-11t.1111'1 

closs111cotion ot tnn l\Mlln1fen:oll UA:Juln rpithlllflm. 

It-.-. fl UIIJO!' Mf'l d9ec:r ltw,d 111'1 f o 1 lOMII: 
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St.ago 1: 

89 

Fran the beg1m1ng of the eosence ot 

spernnr.0100 r.o the begiming or elongation of tll8 

spenmt 10 nuc 101. 

St.ngn_x· Iron \ho l'>e91m1ng or nlongatfon or Uie 

Sl)f!rrmt.10 nuc:101 to Ula begfrYllng of IJletr tncreased 

111.1111vi11111r.y nno 01 bundlo fornnt.ton or tho SPf'l"l!YILidR • 

Fran 1M oeg11Y11ng 01 1ncroosed 

at.nfnnb1 llty of tho 11ne,imt,td nucle1 t.o the beg1m1ng 

or the t 1r11t nn1.uraL1cn 01v1a101 ot um t1penrotocytefl.

SI� 4: Fron the begfmfng of l.he fir111. t.o the 

Ind of l.hll nnturot,an 01v1e1on of tha 

� IIAt.ogYilft. 

Stngg b: Frcrn the crd or l.l'wl "'800'ld rmt.1ratia1 

dfvlaicn to the po tnt 1ot1m tho ,:pe<rmt 1d (IIPf)nllto1oeJ 

tu-dlM r.ive CX1"Pletely pmqtrated tJWI twul11r -all 1111d 

nro t<llnd c 10811 to UYI l'fWW' int.ogo,1 lo. 

S.,t.ng,, §· FfTJ'fl U10 ... , of IJlO l"Cwnmnt. or tm 

CP!'!< •uto1m i..n.111'!!1 tooc,r,t tJ'l!I r>t)r 1flhl)r" Y to 1'1A 

O(!g 1m1ng or uwitr "°""'m"'L IJ>«Vd rJwt hrwri. 
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St.age 7 · Fr011 tJi" st:nrt to the finish of rrova11ent.

of sperrratozoa bUnd les ooward the lunen. 

Stage 8 · Fron t.he end of the cent.ro l ,roverent. of 

Uie sr,erll'Otozoo t.o tne1r corr lete e11eoppearance tran 

the l uren of I.he tubu 1 e. 

TI'IB cr1terl11 u.c;ll<l tor c:109111t1cat.1on are the sh:ipo 

ot thO sJ)('nrotld nuclPUS, thO locnt.ion of I.he spenrotid 

ano spenmr..ozoa 111 reg;ir<:1 t.o U18 OOR8111Ylt rrerorsne, the 

presenco ot moiot 1c f lgurea 11nd the re loose of 

spenrntozoa in the luoon of tne sen11n II erous wou le. 

Q.Jant.11..ot1ve onolysis or U'l8 tubulos in 111.11ge VII 

of 6')8rt1t1togenM1A involved cell CXllXlts ot stnge VII 

5l)E!r ffO t Ids ( Seol'J"\ll 1 nk&tffl f fil; 11 1, 1990) •

2.11.4 

sect.1cn1 atnlned in Woigort.A' hoorot.ol(}'lln ond

f<lll tn �e � for thill eno lysis. � arrnngcnoit of

� CAI 1u111r tx11po,entA of the scrn1niferou.«1 t.ubul• we.o

not«l: nnbrl'I flf*'rmt 1$ ( uvit 111, u-.. avn I "',.,. 11nt. tdll

w1u, a:1rk <t.n110 ly 11tJ1 lned c;hramt In) In 

M-.1fn1fff'Cli!I 1wulM W!!l"A O'U'IIM ($1 lb•V' Ill- ft 1, IGfl I)
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and the average ce I I nurtier cxinputed. 

? 7 a, loroq; 1ne Assa)'.

01loroc�.11ne was essayed 1n plasma, testis and 

ep1d1dym1a of rats in U"IEI grcx..ps c.sescr1bed 1n sect ,on 

2 .3 of the thes 1s twMty four hours nfter the lost 

cbse. TI1fl essay procedJre wos o 11pecl.rofluor1n-Rtrfc 

rrel.hoO 1TOC1111eo er tar A.J8Y 1, ( 1986). E68enl. ie lly U1fe 

c:ons1et.s of re IMS& of O, loroqu1ne fr011 protaln 

ccrrpiA><M oy tr&'ltm>nt w11.h hydrochlor1c ec1d (tissues) 

nnd extract io, wi u, diethylether tn llfl e lka 11ne rred 1un. 

Th1a ,a to11owea by spectrofluorirmtric examination. 

Th1a t.AC:t-n1� est lll'Eltes levo la of 011oroq.1fne and fte

111'1.)0r rretmx> 11tcS ,n tJlA t 1s..«.t.lft 11nd ie sens ft ive � 

t.o b!'I UAAd 1n phorlTOCOk1nel.fc 1nvest1g.,t1ons on 

0"11or�100. 

( l! ) filnt:!(i,rd8 

Ch lor�1M 11uinmrd!l wrr11 prf>P11rllC1 1n 

O. 1H 1«:: I nnd the ooncentrn t. ton range for

pln."ffll O,l�IM OIIIIDYII 1C1.A O ,c 10"1M 

(blriJ to 18 ,, to·•M. sw-,ctird for tl-.. 
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a, loroqu1ne as.'lllys ranged beboleen O x 10· 'M

(blank) to 90 x 10-eM The concentrations used

was llaseo on rne t.n1orOC'-'1ne ba!la only. All

8811P les were 88!18YOO 1n wp 11coteS,

(b) PleMn. 1ml of pln- 1o,99 d1s� into

each n11.c,ay t.ube ond put. IJVough tJ1a MMY.

(r.) TBRtlR ond fpididymis. 

dissected free of adipose tissue, we1gnod and

han:>genlzod In O. IN HCl uc;1ng Porcola1n

lf()("tar and pestle. AOOUt. 1g or t111SU8 lotO.!I

hc:,rogenlZed 1n f,mls of o. IN HCl.

centr1fu;oo ot 3,000

revo lut 10'l8 per m1rute (rJ:111) for f I ftcon

mfrtJt.es ond 1ml o 1 icµ>ta ot l'Jl8 clfflf' 

�re L.Ant wN"" USPd for f'ftch IIS&"IY 1n

<lJP 11Cft t'A'I , 

�Y. f'r�K_t!! To Im 1 o 11(?.l"Jt. or nithlll"

hyct'och lor le 11cld, Ch lorO(JJ IM atN'd'lrd, tlMU!I

tc,,,,gn,nlA "4J'l'"mu1nt. er plrimn, 11111 of 1,0H IWll

W\!I IICWrl, 
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5mls of diethy I ether was added to each tube, 

vortex mixed for one m,nuLA end c:4'f1trifuged for 16 

mihutes at 3, OOOrpn. Three mls of the et.her 

extract was dispensed into a set of tubes 

oonta1n1n9 :tills of o. 1N IICl.

VOl"tex-mixed for one minuLe and centrifuged for 

f1fb>f,!1 mu-.utes ot 3,000r JJn. ?mlR or Ul8 acid 

llQU80US loyer w:lA dispensed into nnoUw 11at or 

u� to w11Ch 0.5ml 0.4N NaCl! nnd 0.6ml Borot.o

buff Ell" (nh () 8) 1-eR ndded t.o o lkon1ze 1t. lh1s 

-.i'I shakM together nnd o 1 lowad t.o RtJlfld for 

l&ninut:M beforA f luorMence '""19 rend ot 

8lec1tat.ion �volengt)1 of 33lrrn and snission 

wave length of 386ml. 

Oll01oq.1i110 concentrotion tn U,o O)(troct. i,es

b '_..., and 9,ctrnpo lal..ed fran thA
a:rrectad for ... � 

c:,cnc,,nt.rnt. ,on prl'IMl"IL 1n nnch
ee. tun I 0, lor<lQJ IM

1< 1 d1 lut. tm fnctor• fnt.o
lll>'f) lo w:t!I ai ICU lllt.ed tll ng 

., 1) A Per"k 1n•I:: llffY
(.,_ f lgur'f' '. 

00tl9 I d!!r-11 t. ion , .,.,., 
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Chloroquine concentration( x10·61w1)
3 5

Fig 2 1 Standard curve for Chloroqurncz OMOY
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650-10S fluoresence spectrophotoreter was usec1.

F.xt.rect.1on with diethylether gave recoveries of 

80 :I: 2". the percent.age coefficient. of variation

ol 10 Cleternnnations of a single sa,rple of 4f g/ml

was a.ell: \oot11 le the rrean coefficient. of variation

over the i,,no 10 range of standard soo9 le was

7.1 ± 0.2".

• 2 .8 Radio�c;.c;ay of Test.ost.erone

2.8.1 Pur ifigitioo of label led TestosterOrlEI,

The redio-labe 1 led  Testosterone used ,n the

Radioimrunio /ISS8Y was first. purified Cl'1 $ef)hlld8X u+-20

CX>lUTn<i. 

(ll) �A for �ifiaitiOQ

1,2,6,7-lH Testoeterone (�peclfic oct.ivtty

27/ µ cl/,rg) frcrn Nrerf!hOOI was purifiPd by

Oirarnt.ogr&Ph co 1uinq or eephlldP>< LH-20 l30C11 x 

1 6an). 

To1Uf'f1A/M9UW-Ol (85:16 v/v). �c.11!1< Lll·-20 IA II

hyci"o>l)I I 11!'0PY lntl'd cr01511 11rv<A(I doKVM lottich

QAtJI tno01 len in r,o 111r or9-'11'11C AO 1vento.
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Separation of orgnn1c 1111ter1als in the colUll"I 

gel "8S by nolecular sieving, partition betMwl 

solvflnt m1xWrA or reversiblA solutAt gel 

111teract1ons. The colum was packed to a he11flt 

of alnJt. 30cm at ter U1e �dex nust h!lvn been 

rendered R1,0llen overn1g,L. ?Onls of the ROlvent 

IClR u11Ad to �sh the c:oh.m,. 10/J 1( 10-20J'ci) of 

the lllpJr if 1f'CI steroid �q evaporated under 

N1tr09A1 end d1nsolved 1n 3 drops of the solvent. 

Aft« IIOf"t.eJC mixing tor about b Af!CII, It \oe.9

trnnntflf"rfld r.o I.he co1Lffl'1 with n posta.r plp,11tt.e. 

Thi! procearo 1<1S rf'1')8!1Led w1th 6 rrore drope or

60 I VM t ft I t.ef" M''ll eh tJlA lobe 11 od to 11�18 "'811

n 1 lowod tD run into I.ho co h.,m. io-e a-oris of the 

111� 1 IP.CJ no, rmne 1.p to II tot.II I of tm 1 won a! lowed 

to n.n into tJ,e co 1Lffl'1. The ao !vent. \oG8 addlld, 

t.hn 11r11r. 111111s u-ot i.n.'I 11tut.ed WOii d1RC!lrded; ond 

1ml rrn�t fClflfl we,-e a> 11.:t.fld. 

N'QTII, or r11d1onct.fvtLy ,,, Md1 fract.100 ""-" 

dnt�mlflf!(I by dlllf)M!I h,g 1qu1 of Md1 lr11Ct1M 
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into CXlUlting vials, 3mls of scintillant added to each 

vial ano <XU'lte<l 1n e Becknen li�id scintillation 

counter LS3801 • 

lhe troct1ons t.nat cont.a1ned the highest

tracer concentration as well as tho6e JUSt before end 

aflPr It were pooled together (see figure 2.2) 

in a storing via 1 end IJ!;ed ae the purified stock 

so lut, 100.

To IT'Dko o ...:Yk 1ng di 1ut ,on; ity-11 of tJ,e stock 

solution was avapc..-ated dry ond wa,.<; rrade up t.o 16mls 

w1 t.h �t.e wt tered SI! line; this gave a I: 1, 000

d1 lut 1m. 

\11) Q!!J11 on ootiserun to TMt;osterono roan l'H> ,mt:chod

�t Progrllll'Tll9 11,8Q!!l · 

( 1) soec1es ot 01111TB I: ShcoP,

I 2) lnmJnogen · 

Olrrler -

A 1llun1n (BSA). 
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10 

98 

t::::!!:::=�-:::!..:__-,-__ _,..---.---,-- ll -11- JI II II

26 28 JO 32

18 20 
Frottlon number ( 1 ml troct ions)

Fig 2 2· PurlllcotlM ol 311 Testosterone on 5ephod11x LH-20 Columns

fractions 71, 22 ond 23 collected and stored as stock 
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(3) Binchng. Expected percent.age Bo after 

rec::onstitut1on t.o 10n1 and used 1n acx::ordance wtth 

rmnua I rretJ'lOOS - b3'I: to 76". 

(4) Sensitivity: M'OUl'lt of h:lnrone g1ving 90% 8/Bo 

"'41Eln assayed 1n accordance with rmnua 1 rrethod 

6 - 10 pg/tube. 

(6) Spec1ficity:

Cross-react. 1n9 mbSl.ance 

fiOC-d lhydroLestooterone 
4-androstenedicno 

Ortieol 
6 oc.-anctrost.wllldiol 
h-llnclrOflt.P.ned lo I 

I 

I 

I 

I 

I 

I 

, 
, 

"Cross reoct1on 

14 

0.8 

0.001 

o.o 

2. 1

Fiml dlluLion in Assay tubei 1:210,000.

(b) �loRl:NQl!ll.Jito_wr_d

Stock 60 IUt.1011!1 

26.0mol/1 itro in lllTflOJl� wero oht.A1ned fran the 1+0 

rretchoo roo9G1t progrNlffll. Working ooncentrotion WPl"fl

prl!flllrecf us Ing Pho6plvll.o:i buffered MI tne (pH 1.2 to 

7.4) (P8S bUlfN") ftq cJllUMt., 

Q.(,l 1catM _.o fnchlO"d In onch ftAMY and rlll'lgl'd rrcrn

en 111rn 1/tLtJo rn ?100 rnn 1/t.ubA. 
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(c) Preparation ot Olarcoel Suspension

0.06259 Oextran \o8S dissolved in 100n1 assay 

buffer in a Rtoppered flask, 0.6269 Ov:lroool was added 

to it and shaken vigorously for JO Se<Xll'lds. 

st:ored at 40c. 

(d) �ration of Scint1 I lat1on OXkl:Bi !-

lhis "'85

The scinti 1 lation fluid was prepared by 

dissolving 0.29 of \ 1,4-bisL2-6-

phenylo><a1olyl) ben1ene, 2,2-p-phMylenebis (!i-

r,h!>nyloxa1ole) and 10g ot (2,5-

Diphmy lo>U12olo) in 2 111.re..'I of toluene and st«l"d 

in a di.Irk �rd. 

<>.a.2 Volid:lt,on qf Ta<1t.os�.�r.o�

A rf'f)l"owcible BBSIJY 111 one �t gives Ule 

llM"A rf'C:Ult.ll f'l'!Ctl tune it loClR rfll)fflt.ed. In roolit.y 

howovN", rPf)MU'd rreBS)ri,roit.!1 11ra scntter-od nrouid 

A trron VBIUC'I.

IIYW'lstrA of iM fl'ft9"lt.udo of tJ1i11 ocot.t.N" ""' 1ft ,ta 

nor.r.u-11r:y 111 lJwl d1atnnc:n 01 U10 ncnt.t,.,. (ran it.a 
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true value. A re l lab lA essay therefore oust be 

boU, very ac-.curate end very precise. 

Routine essoy valiclat.ion end ossessmnt of 

re 1 iab, Ii l.y or u,e assays were 00680 on accept.at> le 

1nt.ra ono 1ntor-as,wy veriat.fon, precision profile 

and a lope ot tJ,e at.11ndard curve. 

