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ARSTRACT

The influence of Chloroquine phosphate o Male
reproductive fimctions in the adult and pre-nubertal
rats was studied. Chloroquine phasphate dissolved in
dist.iVled water was adninistered! intraperitonsally datly
to the rats at two dosage levels of fmg twmee/kg body
waight. antd 10ng basa/kg bixly waight. for a pwriod of one
week and two weeks.

Chloroquine with ites metabolites was maasured in
whole blood, testis and epididymis of the rats by e
gerritive epectrofluor imatr ic metivod. Fertility of the
ack!lt. mole rats wss assessed by an {s0lated mating
tecdnique; in wiich each male rat wns 6aparataly caged
and mated with three femle rats. the litter size of

e famle rat: as well AR mnb»er af resnept.fon sitag

van used at index of fertilizing cambility of thwm mla
rats,
Circuiating tastortarone lavel v Mg hy a

raldio tmevnseay tAOnigue; whiile the oorr eactiona of
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AR
tha saminiferous epithaliun wara classifird acnording to
Bwir phasas of spermtogwais.
Chloracridne at. the dosiges arhminjalered far the
parijod of susxfy did not. nffect body, testinular nor
apidichym) waighta capared to tha controla of bhoth Ltha

Adult andd we-puwwrtnl grong.

Ta Jrug was csxentrated in the tasatis and
epididymis in n dose-ralnted mnner, Teal,icular
Chloroniine levala wera higher in the we-inbetal grom
xmmared to Uw adult groxd. Tha epididymnt Chilorogsine
lovels ware |(uwever poerally losr in tha pre-pubertal
tYwn the a1t rata whila wole blood Chlorouine levela
wre aimilar in toth Uw pre-pdertal and adslit grons.,
Trese findings asggmmt. an age-related difforace in Uw
bindirng capacity of the tiasumd for Ohilarodiine.

Fartility of thn mnie rata tn which hloroauine was
shyinistered @i redcsdd in 8 dose-relaterdd mwmar
Al cmxinl o ididymn ] spersoount o was ot
A iflemn iy affecend. This iviicates the! ooy aronuins

atvranly afferta Ye fotilizing cagmhiliy of the
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10%
epididyma ) spegms without 3 rediction in sperm nurbes,
The histology of the testis was morml n both the
Ovloroquing adninistered and control grosps of rats.
Hovaver, certayn cellular generations wore absent or
indnly subsist. in the testis of the rats to which
hloracpuine was administered comared tn contirols.
(irailating testosterone leveis wera 1o 1n e

Mlorouine-atiministared group omparad to the controls;

a finding particulerly evident 11n the pre-mpbertal

graun; suggesting staroidogerasis to be more adversaly

affacted hy hloroquine 1n the pre-pubertal rats.

Chloroquine was datected in humin seven 24 hre
after Ingestion of the dug e alao In reman of
volunteers wiho claind not. to hava taken the drug in the
preceeding four months to study; euggasting the drug is
atored within the mla reproductiva ayatem for long
per iodn.

In vitro, Mloroquine anhnnend ivnon speim

rer formanca that.  ie; vinbility, forca of foaord

' progress jon and percentage of motila aperms  when naddec)
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incating medium at low corcentrat ions
-_— N ’ i - V4 ﬁ“ -
1§ x 10-°M). Enhancemenl. of sperm achivity by
s Wr =nasrg |
Chloroquine my be inadiated by the intraspars content of
. —
cAnp; leading to the acasulation of the cyclic
n r

nucleatides within the sperm cells.
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INTRODUCTION

Malaria is a ocomon yet saretimes fatal disaase
afflicting millions of people in Africe (WD, 1981). It
18 known to account. for approximately 10x of mortality
in children balow 14 years of age and interferes with
tha develoggment of the fetus, infants end children
(Jum, 1384). The bhealth of expectant and nursing
working mothers 18 also adversely affected causing

abrenteesm and therefore redxcing productivity
(WO, 1982). The high incidence of thia dicesse 18 Uw

indication for cherotherspy.

hloracrzine, a 4-aminoglinoline, is tha most conmon
drug uwmed 1in the tresiment of mwiarin workiwide and has
bean dancribed as the bhest ohaoprophylactic drug for

maloria (Sprocklen, 1584).

e reprahuct.ive performance of man and onimls is
known to be advoreoly or othorwice offected by som
druga (Schilegal et al 1991). Chloroquine ia one of eauch
druas {tintv, 1978).

Upon chronic  adninistrat.ion, Chloroquinn 8

corcantratad In var foiis hody orgam and  Li1SSUeR;

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT




2
including the testis of QuinedpPigs (Grudmnn ard

vrublovsky 1977) and Rabbits (Gudremn, Vrubloveky and
Mikulikova, 1970). Such tissue ard organ levels deperd
on aaveral factors inclux-ﬁng the age of the animal.
However, Chloroquine levels in the rat testis are yet to
be reported in literature. One of the nbjectives of the
present atudy therefore 1s to determing whole blood and
testicular thloracpine levels in the adult end pre-
pbertnl rats. Epididyym) hivlaoroquine levels in these
grouns of animale are to be detarmined as there are
present.ly no reports of hloroqiine levela {n the rat
epididynis,

Evidence 1n lavking ms to whather or not tha drug
thloroauine arpedrs  in seren. Seminal  Chloroquine
levels in hamna will therafore be maacured following
tho ingeetlon of A tota) of tan tablata of Chloromiine
phosplnte (150mg bara/tablat), the reoowendad dosnge
for malarin trestaent,,

Althyawugh there are reportas  of n - viwrag

Mlorogrina affects on tha motilily of epermatoroo

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



3

(Norman aid Gorte, 1975; Etta, Essien, Easien and Ognor,
1988; Fgbunike, 1982, 1989), tha drug ef fects on cartain
aspects of sperm perforavnca; 1in thir case, sperm
viability and percentags of mt.i1g spevms 18 yat to bae
reported in 1iteratura. Te I{n - viw effects of
Chiloraaitne on tho afore lisrted maramatera including the
force of forword prograssion will ba avaluated n the
present  study . Chloroquine cocentrations to be
amloyad In the in - vitro atudy will 1nclude levels of
Chloronuine present in hwumn sesmn.

Chilorogiine effecte o tha fertilizing capability
al! the emdidyrel spenmtozoa will be aevaluated by
aploying the 1solated mating tecdwnige adohted after
hinoy ord Beste (1983); Tragler, Halas and Roboire
(1888). Altough the effect of davonic Chloroniine
adninistation an coudsl opididymal sperm cant {in the
rat has Dern ragrted in Iiteratisre (Vawva and Bande,
19873, (indingRs on eort-tima affacta of tha drug 18 yat
to Lwv retneted; which s oo of the paromtare to be

LYebad at in the raaemt atudy.
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Olkanlawon, Noronha and Ashiru (1990) reported that
hlorotquine adninistration did not. affect aome
stereclogica) parnmaters of the rat testis assessed.
Renorts are howaver not avallahle in respect of the drug
affects on the spermotogenic epithelium; viz a viz, the
phases of epermatogenasis. This 8&tudy will therefore
inveat.ignte the eoffect of Chleroquine phosphata on the
phases of spermatogenesis in  the rat, sice the
ant.1fertility oeffects of the drug nny be Inflicted
Leat.iatlarly,

Further to the repaorts of Ncada and Dada (1984);
Ndka (198G6), testosteratd will be assayed in plasgma of

MNloro@uine-adninistered pre-mbertal and eodult mnle
rat& eswd such Lestostarone levele oavdred to thwmt of
the control rat teslostarone levels.

Chloromine will ba adninistared at two dosage
lavals of &Smg/kg body weight (Chloroquine basa) and
10mg/kg hody waight (hioroquine basa).  Thesa donagea
are dimilar to and dabin of tha doeea 1mad {n mlaria

chermtherapy in humns, Te GtLime-courae of the drug
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adninistral.ion are 7 days and 14 days. Thass duraticns

represent half of a cycle of the reminifarous epitheliun
and a whole cycle of the aeminiferous epithelium
respecl.ivaly ainca o8 new cycle i8 initiated every 12.6
doye in the rat {Clermont, 1963).

I isa hoped tiwt findinga in thie study would
broaden aoxr knowledge on the (xmsible effects of thias

widaly umad antiralarial, enLiinflammtory drug on male

reprodct iva functiona.
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CHAPTER ONE

LITERATURE REVIEW

1.1 1€ MALE REPRODUCTION_SYSTEM

Reproductiva function in Uw male is peculiar
becmuse Ffertility and reprodsctive activity sre
cont.inuously mintainad from puberly-throughout
Vifn. There are no cyclic variation in the plesm
levels of pituitary gonadotropin or of testosterons
racratad fran the interatit.icl cells of the test.is.
Spermtogenesis ik continvous and the maturation of
apamatoZos Nroceedy Aa they mova through the
different. regiomna of tha testia and epididymie.
daatc anatany of the regrodct ac

1.4.1 Test ig
The {(sstem In humw are Maired ovoid
structhirana of aAbaut Son In length and 3om in
diawwtar Iyming within the acratan, and ceparatad
frem L by tdm cavity of tha unica vagim i,  the
tsmticilar parsschym 8 exwiorer] by a thvan-

layeradd Crppula namly ¢
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\ - Ductus deferens
- N ——~Urlnory bladder
Ampulla I—%emino! %escicle
Ejocul;:tory {
|\
| pm:tmgbnd - —Prostatic
f ~Membranous ]Urethra
Bulbg~- ——— Cavernous

urethial glond

Testis -

Scrolum————

Fig.11. The mole reproductive system showing midilne
and lefl side slruclures:
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an outer layer which ie the visceral portion of the
tamica vagirnmlis: B8 middle layer, and the tunica
albugines which 18 a fibrous oomective tissue fram
vhich thin partitions project. into the orgsn, dividing
it into 200 to 300 lobules. Each lobule contains up to
1 convoluted loops; tw seminiferoua tubules, which
amly al. hoth exis into the rets 1mgt.is ettuated in tha
mediaat.inun. The contraction of amooth ruscle fitxes
within this layer has bean > licated in the transport
of speyns from the tesl.icle to tha enididymis (Davis,
Langford end Kirby, 1670). The tumica vasculosa which
8 tYwe immermcst. isyer 8 8 very thin structure
acei{ating of looge Arentar conactive :.18]U8 rich 1N
fina bloxl venan Ik,

Threa mAYor tiluldg conyar tmants axi{st in tho tastis;
thesa ara:

Rlood maplied Ly the tamticiuilar artary which in
1"®i/g tantis/lr in e rat and alvosl. non (w1asti e,

Ve intaratitial fluid easroanding Uw amminiferoun
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tutnla drawning into Iymphatics and flowing at. o
rel.a of S?Pilgtmt.ia/hr and, fluid formexd In the
aeminifaroua utwila and rate test.ia which flowe to
thae caput. by way af dxclill affsrentes carrying e
sugpensaion of eparmatoon from the saminiferous
tuhules. Flowing nt. a rnta slowy than the
et iculnr bloxxd or Iyngh, rala teat.is fluid hes n
wiam  fonic and chemicnl ocanpomit.ion which s
clornely ragulatsxi and 1wrobably nRecreted bty the
sertnli cella (Lee and Dixon, 1978),
fe1.¢ Teat icular._pgve logmnent.
Art.iatotle (300 BC) started the atudy of the

tmtia by Introcdcing tha goadrl axpiration
tacihnicue for invinatigating tha rote of tha taatia
in rgyodct ive hyniology.

Vo Kolliker (1A41) waa Uw one who discovered
tynt. ap=wstozom v iched frem govm ol e remiding
within Uw testin. This g clomsly follmed by
*te chewy ity of thm micrononic rhwractar iatic

of the intarstitial vl asrtoll ocalia (STawtesrger
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avd Steinberger 1975). In 1876, Von |1a VALLETIF
described the nmorplhologicnl  clasaification of the
var ot germita) epithalial cella which led to the
cnprawvnaion of the orderly nepacla of spernalUpasia
ankli later, the concept of the apermntogenic cycie.
Tha rabryonic god axyainta of threa olvwnts ench
aof which devaloped fram differant. Borces, Theke are:
the npomtic alarents oripinating from  tha
per {tonam epithalia) thickeninga;
the cortex and madilla, Torned from B codeeation
of tha mescorephr ic blastenn
vt tw primordial ce)is which ar ies cutaide thn
gowmM ard migrats to the gowdal enlarge.
In an atght wemdk 01d lunan fotaw, the tantin can be

rendily diatingiished from e overies (Gi)1lman, 1843)

vl Dabes: twmlve to thirtean wenka oid, the (mydig

o»ila havwes acxpired the capscity to syntremire
tamtrmicyow from staroid (veouwreacrae,
Temt icnilar growth spurl fa ot cowrved (n men

et ten tn foarten yewa of Aagn. Hsavewr in
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the laboratary rat, testicular weight increase
which commeaces just after birth contimums until
the adult size is attained. This weight increasae
is agaociated with increased tubwlar diamster and

langth. Althoudh the onset of utmilar growth snd

the {nitiation of spamatogenasis appear to ba
indepewiant. of morphotogica ] deamonstrable
functioral Leydig coalle (Stewnberger and
Steinberger, 1976), yet thesa cells may be active
iIn varied steroid UbLiosynilesis postratally, an
avent which continues inintarrupted into adulthood.
1.1.3 Soarmrogenas 19

Thwre ara varioss conlroversinl view points
regording wiwt the precursor cells of the
def intiva garm conll line i8. It iR lo@ver now
geners 1y scompted HYwt 1t {8 the gonocyla;
althxigh the ordered atngea of gonocyte davalopment
ta yat unasttled. In mon for axomle, Owrny,
Donaton end HMeranze (1952), roportad tiw rarity of

speematogonia at birth; Mancing, Narlwitz and
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Lavieni (1960) demonstrated mitotic activity and
dava loxxynent of spermetogonia shortly after birth, of
which only a few are available for sperratogenesis at
puber Ly .

In the rat, gonocytes are transfomed into
primitive type A spermatogonia. The primitive cells
gerve as 1eserve cells rasponsibla for ir=population of
reminiferous tubule following injury to the gonada)
epithelitm while type A spermtogonia enter the
rpermtogenic process (Steinberger and Steinberger,
1975). Tha least mtura geminml calls-the
spermatogania divide to form the primory epermatocytes.
Spermatsxytas gppanr in the epithelium following five
RExmsiva spermatogonial diviaion after the sacond of
which one rpermetogmiun out. of four atops dividing,
whila the others @ through the laat three divieions
lending o @ Mtocyle fomtion. The ron dividing
sparmatogonium reaurms mitoaia at, tha next cycle, whm
it acta an the atam cell which will again go through

five rmuccrraive divisios (Clermont and Morgentaier,
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1965). The prinary spewatocytes uvdargo the first
mafotic division with each producing o diploid
calls - the sapdary spermetocytas. Each saowiary
spmatocyte gives two romd spamatids by a8 semnd
mefotic division. The developrent of the spermatid into
epenmtozoa 18 camlex involving modification of nuclanr
gtructure, famation of new o-ganelies and acquisition
of independent directional motility.
sSmll amounts of cytoplesn becone aeporated from
the mturing spermtida befors they parf down the
gaminiferous whiles as spermatozon. Tha cytoplasmic
ramanta have baon dasignited "resids”)l bodies”. These
are phagocytosed by the sertoli celtis and their contantr
withh the eoexception of the lipid oowxreanta, wars
digpersed or absorbed. Reddy and Svobode (1987), showed
that the sertoll cell contains lysasomes which are

raeponsihia for the dispoesl and digestion of UWe
"resicunl bodies”, ™o amwout of lysceomas in tho
norms ! adult. rat sertolt cella howaver, 18 scanty. The

“rent{chim]  bodfea” initiate or accelarnta staroid
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synthesis bty the sartoli omlls anid tlwe Frartoli cetli
horwone (SCH) 38 then utilized during aperratogenas is.

The various call types within the seminiferous
epithelium form well dafinad cellular associat iona which
succeed one another cyclically in any given area of the
seminiferous tubule. A spermatogenic cycle ie daf ined
8 o0 comlete aeeqwencd of cdcanges in callular
oesociation 1.e., a saquercd of changes fron the
ApArTRLOgaIIA A to the spenmtoron.

Two methods for classifying the raminifarous
epithelial cycle sLages are in use {Oouwrot et al, 1970).

Emloying the pe&ricdic acid fulachin sulphoroua
acid tednigua, Leblond and Clermont (1952), chwerved
morpiwlogically character ist ic changas in the spermtid
scrosom Wivich {8 diractly related to their stage of
deve lopnent . LUn this basis, they describad ninetaen
atsgan Of s micgawais in tha ral., In any o of the
firat fostamn atapan of ApYmMatild oavalgrent, the
athar omlia ot tiw seniniferam eibwmiiun form a

reisaly dnfineyi association of epecific gomimal call
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types; and this is used to define the 14 stages of the
saniniterous epithelial cycla in the rat. Based on this
method also, 6 stages have bean describded in mn
(Clerront 1963). The other nethod of classification is
based on the morphological changes of germ call nuclei
(Roosen-Runge and Geisel, 1950) and it is an aight-stage
class{fication of the semintterous tibule epithelum. A
series of changes in a given eorea of seniniferous
epithalium baetween two app@drances of e ma
develofwental rtage is A cycle of the epithalium.

With this ancent, it is poasible to follow the
progresa o an indivicdual gerin cell through the
diffarest phaaea of developmant with the type A
spermotogoiun located clasast to the basament nenbrane
whila the spermetids witich davalop into spermtarca sre
Yooated closest. (o tha Udwlsr Tumen.

Te leaticular phase of spermatoganesis  in man

takea Apnrox imataly sight weeke. Spermatoron ehed into

tha tidrlar Jumen sre transpoirted suspandsd In A

apocific fuid to tha rete testis located Lowarda one
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jole of the testis. From the reta tastis, the diluta
suspension of sperms ig8 directed via several etterant
dxcts to tha cepst epididymis. A lot of fluid
resorption takes place in the epididymis and the more
concentrated suspasion of sperms traverse the
enididymis throngh the body or corpus to the cavdal
epididymis. Ouring this process which takes ten days,
the Tluid enwirament is being modified by the addition
and absorption of many epecific physiotogical etstances
(Jonea, 1983) at the end of which mature speme
containegd within the caudal epididymis are ejaculated
through the nuscu lar ductua daf erens.

The oration of eparmatogaaais has haen datermined
in several mamm lian speciesa. In the mouse, it is
thirty-toar and a half dnya (Oakberg, 1967), eixty-four
daya N man (Heller ano LUiernmont, 1963) and 1n the
wintar strain of rat, it {8 about fifty-three daya

(Muckina, 194658).
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1.1.4 The Reta and Fpididmis

Thae rete i mde W of a systan of
anastonosing chanvels located in  the madiast rum.
Mixing of the prodcts of the 1ndividal
seminifarous tubules ocar in the rete. The 1pper
pole of the epididymis iz formed by & pack of
vascu lar conas which essantially are sertain coiled
dicta oamecting tha short efferent ducts of the
rate to the epididymia. Mitroltion oFf spermatoroa
takes place in the epididmis and its Jumen
containg a number of macrophages responsible for
the phagocytmais of dend apaTmiozon.

1.1.6 The Ouctus deferas, Sominal! veacicles and
Prostats glan

The eopididymis continues into the adxtus
dofereews whichs han 8 thick wvall of evooth musels
and 18 linad by o Jlongitudimlly ridgad moaen
forand of psaxdoatratified epithelium carrying
larga, ronnot.ile microvilii - tha sterencilia.

The awul 1a of the ducum daferea 18 an enlarged,

Minktla eraped gtricUire formed at ita Lormina)l
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intra-abdominal aspect. After the entraxce of the
samirmal vescicles below the ductus deferens ampulla, 11t
cntiruas a8 8 short, straight ejaculatory dxt WwYich
msses through the prostate gland asnd opens nto the
postarior wall of the grostatic part of the urativa.
The dictiss deferens contributes 1ittle to the fluid
Gathing the eperm; ita ampulla secretas ams 11 amoumts of
ergothionine and fructose and most inportently acta as a
storage organ for the spermo,

The saminal vasciclese aira elongated sacs ariaing
from the ductus deferens between tha atpullo and the
ejaculatory duct. The walls ocontain avoot)y muscle
alaborately infolded into thw body of tha gland ad
dividing the lumen into urerous emall pocketa. From
mbearty onords, tha saninal vescicles secrete a thick
vigomas fluid which forme a major ooment of the
ejaculata. The secretion of this fluid {8 dependent on
the circuiating levela of testoaterona thraghout |1fa.
surrouskiing tha inmtial or proatntic part of the uretlva

is 2 aingla spharoidal glond known na tha proatato.
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consists of forty or mre comaund tubuloa lveo lar
glands opening ndepandently 1into the prostatic
urethra. The prostatic aymonent of the ajacu late
{s largely responsible for the characterist.ic odour
of semen. This secretion i1s alkaline and serves to
neutralize the acid unediun in which sparme nra

bathed in tha ductua deferema.

1.1.6 e Uretlva, Penis and Scrotum

Tha Wwebthra 1n the nnle servar bath urinary
and refxoductive finction. Tt has three distinct
arnatrynical segrenta; the proatatic urethra, the
very short menbranos urathra nassing through the
pelivic diaphragn and the cavernosus urethra which
paasan along Uw length of tha corpus cavarmaeuws to
the tip of the penia. Cartain glarde which are
metly mucus eaceting glands apen inlo the
uastlyn, Tha muam socretad halps to WWbriscate the
t.ip of Ue ponin dring coftus.

The panfs which ia Uw orgnn of intronisston

inthm mle ol thven masoa Of wroct.i{le tiamin:
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The pAired dorsal corpora @Averrosa penis and the
single ventral ocorpus cavertasun wathrae. 7The
erectile tissue i§ made up of A mess of aawnectiva
tissia tirough which ramify many claft-l1ke
vesse |8. When the spaces fil1l with blood,
considerable hyodostatic pressare s uilt up
procducing turgor and erection of tive penig. The
glans penis has a rich eensory narva sigNly and is
the min ercgencua zone in the msle.

