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SUMMARY

The effects of different hormonal treatments on blood parameters in 24 female Albino rats were
studied. The rats were kept in four clean cages and given feeds and water ad libitum. Progesterone,
stilbesterol (estrogen preparation) amd progesterone-stilbesterol combination were injected
intramuscularly daily for three weeks and withdrawn for two weeks. Blood (0.2-0.3 i) was collected
from the tail on weekly basis and analyzed for the values of red blood cell (RBC), white blood cell
(WBCQC), differential leucocytes count (DLC), packed cell volume (PCV) and haemoglobin
concentration (Hbj. The results showed that RBC counts decreased (P<0.05) when the rats were
treated with progesterone and stilbesterol, while after withdrawal of treatment stilbesterol showed
no change (P>0.05). Progesterone administration did not show any change in total WBC counts
(P>0.05) while stilbesterol and progesterone-stilbesterol combination showed changes (P<0.05)
across the weeks. All the three treatment regimens did not affect the DLC counts (P>0.05) across the
weeks. Progesterone alone and its combination with stilbesterol did not alter the PCV of the rats
across the weeks. Stilbesterol showed decreasing effect on the PCV value on the third week (P<0.05),
but after the withdrawal of the treatment, it did not show any change (P>0.05). Only stilbesterol
treatment showed changes in Hb conceniration across the weeks, but the effect reversed after the
withdrawal of the treatment. In general the results showed that the three different hormonal
treatments did not cause any severe untoward effects on the blood; however it was concluded that
progesterone, stilbesterol or their combination may be employed for usage, up to iwo weeks in rats.
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considered to be at risk (Schalm er al., 1975;

INTRODUCTION Hafez, 1980 and Labored ef al., 1999). Long-,
Pr()gesterone and estrogen are steroid medium- and short-term treatments with
reproductive hormones. Progesterone is produced progesterone and progestational agents have
by the lutein cells of the Corpus Luteum (CL) and been ‘used to synchronize estrus in cattle. In
converts the uterine epithclium from the humans, progesterone has been prescribed for
proliferative to secretory phase. It is necessary for contraception, menopause and post-
successful implantation of the ovum and is menopause hormone replacement therapy,
essential throughout the last two thlrd of menstrual diSOf‘del'S, breast and endometrial
pregnancy during which it is secreted in large cancers (Williams and Stancel, 1996 and
amounts by the placenta. Progesterone and its Laurence et al., 1997).
synthetic analogues are used for suppression or
delay of estrus in bitches and cats. They have also In the follicular phase of estrous or
been uged in behaviour modiﬁcat‘jon and for the menstruation CYC]eS, the fO“iCUlar stimulating
treatment of dermatelogic disorders. Progesterone hormone (FSH) causes the ovarian follicles to
Supp[ementaﬁon Is used to Support pregnancies mature and secrete estrogen from the theca
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interna and granulosa cells (Sproit et al., 1984
and Williams and Stancel, 1996). Estrogens
have also been secreted minimally from
adrenals, placenta and testes of the male (Hafez,
1980 and McDonald, 1980). This endogenous
estrogen is responsible for the development of
female secondary sex characteristics, and it acts
on the female gemtalia to produce an
environment suitable for fertilization,
implantation and nutrition of the carly embryo
(Hafez, 1980 and Blood and Studdert, 1999). It
also creates a state of sexual receptivity in the
female (Swenson, 1997 and Williams and
Stancel, 1996). Exogenously administered
estrogen and its preparations are used as
abortifacients in some species (e.g. bovine) and
to prevent pregnancy after unwanted mating in
canine. Estrogens are used in induction of estrus
and for anti-tumor activity in prostatic and peri-
anal fumours. Estrogen and oxytocin are the
best non-antibiotic agents for the treatment of
pyometra, retained placenta and endometritis
(Tennant, 2000). Orally active estrogen such as
ethinyl estradiol is often combined with a
synthetic progestin such as norethindrone and
administered as contraceptive (Ganong, 1985).

It 1s important to find out the effects of these
hormones on blood parameters. Blood
parameters are of immense value in
establishing tentative and confirmatory
diagnosis of many discases and also in
determining the extent of damage to blood cells
and evaluating the response of animals to
therapy (Kaneko, 1980 and Woerpel and
Rosskopt, 1984). Thercfore, the aim of this
work was to find out the effect of progesterone,
estrogen and progesterone-estrogen
combination on blood parameters of the female
rats.