{ e) tnt,!:!1-A.�'18.,,,:,;Y __ _,,vn
""

r_,1n L.!PO • Pli,,;,m 

• 

t.eatostf'l"OOA f I cm l1U lo t> IOOCI donOrS et

IJ,e l.nlvera1t.y COilege Hcl,!;fllt.al, Ibadon 

blood bank �q repaat.edly osaoyed. The 

f luct.u1t1cin ot 1ndlv1dulll rmo&irsmnt.s 

arou,d o rreon was calculated. Th111 vnlue 

Mt 1rmt.Ad wft.hin-nssny V11riat ion ond thn 

vn tun wa,; 10 �-

m, le blood p 111.c,m, poo 1 1«111 ,r,iaarftd 

10.� I� tnbln ?.I), 
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T�1-E 2.1 

ltfIBA - /WJ lNTEH ASSAY VANIA( l('JIIS rm TESTOO� ASSAY 

A..,;say lntP.r MMY Intra A..<>,.<;tJy 

r, Vor 1et.1on vor 1111; 1on 

ll.V'IIJ (�) 
-

--

T oot.os Lt>rone ;,u 10.2 10.0 
-
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Rou, the ,ntra-assay and 1nt.eras..qay var ,at ,on

gave a va 1ue of < 26,i; l'kiich therefore indicate good

prec1s10t1 of t:J1e as."WY \TashjiAn, 1!173; Tashjian !!.!',

!!l, 1!170J. 

lCJ 810@ or µ,a stanoard curve

lhe R lope ol 

tRoct>Aro � n 1 • , 

tho st.nndard curve iR a

1969) provided boLh the

rod1ooct 1vo ond non-rnd tonct. ivo g�o1d sr.andOrei!I

hilvn t.ho sa,re et t 1n1ty tD the nntibody end I.he

11ys1.An is et snturation (i.e., tJ10 lDta I flmU'lt. ot

IJ19 stero1d bound to t.he nnt tbody is oonst.Bnl,).

S1nee In re11l1ty the RlA 1s nover exactly ot

SltUTnt.1on, thA vnlue -2.30.1 ls nn opprox1rmt.ion

The nppt"O>< 1imt 1on nona the IM.q i,ppr-o,cl'wod 1.1'8

tJ,eor Y CIO&ely. A good cµ:i I lty ll580Y MS NI

8(1Jrox 1m,te ty oonetont. VA IUII of II Iopa. A typ1C11 I

Le!lt.oR�cna suinmrd s�y orvo d.r lng tm cnroo

Of Ul Ill W.71< 111 All nno,,,,1 1n t 1gurll 2 .;l •

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY



"' "' "' 
�• 

a 0 • 

II ., "' a II
• 0 "' ':I ..
I Q, 
• • • .... u

i e 
..

• 
.. 

iii 13 a
.. 

"' 
• 

"' 

0 
• 

"' 

... 
• 

N 

.. 
• 

.. 

.. 
• 

N 

"' 
• 

.. 

"! ----j.�--'T"----: .. !;""---;or---� ... � ---�
1
r--- .. 

.. ' • 
,., • 

- .
- �
.,, . 

j : 
., 0 
. .. 

• 
" 
0 
.. • .. •
0 
.. •.....
.. 
0 

" 
0 

• 
.. 
• 

0 

:i• ... 
• 
> 
.. 

e 

; j 
e .. 
l! Ill 

3 ,:; 
• 

0 .. 
... 

: ,;=- r

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY



105 

2.8.3 Extraction of Testosterone trcrn Plasm 

Test.osterone was extracted fron p laroe by 

adding 5mls of d1etJ1y letner t.o 100f' 1 a 11quots ot 

pla8113 in tMt-tubes. A blank t.ube containing 6111ts 

of diethy letJ,er only was 111c hJ<lfld. 1ne rJ.JtJM were

vortex-m1xe<1 tor 0t10 m1nuto, the otJier extract. fran

Mch lubA wa.,q trnnst er rod 111t.0 a c IAAn, dry tellt 

lubo for ovaporat Ion. To the drfoo et.tier extract 

in Mch tube, ?m Is ot tll.lt t er waR addod, vortax

mixPd nno 1e1 1. for 6 to 10 mi nut.ea. This \ooFl8

�- ly 011>.cio tvf'd before t.nk ing a 1 icµ,t.R for am lyais. 

2.8.4 

1>1PU1tted M 1nd1a,l.lld In 1.1'8 tnbla :, :,. 100f'1 of

IB!ln 1100 111.KOtd and 1C1:f I of tM ant fiMru,,

tl1lut.1on WIJf"e d1� 1nt.o oll Ul!t 

"'-"'It tJ-.or0Ug'1 I y m I l"l'(I lly lll'Ylk 1 rlg •

lJAJN · tllch

Thin W'III
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TABLE 2.2 

Design PBS Cold LBbel led Ant. i aprun Oextrnn 

(JJI) T as t.oR terone TA.qLoAWOOA '11' 
O'lllrcoo I 

lpl 

lot:Ji I 
000 

�bi 
100 -

tb}.. 

�lflc
b1nc1,ng
(bt\d(

g,-OUld)

600 100 100 

loro--

� 
500 100 100 100 

(l!'flic IIIQ I
-

b1ro111g)

f,�d/
lt'l-ule

4()() 100 100 100 200 
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Free and bound steroids were separated us1ng ZUOfl 

dextran-coated charCXl81 ( o. 625� activated charcoe 1 ,

0,0625� Oext.ra11) and centrifu�. The supe,natant. ( froo 

fract.,o,,J was decanted into vialsand 4 mls scintillation 

c:ocktail added. lhe contents ot tne v1ata were properly 

m1xeo ono 1111crwec:1 t.o stand for et. leost. one hour in the 

llq;id sc1nt.1 I let,on oounter llfllore the ll/l'OU'1t of 

rnchoect 1v 1 ty �s det.erm1r,,>d.

Oet:.enn,nnt 1on ot roo,ooct. ,v,ty \ooOS c:tln8 us1no 11 

8eavmn t1�1d 11eintilotion counter S.1801. A11C)lo.el1C8 

wa..ci ntlde tn the Cft tc:u lot ,on tor D!lCkgrOU'ld OCU'lt.s • 

e....,.y ITl!IB&urmont of rndiooctivity oom lsts ot o gross 

ll'eaaure1e1t 001,y 1s fng or two carpa,enta · 

(o) Smp1o co.nta, end

(b) beckgrCU'ld OCU'lt.8.

The Mt. Nlfrf) lA COU'lt. is obtn inod hy rabtrl!Ct Ing t.ho 

�V"<Uld Cll'U1t rrcsn u-.e gr06-"I COU"t. ,� ec 1nt 1 llo

t.t� OOd<u, 11 L1!1ef1 �" ""do I-'> ot C,g/1 PP0 ond 0. lg/I

0
�th)-I �P in to 1uen11 llll dnnCr lhed fn 81'(:t. f(TI

711 I (l:IJ, 
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The actua 1 arrou,t of t.est.o.cit�rone con ta ,ned in 

each R8/Tf,l le \oo8S subsec::µ!ntly extrapolated fran the 

standard curve of that essay. 

2.9 Hurer, Stud1e..ci. Healt.hy odult. rm le volunt,9flrs nged 

beLwee11 twanty and tort.y-fivo yeors old without 

c l1n1ca I s1gns of rm laria and � clo lrred not. t.o bn 

have been on a, 1oroq..,1ne therapy for I.he previous 

rour rraithS wore recruited lo the st.udy. 

Oiloroc-,.i1M f<MSlt.lve (prurf� lndUced} rroles were 

exmptnd tron the study. Tho lll.t>joctR wore briefPd 

on the a 1rm and object 1ves or the sbJdy. A pro 

9XPflr'irmntol 6llrol1 SIV!'flle oollected by 

lltlSt.urbat ion fron 011cl1 voll.flt.oo,· . 

..,_" tr,en rpqu1red to tllke a t.oto 1 of � 

011orcc,ilne tob let.a mch Lllb let oonl.ll 1n1ng lliO'rg 

hou:a 118 fol lOIOB: For Vtb IAtR nt l.hA COIIIOlClll'l'il'1t 

of l>,o at.udy; be> tllblntn 11lx hoJrll laur: tlllW'I

fw,- tAbh1t.n _.e tnkm fn l>'> r�� c,, Ultt rrornfng 

,. J'Q"I.-
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e)(per 1rmnta 1 senen sa,rp le was co I lected by 

nesturbat1on 24 hours atter the last two tablets. 

Semen analysis waa carried out between 6 

mirt.it.es t.o 4-5 minut.os of collection while lln

alicµ,t wa!l irrmediet,ely fro7M for OllorOQJ1ne 

8SSoy. 

A second group of vo luntoors served as 

cxrtLrols and received no drugs. The senen

co 1 lccl.ed rron tnem, o 100 by imst.urbat. 1on, lo.69 usAd 

for sporm viability ond rrot.1l1ty studies. 

2 ,9. 1 \l'I IQfCX!JinA AM lysis in R!m'Yl: 11111 of aenen 

"8s ossayed 1n c:kJp 11cates. Frozen eenen WDS 

tJ-o-OlJglly ml)(ed before 001119 a,spensoo into 

5Ml> IAA W81'8 USIAI 1 ly ossoyed 

w1thfn fa.r myn of ail IACtfon. AaMy rrot:rad 

fMOct. lo, :>. 7. 1 of tn 111 t>-111. 
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SEI-EN l:JW,11 NATIOII 

The rrethod acbpl.ed was obtained fron the � 

llllnUDl ( 1980b) for S€fl180 examinat1on. 

la) Vo lune - This was measured w1 u, a 611811 , 

graCA1ated cylindPr (5ml c-.apacity) as soon 

as SBOOf'I waA brought t.o the loborot.ory. 

(b) pH - M:18 detRTnined using a pH indicator

p.qper. 

le) Co tour and cllf,lracLAt h1t. lc sme 11 wru-A 

not.eel as we 11 as presence or absence of 

self l1rpJOfact1on. 

( d) Spe, In ocu, t.. Usfng a wi1t.e blood cell 

pipette. Sarm \\8S cro...., l.fl to tJ� 0.5 

rrark, di lut.ed up to tho 11 ,rork w,u, a 

SfflW>r'I di luting fluid rmdo up of: 

5g11 Sod1un B1cnrbonnte 

1ml r:or nA I 1n 

lc:)(h I IJ 1fll. 1 1 lf!d �I.IW'.. 
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1he pipette 1'8S Lhoroughly rolled 

between the palms for three minutes and 

the di lul:ed seren int.rowced 1nt:o the inproved 

Neubauer count. ing ctwrber. Oount.s were 

expressed as mi 11 ion ce 1 le per mi 11 t 11 tre 

serren. 

{e) �bt,lity: This i,.eo 11s..qessed using a hanging 

drop tf'chni�. A hong,ng drop of 8ffl'ffl \oo8.8 

Pl'AIX\red by p loc 1ng 11 drop of S8"11en in.qi do a 

PlaAttc1ne encirclad space on a ooveralfp. 

Tho CX>Ver11 t 1p was thm fi><l'd on II cleon 

m1croel1de 6UCh tJiat the 68,m 1,0S v1� sa a 

l-en91ng drop f trAt. wH.h " low 11nd lot.er high 

lt-y ob�t.1va of o m1cr0000Pf'I. A pronort.1171 

ot unrot 1 ,,. to ITDI. i lo £P(lt"rm \oOll M.<;efl8nd by

tho fol lowing rmthod· 

A d18C 01 O IOc.k pnpor with 11 A 1 lt in t:hn 

nilti11o W'l'I rt LU!d 1n1.o tJlo 11ye/p1nc-n Of u.,. 

1-\Jt. I lo r,pi'li"lffl r.,w,n tn u-.. 111 tt
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after the rmt1 le ones and expressed as a 

percentage ot m:,t, i le 011M. 

� ead1 field of view was count.ed six 

l.i118S, the c:oefficienl. of Variation (CV%) �s 

4.67". 

a, 1oroq,J Inn Et f!)Ct_q 01"1 Sperm PerfQl"rmnca 

TI1ree aspects of F;f)Pl"m p(!rfonrot1Ce were 

invootigntect in t.he atudy using humn Rl:YIYl"I

!l8ITf> 186. There are • 

&perm viobility 

aperm ,mt.flity (") 

Gf)l)nn IOl"ce of fOl"W)rd progr868ion. 

( 1) So,o, collected fran volu,teera ICl!I oith<r

ext.enoea using a fr�hly preporod 1!911 yolk

cftr111:8 11a,..,., ruct.&-ldP,r; c,:- <11 tut"ld l 1 21 wtu,

Ptn.p,atJt wrtcirro i;n t tnA cmi;). n�

�t.ton 2.2 of tivl tJ'wlrllA '<hllfl IM 1199 yolk

cttrnt,, n,;tn,r)or wu1 11"«-'lrr.d a.'I fo11COolll: 
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Solution A 

2.99 oodil.lll citrate {NaaCells01.rlfzO) wes odded 

to 100nl of distil led wet.er. 

Solut1on � 

A frMhly ln1d poull.ry egg i,es washed 1n

"8 te-, dressed with 70X o lcoho 1 o.nd dried. The 

Ghell wa,- broker, w11.h n st.orile knife, tho yolk 

8f'poroU>,d frcm tho 1<,hite nnd placed Oil o clmn 

Piece or cerct>oard with A fm!lll centrnl hole. 

Y0 lk nnrbrane 'l«lR pu,c t.ured by pass, ng o star 11 e 

needle uo through tho hole c:ul.J!lfng the yolk to 

crit In fnt.o a C loon IIOO!'!Ur 1n9 cy 1 indor bonooth 

"11.rcut the yolk lll'ffbrM8 n,iMing Uvough t.he holo. 

F lve port.a of ao tut 1on A 1*111 ndded to one part 

Of 0 Md thorwgt, ly mixed. f'."rA"h ly rirPpnrfld Pgg

YOlk cit.rat-, <>,ct.JYldr ICl.'I usod t:hnlugr(lut th9 

RUIOy 

Olkr01.JJ11Y.1 dlphooflhntn ""'" d1A.-., IW!d In tJ,n

M�w,1.,,. nnrl In t.hn l'tiJGf�VIIA l,u((.,,-1!,I MI IM /It.
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four differe,t a:incentration; O x 10- 6M; 30 x 

10-•M and 300 x 10-eM and 3,000 x 10-•M. U.bmls of 

each of these was di,;pen.c;ed into sha I la.- tubes.

0.6ml of 8fYlWI W/16 addect to each lube and 

thorough 1y m1xed. This reduced I.he drug 

COOCentrot ion 1n oocn lube oy nn II u,.,r. 18 · lb x 

IO-•M, l!!(l x 10 OM nnd 1,500 x 10 OM r01,pecl, lve ly. 