Tha scrotism 18 a thin-valled sac covered with
hairy; rugose skin which i8 wall sumplied with
aebaceous glands, The 8kin ie 1liped with tha
tArtor, nn incoeplete iayer of sooth muscle and
anective tissue. The Rcrotal skin i well
vaeasInrized with n largo surfacea ares and under
moa\, circummtances, tha tapaatire of tha tastis
i mo intained about 2-39C halow that of tiw body
core: Lhereby providing A auitahlo tameratire for

epem togenos i,
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CAOTXVHE

Ohloroquine, a 4-sminoQUinoline, is the st
amon dwg used in the treatment of miaria
wrldaide and has been descoibed as the best
charoprophylactic drug for malaria (Soracklen,
1984} .

hloroquine was first synthaesized by the
Gewvang before tha eeond world war. In the
€Elberfeld laboratory of tho Gayer pharmaceutical
comany in 1934, Anxkreng aynthesized a 4-
aminoginoline which ha namard Resochin being the
Resorcinale of B 4-aminoOIINoIines uaing a gerMmn
deqigotion, Thot same oowourd wea chloroquine.
Tha drug wan howaver reported to be toc toxic and

waste 1 humn 1nspite of 1t remarkable

of fectiveean in tha treatmnt of mlaria, An

atlamil by Andersag (o rynthasire a leas toxic

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



L A

Fig.}2* Structura! formular of Chioroquine.
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cowmusd led to the prodxtion of methylated
fResochin in 1936.

The American defeatl. of the Germers in 1943 ¢
sitrmequant. capture of these “produscts” proviced a8
boost. for American JInvestigation on antiralarial
drugs. Throrgh an international trade agreanent,
Bayer mide Resorchin and Sontochin availabla to the
inited States of Amrica (Winthropy Chemical
Cowany) Aand France (Sepia Company) (Wyler, 1984).
In 1946, the American goverpreit raelaases a
statorent, affirming the safety of chloroatina and
gove a data sR regards {ts abeorpt ion, excretion,
tigsve diatribution, degradatjon, toxicity,
Anl.imlar{al activity and reocrras) qorege.

1.2.1 OEMISIRY OF GLOOUINE

Moroaiine 15 chemically koown as 7-ch loro—-4-
(a-diathy lanino~ 1-mathy Ibuty t amino}-quinolinn. It
anining an  apymtr ic corbon aton which hRa two
laywer Ic forma "D and L:; tha 0" {samr baing leska

toxic than the “L"  isonw in mammia (Gooden and

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



24

G1Iman, 1980).

Chloroquina i8 synthasized as white, bittes
crystals with 2 meltting point betweesy 86°c to &7°%.
It as a molecular weight of 320, it I8 insoluble
In water but soluble in organic solvents and dilute

mineral acyds. [t 1s a fairly strong base.
1.2.2 I (C USES O OX JINE

hloroquine has ontiinflamatory properties
(Diercy ond toward, 1967} an afttect wnich is
impoctant iIn the trestment of malaria. Tha
machanism of 1ts antiwnf lammtory action has bean
ascribad to 1ta abjlity to stabilize lyaarOom
manthcanes (Weismn, 1964). Wlorotuine interferes

withh the vesicle fusion procass in a call hy

causing an incranse In the nuber 8nd volum of
lysnseres, 0 decreese in thair denaity and thae
dave lomnant 01 v | tar renbrana structurea cal ted

myalnid (or myalin} bodies [Oatais, 1972},
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loroguine treated cells are tmable to proceed, st
norma 1 rates, with orderly pinoccytasis, exoplasmasis wd
phagolysenmal fusion, with the result that isarga
aantities of cellular menbrane are sequestered within
the cell in the increased rumber of lysosor! vascicles.
Thesa vescicles nommally consist of plasia martrane

phospho 11pids with attached cell receptors [Gowzalez-

-

Noriega, Grubb, Talkad and Sly, 1980].

The depletion of cell swfacs receptors probebly
diminishes the rate or officiecy with which & cell
responds to ita envirawent..

The drug has been fourxl to be of thwerapeutic value
in the treatment. of iIntest{imal and hemti{c amoebiasis
(St.1VImon, 1881), opeeralized disordera sBuch ag
rolnnyoail.is, rhownantoid srthritic Ra wRil as long-terwn
trestment. of certain akin dismmran, 6clerodsms, diecnid
Lumm erytiicnetous snd Licen planus  (Magnussen and
Oliver ua, 1977}, A preliminary auxily by Menku and
Horrotiin (1976), suggeetx! that Chiloroquine mmy be

succesafully used 1n cloring a patent duclim arter tamm
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tn nrants.

Chloroqine does ™t prevent malaria)
infection (W40, 1982). It acts on the erythrocytic
stages of plastodim species producing ciwres in
casas of plasnodium Falcipgrum nfectios which
have no persistent exoerytivieytic phase. In
malaris prophylexis, a 300 Ohiroine base (es
disphxspvta or sulptate salt) is  ua@dlly
prescr ibed weekly. In 8 hyperendemic area, a
regularly taken twice weekly dosa 18 mwore

appropriate (Sprack lern, 1984).

1.2.3 ABDWTION,  _ELIMINATION  AND  TISSUE
DISIRIBUT tGv

ADAO Pt fon of Chloroquine from tha
gastrointasitinal tract 18 rapid and comiota
[McChesney et al, 1960]. Plagm cneentrations
reach tha maximm within ove to Wwo houre; being
directly rRlatad to the mognitude of tha daily
dmage th a clear-cut dose-raeponca ralationrh1p

[Rer tiner, Earle and Tnggart, 1948]. Appwoximitely
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0% e transported bouwd to eerum protains (Garber,

t964) .

At 3 given serum concenbration, the drug is bosd
to and on chronic adninistration cocentrated n vorous
body tissues (Adelusi and Salako, 1982) sat & rate
dependent upon Lissa  affinity for the sy
lGrunoienn et al, 1972]. It is the gaeal arcows
that. in woigmEntad animals, 1} highest Ohloroasine
concentration 1/ pre’ant, in the Liver, Splean, Kidnay

and Lungs and lowest 4n the muacis, brain and plasm.,
However, in pigmanted antmle, the highest lavel is
obwerved in the eye duss to prasance of Malanin in the
retind |Guncmnn @ al., 1916]: Chloroquine 18
sighificently more oncenUaled {in eome tisavan 4n
famiea \han tn males (Grundmn and vrubloveky, 1976).
Ita axcration proceads in two Rtages: with a firat
aLage nirt-11fa of about thwan dnaya Anfl A Recond alagde
ha1f=11fs of about sighteaen anys. Aclimical half=Iien
af ahait tity to Fifty two houra which rises to highor

va e Al very high sarum encentration has howaver baeen
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regorted [Ritschel, Heamer and Thorpson, 1978]. Also
about 51X of the adninistered dose has been 1dentifiably

recovered [MOwewvwy, Orm3dy, B8aks, Rogers and

Shecarsky, 1966}.

In the varias tissues, carentrated hloroauine ia
bound to constituents such as nuclecproteing
[Washington, White and Holbrocke,  1973]. Melanin and
porphyrins (Ohvou  and Fitch, 1980). !'nis etrect Degins
10 be significant ot sbout 1 x 10-8M sarum concantration
end becomas mxe Interwe at niIgher ooncentrations.
Ferriprotofxxphyrin IX, an inteemediary digestive
product of kaesoqlchin fomd n malerial ptlasrodin,
forms 5 toxic cxplex with Chloroquina thal my account
for ocug action egainst ralaria. i@ toxic
complex, (that 18, Ferriprotoporphyrin IX-Chloroquine
comisx} caueas loan of ions from the parasite cells,
followaOd by oaworic lysis resulting in ouwre or
inhibition of mnlarin  (Mackenzie, 1983).

hloroqine

rasiptont plaemxiwun  digadts omll  qmntit.ios of

haeoolobin: such Dlasodin are tharafore no esorg
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siscaptible to Ohiloroquine tlan are the rest of the

calle of the host.

thloroquine exists as a doadly protoreted cation in
diluts aquaus solution at physiologicatl pH ard it 18
this molecular form Yuwt binds to nuclalc actas. This

intaraction with ONA (wWashington et al, 1973) usually
causes tha imhibition of replication o transoription

and the interaction with RNA may rest'!t in inmibition of

tronalation.

Tha binding of loroquina with mucleoprotalins
markedly altere cartain Ehye1cdl and biolegicsl
proparties of ONA. Such comtex formation can:

Inhibit enzymotic depolymarization ot ONA, reduscs
1ta bacterinl traraforming ability or interfera with fts
finction AR a primer for the ONA-depandent ONA  and RNA
po lymerase reccticnd LCohen and Yeildings, 1965].

The toxrie reactions encountered in aninoqiinoling
lherony my thus @ asaoccialed with the {nhibition of
niciolc actd pOlymarase activitiag |Wnichard, washington

and i ibrook, 1972].
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The digestive etficiency ot ¥hago lysosomes s
diminished in the presencd of hloro@nne o
hydroxychloroquine [A)llison and Malluccr, 1:34),
resulting in delayed digestion during cellular
sutaphagy for different constituents 1ike homonas,
sawe cellular protains, mueoPoOlysacarideas and
phosptolipids, The controlled autophegy necessary
in tha c¢ell preparing to tmdergd mitosis s
de Inyed.

1.2.4 Mloroguine and Reproduct ion

Like other ¢ eminacfirolines, loroquire
crosses the placenta to a noderata Oegree. At
doses of batwean 3.50g/k8 to dmg/kg bady weight,
the drug is toth affectivea and safe during
pregnancy and children qu by such wonan are
usually normal (Mackenzie, 1980). Chatterjee et al
{1985), howaver dmmonstratag Ohioroguine - indred
preaiure evacuation of uterus conceptus Iin the
rnt..  Ohloroatim e 8 wosk Proatag londin aganiat.

over a very naricw range of creentratiow {Manky
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end Horrcbwn, 1976). Thera is therefore the possibilily
that saam of the chamical actions of thw drug my &=d
on the 'mruation of natura? Prostaglandin effects.
ChloroQuine blocked ovulation and racducad the
nsber of ova released when a dose of 4013/kg body

woight was injected Intraperitonealiy chsing proestrus

in virgin rets [Noraova et a1, 1990].

Tha drug reportedly had an apparent recuction n
tercility ot male rats [ilatn, 19756; Vawds and Saade,
1987} and conpletaly obiiterated Leydig cel | responss to
lutectropin  and  hormeonea laving luteotronin-1 ike
activity in vitro (Sairam, 1978). Thia inhibition,
which woa partially ravareed by Prosetaglandin €y (PGE1)
ma bheen suggested ta contributa signitiwcantly to 1ita

ant.i1terl.11ity ef fecta. In vitro, Ohloroquing inhibited
Human Chor lon ic Gonadotropin-atimulatad [Nduka and Dada,
1984 ) any hLasal (MNko, 1986] testorterona recration in
tha abertal rat loydig cella In a doRe-relatad mamner.

o loroquine han n devonatsabie  In vitro activating

influence on Dovine saperm respirsation and roth laty
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(Norman and GQorbe, 1!3?'5..1 as well as parcime
sperimiozon motility (Egbunike, 1989) suggest.ing
1ts usa 1n artiticial inseiat.ion programes. At
higher doses (Getd), Chlororine was  reportadly
iMiibitory on spermatozoa motility |[Eita et al,
1988).

Low dose niorexuing  { 10-9M)  ardianced emooth
micle oontracticn whitea high dogse 10-'M)
inhibited ocontractions in the ea™ preparal fon
(Aziba perecywl comunicat.ion). Ine 1 IDI1%L1ION
observed vas potentiated as tha e¢alciun lavel of

the btathing fluid w»g reduced; sugganting thot

Miloroqsing at much dose lavela (10-'M) mey be
interracting with aalciunrecentor biiting at the
sperm merhr LOe

1.3 METHIDS (F ASSESSMENI UF MALE FEWIILLTY

Chn of man's st desired at.tributes eaince the
begiring of recordad history 18 ferblility and st

foemsirm am criving a need for young oouplea todny

(Ama, 10R83). Tiw only irrefUtabin proot thae a
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sperm can fertilize is pregnancy; and increasing
nuTber of men and wamEn are seeting medical solutios in

barren marrjages.

A male factor 18 present In or contributes to as
muy 88 50X of the problam of infatiiity (Anelar,
Mubin and wWnlsh 1977). The sever ity of the problem of
infert.ility particulartly in Africa whea chiloren are

regircded as the most va lusble assets calls far a saardy
for mathoda ol aevaluating infertile patients with a view
ot treating such wWhare NFCRReary

With tha axcepl.ion of the arooapemic mle Matient,
InfertiliLy 10 a ralativa concept which requires
oA idaration of the fartility potent.iat of both mwbera
of a ocoupla. The pmaidble fertilizing capacity of
aperma can be precicted hy the qunlity of the ejacuinta
by relating count., motility and morphology of the
patient's sporm to the pregnancy rates observed 1n thair

partners.  Tha rperm fertilizing potent.ial my howaver

ba affectad different]ly by each of thesa paramaters:

that. {A° mot iy, aant. and morpho logy of spems.
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| Practically, 8 couple & considered infertile

if they have had unprotectad intercoursa tor one
yenr without. anception {Ross, 1983). Al the
eama, the attairment. of fertility i8 not a

guaraniee for parenthood. A individal tmay ba

fertils in ona conjugal pairing {uit., not. tn another.

In miles, fartility can ba anrsessad by various

mathuxis. Thare {nclude
Sarven arnlyais
Soerm Penetration assay
Sparm mxam {nferaction
Testicle biopey
Screaning for hormora | profile
S m ant {bodes/ imnxwfertility and
infact. \or®

Mysica) Examirntion

1.3.1  Goman) pm)yata

Thia 8 by tar Unm mosl. widely used
jrocadsa for evnlunting InfarLility even thasgh 1t

hm log bhewn rangiiaad tat tha var ioun
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paraveters (Sperm oount, sperm mtﬂit.y' and
rorphology) odatermined by the microscopic seen
analyatas my vary widely fram samla to sanpie in
the aam@ man and <o ot oorrelate wall with
deronstroted fertilily (Kerp et al, 1981). Semen
aalyais is & comiax, tim@e oowuning and
technually tedious procedure which is an essential
ot in the btmalc Investignation of male
intertiiLy.

ANVTONY van teamavaX (1679) was the first to
ohserve aprms N a2 cAae samie (Irvine and
Altkery, $1388). He beliaved twt the "animcules”
visualized abodiad a Wviole human being maniatura,
which davaloped sfter contact with vaginal fluid.

Sememn Amalypia e it 1A now known however did rot

hagin to evolve 1mtil 1928 (Macober & Sandera
1929). 1he eyatemtic orniets lahnratory analyais

of ssy—epecimana (MM, volum, danaity, motility,

sorghology, fructose) was organised and sy fbed

tn the 1940R,
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1.3.1(a) Mathods of Semen collaection

Saren i8 usually collected in 8 clean, Gy,
biologically imert oontainer protected fron cold
(>209¢) oend examined within three hors of
collection. A standardized abstinence interval of
threa days 1a suggested. (Amelnr at 81 1977). As
ajociilat.ion ie a complax event which can be varied
at. difterent times, one r«nires three sene
awvlysis at inlervels of two to s8ix weeks before
beyRrg satisrieq with a2 diagnoais of an abnormal
gpaciman,

Spvmatozee witkin the eamm ejaculete are
knoe to presaent great variability in /fwvipa, speed
and nodality of wovamnts. A fresh ajaoulate wil)
bherafore ahow 8 wide range of wvelocity and
direct ion! cocomaistency with 6 “vigorous®
population conaisting of catla which ahow the
M gwnt velocity and Uw granteat oapnbility for

o inming 1n o given direction.
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1.3.1(b) Sperm dant and Mottty

Mist esrly etudies on samen evaluation ralste
ita fert{lizing potential with espem cnt. For
axan)la, the freqey distyibution of sparm cant
ehows that the diminishing potential of male
fertility i8 heavily slonted towerds the lower
soncentrat.iow, parficulerly thasa ¢ 20 x  10°
rRperT®R/mi. A8 o result of this, undue enphasis end
over interpratation tad bean g@given to this
parasmatsy O humn REMN amlysis (Macleod and
Gold, 1961). They howsver atatad tiwt coamts of t0
10 20 x 100 mpsyme/m) freqrEntly wnre comartible
wilh fertility if molilily and morphology wera
ond, Indeed, pregnancies have been reportad to
noar more frequantly in the parthara of man with
Jow samn demaitier (¢ 20 x 10%/ml) nand good
quAaiity (that {a axcellent mot.11ity and morphotogy)

than in man with high counts and puor anlity {Rosa

1983).
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It is therefore generally accepted that eparm
cosnt alone carvot be considered the mior
determimant of a8 man'a infartility end e
fertyity potentia) i8 related to the usba of
motile eperve (Blasco, 1984).

1.3.1(c) Mathods wsed in evaluating Snerm count and
g Motiltty

In tha pmst. twenty years, var ious methods lave
bean used for assessment of these characteristics,
Thasa include Memocytometer s, coulter counters,
Lana- techwology snd microcomynitara,

Tha nnnua t menocytometer method {a gL 1) much
in use in various laborator iea ReyTRan |y because
thay ara relativeiy chesher than the anputer {7ed
Bystems. ™a lattar however ottor axtra
informt.ion about aeparm matility ctaracteristice
wihich are ot posaiblo with mmis i mathods.

lemi), loword snd Baker {1988) nnsenssd Bporm

count, with the hasmocytomater and makler chamber ;

percantage motilfty and moti1ity index (MI) hy
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slide tecdtmtque as wall as videamicrog aphy.

Reaults obtained for naruBd 1 mtods coyRred favarably
well with those using video aquipment. Advantages of
the video mnitor mathod hov@ver include the pasgidtiity
of repeated amalyaia efrxd the recording can ba stored
Indaf initely and re—analysed.

isIng the Makler canter cxpled to & st ] camers
and e multi-expreare tadniga, the percantage motility,
indivicsil and maen &ham Bpeed ond sperm aonoEntrations
wera quant. jtatad {(Makler et al!, 1973). A 5x to 10X par
hour decrense in percentapge of not.ile sperwe was aleo
acourataly calculated.

Garsene ot al (1963), wusing a photographic mathod
with fixed eqgmmurse moamrad velocity of sea Urichin
Apermatoron . Thia method w8 however mot able to
diatinguish varying degrasg of quolity of motility. A
Lier- lapera pholographic mathod, which waa able to
maura velocity at very short Lime intervala thaereby
eliminating the poedibility of devietiow in tlg

spa mMtoros forvird prograstion has bomn  daacr tbed
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slide tednique as well 85 videamicrog:aphy.

Results obtained for marull methods coyared favourab ly
well with those using video equifiment.. Advantages of
the video moni1tor method vwwever 1ncluda the poanib: !ty
of repaated analysis and the recxrding can ba stored
indef initely and re-analysed.

Using the Maklar cauntar oxpled to & sLill canera
and a multi-exposire tedwnique, the percantage motility,
Ndvicduo ! end mean fnerm sheed and sperm concantrations
wara quantitated (Mek ler at o1, 1979). A 5% to 10% per
hour decrensa in percentage of motila sperme was also
acCirataly calauvlatad.

(asseno ot Al (1959), using s photographic mathod
with fixed expasura mmsred velocity of sea Urichin
RpRTELtOIoN . Thie matiod was however rot able to
digtinguiah varying degresea of qultty of notility. A
timo-lapen photographic mathod, which was sble to
maausre valocity st very short time intervnla thereby
eliminating the possibility of daviations n Uwm

apemtoron forvard [(wogreasion ham boon deecr 1bed
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(Janic and Macleod, 1970).

'| Sckoloski et al (1977} deaTided a turhidimatric
mathod for rapid determiration of the fractian of (wman
eparnme which was most vigxrous n an ejaculate. Resuits
showed that sperm cells which are nost vigorous will ba
the fiwrst to swim u»erd and 1into the clear mediu um
(dispesed on top) from a arcentyated call euspasion
nt tha bolton ot an optical amwette. This time-
dependent. increase 1n turhidity 0 the medium wes
recordro  siectrophotometrically as an incramsa in
abeorbance. The spectrophotamets ic recarding permita a
tdwect rending of tha valocity of thesa sperm. About
2% to & of al! epem in animl ejaculatas have o
velocity » 50 m/eac end prantly nove unerd into the
path of tight of Uw epectraphotometar.

lowever, metiode that analyass individml aperm
imngen nare Delter than other tachnique based on
turbidimotry, spectrophotomalry and larar  1light,
scathey ing as wall as migration through nucleopore

(Yemerg at al., 1990). Aleg, automtion of var lous
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objective mathnds of sperm moverent psreretos lave been

achteved to alleviate the mntansity ot 1abaur nvolved.
A sAmi-autonated sBaTEN amalysis  systan-the-

Atospesm (Ameaten NWV.S.A Corp, De pinte, Balguim) costs

considerably less than the fully automted systens.

Howaver, the Atasperm des not give accurate
mnswrarants and talled to overcom tle subjective
elaenta of ereman analysis. Yanqg 6t al (1990)
gascribag 't as beyng nore tadious and crbersoma than
the convent ionat manual methode although Hint1ng at gl
(19688 )-yronAtralad Uwt ita parfomance wos mora
acorate canpersd to the convantional sengn amajyala in
terma ot tha analysia of esperm axmt. ond motility.
Parametera of eparm wnich can ba asrRessed uaing tho
autorperm syatem include;

{1) Spem oount
(t1) Percoentage aperm mol.t1ity
{111} curvilineer velocity
(iv) 1inear valocity

(v) Jwnaarity index.
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Cnang g, @l (1990) camaring resutts abtsined
wWming the Autaspewm system and the autcmated

cailsoft system, ehowed that the Autasperm systeam

often underastimted the sparmcount N conpar ison

with the cell soft Tm system and either over or

underestimated the eperm corcentration in conyarism

with thae convent.iona! nana (ysi8.

(x¥ys10erapie var fat.ions exiat {in the
measuremant. of aAparm nrmoverent charactaristics
batween the Autosparm and k. ima-axposura
photomicrographic and asutomted catl sott ayatem

ara lyais. inesa findings demonstrate that the

parformance of the Autorperm systan doas ot tally

woll with Uvss gr tha callsoft systoama ond tim~

axposura photomicrographic  analysi1s. tnSpita ot
the more recent techvologios of samen awlyaia, the

anaoticovu] mrasl rothods nra at.til very renable

and omgara favaourably with them.
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1.3.2

Sperm Peretrat ion Assay

Many men with omeistently nomal semen
ara lya1s ard nornmal partners are unable to ndus a
pregancy. Other men who chow nprovarent of the
seman after various fons of treatwent reamin

infertile (Koss, 1983). For exh man, cross
species In-wvitrg fertilization technmiques which
wore daveloped primprily aa research tools, have
bequn tn emerge ag Mweaibly more scasste screaning

tests for fartdlity.

