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Oral contraceptive pills have gained much popularity but reports of side-
effects including nausea, weight gain, alteration in menstrual pattern and bioche-
mical changes are continuing to pour in. Further, the daily intake of the pills to
maintain contraception constitutes a drawback. Recent introduction of long-
acting injectable progestins, however, have mitigated the daily intak~ of pills.
Of the long acting progestins, depo-medroxyprogesterone acetate (DMPA)
(Depo-provera, Upjohn) and norethisterone enanthate (NE) (Norigest, SChering)
have been reported to possess potent antifertility effect which lasts for 3 to 6 months
following a single injection (Chinnatamby, 1971). Certain disadvantages, e.g.,
break-through bleeding or spotting, irregular cycle and amenorrhoea (EI-Mahgoub
and Ammar, 1972) have, however, been reported after administration of these
drugs. The present study was undertaken to investigate the effects of these drugs
(DMPA and NE) on the ovaries and uteri of female virgin rats under different
experimental conditions.

MATERIALS AND METHODS

Female virgin rats (Long-Evans strain) aged between 10 and 12 weeks,
weighing 150-200 g, and showing regular estrous cycle were used in the present
investigation.

The animals were divided into six major groups, three for experiments with
DMPA and three for NE. With each drug, one group of animal was injected sub-
cutaneously with 1 mg and a second group with 3 mg of the drug. This con-
stituted a dose range of 5 to 20 mg/kg. The third group was injected with the
control soluion (normal saline for DMPA, and arachis oil for NE). Each major
group of animal was subdivided into two sub-groups. One sub-group of animals
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were sacrificed after 3 estrous cycles (equivalent to 12 days) and the other sub-

group sacrificed after 6 estrous cycles (equivalent to 24 days).

The volume of injection of drug or control solution was kept constant at 0.5

ml. Preliminary experiments showed that both the drugs (DMPA and NE) produced

persistent diestrous phase of estrous cycle in female rats.

The animals were sacrificed under ether anaesthesia. The uterine horns were

cut at their junction along with the oviducts and the ovaries. The weight of the

paired ovaries, and the uterine horns with the oviducts were recorded separately.
The tissues (ovary and uterine horn) were processed for histological examination

by Erhlich's haematoxylin and eosin and Mallory's aniline blue orange G methods.
In the ovary, number of corpora lutea (CL), number of follicles in the various stages
of development and diameter of follicles and CL were determined. The follicles
were classified according to ZanCjrtu et al. (1970) as primary, secondary, tertiary
or vesicular, and Graafian or mature follicles. In the uterus, character of the

endometrium, epithelium, gland and stroma were examined. Thickness of the
whole uterine wall as well as endometrium were measured.

TABLE-I

Effects of DMPA and NE on the number and diameter of corpus luteum, and

number of atretic and cystic follicles. Each result represents mea rd: SE of
5, 7, 8 or 9 rats.

No. of corpus Diameter of No of atretic No. of cystic
luteum corpus lute- follicles follicles

urn in units
(1 unit= 8 (1.)

8.15::!:0.55 88.26::!:2.65 3.63::!:0.36 0.10::!:0.05

9.33::!:1.37

*4.85::!:0.50
6.54::!:1.05

*4.45::!:0.56
*2.75::!:0.41---

9.12::!: 1.20
10.75::!:0.79

7.90::!:0.97
*3.23:1: 0.62

*4.58::!:0.51
*5.88::!:0.37

*P <0.01

91.11 :1::5.37

88.00::1::2.96
81.77::1::4.98

85.00::1::4.14
73.71::1::7.46

83.56::1::3.52
98.08::1::1.41

83.25::1::3.52
*68.41::1::4.93

79.50::!:3.61
* 67 .91 ::!:4.87

6.33::1::1.24

*7.47::1::0.46
*12.81::1::1.82

*9.04::1::0.70
9.87::1::0.93

4.56::1::0.45
5.08::1::0.64

7.30::1::0.65
*10.17::1::0.67

*14.66::!:0.51
9.94::1::1.02

0.44::1::0.17

*1.14::1::0.25
0.81 ::1::0.29

0.31::1::0.13
0.51 ::1::0.18

0.12::1::0.02
0.68::1::0.12

0.20::!:0.11
0.85::!:0.17

0.16::1::0.11
0.72::1::0.19
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Drugs and No. of
Dose cycles

--
Saline 3
(Control)

6-
DMPA 3

1 mg 6-
DMPA 3

3 mg 6

Oil 3

(Control) 6

NE 3

1 mg 6

NE 3

3 mg 6
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DMPA and NE in doses of 5 to 20 mg/kg caused a reduction in the number of
CL and its diameter (Table-I) in female rats. The effects on the diameter of the
follicles did not follow any definite pattern. Both the drugs increased the number
of atretic and cystic follicles (Table-I). No characteristic change, however, could
be seen in the tertiary, secondary or primary follicles.