(II) Viab1 l 1ty SbJd>;

The !Mt.hod 8doptnd "'188 that described by 

lloRtofte !!!, nJ ( 1981 J. Appro)(f,mtely O.&nl of 

lllrtendPo11111ut.ecJ r;rn19n \oo86 p locod in a &ho 1 Jo,,, 

ll.t>a, covered w11,h a lnyer of norafffn oil and 

11t.orea nt rCxYn tmpAroturfl. Sonr>lM were withcr11wn 

11 t , ntcln,a ta ond examined mi croacop 1 cn 1 I y M long

AA I iv1ng spe not.o1011 wre pr15«1L. 
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!;'.>j._111 ty Study. Tl!il pnrcent.age or itrll'Ot i le 

�-rm 1n �,eh � IA woa Mt 1rrnted 88 

r>rAVlOUSly 00f;c:r1ooe1 ,n RPCt.fon? 9.2 of thiR 

theeie. The force or fOf'ward progrf'AA1on was 

DSSessed 65 dP-Scr1bed by lb'man and G:nbe 

( 197!)). A RCOre Of ZflrO(non-m:>t 1 le) to 6 

(A><�I lent forward progression) lo.89 used in 

the a..c.ses.c;rm,,t • 
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OlAPTER llflEE 

BES� 

3. 1 !lodY, Test. icular and Ep1d1dyma I weights

3. 1. 1 A<i.J It rats 

TI,e initial and firv.il body weight.s are ns 

shc,;,<n on table J. I. Rody we1ght.s 11'icreesed in a 11

rnt group.q etudiod cllring the pariod of crug 

ednfnistrat,on. The nv>An control body weight was 

170 ± 6.Gg (Mean .:t. Standard frror or Mean; Sl'M); 

thl highest. body weight wa.q seen in group III (tlvlt 

is tho group \ooot\1c-.h rf'C0ivPd 10 mg baoo/kg body 

W!light (bwt./14 cbya) and it was 197.5 ± 5.49.

lhcre WflR t-owever no sfgnifiaint difference (P > 

0.06) between the n¥;!8ns of IJ� fnft fn 1 body weight 

of n 11 oroo.,pR studioo and bot� tho rroons of the 

firel body weight. 

Table 3.2 &hows the l:Mtfcular Md opldidyrlol 

Wl'li!l,ta or u18 fWIYI group or rat.a. TI,e diffarlWlC.9 

bet� the ""lM of thft tost.fc:uh1r wnfght'I it!\ 1411

na the llf>ldfcfym, I wnttj,t..A or the dll r,,,-mt. gr0l4J!I 

111 rot. a 1"1 ff tcm,t (P > 0 05)
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TABLE 3. I. 

Initial and final body weight.CJ of aci.Jlt rat.s in various

llr0l4)8 studied.

Rat gr� 

I 
(ccntro1 J 

II 
< l()ng,lkg; 7 days) 

III 

Initial weight 

(gra,m) I 

155.0 t 4.8 

170 + 7 .5 
-

( 10119/kg; 141 doya) 177
, 

� 4 .0. 1 
-

IV 

\&ng/kg;  7 doya) 162.9 ± 6.1 

\&fig/kg; 14\ dayA) 143.2 + 1.'.l 
-

•VI
l 1()ng/kg; Id d!iyR) 162 .4 ± 3. I

•v11
(�/kg; 14 daya) 163. 7 ,. 4. 1

* 

1 

I 

Final weight 
(grans) 

170 .;!: 6.6 

180 + 5.6 
-

197 .5 .± 6.4 

176. 7 ;!; 6. 7

158.3 ;t '·" 

I 176.7 + 2.7 
-

I 100...1 2.0 

Othf'!l"8 : 6 

� lgh1 g lvm nA rmnn ± Rt.Anoord ,.,.,.or of rMOn. 
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TABLE 3.�. 

Testiailar and Ep1d1dYTml we1!E� of aciJlt rats 1n var1rus 
L� stucJ1eo. 

Rat. gr01.4> Testirular we1g,t Ep1d1dy,rel weight 
(grarrs) (grains) 

I 
(aint.ro I) 1.  t .t. 0.03 0.32 + 0.01 

II 

( 10lg/kg; 7 days) 1.0 ±. 0.02 0.40 + 0.01 

ITT 

( IOng/kg; 14 d.'lYR) 1 . 1+0.02 0.34 + 0.005 -

IV 

l&nQ/kg; 7 ooya) I. 1 .t. 0.02 0.35 + 0.005 

V 

Climil/kg; 14 cfl.lyR) 1.0 .t O 02 0.3 2 + 0.006 

:t.Vr 

l 1°'1g/llg; 14 rhys)
'tV l I 

t.Of.0.01 0.33 t 0.001 

cr,mg/kg; Iii cbys) 1.1.±001 0.37 + 0.003 

* "lrTaor fX>r group - 10; others = 0. 

"'R1ghL g IVM 8R �,n ±. At..8fld!lrd f'rror- of rrF.1811.

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY



• 

3 . I. 2 Pre--pt.bert:B 1 rats 

119 

The body weig,t.s of the pre;:u:,erta 1 rats as we 11 

as their testirular and epididyn'S 1 we1g,ts were l°"'8r 

than the sciJlt values. � body weig,ts of the pr� 

P\Alertal rat group is as show, a, table 3.3. The rman 

CXlntrol graup weight was 118 ±. 2.6g; thA grOJP II rats 

(that is; 10ngbaAe/kg l:Mt/7 days) had a lOWE!I" n-ean body 

wa19ht. of 111 ± 1.6g; a value lawer than tJie group Ill 

( l()ngbose/\(g !:Mt/ 14 days) rats. Q-Ol.4")5 IV and V rats 

"'1 ich rf'CA 1vod ltMll" doses of the drug ( 5 mg/kg bwt./7 

daya ond 5mg/kg bwt./14 !'AYR rfl!-4)8Ctivi.1y) h.'.!d h1gher-

11Yl'.ln body wa1ght vnlU0R or 126 ± 2.Gg ond 128.7 .1 2.3g 

r�f)Aetivoly. TI'\8 dlffert'nCO In tJvt moans or l))6 body 

�1ght.s i,,es llOWflvpr not. Rt.nt1st.1m11y signifiamt. 

Tht\ t.est iculor ond � 1didyrro 1 weig,t.a of t.ho pro

Pl-t>erll!J rot. gr� oro nn erown a, tnblo 3.4. The 

rm.irt l:A>qtic:ulnr i.t1ight.a of gr� r to v oro: 0.8 .t 

o.o:io: o.o J. o 009: o.o i. o.o:ia; 0.1 ;1..0.ooa
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TABLE 3.3 

InltiaJ Md final body weig,ts of the Pfe--pubErt.al rat 
�OUps Stuo 1eC1.

Rat QrOIJp Initial weight Final weight 

(gr811'6) (grMS) 

(control) 10? t. 1.8 118 ;l ?.6

JI 

( 10rg/kg; 7 <*lye) 10?.6 + 3. I 
-

115 :t. 1.6 

Ill 

( IOng/kg; 14 myR) 103. 7 .±.. 1 .3 123 ;t. 1.3

IV 

l!img/kg; 7 mys) 105. I + I .3 
-

126 .t. 2.0 

lr111g/kg; 14 d!lya) 10 I -t 2.4 
-

126. 7 -t
-

2.3 

� per group : B

Wfl fght.11 givm t1t1 im.111 .!. &Lc1nd,rd orror of n"A1n.
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TABt,s 3.� 

lest 1cu1ar and ep1d1dyrm 1 we1!tlts of pre--pwerta 1 rat gra.ps 
!!tuelled, 

Rat groups Testicular we11tit 

(grams) 

T 
(control) 

11 
(!Ong/kg; 7 dayR) 

111 

0.6 ;t0.03 

0.6 + 0.03
-

(10ng/kg; 14 days) o.o J:. 0.03 

IV 

(&ng/l<g; 7 days) 0 7 -t 0.03 
-

(&ng/kg; 14 ooye) 
-------

0.0 j. 0.0.1

t-urbc,- per grevp :: O 

Ep1d1d}'lffll weight

(grams) 

0.09 .± 0.001 

0.08 + 0.002 -

0.07 ±. 0.001 

0.10 ±. 0.001 

0.07 .± 0.003 

WOight.a g IVM R'I IIY)(lf'I :!:. Rt.oncbrd Pl'J or of mean.
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!Ind 0.6 j:.0.03g respectively. The rat Qr'Q.4) IV; wi1ch 

rP.<P1vF!d !mg/kg t:J,it,/7 dftys hRd the hi�t testirular 

I.Ind epid1dyrrel weights. The rrean weight of the oontrol 

gro..p was not s1gn1t1cantly different fran the nean 

weight.a of the other grQ.4)5. 

3 ? 91Mda I _fpJd� l Spe, 111:::0..nt 

The 11'8t.hod mployed 1n the sperm ccu,t \onS 

d!>scr1bed 1n sect,m ? .5 of t.he thesis. O'lly arult 

fl!l:8 werA involved In the study. The mean ep1C11dylml 

8PP.rm cou,t ot the cn,trol gr� (gra.p I) was 30.8 ±.

6.6 x 1oe fll')0rmS/ml (Table 3.5); the lowesL cou,t or

22 .b .!. l .11 x 10° 6fl8nl8/m1 wna ob6e,-v8d in gra.p V rots 

l<A11ch roce1ved 1()-ng/kg bwt/14 mys. Groupe VJ nnd VII 

rota 1nvo lvl'!d ,n U'IQ r i>rt, 1 111.y 11t.ucl iM hnd OOl6't.R of 

26 ± 2.3 x 10• !11)1'.nro/ml ond 26.6.i 0.9 x 1oe llf.)OnM/ml

rpqnnot. 1voly. Although there 1oes no a tgnif taint 

dtrrArMco be� tho rreon volue of the control group 

0nu lhnt. of t.ho otner grOUl)S, the difference be�

gr� Ill ond IV w11ch roce1vod e1,t1·r.rcnt. O\lor�lr'8 

�IJM lt.hnt 1e 10ng/kg rind &119/kg roopoct.1voly) for 
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TABLE 3.5. 

� !;:SUdaJ epid1eyne1 sperm aiuit 1n aclJlt rats. 

Ral graup 

( cor,tro 1 ) 

II 

( 10ng/kg; 7 Clays)

III 
( 10ng/kg; 14 df.lyR)

TV 

(6mg/ky; 7 dayA) 

(limg/kg; 14 dayn)

•vt

( 10ng/l<g j 14 dtlyA)

"'VII 
16rng/kg; Ill days) 

Mean epid i cfyn-e 1 6f)EII rn cxiu,t 
(x 101 cells/ml).

30.8 ±. 5.6 

31.6 .i. 3.4 

33.6 :t. 4.G 

30.6 ;1. a.o

22.6,±.?.8 

26.0 .:t 2.3 

25 0,±.0.9 

4' �llroc,- J)Or grOUf) :: 10; 01:hPt-R :: 6. 
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• 

t.he &YIP <irat1ein ( 14 days) was s1g,1f1cant (P < 0.05).

3.3 Chla-og,.dne effects en fertilitx

The rat gr0l4>5 VI, VII and VIII were involved in

t.his study. The drug a, lorOQJine 1"hen edninistered had

ro 1tttP.Ct on Libido as all male rats att.erpted nnting

a.q aoan as fam les WPre introdi IC8d to then. They also

ITAted as liOOn a� they ware BCCPpted by the farele rots.

Table 3.6 shows the average litter ,;1ze 6\red by

ferele rnte 1113tod with rmles t.o lootlich Oilcr� .. dne WllS

Bdnin1At.Pred as wol l as acntrola. Fmnle rots rmted

w I t.h l:ho contro 1 groun ( gr0l4'1 VI l r ) md a rman l i tter
' a110 or 6 • .i i 0.2 lootlile lJ'l0l'l4! rmtfld with group VII;

..tiich roce1vl!d timg/l(g/7 daye hod ,.a ± 0.2 J)l.f)!I.. The
fem le rota nnted wiU1 Ul8 group vr rats; lootllch
roeeivnd the hlghflst Chlor-<X1Jfno dof;e of ICmJ/kg/14
cbya hnd lJ'l8 117">'Q8t. liLtor nize of 3.4 :t 0.2.
Roaornt.ton n1t:oo 1n the three groups Wllf"A; O.:>A .±
0.001; 0.29 .± 0.001 and 0.30 ..t. 0.002 I.Mt ia, grOl.f)fl
V111, Vt l ond V! rMpi>cL lve1y. M-1 I IA I.he d I ffnrAnCo In

� IIYYln r090rptfon sites or gr� VJ end vr1 M'lR not
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TABLE 3.6 

Average I 1t.ter s1ze or uv-ee fEJT0 le rats neted with 

a control or O,lorog.line actninistered nale rat. 

Rat groups Jlurber of Litter P value Resorptia, 

rro le per size sites 

group 

VTII 10 5.4 i 0.2 0.28 + 0.001 

(contra I) 

*VII

(fir,g/kg; 
14 dayi::) 10 4.8 :t 0.2 0.05+ 

.VI 

(l()ng/kg; 
14 daysJ 10 3.4 + 0.2 

-
0.005+ 

L 1 tter size and resorpt. ltt1 aites g lven as 
mean.±. at.anchrd orror of rroan. 

0.29 .:t. 0.001 

0.30 + 0.002 
-

significantly different fran µintrol. 
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atwi1f1cnnt ""81'1 co1Pored to that of the control 9f"Ol4>, 

their l1t.tff' R11es were sign1f1cantly lower than the 

oontrol l1ttar a1ze (P < 0.05; P < 0.005 reepectively) 

aee table 3.6. 

3.4 His to l.9.9.!gi L§.tugj_es 

3.4.1 Arult Rats 

la) Oval 11perrratid cn.nt 

The Rfffl1n1feroug tubules in the 0068 

Geet Ion." or the testos of a 11 gr� of rats were

nor110 I. Olla I Rflf'Nl'Bt ids in cr08S sect ions of ten

sM1ln1rerous t.ubules or Mch testia of rat gr� 

t lo V WflrA <XJUntod ond lJ1ft ""'811 oval i;ponrotid 

CXU1t is aho,,.n on IJlble 3.  7. The control group 

IMDn �penmttfl OOU'lt 1,0'I 120.4 ,±. 2,6 "-+'lllA groupR 

11, 111 and v hnd a1901r1canr.1y h1�r oou,te (P <

0.01i) ot 147 6 ±. 2.3; 1116,9 ± 3.0 ond 12B.8 J. 1.? 

Th6 group 1v rota however llafl n 

rmnn OOU111. ot 1111. q 1 ? • G; o vn lue lOWfll" u-w, u...,.

CXlntrol CXU1L. 
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TABLE 3.7 

Mean oval Sr>enmtid count in ten seniniferous tubules per

cross sP-Ct 1on ot test 1s.

Rat grouns 

(control) 

ll 
( 10ng/kg;7 days) 

111 
( 1011Q11<9; 14 days)

IV 

!�/kg; 7 ctiys)

V 

(�/kg; 14 days)
-

Mean oval sperrnat id P value
count/cross section

of tesLis 

120.4 + 2.6 
-

147.6 .± ?.3 o.oos+

165. 9 .!:. 3.0 0.005+ 

118.9 .±. ?.6 0.20 

128.6 .±. 1.2 0.026+ 

+ :: Sigrilrfcant.ly djfforant fr011 control.

-
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(b) St.age VII spemetid CXU'lt

St.age VII sperrretids were COUlted and t.he result

sho,.,n on table 3.8. Just as is the case with the oval

SJ)errrat.ids, the group III rats had the highest oount of
189 ±. 0.8; e count significantly higher than the

oontro 1 groop (P < o. 005) count. of 140 ±. 2. 4. The

stage VII SPl!nmtid counts were significantly higher
(P < 0.05) than the oval sperrretid count.

3.4.2 Class1ficat1on of Phases of §perrretogenes;Q.
(a) �lts RllJ,s

"8 doscribed earlier on in Section 2.6.3 or the
thesis, on eight-l)hasa closstficat.ion of the 
�togenic f1P11.holiun ndoptoo nrt:er Rooeon-Runge Md
Geisel (1950) was used. The eight phases soon ond
cla."�ifiod ore es shown in plotee 1 to 8.