MATERIALS AND METHODS

Animals

Twenty four (24) female Sprague-Dawley
albino rats weighing between 190 and 310
grams were used. They were randomly
separated and kept in four groups of six rats
cach and were housed in a room exposed to a
natural light cycle. They were fed grower's
mash diet produced by SEEPC Nigeria Ltd,
Lagos and provided with clean water ad-

13

fibinsm. The rats were acclimatized to the
laboratory conditions for two weeks before the
commencement of the experiment. All animals
were handled according to international guiding
principles for biochemical research involving
animals (C.I.O.M.S., 1985)

Hormonal treatment

Group A rats were treated with distilled water and
served as control group. Group B rats were
treated with 25 mg/ml of progesterone (Aldrich
Chemical Company, Inc. Milwauke, Wisconsin,
USA) at a dose of 2 mg/kg intramuscularly.
Group C rats were treated with a preparation of
estrogen (stilbesterol, 0.5 mg/ml, Aldrich
Chemical Company, Inc. Milwauke, Wisconsin,
USA) at a dose of 0.1 mg/kg orally. Group D rats
were treated with combination of progesterone
(25 mg/ml) at a dose of 2 mg/kg intramuscularly
and stilbestero] (0.5 mg/ml) ata dose of 0.1 mg/kg
orally. Administration of the drugs was done 21
days. Observations were made during the
treatmient and withdrawal period of 14 days for
reversal effects.

Blood collection

Blood was collected from the rats every week at
day 7, 14, 21 of administration of the hormones at
and for two weeks afler the withdrawal of the
administration at day 28 and 35. The blood
samples (0.2-0.3 ml} were taken from the
dorsotarsal vein (tail) by cuiting the tip after
injection of Xylocaine-Pfizer Nigeria PLC (local
anesthetic) to stop pain (Lane Peter, 1976). The
blood samples were collected directly into four
diffcrent commercially prepared EDTA
vacutainer tubes for red blood cells (RBC)
counts, white blood cells (WBC) counts,
Haemoglobin (Hb) estimation and packed cell
volume (PCV). A drop was also obtained on a
clean glass slide and Leishman stain made for
differential lcucoacytes counts (DLC).

Determination of blood parameters

Red blood cells (RBC), WBC and DLC were
determined according to methods described by
Coles (1980). Hemoglobin concentration (Hb)
and PCV determination were according to
Schalm er al. (1975).
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Statistical analysis

All data obtained were cxpressed as mean and
standard deviation (Mean + SD). Differences
within and between groups were tested for
significance using analysis of variance (ANOVA).
GraphPad InStat Version 3.0 Windows, USA,
computer statistical software was used.

RESULTS

Table I shows effects of different hormonal
treatments on RBC counts in female rats.
Progesterone and stilbesterol showed changes on
the RBC counts across the weeks (P<0.001), but
after withdrawal of the treatment stilbesterol
showed no change on the RBC (P>0.05). The
combination of these two hormones did not affect
the RBC counis (P>0.05), but the differences in
RBC changes among the different hormonal
treatments within weeks were significant
(P<0.001).

Progesterone administration did not induce any
change in total WBC counts (P>0.05), while
stilbesterol and progesterone and stilbesterol
combination showed changes (P<0.05) across the
weeks (Table II).

Table 111 shows different hormonal treatments
did not affect the differential leucocytes counts
(DLC) across the weeks (P>0.05), but
lymphocyte values showed changes within
weeks due to progesterone and stilbesterol
combination at the 1" and 3" weeks (P<0.05).

Effects of different hormonal treatments on
PCV indicate that progesterone alone and its
combination with stilbesterol did not affect the
PCV of the rats across the weeks, but
stilbesterol showed changes up to 3" week
(P<0.05). There were difference in PCV
changes among the different hormonal
treatments within weeks (P<0.001) up to 3"
week and 1° and 2" week (P< 0.05) after
withdrawal of treatment (Table IV).

Stilbesterol treatment showed changes in Hb
levels across the weeks, but the changes began
to reverse after the withdrawal of the treatment.
All the hormonal treatments showed changes
within weeks, starting from the 1% week (Table
V).

