Al -Mustansiriya J. Sci. Vol. 13, No. (3), 2002

Some Immunuological Effects of Danazol on Female Albino

Mice

Ali H. AD’HIAH"", Anwar A. S. AL-ASSAF?, Yahia D. Sayhood?

1. Tropical Discasc Research Unit, Al-Kindy College of Medicine,
University of Baghdad.

2. Department of Biology, College of Education Ibin Al- Haithm,
University ol Baghdad. .

3. Open College of Education, Ministry of Education.

*. Corresponding author.

Ll

onbeall b i DA (e panll Gl W e gl delial) el 5l G
diadall g plaall (85) laadh aLuiil) Jalaay (il g SU) Gmadl aall LA sae + 2400
Eoe (Vo) Siell s e g oa )l cilaniad (Gl eLie L) Laanlal Alledll 5 (
15V e all die Gl aall LAY S saedl Gmisdl . (o8l ey Sila Av e Tl
3s—e 4 V) (o TplefAa) TV 0) Gl e sl e i) (5 ey ¢(pa TalefAulaV Y0 )
e VAL W EESN PYAARIERFCL N o AR GRS PRE N
e laiad 388 &l el Ll (o0 T alefAlAVOY0) 5 lapull il s b 2aally 5l
Ll Sl Lase |l el (6 ol saim g WA o YT ¢l A LAY IS sl ) gia
(3 ,L8/a e 5 Sl e T 5 Ee) gl e el e 3 ¢l sLaall Jales
e X BB SN R I N [ I 75 EUR RPN -W g v T ERE YR8
il 28 dpanld) Zlaall L (s e %VAce 5 ¥Y Jlia 99TV , VACE) ¥ anall
Alladll LB ey wa palisdl Y conl de el sl oy e UL Aldbeall dagi Ll
(bl 8 % Y i VoY a0 se g Sile A eyl

ABSTRACT

The immunological effect of danazol on female albino mice was
investigated by employing leukocyte counts (total and differential), mitotic
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index (bone marrow and spleen) and phagocytosis (peritoncal macrophages)
as parameters for such investigation. Four doses of the drug were used; 200,
400, 600 and 800 pg/mouse. The total leukocyle count showed a reduced
level (7250 cells/cu.mm.blood) at the first dose, and then increased at the
sccond  dose (10625 cells/cu.mm.blood). The third does again decreased the
count (9300 cells/cu.mm.blood) and further decrease was observed in docs
IV (6725 cclls/cumm.blood), compared to a control count of 7525
cells/cumm.blood. The differential count responded in a similar manner,
but a dramatic fluctuation in the monocyte count was obscrved. The median
doses of danazol (300 and 400 pg/mouse) showed some enhancement of the
mitotic activities of bone marrow and spleen cclls, whilc a higher dosc (800
pg/mouse) reduced such activity (18.4 and 16.7% vs. 22.0 and 18.5%,
respectively).  The phagocytosis was negatively affected by the danazol
treatments, and increasing the dosc reduced such activity (dose 800

pg\mousc: 7.3 vs. 20.0 % in control).

INTRODUCTION

Danazol is the drug of choicce in the treatment of benign breast discase,
cndometriosis and related cndocrine disorders, and hereditary angiocdema
‘(I). It is a synthetic hormone derived from cthisteron, with the ability to
suppress. the pituitary gonadal axis by inh.ibiting the output of pituitary
gonadotrophins in both males and females (2). Therefore, a modification
of hormonal level may outcome due to the drug use, cspecially sex
hormones. It is well suggested that sex hormone levels may cffect

immunological functions (positively or ncgatively).  Such a view is
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supported by the employment of danazol therapy to treat hereditary
angiocderma, which is a disorder with a known immunologic defect (a
deficiency in Cl inhibitor) (3). Accordingly, the present study was planned
with the aim to evaluate the immunological status of female mice treated
with different doses of danazol, by cmploying leukocyte count (total and
differential), phagocqusis and mitotic activity of two lymphoid organs

(bone marrow and spleen), as parameters for such evaluation.