In grOl.fl I t.hich servA(I 11q the control gr-01.p,
·�inife,-OU!I t.ubulfla In 1111 t.ho oight. !)heap,; of 
f;perrra�oai11 Wllre ldenLlfif>d fn tJlO toet.icular crOAA
AO!Ct 10n9 I Tllb In 3. 9) •
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TABLE 3.8 

1-'ean ova 1 sr>enrat id c:oont 1n Len senini ferous tubules in BUige VII of si>enratogenes is.

Rat. groups 

(eontrol) 

II 
(10ng/kg,7 days) 

Ill 
l 1()ng/kg; 14 days)

lV 

l�/kg; 7 days)

V 

l�/kg; II\ day'\)-

MMn oval spernotid P value
COU1t/cross sect ion

of testis 

140 + 2.11
-... 

168 6 .t 3. :> 0.0051 

189 :.t :> .8 0.0054 

160.4 + 3.8 
- 0.01 

140.7f.2.7 0.110 

t� per group = o

V11 luoa ore g lve,i /l'I rooon i. At./:lnclard orror of rrtv.1n.

!'l1gn1r10111t.ly rt1ffnront. fra,i cont.rol.
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Pla� 1. Cross mictfon througt, 1..estis of eclult rotshowing 11milnifC'l"ou.tt tubule in Phase I ofllfll>rlrot.0gmoa is. 

A - Pr9-'IJ)errretocyt�B - L11rgA pr lrrnry 8Pf>nmtocyl;e.c\C - E I ongo t. 1 ng RJ>Prlm t i cJst-tigr,fficaticn >< 400.
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Pla� :!. Cr01,..q soct.lor, th!"O.Jgt, b!Rt1a or ad.lit rot.
ahowtng 1:011infreroua lobule in fJhnee 2 or
6P8r'!l8� is.

A - Pre-RJ'>errm l:.ocyte:3 ff - I nrgo pr lrmry llporiroux:yu,,,:llb) .,.,b1 llt.y
C - E 1 onga t I "9 6Pf!r'nn t 1 da ahow 1"9 1 ncreol'\8

"'1y,1 It ll':1\t lor, K 400

.. 
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• • 

• 

Pl,ta , 0-.,.,. _,"" """"" ""''" or "<Mt ••t 

llhowing 6':fnlniforoua �lf! in Jltnao J of
8Pernn�i8818. 

A 
lorg,,,, nr,ll'llry Alll>rrrot.ocyt.MArro.i flllCJwR flltngotlng A()(Jf-r1r1t.1(tl

'°""'ng �1� 1-\1� If 1c:nt. lori >c 400.
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P1'1te 4. 0-M.R soctlm through tosLiR of awtt rat 

MOWing 88'11fn1forou.c. IJJbulo 1n phnoo 4 of 

or,erm11.ogtroeA IA. Arro,,a ahow pr irrory 

,;r,ormtocyt.os 1n group:1 unrltv-going rmt.uroL ion 
dlv1A1on. 

1-tignfr tmt1on x :l?O. 
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PlBtP 6. cross F-ACt1on u,rough test.is of oclilt rat 
,mowfng nanfn t fffl"ous tut,u IA in r,lvlSA 6 or 

tif)erllA l..ogff10918. 

A - Sm 11 cbrk pi l't-flf)f'f"ll'OloCYt.611

Arro,1 f;l,owq &pPrrmt 1d bundleR fcu,d c108A lJ>

srw,, rrnt.ogo,, fn. 
1-1'.J gn 11 u:n t , on x 400 . 

\ 
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Pl11LP 6. Oos.q ,;i>ct.1on through testis of odult rat 

6howing 89Tllniferc-...i.q tJlbulfl in phase 6 of 

!';PfV"TIO � ie. 

ArrrM ,;l,owq &pArrrotozoo ITOVing fran I.he 

r,er ipl�·y t<Mard.c, I.he IUl"'I.

i,ug,ificnt.ion x 400. 

•
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Plnt.e 7. 0-os.q Metion tJ,rough t.Mt.le of ad.Jlt rot 
8howing flffllinlfKouq tubula in f)hasA 7 or 
(i>fW IIQ�IM1R. 

Ar ra,,,g fltn.1 &por 110 t.o1on •,,h 1 eh havn 1 oft Uie 
peri,.tw-y nnd Rre fo..nd clo,� to IJ'lEl 11.r!'f'ln. 
H11711ffaitlon x 400. 
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,. 

PlntP. 8. O-OSS f;l>Ct ion tJv"oJ9h t.AStie of 11clJlt. rnt 

sl'O"in!I �inifero.J!I tut:Julo 1n phll..'18 a or

FflP"'"� 111. 

J.rrO# 
,;I� r.pornnt.t>tOlt I ,otng t),o hJTYlO;

wl l:J'I u, 1111 rormt09 " cn:1rnct.1Y let 10 YOr"tAX· 

t,\1gn, f tent ton ,c ,oo. 
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TABLE 3.9. 

Relative frequencies of tJ,e seninlferous epithelial phases 
in tJ,e adu l_t. ro.t...gr.::.._oups. 

: Phase of saniniferoos epit.h81iol cycle

: (RAlnt.ivA fr�Y or Phose of cycle)

' 

--

1 
lOiotrol J 

11 

( 1()rg/l(g; 7days)

lt T 
( 1()19Jkg; 14 CbyA)

TV 

(�/kg; 7chya)

V 

(Eti-gJkg; 
-

l-4myo) 

• 

• 

' 

' 

' 

' 

' 

' 

' 

I 

I 

I 

I 
I 

' 
I 

I 

' 
I 

I 

I 

6.6 

2 

?.7 

2.2 

6.9 

7.7 

2.8 

9. 1

4 4 

10.8 

tl.ntwv p,w- group = O 

3 4 6 0 7 8 

13.0 6.7 10.2 35 9.2 10.9 

10 16.0 10.0 17 .4 ?0.3 20.1 

10.120.6 ?.5 ?. • 5 38. I A."' 

16.3 10.6 ?.1.6 
a.3 13.6 18,0

16,? 16.-4 
12.• 36. 7 ?.6 2 

-
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In grc:M,1p II, phase 7 of spenrat:Dgenes1s accounted tor 

20 3X· 
· 'f · , sen1111 erou.q tubules in phases 1 and 2 aCCOlllt.ed 

for 4.8%. In group III rats, saniniferous t.ubulRS in 

phai:;e ? t.o a Wf>/"9 ,dent. i fioct with 38. 1" of the 

SErnfnfferou.<1 b.JbUlPR In flh')'le 7; "'11ch wos the rroat

el:il.r,d;,nt.. In � group 1v ral.A, santn ,rerous LUbulas in

all I.ho eight phases wPrA ident.ifiod in the crM'I

Sf!Ct.100 ot thfl UllltM and 21.6% or thA soninlfer<JU9 

rat IA'11- had al 1 8 phasOA of sperrmtoga,8818 

represent.Pd 35. 7,t. of "'11ch were in phrui8 • or

�t.ogMf!61S. 

(b) �to_J RD.2!

) f t.hA 50TI in l f orOUA

Th frt.y percont.agQ (3� o 

f • .__ tes t.e5 of ret.a In 

tiwlM In t)W' croaa AACt.ton o "'"" 

Jnt...-:> 

era.,, , l«lf"fl 1 n pt-nAe I or opfYll'01.ogMIIS iii.

n Ion!>" I.Ad flP8I"""' t 1 d.'I Wl)l"tt 

the gt"� ·�-- '
uw, ll'O"t 

11 11 lll'f1'I in i f « WII t:J.bu 1 "-"' i,t, i 1 n
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and the rrost advanced pha se of clevelopn'8nt observed W'.18 

phai:;A 3 l l.Ab le 3. 10). 

"° were pr8681t Serniniferrus tubules in s�Age 1 to 8 

in the cross section of tJ1e group JT rat testes,

however, 4<N ware 111 stngn 1 of Spernnt.ogenes Is. 

ln t.he group rr1 rot..q lU-.at 111; 10rg/kg 14dllya)

nono of the s9111n1fprous tubules hnc! d<tvelopfld beyond

stage 1 of spenrotogMOS1s; 1-thl la sperm'.lt1ds were

l:im11n1fP.!"OUS tubU las in o 11 11ight atogeR or

spernn�1s were 1dont 11 1PCI 111 tJ'le group 1\1 rat.a

""1Ch rece1veo bf19/Kg t,wt./7 d!lYR of Ulf! drug. Jn tno

9r'QAl I/ p,-e-1)1,bertal rAt 1.est.ee cr06A sect.Iona,

61'Jrnn1twcus Ub,lles in stogf! 8 wore ldMLified;

[UQQd , OOSJi 1 QJ I nr

i:;o.'ltA'lti:_nt 1q:!!-

a.5. 1 td-1 JI. rat.it 

l11) 81cm V,-1� u10

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY



141 

TABLE 3. 10. 

!!elat1ve trequenc,es 01 Lhe sennniferous epill)el lal phases 
ln U,e pre-pubert:al rat groups. 

Rat groups Phase of seniniferous epit.heliol cycle 

(RAlal.lve rreciuency of Phase or cycle) 

. I 3 4 6 6 7 8 

. 

-

I 

'(Q:iitro l) 30 23 20 fj I 1 I 9 

11 

l 1()19/kg; 7mya) I 
40 ?fi 16 6 3 1 6 6 

• 

I 

I 

111 I 

(l�/kg;
I 

0 0 
14 dllye) 100 0 0 0 0 0 

IV 
l&:-v/kg; 71111yRJ GO 30 6 0 I 1 1 

V 

!Erg/kg; l4QlyaJ 70 16 ? 10 0 0 0 3 

IUThe,- per group : 6 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY



• 

142 

Pbtn 9. 0-or..<1 &ic.t.1cn tJr0Ulfl t.MLfs of aA1trol
frtt-rdxirLn 1 rnt t.Mt ta. 
Arrow Gt� F:lfffllnlfN"C,IJII UiJUIA In rjVlM 3 of 
CilG-en tog, 't'1l!!9 I a 

71if lent 1cn ,. ,o 
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TAALE 3. 11 ---- - - ·  -

�"1'1 bJ_ood 01loc!XPJi11fl concnntrnt.ton.'l .!t1 ndJJt rn\JI. 

Rn t; grOUl)A Blood 

Ch lorocµ Inn 001lC<111l.rnt lr-1 
( ,c 10 1 M) 

I 
(tm1ro I J -

t I 

( IOf\1/kg; 7 ct,yn) l',:l J. O.? 

Ill 

t l{)rq/kg; 1•my�J ,., J; o., 

IV 

(E1T9/kg; 7 cbyA) 1.0 J:. 0.4

V 

(ffr�/kg; 14myft) 
l.2j.0,.3

•VI

( IO'rg/kg; ,. a,yo)

•Vl l

(Cn,g/kg; ,. <byo)
-

Va ''""""'
nrd rrror of ... ,.n.

91 llff1 l\.'1 ff-rY1l1 .i fltNY 

• - 10' oth"'11 • II
tu:t" P'Y' gro.C'I -

-
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b 100d at group 1 rats. S1m1 larly, groups VI and VII

rat�c; ( thaL is rats 1-<hich rece iveo !lmQ/1<9 owt. and 

lOng/kg bwt of Oilor(XJUine base daily; and sacrificed 

on the eighU, day of the last dose) had undetectob lo 

blood ChlorOQJine levels. 

The highest blood ChlorocJ.nne level "'1!I observed 

in th<i group II rots; the moon va lllfl being ? .3 .:t. O.? x 

10- 8M. This val!Jfl W3l'I higher U'llln levels in oll t.he

Other gra.,)S. Group III rats; which received tJ,e SMA 

d:>Re but. for tl<C weeks had a rrA11n ve Jue or 1.2 ± 0.2 ,c

10-•M �i le groups III and IV rots which rAC&ived lowar 

cbs� har:I mmn valu0.<; of 1.0 ,t0.4 x 10-•Mond 1.2,±. 

O.J x 10 •M respectively. 

(b) Te,q�. fc:ular a, JorOQJ In@

Ol lorQCJJ1M \o08 (X71C)Pl'1traLecl in the �t.e.'I or o 11

r11LJ; fn gr� rr t.o VlJ; U'l8 crug oould t�ver not tlll

drit�t.1-d ,n um tnnt:AA af grour, r rntA: wt,lch ICU! tro

(i)• r,fgurn 3, I),
C0'1tro t group (IIP.fl tnh lo 3. 12 , 

�,, tMt.10J tnr 

1M/g In gr°"' I l 

:1 10· 
1-nl ""'q 61,0 J.; 2 •• !I 

Ch lo,"()(111 lne u• 

I /I t1fnniff(11t1tl)' hi�
rntn ,,,,.. .. · 
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KEY 
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• • • • • • 
• • 

.. ' . . . . 
. . . . ' . 

• • • 

. . 
• 

• 
• • 

• 

• 
• • • • 

• •

• • 
.. . . . 

• • • •
• • •

• • 
• • 

• • • 

• 
• 

II 

-µ.u..1.1J
10�,7d::lys;

0 0 Ill 

�·:..r�/ kgl4days
IV 

µ,J.J.JW'
5� k9) 7days 

--

- V 

:-: rT9/ k91l4days

''· :; VI 

· '. ·. ·. 'Orrq/ k91 t4daye
y V VII 

v v �/ l<g It.day!
i. Sacrificed on 8th

00/ of lost dose 

• •• • • 
• • • 

1--J-.... *
V V V V 

-- - -
- -

- - -
- - -

- - -
- --

-- -
-- -

-- --

- - -

• 

• 
•

•• •

• • • 
- - -- . • • •
- -- • •

--- • • 

LnTTTITT'l,.....l - - - •
• • 

r 111,uJI 
- - - - •
- -

-
--- - . .• 
--- · 

-- --
---

IV V 

V V 

V V V V 

V 

V V V V

V V V 

V V V V

V \' V

V V V V

V V V 

V V V V

VII 

II 111 
RAT GROUPS

It SI lcuror Chloroqulnt c.onc«n1ratlons 1n rots ( M«on !. SEM)
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RAT GROUPS

VI 

II 

�
· 0�; 7ci:lys)

Ill 
� l(mg/ l<J;) 14days)

IV 

IULW 5msf kg1 ?cloys)
- V

- -

: _ rTl:l/ k9,14doys) 
· • VI 

.. · 'Orrg/ kg114doys) 
V V 

V VII 

V V 5<rg/ 1<9 14days)
11 Socriliced on 6th 

00/ ot losl dose 

1--�--"
V V V 11 

V V 

II V II V 

V V 

II V V V

V V V

II V V V

V " V

V V V V

V V V

V V V II

VII 

te�tlcutor Chloroquin« concenirotlon& in rots ( Mton!.SEM) 
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(P < 0.005) level of 87.3 _+ 4.3 x 10-9M/g was found in

group III; i.nich received 1�/l<g bwt Chloroq.Jine base 

for 14 days. 

01 lorOQUine concentration in the testis of grc,..ps 

IV and V rats were 8.2 i. 1.4 x to·•M/g and 27.8 .t.6.6 x 

IO·•M/g respect1ve ty; t.llfl c1ifference beu,g signific:ont 

(P < 0.005).

Tilfl mean tAs L 1cu 1 a r 01 lorcq., i ne cmcon trot ion 1n 

groups VI; (76.5 .t 10. 1 x 10·8M/9) end !IT (87 .l ±. 4.3

X IO·•M/g) raLs were rot significantly different (Tobie 

3. 12 (Ii)). Those ti,o groups of rat.s received the �

Ol loroqu1na oosage out grouP VI rots -.ere sacrificed on 

the o1ghth cby of the 1a11t. clOsA. 