TABLE I: Effect of different hormonal treatments an red blood cell connts (RBC 10*/L) in female rats (Mean 4 SD}

V Number of Rats

(n} 1*

Treatment group

Weeks of treatment

2@

Weeks post treatiment
3* I 7

Control (Distilled water) 6
Progesterone (2 mg/kg) 7
Stitbesterol (0.1 mg/kg) é
Progesterone (2 me/kg)

+ 6

Stilbesterol (0.1 mgfke)
P <4.03

P <008

5964006 5974003 5964007
5574038 4.88+0.20

376 +0.19  3.694£0.01

4834163 3.99+0.02

5.90+006 59314006

4302 0.22 4574019 4.89 4 0.16%
3.18 + 0.43* 3.74+0.09 402 +0.05
335+0.18 343+0.16 3.6040.13
P <008 P <0.05 P <005

+ Statistics] difference within each week Is shown under cach column

# P<.03 seress the weeks
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TABLE FI: Effect of different bormonal (reatments on tofal white blood cell counts (WBC 107/L) in femafe rats (Mean + SB)

Treatment group Number of Rats Weeks of treatment Weeks post treatment
) L 2¢ 3* 1" 2¢
Control (Distillied water) 6 604035 6114013 6.14+0.17 6.1240.19 601 +0.30
Progesterone (2 mg/kg) 6 5904003 600+053 35.65+0.37 5.904£ 042 6.094038
Stilbesterol (0.1 mg/kg) 6 6.07 +9.50 5452:0.26 4782068 5584032 S585007
Progesterone (2 my/kg)
+ & 619+ 0.16 556029 581+£039 598+033 6.09+021*
Stilbesterol (0.1 mp/kg)
P>0.05 P<0.05 P<0.05 P>0.08 P>0.05

+ Statistical differenice within cach week is showan under cach eolunin
*P<0.05 across the weeks

TABLE ¥iI: Effect of different hormonal treatments on differential lewcocyte counts (DLC %) in fomale rats (Mean + 8 *

Lencocytes Treatment groups ( 6 rars Weeks of treatment Wecks post-ireatment
in cach treatment)
N 3¢ kX 1* 2
Neutrophils Control 10.90 + 0.60 11.10 £ 096 11.30% 0.30 1090+ 0.10 1060+ 0.5
Progesterone (2mglkg) 18.50 + 1.87 20.70 4 1.68 2030+ 2.03 2000 £2.74 20704 2,16
Stilbestero! (1. 1mg/ke) 19.50 + 1.87 18.50 4 1.87 21.30 4 2.39 20704197 20304+ 1.16
Progesterone (2mg/kgy + 2020+ I8 21.30 4 1.05 20,00 + 1.61 21204196 20304 1.08
Stitbesteral(0.Img/kg) - P<0.05 P<0.05 P<0.0S P<D.05 P<0.05
Lymphocytes Control TSy OIS S +3 ' S TR 1 P I M Y TP R
Progesterone (2mg/kg) 6030+ 242 58.00 4 2.61 55004322 56.50+3.33 5780+ 3.06
Stilbesterol 0. tmgkgy  67.80 £3.43 62.80 +4.26 56.50 + 4.59 58.20 + 3.06 66.80+3.17
Progesterone (2myfkg) + 67.704 565 66.50 +5.36 64,004 5.18 69.00 +533 1150+ 3.5
.......................... Stithesterol.ngfke)  P<005 PS005 P05 P<D.OS P00
Monocytes Contral 03.29 £0.76 03204100 A0TSR 028 c081
Progesterone (2mghkg) 04,17 4 1.86 04.00+ 1,14 0467+ 1.713 9500+ 1.50 04.67 2 1.51
Stitbesterol (0.1mprkg)  03.06+0.17 03.00 + 0.09 03.00 +0.59 02.80 + 0.94 02,00 + 0.00
Progesterone (2mg/kgy + 04.14 £0.36 04.30 + 1.01 04.50 £ 1.00 04.41 +041 03834 1.01
eizeemeesae oo otibesterOlG dmg/k) | P2005 0 PeBOS . P005 e 2O P=0.05
Fosinophils Control 0L57% 053 01574100 TGS A 00T RIS 07T TTTOISS S0 T
Progesterone {Zmg/kg) 0160 + 1.26 01634 1.34 0160 + 1.41 0167 +137 0183+ 1.17
Stilbesterol (0.Amgikg) ~ 01.66+0.75 01.20+0.59 01334075 01.33 +0.93 01.06 £ 098
Progesterone {2mgfkg) + 01.63 4054 0100 £ 0.67 01.67 051 D100 + 0.03 6133+ 0.03
Stilbesterol(0. [mg/kg) P>0.05 P>0.05 P>0.05 P>0.05 P>0.05