MATERIAL AND METHODS

I- Animals: TFemale albino mice (Balb/e; Mus musculus) were the
subjects of the study, which were purchased from the Institute of Sera and

Vacceines (Baghdad). They were 8-10 weeks old at the time of experiments.

2- Danazol: The Ministry of Health (Iraq) supplied Danol (danazol)
capsules (100 mg), and they were products of Sanofi Winthrop Limited,

United Kingdom.

3- Laboratory investigations: Lcukocyte counts (total and differential)
were made by conventional hematological methods in blood obtained from
the tale of mouse (4). The Phagocytosis was assessed in peritoneal cells in
vitro.  Brielly, after obtaining the cells, they were washed two times with
phosphate buffer saline (PBS) supplemented with 10% heat inactivate foetal
calf serum. The cells suspended in Hanks balanced salt solution (Ca™ and
mg*? {rec), counted and adjusted to a concentration of 5 x 10° cells/ml. An
aliquot of 0.2 ml cell suspension was incubated with 0.1 ml human serum
(AB negative) and 0.2 ml of heat-killed yeast (Saccharomyces cerevisiac)
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for 1S minutes-in a water bath (37 °C). The mixture then transferred to ice
bath, and the phagocytic cells asscssed microscopically and expressed as a
- percentage of the total ccells (5). The mitotic activity was assessed in cells
obtained from bone marrow and spleen after two hours from injecting the
animals (intrapenitoncally) with colchicine (0.25 mg/mouse). The harvested
cells were washed, treated with hypotonic KCI (0.075M), fixed in methanol-
glacial acetic acid (3:1) and stained with Gicmsa dyc. The dividing cclls
were  scored microscopically and expressed as a percentage of the total cells

().

4- Experimental design: The animals were divided into five groups,
cach with four mice. The first one was a control group (untreated animals).
The sccond, third, fourth and fifth groups were treated orally for six days
with four different doses of danazol (200, 400, 600 and 800 pg\mouse,
respectively).  The dosing regimen was based on the normal course of

human therapy.

5- Statistical analysis: The diffcrences between treated and untreated

animals were asscessed by the student t-test.

RESULTS
In table I, the distribution of leukocyte counts (total and differential) in
untreated (control) and danazol-treated mice is presented. The obtained
danazol count in the control mice was 75254229 cells/cu.mm.blood.

Treating the mice with the first dose of danazol (200 pg/mousc) reduced the
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count to 72504202 cells/cu.mm.blood, although the difference was not
significant. However, the second treatment (dose: 400 mg/mouse) increased
the count to 106254427 cells/cu.mm.blood. Such difference was highly
significant At dose III (600 pg/mouse), the count decreased (9300+216
cells/cu.mm.blood), but it remained higher than the control value. Such
decrease  was more pronounced in the fourth treatment (800 png/mouse), and
the valuc  was below the control  count (67254240 vs. 75254229
cells/cu.mm.blood). The difference was also significant

The leukocyte differential count responded in different manner, which
was related to the type of leukocytes. The lymphocytes showed a decreased
count at dose I (3101128 cells/cu.mm.blood), increased counts at doses II
and III (4057+134 and 4445+32] cclls/cu.mm.blood, respectively) and a
decreased count at dose IV (34344133 cells/cu.mm.blood) when compared
to the control count (38474213 cells/cu.mm.blood). The deviation in the
first dose was only significant. These deviations when considered in term of
frequencies, the picture may come up different. The fourth dose, which
caused a decreased lymphocyte count, shared a similar percentage with the
control group (51.1%), whilc the sccond dosc caused the lowest frequency
(38.2%).  The neutrophils showed increased counts at the first and sccond
doses (3389497 and 4308+214 cclls/cu.mm.blood, respectively), and a
decrcased count at the fourth dose (2119486 cells/cu.mm.blood). In the third
dose, although the count of neutrophils was higher than the control one
(3309 £214 vs. 2668469 ccells/cu.mm.blood), it showed a decrcased level
when compared to the count of second dose. Most of these deviations
reached a significant level (Table [). Again, the percentage assessment may