Reni.rice Mintz (i962) wns the firast to
denonatrote aperm penetration of zona-tree mouse
egga; and thia forms the methodologica) basia for
the aparm panatration Aagay (NVA). /ora-tree €999
hava bwen iwanimated by sperms of haterologous
spacies [Hanada and Ohang, 19/ Yamgimdii,
1972 . yamag imchi at, al (1976) showad that zona-
Fron hanmter egge could bes pénelraled by hurmn

eptym - an indication of {ts uanfulnamn in
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evalusting fertilizing potential. There have not
teen that nuch stocess with other epecies; tor exanple,

the mase ovum would allow rno panetration by human

sperm,

The Sperm penetration arsny 8lso called the zoms-
free e™stes ove aassay, hamter test, “hamtar test
{Roms, 1984) - |mn + hmster), heterologous ovum
peatratian tesl,; hags become pomilar over the pest
decnds 0 the sbixdy of fertility. While soane
investigators contevid tiwet L precdicts male infertylity
ond ocouid bR valuable for routine evaluation of
infert.{la couples, othara usa L in screening aandidates
bofore In - yitrg fertilization of hsmn pgge (Rogers,
Varcapon et al, 1979).

The basic proceAse foar tihw arsay rexpsires the
preparation of oa-free hamster eggs which are then

mixod with humen samen and obeerved for panetration by

Uw Rperm.

AL tie tim of tartihizat.ion, the humon &ewm I8 R

haploid cell with 23 dwomosoren, It han A nignly
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condgwad ncleus on tagp of which 18 a proteoliytic
enzywe-tiiiea 11p1d Dbl laymed mertwrare, the acrosomwe
mabrane-vhich 15 essential for peetration ot UW
layers eirronging the egg. Following the fusfon of the
sperm outamertvane with the ivewattrana of the
acroson:, proteo(ytic enzymes are relassed which
dieperse the cuulus calls surrounding the ovum before
the sperm rasches the zoa pellucida. Contact of eparm
and ovun Rtartg by oontact of theair matwranes and this
18 followed hy penetration of aparm muclauss into the egg

Cytofr lasm.

The 2o 18 Alteraxl iy the reloara of ceartain

anzyyaR on the ey erface s0 that it bacoma
imenetrable by other speavs tharaby protacting tha egg

trom poiyspeymir.
Tha senaitivity of the assay in fertility diagnoeir
ia dafined 2a ita ability to tdentity ma 1@ inrartitity

whan preasnt and n mn with an atsorMm ] result cAn be

pradicted to be infert.ile amxt vien verns.
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Vartables mvolved 1n this assay proceos s grestly

offect assay resuits e there 8 the neatd for
standardization of such tadwnical datails if infomation
derived fram 1t 8 to be useful to tha physician
(Blasco, 1984).

The reduction of asbstingce time fron 48 hars to

12-24 hwra orodead & sutgtantial  raduction in

»

pewvlating potential, longer periods produce nO
ahansamnt. of resulits; also axtencoad time 1N gennal
hlasma recucnd fertilizing poteniiai (Rogera 1985).
Spam procesrtng matiods affect. asssy resuita.
Karwor gt al {1979) reported that the ssmaration of the
sparm fron the Seninai plagm has been elown O

capncitales the gperm,

A washing up procedurs could he uned which involves
washing of the apesmva In & cuiusre medim e.¢g. 8iggerts,
WMiittan and Wiittingham (BwW} mediun.

Alterralively & "fwWim UR" mathod which nvolive’

Alleowming a ooxxantrallon of spwm ewim W nto an

overloy of buffer, thus providing AN nactive motiie
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"clean Up° sanple of eperm could aiso be used. Thia
mathoo evances pawtration when cowaEred to spans
wihich did not swim up although Wolf aid Sokotlosk: { iuuz)
have reported naxsistant findings.

e pre-incubation time of the sperm 18 aiso v&¥y
Inportant; a langer preincbation period of 20 haurs
gave high levels of penstration tUwan the 7-hour pre-
inamstion period (Johnsan and Aleandar, 1984).

Time of sEvTregy interaclion is important and the
resutts vary fran one group of workers to thae other,
Mogars, Perresault at Al {195A3) ehowed that optymal
twnster egg-sperm penetration ccase at 3 haours.
Howaver, 1t has bhean Ruggested that longe* sperm-egg

interaction Lime protuces higher levals of paelration.

This cowtd poasibly be dun to the fact that shortened

pre-inaoation fima wowuld nmot allow fOr an optiml
Chnac itat ion Lire for the sparm.

Sporm concantration. 1w atandordized mathodology
in {Jw sperm penotration AsgAy racomandn Uwt 8 eperm

cecentral ton of 107 Rperme/mt  be jncadated in a 0.0m)
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Hamster-~eqg recruitiment,.. This procedure has
bean standardized and it recowends tha uss of
mature tamle rats, fosx to twelve wecks old
(Blasco, 1984) or at 1Jenst six weeks oid, but
fraterably syght weels ta twalve weels old (Rogers,
1985). If the time lopse betwean tha 1nject ion of
hnan Choronac Gonadotsronin (HOG) and the recdvery
of tha oocyts i@ extended beyond eighteen hours,
there 18 ¢the dangar of RO ooccytaa getling
spantaneously activated thereby [cosing their
BURCANL LY 1Ly to penetration (Meneres and Peter,
1985) .

1.3.21n} Assny Frocedure
Mature rem @ QOlden ammters are primad with
Post maomausal grwndotronin and Kmn dorionic
goBIOLTUPIN, ogha with cutslua arae obtained from
tsonn W ima0 go l0en hamatara. (heea are placed 1n
® fwrepared hyawronidase solut.ion and gantly

stirrnd. The egga are rewashed a few minutes
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later, after which the asmulus tade and selected

#ggs are Placed to a drop of BwW mediumn and

vashed 6everal times. lord of eggs which are

sfMcmenity placad nto trypsin solution  soon
dissolves 1in lees than 45 seconds. Saon after,
eggs are transferred Qickly into a petri dish
containing wasted spem aspandad in BwW or 3.5%
Huen Serum  Albumin {HSA)  (Rogers,  1985).
Approximataly 20 to 30 eggs are placed In each dish

contasyming abcut 10! sparme. The medium containing
both erbarms arvl eggs I8 cmpistely ooverad in
paraffin o1l avd nabated at. 37C for 3 to 5 hours.
Fggs ore hereafter aspirated, washad tive tinea
with Bwy madium, put. on s)ides, (ixed, dehydrated,
ntainad, have covershtip mMounted on them and
axamined about ton At a tim undar n diasacting

microecope., Fgga 1n which decondensed sperm and

tail eon b6 ideniiified wara cinafified ns
fart.{)ized. Standard scoring mathods comara

penatsation by tha potienl’'s &parm {o that of n
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ko tertite male subject (Binor et al 1980).

Results are expressed as percentage peatration or
fer.1lwzat.ion on fresh or stained preparat ions.
Rogers 1985) used an additiomwal parameter which is
the fertilization 1noex. This 8 el to the
total number of swollen haads divided by the nutbar
of eggs examined. This actumlly is & reflection of
the axtent of acraram react.ion in the eam le, as

thera 18 o iNhibit.ion to polyspermy in zona-free

hangter eggs.

1.3.2(b) Corralation_ of rhe Sperm penetration Assay
{SPA) with other mole fertility teats

A. Functional corralates

(i) Correlation with clinical Ffertility

denoisiratea o high ocorrelation batwean
SPA and clinical fertitity: that 18 a
mA e mtient. with inability to inpregmte
a nrormm poariner will have a low to zero

ovun penotrotion regardiera’ of tha nmature

of the standard semen anmalysia Ross

(1962). Blasco, (1984), renorted the
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ccarraence of Ho pregnancies in patients
whore fhushand's eperm ality was cleariy
below rormal but whose sperm jad

penetsated husren avum,

(11) Correlation of SPA with oconventiocw)
saneyy arng lysis jarameter.

Inspite of much work dow 11n this ares,

conf lict,ing abesrvations have been reported. Tyler

t al (1981), Hall (1981) end Zausneguelman at al

(1381} reported no corralation batween percentags

panatratad ovAR, or igirm) &erm dangity, matiliLy or

mor pho togy -

Cohen ef gl (1982} fand I1ow correlation

—

betwaeon the SPA and both sperm count and motile

Bpera That mama year, Berger et nl, reported

aignif icent worrelation between the SPA ond eparm

cxmt,, meem motility and morphologicdlly normwl

aperm,
In a1}, the SPA dues correlnte with came of

tha rout.ino agmy ans lys is paromtore, the moat
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81911t 1CANT COrre at10n belig mtility, qality and
rorpho logy (H1ascn, 1984).

The SPA test tas qgenerally been adopted and
dissominated without critical evalumtion and this is
probebly responsible for the conf Icting reparts that
have been obtained. It is difficuit to evaluate the
of facta of the test. on patient maragsrait as reértility
arx] infert.ility are a contiruum. While the diagnosis of
mala Mfertility based on an Abnormal SPA may comasa
an airendy stresstut situstion, & normal SPA tast is
leaa masningful e mny 1In vivg fertitization
requirements are not. neasured by this tast. These
requirements include: penatration of cervical mucus,

cmuius cophorus and zoww peallucidh. 1ta clinies)

benaf it in the meantine ta yat to nmrit 1ta sLostantial

avpanpas: hancs should probobly not ba  uRed Lo AvAa luata

Intertiia couples (M0 ard GimeR, 19AR). Clinical
of mnla NMertilitty pati1enta Nroduon sperTd Which are

abte to terttlize krmpn oocyte in yitro (han et gal,
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1884). Althasgh it does not replaca the standard saen
analysis the SPA has bean reparted to be nora predictive
' than esmm amdlysis and the iinclusion of lLoth
sperm/bovine cervical muals, sperm/numan cervical mucus
tests in a cowmlste infertility evaiuation haes been

recenmendad (Roger et al., 1979), Howaver, when
carefully applied and interprated, the SPA puvides
Imtque information vhich often reinforces tha &8lection
of therapeutic options such as AID or IVF (Overstreet,
1986) .
3.3 Sperm/Muam [nteraction

Mucus penetration {s an additional paramster n the

naseasvent of enscm perforvanea. Sparns wWhich wil)
be capabla of fertilizing an ovun must be able to
migrats tivough the "barrier™ creatsd by the
cervical mucus, Mucug pendtration asgays shouid be

ob )aCtiva, reprodcible, standardired and

ouant.itatad.
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Older mathods ot eva luat.ion were essentially direct
contact tests on slides between sperm and wwass and do
not. fulfil the afore stated criteria 83 t 18 1MpoSsi10ile
to control all factors affecting muas siwaring, size,
oepuh a.t.C.

bawer assay tedwnicques gmloy the use of capitlary
hbes which axclude sore of these problem suon vat
rore reproducibla resulta are obtained.

Mucus 18 carafully dramn Into caprltlary tubes
avoiding bubbiles, blood and excesgive ceolluler
ocnponents. flat rather than cylindrical capillery
tubes are used ns this factlitatee micrasapic
momirmtion of sperm progresaion. Tha mucus must be
drawn U tha cApiilery to a 1ine drown with a scribe or
Jevaller’'s f1ie, \ndicating the final laigth of the wha
usad Iin the asany. A non-toxic seslant a.g Critoseal 18
forced into thie ened of e toe wit1|l nualk 18

pProtuuxiing aelight.ly from the other and which 18 then

imvweed N raren. the preparation 1& 1nadmtad at J7og
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in the wiright position keeping ncutsBtion time pPrecies

at. standardize hunidity. Microscopic examinatic is

dowe at fixed time intervals.

One of the paramaters which have been measured is
tha velocily of the “vanguard” sperm.

Using 8 time-photographic design, Ketz et al (1280)
were oble to calculate the percentage rotility and
sSwImMIng speers orf spatozoa N cervical NUCUs.

Sokotoskt at al (1977), maasured light scottered by
Uwe spermatozoa nmoving in  the mucus with a pholotube
receiver. Using laser beam as the light souwrce, 1t was
pocaible to evaluate quita precisely both tha percentage
motiiity and velocily of spermotozoa.

A mjor problem involved in thia test ia e
atandardization of humn nuctm.  Sbgl Itute substaness
wilh charactsatica aym lor or clna8 to thosa of huon
mJoUR have LOeen used. 8oving sarvical micus 18 one of
Ruch; ather Include egg white and gele, Bovine cervical

mxin soears to be most auttable bexcause of 1ta

biopriysica | and chemienl aimilarities to tumn mns.
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Ruman 6perm penetrates both bovine and human mucus in an
apparently similar unidirectional way (B8lasco, 1984).

The great. advantage of hunan muaus in these asseys
18 the poasibility of coparing patient rucus with donor
muCus and 1t necessary, camaring the motitity of donor
sperm in both donor and patient mucus. Such tat 1t thd
husband’ s sperm progresses well into surrogate mucus 1n
the laboratory, the poor post coita) result may be
reasonably be assuned to be dwe Lo an abrormal muxcus
dwracteriatic of tha wife. Alexander, [(1981) ohserved
that there 18 a difference of sperm panetration into
meus between hushands vhose wives had conceived and
those who had not.

Schutte (198%9), stwdied tha penhatration of humn
epermotozoa in atandordized bovine cervical muams (assay
Penatrak) ard reported twt Penflrek can detect thase

» dys-function of spatm notility which cannot be d18gasad

by conventiov | gamen omalysis.
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1.3.3(a) Correistion of the OCervical Muaus tast with
other methods of infertility evaluation

A gaod correlation exists between the results
of tha postcoital test ard in vivo penetration
Assay test. Sperm motility and viability were
directly correlated with penetration but not gsperm
eaoncentration (Alevwander, 1981),

Inspite of advancerent. mda 1n this area of

study, non-penetrating eperm8 must be fully

eva luatod with additiora) tests of sperm capahility

Blxch 88 tha harater-ova panatration tast, indirect

antigperm antibody teats in eerum and eeningl
| plasrm as wal i na surface antisperm antibody taestsa.
| 1.3.4 Test icle Biopsy

| Microscopic erolysis of tasticle biopsy 18 an
wportant. tast of haman  reprodusct fve function and
haa tean n use for raveral years (Manion and

Oottarela, (1901}; Gtoinberger and Tji0e, (14oH))-

Hoaover, it has e 1sed Ly sost clinmicians in a
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rorqantitative fashion and this has 1imited its
usefulness and led to many errors W 1S

interpretation.
This met)hod of assasstent 1S hased on thé
discovery that the rate of spaTatogenasis n any

species, ncluding man 1s always constant even when

sperm output is  reduced. itherafors, quality of
sperm [raauceo by Ul testicle should be ref lactad
by Wwhat 18 sean in 8 fixed specimen of the testicle
bionsy- However, advancs 1n physical diagnos is,
save» evaluation ard hormorel ecrean1ng hava
Vimited Lhe need for tasticular  biopsy.

Clinically, biopsy 18 reserved tor AzoORpermic

patients with palpable normal  testea o nomal

lomonal tavels (Ross 1983). In ums category ot

potients, only o biopey can lgantify those with

cbatrictive azoospemia. LukeTan et pl (1978),

cmijoywing a testioslor biopsy nethed, coumnted all

5 18 yvt 18 sertol and
comrnerts of SDOrTO toganBR 18,

ge™ celle 2ithin each seminiferous tubwi 1nr e 083
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section and found a correlation with sperm cant.

This mathod involves exciging 8 smll por-tion of

the testiallar parenchyma, fixing, dehydrating,
clearing, emedding, sectioning, mounting on 8
micrasaye stide end staining approristsiy. The
method of coumting adopted by these workers was
howaver tedious and tima coraming.

Silber and RodriQuez-Rigqud (1Y81) wpvroved on
this method. Tho only seminifercus tubular
campoent countsd wera muse spermatios and these
wera fomd to correlate woll with spem aount.
Thia maethod was better 88 the sparmtid ie the
sitplast coll to idantify and har the closast

correlation to sperm count. Tha mathod was also
not. ns tedios and time consiming as  that of
Zukermin ot al (1978).

Uderzo ef, nl) (1984) wusing a tasticular oper
~vocga biopry oliserved marked roduct fon n tubular
fertiliky xiex, decransed ehHmrmtonganeein and

apithalia aplasia in ecma pAtiants ULreated for
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childhood leukania.
iest1cule bhiopsies revenled certain alcoxi-
inddred fertility disturbances involving loes of
typical arrangarent of elangdted spermetids in the
fom of a “banch of grapes” as wel) as loas of
acrosgmi formation (Haider and Hof fman, 1985). In
the eam@ year, Dorat et al (1985) dsronstrated
alteration 1n leyd1@ calls norphclogy §n 242 cases
of imaired fertitity using testicular biopsy.

Cytologic auentificaticn of tasticular eaars
fron 100 Infertile man using the Pappenham and
Papon jconou  staining mathodd shawed reasorabiie
corralation with Variou’ hiatologic aiagnoria and

18 voiuahle in the diagrosia of irpaired fartidity

(Guithar st e 1988).
Awort, fron e usto ] histological evaluation,

enzyma hiatochemical evaluation mathod  when

accorpanying tha formor, have been demonstrated to

be complemantary to 1L (Ha1der et al 1985).
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Hormona |l Proftile

1.3.8(a) Circulating Horronal Screening

Spenmtoganesis is a coplex Hrocess
greatly influexcead by nterrelaticnships of
harmonal levels 1n circulation. The value of
hornmmora 1 studies in the evaluation of male
infertd ity eva luat.ion canvot. be
overevphaaized. Hovwaonel screening for
androgen profile in  all categories of
infertile mle will allow:

(1) ™Ma  identification of otherwise

vndiegnosthla adreral  dysfunction atone
or n ocowination with variocoese'e or
olher abnormalities.

(i) The more accurate cotagori1zation Of rue
1iopathic infertility,

{113) ThAa recognition of that group of
AZOOSPA MIC patents or rAvarqaly

o1gospermic (<3 x 10Y mppemy/mi) WwnNo have
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1.3.5

Hormonal Profile

1.3.5(a) Ciraulating Homonal Screenyng

Spermatogenasis 18 A cowlex prooess
greatly influexad by interralationsh:ps of
bornoa] levels n circulation. The value of
hormoral studies in the eveiuation of maie
infertil ity eva limtion anvot be
overemphoszed. Hormal screeninmg for
androgan profila  in all categories of
infertile nnle will allow:

(1) The idantification of otharwise
wndiagnasnhla adremnl dysfunction alone
or n cobhuwntion with variococela or
otiwr abnorme 1ities,

(1t} The wore maccurate cavegorizatyon Ot Crue
1iopdthic infertility.

(#11) he rexgnition of tut group of
NZOGEP™M MIC pat {enta or Ravorely

oligosparmic (<3 x 10° sparm/mi) who have
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no hope of treatment and thearefore shauld rot be
sub jJected to g gical or prolonged medical forms of

treatment.

Wnile effects on spermatogaeesis/sperm
fertilizing caspscity of cCircwlating seum/pP lasmea
leve I8 or narmores 1n uestion 18 more popllar, tha
role played in sparm physiology by saminad) plagam
hormores 18 haghly controversiai.

Hormones usunlly ecreewd 1in 8erum dating
fert1l1ty avaluation includs:

Dehydroepiandi'osterona suiphata, | O&hydroxy
progestarone, Testoeterone, Prolactin, Follicle

Stisulating hormorma, Jutainizing hormone  {Roes,

1983).

Goern! ly, over pe-odhact. {on of
dehydroep iandrost.ar one ond/or 17 Ol =
hydoxyprogadtarone a8 well a8 mild to modarata

docir pase of Rerun tastostorono 18 aasoC 18tad with

oiigasgormin (Rora, 1961).
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Prolactin plays a peripheral role in malg

reswoductive fimction. Nomal  serun concentration

of prolactin exert peamissive roles in the male
reprodusctive tract, Prolactin, &8ddaed (0 Umwa
ejdcuiata Incremses oxygen uptake by sperms
therefore edancing tha aperm moLY1ity (Ve lazquez-
L e t al. 1980). Prolectin Influerces

—_— —— 1

testioller eterotdogeresis tvough  Prolactin
receptors sitad on the Leydig cells. Wshlgtrom at,
t_u ( 1983} fa1led to davorwtrate Prolactin receptors
n humn Leydig cella but tlhey dascor ibed tasticular
action ot Prolactin 88 Indirect; recspPtora were
howaver varonstranpiea n the rat Leydig cella. At
hhya1010gica) concentrations, it atimalates
TamtonTare BecEekion by keeping up tha nurtear of

Lutatniz g hormane (LH) recepors (Leroy--tertin at

al  1979). In nacute hyperprolactinocrain,
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direct attect of Prolactin on spamatogenasis s

yet to be established, hypaprolactinemia las been
implicated in infertility (Segal et al., 1979).

Gonzales et al (1989) danxstrated s)gniticantty nigher
sarun prolactin  jevels n azanspAamic mAN annared to
polyzoospermic, nornozCaspeMIiC or Ol 1geZensSpemMIC NEN.
Serun Prolactin leve I8 were also higher than tha seminal
lavela in man with both normal sparm concawwration and
FOLY 11Ty wnille twase prolactin lavels were not
Bignticantly ditfterent in oligorxx=parmic and
PO 1yzOGBOEMIC (BT I1ANLS.

Mala Infertility ansncirted with hyperprolact inemta
could reault fran three clinical entLiaa: (Segal, 1979)
{1) Uypogoondimm, aspermin, low goadols-opin and

teatosteronn lavel8  witn gaiacrorrhea or

gynascomstiia.
(11) Inadscqudte sexum| tunction due to IPOta e

A 108t of 11D 1o with Jock of erect.{ion.
(111) Teatiaslor dyatunction dso to epermlogenas i,

apoTmitoganic arreat., nhe irad sprerm mot{YiLy
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or law Eparm Qquality. Serum screening for

frolectin my therefora be of valua in men wo may

have "1diopethic™ ol igospermia.

whiie routine screening of FSH and (K may be
of nmrense diagmst {c value in savere
o} Igasnarmic/azooepermic  men  with  undersized

tastes, this procedre mey not be of nuch banef it

in noderately olgorparmic men withh normal 8i2ed
teaten.