(c) �Pididj'.!11!11 � lor�irie

fp1d1dyrm I o, 1orcxvlne (XY1Ce111"8t.iono in the 

various rat groops 11t.udlACI le shown on tJlbl9 3· 131 i); 

f:l�ro 3.?. ()-� I rntJ; IV:ld ir,det.octnblff levels af

Ollor<XJJlt10 in ln"ir f!Pldidyml!-1. 0-� TT and !ff
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TABLE 3. 12l ii) 

Table of contrast of t.est,culer Chlorcq.Jioe 
concentret ions in eci.Jl t rats. 

Rat 9rot.p9 being P value 

COlltrast.ed 

II versu.CJ III 0.006' 

IV versus v 0.026• 

III Ver"AUR VI 0.25 

V versus VII 0.40 

LRve I of signiflcanc:A: P < 0.05 

+ significantly differe11t. values,
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TABIJ: 3. IJ(il

Epid1d)'TIB I O'l lor-CXJJine conce,tratioo in adult rats. 

Rat. group.,; Epididyn-a 1 01 lorOQJine 
Caicentrat.1on (x 10-e�l/g) 

(control) 

II 

l 10ng/kg; 7 days) 87.7 ± 9.6 

III 

(1�/kg; 14 days) 67 .5 .:t. 15.3 

IV 

(!",mg/kg; 7 days) ::>4.Aj;4.I 

V 

(&ng/kg; 14 days) 21.6 .t. 3. 1 

*VJ 

( 1�/kg; 14 days) 63.JJ;.4.6

*VTT
17.6J;?.0 

l6mg/kg; 14 CAYA) 

nm rt r,rrcr of tmAn.
Vo luee given os rroon ±-stn r 

t r1Ult>er per gr� : 10; ol.hP1"8 = 8

-

-
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• 
. -

I 

1-r,,...,...l
c lrol 

I I 
"'9/'t«J I 7cbysJ

0 0 llf 
0 

0 0 (10mg/kg; 14doys) 
IV 

---
(Smg/kg' 7doysJ 

-- V 

:-: (Smg/kg 1 14cloys) 
. .  

• : • VI 

1--"".;..i
(lOrrg/kg , 1 t. days}

V V VII 
v v g/kg l4doys) 

� Sacrificed on 8th day 
of lost dose 

r--l----. II 

' . 

• • •
. . ' . • • •
• • • •
• • 

. • 
• • 

• 

• • •
• • 

• • • 
• • •
•• .

• • 
•

• • • 
• • • • 

0 O O O ...,.,.....1-,,-, ...... 
• • 

• 

0 0 0 

0 0 0 

0 0 0 

-- --

- -

• 
• • I • 

__ __ .. . • • 
- - -

--- -
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-- - -

-- -

- - -.

•• •
• 

• 
• 
• 

-- - . .  

-- - -

- - -

---
-

• • •• • 

0 0 0 , 

0 0 0 

0 0 0 0 

0 0 0 

IV 

RAT 

.,, ____ ..Jl.LIJ .,1.J..J..l...l-_____ _.. ___
V 

GROUPS 

VI 

Ill 

•

1,---1---•

V V V V

V V V 

V V V V 

V V V

V V V

V V V

V V V V

VII 

t-4eon cpldfdymol Chloroqulnc conc,ntrotions in cxhJII rats

( �,4eon t S[M) 
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different crug levels of 87. 7 ;!:. 9.6 x 10· IM/g and 

67 · 5 .±. 15. 3 x 10· •M/9 respect. ive ly. GrOI.P IV rat.A had

a mean epididymal Chloroquine roncentration of 24.8 ±.

4 · 1 x I0· 8M/g wtli le group V rats 1-,hicli rece1ved the

same dosage as group IV but for a longer dJrat ion had

an insignificantly 1� value of 21.6 ±. 3.1 >< 10·8M/g

of the drug (Table 3.13(ii)). By t:Jio eighUl day after

the laAt dose, the epididynol Chloroquine ocncentral,ion

had fallen fran tha grCM> III value of 67.6 ± 16.3 x

10 8M/g to group VI vall.lA of 63.3 .:f:. 4.5 x 10·9Mfg;

on insignific:ont. reduction. Also, the gr0l4> v V1Jlue or

21.8 :i;..3.1 )( 10 OM/g hod fnllf.'f'I l:D 17,0 j;.2.0 ><

IO·•M/g; tne dtffprence Is t,owAver ir,signlficnnt.

3.5.2 

Chlorocp.,1M �s undfltJ'Ct.obln in u,e blood of

group T rat.A �1id1 "'89 ln'l c;o,t.rol grouP (Table 3. 14)

GrOUJ\'I J J nnd r r r rota � tel1 rncnlVt'd v-,o f;l'lf('o dol'"ll'l 

r difffll"erat. ruratf� (7

< 10 119/l<g bWt of n,-..'18) t,ut. or

...... 
.. 1.......-J Ch 1nrcxJJ Inn

•••yn; 1'1 o,yn r,A�t. lvn ly) 11'1" h ,,.� 

•
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TABLE 3.13 l 111 

Table of contrast of epid1cfyll81 01 lorQ4J1ne 

ooncent.ration in iiclJlt rats. 

Rat groups being P value 

contrasted 

JI versus III 0.20 

IV versus v 0.30 

III versus V 0.20 

V versus VII 0.20 

IAvAl of slgnificnnceP < 0.05 
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levels of 1.8 .±. 0.5 x 10-eM and 1.4 ..:t. 0.4 x 10-•M. The 

other t� groups; IV and V wiic-.h received 5trg/kg bwt 

Chloroquine bese for 7 days ond 14 days respectively 

had rrean 01 loroqu1ne I eve Is ot 1 . 2 ±. u. 2 x 10-•M and 

1.9 ± U,9 x 10-eM· the differences tn IT'Alln blood 
t 

Chloroq .. nne levers were not s1gn1t1c:ant. 

Significant.ly higher a,1orocp..1ine levels we,-e 

s1.orl'd 1n I.he pre-plberta 1 test.es M'lE!n co,pored to the

ad.JJt testes (P = 0.01 J. A 1!8311 01 lorOCJJ ine teve I

01 103.l! ,t. 6.8 x 1o-•M/g was rireswit in thA grcq> II

r L F 3 3, · ... 1 le o
o testes \ rob le 3. 16( t); 19 · "'' 

1119'11t1cant.ly higher lovol (P < 0.05) of l?6.4 j;.G.? x

10· •M/g was detecb>d 1n gr� r 11 rots· lheSB on1rm 111

rrce,v"(l m I ly doAOlil of t()ng/1<9 bwt o,loroq.1ioo bnM

1 
n,AOl:),er boO

for 7 mys nnd ,, cbyA r""'pl'Ct iVfll Y •

9"'oupq; rv nnd v ..tiich rf'IC� tvnd 6m9/k9 i,wt. Ch JoroqJ lriP

,o
·

lle!.q for A Im I lar (t.R"Ot. iOM t,od VD IU8fl of 84 t. 7' I x

'M/g nnit qo. 9 J_ 9. 6 11 10 •M/g of Ch lor�iiM
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TABLE 3. 14 

81DCX! Ch loroguine conc:a,tral. ion in_P.!:e-(llbe,:ta I rats. 

Rat greups 

l 

lcontro1, 

II 

( IU'ng/kg; 7 days) 

III 

( IOng/kg; 14 myA) 

IV 

l&ng/kg; 7 dllys) 

l!img/kg; 14 cloys) 

B 1 cod Ch lorocv 1 ne 
eoncentrat ion (x 10-•�tJ 

-

1.8 .:i:. 0.5 

1.4 ;l 0.4 

1.2 ;l 0.2 

1.9 .±. 0.9 

V11 d ror o< IMII" •
luee ore g1ven os rroon ± swnmr er 

� per grovr, :: 6 

-
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T�LE 3. 15111 

Iesticular Chloroq,.line (X)f1Centrat1on 1n pre-put>erlll!

rats. -

Rat gra.ip 

lCO'ltro 1) 

II 

(1()ng/kg;

ITt 

( 1()ng/kg'

IV 

7 dllys) 

14 ooys)

( &rtl/kg i 7 doya) 

l&ng/kg, 1i1 ooya) 

rest1cu lor o, toroc,.Jine

enicentration (x 10-•M/9)

-

103.?i.6.8 I

1?fi.4 .!. 6.2

84.0 j;. 7 1

96.!I i 9.6 
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0 0 0 0 
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0 0 0 

0 0 0 0 

0 0 0 

0 O O 0 

0 0 0 

0 0 0 

0 0 0 

0 O O 0 

0 0 0 

0 0 0 

0 0 0 0 
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GROUPS 
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IV 

-- - -

- -

---

-- --

- - -

- - --

---

---

- --

-- --

- --

-- --

---

--- -

---

--- -

----

-- - -

-- -

-- -

---

---

- --

----

---

----

- --

- -
-

--- --

---

V 

KEY 

Control 
l'T'.,,rrm II

,-w.,�(IOmg/kg 1 7days)
0 0 Ill 

0 o o {1Qmg/ kg 1 11. days
IV 

(5mg/kg 1 7days) 
1-_u_ ... _4 

V--

= :-: (Smg/kg; 14 doys) 

' 

Fig lJ Mean testicular Chlort:QJIM O)OCentro\lon In

pre -puberto I rots ( Mean + SEM) • 

• 
•
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IAldLI; 3.16( 11} 

Tabie of oontrast of �t 10.1 Jar cn rorOCJJ1ne

concentration 10 pre:puQ!!C..tal.!�-

Rat groups being 

oontrasted 

II versus III 

IV versus v

P value 

o.os 

0.01 

Level of significance; P < o.os.
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r9Spec:t ive ly; the difference being insignificant (see tab le 

3.15( ii)).

(cJ ;pla\<JyTra I o, lorog,,,ne Concentrations.

Ep1didyrra 1 a, lorOQ.J1ne concentrations were loo,,,w uian 

t.hq test.1culor O,loroquine ooncent:rRtton; the 6Bll'O tre,v:1 ai. 

111 tile OClJ It rot, groups.

ltia drug a:iu ld not. be det.eob'CI in t.he oontro l rat. 

flPldtdYm1s (Tabla 3. IG(i); Fig. 3.4). A rrean value of 

45.:t .t 7.1 )( 10-•M/g, .,..s r,resent in grouP Ilond n 

eii,,tficonLly highef" (P < 0.025) O,lorOQ..ltne ooncent.ratiai

ot 87 .4 .t 7.0 x 10 'M/g In group JTI rots. GrouPS IV ond V

3 ,e,,

rots had 111gn1 f ,cant ly lower 

I.J lC IO-•M/g nnd 28.4 .!: 7.3 x 

3·111l11J). 

�l.t...raJ.11! 

lP < u.o5) vo1UBS of 12.9.:t

,o-GM/g rosPOCI:. ivi-ly ( Tnb le

C lrai lnt Ing tRStoet.nronR lAVB ln in ocult rnl.q 1" ghaW1

t'lr! •·•·1 111 1nvt1 I ot 
-.., & .1, 17. � noon cirr.ulnl.fng Ol"'II.O"Ulf"or 

rot.A 

I '•• I ·o /1, w,11n t.ho groi.(l 11 

(t)tnl. 111, group t) M\ll 7.6J. 

•
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TAl:!LE 3. 16{ 11 

sPidldynal Chlorpgu,ne concB1trpt1a, ,n pre-pubertal 
rats. 

Rat groun 

I 

(contro I J 

II 

( 10r,;J/kg; 7 days) 

III 

( lOng/1<g; Id days) 

IV 

(&i,g/kg; 7 ooys) 

(&ng/kg; 14 days) 

Epid1dyn01 o, loroq .. dne 

Concent.rnt ion (x 10-•H,lg) 

46.3 .t 2. 1 

07.4+7.0 
-

12. 9 ;!:. 1 .3

20.4 !;:. 2.3 

• 

Values give,, 05 IMfln .t. st:.ond1rd error of ,neon .

rurtJer PfJf" gra,fl = 0 

-
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0 0 0 
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RAT GROUPS 

• 

KEY 

I 

Control 
h-,-rl 

II 

1-LLLJ( IOmg/kg, 7 days) 
0 0 Ill 

o o (IOmg/k9114 days)
IV 

.,,.._,_1.1.1(Smg/kg; 7doys) 
;:-_-=. V 

==- CSmg/ kg I IL. doys) 

�ean epld1dymol Chloroquine conc�lrohon
'" Pre pubertal rots (Mean +SEM) 
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TABLE 3. 1G( 11 l 

lab le of contrast of ep ldidyna 1 O) lorOCJJ1ne ooncentrat im 10
Pre-{llJbe,--tA 1 ra t.s . 

Rat groups being P value 

constrasted 

11 versus III 0.025� 

IV verws v 0.005+ 

leve1 of s1gnif1cance; P < 0.05 

+ Significantly different values.
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TABLE 3.17 

Cjrculat,ng 1estosterone levels in adult rots. 

Rat groups Testosterone P value 
(mol/L) 

I 

IOcntrot J 7.6 ± 1.6 

II 

( 1()ng/l(g; 7 days) 4.3 .*- 1.0 0. 1

III 

( 1()ng/l(g; 14 days) 7.2 ;t 0.9 0.45 

TV 

l�/kg, 7 days) 4.9 .:L 0.8 0. I

V 

(Smg/kg; 14 days) 3.3.:L 1.2 (0.05+ 

Va luea given 06 rrean .t. stand!lrd error of meen

'lriti.- P@,- group = 6 

l!!'VQJ 0t R1Qr11f'iQll'IC8; P < 0.06 . 
•

81Qr'l1ficnntly ,� t,,an control.
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4·3 ;t. 1.0rrroJ/L was s1gnif1cantly lower (P < 0.05) than the 

OOntrol group, the group III value of 7.2 ± 0.9m-ol/l t.hou!ll

lawer, was not statistically signifiaint. Also, i.f1ile the 

level of 3.3 + 1.2nrol/l was 
-

signif1cantly lq..,P.r (P < o.05) t.han that of the control

9raup, the group IV value of 4.9 .:t. o.Srrrol/1 "'-IS rQt.

J.a.2
Ece:-nubert.a 1 rats 

Table 3.18 showR circulat,ng testooterone levels of the

ft� t ·-91"01JJ)A of pre-pubertal rats. 1h8 control group o ra ....

