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ABSTRACT

Tlre immunological efftct of danazol on female albino nrice was

invcstigated by er-nploying lcukocytc counts (total and diffbrential), rnitotic
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index (bone nlarrow and spleeir) and phagocytosis (peritoncal macrophagcs)

as paramctcrs [<rr such investigation. Four doscs of l.hc drug were uscd; 200,

400, 600 and 800 ptglnrouse. Thc totzrl lcul<ocyte count showecl a rccluced

levcl (7250 cclls/cu.rlnr.blood) at thc first closc, ancl thcn incrcascd a[ tlrc

sccottd closc (10625 cclls/cu.nttn.blood). l-hc third clocs again clccrcasccl tfic

coutrt (9300 cells/cu.urm.blood) and lurthcr clecrease was observed in cloes

IV (6725 cclls/cu.nurr.blood), conrpared to a control count of 7525

cells/cu.mm.blood. The differential count rcsponded in a similar manner,

but a dratttatic fluctua{.ion in the nrorrocytc count was otrscrvecl. l'hc nlcdiair

doses of danazol(300 ancl400 pglmousc) showecl sonre enhancenrcnt of tlrc

mitotic activities of bone marrow ancl spleen cclls, while a higher closc (800

pg/nrouse) reduccd such activity (18.4 and 16.7% vs. 22.0 ancl lg.5%o,

respectivcly). Thc phagocytosis was negatively affectcd by thc danazol

trcatrncnts, and incrcasing the dosc reclurccd such activity (dosc 800

ptg\rnousc: 7.3 vs. 20.0% in control).

INTRODUCTION

Danetzol is thc drtrg ol'choicc in thc trcatnrent ol'bcnign breast disease,

cnclolnctriosis :tttcl relatcd cnclocrinc disorclcrs, and hcrcditary itrrgiocclcrna

(l). lt is a sytrthctic horuronc derivcd l'rorn cthisteron, with thc ability to

supprcss. thc pituitary gonadal axis by inliibiting thc outptrt of pituitary

gonadotrophins in both males and fbnrales (2). Thcrcforc, a nrodification

of hornronal lcvcl nray outcornc duc to the clrug Lrsc, cspccizrlly scx

Itorl'ttoncs. It is wcll suggcstcd that scx hornronc lcvels ntay cl'fect

imnrunological functions (positivcly or ncgativcly). Such a vicw is
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supportcd by the eltrploylltcllt o[' danazol thcrapy to treat her:eclitary
angioederma, which is a disordcl with zr known inrmunologic defect (a
deficiency in cl inhibitor) (3). Accorclingly, thc prcsent study was plamecl

with tltc ainl to evaluate thc irtrnrunological status ol'fcnralc micc treatcd
with clifl'erent doses oI' danazol, by cmployirrg reukocyte count (total ancl
dillbrc'tial), phagocytosis and nritotic activity ol' two lynrphoicl organs
(bone lllanow ancl splccn), as parernrctcrs for such everruation.

MATBIUAL AND ME,TFTODS

I' Anitnols: Fcmalc albino nricc (Barb /c; Mus ntusculu.s) wcrc thc
subiects of tlrc study, wlrich wcrc purchasecl li'onr tlrc Institr-ltc of Scra ancl
Vaccittcs (llaghclad). 'l 'hcy wcrc 8- 10 wcchs olcl at t.hc timc ol'cxJrcrinrcnts.

2- Danuzttl: .I'he 
Ministry of l-Iealth (lraq) supplied Danol (danazol)

capsules (100 mg), and they were products of sanofi winthrop Limitcd,

Unitcd Kirrgdom.