Thyroid functlon teats hava not. been shown to
have any value n the mnagamnt or mle

infert11ily. (Rums, 1981).

1.3.6{b) Mopongl_Gcreening  jn Seminal Plagm has
proved tO he of eome disgromtic valua. Elevatsacd
saming } tantoaterona levals (Moreno-kscal lon, 1442)
have beoo reported in ajJAculates of men with
abnTm | gamen 0B IyRIA., ihe effect of reMinal
prolactin 1R yat wnclar. Purvis et nl (1916),

vepor tad high senina) prolactin lavala n nrertile
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ma with ot1igospermia atthough the highest seninal
plasme projactin levels were reported in nome
sevenw ganples (Sheth, Sheh and MgRLa la, 1976).
AlsD 1 - vitro experiments ehow that prolactin
avaces sperm fructose utilization.
Reports on Uwe levels of FSH and {H are rather
incorsistent. Yhere howaver sso@ to bhe 8
rolationghip between a high samnal LH level and

sperm qualily-more spacifically sparm mot1 ity ad

metabo | 1em. ™Te levels n senmal fluid are
geveral times higher than 1n 01000 tsneth et al,

1970).

1.3.6 Scr ’_m_jm.wﬁi@mﬂm@fztﬂx-

—

gince tohe uiscovery of sparm antipadies In

mmm 1 ian cerun by Lanstainer in 1899, qite a lot

has bheen repor el in thia tield of gwdy. The

prasence of speem agalutinine M bicod and semen of

TN R Heen reported (Wilgon, 1964) and vor ioue

malhods tor datection and tpﬂm.iflml’.‘lam of thasd
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ant 1bodies have ocesn described (Rmes, 1983).
However, the nost comonly used tests inciude tie

micro-agg lutrat 1on test (Frarklin and Dukes,

1964}, macro-aggtutination test and the spem
lanchy | 1zation test (Isojima et al 1968).

The samninal plasme containe a vast array of
anl.igens, many of which are comon to other tissves.
Sperms  posseas  Intrwnaic anti9ens on thelr acrosome,

midniece and tai), eome of which mey povoke immusologic

infartility (Jonas, 1380).
Tnveatigationa for immemologic infertility includa:
8per™m microaggivut inat.ion, gelatin agglutinatimn,
Aperm fmmobilization and munof luoresence techniques,
Ant.iaperm antivodias interfere with fertilization
of. different. lavela. Progression of sperm thvough tha
femls fract or eogp/eperm fusion may be INhibiIted
(Swimn and Friedren, 1976). Thase ant.ibodies may be
preaent in either or both partnars.
Biaron (1964) ohserved thet. incransed titres of

sporm-ansociated 1gd or 1gA {8 not uncommon in infertila
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Men even 1n the absance of circslating antibodies.
The role of antisperm antibodies 1n the Infertile mie

patient remains controversial although nounting evidence

suMort ymuoorarti lily in sove man (Ross 1983).
Sperm-sur face localized sperm-1mmobi 112ing

antibodies have been proposed as baing responsible for

the redxed ability of certain spems to penetrate

cViml mucus ocontaining the corpiamnt nesassary for

aperm srobilization (Chen and Janes, 1981). Atso, the
relat.ionship batween sponia@ous sperm  agglutinat {on
88@n during seren amdtyaisa ond Immontogic infertility
t8 inprecire (Blasm, 1984).

Since most antieperm antibody assays eiploy
ANt odies or wiknow) speciflicity, the ntmiretat {fon of
Bixch result ig difficult. On the whola, nore work naeds

to ba ne especinlly on tho satendardiation and

apecific ity of the mathoda.
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Physical Examinat ian

Partaps the first step in the evaiualion
procedres for any male patient for wntesrtiiity
investigation s a standard urologic history and
urologic prysical examination with aphasig on
dentification of wvariecoo®les sand other genital
abrrorm it iea (Ross, 1881). it 18 1mportant to
cbtain an adequte smam) history of patient,
infarmation an drug vre or atase (vanthial et al,
1979, Kolodyy gt a), (974), expoars to industr ial
toxine or redial.ton or poasible intrauter ine orug
exposura (Uvasgh mothar) (Hemiwes et a), 1988).

In an axtenaiva raview, Steenao (1889),
Oenacrihec tvo groups of npporatus for use In the
amntitativa datarmination of the teaticular aiza
or Vo, Thesa nro: Modal testea which are
vl lunb la in longitudina) nnd croas esecticm!
atydies dring puberty, and measur ing devicw which

ora helnful  espectally dwxing the adolescent
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yeaar(g) and in the diagosis of prablos

surranding fertility. TJooneters are wusefui in
Qaantitatively estwating testicular ansisiancy
which 18 a perameter of the testicular intergrity
at tiw leve)l of tubular function.

Indescanded or oryptorchid testis 1s a major
cauge of Iinfertility in the male. Koff and
Scaletscky (1990) asserted Uthat epididymal
abnrmality in undemcanded testis 18 probsbly more
aciron than 1s smixggaested in Titaratire. A urglogic
phyaical examination couid therefore revaal the
cause ot Infertility theraby saving more alaborate

laboratory/clinical 1nveatigations.

variocormia ia an  inportant cousative factoc
th  infertility (Bsat and Meaobatn, (1988))., A
fFmAall to roaerAatAa aized voricocele can ba datacted
{by palpation n e patient in the atanding
poe 1tion, performing he valsalva mananre. Rms
{1903), dascr 1bed o bldiroctiomal dniar

{(Vereato muodRl 03} which {a esry ti use arng
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acarate at detacting varicocnle.

1.3.8 Soreening for Infections

Infections in the reprodictive trect may
affect sparm prodaxtion, transgort end viadility.
A comwplets uriralysis to eavaluate possiblie ocoult
infection 18 easontial in aevery tertility
avo\uation (Ross, 1981).

Prostat.itis, Urethritias, aemimal vesciculitis,
poet pubertal mumps orchitis, tberculosis and
gonorriva have 10ng heen considered common causas
of inferfality, Howaver, 1inspite of mounting
arsociation of Infaction and infertility, Fowler
(198%), has reported that Infection 1a rot o
frequent cause of intertility. However, &creening
for ntact.g vwould Prove vahshle especially when

sarEyl ana iyRI18 18 ndrmal,

1.3.9 onn flow  cytomtric megBuraments _in._the

evaluation of mal® wnrertitiny.

Durwng ww pro@asf of ERpermmiogenasis, thwo

troliferation of germ calln and thwr

tranetarrntion rrom one Coll claaa to the otiwr 18
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assaciated with changes 1n the ONA content end
distribution of the tubular cells.

Single cvl) 6euposions aan therefore be
subjJected to DNA t low cytonetry and measused withtn
tventy minutas. ONA flow cytoetry of humen
testicular material was reported by Clausen et al
(1978), @augogesting 1{i:s applicahility in the
invest igation of male infertiiity.

In 1981, Clsusen et ni, using testiailer
matorials obtained by Fineneadie-asp iral.ion
test iculor biopales of man undar invest igation for

infertil ity demoratrated a variety of abnormal ONA
hiatograms oopared with Uwsa of fertile or
healthy men, The tadviue W reported to give
reproducid o results, cousas litlle harm to tho

pot.ient nond has 80 ter not. fhown any com licat.ion.

1.4 Methodn of evaluating fertility In Male animla-

The hiatoric csetrotion stigi{ies of Aristotln
N U4 opened Y A New area in Uw study of nnla

reprodcet iva function.
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Laboratory animals are usually obl)ects of

exper imentstion ot tha endless )i1st of new d'ugs, fouds,
awvirowmental agents/polliutants e.t.c. With a view to
awing logical nferences and
extrapo fating these to humans.

Although the problam ot infertiltty 1n animalg is
Mot as cbvious a8 it is in humans, it is none-the- less
iresent. btuch problems as infertile oopulation and non-
MalLing behaviour particularly In anima) hdond-y cause
anxiety and severe 1088 to farmers. This also 18 &
driving force n the sesrch for better mathods of
ava juat,ing m 18 tertllity.

Most. 0f tha mathods which are usdd 1n avaluating
mMio fertility tn homans were devaioped using laboratory
AN E8.

O mior problem pesalior to Ilaboratory and
¢dorestic anfanils  1s the onllection or an ejaculate tor

Aralyain  In eom onima) rpeciss this problem has been

m'qfu'|'|? aurmountad, Lake (19%7), Jderonatratad

Bems collect ion in fowl using a Lumbar mananga mathod
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he also auggested the use of an artificial vagina alone
or with teaser femles in domEstic mmeis. Anderson
et a) (1983), collected samen fran mice using an
alectroejaculatory maethod.

A massage mathod of samen collection 1n the dog was
described by viala and White (18963). Platz et at (194d)
described an alectroejacu latory method semen collection
in the giant Panda. A bipolar rectal piobe consisting
of a rod 68.50n long and 4.5am in diameter was applied
atter |Juwbrication, into thw rectum 350m deepd. Tha
voltage ano current. of the stimulus rangsd fran 2 to 0
voita and 100 to 400 anpa, raspectivaly.

Balgrano (1981) alco dascr ibad an
8leciroejacu latory retbod n the rot. A lot af
Mt cuity v sty being anrountered  with
@lectroe jacsiat.ion in rodenta which has led to the

Ueve lopments ot other mathods of sperm collection in

thia grop of animals. Hlyamoto and Onang (1972)

bropai st b suspealsan of enididpm) spermatozce by

mixing ta caudal apiidyms 1n amla of Hank ‘s salution,
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They demonstreted no striking difference n the

fiartilizmg capdcity between sperns recovared irom tha

eDididyns and those from the utarus ot hamstar 16
minutas after nating end suggasted that secrel.ions from
the mie accessory glands do not flay an npartant role
in minteining the fartilizing 1ifa of spermtozon.
Ovnoy and Geogra (1983) among other workers

utityzec the caudn?! epididym) spem auspengion in

ava luating eparm count as wB 1l as spam moti1lity n the

| rat.

PaTBtoIon hava been axpressed fraa the ttaerus of
the tenala golden hamster (Miyaroto ano Unang, 149/2)
end, epayed ewea treated with progesterona and estroger)
{Alltson and RobDin, 1973} and vtANM of tem la ratas
cchabiteo with ma 1a rats exposed (o triehlorpethy lena
(Zenick et a] 19684). 1984).

Rock snd tackson (1957), deecribed group mating and

180 1atar1 st ing tacinicges for Um assefarat. of male
fertiiwy 1n e rat. Thie mthod saaannad the

B1010Gica | tnctioe of tha callg [Dealed ITom the
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spenimtogenic epithelium, producing fertility pal.terns
invergaly related in tima to sperimioganic phage in
atixly.

The groupy mntang technicue  involves the mat.ing of
treated and control mate aninnle with fennlea at proven
fertitity. Tha iaolatad nal.ing tactn lqua (Chinoy aivd
] Goegre, 1981; Tranler, Halea and Motnire 1848), which s

© an nprovenwnt. O tha groifl tating achnigm invotves
Piring of iniviant teated ana oontrol mles with
femle rata of proven farti)ity in seporate cages. Male

fetility 18 evalunted by 1Oting the (1Lter 8128 ana wall
&R rRAcrntion aites. The asxaralul applicat ion datwnds
N the fact that in rats and moa, ATiogenas In a8
wall a8 g mmtaromn e limination (rossets continucualy,
lrgely Ingpwdantly on fragarcy of mting, [Ne
disemitagh o1 uwm eathod 1s Ut it {8 tediows and
reQutren large assbaca Of aniceis of proven tertiiily

{nchmen gt 51, 1981).
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GIAPTER WO

MATEHIALS AND ME (1UDS

2.1 Animals: Tha rals used wera aolit mle and iennte
albino rats and pre-pubertnl male rats of Wistar
strain. Thay were Inbred in the enimi housa, Ogun
Statea Univeraity, Ago-Iiwoya and the pre-clinica) animl
housa, College of Medicine, University ot Itadan.
These were housed n cages at roon teperstuwe and fed
moure chaes (Pflzer Products Nig. Ltd.) with water
given frealy.

2.2 Reagents: Organic solvents used in the study were of
"a@lar” gredes and were used without further
st ication. Other chemicals and reagents warae
obtainad trom HH and Higma (hemical companies and
whera necossary were stored according to the
mrufecturer'sa inmatructions.,

2.2.1 Bulfers and Physiologica) Solutions

TR

(a) Rorats Buffer (M 9.8) used in ChloroQithe assny.

o lut jon A.
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(1} 18.G4gn Potassium Chloride was di8sc Ived n
25mis disti1led water.
{11) 15.4569n Bor tc acid was then dissolved in (i)
abova snd made up to 2 1/2 Vitres with
tist.illad water.

So tut 1on

(1} 6.Hgn eodiun hydroxide peiiet was di&solvad
and mde Up to 1,700nls with disti]led water.
Solut1on B wog adoei to solution A and made
w to § litrea with distslled water, e pH
wos checked and adpisted to 9.8.

() Phosphete huuffered saline for testosterono
aesay (pH 7.2 to 7.4) war prepdred by
dissolvirg the tollowing in 1 litre of
distilled witer:

3.05¢n sodiun dihydrogen phospiets (hyorated)

(Nali2PO« molea)lar waight (nwt 156),
2.35gm Sodiun Hihydrogan ghorPeta |antiydras}

(ma., 120).
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11.60an Disodiun hydrogen prosghate (anhydrous)
(Naz21#P04 nwt 142) .
14.59n  Disodwum hydrogen phasphata (hydrated)
(NaziPO4 . 2120 iwt.. 178).
B8.80an  Sodium Chior ide.
0. 10gm Thianersal {marthiolate)

t.0gmn Gelat in.

(c) Phosphate buffered sallne for in - vitro studies was
mode twus:

Blg NsCl and 13.0g NaH:PO« {hydrated}) was
dissoived in approximately 900mis of disti! led watar.
This was sdjusted to pH 7.5 (using either IN NaCH or 1IN
HC}) aftsr adding 10g NaNDy, made 1P to 1 Titra with
diat 11led wnte and atored ot roon teweratize. Thia

w38 the elock solutton to mnke a working dilutfon:

100m1a ot stock PBS was addad to 1.6 l1itre banker
and volum made ) to 950mia with dietilled water. pH
& adRPte0 to 7.4; o volum mde () to ova litre

wd Alored at. raon taperatise.
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Chloroquine diphosphate salt  (7-Chloro-4-(4-
diethy 1-amino- I-methy Iburyl amino)quino! ine} used
in the etudy was monufactured by SIGMA Cheanical
oaryany . St. Lours Miasour i, G338, {SA.

Reagents and Chaenicals used for tha Teatpaterone
8ssay wera obtained fron the w0 matchad reagent
progrems,

Reagents ang Lnemcals were weighed using a Mal.ler

A E 180 thalance.

METHOOS

Two categories ot mla animale ware weed in
the study namly:
AUt male rats {100 to 140 days old) and

pro-ptertal mole rata (60 days old).

A2t femnle rats of proven fartility and
wraa! astraas cycle8 wwd@ nlao used it when

bt wiwrg not Bvatlabls, mbtura virgin femilae

rats wern ussd.
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The awit male rats were randonly eelected
nto eighl. groups of at. lasst g1x marberg 'n each
group as follows:

Group . These recawved diatilled water
wirich wvas the contro! vatnhicle ntreperitanaally
(1/p) anyd served n8 the control group. The rats
wara ascr if iced fwenty-tour houre nafier the last
injection.

Gragy 11. 1hase recaived 10g/icg body waight.
Chlorogiine base (1/p) dally for 7 daya and were
sacrif iced vanty fos hours after tha lsst dme.

Gropy TIIT. Thesa received Umg/kg body
waight Ohloroquine basa (1/p) deily for 14 deys
and wera eacrificed twanty-tour hourg atter the

Iast, thse.

Grap [v. Thess raceived &mg/kg body waight

hloroquine basa (1/p) dstly for 7 daya and were

MG 11 100 enty-torr houra after the last dowma.
Coup V. Theae recalived &mg/hg body wmight

Olorapinn taan (1/p) hily for 14 dnyn e wewe
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sacrificed twenty-tour hours after the last dree.
Grop VI. These received 100g/kg body »0ight
ChlorocMine base daily for 14 days; thay were
sacrificed on the ei1ghth day afier the last dose.
Group VII. These recaived fng/kg Hody weight
hiloroepiine base daily For 14 days ond were
sacrificed on the eighth day aflisr the leat dose.
Gram vill. thr gromp rerved na the control
grow to rat grouns VI and VII. Thay reeeived
dwst.1t 1ed vater; which was the control vehicie and
were aacrificed on the etghth day atter the Iast
dose. Rats in groups VI, VIT and VII] were
involved 1n the fertility study 1n wiiich thay were
mated {arter the Jast dosn) with Femle rats over
a period of T daya.

2.3.1 fat bacrifi ice

With tha axcti10n ot rate in groes,s: VI, Vi
avt VII1, nll (he male rata ware anmnesthetized
with thvepseteost sodium (35 ng/Rkg body woeight

(bwt): /5 (Inlza-poriatoran | iy) twenty for hasa
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after the last dose. The abdamen was oOpened (n and
blood wvas co |lected framn the dascending Bsorta into
8yr inges oontaining Ethylena diamina tetraacatic acid
(EDTA; 10GX%) which was used ea tha anticosgulant.
Abost 0.0%nte ot the salt wn distflled water was
dispensed into Sml capacity syringea. In each case,
4amlas ot vlood wan collected.

Plasma was obtained by apinning the anticoegu lated
hiooa tor 10 minutes nat 3,000 revolutions per miruta
lrpn). Plasm s obtained wos atored frozen in erap

cp bes for Chloroqiine aidl Testosterone assays.

The right Testia of the aAnimal was mrediately
excisen atter blood ollection; fixed in Helly's
fimative for about bLeanty fowr hours and procassad
histologiczily as will be descoibed later ir the
theais. The right caudal epididymis was amloyed in

e Nt ais0 to ba dwer ibed Yoter. Both thw left

apididymia and teotia wewra frozen n  Mac cartney
brittlas (Atter being seporalely weigw} for

Chloronuina assay .
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Inmediately following the last dose; each rat in
gromns VI, VII and VII] was cohabited with three
randomly selected matira famie rate cf proven
fortility iIn a cage for 7 doye. Theas wara usad in
fertihily studies. Thia method of assessmant of
fertility is based on the i{eolatsd mating tacnigue
descr ibed by Bock amna .fackeon (1957).

SuccRarful  insemination  waa oconfirmed by thw
hrecanca of epermdtozon in 1he vagirml smwmar of the
famie rat. as early as poeaible sfter the mating. The
Prerance of §Ematoos was noted a8s the dasy 1 of
Iyé&yancy, Femin rats were separatad fran the mlea
on Uw aigt)) doy of achabitation. They were hoassed in
Qagen unti] tw fortesnith day of 1nseminat.ion,

O the fasrtrenth day of inceemination, aach femle
rat ws sneaathot{ized with Thiopantona sodium (35 mg/kg
bwt; 1/n). Tha abdomen wan openad up; the two-horned

Uiwrur fant.if fad ared {repected for pwegewcy, ( ittar

At’a el renarpt.itn aitsm wrn gantod, The arnim) wan
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later sacrificed by s!itting its throat.

§ Epididymal Sperm Count

lThe cauda! epididymie was excised, maccerated s/
washed repestedly in Gmls normal saline. Tha sperm
SUSPENSIoN was coutad Using tha inproved Neubouer
counting Canber and counts wera axpreased as mi!iion

calls/mi. Mis method of eatimation was adopted after

Chinoy & Gaogre ( 1983).

2.6 Histologica)l Studies

Test@s wera fixod in Keliy's Mixative. This yan
made of:

Helly's F1xatlve

5gn Meraur ic Chloride

2.60n Potaasiun dichromta digsolved 1In 1001

dietiiled water.

Ihe fixed tiesve vof vransferred into increastrg
orades of alcnhol(batng) 60X, 10X, HOX and ty0 chonges
of aheoilute (100%) alcgol for dhydration. The

Aot rated tiswms was troneferred into Xylens for 16
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minutas in a first, Jjar and 30 mrutes 1n the second Jar.
This was done to IMpragnate the tissue with Xylens, theredy
clasring 1t and making 1t becgre transparent. The cleared
tissue was placed for 30 minutes eech in six siccesaiva jars
of mited paraffin wax In the oven at about (0°c. The heat
caused the xylene to eveporate and the apace became filled
with paraffin which 1imwerted a firm consistancy necesssry
for cutting.

The tissua was later emedded in a sm)1 paraffin block
which was trimmed; first with a knife, followad by the
maotonkm, wnll, trimmed peraffin blocke containing the
tiesie ware sactiowed to a thickness of sfUm. The mectiona
were ls1d cut 1n 8 water bath to slraightan cut nall creases
and tramsferred unto altumintzed gQlass sl1088. Secr.ions
“oe damved In XNyleme and woshed in absoluts alcoho).
Lismas fixed in Mally's fluid ware trentsd with U.b percent
‘odtne 1n 70 percent nlcohnl for 3-5 minutes (" lodide™).
8ch pectiore were rinsed briefly in ta) water axd treatad

MIth 2.5 nercant, sodiun thiosulphata (“hypo™) unti] blaached
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for 30 eeconds to 2 minutes and then washed 1n runing

tap water for 6 minutes.

The "iodide and hypo" treatment was necessSary 8o
as to remve the bladc granular “mercury pigrent”
depasited on the tissua.

2.6.1 Periodic-Acid Schiff‘'s Teghnigue

Sect fons were oxidized n 11X periodic acid for b6

minutes and washed thoroughly in dist.illed water. They
wer'a kept 1n Schitf's reagent. for 16 to 20 minutes arvl
washed 1n  tap watar for 10 minutes. Sections were
then rinsed in distviled water; stained with Mayer'a
haamtoxylin for 5 minutas; rinsed in distilled watar

and blweg 0 rentng tap valter for 5 to 10 minutaes.
The stained eacticia were thereatter dehydrated by

placing them 1n 1ncraesswy) g¢rades of alcohol as

reviously desa bed. Oehydratad ata ined sections wve
Clearer; ;0 Xylena and hed coveralips mounted on them

with a drop of O=pex Montant.
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&:6.7 Haematoxy{1n/Eo81n 1echnique

Sections which had been treated with “iodide” and

‘hypo' were stained with weigert's Haamatoxy)in in
staning dishes for about 4 mirutes after which the
stain was washed off. First, with oisti]ied water and
later with tap water intid they wara bila. The blve
ect ions were counlar stained with Loswmn  tor a period
of two minutas after which eame of tha staih wes washed
off with distilled weter. The recl.ions were osnyaratsed
end cleared 1n Xylena; the 8lides wars mountad with
caoveralip with a dron of Dapex Mountant..