1-ed 8 l1'tl!ln c1rcu1ot1ng i.ootoswrone level of 7.1 ,t.3.Gmol/l

(range - 2.8 to t2rrrol/1). GroUPS rr end Ill rats 1o111ch 

rece,vaci 1Ung/kg bwt Chloroquino base for 7 (Jays 4nd 14 days

r
�1 vely had t.estost.erale revels of 3.2 f. o.erm,l/l

!r11nge O to 4.13mol/l) 11nd 0.9 ;t. O. t mol/l (rllll90 o to

I Olf'lll:>l/1)

l0we,-
b-cn 

reepectivnly. 

tno central 

11,e,sa vnlUOS oro 1!1Qrlif1Ctlllt1y

19\/els CP < 0-05>-
�vor, 

<h10r0CJ,J1,.,.. could noL be cJet.ACtod fn thO s«l.111 ot i;cml

.,.r.f>er-11 ot AOcl'1 of tho boO g-0...- ( f , P gr�

•
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TABLE 3. 18 

�irculating Testost;erone levels in pre--p..lber:�l ra� . 
• 

Rat gr0l4l& Nurber of nerbers Testosterone 
wiU, undetectable levels 
levels (mol/L)

(Co-1tro1) 0 7.1�3.6 

It 

( 10r.;J/kg i 1 cloys) 1 J.2 .!. 0.8

llt 
( 10rg/kg; 14 dciys 4 0.9 ± 0.5

lV 

(&rg/kg; 7 dily!.) 0 6. 7 .t 0,5

V 

�/kg; 14 ctlyA) 4.1 ,:1;.0.1 

v,. ,Uea given M 11610 ± st:.ondard Prror of ,roon. 

r, .rtbo,-
P!r group= 0

I ""n I ot AlQnlf 1alncfl; P < 0.05

I 

rrr� Rtgntflcnnt,ly dlffo,-Mt, rrcrn CO"ltr0l,

P value 

-

< o.os•

0.01• 

0.45 

0.40 
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TI & II rats) (T bl 3 18)a e . Q-oup IV rats had a ,man 

testosterone level of 6.7 .t. 0.5mol/L; testostara'l8 W3S

detected in serun of a 11 merbers of the group and the least

vall.M3 was 4.7 mul/L. Testosterone could noL be detect.ad 1n

three ma,bers of group v; 8 range of o oo 4. 19mol/L and a

ITeon Plama testosterone level af 4.1 i. o.1nml/L "'8S

Observoo 1n r.he group.

l.7 .. _ :...�run Slud 1 ei:;

l,? • I

-

� was co 1 lectcd by ITBJlt.urbotion fran 110 llA'ltoors and

11na1y ....... ....., Sil def;cribed in section 2.9 or this theSis .

The BJIICUlat.e '11011.118 ranged fron 1.2 mls to

4 A-1� . j to Chlor()Cµlr'M!. ..," .. ; the overage voll.ll'A of sM1l'l'l pr or

lldntn1strot.1on 1-e� 2.8 .±. 0.3 mls; "'1ilA thO f;IJrel'l vollffll

ro11--. .-�. 2.4 .:t.. o.3 mle.
--,ng Chlor�ine odTiin1ar.rat1ai .,.., 

Sq If 1 I l n 1111 &!lf1'P 1 es axcept c,r,o
'lJSf net:. ion 1'r.'J,i prOO<Y't 

rfl KIEi fl O tn II I I 8Slf) 109

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY



\l:lt111�ll'
111Fnt1f i-

cnt1a. 

• 
A 

8 

0 

£ 

EX> 

Fil' 

---

"'se- -

166 

TABLE 3.19 

Smlen ono1yo1s ot 1 nc:I 1V 111.1!1 I 6M'p I 86 

Colour of SOlf pH Poretn- Spann 
Se,en I 1que- lk>t 1 1 i ty <XVlt 

fact ion, Pre Post (xl01m1)

Volum 

ofaen:,n 

(ml) 

Pre Poet l're f-lOSt Pre Post 

Creamy tve 8.0 50 90 140 100 3.2 2.2 
-

�ve 
• 

95 76 90 110 3.0 1.9 

8.0 95 80 100 70 95 80 

Creomy +ve 8.0 90 95 90 50 3.6 4.4 

. .  
�u ljt, lUU ':JI I.ii 20 

• 
70 40 90 95 3.2 2.2 

Creemy +va 
• 

10 16 100 ,,o J.S 3

Cr00my •ve
-

70 76 90 8S 2 2,5 

Ono186CMt -vn e.o
• - 2.6 1.5 

Wll'I al fmlnoted fron aUJdY ns fl610f'1 loCl.!I IIVC010 IIOd

�VO 1 d o( Rf)('f'lffl , 

IIVlllnu nogotivo for r.ftlf 1 tQ.JOrnct.iai,
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Colour of SEmel1 ranged tr011 �lescent to whitish 

With 8 t1nge of yellow. Every spec ,men 1'18Cl the 

Character,st1cs srrel I of swren. The spenn aiunt ranged 

fron 60 >< 101 sperm ea I ls/ml of semen r.o 140 >< 10•

6penn ce I ts/m I ot semen. The percentage of ll'Ot 1 le 

3.1. 2

f\PE!nrc!! ranged fran 60S to 95�-

semina 1 Ch lorogu ine lavo 111 

As india,tod on Table J.20, sone of the serron

sntrplos had rASiwa 1 Ch 1oroq.11ne in t.hffn (thllt iR;

prior to the 1101i.iteers' 1ngest1on of thEI a-ug/. lhe

l!Ban va I ue or such pro-(3llflPI" 1 men t.tt , - Ch 1oroq..1 i ne was

U.83 ±. 0.3 X 1Q•8M And tJ,is lnc.rell!lod to O 1!'1831' 8EffllM I

OitorO(JJ1ne VD IUO Ot (;. 7 ;,!. o.o >< ,o·•M ot t)1"I pt,d of

fl(µl1R 

"1 I i I tJ,n ,..� 1,,--,nt
' t. ,,, I IP.(J by o,pcu lo IA YO !UM) pr OI" .0 

13.it ..t.. 1.6 )I 

•

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY



Volunteers.
1dentifica-
tior, 

A 

C 

D 

£ 

SC 

so 

--

168 

TABLE 3.20 

Ind1vio..ia I Sen1na 1 01 loroguine levels: before
{pre-exper irren_!..ajJ and after (post-e>cper1rre,ta 1)
01 lorogu,ne achnn 1s trat ion.

Volure of Senen 011 oroq.J i ne 01 loroqu ine 
(mls) Concentrat ,on content t>c 10-•MJ

(x 10-8M)

Pre- Post- Pre- Post- Pre !'Ost-

e>cperi- experi e>cper1 expri- exper1- exper
i-

ment.a I mcY'll:13 I menta I rronta 1 ,rent.al mental

1.3 5.6 
3.2 2.2 1.28 7.9 

3.0 1. 9 0 8.3 0 15.9 

3.0 1. 2 0.5 4.7 1. 6 5.6 

3.6 4.4 I .3 4.7 4.7 20.6 

I. 2 2.0 0 3.9 0 7 .8 

3.2 ?.? 1.06 6.1 3.4 ,, . 7 

3.5 3.0 0 .4. I 0 12.2 

2.0 2.6 2.6 6.4 6.0 13.'1 
-

°'1or�1l'l<¾ t:ablet \oQS t.akM in the diphosl)Mte form ( 160 11\1

ba'\A/tab1ot.); n t.oto 1 of 10 t.o.blots were taken- Post-
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The d1tterence • 1n se,-n1nal OilorOQJine concentration

(81ld cont:ent.) prior t.o and at the end of the experiment I-OS

8tatistica11y significent (P < 0.01).

In - vig-o Studies

3,7,3 
QJ]orO(JJ lne effects on Sperm viobi 1 jtY 

•
lhe el'tect. of t.\10 different diluting �ia· Egg yolk-

citrate 8Kl.ender and Phosphate-bUffered sa 1 ine (pH 7 .4) on

� v1ob1 tit.y wa.c:; lnvest.igated. Results (SOO table 3.21)

fJ1d1cal.ed that spemn survived longer by 3. 19 hoUr8 In fl9II

Yolk-c1tra1A P.Xtendf'r co,pored to phoSphoto tiuffered oo 1 ino.

1ne 10Q111t1ca involvoo in the use or 099 yo t1<-c,troto

IIXl.enoer, v12 o v11; avo1lobil1ty of fr86h1Y loid poultry

�' •tora(Jft Md handling rrode �to tx,ffered sat 1ne o

ll'l)re ... ,rrered so 1100 rf'<le11 ty  aaccptable diluent. ptc,:phot.o "" 

� • ...__ _ , thO J.D - Vi t;r2 
... ...,.nfore the diluting ITAd1l.f11 used ,n -

t,, Lt:i!Jtl} 3.21.
�lo,, O<:J, tlltl Ct:ll ICCl'ltr n t. ion 

lntft irwd In n t 1
v1obtl1ty i..o& ,m 

v,o r1r t 
tr,cludlng t>lnr� 11.-1r19
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lAl:ILI: 3.21 

Survival time of spenrs suspended 1n t1,,o d1tterent

diluting mecha: Phosphate tiuttered saline and Egg :,,olk

c1trat.e extender. 

Suspen.-.ion Medium 

Phosl')hate 
buft PreCI Sa 11ne 

{PSS) 

Egg yo lk-c1 trnte 

extender 

Surviwl till8 of &penrG {hours) 

22.00 .t 0.22

25.26 :i o. 17 

ValUf'..s are rreans of eight 1ndivir:1Jal oosenmtions

.t. atllnd.'lrd error" of rreon · 
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TABLE 3.22 

The et feet ot
tHIIJJ ht}:'. 

Chlor24!ine at various concentrations on sperm 

Oi loroq., i ne Survival T1n-e 
caice,,tra t; on

p vn rue 

ir, �- (Hours) 
11·'" (x 10-0M) 

0 (bl�. ' control) 20.7 ± 0.5 

16 22.3 ± 0.2 0.025+ 

l!iO 
26.4 .± 0.3 o.005·

1 '60o 19.6 ± 0.2 0.10 

Oilor 
7 .4)

<Xl-lil'l!l loflS d1m=;olv!ld ,n Phoephnte bufferad salf� (�

('vtll 
0t the conoent.ration 1nd1cated: thfl 011ut1on roc.10

ftl ;:;::vo lure) was 1: 1. viable � were lost obS«ved 

t irn:, 1ndicated ( 1n hcurR). 

Va1u� given oq rrean ± standard fV'NY of l!A'n,

l8va1 or s1gn1r1canc:e; P < o.os

Slgnif1aint1y d1tt��t fran control (blank).

"Orbe,- or obGnrvot.ion."I per co,,centrnt 1on = a.
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nineteen hours of Qb.,;ervat,ons and shOr"t.ly after r.n,s, tilat

is 19 · 6 J;. O. :! nours, at t the spenr6 in t he  1 , 500 x 10-•M

OilorOQJ,ne ooncentrat,on were dead. SpermS in the blarl<

(no o, loroc:µ,neJ suspension lasted s ignificont ly longer

lP < 0.05) for 20. 7 ±. 0.6 hcUrs. In the 15 X 10· 8M

Oilor�,ne oonoent.ration, spenns lost.eel for 22.3 j:.0.2

hours wii le those in 160 x 10·•�1 susPllrl5ion lasted for 25.4

±. 0.3 hours. sperm survival in both 15 x 10-•M Chlor·oc,.iine

concentrotion and 160 x 10-•M (j)Joroq.Jine cor,cw,trstion were

s ign1 r 1cant ly longor than spenm 5u.sponded in 1,600 x 10-•M

(P < 0.005). 
160 ,c 10 •M)

ooncentrat.1011 ( tnal- is, 16 x 10 •M ond

� tn "'", eh no

survived sig,i Ficant ly longP(" tnan s
.,..,. ··· 

0, 
. __ ....,.....icn-fTE!dh.m

loroq.,1ne lD 111n1< J "'119 odded to the ---

(P < O 025; < 0.005) r�tively,
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9"1JorOQ.Jine effects on Percentage of ITOt i le §Per tnfi 

Del.ails of the assessme-it of percentage of  1T0tile 

sperms has been described in secti01 2.10 of the 

thes,s - The percent.age rrot i l i ty ot the bf>9 ,ming of 

the e><periment was 90X; 6 hOUrs later, the perca,tage

rrot, Ii ty ,n l.he blank had dropped to a signifiCfll1L ly

lCJWN- (P < o.01) valUP of 38'\;. 1-'ercenc.oge or rrotilo

6Pflrms in Chloroquine cx,,cMtrotion of 16 >< 1o·•M h!ld

dropped to 78%; 150 x 10-,�, 00 1� and 1,600 x 1o·•M to

71" Wlt.h1n the S8100 period. 

Twe lvA hours ,nt.o the be9 fm111Q of the el(l)Ell" ill81t,

l\r>anns in tho blank had O P"'rcw1t.n90 rrot i 1 it.Y of 3m:,

'-hi le nerc-.s,togo rrot i 11 ty of flfl81""6 in o, ,�,ne

�qions or 15 x 10-•M; 160 x 10 1�1 onc:1 1,600 x

10 'M h.'.Jd decrff\M!d to a!l•. � ond 4� reepect1vely

...,,.cg,tllQe of

At t,wtt1ty-ono hCJUl"ll, ,�� 
(Figuro 3.6J.

"">1.1111 np..,. rrn WN"A; o•, �. 2� nnd o,: in b lnrl< • 16 ,.

IO•e1-1, 160 >< 1o•OM 11nd 1,60()() x 1o·•M ,-�
t.1\/lllY•
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20 

IO 

10 

171, 

--,--

15 

' 

20 

K4Zl

ll Blank (0 chloroqvirw)

o IS X 10
..6 

M 

• 1sox11r6M

o 1soox1cr6M

25 JO 

Tlmt (rnlnult)

r-'l
c., ) t :> Chloroqvlnt , fltct,. 0 n r,,rc1ntc1gt of motllt 1pcrm1 ·
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Twenty-t 1ve nours into u,e beg1m1ng of the experiment, 

percentage of ll'Ot i le spenTS had drOPP8CI to H1' ,n 

Chloroqiine ooncentrat1on of 150 x 10-8M; 1-.hile Spe,116 

in other suspension concentrations (that is: 5 x 10-•H 

anct 1,500 x 10-•M) including blank v.ere all deed and 

hence irmotile (See Figure 3.6). 

3. 1 .5 Ch lorogJine effects on Force of fon41rd 
progressio, of f!perms 

The force of forward progression of spenrotozm

was 800red fran zero (O); stot1crv1ry tD f1ve (6); 

exce11mr. progression. The rMUlt is i;t-o.n on Table

3 . .ll. 

The force or f()r'Wlrd progrossion of f;f)8l"1TEI 

8USpencJed 1 n b lo.nk ( no o, lor�ine) phOGPhllt.A! bUf f ered

of 6 ot t.inn o11a,,� \ph /.4) decroosed rran a acore

.._ • nd • ..... A ....... to leis trVII ror
'..,.,re to 1 ot t irM ?.1 hcUl"S n """ .,..,�. 

__ ,,,trot.ion or 16 x
� ot o o,lorOQU1n8 CXll,cen 

� ia'I
The 150 x 10 •M o,lor-oc1,.ilno flpenn
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TABLE 3.23 

Chloroquine effects sperm force ot tor,,,0rd 

progress ion. 

Chloroquine Force of fon,erd Progression 
Ccnc:entrat ,on l>< 10- 0�1) 

0 

0 lb lllnk)

16 

160 

1,500 

�L ......,_e 11 ...,,. a st.ot. 1onary 

ot time dration (hoUrs) 

0 6 10 17 21 26 27 

5 3 2 2 t 0 0 

6 4 4 3 I 0 0 

5 5 6 2 1 0 

5 3 3 3 0 0 0 

by 21 

<haso1vee1 1n Phosphat.e t,uffAred 61lllne (r:*I 7.4) ot t:h8

llt>li.lTW"I) wna t : 1. r-orco ot 

5--q>cce l lerit. progres.'l ion ;

dt 1ut.1on 

Pr"'"- 1 ·""'k pr...,,,.""'91on nnd o-ro
-,,, CltiSta,; :>-fa tr progr06Sion; -�· .,... 

Pro;t-eae to,, (AIJlt. IOl'\l.lry J. 
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DIAPTER Fo..R 

0150.JSSIO'I 

The rat was chosen as the experiment.a 1 anillll'I 1 for the 

Preser,t study because of its S1T011 size and hMce lc:,,,1 OOBt 

<Anderson, Reddy, et, I!! 1980). The hist.ology of tJ,e 

SEflllniferous epit.heliun, the rrorpnology of the genr,inal 

eel le ond the kinetics of the spenmtogcnic prOC8611 nro

sufficiently clo.c;e in the rat. to permit o certain oegree of 

fll<tropolat.ioo frcm the rnt. t.o tumns (Su,inbergor Olld

St41il'lber
ger-, 1!:175).