The ovaries and the uterine horns of the groups of rats treated with DMPA
or NE registered lesser weight compared to the same organs of the animals
injected with control solutions (Table-II). Reduced thickness of the uterine
wall and endometrium were observed in the drug treated animals (Table-II).

TABLE-II

Effects of DM.PA and NE on ovarian and uterine weights, and'uterine and
endometrial thicknesses. Each result represents mean :l:SE of 5, 7, 8 or 9 rats.

Drug and
Dose

Saline

(Control)

DMPA

1 mg

DMPA

3 mg

Oil

(Control)

NE

1 mg

NE

3 mg

No. of

cycles

3
6

3
6

3
6

3
6

3
6

3
6

Weight of pair- Weight of
ed ovaries uterine horns

(mg) with tubes
(mg)

39.25:1:3.51 226.25:1: 8.80
51.00:1:5.02 218.00:1:30.16

28.66:1:4.44 *142.22::1: 8.33
43.50:1:5.65 212.75:1:33.32

27.55:1:4.11 156.66:1: 8.88
40.00:1:6.45 215.86:1: 17.50

35.12:1::3.14 203.75:1:37.72
54.60:1:6.43 257.00:1:27.14

31.44:!:3.11 194.44:!:21.11
43.64:!:4.14 195.62:!:22.00

34.33::1:3.77 200.66:1: 14.44
36.42:!:6.45 223.14:!: 14.34

*P <0.01

Thickness of
uterine wall
in units

(1 unit=8 fl.)

72.61.:!:6.01
76.57:!: 8.65

57.18:!:5.93
66.80:!:4.00

64.20:!:4.30
63.87 :!:8.57

78.18:!:5.20
78.85:!: 5.30

67.61 :!:2.77
60.33:!:3.66

58.58:!: 2.58
70.10:!:4.00

(Endometrial
thickness
in units

(1 unit=8 fl.)

41.00:!:3.71
48.85:!:6.99

35.25:!:4.31
40.60:!: 3.43

38.13:!: 3.36
43.37:!: 5.20

49.90:!:3.92
55.16:!: 6.26

47.07 :1:3.21
41.66:!:3.70

34.66:!:2.46
43.1 O:!:3.06

The lining epithelium of the uterus in the rats injected with control solutions

ranged from low cubiodal to high columnar cells, but in the rats treated with DMPA
or NE, it was mostly low cuboidal to low columnar cells, The endometrial
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glands showed regressive changes with only sparse distribution' of straight
tubular glands (Figs. I and 2). Both the drugs produced a compact uterine stroma
in most cases with or without patches of oedema. In some cases, mild pseudo-
decidual reaction was noticed.

Fig.1. Endometrium of DMPA treated
rat showing sparse glands with
oedema X 100

DISCUSSION

Fig.2. Endometrium of NE treated rat
showing low columnar epithelial
lining with sparse straight tubu-
lar glands X 100

Single injection of DMPA or NE caused persistent diestrous in female rats
in the present study indicating progestational activity. Similar effect have been
observed with oral contraceptives (Maqueo et a!., 1964) and progesterone (Khan
and Bernstroff, 1964).

DMPA and NE caused a reduction in the number and diameter of CL of rats

(Table-I). Such reductions have been observed with norethindrone (Goldzieher
et a!., 1962), norethindrone enanthate (Achari, 1969) and norethynodrel (Garcia
et a!., 1965). Reduction in number of CL reflects blockade of ovulation through
inhibition of pituitary gonadotrophins. The increase in the number ofatreticand
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cystic follicles in the ovary of rats treated with DMPA or NE (Table-I) may be
regarded to indicate regressive changes in the immature stages of the follicles.
These changes in the ovary may explain the decrease in their weight (Table-II).

Atrophic changes in the endometrium of rats caused by DMPA and NE
(Figs. I and 2) may be due to continuous progestogen stimulation from the drugs
(DMPA and NE) to the endometrium in the absence of sufficient ovarian oestrogen
production to provide adequate endometrial priming. The changes in the endomet-
rium may explain the reduced weight of the uterine horns (Table-II).

Changes in the ovary and uterus of. rats observed in the present study with
DMPA and NE agree with previous studies (Zanartu et at 1970; EI-Mahgoub and
A~mar, 1972) and suggest that 1he drugs are capable of causing regressive and
atrophic changes in the ovary and endometrium in the dosage used.

SUMMARY

Subcutaneous injection of single doses (5 to 20 mgjkg) of DMPA or NE
in virgin female rats caused reduction in number and diameter of Cl, and increase
in number of atretic and cystic follicles in the ovary. Histological examination
of the endometrium of these animals showed low cubiodal cells with sparse distri-
bution of low columnar cells, glands with atrophic changes and compact uterine
stroma with or without patches of oedema. The results suggest regressive and
atrophic changes in the ovary and endome1rium.
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