All Blides were viewnd under low pover and then
high powar 0i1 imeraion objective of A microecxps,

2.8.3 Clessification of Stagem of sparmatogenesis
The method of clasnif icat ion of apenretogsesia 1a

based on the morpinlogical cangas of garm esl) nucled
(Roomeni-Runge and  Gaiasl, 1960). It 18 an eight-atage

tlesat 1cption ot 4w semimiferad tbule epithelium.

tha ctagea are demeczihad 88 followe:
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Staga 1: From the beginning of the absence of
epermatnioa to the begimning of elongation of the

sparmstia nucier.

Stage ¢: trom the begwwning of alongation of the
spermati10 nucle) to the begiming of thatr 1nCreased
gtamani tity a0 01 bundie fommetion of the spematids.

Stage 3: Fram tha Degiyming ot ncraased
atainebl ity of the spemmlid nucilel to the beginning
Oof the tirst mataration divisioh ot the spanratocytes.

Stage 4: Fron the beginning of the first to the
o of the gacond matwration division of the
Rparmtogonia.

Stago 5: From the ed of the secyd mataration
division to tiw pOINt wWwhen tha RP&rMALIC (epermtDzOoa)
bundies tave ampletaly panetrated the tulwiar wnll and

are tourvd ciase to the spamtogonin.

ptage @ From the end of the mowvemant. of the
Gwwmtoron bisdlas towero the paIpwry O tha |

b0 ING of Umir movewent toard tha Tumn.
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Stage 7: From the start to the finish of movanent
of spernatozoa bundles toward the lumen.

Stage 8: Fran the end of the central novecent. of

the spermatozae t©o their som lete drsappearsnce trom
the lumen of the tubule.

The criteria used tor €l1688111C8t.1on Ara the shapo
ot the spermatid nucleus, the locat.ion of the spermatid
8nd spermatozoe N regard tH Uhe Darament namyana, Ue
presence of matotic figures ond tle release of
spermatozoa in the lunen of tha seminiierous umule.

Q@mantilotive analyrie of the tubules in stage VII
of aperantogaisa invelved cell agasmts ot stage Vil
paratids (Seethataksimi @t d4l, 1990).

2.6.4  Round Spermatid Count

sectiow stained in Weigerts’ haenatoxy | in and

€081 wero sed for this aralysis. The arrangeont of

the cn | tutar ecnponeata of Lhe saniniferoun tutwles wao

mot. t
roted: mturs spar ML 108 (that 1a, the oval spel rot. tds

withy asrk dawely ata ined d\ra!l!tin) in ton

seminifarows tabulan  wive contad (81bar ol al, 1901}
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and the average cal | numbher conputed.

2 7 Chloroguine Assay

Mlorotkiine was assayed In plasew, testis and
eptdidymis of rats in thwe groups dascribed 1n saction

2.3 of bw thests twenty four hours after the last

dose. Thw esssy rocedure was a spectrof ivor imatric
mathad noxti1ea  etter Alayi, (1986). Eesentially thie
consiets of release of Ohloroquine fram protein
aomy laxes by westment with hydrochloric ectd (tissues)
and extraction with diethylether in an elkaline medium.
Thie 1w rollowe0 by spectrof luorimetric examination.
This technique estimatea levels of Chiloroqiine and itas
me)or metabolites wn the tissua and i3 sersitive aough
toO b8 wsad In  pharmcockinat.ic 1nvestigations on
Ohioroquine.
{r} Standords
Chlororquine Atandhrde wars prepared In

0.1 MHC] and the ooncentraticn range for

plasm Ohlorcxpine asanoye was 0 x 10-'M

(blark) to 18 x 10°'M. Gtandsrd for tiesus
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-%
hlorocInge 8653Y8 ranged batween 0 X 10- M

(blank} to 90 % 10-¢M The concentrations used
was basaer on the {1 loroquing base only. Al

sanples were asaaYed in duplicatas.
(b) Plasm. Iml of plaam was8 dispensed into
aach mssay tube and put through tha assay.
(¢) Testis end Epididymis. Tha tissue wos8
diasected frea of edipose tisgue, weighed and
Porogenizad 0 o.IN HCI us ing porcotain
mortar and pestie. ADOUL 1g Or tigsue was

Tha
howogenyzed 11 GMisB of 0.8 HCI,

at 3,000

ither
7.1 To 1ml aligot of &
Azsny Prooedef:

oh loroqyine ®anderd, AL

hydrochlor lc  8¢id,

f 1.08 00
tant or Plasm, ]l O
rowgyvats SOY A

wng 800w,
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omls of diethyl ether was added to each tube,

vortex mixad for one minuta and centrifuged for 156

minutes at 3,000rpm. Three mls of the einer

extract was dispensad 1nto a sat of whas
contawring Imis of 0.IN HCI.  The tubes were

vortex-mixed for ona minuka and centrifuged for
fifteey minutes at 3,000rtm. 2mle of Uw acid
aneous layer was dispensed intc ancther sat ot
tubes to which 0,6m1 0.4N NaQl¢ and O.6mi Borste
buffer (ph 9.8) waa added to olkaniza 1t. this
waa shokan together nnd allowad (0 #Atand for

19ninutes befora flusvesence was raad at

axcitation wavalength of 33fwm and emieaion

vavelangth of 386rwm.

oxXtrect, was

Ortorogiine creantration In the
correctad for biak and extrapolated from U@

and tha
stancarg crve plotted for eacn eS8y

sctusl Chloroquine ayTaNtsat 10h Irasent in ench

-8 In
gan |& WA €8 iculated thking d1 lution factors into

{
caidarat fon. (Sea figUre 2.1). A Parkin-timy
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19.2.1: Siandard cufve for Chloroing cssay.
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650-10S fluoresence spectroprotaneter wes used.
Extraction with diethylether goave recoveries cof
80 £ 2%. the percentage coafficient of vai iation

ot 10 Oeterminations of a single samle of aﬂg/ml

as 8.8% whila the mean coafficient of var iation

over the wnole range of standard sanpie was

7.7 & 0.2%.

" 2.8 Radiolmunorssay of Testaslerond

2.8.1 our if ication of label led Testosterona.

n the
T™e radio-lobelled Testostaron® used N

LH-20
Radioimainino Assay wos firet purified on sephadex

oo lums.

() Procedura for purification

ifind by
21 p ciymg) from Amersrom  ves PE i

Chramtogeeph colums of peptodax  LH-20 (300n X

{ .Bom) Tha ®solvent system used was

=20 1
Toluarw/Matharol (85:15 v/v). Sehduex Li{-20 & O

vhiich
hydraxy | wopy)oted croes-1 \nkaq  dexiran

gata swollen in polar organic qnlventa.
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Seyaration of organic meterials in the colum
gel was by nmolecular sgieving, partition betwaen
solvent mixture or revarsible solut;s gel
nteract1ons. Tha colum was packed to a height
of about. 30cm atter the Sephadex must hava been
rendared swollen overnight. 20a!s Of tha solvant
yas used to wash the colum, 10,1 I 10-20/0::1) of
the wpuwrifted sterold was evaporated der
Nitrogen1 and dissolved in 3 drops of the solvent.
After vortex mixing f(or about 5 seca, 1t was
trongrerred o the coium with a mstar pipette.
The proocadire was repesdted with 5 more drops of
solvent atter which the laballed homone wos
allowed to run into the colum. More drons of the
labA 1 180 Mm@ up to a tota | of Iml was alloved
to run Into the lum. The solvent was added,
the tirst 1umis wet was aluted war discarded; and

imi fractions wera <o lacted.

Arant. of radioaci.ivity in aad fract.ion wan

datsrmined by dinpena ing QM) of each traction
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into comting vials, 3mls of scintitlant added to each

vial and oconted N a Beckran liquid scintillation

counter (S3801,

The tractions tnat ctontsined the highest

tracer concentration as well as those just befors end

after it were pooled togathes (See figure 2.2)

ina sloring vial and used as the purified atock

60 utIon.,

To make o working dilution; 15&!1 of the stock

solution was evaporated dry end vak mede up to 1bmis

with Phosphate butfared Saline; this gave a 1:1,000

dilution.

{a} iota on MEL".M&QMM@W
Resgent Progremm {1480a).
(1) Specias ot anmli: sheep .

one
(2) I!mnuaogen: Hapten - lestoater

Link - 3-Carboxymathy]
oxima.

Soarum
carrler -~ BOVING

Atlnauine {(B3A).
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L T A - N , —
L] 18 0 2. 2, 2% 28
| Froclion number (tm1 tractions)

slosierang on Sephodes LH-20 Columns:

. I Te

fiaciions 21, 22 ond

W
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(3) Binding. Expectad percentage Be after

reconstitutson to 10m| and used 1N acordance with

mands | methods - 53% to 76%.

(4) Sengitivity: Amount of hormone givting 90% B/Bo

when assayed n accordance with manuwus i method

§ - 10 pg/tubse.

() Specificity:

Crosa-reacting substance | % Cross reacttion

— ———

fedihydrotestostercne 3 14
4-antrastenedion® : 0.8
Cortisol . 0.001
6 oc-androstanadio] - 8.0
S-androstenedio) : B

£inal diluLion in Assay tube; 1:210,000.

{b) Testosterone Stgndard

Stock soULIONS of Testosterone standards

25.6M1/jitre in amules wera obtained from the WD

mtchea ranjent programma.  Working anncentrotion were

préoret yusing Phorpimte buffered saline (Pt 7.2 to

7.4) (PBS butfor) ARa  diluant. Gix atandards in
AN icates wara included in each assay and ranged from

88. 7mo 1/ube to 2200 (mol/tuba.
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{c) Prepsration ot Charcosl Suspension

0.0624g Dextran was dissolved in §00m] assay
buffer in a stoppered flask, 0.626g Owrcoal was added
to it and shakan vigorously for 30 seands. higs was

stored at 4oc.

(d) Preparation of Scintillation Oocktat.

Tha scintillation fluid was prepared by
digsolving 0.2g of PP {1,4-D18l2-6-
phanyloxazolyl) benzene, 2.2~-p-phanylenebis (5-
rheny loxazole) and 109 of mo (2,%

Oipheny toxnzole) in 2 litres of toluene and stored

in a dark apbosrd.

2.8.2  valigation of Tastosterone Assay
A reproducible agsay 18 one that gives the
RAmH rReultR eAch Lime it wos repadted. In reality
however, repeated measuremants are scatterod arotnd
A m™an valus. Tha precision of an assay 16 A
TARrn of the megnttxdo of thia scottor wnile 1ta

BCOrary ia 1w distwe Of tho acatter from ite
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trve value. A reliable assay therefore must be

both very accurale eand very precise.

Routine assay validation and assessrent of
reliabil1ty of the assnys were based on accantatyle
mtre ano inter-assay ver ial.ion, precision profile
and alope ot the atandard curve.

le) InLra-assa..y vagnt ion: Plagsm
testosterons {rom mote DIOOO donors at

° 1tha Unjveraity Coilage MHosfiital, lbedan
blood bank was repaatedly ssasoyed. The
flucumtion ot ndividal measurarenta
arormd a anan was calculated. Thia value
estimitad within-assay variation and the
vaiue was 10,0%.

(b) Inter-Assay Varialion: Testosterone from
mwile bLIood plasm pool waR meAstsred
repeatadly with avery nssay performed.
The fluctuatiora of tha resulta gave a
batwean assay (inter-assay) variation of

10.7x (Gs® table 2.1),
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TABLE 2.1

W - AN)_INTEK ASSAY VARJATIONS FOR TESTOSTERONE ASSAY

Assay Inter Assay Intra Assay
n vVariation var iation
(CVE) (Cvx)

Testosterone 2y 10.2 10.0
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Both tha 1ntra-assay and nterassay var 1aton
gava a value of ¢ 26% which therafore indicate good
precision of the assay (Tesh)ian, 1973; Teshjian ef
al, 1470).

lc) s1ope or the 8tandard CUrve

The =&siope o t)ie stantdard curva iR 8

theoretical conatant which s equal to -2.303
{(Romard et as., 1969) provided both the
rad:00Gt ive and non-radioact ive gtero1d atanaaros
have the ewme affinity to the antibody end the
system is at saturation {i.a., the totat amast ot
the atarcid bound to the antibody 18 conatant.) .

Sca i reslity the RIA 18 never eactly ot

sausration, tha value -2.303 18 pn approximtion.

Tha ppproxirotion nonA  the lara  ppproscihwd the

theory clnsaly. A gaxd qulity essay has an

aXFoymtaty eaeianl value of alcEa. A typical

tedtcatrone atandord 8688y Grvo ds ing tha aniree

Of thia work Jj@& ap RN 1N HIGT 8 2.3
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2.8.3 Extraction of Testosterone from Plasna

Testosterone was extracted from plasna by
adding 5nle of diethylether to 100A1 1 alquots of
Plasm in test-tubas, A blank lube eontaining bmis
of diathylather only was nc luded., [he tubas were
vortex-mixed for one minute, the etior axtracht fram
each tube was transterred tc & claan, dry Cest
tube for evaporation. To the dried ether extract
n each tuba, 2mis Of Dutter was added, vortax-
mixerS ana tert. for 5 to 10 minutas. This was
Vortexed mgain to ensure that the extract was
ropee Iy a1880 ived befare taking aiiquots for snalyais.

2.8.4 Assay Procedure

Testostercne standards and test sanmples were
DIN1etted ag indicatad in Ywe table 2.2. tOOIul of
the 1enei1s0 sterotd end 10?0] of 1he ant tserum
dilstion wore digpawad into all the tubes which

‘e thoroughiy mixed by staking. This s

INcutatad for 20 to 24 hours at 4°C.
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TABLE 2.2
T S Curve
::-'.-:----—__.____ —_
: PAS Cold Labal ted Ant tgerun Dextran

(IUI) Teatoaterone TYastoatarone [}ﬂ) rarcoal

(/’)

800 - 100 =

400 100 100 100 200
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Free and bound steroids were separated using 200/.11
dextran-coated charcost (0.625% activated cherooe?,
0.0625% Dextrainn) and centrifuged. The supernatant (free
fract.ion) was decanted into vialsand 4 mlg &cintillation
cosktail added. The contents ot tha viala wera nroperly
mixed sna nllowed to stand for at, least one hour in the
Huid gcintiltation counter haetore the amount of

radioactivity was datermined.

Datarmination of raocioectiIvity was done using A
Bersimin hiquid ecintilation cwunter S3801. Allownrce
'3 mde 1n the caleulption tor background caunts.
Every T remant of radicactivity consists ol 4 gross
fTeasurevent cotristng of two COIONENA’

(a} Smpie counts, and

(b) backgroud counta.

The nat eamie count fs obtained by subtracting the
b‘:"?umd cont fron the grasa cunt. he ecintiila~-
Lion ancktn il uped wan mnoe up of bg/L  PPO and 0. 19/1
Gty aoee I tolus® as deac thed in section

8.\ 1a;.
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The actua) amaunt of Lestosterone containad in
eich satple was subsequently extrapolated from the
atandsrd curve of that assay.

.9 Wumen Studies. Healthy adull. mie volunteers Agad

batween twenty and torty-five years old without
Clinical gigns of mlar ia and who claimed not to be
have been on Thloroguine therapy for the previous
four montrs were recruited to the aludy.
G lororitg eensitive (pruritus induced) malea were
exenited tran the study. The subjects were briefed
on the awms and Ohjectiveas of the stuxly, A pre
ader fnental saman sAaMle wWas collected by
mast:n'bation fron each volunteer. Each subject.
“as then required tn teke & totn)l of ten
Oilorogsine teblets each tablet containing 150w
oo ua  follom: Four tablats at Lha comscsrent

Of *he gtidy: two tablets asix houra Iatar; then

Tour tad lnla wore token in LO kmas on the MIMING

M evening of tha following day . A RPECES

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



109
expermantal samen Ssamila was collected by
masturbation 24 hours atter the last two tablets.
Samen aralyss vas carried out between 5
minutes to 46 minutes of collection whila an

aliqut was imediately frozen for Chloroqing

assay.

A second group of voluntesrs sarved a8
cantrols and recajved no  drugs. The samen
collected from them, also by masturbation, wes used
for gperm viability and motility studies.

2.9 Nioroquine anriysis 1n sanan: im) of samen

was assayed W uplicates. Frozen sanen Wag
Allowed to thaw at room temperature and
Uarashily mixed betora bewwy diepensad nto
AS5AYy tines, Samles were Urmumlly assayed
within fouwr daya of collection. Asasy mathod

Unad has already been describad earlier on in

sect.ion 2.71.1 of thia theeria.
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2.9.2 SEMEN EXAMI NATTON

The method adopted was obtained fran tha WHO

manual ( 1980b) for samn axamination.

(a) Voluma - This waa measured with a smll,
gradiated cylinder (Snl capacity) as soon
as &smen was rought to the labaratory.

{b) pH - was determined using a pH indicator
pAper,

[c) Ooiour angd characterisl.ic smel1l were
noted as well ag prasence or absence of
salf 1iquefaction.

(d) Sperm count. Using a white hlood cell
pipette. Samn was drawn v to the 6.5
mark, diluted up to the {11 mark with a
3aven diluting fluid rade (ip of:

Sgn Sodiun Bicarbonate

iml Forma I In

100n! DALY 11ad water.
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the pipette was tloroughly rolled
batween the Pslins for three minutes and
the diluted sanen introduced into tha ingroved
Neubauer counting chanber. Counts were
exprassed as miilion cella per milttiitra
sanen.
Motility: This was assessaed using a hanging
orop technique. A hanging drop of earen was
prepared by plocing o arop of senen ingida a
Plaaticine encircled space on a coverslip.

™Te mversin was than fixed on a clean
microsiide such that the semen was viewed 88 8
hanging oraop firat with A low and lnter high
ty ohjective of a micrarapa. A proportion
of ymotiis to motile sperms @8 essaeasad by
tha following mathod:

A disc o1 brack mper with a r1it in the
middie was fitted into tha ays/piecR Of the
microacons . totile spormn sean (N the JA

Wrn countesd, imrot) la  aperTA Wera counted
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after the motile ones and expressed &8s 8
percentage ot mMmi.ile ones.
When each field of view wag counted six

tires, the coefficient. of variation (Cvy) was

4.67%.

Ch Joroqu 1ne El'fects on Sperm Performance

Threa aspects of sperm performance were
invastigated in the stutly using huaBan seseRn

famles. There are:

spearm viahijity
aperm motiiity (X)
eparm torce of forverd progression,

(1) Samen collected from volunteers was aither
extaoed girg a freshly prepared egg yo k-
citrate gamen axtender; or diluted {1:2) with
Prorphbats  buffered  ealine  (PRS). Tha
proparation of the FPBS woA aascr 1bed 1N

aaction 2.2 of tin theain vhile the egg yolk-

Citratn axtarviar win prapared aa fol loe:
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Sotution A

2.9g sodiun citrate {MaaCelisOr.2Hz0) wae added
to 100m1 of distilled water.

Solut.ion K

A frashly laxd poullry egg was »ashed in
water, dressad with 70X alcohol and dried. The
shall was broken with a sterile knife, the yolk
8eparated fron the white and placed on a clean
Piece of cardbaard with a svall central hole. The
Yolk merbrone wae punctured by passing a sterile
Bedlia up through tha hole causing tha Yyolk to
drain into & Gleon meoauring cylinder baneath
Mithout the yo1k merbrane passing through the hole.

Five parta of solution A was Added to one part
of @ and thoroughly mixed. Frachly preparad egg-
Yolk citrate axtender waa tsad thraughout Ut
Blty

hlorogsina  diphorphatn wan dissoived In the

UnYer awl i the phosphata huffersd AAline At
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four different ooncentration; 0 x 10-8M; 30 x
10-¢M and 300 x 10-°M and 3,000 x 10-°®M. O.bnis of
each of these was dispersed into shallow tubes.
0.5n1 of egren wWas addad to each wha and
thoroughly mixed. This reduced ‘he drug
cocentration 1n each tibe by it that 18: 1B X

10-*M, 150 x 10-°M and 1,500 x 10-°M respactively.

{ii) Viability Study

Thae mrathod adopted was that deecribed by
Bostofte et a1 (1981). Approximately 0.6m1 of
xternda/diiuted keman was placed in 8 &hallow
Uba, covered with a layer of paraffin oil and
Stored at ram tamperatire. Sanples wera withdrawn
&t ntarvnis ond exomined miccoacopically as log

88 1iving gpermatozos were present.
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Moty 1tty Study. T percentage of jamot.ile

fpeyme N aeach eample waa estimted as
previously descrioed N aection 2.9.2 of this
Uwsis. The force of forward progresaion was
assessad as described by Nomen and Garbe
(1976). A srore ot ZzZerolnanvotile) to 6
(excallent forward progression) was used in

the assesqment..
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CWTER 1HREE

RESLTS

3.1 Body, Testicular and Epididymal| weights

R aE

Adu It rats

Tha 1initial and final body weights are as

shown on tshle 3.(. Body weights incrassed n all

rat groups &studiad during the pariod of drug
adninistratton. The mean control body waight was
110 £ 5.6¢ (Masn % Standard Error of Masn; SEM);
tha highest body wetight waa seen in group I1II (that
18 the grom which recaeived 10 g baesa/kg body
waight (bwt/sd4 doye) end it was 197.5 ¢+ 5.49.
There was howavar no significant differencs (P >
0.05) betvean the means of the initia) body waight

of a1l groups studiad and bebwean the meana of b

final body weight.

Table 3.2 shows thwe testicular and epididynal
watgita of the rame group of rata. The diffarenes
Lolrman the mmne of tha teaticriar waights as well

8 the epididymi) woighta of the different graups

I not. migniificant. (P > 0.08).
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TABLE 3.1%.

Initial and final body weights of adutit rats in various

eroups stiudied.