Tho rato usea in the study were sacrificed 24 holrll

llft:o,- <rug adn1nistratf<71 in vfPW of the fnct thllt pook

,,,___ In ti-�""" be� 12 to 2.s-.....,.1trat iais wrire reac:hAd ........,,.. 

t>ara nost fntraper i tonao l a-ug aon1n ,avot ,on in o etudY by

AdoJhJRI Md Sllloko ( 191:\2). SnMn ,ci.a col lect.ed fron

2.4 tor• ottM"

fer 

fllTJV I rlod "" 
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inlocrinologica 1 investigations. 

o, lor0q..1ine actninistration did rot. nffect the body

weight (Tables 3. 1; 3.3), t.p_c;ticular nor ep1d1ctynnl weiltlts 

(Tables 3.2; 3.4) of the rats. This finding confoms with

earlier reports or Grundmnn e..!; gJ ( 1970) \J1o actnfnfatered

o, loroq .. nne ,n doses or 12rrg/kg body weight 1.0 rabbits OVP<"

8 Pf!riod of 7 weeks and found no signlffcnnt 1nfll.Jl'W'OO on

the incrooso in weight. or the robbit-8. It hll!J O 1110 been

report,,,cj by Gri..nctrom et a 1 ( 1972J and O-i.nOTOM C:J _t !!l
- -

( 1982) Uvl1. OYonfc octninist.rat 1011 of O'I loroq.J ,no ot CX)688

ot 30Tg/kg/d!ly to rots over a period of b,,U'lty-to.r week&

1111(] �/Kg/my over s r>f'l"1od of t."'° weok8 respectivoly did

l'\:lt aignif1au,tly ottoc:t thA weight of t.he rat..<i.

Oiron,c eh 1� fne octn1n1c:1rot ion (fj()Tg/1<9 '"'9l!k ly for

12 
or the ec,id 1ct)Wli11

'Hf!ek .. ) did not. c;.hango the wo1f11t

Ol'Jrpa,.ed to tha con t.ro 1 s ( v11wvn ond snadB • 198 7 > •

t)lO d:Jc':llge& nctn1n 191.J""i!d '"

tn, lod rn pffoct n
f-( '-nt ctwinll"' ,n l)10

8 iQJl ,. ... · 

oc,ntrO Ill• n, 18 

C!Jl,i,J flOidtdyn'Dl �t ctTfllrud to t1'1D

f tn.:i 
In e1111tllt I '°"ldtd11!'1'1 I

1nu ID In CQrltrtt!II, In UV, rNlJCtf(Tt
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sperm numer in rats given o, lor�ine as rf'l)O("t.P(t hv v11wva 

and Saade • ( q:i c1t ). However, ,n t:he1r st.u<J1as,

OllorOCJJ1� was acrn1n1st.P.rf'd ovPr a period of twelve weel<A, 

8 pe,-;ocJ long enough tD lnllt IJ'18 entire proces.<J of

6PE!nTet.ogpnesis. I�, a redJction in the process of sperm 

forrret ion in the t.e.c;tii. and sperm re lease t.o the ep1d1dym111

nugt hove been effected. 

RP..su Its ol t:)10 prMent ,;Ludy i;hoW0d t.hot. nd'ninistrat.lon

of a, loroc,J H'8 phosphat:.A t,ad an odverRe effect. on nn le

fPrt,1 l1t.y. lhis is AVioonced by I.ho sign1ficnnt reiiJCtion

1" l1tter s1ze of roro le rot.s ,rot.Ad 1-nth o,ioroquine

llrhlln1etered rro les co,pared tD f81Tl l• ,mt..ed w1tn ocntr0l

ITO 1 
_ .. "°-q grp layad In

es · The I so 1 a tJ>d m:i I:. 1 ng t.PC'JY11 q.JG ""' 1"" ' 

tJie atucty ossessas th8 t,fo 109,ca I fi.r,ctioMl fty of tre co 11&

l f......._ 
-, _ ; t)iff 1 11,n, proclJC ,na

'-Ot.ed fr01t the gperrrol.Q9erl1C , .,. 

fert.f ffty fnver� ly rfl 1nted ,n t lrrP tD 
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oqu,ne--oon,n1st.ereo nu 1es carpared to those rrotod w1thOllar 

contro 1 ma le rats. Th is is an indication that the drug

inf lictea a post-test, lcular inhibitory effect (Bart:J<e !!, !!l,

1986) · This is so as spenrA re loosed trcrn the teSt 1s

r�ire not. less t.hon 10 to 12 days t.o poss int:o the coudal

l'pldidym is, U'l8 duCtu.q and ; ts o,rpu 110 �o tnf!Y aro etor!'d

t£l 01<.8_il, ejaOJlat.ion (Bf!gley, Firth t, HoUlt 1980),

ln t.he present study l,ow8ver, 01thOUQh the d1fferMC8

in litter !\t7fl wa..q significant, I.he differ� In resorptiai

Rites observed was not signiftcenti suggest.1119 tMt ievalR

of ChlorOC)Jino in the ejaculate were not high @nOU9h to

Intl ict ai!J'lificant mt>,-yonic doOth· vaW'/8 ,. sande

(·.,.., 1 -
,· ·----A plt'll let" litt,Pr

..., c t ) rPf)Or'"U'd 1.ht.lt Olloroc-µ1no � 

"I le and o s 1gn, f tcant prq,ort ion of st 111 b irtr.i tll'ld

llll ... .  _ tn t),eir

• o. "" 1 l')U(')l\, � ly c1J8 to germ ce 11 ... -wm,... · 
1csqtr

O,lor0QJ1M ""'5 actntn1st,Qf"f"Cl <:f'ld' II

a..-
tJl8 rat 

'"'''°"

Otlcn 112, �n); tRVola of o,1orocfJ1ne 111

� 
gorm c.n 11 ,wm!r'

�:...eoo I Y h i 111 f'!l°OJfl" tD In r 11 et t no

�'lfld. 
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1he cross section of the 68ll1niterous tuDUles of

eontrol srult rat.sand arult rnt.s t.o "41ich O'llor�lll9 "85

sctniniatered revee led the presence of a 11 u,e eight phDi.f'"-'I

ot spern13t.ogffl0S1S de5cribed by R()0!';81l-Rll'99 and 001sel

( 1950) · The re lat. ive fracµen<:Y of lhf\-'>A AUlge8 observed In

the present aLudy (refer to Table 3.9) within tho t.astls

hcMever differed frcr11 t.ht1L rpPOl'"tod by Rooeen..fl\ll98 °nd

Gel&el ( 1950) (Tobie 4.1). The rolot1ve frocµonc:Y of u,o

llhases of spenmtogenesis is c,onswnt In d1fforait slt.eS of

" test is ano between testes of the f:&IT'8 onirrn 1 (SWiorava'

1968) · Var 1nt Ions obsf>rved between th0 present awdY ord

ti-.... 1 ... _ to c«"to,n
-"""' rr,10rtcd by R00680""R\Jn90 and <,9 ISO erA .,.., .. 

C811ulcr generations which 11)(111Y 111091at. or are obf:4Wlt.·o

f lnc:I 1 'l9 ""1 l eh <XlU Id be Ol lCM"OQJ 108-i nclJCSd .

e� '· Th In f lrvllng 1n 
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1 l .P. gro..p 1 TT J as -8 _..._ __ __. """ uUVOJ .....,,_, St.ages 8r8 seen 10 OtilEr

r13t. gr�. The grCJl4) fll pre-JJIJ)ert.al rats also hBd a 

hl!1)ly sig,lflcantly low circulating testosterone- The nost 

sens·t1 1 ve stage of spernat:ogenes1s to chenicals and heat 

mirage appears to be the rreiot. lc phase (sper uetocyte) ...tlich 

18 androgen-clepencBlt (Jackson, 1973). The Ja,,, 1evels of

Testos terOM in the group III rat may llC(Xllllt for the rere

oCcurrence of fll)E!f"lll3t1ds ,n the� III rot tubules .

ln.<ipite of all spec:uloticM bosed on the physico

c:h,,niica 1 nature of the blood-testis barrier end 1 lpephi 1 ic

llr'ope,-t. fM of o, loroqu1M Oil ono 1yri h1 of t.hfl suninifp('CJUS 

IU.iular fluid or Rete tost1R fluid for o,1oroquine 1,0Uld 

t><itai,1 l!'lh "'1oth8r or not. thie drU9 ecunllY por!IMteS u-,e 

bl0oo-, test. is bnrr icir.

01 o, 1 nr--.ht>rt..o 1 rnt. a,wgc>rY
0r0('-'1nA 1!"'81'1 in t.hfl ,, u ,,...,.. 

Rl'99eft 
t)'8 b tc,Od-tee.t.111

r,.. th.i t. Ch lor()Cf.) 1 ne ""y I ncieed cr0$9

bot- th8 rotl)()COT'8S
,. '"'" no t.ho b 1ooc1-test. fa b9rr 1er 1n

r, ..... , --c.o I l' '°gc,n..'\S

-..... ,�1 botwoon !6 u.,yt1 t.o :io ct,yo poR ... -

'lt 81, 1978).
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TABLE 4. 1 

1"reguency of 

cycle in the rat. 

sta� of seminiferOJS

Stage of 

Saniniferous 

Epitheliun 

Percentage frecµ!nCY of stage 

of cycle 

1 
2 
3 
4 
6 
G 
7 
8 

3.7 

4.8 

14.5 

4.8 

9.4 

33.6 
11.6 

17 .6 

(Roosen-Hl6'1g<) and Ge160 l ( 1950)).
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OI loroqu ine "'95 1n both the test is and 

epididymis of aciJlt as well as pr�I rats.

eer er report.s of Ollor�,ne concentration lna::nfinns 1 i -- . 

nns 

lCXJs rat tissues (Adelusi and Salako, 1982); ,ncludlngvar. 

the test. 1c 1es, ovary ond UterUS ( c.;r,.nctTBm � !!l, 1970) ;

Gruncnem and vrub Jou.sky, 1977).

Dl lor�ine COflCPl'ltrat ,on rod not. been oorl ier reported

Test iwlar Chlor�ine levels 1n the pre-p.bertal rats IW8

ai�if1cnnt.ly higher (P < o.OS) t)lon the act.Jlt testiculnr 

OI lor-�1ne lave 1 a; sugge('lt ,ng � oro-puoert111 toat is oo

have n lorger binding site for thD crvv � tilO owlt.

teRt1a. The nor iod of p,.t,ert..Y 1fl a period c;h0roct.er1zed by

ropfd growt11 BR AvldonGOd by inc:rOOE:P-<l rnto or call division

(1-tc11nt..ic '

� 
gJ_ 1973). Pre-1978) 

l<Y,-llJOnuc 1e1c ocid (ONA) (Wll-q1, fngtcn, � ' 

rroot. fc fll'l"'rrmtocyt ea oro t.etrDP lo tdS ond &O w1 l 1 bind rrore 

0\1 
11 ( t,.hat Is, Jl0A1·

Of"�ino th.,n diploid ond t,nploid ca 6 

�-rroto1ae) '°" tc:Ji

op,w .,i,t. idB nrld ..,�, 

� t,olf of tJIO diploid ,-ur.lei

n I.Jt<IA oonrRnt. thnt ta

trnesco orld t llbloni.l, 1002).
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IU)ertal testis is rrore susa-ptible tD dis�t1ons of its 

9"• ... togen1c ond honrcnal fi.nctions tmn t.h<3 adJlt testis.

The presEnt study could not establish tho68 <XJ,partJrMt.s of

the testis in to.hich the «rug was concentrated as attaTpts to

00 l lect Re!:13 test ii. fluid ( Tuck � �, l!:1701 proved abort. i\18 

ClJe t.o non availability and inacessibility of fac1l1tias

� for micropur,cture proc;ed.,res . 

GrundTam end vrub l<M>kY ( 1977) reported tASt 1cular

Oiloroqu;ne oonc:Pntration of 4919 .± 3.5 )'919 ( 150 x io·

'H/gJ 8nd ( 210 X 10-tMJg) after
71.3 ± 8.1 f> 9lg 

Octnlni11ter Ing cbsa<I of 20 ll'El/kO tlOdY weight of ba..�13

!ll�l:.oneotmly five d'lyti o week por � for 1 0nd 2 weeks

In the ROllb 1 t hCWOvor

(Gr
l.rl<lmrwl � !U, 1970), n mlly dof;A of 121'1'8/1<9 bOdY 1-'Al!lht

glvon mJbc:utaneouRlY 6 d:,yfl o � for 7 week& �ve

�- of 11 .a ±. 0-2 mg/1<9
-t t CU I or eh I or� 1 ne (X)OCCl'l Vilt ,ons

body WOigt,t (opprox lrrot.e ly 64 lC 10 ' H,lg) •

. co,cont.rat iell 1n 

lho or.iJlt rnt tw;t,iculor chlor�"10 

� 1 4 x 10·' M/O t.t>

l'lraomt study roi19ftd betM)Oi'\ fl-2 .t

r r"1i1 IYJ�/l<O t,ody

a, ·3 .t 4 .J x 10 • M/g of tc'f" fbS(lg<lO O
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1<e1ght ano l()T,g/kg bwt were actnin'iatered daily aver periods

of one and ti.o weeks respectively. It is therefore clear

that t.ne va rues obtained in this study were carparet 1ve ly

lower (taking dosage given and li.Jrat1on 1nto oons1derat1on)

than t.he Q .. linea pig values; bUt higher thin the Rabbit

values. This findings could be species related.

Genera 11y, test 1culor chloroeJJino concentrations in

botn pre-nut,ert.al and eci.Jlt rats vnried w,Ui tot:J!l doSOQG

aon,n,et.Prec,. The only fall out frcm th18 trend ...os thA

group VI eru It. rots ( t.hat 1s, "'1'l 1ch r8C(l1ved l0'18/1<9 bodY

W019ht /7 flays and 68crific:Ad on tM 8th cbY of the last

<b;e) · Test. i cu l er eh t orociu l ne cont. inuod to 1 ncreoi;e In th8

test,c •es ot rats ""11ch 

d3 i ly f Of" a period of 14

�y8 ...,09 0 ..... 1nietrnt1on h!ld

1"'-l'>lt.A or t.he feet u,at •• 
"" 

at--. 
k af tJ,e ct'UII

--,,-J. This could be dJ8 to te9ticulor uptJI e 

._,.. tCJlll'IB 

rot� T'-= r_.. ort 1on 1n t ,...,.... . 

.,.., fron other tl��- ,..., ...,.,.. 

Of 
I st. <YJIJ.8 (XllJld

u"' oroun VIT rntJ> within 8 oiyA 0' u,o
0 

ti., 11!1 ( thO <YU9 M 11'19 this

11 rm:-.u It. or tJfi-"',UI'\ 011m1rintlcn ° 
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The patt.ern of  epididyrre l eh lorOCJ.JiM c:,oncent.rat ,on in

the pre-pubert.a 1 rats differed frCJ11 that in the arult rats.

lmi le epididyna 1 ooncentrat ion varied a,rect ty w,tJi dose

ad!nnistered in t.he pre-pubertal rat (as was t.h9 case of

testicular concentration), th is relot1onsh1p was absent 111

the ad.I It. ep1d1dym1s. ll'8 trend in the awlt rots was such

!:Mt rrore drug was concentrated in the epididymis for the

short.er wrot ion of 7 ooys then the 1onger dJration of 14

clays � the sane dosll98 was giv� w thl1f11·

Correlation t,el.woM th8 epididyl!Ol spormc;Ol"t end

Jt mJSt b8�

chloroq.Jine cor,ccntrat.ion \oOS poor.

rA,orbered that. �, le t;pel"ll'6 w1tJnn thA cauda 1 ep1didymis 

1 
pd in the �le

8 one were au,tod, c:1,1orOQJiM was as,saY · 

"'°lo l!flldid)'ll'Bl

er>id1clymis; and 8 good correlot,iO'l blltweef'l

i �trot ;on c;arr,ot

�t. and eptdld)'ll'Ol o,Jon,QJ ne

bo ruled cut. 