contradict these outcomes, and the dosc 600ug/mouse sharcd a similar
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[requency with the control group (around 35%). Much more deviation were
obscrved in monocyte count, which showed a significant reduced level in
the first dose (580429 cells/cu.mm.blood), and thenceforth, the count
showed a dramatic increasc (range: 1157::81 - 1892126 cclls/cu.mm.blood),
compared to a control value of 693+19 cells/cu.mm.blood. The third and
fourth doses although they showed gradual decreased counts, their
monocyte values were still higher than the control count, and the differences
were significant. The monocyte percentage maintained a level of increascd
frequencies in  the last three treatments with a range of 17.2 — 19.2%,
compared to a frequency of 9.2% in the control group. The cosinophils
were badly affected by the danzol treatment, both at the levels of count and
percentage,  cspecially at  the last two doses 44414 and 1747
cells/cu.mm.blood, respectively), when compared to the untreated animals
(245437 cells/cumm.blood).  The sccond treatment was an exception, and
the cosinophil count incrcased to 370453 cells/cu.mm.blood. These
deviations were  significant. The cffect of danazol treatment in the
phagocytic activity of mousc peritoncal cells was also evaluated (Table 2).
Such activity scored a phagocytic index of 20% in the untreated mice, and
this value was highly disturbed by the drug treatment, especially in the last
three doses, which showed significant decreased levels (9.1, 9.6 and 7.3%,
respectively).
The mitotic index of bone marrow and splenic cells was also affected by
the danazol treatment, although the manncrs were different (Table 2). The
bone marrow cells showed a non-significant decreased frequency of mitotic

index in the first dose (21.5%) when compared to the controls (22.5%). The
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second and third doses maintained increased {requencices (31.5 and 27.3%,
respectively), while the fourth treatment reduced such activity (o a valuc of
18.4%. The splenetic cells shared the effect of the fourth dosc in the bone
marrow cells, and a decreased frequency was observed (16.7%) when
compared to the control frequency (18.5%). However, the third dosc
increased the mitotic index 1o 25.1%. Some of these differences reached a

significant level (Table 2).

DISCUSSION

The presented results demonstrated  those danazol treated mice showed
deviations (positively or ncgatively) from normality in the parameters
investigated.  Such deviations were dose-dependent, moreover, they were
interrelated and matching cach others with respect to the related sites of
investigation in the animals. The blood leucocyte count decreased in the
first dose, increased in the second dose, and decreased again in the last two
doses. Such fluctuations accounted for 3.7, 44.2, 12.4 and 10.6% of the
control value respectively. A close look at the mitotic activity of bone
marrow cclls (Table 2) shows a similar pattern of deviations at the same
doses (2.3, 43.2, 24.1 and 16.4% rcspectively).  Such observations may
suggest that the primary action of danazol is on bone marrow stem cclls,
which then pictured in the peripheral blood. Three previous obscrvations
support such view, and danazol has been used successfully in treatment of
bone marrow failurc in some forms of mycloid metaplasia (7,8,and 9). In
the latter study (9), a 13-ycar-old girl was encountered with the diagnosis of
aplastic anemia duc to hypoplastic myclodysplastic syndrome. A combined

treatment of cyclosporin A (and other drugs) and danazol made the patient
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transfusion independent one month later. Morcover, the chromosomal
abnormality also became undctectable six months after the initiation of
treatment.