Rat group Initial weight Final weight
A (grams) | (grame)
T
lcontro ) 1655.0 + 4.8 | 170 + 5.6
11
(omg/kg; 7 daye) 1704 7.5 180 + 5.8
111 ¢
Hang/ka: 14 caye) 177 + 4. 197.5 * 6.4
1V

\&19/%g; 7 anya)  152.9 % B3 | 176.7 + 6.7

v
89/ ka-
89/kg; 14 days) 143.2 + 1.3 I 158.3 3 3.4
V]
L3 ;
MMa/k; 14 daye) 152.4 + 3.1 \ 176.7 + 2.7
( avir
M1:day9) 163.7 + 4.1 \ 180+ 2.0
* nuTher
par = 10; otherg = 0
groun

Waight. given a8 maan + stadard er'ror of mean,
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T 3.2.

RS ' pididym i welghts of adult rats 1n various
08 stuclied.

Rat group Test icular weight, Eprdidymal weight

(grans) (gramng)
1
{contro)) 1.1 £ 0.03 0.32 + 0.01
11
(10mg/kg; 7 days) 1.0 +0.02 0.40 + 0.0%
IIt
(10n9/kg; 14 days) 1.1 + 0.02 0.34 + 0.005
1v
{5g/k9; 7 daya) 1.1 + 0.02 0.35 + 0.005
v
(bmy/kg: 14 daya) 1.0 + 0.02 0.32 + 0.006
v[
W10 /g 14 ciya) 1.0 £ 0.01 0.33 + 0.00%
wig
("™a/kg; 14 daya) 1.1+ 0.01 0.37 + 0.003

e ——

* Mmoor per grovp = 10; others = 6.

*1ght given as maan t atAaard error of masn.
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2.2 Prepbertal rats

The body weights of the pre—pbisrtal rats as wall
88 thair teaticular and epididyma] wei1ghts wara lower
than the sdult valves. The body weights of the pre-
Pbertal rat group is as shown on tabte 3.3. The mean
cntrol group weight was 118 £ 2.68g; the grop IT rats
(that is: 10vgbase/kg bwt/? days) had a lower mman body
waight of 111 + 1.6g; a value lower than the group IT1
(10nghase/kg tmt/14 days) rats. Groues IV and V rats
Whiich racejved lower doses of the drug (5 mg/kg bwt/?
daya erxl 5ig/kg bwr/14 daymn respectivaly) had higher
Mon body weignht veilues of 126  2.6g and 128.7 + 2.3g
respactively. Tha diffecerce in tha maans of" the body
waights was howaver not statiatically aignificant.
Tha testicular and epididymd 1 weighta of the pre-
Pberial rot. groups are 88 elown on table 3.4. Tha
maan taaticular weights of groags 1 to V ara: 0.8 £

0.033: 0.0 4. 0.03g; 0.6 & 0.03g; 0.7 +.0.039
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TABLE 3.3

Initjal _and final body weights of the preoubertal rat
Py stuoyed.

Rat group Initial waight Final waight
. (grans) (grama)
I
(control) 102 £ 1.8 18 t 2.8
11
{1019/kg; 7 days) 102.6 + 3.1 115 ¢ 1.6
111
(10n9/kg; 14 days) 103.7 + 1.3 123 £, 1.3
v
(Sag/kg; 7 anya; 105.1 + 1.3 126 + 2.8
v
(MI/kg; 14 days) 101 + 2.4 126.7 + 2.3
e, £,

Natwer per group = 6

waighta given aa maan + atandard arror of maan.’
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TABLE 3.4

:.'tjéj_mmlac_gm_ggidimm waights of préeutestal rat Touns
su0ied.

Rat grams  Testicular waight Epirdidymal weight

(grams) (grams)
I
(contsol) 0.6 + D0.03 0.09 + 0.001
1t
(10na/kg; 7 days) 0.8 + 0.03 0.08 + 0.002
1
(10ng/kg; 14 dayg) 0.6 & 0.03 0.07 1+ 0.009
Iv
{6mg/kg; 7 days) 0.7 + 0.03 0.10 + 0.001
v
_ \5markg; 14 dnys) 0.0 1 0.03 0.07 + 0.003

Naber per group = 6

woights given aa maan +_ standard error of mean.
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and 0.8 + 0.03g respectively. The rat grap IV; which
recarved Smg/kg bwt./7 days had the highest testicular
ard epididymel weights. The mean weight of the cotrol

o was mt signiticantly different fran the mean

wO1gNR of the other gramps.

3.2 Caugs Epydidyme] Spenrcount

the method amwloyad n the sperm aamnt wW’s
described 1n gsection 2.5 of the thesis. O ly adult
rats wera ywolved in the study. The mean epididynal

erm comt ot the comtso) group (growp ) was 30.8 +

5.6 x 10® aperms/ml (Table 3.5); the lowest count of
2.6 t 2.0 x 100 gparme/m| weB Ctearvad in group V rats
wiich recalved 10MG/kg twt/ 14 days. Groups VI and VI
rats Vo lved n e fart.1lity staxiias had conts of

26 + 2.3 x 10* aparme/ml and 25.0 £ 0.9 x 10° mperma/m]
Fespactively.,  Although there was o asignificant
differonce betvean (e maan value of the control grap
6nd Umt of tha other groups, Y differaxrs bebween
WOUN 11T and IV which recaived dityarent Chloroquine

®sagen (Uat ia 100g/kg nnd Bmg/kg renpoctively) for
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TABLE 3.5.

Mean caudal epididymal sperm count n adult rats.

Rat. group Maan epididymal speem count
(x 10% cells/ml).
1
(contro1) 30.8 4+ 5.5
11
(10ng/Kkg; 7 days) 31.6 + 3.4
I}
(10ng/kg; 14 dayg) 3.6 £ d.6
Iv
(6ma/ky; 7 daya) 30.6 3 1.6
v
(Gmg/kg; 14 daya) 22.6 t, 2.8
A
(10n9/kg; 14 doya) 26.0 £ 2.3
wWI1
(6mg/k3; 14 days) 25.0 +.0.9
-."""-i—-_._____.'h

* Nober per grop = 10; others = B,
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the same aration (14 cays) was significant (P ¢ 0.05).
Chloroquine effects an fertility
The rat grags VI, VII and VITI were involved in

this study. Yhe drug Ohlorogina whan adeinistered had

"o eftect on 1Libido ag a1l mile rats attepted mating

88 econ ag faveles werg introduced to then. They also

mted as eoon as they were acoeptad by the famale rets.

Tahle 3.8 shows the average |itter size sired by

femala rate wted with males tn which M lorogyine was

adninigtered ag well as controla, Famate rats mted

with
tho aontral groun (grag VITI) had @ mean litter

8126 of 5.4 + 0.2 whilg those mted with group VII:

w
Yich received fmg/kg/? daye hod 4.8 £0.2 pupa. Tha

f
TWle rata mited with tha grop VI rata; which

BCe
réceived the highest Chloroquine dose of tOmg/kg/ t4

®dya had e loweat litter afze of 3.4 1+ 0.2,

Resornt.1on aitee  1n the three groms were: 0.28 ¢

0, .
001; 0,29 10.001 and 0.30 +.0.002 that ta, groupa

VIIi, VIT ang vt raspect jvaly.
tha

WMiila the difference in

89N ranorpt ion gites of groupe VI and VII vas not
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TABLE 3.6

Averaga |itter size or uves temi la rats nated with
a control or Chloroguine adninistered mala rat.

Rat groups Nurber of Latter P value Resorpt.ion

male par 5ize sites
group
{contro i)
*VI1
(5ng/kg;
14 days) 10 4.8 + 0.2 0.05+ 0.289 # 0.001
xVI
(10mg/kg:
14 days) 10 3.4 + 0,2 0.005+ 0.30 + 0.002

Litter size and resorption aites given as
maan ¢+ standard error of maan.

4 significantly different fron control.
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gignificant when conpared to that of the control group,

their litter sizes were significantly lower than the

control l1itter si1ze (P ¢ 0.05: P ¢ 0.005 respectivaly)

668 tahla 3.6.
. 3.4 Histologic) Studies
3.4.9 Adult Rats

(a} oOval spermatic count

Tha seminiferous tbules in the oross

sections of the testas of all groups of rata were

nmal. Oval spermetids in cross sections of ten

saminiferous tubules of asch testis of rat groups
1 to Vwere counted and |he maan oval eparmatid

cout ig shown on tabla 3.7. 1The control groun
menn apesrmtid count wos 120.4 ¥ 2.6 while groups
IT, 111 and V had aignificantly higner anta (P <
0.05) ot 147.5 + 2.3; 186.9 + 3.0 ad 128.8 % 1.2

Feepectivaly, ™e g@rouwp LV rata NPowsvey had a

Mean count, ot 116.9 + 2.6; a value lower than the

Conti-ol count..
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TABLE 3.7

Mean oval spermgtig Qunt.  in ten seminiferous tubules per

Cross section or testss.

—

Rat groups Mean oval spermatid P value
coumt/cross seckion
- of testis
I
(control) 120.4 + 2.5 -
11
($0mg/ug.7 days) 147.5 4 2.3 0.005+
: 1t
] =
Qna/kg: 14 daya) 165.9 4 3.0 0.005+
( v
Sma/kg; 7 days) 116.9 + 2.8 0.20
(g /uq:
.j"g Mg 14 days) 128.8 3 1.2 0.026+

Number per group = 6

-
-

Significantly 4ifferent from control.
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(b) Stage vII spermatid count

Staga VIT Spermatids were counted and ths rasult

8hown on table 3.8 Just as is the case with the oval

8
Permatids, the group ITT rats had the highest count of

189 4+ .
£ 0.8, a count significantly nigher than the

control groim

(P ¢ 0.05) then the qval spermat id count..

3-4.2  Clagsif;

tion of
A8 of_Prases of Spermatooarasis.

{a) A%u)ts pats

Ag 1 i
described o rijer o in Section 2.6.3 of the

] an ] =
@18 t~nhagg classfication of the

Merm h
togenic epitheliyn adopled pfter Rooeen-Runge and
A

Gaigel
(1350) wae ysed.  The eight phases gaan pnd

classifiqgd ara a8 shown in plates | to a

n a1l

Sarnntogeng, iq were {dent.ifiad {n the test.icular crose
) G

Recttons (Tabia 3.9).
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t.
Rat. graps Mean oval spermatid p value
comt/cross gect ion
- of testis
I -
{contrgo) 140 + 2.4
11
(100G /g .7 days} 168 g £ 3.7 0.006+
" 111
Q' .
/4G5 12 gaya) 189 + 2.8 0.00
4 2. .005+
v
( k
/G 7 daya) 166.4 + 3.8 0.01
(Smg/ .
k9\ 14 4
yS)
""""'----.______“_ 140.7 ¢ 2.7 0.40
Rorber par groun =

Valuan are
given ar mann +
X atandard grror of
meon .

4
SIGNIF jeant. 1y AIFTar et from cont.rol
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Plate
. Croas .
aec!:jon .
8howing  caminifar oo I lt)\rlmgh LastiB of aep)tt ot
ﬂmmatogg@m_ in phose t  of
A o
R _ f;:ape. TOtocyten
Aorimacy aner
& - Elogat ing metocytes

Magnification , 400
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Plate 3
- Cas
Rl tyon
S saninifer o, Hvough taattn qr .4y
Loganes s, Lbyles 4, m’“ It rat
A 3 of
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Crogs section thrasgh testis of adult rat
ehowing saninifarous tubwule in phage 4 of

epermloganen g, Arrows show orluery
sparmtocytas 1N groupa undergoing maturat ion

diviatan.
Magnif iAtion x 320.

Plate 4.
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Plata 5.

Gross saction through taesti’s of aduslt rat
ahowing saminiferous tubule in phase 6 of

sperma toganas is.

A = Smal) dark pre-rRpermatocyten
Arrow shows spernatid bundles found close to

B8pe¥ TNLogoN 4.
Mogniftentton x 40Q,
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Plata 6.

Cross rection through testia cof odult rat
showing semin{ferous tibula in phase 6 of
sparmRtoganaqis.

ArroW  &lows ' gperantozoa moving fran the
per iphery tov@rds tha luman.

Magnification x 400.
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Cross section through testia' of ecult rat
ahowing seminiferoua tubule in phasse 7 of
rparmatoganasia.

Arrov®] Bixm Rpanmatozos whiich have left Une

periphery and are fand cloaa to the luren.
Pgrrtfiention x 400.
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TABLE 3.9.

Relative frequancies of the seminiferous epf Ehasie
b&‘ﬂlﬁ rat _groups.

—

fo. roupa ' Phase of Saninifaerous epithalial cycle
' (Retal.iva frequency of Phase of cycie)
]
.’ 1 pa 3 4 5 6 7 8
: : 9.2 10.9
tControt) ‘6.5 7.713.5 6.7 ‘0.2 35 9
-
)

10 8.6 10.8 17.4 20.3 20.}

1tvapg; 1aaya) > 2.8

194§
{ 10M/xg; 14 dnys)

v
{579/kg: 1daya)

8.4
27 9.116.120.6 2.6 2.5 38.9

16.6 21.8
22 4.4 8.3 13.6 180 16.3
v
(Brg/xg; l4days)

L Y

.2 15.4
5.2 10.8 12.4 6.7 2.8 2 16 :

Nnber por group = 6
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In groyp T1I, phase 7 of spermatogenesis sccounted tor
20.3%; seminiferous twhules in phases 1 and 2 eccounted
fFor 4.8%. Tn group I1I rats, seminiferous tubules in
Phase 2 o 8 wera 1dent.ified with 28.1% of the
saniniferous tubules In phese 7; which wae the most
abundant.. In the group WV rals, seainifercus tubules 1n

81 the gight phases were jdent.ifFlad 1n the croas

section ot the testers and 21.0% of thae eeminiferous

' v
tubules were in phase 8 of sparmtogenesis. Group

i8
rat testas had Bl) B phoses of spermatpgees

4 r
regn-esented 35.7% of Which were 1In phass o

Marmetognas 16.

Pre-g s ta] RAtS
niniferoum
Thirty (®contag® (30%) the s4

lacking in all

9)
son plats
o] gom cnlln ware n[rrmtmrm \
O e g
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and tha most advanced phase of develogrent observad was
phase 3 (table 3.10).
Seminiferous tubules in stage | to 8 were piesent

in the cross Bsection of the gram IJ rat testes,

however, a0% ware n staga | of Spermogenes is.
In the group [I1 rata (that 18, 101g/kg 14doys)

none of tha seminiferous tubules wd dave loned beyond

stage 1 ol spermatogenesie; while spermatids were

scarce.  Semyniferous tubules in a1l eight 8toges 0

spermtogengsis we e sdant 1t 1ed W3 the gromp IV rats

tha
WICh raceived wng/kg twi/1 cays of e drug. I

lestes Cross sectioha.

group v Mre-pubartsl rat
ident if Ted;
sapiMitarous Winiles

howaver spermatids were scanty and tl

| les.
garm call ware spermatocytes 1N soma tubu

1
o Epididymal ChIoroans

4.5 Blood, _Lasg e ar
conCan;cal 10089

3~5.' e LY ]!.rgg
{a) pigoa Lnioroguine

Alond Chloroqgling lav

viI ia
aln in rat groupa 1480

aresny cn table 3.11.
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TASLE 3.10.

ﬁel&we rrequencies of the sommniferous epilthel ia) phases
in_the pre-pubertal rat aroups.

R3t groups ' Phage of Seminiferous epithelial cycle
! (Relaliive frequency of Phase of cycle)

. -

9, 2 3 4 B 8 ¥ 8
1
{Gontroy) w 2320 6 + t 18
1

(10r/kg; jomya) a0 25 15 65 3 1 6 B

e e M g

111

(10v9/kg: 14 days) ' 100 ©0 0 O o 0o 0o O

)
\
Iv '
Um/kg: 1mys)

v

3
1%9/%g; 1a0aya) m & 2 w0 o 0 0
e

Nurbes ner group = 8
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Plate 3. croms section uyraugh tesLis of antro!
ore-pibartal rat testis.
AMrow sho® geminiferos Udwla in dwas 3 of
spwntogawa i .
mixgnif icat fon » 40,
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TABLE 3.1
Mann blood Chloroquine congentrat tons in adult, rata.

Rat, groups 1 lood
Chloroauing aohcentrat. lon
( x (00 M)
1
(Controt) -
1
{10mg/kg; 7 dnyr) 2.310.2
111
L10mg/kg; V4cmyn) 1.2 £ 0.2
v »
(5vg/kg; 7 dnys) 1.0 £ 0.
v
LAV | 3
(10ng/kg: 14 dnayB8)
eVt _
{Sg/ng; 14 daye)
ror Of mean.

Co )
’ nrter pv grot = 10: i L

< Masre urdatactable levels:
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blood
Of group I rats. Symilarly, groups VI and VI

rats (that s rats which received d0/xG DOWL arw]

100g/kg bwt of hloroine base daily; and sacrificed

on the eightl day of the last dosa; had undetectabla

blood Chloroquine levels.

The highest blood Chloroquins level was cbservad
n the group II rats; the mean valua baing 2.3 £ 0.2 x
10°%. Tivis valua was higher than levels in all tw

other groms. Group 111 rats; which reseived the sama

dose but, for two weaks had a masn walue of 1.2 £ 0.2 x

10-14 while groupe iI1 and IV rats which received 1ower

doses had mean vatuas of 1.0 & 0.4 x 10-°M and 1.2 +

0.3 x 10-°M respectively.

{b) Tearicular Chloroguine

Ch loroqitng wan asremisated N the tesiad
the drug couvld howsver Gy
which vos tha

of al?

rats in groupA Il to VII;

dainctad 1n the teatma of Gros I S

gy
control group (fee tahle 3.12 (1); Figure )
) was §1.6 & 2.3 » 107

canitly highe

Moan taaticu Inr  Chloracpsine lave

ifi
/9 In grap 11 rata and a M@
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T .12(1

Testicular Chloroquine concentration in adult rats.

Rat. groups Test.icular Chloroquing
Concentration (x 10-M/g)

I
(control) ' -

IT
(10mg/kg; 7 days) \ 61.6 £ 2.3

IT1
(10mg/kg; 14 days) \ 87.3 + 4.3

1v
(5mg/kg; 7 days) 8.2 + 1.4

v
(5mg/kg; 14 days) . 27.8 + 6.6

W1
(10mg/kg; 14 days) 76.5 £ 101

*IT
(6mg/kg; 14 days)
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1‘-", lnmg/ Kgl4days
; [|[llismg
sw Kg, 7d1y5
v
- / K9:)4dQys
Vi
a omg/ i, 14 days
o Vil
o 5m/ kg 1edoys
. x Sacriliced on 8th
- day of lost dose.
o
o vV V|V YV v
— vV yv
! e vV Vv Vv
Y = ..-- v y ¥
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KEY

l
: # * H-Tl( Control} .}
V] |04 %ﬁoﬁ%smw

: 1 8 1]
It (p° o f10Mgf Kkglidays)

IV
Jﬂ.‘!kw kg, 7days)
14
—_ = [5mg/ Xg;i4days)

1w
: . W ’gru’dcys,
vV vil
>y FS"‘QI fg 14doys)

» Sacriticed on Bth
doy of lasl dose.

vV V|V V
— v |V
— - v V|V Vv |
=) b 8 5
= =l vVv Yy
— - - - ; .-' e !E v " i—
=== = Vi
Vi
v l
+ SEM) |
| rols { Mean=

.-,l".l__, 4, ns n
-'-" Mean testiculor Chloroquine concemiatio
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(P ¢ o.
005) level of 87.3 4 4.3 x 10-tM/g was found in
group I1T; which receivad 10mg/kg bwt Chloroqina bass
for 14 days.

Mloroquine concentration in the testis of groups

IV and V rats were 8.2 £t 1.4 x 10°°M/g and 27.8 + 6.6 x
10-*M/g respectivaly; the difference being significant
(P ¢ 0.005).

Tha mean testicular iloroxiine arcontration in

Sroups VI: (76.5 £ 0.4 x 10-¢M/g) ard TIT (87.3 £ 4.3

X 10’"'1/9} rats were not g‘igﬂ'ficant}y different (Table

3.12 (ii)}). These two groups of rats received the same
Chloroquine casa3ge bt group VI rats were sacrificed on

the aighth doy of tha last cse.

Epigigyme] Ch ina

O loroquine aorcentrotions  in the

Epididynnat
varibua rat groupa atidied is shown on fable 3.13(1);
tactable tevels of

Flgjure 3.2. Groups [ rats hsd de

11 and 1UJ
Chiorotgsina in their epididynis. &4

+Eu~n-n:::n"\‘.J"lr-’lﬂ"‘“‘ﬁ"”‘"”""m""T

rats which received 10mg/K

! jcant.1y
tiyn and 14 daya roapoctively had insignif
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TABLE 3.12{1%)

Table of <o©ontrast of testicular Chloroquine
concentrations in adislt rats.

Rat grouns being P value
contrasted

I1 versus IIf 0.005°*

IV versus V 0.026*

ITI versus VI 0.25

V versus VII 0.40

Lavel of significaxe; P ¢ 0.05

+ significantly different. values.
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TAALE 3.13(1)

Epididyme t (nioroquine oncentration in adult rats.

-

— .