3- Laltorntory investigntiorts: Lcukocyte counts (total and diflbrcntial)

welc made by cottvcntional hematologicalmcthods in blood obtailccl fi.oln

the tale ol'nlouse (4). The Phagocytosis was assessed in peritoneal cells in

ttilro, Bfiefly, after obtaining thc cclls, thcy wcrc washccl two timcs with

plrosphate buffer saline (l'}Bs) supplcmented with l0o/o healinactivate foctal

calf serum. The cells suspendecl in Ijanks balanccd salt solution (ca*2 and

mg*2 fi'ee), counted and acljusted to a concentration of 5 x l0('cclls/ml. An

aliquot of 0.2 rrrl cell suspctrsion was incubatccl with 0.1 nrl hurnarr scrun.r

(AB negative) and 0.2 ml ol hcat-killed yeast (Sacc haromyces cercvisiae)
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Ibr 15 nlinutes in a water bath (37 uC;. Tl'te mixture then translerrccl to icc

bath, arrd the phagocytic cells asscssccl microscopically ancl expressecl as a

percentagc oI the total cclls (5). The ntitotic activity was asssssecl in colls

obtairtccl fi'ollt boltc tttai'row zurcl splccn al'tcrtwo hours Ironr injccting tlrtr

atritrtals (intrapcnitoneally) with colchicinc (0.25 nrg/mousc). The lrarvestccl

cells werc waslred, trcatcd with hypotonic KCI (0.075M), fixed in methanol-

glacial acctic acicl (3: l) and staincd with Gicmsa dyc. TIrc divicl ing ccl ls

were scol'ed microscopically and expressed as aperccntage of the total cclls

(6).

4- Expcrimentol desigrt: Tlrc aninrals wcrc dividcd into fivc groslls.

cach with [ottr mice. ]'lrc I'irst onc w.rs a control group (untrcatccl arrinrals).

The second, thitd, foLrfth and fifth groups wcrc lrcated orally l'or six days

witlr fotrr dillbrent doses of danazol (200, 4a0, 600 and 800 prg\mor.rse,

respectively). The dosing rcgimcn was based on the nonnal coursc o{'

hunrarr t lrcrapy.

5- Statistical ontlysis: Thc diffbrcnccs bctwecn treatcd and untrcatcd

anirnals wcrc asscsscd by thc studcnt t-tcst.

RI'SUL'[S

In tablc l ,  t l tc distr ibution of lcukocytc corrnts (total ancl di l l 'crcntial) in

utltreatccl (control) and danazol-tr-eatcd micc is presentecl. Thc obtainccl

clanazol count in thc control mice was 7525*229 cells/cu.mm.bloocl.

Treating tltc nticc with thc l.trst do.se of clanazol (200 prg/mousc) rccluced thc
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coutlt to 7250*202 cclls/cu.mm.blood, although the cliffercncc was not

significant. I-lowcvcr, tltc second trcatmcnt (close: 400 mg/nrouse) increased

tlte oount b W625*427 cells/ctL.mnr.blood. Such cliffurencc was highly

signilicant At dose III (600 trrg/mousc), the count decrcascd (9300+216

cclls/cu.nltrl.blood), lrut it rcnrainccl highcr tlran thc corrtr.ol valuc. Suclr
decrease was more pronounced in the fburth trcatnrent (800 prglnrouse), and
tfrc valuc wits lrclow lhc control courrl (6725+240 vs. 7S2Sj:22()

