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DIFFERENTIAL ROLE OF OVARlAN HORMONES FOR TASTE PREFERENCES IN RATS
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Abstract: The effects of estrogen (OVX-EB) and progesterone (OVX-P) administration to
ovariectomized (OVX) rats on food and fluid intakes were studied in fifty five. animals grouped
into three series. Animals in each series were given a choice of two fluids viz. tap water and
either 5% glucose (5 G/W) or 12% glucose (12 G/W) or 1.5% Sodium chloride (S/W) by two
bottle preference. Both honnones had a differential effect on the ingestion of the two concen
trations of glucose while progesterone markedly increased the intake of Sodium Chloride. Could
the putative role of the ovarian honnones be hedonic for glucose and homeostatic for salt?
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INTRODUCTION

Studies on taste preference between sexes in rats
and hamsters have established that females consume
greater quantities of sweet solutions than do their male
counterparts (l ,2,3,4) and it is presumed that the ovarian
hormones influence the taste regulatory mechanisms
(5,6). Estrogen and progesterone probably also affect
salt appetite (7,8). Krecek et al (9) found that mature
female rat drank more of salt solution than males and
this behaviour was cyclical decreasing during proestrous
and estrous. While estrogens are known to cause salt
and water retention, large doses of progesterone produce
natriuresis (10).

The present study was designed to provide
additional information regarding the role of estrogen
and progesterone in the intake of glucose and sodium
chloride solutions and their preference.

METHODS

Fifty five healthy regularly cycling Wistar strain
female rats weighing 180-250 gms were housed in
individual cages and given food (pellets) ad libitum but
choice of two fluids by two boltlc preference, one fluid
being tap water common to all. The animals were
grouped in three series. Besides water, the rats in Series
A (n = 14) were given 5% glucose solution (5G/W), in
Series B (n =27) 12% glucose solution (12 G/W) and
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in series C (n = 14) 1.5% Sodium Chloride solution
(S/W). The body weight, food and fluid intakes were
recorded daily.

After the initial control period of two weeks, all
the rats in each of the three series were ovariectomized
and subgrouped into ovariectomized (OVX); ovariec
tomized and estradiol benzoate replacement by daily
injection of 2 Ilg subcutaneously (OVX-EB); ovariec
tomized and progesterone injection of 0.1 mg daily
(OVX-P). Further two weeks of body weight food and
fluid intakes noted after which the animals were
sacrificed. The total calories consumed were those
derived from glucose (5 Kcal/gm) and pellets (3.6 Kcal/
gm) in both the glucose series.

The data collected was analysed for statistical
significance between subgroups but intraseries using
student's "t" test. The comparison was made between
control and OVX animals and between OVX and OVX
EB or OVX-P in each of the series.

RESULTS

Tables I, II and III present the analysed data on body
weight, food intake, individual and total fluid intakes
as well as total caloric intake by the rats in the various
subgroups of each series. The salient observations are
the differential effects of estrogen on 5% and 12%
glucose ingestion. The intake of 1.5% sodium chloride
is significantly more with progesterone. The food intake
as expected, is least with estrogen in all the series.



Indian J Physiol Phannacol 1992; 36(4) Ovarian Honnones and Taste Preferences 245

TABLE I: Showing the Mean ±SO of body weight, food intake, and fluid intakes of the rats in 5% glucose series.

Series Body weight Food intake 5% glucose Water intake Total fluid Caloric intake
(g) (g) intake (mI) (mI) intake (mI) (Keal)

Control (n = 14) 193.78±12.44 9.57±2.77 99.14±13.25 9.14±9.05 108.28 57.85

OVX (n = 6) 195.50±12.22 10.33±3.77 92.33±11.97 4.33±2.87 96.66 60.23

OVX-EB (n = 4) 191.25±14.90 6.29±1.86* 82.50±11.90 6.25±7.49 88.75 43.24

OVX-P(n =4) 191.25±6.87 8.50±1.00 87.50±14.43 6.25±2.49 93.75 52.45

n= No. of animals; Level of significance*; *P<0.10, **P<0.05, ***P<O.OI

TABLE 11: Showing the Mean± SO of body weight, food intake, and fluid intakes ofrats in 12% glucose series.