Rat. groups Epididynml Chioroguine
Concantration {x 10-%M/g)

—

I
(control) =

183
(101g/kg; 7 days) B7.7 £ 9.6

13 0
{10mg/kg; 14 days) 87.5 4. 15.3

v
(5ma/kg; 7 days) 24.8 % 4.1

v

(Smg/xg; 14 doys) 21.8 £ 3.1

V]

(10mg/kg; 14 days) 63.3 +.4.6

V]I

.0
{Bmg/kg: 4 days) 17.6 £ 7

.-_‘——_____-___,._

MRAan.
Values given as moean i‘-Gfmmrd error Of

. others = B
*  rturber PO group = 10; Other

-~ means undatectab le lovals.
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C: trol

//" kg 7doys) ;

o ¥l {10rng/xg , 1adays)

| k) |
e l1(5mg/kg; 7days)
(| A |
'-i-_' (Srng/kg; 14 doys)
¥ I(IOn kg+, 14 days)
ot R 9/9, day |
3 o o o Jiiiﬁamg/kg Hedays! ,
o oo o # Sacriticed on 8th day
: L5, of las! dose. _
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ﬂhmamth:mmmnmukm%ﬁﬁrﬂqﬂﬂ
4 =
- ;
Q [« -
o o .
o [ ]
" "ol 2
o
oqo Oo
o o o
(] ...-0‘..|
___x

o OO
mh o o o 0O
0O 0 o n
mh — s | o o= 1'
= A -‘-. i ._‘_’I_-\-“
—J .-.-‘C- Q. . l + |v v v *
e il = . v v V
- e 1) * Oy — w‘
188 Vi
| v

v
RAT GROUPS

. ne in Ociull fOIS
Flg 3.7 Mean epldidymal Chlaoine concentratians
(Mean ¢ SEM)
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different drug levels of 87.7 £ 9.6 x 10-¢M/g and
67.5 + 15,3 x 10-9M/g respect ively. Growp 1V rats had

a mean epididynal Chloroctiine concentration of 24.8 £

4.1 x §0-fM/g while grovp V rats which received the

eame dosage as group IV but for a longss duration had

-8
an insignificantly lower value of 21.6 + 3.1 x 10-°M/g

of the d-ug (Table 3.13(ii)). By the eighth doy after

: i -at. ton
the last doge. the epididyml Chloroquing ancantsa

groun 111 value of 67.56 £ 15.3 X
BM/g

hid fallen fron the

‘ -
10-%M/g to grovp VI valve of 63.3. £ 4.5 X 0

v valua of
A insignificant reduction. Alsa, the grou®

0O X
21.8 & 3.1 x 10-°M/g had fallen tO 17.0 + 2.0

f icant.
10-8M/g; tha diffarence is Mowever insign?

3.5.2  pre-puberta) Rats

(a) Blood chlarogiine

the blotd of

1
Olorocpsine WO6 undateciabla N

Table 3.14)-
Groin [ rata which was the control group |

aame dOFRQR
Groaga I1 and 171 rata which racaived UW

ioma (7
t, cirat
(10 ngskg twt. Of btnse) but. Pouy el f (0S8

Yoro@s iro
hiood Ch
hyn: 14 dnya cmaur:-t.ivalﬂ hnd
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TABLE 3.13 (11)

Table of Oontrast of epididyme)  Chloroduine

mtratfon in adult rats.

Rat. groups baing P value
contrasted

IT versus 111 0.20
IV versus V 0.20
ITI versus V | 0.20

V versus V1I 0.20

i

level of significance P ¢ 0.05
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tevals of 1.8 + 0.5 x 10-°M and 1.4 1 0.4 x 10-M. The
other two groups; 1V and V which raeceived 5ng/lkg bwt
ChiloroqQuine base for 7 days and 14 days respectively
had maan Chloroquine tevels ot 1.2 + 1.2 x 10-°M and
1.9 + 0,9 « 10-°M: the differaces in mean blood
hloroquine teve s were not saigniticant.

Testicular Chloroquine Concentrations

Significantly higher Chlrouine levels were

slored n the pre-pubertal testes when cayored to the

adult, testes (P = 0.01}). A maan oh loroqine feval

i )1
Ol 103.; 4 6.8 x 10-%4/g w8 nresent in ths group I

wiiile B
rot testes (repbte 3.15(1). Fig 3.3

) of 125.4 6.2 X

sigiricant iy higher level (p ¢ 0.05

These ammlAa
10 6M/g was datected 1n grovp [11 rats:

basa
O11orOcaing
recaved omily dogses oOf 10mI/k8 owt.

] e other WO
for 7 days and 14 doya respectively.

ved Brra/ug bt Chiorogiihe

Faps: Iv and V which recel
{ x 107

rga i
bass for aimilar durntions hed values ©

ne
W3 arct 90.9 £ 9.6 x 10-0M/g Of CNIoroH:
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TABLE 3. 14

Blood MiloroqQuine concentralion 10 pre- berial Ls.

Rat groups 8lood Chloroquing
Oycantration (x 10-9A)

)|
(controi) n

11
(10wg/kg; 7 daya) 1.8 0.5

I
(10mg/kg: 14 days) 1.4 1+ 0.4

v
(&ng/kg; 7 days) 1.2 0.2

v
Smg/kg; 14 doys) 1.9 0.9

———.

error of meon.

.

Va lues are given ps te@dn L standrrd
Nutber per group = 6

menns (noatectab le levals.
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TABLE 3.1511)

- tAal
Testicular mlwoggjnemmUat1m n Qr__g_ml_t?_‘;_ 1]
rals.

orosine

' | ah!
Rat group resticu lar ¥ A

Conpentration

(control)

11

6.8 '
{10ng/kg: 7 daya) 103.2 3

1Tt

44 B.2
(1Drg/kg; 14 vays) 125.4

> s.02 T-1 7
(6m/kg; 7 days) 84.0 £
u |
9.b
(6ng/kg; 14 days) 96.9 %
T ———
or of mean.

Value given as maan i atandard err
Mher per group = 0.

- Tana unoetactan ia love 16,
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HEY

|
o AT 1 l iConttol
T

/ Q.7 |19 T | R (IOmg/kg,‘Idoys)

ntration (X107

8
T

o 0O T R I T 1]
80 o o0 o ol ~"m | o o (I0mg/ kg, 14 days
H o0 o i g |V
§ o 00 © T | (5mg/kg, 7days)
A I e LY
-!.50&- °°° oo o, T o =~-|(Smg/kg; 14 doys)
E 0o o0 o | | :-_-_—
i 0O 6 ¢ 0 : -'—."—"._"
U © 0 0O { ..._-._-_—
‘ﬁh oo o0°09 : .:-_-._-—_—;
o o ©O _:__—_-_ 3
[s] B D L] _.-_--
o --_- -
A0 o o
o & o -— -—-.'--
O o0 o o _;_—_,. _-
o 60 __-:”_"y_.
o 00 O e
i m T v v
RAT GROUPS

|
Flaa), Meari teslicular Chloroguine concentrotion 11
pre-pubertal rots (Mean # SEM)-
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JAHLE 3.156(11)

Table of contrast of testicular ch toroquing
aoncentration in pre-pubertal rats.

Rat groups being P vaiue
contrastad
IT versus TII 0.05
IV versus v 0.01

Level of significance; P ¢ 0.05.
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respect \vaely; the difference being irsignificant (Ses table

3.16(17)),

£2iaioyme 1O Ioroquine Concentrations.

Epididyma) Chioroquine concantrations were lower fhan
™he, testiciinr Chlcroguine ancentrat.ion; the sam trend as
N ©e aou it rat groupa.

Tha drug could not be datected in the control rat

m’d'dm18 (Table 3.10(.‘]; ‘:fg. 3.4). A maan value of
45 -
24 4+ 4,4 x 10-®M/g, was prasent in gram Iland a

of
91.4 £ 7.0 x 10-8M/g in group 111 rats. Grovps IV and V

rots had Bignificant. ly Iower (P ¢ U.06) valuves of 12.9.%

),
3 x 10-®M/g and 28.4 + 2.3 x 10°6M/g respect.ively (Table

Circu Int.ing rastosterona lavels in aduit rats 18 gha

L t of
M tabyg 3.17. The memsn circulal.ing tastonterche 10V9

vao 7.6 &
fe CNtrol group ot rota (Uwt I8, gl L

' | of
frrniys, rat teatoatarons level 0

m ' I” fm AF%C:KH&(%ITA{ IEEALTH REPOSITORY PROJECT
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TAYLE 3.16(1)

Epididymal Chloroquine concentration 1n pre-pubertal
rats.
Rat. group Epididyna) Chloroquine
Concentsation (x 10-*M/g)
1
{control) .
19
(10my/kg; 7 days) 45.3 + 2.1
It
(10mg/kg; 14 days) 67.4 4 7.0
Iv
(6mg/kg; 7 oays) 2.9 2. 1.3
v
(&mg/kg; 14 days) 20.4 + 2.3
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Contsol

lo oo o *j_{{lﬂ'{)mg/kgﬂdoyﬂ

I
(tOmg/kg, 14 doys)
v
(5mg/kq 47 days )

[
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'
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o
o
(-]
l
'
9
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F'
934 Mean opigidymoi Chiorequine toncentration
N Pre-pubertal rats {Mean « SEM)

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT

v
(5mg/kg; 14 deys)



161

TABLE 3.16(11

IEb‘G of conlrast of epididymm1 _Chioroquing mltm.tm-sp
Brée-aberval rats.

———

Rat groups being P value
constrasted

5+
IT varsus III 0.0¢

IV versus v 0.005+

s

level of signiticance; P ¢ 905

v Significantly different values.
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TABLE 3.17

Circulating restosterona levels in adult rats,

Rat gromps Testostarcne P value

(rvo1/L}

I

(Controt ) 7.6 £ 1.6 8
11

“07\9/"9: T days) 4.3 %2 1.0 0.1
180

Uong/ig; 14 days) 7.2 £ 0.9 0.45
v

(5™/kg; 7 daye) 4.9 2 0.8 P
v

£0.05+

Uma/kg: 14 gays) 2.3 % 1.2
-—"""—l—__

L

Yalues given a8 maan + standard error of maen
{

Urber Per group = @

L

™al or 8igrificancg; P ¢ 0.06.

Bignificantly 1owr than control.
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4.3 + 1.0 /L was significantly lowar (P ¢ 0.05) than the

contsol group, tha group III value of 7.2 £ 0.9woi/1 though

lower, wvas not statistically significant. /180, vhile the

8roup V mean testosterone level of 3.3 4+ 1.2m01/1 was

B1gNificantly Igwer (P ¢ 0.05) then Uiat of the control

Sroup, tie group [V value of 4.9 & 0.8nol/ ) was not.

1.6 7
Pre-pubertal rats

Table 3.18 shows circulat ing testosterone levals of the
five 8roims of pre-pubertal rats. The control group of rata
e & mean cireu fatyng testosterone level of 7.1 % 3.6mol/]
(range _ 2.8 to 12r01/1). Gowps 11 end IfI rats which

)
8IV8A 1ng/kg tht Chloroquine base for 1 daye ord 14 days

-
%t‘“’e'y had testosterona levels of 3.2 3 0.8mol/]

(r
™0 t0 4,13m01/1) and 0.9 2.0.1 rmol/} (renge O to

Thasa values 08I signif leantly

0.06). Howavor,

],
Oirmoy /1) raspectivaly.
Ty
bon pw ocontrotl levels (P ¢
Oh P _
¥Oouthe could not ba otected in the serum of E&Q

R of anen of the two groge (1. Grosm
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TASLE 3. 18
Circulat ing Testostarcne levels in pre-puberia) rats.
e greins NuTber of marberg Testosterona P value
4 with undetectabla levels
|
S levels {nmo /L)
I
Crlial 0 7.1 + 3.6 ~
It
[10"9”‘9: ’ days) 9 3.2 4 0.8 ¢ 0.05¢
1
V1097 14 days 4 0.9 £ 0.5 0.01*
v
Srakg; days ) 0 6.7 £ 0,5 0.45
[ v
& /ko. 0.40
LHIR LR 4.1 + 0.1
ys) 3 b
\____________

v
2 es given Af maan + standard erro of wesn.

par group = 6

L
> or A 18Nt iennca; P € 0.06

v aﬂ (XHU‘Q‘.

TANe qignificant.ly different fr
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IT 8 I1 rats) (Table 3.18). Group IV rats hed a nean
testosterone leval of 6.7 +. 0.5rmol/L; testosterane was
datected in serum of all members of the grop and the least
Value vag 4.7 o1/, Testosterone could not ba detected n
three renbers of group V; a range of 0 w 4.19noI/L ard a

f
N plagm tastosterone level of 4.1 1t O.ixol/L was

3.7
Amran studieg

Seven vas collected by nesturbation fram voltmteers and

"3 1ysed an dascribed in gection 2.9 of tms thesis.

3.7
.3
Semen Analysis

The gjaciitate volume ranged from 1.2 mls to

- oquine
“%h; Ye average volum of sewn prior to S

"d“imstrut;m wag 2.8 + 0,3 mls; whila the Fonen Ml

.3 mls.
foh""“"ﬂ thicroquine adninistration WAS 2.4 £0

one
2L Vauefaction was presert in 81 sanp lea  Bxcept

les
wh | : 0 n nll 3@
Ch A8 mucoid arnd azoosparmic; pH vas L
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TABLE 3.19

Seran analyais Ot ngiviom | sarplas

Yolntag o°
I9eng £ i

Gation

-"'l-h.._____._

Colour of self pH  Parcan— Sparm Voluve
Saran 1 {que- Motitity comt — of agren
faction, Pra Post (xtD%m1)  {ml)
Pre Posti vre MHost Pra Post

L}

gzag‘ﬂmonw»

50 90 140 100 3.2 2.2

S5 76 90 110 3.D 1.9
8.0 9 80 100 70 95 80

o0 95 90 60 3.6 4.4
- 50 8% W Y7 .2 20
= 4 ¢ 70 40 Q0 95 3.412.2
=~ 70 15 1000 3.5 3

Cr eamy +ve
Crenumy 4ve 3 0 76 90 85 2 21'5
Ona tescent -veo AL L= S ol 00l S

was elimirated fron atudy 08 ESTE WKas MUADIa oNd
#avoi1d of aperm.

means poaitive for sal1f-1iguafaction

means nogotive for self [lquafaction.
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Colour of samen ranged trom O lascont to whitish
withh a tinge of yellow. Every spocwen had the

Characteristics gmat | of samen. The sperm count ranged

fram 50 x 10® sperm cetls/ml of semen to 140 X 10¢

Sperm cells/ml ot sanen, !he percentage of motile

&§P&Me ranged from 50X to 95%.

3.7.2 Samira]l Ohloroquing ievels

A8 indicated on Tablas 3.20, sowe of the seren

S¥lee had residual chioroquine in then (that is;

Ihe
Pr1or to the volumteers® ingestion of the drug).

" was
Mean valuya of such wam"“'g‘m‘ EpiCea g

mzan seninol
U.83 4 0.3 x {0-9M and thia increased t0 3

- od of
O Iorogsme velue ot 5.7 £ 0.0 X 10-°M at the

- 18 va
tha  axper iment "nmt*ﬂ!rlﬂ"*"“""" : R

710z
8Jaciiinte nloroquina contents of 2.35+ 0

Wuntim
*hera  content annis chloroquing

of the

Tt vea py o)ocuisle volum) prior tO

o]
Ard ‘3’1' + 1.6 ¥ 10 lmiﬂr nt tho

._H'r" T — AFRICAN DIGITAL HEALTH REPOSITORY PROJECT
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TASLE 3.20

Individual Seminal Ohloroquine levels; before
(pre-experjmentai) and after {post-experimental)

Choroquine adnimistration.
l?;l-:::'ﬁem' Volure of Saren Chloroqine Chloroguine
oy (mls) Concentrat.1on content {(x 1079M)
(x 10-9M)
Pre- Past- Pre— Post- Pre Post-
expari- expari exper: Oexfici- expar 1- axper i-
mental mental menta) ‘Mental mental menta |
“'l-...______-*-__-‘_ W
2 3.2 2.2 1.28 7.9 1.3 5.6
- 3.0 1.9 0 8.3 0] 15.9
3 3.0 1.2 0.5 4.7 1.6 5.6
E 3.6 .4 00 13 4.7 4.7 20.6
; 1.2 2.0 0 3.9 0 1.8
: 3.2 2.2 1.08 6.7 3.4 14.7
& 3.5 3.0 0 4.1 (0] 12.2
\sn 2.0 26 25 5.4 6.0 8.4
—— al

Chy
FOM tne tablet wes taken {n the diphosphate form (150 mg

ba
ae/tob‘et)] n total of 10 mb]ets we takean, Post-

: jast WO
PPoriment | semen was collected 24 hours after the

or
™ 1AD jes were TAKen.
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The oitterence in gseninal ChloroQuine concentiation
{80d content.) prior to and at the end of the exper irent. waa
statistica) 1y 8ignificant (P ¢ 0.01),

D~ vitro Studies

b S

1.3
hloroquine effects on Sperm viabiligy

M@ altect of two different diluting media: Egg yolk-
Cltrate extandar and Phosphate-buffered saline (pil 7.4) on

1
NAted tpat sparma gurvived longer by 3.19 hours i
yolk

The

“Citrala extender conpared to Phosphate buffered B e

xtoer of freshiy laid pouttry

» V12 8 yviz: avajlapylity

_ . ediine 8
8% storage and handling made prospote Duffered
o . salinag
8 reamy iy aCeeptable diluent. Phosphate buf fered

L - yitvo
Yerefore the diluting nedium wmed 1in the 11
.tll:l’lm_

; shown
The offect of Chloroquine on sperm viability 18

o) " i n ol
tab i d.22, Sporm viabiltty wn8 Fincatie

Dﬂ(} thwr { trat
%M1na eoncentration including blank A ing
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TAHLE 3.21

Survival time of sperms suspendad i tTwe ditterent

1luting media: Phosphate buttered saline and Fgg.yolk=

Citrarte extender.

L an
Suspens fon Medium Survival tine of eparws (houre)
Phasphate
buffared Saling
(PBS) 22.06 £ 0.22

— e —

E9g yolk-ci1tratas
extonder 25.25 £ 0.17

Values are mpans of aight individusl obsevations

3 atandard errar ©of AN,
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TABLE 3.22

"&—eif—ggt——(i_msqyine at various cxcentrations on sperm
viand ey

RS

B e .
oroquing Survival Time P vaiua
; Centration (Hours)

" ™Iim (x 10-uy)
-‘-"_"-l—__

0
blank; control)  20.7 £ 0.5 -

i 22.3 + 0.2 0.025+

o 26.4 £ 0.3 0.005*

1
-..fo_?_h____ﬁ 19.6 + 0.2 0.10

hlor
7.4)
(vo)

XMiNQ wvas digsolved in Phosphate Bl Ferac Ganmag::)
8t the cgncentration indicated; UW A luu:b‘s;rved
U’B:mlme) wag 1:1. viable sparrs were 1ast

B
t the timd indicated (In houre).
Value given ag mean 4 standard error of meEAn.

LBvel of s1gMficance; p < 0.05

+
81m1f1mntly dittarent from control (blark).

g of chsarvationg per arcentration = 6.
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ninetsen hours of observations and shortly aftes tms, that
is 19.6 £ 0.2 hours, all the SpENS in the 1,500 x 10-¢M
Chloroqiine concantration were dead. SpoTe in the blank
(N0 Chjoroquine) suspension lasted significantly longer
(P ¢ 0.05) for 20.7 % 0.5 hours. In the 15 x 10-°M

f 22.3 *+0.2
hloroquine corcentration, eperrs lastad fOr

‘ for 25.4
hours while those in 150 X 10- 0y SUspeSion 1asted

-6p Chloromine
+.0.3 hours. Sperm survival N both 15 x 10°CM e

i concantration Wwae
@ centration and 150 » 10°°M Chiogroqune

-e
61gn 1T 1cantly longar than e susponded in 1,600 x 107°H
(P ¢ 0.008). Sperms BuUspen
arcentration (that. is, 16 x 10°°M and
survived significently 1

the
Chloroasine {h lank) was added O

(P ¢ 0.025; ¢ 0.005) reapecitively.
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3.7.4 Chloroquine effects on Percentage af (Oiiic Sperms

Datails of the assessment of percentage of motile

spermc has been described in section 2.10 of the

thesis.  The pereentage motitity at the begimning of

the experiment was 90x; 8 hours later, the percentage

POLVIity 1n the blank had dropped to a significantly

tite
lowe: (P ¢ 0.01) value of 38x. Percentage of

. ~aM had
sherms in  Chloroquine concentration of 16 x 10

10-®M to
dropped to 78%: 150 x 10-6M to 79% and 1,500 ¥

1% wathin the same period.

x‘ﬂ' 1mto
Twelve hours nto the beg inning pE SR

3 Or 30‘.
fParme in tho blank had a Percentad® RS
{n Qiloro@ng
while parcentage noti111ty of spe
-sM ard 1,600 %

@pangicns of 16 x 10-0m; 160'% 10

rwﬁ\\feiy
-6 rad decrensed to 65%. 50% ot

tage of
‘-ﬁ'w‘
(Fi%yre 23.5), At UwenLy-ne

16 x
LN sporme wers; 0%, %, 20% o

tively.
. r psEprec
10°%M, 150 x 10-M and 15000 X 107
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tage of q:ﬂnl'l.l’t sperms f.'ﬁ;l. .
< <

Percenta

(%]
L=
i}

204

174

KeY

———— ]
!

x Blank (O choroquine)

s 15 X‘IO£M
s 150X10°5M

o 1500x1o‘m

0 15 20 3 ¥
1ime {(minute)

iy

> mollle BPermé:
l'iq 3 5 CI“O‘mUiﬂ. ¢ffecls ON p'fc‘n,ﬂg. ol ¢
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Twenity + 1ve houws 1nto tne beginning of the expearimant,
pPercentage of nrotile spe ™ had dropped To 8% 1n
Chloroquine concentration of 160 x 10-6M; vhile spevws
5 x 10-%M

in other suspension ancentrations (that is:

and 1,500 x 10-°*M) 1ncluding blank wera all dead and

hance immotile (See Figura 3.5).

3.7.5 Chlorooquine effects on  Force  of  fomeard

praogression of sperms

The Fforca of forward Progression of spesmetozos

"8 scored from zero {0); stationary to fiva {5);

axcellent prograssion. Tha result is shown on Table
3.23.

The force of forward progression of gpaT®

&npended In blank (no Ohloroquine) phasphata buffered

SAine (ph 7.4) decreased fron a score of 5 at Lime O

for
houre t5 1 at tive 21 hours and Ue 678 holds true
B aiSpEder at o Mioroquing concBAtration of 16 x

ton
1{]".*1' 1}m ‘50 v, 10..H o’Im‘l‘m am am

#Nt.im+
ratainec a value of 1 even at 25 hours af
L cl

Sherms suspended in 1,600 x 109-* M maintained a for
17 hours
of forward progreasion of 3 from 6 houre o
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TABLE 3.23

Chloroquine effects on spam force of so~ard

Progression.