+ Statistical difference within each werk is shown under each columan for ¢ach pacameter
* P>0.03 across the week

TABLE 1V: Effect of different hormenal treatments on packed cell volume (%) in fcma;le rats (Mean 3 SD)

Treatment group  Number of Rats Weeks of treatment Weeks post treatment
(n) 1 2" 3" I 2"

Control (Distilled water) 6 46.10+0.69 4560+ 135 4570 +1.01 46.10+0.99 4590+ 1.08
Progesterone (2mg/kg) 6 44.00 £ 128 44104105 44.201075 4520+0.75 45204075
Stilbesterol (0.1mg/kg) 6 42004007 42304005 41,70 £0.03* 4280+ 117 43,104 0.75
Progesterone (2mg/kg) e

+ 6 4500+ 090 4500+ 089 44.80 3047 44504+ 1.05 44801 0.98
Stilbesterol (0.1mg/lkg) .

P<0.05 P<0.05 P<0.05 P<0.05 P<0.05

+ Statistical differcnce within each week is shown under cach column
*P<.05 on 3™ week
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TABLE V: Effect of different hormonal treatments on hemoglobin (Hb gm/dl) concentration in female rais (Mean + SD)

Treatment group  Number of Rats

Weeks of treatment

Weeks post treatment

(n) 1" 2* 3¢ " A
Control (Distilled water) 6 1770+ 0.56  17.70 £ 0.58 17.60 + 0.33 17.70 +£0.42 17.80+0.24
Progesterone (2mp/ke) 6 14534107 1455+081 1422+0.45 14424063 15.60+0.42
Stilbesterol (0. 1mg/kg) 6 1343 £0.83 1258+039 12.10+0.62*% 14454+ 0.83 1492 +0.66
Progesterone (Zmg/kg)
+ 6 1310090 13.10+ 045 13.30 +0.90* 1330+ 0.60 1370+ 0.48
Stilbesterol (0. 1mg/kg)
P<0.0S P<0.05 P<0.05 P<0.05 P<0.05
+ Statistical differcnce within each week is shown under each column
* P05 aacross weeks
CONCLUSION

DISCUSSION

Progesterone and stilbesterol combination has no
effect on the RBC values while the effect of
stilbesterol was apparently reversible as evidenced
in the increase in RBC values. However combined
treatraent with all the hormones reduced the RBC
values each week. This clearly showed that
reproductive hormones have tendency to reduce
RBC values.

It was observed that erythrocytes declined during
last part of gestation (Jain, 1993), which was
attributed to haemodilution effect resulting from
an increased plasma volume. Since progesterone
and stilbesterol have similar effects, it therefore
implies that these hormones increase plasma
volume, Stilbesterol decreased slighily the PCV on
the third week indicating that prolonged treatment
with this drug could cause a decrease in PCV. This
was also confirmed by the decreased Hb
concentration up to the third week period by the
same drug. McDonald (1980) observed that large
doses of an estrogen administration to a dog caused
anaemia in various forms. In this work the effect
was reversible, perhaps due to the fact that the
normai dosages were administered to the rats.
Progesterone did not affect the total WBC values
while stilbesterol alone and with combination with
progesterone showed decreasing values. This was
due to the decrease in lymphocyies values within
weeks. Jain (1993) clearly showed that treatment
of dogs with glucocorsteroids induce lymphopenia
and eosinopenia. Therefore, reproductive steroid
hormones have similar effect.
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The results of the three different hormonal
treatments could not establish any severe
untoward effects on blood, therefore it was
concluded that progesterone, stilbesterol or
their combinations (Progestrone and
stilbesterol) could be employed for the usage
of these agents for up to two weeks in rats.
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