cells/cu.mm.blood). The diffbrence was also significant

T'hc lcukocytc di(lcrelttial count rcspondcd in dil'l 'erent rlriurncr, which

was rclatcd to thc typc ol'lcukocyLcs. l'hc lyrnphocytes showccl ar cjccl:cewccl

count at dose I (3101*128 cells/cu.mm.blood), increascd counts at closcs II

and III (4057+134 and 4445+3zl cells/cu.mmr.blood, respcctively) and a

decreased count at dose IV (3434+133 cclls/cu.rnm.blood) when comparccl

to the control couttt (3847',.213 cclls/cu.nrnr.bloocl). The clcviatiorr i1 tlrc

first dose was only significant. These deviations when considcrcd in tenn of

frcquencies, the picture may conre up diff'erent. The fourlh closc, which

causcd a clccrcascd lymphocytc couut, sharccl a sinrilar pcrcentage wit[ thc

cotttrol group (51.1%), whilc tlrc second dosc causcd thc lowest fi.ccprclcy

(38-2%). The ucutrophils showcd incrcased counts at thc lirst ancl scconcl

doses (3389+97 and 4308+214 cclls/cu.mm.blood, rcspectivcly), ancl a

decreased couut at thc fourth dosc (2119,t86 cclls/cu.mm.bloocl). In thc third

dose, although the count of neutrophils was higher than the control one

(3309 *214 vs. 2668*69 cells/cu.nrrrr.blood), it showccl a cleclcasccl levcl

when cottrpared to thc conrrt ol, second dose. Most of tlrcsc dcviations

reached a significant lcvcl (Tablc l). Again, the percentage asscssrncnt nay

coutraclict tltcsc otttcolltcs, ancl thc closc 600prg/ntousc sharccl a similar
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Ii'ctlucncy with Lhc control gloup (arouncl 35%). Mr-rcfu nlorc clcviation wcrc

obscrvccl in nronocytc coul.tt, which showcd asignificant rcduccci lcvcl in

thc lirst closc (580a29 cclls/cu.mm.bloocl), aud thcnccforth, thc count

slrowccl a clrantatic itrcreasc (rangc: ll57+8 | -1892.Elt26 cclls/cu.rnrl.bloorl).

cotttparcd to at cotttrol valuc oI' 693+19 cclls/cu.mm.bJood. l'hc third arrcl

fourth doscs althotrgh thcy showcd gradual clccreersecl counts, thcir,

tnonocyte valucs were still higher lhan thc control count, ancl the clifferenccs

were significant. -fhe ntonocyte percentagc nraintained a level of increasccl

frequencics in the last thrce treatments with a rangc of 17.2 - l9.2yo,

conrparcd to a hequcncy of 9.2Yo in the control group. T'hc eosinophils

were badly af{bcted by the danzol trcatmcnt, both at the levels of count and

pcrccutage, cspecially at the last twb doses 44-Ll4 and l7L7

cells/ctl.llm.blood, respcctively), whcn compared to thc untrcated animals

(245+37 cclls/ctr.ltttn.[rloocl). 'l 'hc scconcl trcatrncnl. wus irn cxccpti<-ru, aud

tlrc cosinophil count increascd to 37U.53 cclls/cu.rnn.bloocl. Thcsc-

dcviations wclc signilicant. 'fhc cl'lbct ol' darna.zol treatnrcnt in -the

phagocytic activity of urousc peritoncal cells was also evaluated (Table 2).

Strclt  activiLy scol 'ccl a phagocytic inclcx ol20%o in thc untrcltcrl  gricc, ancl

this valuc was highly disturbed by tlre clrug trcatment, cspecially in thc last

three closcs, which showed signif icautclccrcmed lcvcls (g.l ,g.6attd7.3o/o.

rcspccl.ivcly).

'flre ntitotic iltdcx of botrc nlan'ow anc{ splcnic cells was also alfected hy

the danazol trcatmcnt, although thc manncrs wcrc dil'I'ercnt (Tablc 2). Thc

bone marrow cells showcd a uon-significant decreased fi'equcncy of nritotic

index in thc first dosc (21.5%) whcn conr;rarcd to thc controls (22.5yo). 'Thc

{'
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second and third doses nraintaincd incrcased freqlrencies (31.5 a1d 27.3%,
respectively), while the for"rrth trcatment reducccl such activity to a valuc ol.
18.4'%. 'l'hc splcnctic cclls sharccl thc ctlbct ol'thc lburth closc in tlrc bonc
nlan'ow cclls, and a decreascd fi'equcncy was obscrvecl (16.7%) when
conrparcd to thc conLrol fi'cclucncy (ls.s%). Ilowevcr, tftc thircl closc
increased the nritotic indcx to 25.lYo. Soure of these differ.ences rcachecl a
significant lcvel (Tablc 2).