F——

Chloroqu ine Force of forward Frogression
Concentratyon (x 10-ov) at time draticn (hours)

0 o 6 0 17 21 26 2
0 (blank) s 3 2 =2 1 0 ©

15 5 4 4 3 { o 0O
50 5 65 6 4 2 L 0
1,500 s Na 81 4t SRR

wAS
but, ¥®re all gtatiorary bY 21 hours . Ch loroquing

41880 (yaq (pi 7.4) ot U

in Phosphate buffered snline

vo luma :
mrmtrnt}mxg indicated; the dq ution ratio |

VOhm) wag 1:1 Forco of forward pr

Aag 10N;
4-very good Prog

Saxce 1 1gyt Progresaior;

G -ro
or / rogression and
©9Tess icxi; 2-fa ir progression; 1-weal T o

Droar ... :
¥ aas ion {stationary).
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CHARPTER FOR

OISASSION

The rat was chosen as the experimental sinim for the

present. study because of 1ts smll size and henca low cost

{Anderson, Reddy, et a)l 1980). Tha histology of the
seniniferous epitheliun, the norphoicgy of the garminal
c@llr and tha kinetics of the spermatoganic procees are
sufficiently close in the rat to Pe™t 8 certain degrea of

axtrapOiation from the rat to Humena (Steinberger ard

Stenberger, 1975).

The rate usan 1n tha study were sacrificed 24 hars

after g aaninistration in view of the fact that R

in tissuas between 12 TN

in a etixdy by

OrCiitrations were reached

Ade st ang Solako (1982). Samn YO8

Wlnteers for Chloroquine analysis

“Mlating the dosages for the sams reason .

pssayed DYy @
Circulating Testostercna in rats o

an Radio immunoassa
-a'. Of spac i1f 11ty

Lochn ioues have
Factc, Mruronssay mathod /
and
% irtim of thair high 0

jmpr ovexd dimermion  for

h‘"—""!!,l’r 'm“m an
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exiocr inologiaal investigations.
ChiloroqQsine adninistration did rnot. affect the body
weight (Tables 3.1: 3.3), testicular nor epidioynai weights
(Tables 3.2: 3.4) of the rats. This finding conforrs with

carlier reports of Grundrenn at 8l (1970} wo adnintatered

e = —® e

Olloroquine 11 doses of 12r9/kg hody wefght to rabbits over

8 period of 7 weeles and found MO pignificant nfluwce o

- alsn beon
the increasa in weight of the robbits, It has

t al

=

e
feorted by Grundmnn ey @l (1972) end Grundmnn €

: at. dosas8
(‘982) that. Owvonic adninistration of Ohleroquina

ivety did
wecka respect
2 ang/ug/ony over & ieriod of WO

. rots,
'OL aignificantiy attect the waight of the

on (sOma/Kg  WeK1Y T
epigidymis

Owonic chloroquine administrati

r of the
2 weoka) did not change the weigh

w mm‘ '%7)'

Omared tp the controls (Vawva '
adninistared 10

' Vee-
r 4G m 1n contrang, 10

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



179
sHerm NnuTber N rats given Chloroquine as reported hv Vawva
end Sasde, ('op cit”). However , n thewr studles,
ChloroMiine was administered over a period Of twelve weeks,
8 period Jong enough to last the entire process of
fpermatogenasis. Hence, a reduction in the pracefs of aperm

fomation in the testis and sperm release to the epiditymis

mist have been effected.

vl ninistrat.ton
Resuits ot the present s LUy that adni

affect. on male
of Ohleroquine rosphate had sn odverse

i redict.ion
fertiiyty. Ihig is evidenced by the significent

Oy lorog! 1N~
N 1itter size of fevid rets %ated With

atm\njeterm ma les Cﬂ'ﬂ”"&d to fg"-j]@ it

enp loyad N
Mles. e {solated moting tachniqua W11Eh i

F U8 ealls

the study pssemcas the tiio109)
1foerates fron the MW‘G
fart.d Tity nat tarns {nVBFGB’Y

Sermtognlc phasa 1n s tudy -

dayn; O

e for Lility studies dgid not axceed 14 4 jorced  BY
1
xj: 08 LA

felction in fertility was umﬂd Lith

rn
- in f.ﬂ'l'“"
Hanificantly emiler 1itter 8170
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OVlorotuine-aaninistereo males comared to those mated with

control nale rats. This is an indication that the drug

inf licted a post-testicular inhibitory effect (Bortke 8t al,
1986). This 16 so as eperms released from the testis
into the coud®|]

require not less than 10 to 12 days to P8&e

tored
ep1didynig, tha ductus and ite enyil la wiere they 8re 8

0 await. gjaculation (Begley, FIrth & Hoult 1980).

the oifferexd
In the present study however, 8lthadn

3 jn resarption
I itter gize was significant., W8 difference

tnat levals
81ter chagrved was not 8ignificant; suggest 11

: t high
OFQﬂo,- ine y tha a]aoulatB ware no

s Sadde
INFlct gignificant amryonic desth. Yauve

: emiler littar
(“op cit") ropactad ihat ChiloroMine inAAS -
411 birtre
8126 and ¢ gignificant prepoct ion of st
) 1n their

11 damge -
ST orma ) puns, appoeedly 8 to g™ ©°

Sl fes howaver, loroqu
Aration (12 wooks); lavel

£1{c
RS agrmatly high oough to in

Chw\“
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The crosa section of the seminirerous tubules of

control adsit rats and adult rats to which Chloroquine was
adniniatered revealed Uwe presence of all the eighil phases

- 5o
Of spermatogenesis described by ReoseTRuge and Geise

|
(1950)., 7Yhe relative frequencCy of thase BtAgAST observed 1n

4 ’i
the present study (refer to Table 3.9) within the testie

avl
howaver gifferad fram that reported DY Rocsen-Aunge

of the
Gofsel { 1950) (Tobie 4.1). The relativa freqency

: of
phasas of spermztogeaSia 16 aveiont N different 6ttes

. g‘iwst}'ﬂi
B test{s ano balween testes of the s&™ animal (
't sty a9
1968),  var jations chserved betwesn to shes,
to c&rtain
those rexrted by Rooedrfunge nrd Golisel 6re s
a absant-o

o ar

Finding which coutd e o loroqu ine-

'rn!"': wara  however
Fo, 111 teates Incked tubules

of rats
ta thia grom
0 1. Thia firncding 16 tl‘H""=“'”‘“‘"'""II of
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[1.e group 11T) as scre advarced stages are seen 1w ovhar

rat greqs.  The group TJTIf pre-mberial rats also had s

highly s{gnificantly low cirCilating testaostesow. The most
cenaitive gtage of spermaeogeresis to dwmicals ax heat
Gamge gppenrs to be the meiotic phase (spermtocyte) which
I8 androgen-dependent  (Jackson, 1973).  The low levels of
1estosteroe in  the grop I1I rat mey ecount fo! the rare

OCQUrrence of epermatids in the group III rat tubules.
Inspite of all speculntions based on the Physico-
Pemica) nature of the blood-testis barrier and 1ipaphilic
Povart.ias of Ohloroquing an nmalysis of the ssmlnifaru.s
Lyiar Fluid or Rete tastis fluid for Chloroquine would
%tablish whathar or nol. this drug actimlly pamedtes the
blood tagt ig barrier. Howaver, the anti
% Ovoromiine sesn in the Pre-mder ta}
UDents that Ch loroquine may Snoeed o
tarr o Bp the blood-teetis barcier

|
fUCt 10n 1 batwoas 15 days to 20 days gy b5
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TARLE 4.1
Percentage trequency of stagas of seuwiniferas

epithelial cycle in the rat.

Stage of Percentage frequenCy of Stagae
Seminiferous of cycle
Epithelium

1 3.7
2 4.8
3 14.5
4 4.8
5 9.4
6 33.6
7 11.6
a 17.6

{RocseHuNge and Gaisel (18%0)) -
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hloroiine was concentrated n both the testis and
epididymis of adult as well as pre-poeris| rats. This
anfirme earlier reports of Chloroquine corcantration N

various rat tissues (Adelusi and Sslako, 1832); wncliding

the test.icles, ovary ond Uterus (Grudren ot al, 1970);

i |
Gwdm and Vrublousky, 1977). However, epididyma

wed.
@1 joroquine acauration had not. been eorlier repor

wer e
lavals in the preo-pubartsl rats

tast icular
n the adalt

Test jcutar chloroquine

significant iy higher (P ¢ 0.05) Yw

o ta |
Dioroquine 1avala; Buggest'™ the Mve-puber

cast is o

than dult
a for the dug el

od ¢Horact® 1zed oy

have n larger binding 81¢

1

taatia. The per fod of MDErLy in 8 PY *
cal] division

rop{d growtn as evidanced by increased MAtS o

nuc lear
chloroquine binds

(MClintic, 1978y and

: loiy cel18
O oroqu ine than  diploid ond MoP

sntolon)
Aald apes
Mot ic ﬁm_rmtﬂ:ftm. m-bid“

half ©

¢ tho dimoid teciel

EmSeRa  una conteny Yt 18 ot the Pre-
im‘lhﬂ
lEnescn apg Leblang,  1962) This
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Pbxrtal testis is mxre SUSePtible to distruptios of its
gmatoden c and hnrmarw] fuctions than the advit taestis.
The present study could not establish thosa cor™runents of
the tegtid in which the dug was crcantrated a3 atte™ts to
@lect Rete testis fluid (Tuck et af, 1970} proved abartive

@8 to non gvailability ard inacesSiDility of facitities

Nesded for micropscture (Focedures.

Grundm@nn and Vrublavsky (1977) repor ted tast icular

150 x 10°
Chlorotuing concentration of 4919 % 3.5 /“919 (

10-¢M/g) Bfter
"9) ana 71.3 + 8.1 08l [ 210 X /

; t of bake
°d"mi8tering dsaa of 20 1g/k8 body waigh

forr 1 ond 2 veoks
a‘mm’mﬂ;'y five days 0 weeK per group

MeéSpectivaly to Guinea pigs. In

{Grungmann ev ai, 1870), a d3ily

Given aubcutoneamly 6 days 8 woek for
8 t0.2 ma/kg

. £ 17
Lesticy |ar chioromu ine cocentrations ©
10-% M/9)-

hooy woight (approximatsly b4 X
ne W\t"ﬂtim I

icular chlorod

The aiiit rot tesh »
1 "‘ X 10" Wg

tha juagent study ranged bebwecn g

gos of & base/kd el

8.3+ 4.2 x 10 Mg after ®=0
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waIghEt ana 1(n/kg bwt were adninistered daily over per jods
of one and two weeks respectively. It 18 therefore clear

that the values obtained in this study were coparatively

lower (taking gacage given and dwration 1NLO a 1deration)

~ ' .t
then the Guinea pig values; Wt higher then the Rabbl

values. This findings could ba species relatad.

ions In
: ecca 1
Generajly, testicular chlorotysine nvdf

: tots 1 dasB8g9®
both pre-pubertal and adult rate voried with

- trend was U®
8Wniatereg.  The only faly cut from Y18

ved tOmaykg body
9rown VI acult rats (that s, which re®

wo1ght /7 ays and sacrificed ON
@®e). Testicular chloromuine cont |

hase
body weight
testiCies of racg waich receiyed 10ma/ke

tleasay fron other tissues.
f the
f the group VIT rata within 8 44Y8 f

¢t
h’ QKR n ransu it or LIKsUB 611m1mt‘im £

il (Mackenzia, 1484)
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\ n
The pattern of epididynel chlorod)ing cancentration
) 1t rats.
the pre-pubertal rats differed fram that in te e V)

with dose
wnile epididynal concantration varied directiy ¥i

t)eo case of
adninistered in the pre-pubertal rat (a8 was

- n
; onship was absent
testicular cancentration), this relati P

: rots was such
the adu it epididymis. The trend 0 the auit

id3 g for the
that nore drug vwas8 concentrated in  the epididymi
nore

shorter duration of 7 days

at.ion betwe®’
emditlyimis; and & good cocre) e :
Prmnsnt and € 1didyms] chioroai™®
Treached gidymis ™Y

wil
thloroquine concentrated

o
rgiﬂ‘m}rl

8ffe-t tha micro env i,r::rﬂ'l"“'* and P tnzOn - ™This

{14ty of 8%
mturation and nﬂflﬂﬂ‘tim o reduction in the

n
1g11f1ﬂ"
ain the -

Could poasibly expl
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fertili2ing cepability of sperms of chloroquine treateo rats

since acquisition of ability of sperng to fertilize ova

ocarred within the epididymis (Bedford, 1975).

In rat groups which had insignificantly different blood

i 1 levels
thloraq,ine levals, testicular as well as ep ididyma

i differenca
of the ¢ ug differed significantly; suggesting o

. | O loraquine
in tissue affinity (Rubin, 1968).  ERIITS

Jower than the
levels in the pre-pubertal rate Wera ahays

in the
bvea vag not. 66l
testicular levels; such a trend A

4 highe”
coneentsation wer 8
8dilt rats. Aleoc adult epididymal

V)
t groP
tan  tha pre-pubertal enidigmel  (8X®

, 1d
Concentration. vhila this oM

differancegs in tissue affinity, other

s lot, of fluid raso’PLICT

@vot be ruled cut. For @xamle:

1, 19698
and satce '’
takea place in the epididmis (WO1ES s
o high coreantratio” 20
aho 1985 lendirg to 0 distim““'

binds
Imura orf ve st eididy™!? ormer ved
o i Tevo!¥
' aa'
rﬂ'ﬂ"

e aduit, compar
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Confirmatory evidenca to support this is however 1ad’-ﬂ‘n9-
There was no significant difference betwean circulating

Teatosterone levels of the contirol adult and pre-pubertal

rats. This conforms with tha reparts of Knorr at al { 19/0)

: jc verous
that testosterone lteveis 1n spermatic nnG  syatemc

ats. In
blood 1n 50 day old rate were tha sam as odult I

trol
both the adult and pre-ptbefm‘ rat group, tlwe con

Chlorotiine
c
t&‘sbosterone levals werea htghest.. Chron

. gign,'ficonr,
adninistration to acult mle réts el o Ve

changes in the level Of SicouiECt

oy, g conflicting
Testosterone (vawvn end Sande. oo Cit7)i 8

v
la In the OO
report to the saignificantly Jower leve o

staxfy
 the Presant
a1t rata (pat is 5Q/14 days) "

wor Testosterans
Howerver the gignificantly L

of

with those
observed 1n the present study is n conformity
(1990) In w01 chlorogairs

u‘ﬂ"ﬂ thirui
awori, Nororah and s gignif icant

inf11C
8dmMnisergtion to adsit ralo rats

Fadert ion in testoaterona levals.

tagory
In tym pro-pbwtal A

Aiinigy, at1on 1n group 111
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testosterone lavels. Coincidentally, testicular Chioroquine

levels were highest in this groun and tubules did not

dave Iop peyond stage I of spernatogenesis. This 18 L owever

i of
ot gurprising s8s the most sengitive stage

to be
spermatogenesis to chemicals and heat, dwoge HpReIrs

Jockeor
e maiotic pnase which is8 andr‘ogm-depeﬂ@t[ ’

circulating
1873). Aside from possessing the lowest

detectsd in
testosgerone 1avels, testosterone caald not be

o8 MEeSs ot
the plasm of four netbers of Lhe gro®.
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oniy } Sank) (2 o oV

thareby high? ightirg

o 11 (one mesiber

Undatectable plasme testoseerond levels

ter'ona
circuiating testos

Moo ine-inaxea  reduction P
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n
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This aaeming1y oonfiicting findin® Yy =
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{ag1) ove

1
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- . :
secratson by the Laeydig cells. This 1s becausa evidance

suggests chloroquine to cause accumulation of epiderns |

grovth tactor 1 calls which may inhibit testicular

steroidogenesis 1n vitro (Hsueh, Weolsh and Jones, 1981).
Variea reports of in vitrg Chloroqiina affects on sperm

T0t11ity are available in literature.  These different

FIriings couid be species-ralated. Thus, stimilating

offects of Chioroquine on Aoor sperna was IVMDItory or
V Fperms  (Egbunike-perscna ) commmicat ion), Chloromsine

reportedly stinulates the respiration and not.ility of fresh
d aged povine spermatozos stored in vitae  (Nommn e

Garte, 1975), thereby enhancing the Spaad and streng
At a 8milar

iy of

tha Jirectional movements of  sperms.

$ of
St Porcine spermtozon [Egbunike, 1982] . Irhipition

ved at higher
fuman Spermatozoa  was however reportedly cDSEr

%068 of the dug [Ette et 01, 1988].
dies differ: MhIN ™Y

Tha Chloroquine

Q’m:"ﬂf-im mad in the var o st
e N
. , Ohlorod
Iaey Sitribute to tha conflicting reports

N
, seprenciant of fect. ON
hia “lixty axerted a concentration”
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sperm performance . Resuits of Chloroquine effect an the

torce ot torward progression, percentage of mOtile spee

and viability iJndicate chloroquine t inhibit or stimilate
these parameters depending on the chloraxpine cunocantrat.ion

of the suspensing mediun.

buffered Salina (P 7.4)
drastically troem 90X O

jty with
Stocage at. room temeratge; a finding in oo .

The enhancing effects Of oS

at 160 x 10-6M and 1,500 x '0°°

. (egurrike,
Oecline in mpessateicn 8°9t71d‘°11msw”a

1982}, or g reducticn in the retio
NCleotides (anergy CWrge)
&Y Gye, 1975). The for
arms mrperand at 1,6000 X 10720 P
of 3 frem ¢ hourn to 17 PO

&tivity ny chiloroquine my e

uat. A8
“ntent. or cyclic AP IE
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inhibitor caffeine doas (Hoskins, Stephens and Hall, 1974],

laading to the accurulation of cyclic mcleotides Within the

eperm cells (Garbers el al, 1971). The control of calcium
also

fon {GatZ') {nflux across the eparm pissm renhrang 18
: : {-personal

probably jnvo lved (Heterson gt al §979; Aziba 1931-per

resg 10N
@munication). The drastic fall in force of Pros

10- oM after the
8nd percentage of motile 6pP&/me st. 1,500 x 10

greatly gVevated
17th hour of observation moy ba d» 0

cartainly appaadr
lavals of intracellular <calcitm which

80N,
-Rorhan and Harri
detrimental to sperm motility ( Shams

10-*H
in 1,500 %
1881) gnd my account for Sperms !

shor s
Ohioroqine suspension aving the

eoncantrat o0 of
™Yy then Just be that at a8 thloroq e

1a5tarnne
other prasprad

caitration at

150 x 10-eM, whe drug @

1cwum
Ithibitors mmintained 1ntrace 1jular &

O mintain  sperm motility b

, 1979) .
from =ithin tha calls (Petarson gt al
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or their metabolites in huwen saan appedr 1n literature.

Sueh drugs include; Aspirin (Kershaw et al, 1987);
Propanalol (Mshajan et al 1984) and Perfloxacire (Cowaire,

1987}, powover, report of Chloroquine in  eomen are not

avatlabije.

q o (1] of
ChiorotVine appeared in the pre-—exper'lﬂ’mw‘ eV

the drvg
818 volunteare who olso cleimed nobL to have (Aken

tirug
Within the praeceeding four months euggesting that tha

odctive syatem.
6 stored for long periods in the male reprod.ct

. : levals are
‘Bover, “past-exper imental” camina] Chlorogine TOV6

imantal geminal
8ignificantly higher than the pre-eXpe

~fraghly taken

iously etorad
Miaoquina in g along with ©at o

Within the mie raproductive sYStan.
Tha presece of Chloroquine
10N 11 imren empocially (f the levele &

Yiew of i{ta inhibitory effects

N e trentment oOf rheum

fe

-y difficult fort!!
“Aaan hlcrooysinn tren trent may
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problem. while the routina use of Chiloroguine in the

eupression of malaria is unlikely to couse sorious fertility

o g w
problems, Chronic usa of the drug as in the above ment 1o
diseases could be datrimantal.

gTIONS FOR nm_ﬁllmﬁg

CONCLUSTONS AND SUGGESTIONS PR

Results From the 8ty reven)

thwe
test is 8nd enidid)'luis of both
e h ]

tus, offecting o

concentrated n th

rrepuBertal end odult male rats,

, od by the
physiology of tha testis A8 avidenc i
f Spermatogenesi® in tha pC
hormatrocess O
\gyma| 8T of

testis. The fertilizt™a

e adi\1t mola rats was also f

: in 1
by the significant redct.ion

. od M8
mted with O loroquing administal

of the
The testicular phys {0109
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I
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1
red e in trg prepr

19) W
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which received the same dosage regimana. Chloroquine as a

result of 1ts lipophilic properties crosseas the blood-test. ie

barcler ag  gvidenced by the antispernatogenic effect of the
TG o the pre-pubertal testia as the hlood testis barrier

1S davaloped g days to 20 days postnatal in the rat.

ina 18
Results from this study also show thal Chloroqu

stan and 18
stored v ithin tha huon mla reprodctive &7

' caren Auring
S&cratad in semon. The orgéns contr iiniting O

: a strictly
8jaculation discharge teir products 1N

culote 1n 3 °F
controlled orger and ©O1lection of B e

e
would perm t chloroqu!

would give ON

nore fractions (split @jacuiate)

. This
aalyste in the gplit eavlate.

‘ndimt,]m of tha storage javal

Organk wnich mmy raflect the Lie Pl
the W ca
. gtidy
Fug. 1t will also be of interest t0 s
o 1o
subject®

f
Qiloroqie 17 ajscuiotsd ° > and relaté

1
hloroquine treatment. as N rheumato 1 il
this to rtneir fartility stotis:  cuses the b1ood
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could not.  establish the testicilar compartments into which

the drug was accessibie.

In the present study, Chloroquina was nct genorated

to
from its matabolites; it will therefore b of interest

v i
find out the nroportijon of tha urmatapctized ¢ )

organs Of
Mlgrogiine to its matabolites Present in these
1n which

n e,
the mate reproduct ive nystemn 05 woll ag 1N

. be resposible
i8 whale Chloroq)ine or Motabolites) could

for its antifertility effects.

indjcote thot Ch loroqu M@

Rasii1te of the Prasent study
reducing its

inhibits the enididymal epaBLoic:

to
(. w10 ve Of inter®éL

fortilizing copabitity- Howa VA«

iMeatigate the influexs O

"'volved 1n the fortilization pr

1 MUCUS,
Sperm penetration of the cervica
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wderstanding the nechanisns jnvoived in the antifertility

affect. of Chilorotuins.

tion of
Chlorocp ine repor tedly induced pre-mature evacta

! it m3y
the uterus in rats (Owatterjee b al 14o)

drug n the
therafora ba possible that high leve )g of titis Orug

et 8l
: um; Ander son
rat samen (which actually is 8 9%

' preventing
1983) ney increase uler N6 contractility, ther ebY

gant reduction fn fart:)ty-

ovum iplentation: with a resul

{nvest193tad-
These speculations Aare however yet. to be
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