The phagocytic index in the control mice was 20%, and treating the
animals with danazol reduced this activity gradually as the doscs increased.
If an inspection of blood monocyte level is made, the first dose (200
pltg\nmusc) reduced  the  monocyte  count and percentage (580
cells/cu.mm.blood and 8%, respectively), while the last three doscs
contributed to increased counts and pereentages of these cells (an opposite
picture of phagocytic index). So, danazol may interfere with the phagocytic
activity, and to compensate such defect the blood monocyte count has to be
increased.  Recently, it has been found that a treatment of human peritoncal
macrophages with danazol did not effect their phagocytic activity, but the
author suggested  that a high concentration of the drug may picture a
decreased release of their cytotoxic substances (nitrates and TNF-alpha).
The author supports its suggestion by the cvident necrotic changes observed
in the treated macrophages (10). A similar observation has been made by
Magry and collcagues (11) to confirm this, although a diffcrent technical
approach was employed.  However, both observations shared somec
limitations, they were built in the ground of in vitro treatment. T herefore, a
mctabolic inactivation of danazol was not made, and its well-known fact
that most drug activitics are modulated positively or negatively after such
inactivation in the liver. So the non-significant decrease in the Phagocytosis
of the forthcoming observations may be explained in this context, and the

present findings support such view, which was built on in vivo treatment. In
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agreement with this, danazol has shown to reduce platelets phagocylosis in
patients with idiopathic thrombocytosis (12, 13). A further support of the
present findings has also been recently introduced, and adherence of
erythrocytes to monocytes treated with danazol was reduced (14).

The spleen is an important secondary lymphoid organ, and represents a
site of confrontation and responsc to blood-born pathogens. The mitotic
activity of the splenic cells (lymphocytes) was also affected by the danazol
treatment, and at a dose of 800 pg/mouse the mitotic index showed a
reduced level of about 10% beyond the control value. However, lower doses
(200, 400 and 600pg/mousc), the mitotic index showed a reduced level of
about 10% beyond the control value. However, lower doscs (200, 400 and
600 pg/mouse) showed some cnhancement of such activity. No much
information are available to confirm or/and explain this. But as the natural
killer cells (NK) are being a type of lymphocytes, a recent investigation on
rats with experimental endomelriosis demonstrated a significant lower
activity of splenic NK cells in these animals, and treating them with danazol
recovered the activity to the level of intact rats (15).

In conclusion, the present data demonstrated in vivo that danazol might
show some modulation (positively or ncgatively) of the immunc system,
functionally and structurally, and such effect is a dose-dependent. However,
it is too carly to generalize such conclusion and further investigations are
required (o include other and more advanced immunological parameters (i.e.
cytokine levels and  subscts of immune cells defined in terms of CD

markers).
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trecated
with danazol.
' Leucocyte Count/cu.mm.blood (mcan:S.1:.)
Animal Dosc
Groups | (pg/mousc) Differential
Total
Lymphocytcs Ncutrophils Monocylces Liosinophils
Control 7¢ro 75254229 34474213 2668:+69 69319 245437
(S1.1) (35.5) 9.2) (3.3)
Treated 1 | 200 72504202 3101£128* 3389+97* 580:4:29* 200£19
(42.8) (46.7) (8.0) (2.8)
Treated 400 106254427 | 4057134 43084214* 18924:126* | 370+£53*
1 * (83.2) (40.5) (17.8) 3.5)
Treated 600 93004:216* | 44454312 33094:214* 1790£57* 441:14*
Hi (47.8) (35.6) (19.2) (0.5)
Treated 800 0725:1:240* 34344183 21194:86* 1IS7481* 17::7*
v : (51.1) (31.5) (17.2) 0.3)
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*. Significant difference compared to control.
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Table 2: Phagocytic index (peritoncal cells) and mitotic index (bonc marrow
and

spleen) in control mice and mice treated with danazol.

Dosc Phagocytic Index Miltotic Index (%; mean+S.12.)
Animal (ng/mousc) (%; meantS.IE.) e T
Groups Bonc Marrow Spleen
Control Zero 20.0+2.1 22.0+2.0 18.51:0.6
Treated 1 200 18.14£0.6 21.5£0.6 20.341.1
Treated 11 400 9.1::0.7* 31.540.7* 22.84:1.3*
Trealed I 600 9.6+1.2% 27341, 1% 25.1£0.9*
Treated 1V 800 7.34:0.3* 18.44:0.4* 16.74:0.7*

*: Significant difference compared to control.
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