DTSCUSSION

Thc pfesentcd rcsults dcnronstratccl thosc clernazol treatcd rnicc showecl
deviations (positivcly or ncgativcly) from nomrality in thc paranrcters

investigatcd. Such dcviatiotrs wcrc dose-depemdent, uroreovcr, thcy wcrc
interrelated and matching each others with respect to the related sites ol.
invcstigation in thc attirnals. 'l 'hc bloocl lcucocytc count docrcasccl in thc

first dose, increased in the second dose, and decreased agail iu the last two

doses. such l'luctuations accounted for 3.7, 44.2, 12.4 andl0.6o/oof the

contuol value respectively. A close look at the rnitotic activity of bope

nlan'ow ccl ls (Tablc 2) shows a siuri lar pattcrn ol 'dcviations at t lrc sarlc

doses (2.3, 43.2, 24.1 and 16.4% rcspcctivcly). such obscrvations may

suggest that the primary action of danazol is on bone mauow stenr cells,

which thcn picttrt 'cd in thc pcri;rhcral blood. ' l -hrcc prcvious obscrvatiorrs

support suclr view, and danazol has bccu used succcssfully in trcatnrcnt of

bonc marrow lailurc iu sonrc lirrnrs ol'rnycloid lncl.aplasia (7, 8, ancl 9). 11

the latter study (9), a l3-ycar-old giLl was cncoLurtcrecl with thc diagnosis of

aplastic anemia duc to hypoplastic nryclodysplastic syndronrc. A conrbinccl

treatnrcnt of cyclosporin A (and othcr drugs) and c{anazol maclc the paticlt
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trans{lsiott irtdepcndcnt onc moltth latcr. Morcover, the chroulosomal
abnornrality also bccanrc uttdctccterblc six nrontlrs after thc initiation ol.
Ircatnrcnt.

-l'hc phagocytic inclcx in thc corrtrol nricc was 20%,, arrcl trca{.ing thc
itttitttals with clartazol rccltlcccl this activity graclually as tlrc closcs ilcrcersccl.
If an inspcction of blood monocyte lcvcl is macle, thc first closc (200
ptg\mousc) rcduccd the monocytc cou't ancr percentage (5g0
cells/cu.'u'.blood and gyo, respectivcly), while thc last tlrrcc doses
contribulcd to ilrcreased counts ancl pcrcentagcs ol'thesc cells (an oplrositc
picturc oIphagocytic indcx). So, danazol nray intcrl'crc with thc phagocl,lis
activity, and to compcnsate such defect the blood nronocyte coupt has to lre
incrcasccl. Rcccntly, it ltas bccn Ibund that a trcatmcnt of hunran pcritopczrl
mactophagcs with danazol dicl not effcct their phagocytic activity, but thc
author sr"rggcstccl tlrat a lrigh conccntral"ion ol tlrc drug may picture a
decreascd rcleasc of thcir cytotoxic substanccs (nitrates ancl TNp-alpha).
l-ltc autltor supports its strggcstion by lhc cviclcnt nccrotic cfianges obscs.ccl
in thc treatcd mactophages (10). A similar otrservation has been rlade by
Magry attd collcagucs (l l) to confirnr this, although a diffcrcnt tcchnical
approaclt wlls cnrploycd. I-lowcvcr, both obscrvaLiorrs slrarccl sonrc
litnitatiotts, thcy wetc built in the grouncl of in vitro trqrtnrcnt. "fhcrefore,:r

nrctabolic itractivatiott ol' dattazol was not rna<lc, arrcl it-s wcll-kpown llct
that most drug activitics ale modr,rlatecl positivcly or negatively aller sucir
inactivation in tltc liver. So the non-signilrcant dccrcasc in thc phagocytosis

ol' the forthconling observations may bc explained in this context, alcl t6e
prescnt lindings support such view, which was built on in vivct treatllent. In
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agrecmellt with this, danazol has shown Lo rcduce lrlatclets phagocytosis i1

paticrrts with idiopatlric thrornbocytosis (12, 13). A {urthcr support ol.thc
prescnt findings has also bcen rccently introduccd, ancl adhcrcncc of

crythrocytcs to rnouocytcs trcatcd with dzrrrazol was rcduccd (14).