' 
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fert.ilizlng capability of sperl1'6 of chloroqUine treated rats 

sinceacquis1tionof ability or spenre to fertilizeova 

occurred within the ep1didymis tBedford, 1975). 

ln rat. groups \J'lich had in.,;lgnificantly different blood

Olloroq.,ine lAvAls, t.esticular as well as epldid)ITT'Ol level11

of the drug differed significnntly; suggesLing t1 difference

,n ti6SU0 afflniLy (Rl.b1n, 1968). Epfdidym'l I o, 1oroc,.tloe

l9v,,1s 1n � pre-pooert.a 1 rats were always 1� thOn the

teat icu lBr levA ls; such 8 ve,c::t i,c,,..,over, was not aeen tn u,e

IIOJlt rats. A 160 adJ lt Ppldidyml l concentration WQI"& hflt,er 

rpidldynnl (9)(09Pt gr04> V)

',,hile I.his 

dtff 

"""'-q10IO r81)9CtW

t>f"9'1Ce6 in tiASUB offinfLy, otner .---

O!mot be ruled out. For e>UWTPle, o lot of fluid ,..,_.·pt.fen

tail 
nd S(ltch811, 1909;

• Place In the epfdldymis (W3lt88 11 

Cr·• 
of �tJ:>70fl•

-10 196SJ 1Md1ng lD a hfgh oor,cf"1vot1on

TL f 
OR a d111t1nctllfll

11 ther of oro p0L'IS i b le t.M t W"""
t.01 

f�··-- .., ......
l

bfr,d!I o,1�100 and 

'4r.,, .,., ..,.., 11dJlt. r.pidldyffl•"

-� -,,..-- 1ovn•B �

·-....c.-J1U3 for hfs, .. ..- «tidldY""'' ()llu,�...-

.,, 
nwlt. 

tn 
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CXxifirrmtory ev1clence t.o support tJiis is however lacking. 

There was no significant difference between circvlat1ng 

Testosterone levels of U,e control awlt ond pre-fllbertal 

rat.�. This conforrm wiU1 the report..s of Knorr !!I,� \ 1!1/0) 

Lhat. testoaterone 1evn 1s in spenmt1c ond syat.snic vMOUS

b IOOd 1n 60 d,y o Id rot.a were till\ SIJ/M oa oe11lt rats. In

bot.h th8 odult ond pre--pi.bcrt/ll rat group, tno control

l:.estoster0r10 levels WPre h19heSL. 
O'lronlc o,lorOQ.Jtn&

Actninistrot1on to awlt rmle rats did rot 8l<crt signiflcont

in the level of c i rcu 1 at, f'l9 lllCXJl'lJU!ICI ted

Toe ",,,. cit")·, 8 conflicting 
toaterone {Vawvo and S/.Uldo· ...,. 

1evo la in the � V
r"CXlt·t. to i if tl 

the s gn icon Y

a..... ,n t.he prfV:IIY'lt ewdY .

.... it rota l r.ret is fm;J/ 14 doyB)

� ig, if icanl ly

8dnfntatrntfon to nclJ It rm lo rats

Jn t.t,o pro �1

llfhtnfatrnt.ton tn gr� It r 
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testosterone levels. Coincident.a I ly, testicular Chlorocvine

level$ were highest in this group nnd tubulBB did not

clave lop beyond stage I of sperrmtogenes is. This ,a hCMBver

not surnr1s1ng OS the 
sensitive stage of 

8Pernotogenes is t.o chemiCD ls ond hent. ci'lfT'll96 oppoors t.o be

the meiotic pnase wnich is ondrogen-dcp9ndllnt (Jlld<601'1,

1973). 

testoRterone levels, testosterone c:o.,ld not bO c:1oteet.ed in

the pla.qm of four 1T01t>ers of t.h8 grotf.l· � ""'l'tlel"& ot

9f"O..Qs Il l ooe rraroer on I y l and v ( 3 QVTbel"R) o 160 had

laldetectnb le p losrro tAc;toSt.erone levels tt-,erebY higlil tgnt. ;ng

°' loroq., i ne--i l'lO-O'O roo.sct 1 on in c i rcu let i nv t:ASt.06 t.erc,>a

levs la 1n tne pr�ta 1 rats. At 1c:,wer dOSes ond for .,

.,....__ 
....,,,.tion in 

·�.....--t,i,- t.irTa course NdA(a ( 1981) ,-eported ro ,..,._ 

c 
_

,._.tit 1 rot.II· 

irc:u111t Ing n 1rum1 �tost.Noroe lovP 111 ,n prq-·� 

lhl11 
- (lJn to t)lO la,#'

1:8Erning 1y conflicting findings ll'OY .,.

,--._ 111,ortd t.imo a,.r•·

·.-...a o:t1 loyf!d by NcU<o ( 1981) C/'lfl¥' 8

. _.........i in 

,..... 
� , .... '" � -�-

rf!U.lct.101 ,n c ,,.a, 1nt. 1� tot1to!lu,r 

1.._ 
f c,, fr, oc,.1IM

� .. rr�t. ntut,y ,my no c,.,n ID tntd'rnrf!r1C'I 
0 

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY



• 

191 

secretion by Uie Leydig cells. This is bP.csuse evicfMce 

suggests Olloroquine to cause accurulot,on of epiClenl'BI 

growtn tact.or in ce I Is \ootllch rrey inhibit testicular

8t.eroidogenesfs ,_n vitro (Hsueh, Welsh and Jone.q, l981J. 

VoriPO rf'f)C)rts or .ill v,trg Olloroq.,1na effact.s on sperm 

notiliLy are avoflablA 1n llterat.ure. 

fil'ld1ngs cou Id bo specie..q-rAlnted. 

TI,ei;e different

1hu11, st inu lot ing

effects of a, loroquine on Boor spenm WAS 1rn10itcrY on

� ,;� ( Fghun 1ke-per60l'Vl I oc,rTJllliCllt Ion) , 01 JorOQJ lno 

rl"P0rtedly sl irrulates tho respfrat ion ond rrot.11 ity of fr86h 

llnd 898d bovine sperrrotozoa storod .in vita> (/'tll"'IIBfl ll!ld

CloTt:,o, 1975), _...-,1 and strOfl!JUl of 
thereby erl'w!Cing the......---

At O sim1lnr 

Jm1bitl� of

[Etto ft!, 1tJ, t9A8l•

�tr,n.100 1..l!IAd ··-'f differ:: '°'""' trnY

fn tnA vnr IOU9 11wu •
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spenn per fornnnce. Result.s of Oiloroq . .  nne effect on I.he

force ot torward progression, percentoge of rrot. i le i;penre

8l'ld v1sbil1ty indicate ch1orocp .. nne w inhibit or sthruloLA 

these pnromaters dependirlQ on the chloroc,..,ine cor,centrat.ion 

of the suspeno,ng nied1un. 

The percent:agP of nut.. I le sperrra suspmdAd in �t,e

buffered Sllline (pH 7,4) ( I.hot· • 18, b lonk ) r eclJC8d

O"sstiail ly tron go,i; to � wiU,in t.h9 rlret 6 tv,urll of

at.ore� nt. roan tsrfl6'"0ture; n rinding in c:onformlt.y w1U,

that report.ec:J by Egbunike ( 1989) ·

ThA enhancing effects of Ch 1oroQ .. 11ne on i;penn ,rat i l ity

at 160 l< 10· •M ond 1,600 x 10-•M c;ould be ottribUtM t.D tl

dftc 1 
1 . tsrase [Egl:Vl 1ko,

1ne 1n � notot.oo acetylchO ,nes 

198 
otner adlt1 i ne

2J, or n rP.dJction in the rotio of Alf' tD

�lQ:>t1� (rr,prgy cherg&) 1n t)le i,del"IYlete p00l (to"ffYl'I 

r,rogressla, of

nr«i fl:llioe, 1976). ThA forest of fOf"t'Ord

'11'-. Ila lll.l6J1fY1(fed ot I • !,000 X 

Of 3 frcm O ro.ro tD 

�t1v1ty by 
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inhibitor caffeine does (Hoskins, Stephens and Hall, 1974),

leading to tJ,e accurulat ion of eye 11c nuc 1eot 1deS within the

&permcells (Garbersfil! !!l, 1971). Toec:ont.rolofCDlci\111

,on (Cat?•) influ,c across the sperm plo!',1'1'8 no,orane ,e o 100

Probably 1nvo1vea ll'et.erson !!!, !!l 1979; AZilla 1991-per6011111

comu,icnt ion). Tha drast. le ro 11 in rorca of progroo!l,on

8nd percentage of rrot.ile sperrre ot. 1,600 x 1o·•M oftor the

17th hour of observat. ,on noy be ruo t:o gre11t ly a 1tJV8ted

lava li; of lntroce 1 lulor ea le 1U11 i.tlich co-ta In 1Y opp;lOr

j 1 t 600 x 10· •M
for spe1"1'1'6 n 

1981) end 

<hlorOQJine suspension having th8 sh0f't:.8llt life i;pan, [t. 

rrny 
1 __..,,..trot.ion of

then JUSt. t:>e t.nat. ot o o,1()("C)CJJ 118 """-·· 

l50 X IQ• tu dr J 1kP otnE'f° �,ostwa!III

... , tno ug 
,cfW1VOt1C1l at

,ntroce 11u lor en tc11.111 o, 

°" 11t1 intn 1n 
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or their metabolites in hunan sanen appear 1n literature. 

eri; w e _ o..?., 1987 ; Such drugs 1nc tude·, Aspirin (K ha t , 1 ) 

Propanolol (1-�hajan eL !!! 1984) and Perfloxacine (Corhaire,

1981) · However, report of Ch lor0<1Jine in &arflfl are not

available. 

Ch lor� ine oppeared in tJ10 "prt=rfl><pet" in-onto 1" e(JIU'l of

eore volunU>erA � eleo clq1med noL ID t,ovo Ulken tho cr0g

Within tJ'lfl prpeee.d1ng four rront.hs euggest1r,g that tl1A irug

1fl Stored for long periods in tho nn le rer,rodJCt ive syat.an

�, "post- exper imantll 1 • 6811;na 1 Ch 1oroq .. iina lovo ls are

ai!J'\ificnntly higher than tho pre-e>q>er1111Y"\tol e!Ylltrel

Oilorc1r:1-11ne levels, ;rrp lying the secreL Ion of "freshly (.Oken

o, lor-OQ.Jine -in &'ffi'('I a lons w1 th tn')t previously et.orfld

WIU-.,n the rm le rcprodict iva syst:nn•

ThA pr� of 

•fs,, 1r10lnea cspoc,ally If tJ1IA 1e,role In
t,lgh In 

eo,on or•
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problem. rou ne use of Ch 1oroq • .11ne in r.hehhile tJ,e ti 

ar a s unlikely t.o cause serious fertility
61JJ)ression of ma I 1 i 

' on,c use of tl1e drug as in the ebOve nentioned
prob lsns Chr 

diseases cou Id be detr iimnta 1. 

Results fran the studY revool thllt Chlor�h,e ,a

ooncentraled 1n tJ1e teSt 16 and epidiclym18 of boU'I t.hA
• 

tJUI, offoc:t 1ng t)1o

!lrepubertol ond oct.Jlt rrnlo rots,

Jlhysiology of the �tis os evidenCed by tll8 dtsrwtion of

� l 118 process of Spet 11ot:D9enesie in

The fertill11ng capacity of epiattJy!ltl l sper!ffi of

t.altis. 

the e�Jlt ITOlA rnts �R nli;o edVor�ly affected ac. ev1�

by ........ 
In 11t·- e11e of rom le rat.a

"'"' aig,if1cnnt recu::tion ,_ 

'�•� in t.ho prqiut,cr t'Jl 1

furrtnrcd tD trolr 
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wiich received U,e san-e dosage regimens. 

result of 1t.c; lipophllic properties crosse.c; the blood-t.est.is 

barrier as evidenced by the ant ispenrotogenic effect of the 

crug on the pre-pubertal tf*ltis os the blood testis barrier 

is developed 16 days to 20 days pOSt.natal In t.he rot. 

StQred w1thin tho hurOn rralA reproructive eyetsn ond 18

The or{ll)ns oontrlbUtlng t.o i;aren wring

0Jaculat ion d,scl'\'lrge their prodJCta in o strict lY

ctrttro1 too order and collection of th8 ejaOJlote in 3 or

rrora fractions (split ejaOJlate) \o,Cl.lld pernnt

ThiS \,,()Uld gi\lO Ml

llntl)"Rle in the split ejoculet.e. 

,.,.. , --
,,r,e 11\ \)�

levels of '-"' cr ... ..-
1nchaition of the st.oroge 

vat1on of t)l8

or!J'\nR �1ch rroy reflect thfl t.1SSUS � 
tn8 c,y,,aml<:fl of

G-ug. It wt 11 a 1110 be of interest to swdY

of fUJb jeetll on 1� t;l't"III

0iJo UC)JlM ,n ejoculote!I 

U,tA to t.notr fwt 11 tty st..nUJII• 

A I� 0, Jo,-or,J lne 

'1:ltfo birr fnr flJo tn Ito
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cou Id not estao 1 \sh the test ic::u lar co,par�ts int.o i.tiich

the drug was accessible. 

In IJ'\0 nre.c;ent. study, Chloroquine w:is not seporated

IAllJU w 11 therefore be of int.erest to
fran its ma'"-'-l 1"tes·, it 1 

find out t.ha proport.ion of l.hA um,atsbol fzoo ("'1010)

OilorOQ..line to lt.c; met..abolites present in theSll org.'11111 of

the "° le reproctuct 1ve eyswn as we 11 os 1n sffl'f'fl· Jn "'1fch

cnsa, It rmy be JlOSS lb le t.o 11c;cert.8 in 1-A1ici1 rroct 1cn ( tmt 

18 �le Chloroq..11M or rrotaboliLeS) could bo rl)l:fl0'18ible 

fa- its entifertllity effect..q.

R&Glllts of tho pr�t sb.JdY fr,d1cote tt,ot Ch t()('()QJino 

irtifbits the ep1didynn 1 spor,mt.ozoo'

f ert. i 1
ld be of 1nuir•t t.o

!Zing cnpabi 1,ty. HCJWOll'BI"• It ..oJ 

011 th8 ovnnt.11

1nvaet I ga t.g the influence of o,ion,cJJln8
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ll'lderstnnd1ng the nechanisms involved in the antifertility

effect of Chloroquine. 

Ch loroc�.iine reportedly indiced pre-m:it.ure evacoot ion of

the uterus in rats (Oiattor jP0 fil. o! l!ltlbJ. lt rmy 

therefore be possible wt. h 1gh Jave IA of this drug in the

rot. sen-e.n (which octoa l ly is e eoogulun; An(lersai @t !!l

l98..'l) rmy increase ut.er 1no contract. i l it.y, thcrebY pr8V(J'ltin9

0'/1.J'n llfl)lant..ation; wit:Ji o resultant ,-ed)Ct1on in fertl 11ty,

These "l)l'CU l'lt1on.q ore hOWfWel" ynt. to bo 1nv�t1g.oud-
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