1'hc splccn is atr inrportant scconclary lynrphoicl ofgarl, ancl rcprcscnts 1

site of confiontation and rcsporlsc to bloocl-born pathogens. fhc mitotic

activity ol' tlrc splenic cclls (lynrphocytcs) wzrs also al'lbctcd by the clapazol

treatrnent, and at a dose of 800 pglmouse thc rnitotic index showecl a
rcduced lcvcl of aboutl0o/o bcyond thc control value. I-Iowcvcr, lowcr closcs
(200, 400 and 600prg/nrousc), tltc nritotic inclcx showccla rcducccl lovcl ol.

erbout lO%n beyoncl thc control valuc. l lowcver, lowcr doscs (200, 400 ancl

600 pglmouse) showed somc crthanccnrent o['such activity. No much

infonnation are availablc to confinn orland cxplain this. But as thc natural

killcr cclls (NK) arc bcing a typc ol'lynrphocytcs, a rcccut invcstigatiop orr

rats with cxpcrimcntal cndometriosis dcnronstratccl a signilicant lower

activity of splenic NI( cclls in these animals, and treating thcm with danazol

rccovered the activity to thc lcvcl of intact rats (15).

Itr conclusion, tlte present data demonstmted invi.votlratdanazol might

show some modulation (positivcly or ncgativcly) of thc inrmunc systern,

functionally and structurally, and such effbct is a dose-depcnclclt. I-Iowever,

it is too early to gencralizc such conclusion eurd Iurther invesLigatiorls are

fequired to include other and more advanced immunological paramctcrs (i.e.

cytokine lcvels and subscts ol' immuue cclls dcfinccl in tcrnrs ol Cl)

markers).
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fablc l :  l .cucocyte coLrnts(total andcli l lcrcrrt ial) incontrol rniccanclmicc
trcatcd

Note: Numbers in parenthescs represent psrcentages of total means.

*: Significant clilfcrence comparecl to control.

with clarrazol.

Aninral
(itoups

Dosc
(trg/rnousc)

Lcucocytc Count/cu.rnrrr.trlood (nrcanaS. lJ.)

'l 'otal
l)illcrctrtial

l-yrrrphocytcs Ncutrophi ls Mouocytcs I.iosinophils

Cl<xrltol Zert 7525+229 3447-r213
(sr . r )

2(r6lJ*69
(3s.5)

693* | 9
(e 2)

2.45L11
(] .3)

'l'rcatcd I 200 72501202 3l0l+t28*
(42.8)

3389197*
(46.7)

580a29*
(8.0)

2Q0r.t9
(2.{r)

Trcatcd
It

400 t0625+427 4057+134
(83.2)

4308+2 | 4*
(40.5)

1892+126*
( 17.8)

370+53t
(1.5)

' l i 'ca(cd

i l l

600 9300+2 l (rr 4445-L3t2
(47.8)

3309r.214+
(35.(r)

1790l.57*
(19.21

44i .14*
(0.5)

'l rcalcrl
IV

8(X) 6725.t 2,10* l4l4,L | 8l
(5 r .  r )

2 | | ().l,ll(r*

(3 r .s)
I 157.t-l{ I
( t7.2)

17.J,7*
(0.1)
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T'ablc 2: Phagocytic indcx (pcritoncal cclls) and nritotic inclcx (bonc nrarrow
aud

ccn) in controlnlice and Inicc trcateclwith danazol

Arrinral
(iloups

Dosc
(pg/rrrousc)

l)hagocytic Indcx
((%; rlcan.l:S.ll.)

Mitot ic Indcx (%; nrcan+S.l l .)

llorrc Malrow Splccrr

Control Zcro 20.0.12.1 22.0+2.0 I8.5, t ,0.6

l'rcal.cd I 200 I8.  t+0.6 2l 5*0.6 20.1a t .  I

'frcatcd II 400 9. 1r,0.7* 3 1.5r,0.7* 22.8r.1 .3*

' l i 'catcd l l l 600 ().( t*1 .2* 27.3+t. l* 25. 1.1,0.9+

l 'r'catc<l IV {t00 7.3.1.0.3 * l{1.4*0.4* 16.7*0.7*

*: Significant diffcrence comparcd to control.
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