Series Body weight Food intake 12% glucose Water intake Total fluid Caloric intake
(g) (g) intake (mI) (ml) intake (mI) (Keal)

Control (n = 27) 198.66±18.78 6.07±3.19' 83.70±15.35 6.25±2.68 89.95 72.05

OVX (n = 9) 201.88±25.16 10.66±4.74** 55.55±24.42*** 14.11±11.49 69.66 71.67

OVX-EB (n = 9) 191.77±33.l4 4.88±1.45*** 77.22±18.21** 10.22±9.87 87.44 63.86

OVX-P (n = 9) 180.00±32.88 8.22±2.57 68.88±20.60 4.77±8.00* 73.65 70.89

n = No. of animals; Level of significant*, *P<O.1 0, **P<0.05, ***P<O.OI

TABLE ill: Showing the Mean± SO of body weight, food intake, and fluid intakes of rats in 1.5% sodium chloride series.

Series Body weight Food intake 1.5% Sodium Chloride Water intake Total fluid Caloric intake
(g) (g) intake (mI) (ml) intake (mI) (Keal)

Control (n = 14) 195.35±15.16 12.14±2.47 19.00±16.00 25.21±16.81 41.21 43.70

OVX (n = 6) 198.00±14.87 13.66±4.80 21.31;t7.84 23.57±14.74 44.88 49.17

OVX-EB (n = 4) 186.25±4.78 1O.95±1.97 22.75±24.15 38.00±6.78* 60.75 39.32

OVX-P (n =4) 208.50±8.69 13.25±2.36 33.33±10.48* 25.75±4.34 59.00 47.65

n= No. of animals; Level of significance* ; *P<O.lO, **P<0.05, ***P<O.OI

DISCUSSION

Past observatIOns made in the taste preference for
glucose solutions have been varying and their
interpretation at times conflicting as far as the intrasex
comparisons in female rats. Gabric and Soljacic (11)
reported that OVX rats drank more of 5% and less of
12% glucose solutions as compared to the control. These
changes are attributed to the alterations in the level of
gonadal hormones which through the hypothalamus are
purported to have direct effect on taste preference (12)
rather than an indirect effect mediated by hormone
induced weight changes or their correlates (6,13).
Kenney and Redick (14) made the same observations
that OVX drank more of 5% glucose than the control

rats and OVX-EB decreased the intake from the OVX
level which prompted them to deduce that the greater
intake in OVX rats is related more to the nutritive value
or postingestive consequences of the solution (providing
calories) rather than to its taste. OVX rats are known
to eat more and EB replacement reduces the food intake
and the effect of the ovarian hormones could be on
those mechanisms controlling food ingestion rather than
any separate effects of the hormone on taste preference
(15). In our study, we also noted a differential effect
with the two concentrations of glucose. OVX had no
effect on 5% glucose intake but reduced significantly
the 12% glucose ingestion when compared to the
control. The replacement of both estradiol (OVX-EB)
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and progesterone (OVX-P) slightly decreased the 5%
glucose but definitely increased the 12% glucose intake
when compared to the OVX rats, although the total
calories consumed by the OVX rats were more in both
the series (5 G/W and 12 G/W) because of the higher
food (pellets) consumption. It appears therefore that
the ovarian hormones act conjointly rather than
individually to promote taste preference for' sweet
solutions especially for 12% glucose and that the
response is more hedonic than for energy balance.

The ingestion of sodium chloride in rats has been
studied mostly during pregnancy or after adrenalectomy
(ADX). Enhanced salt intake during pregnancy in rats
was first observed by Barelare and Richter (16) and
subsequently confirmed by others in rats and rabbits
(17,18,19). The pattern of sodium preference during
the estrous cycle shows an increase in the luteal phase
and decrease during proestrous and estrous correspond
ing to the plasma progesterone concentration (7, 9,20)
and progesterone causes natriuresis by antagonizing the
renal effects of aldosterone w~ile enhancing its secretion
(10). It would be plausible to suppese that the enhanced

sodium appetite with proges-terone is a response to a
deficit caused by its natriuretic effect and that in the
estrous cycle, salt appetite joins the kidney and gut in
producing coordinated changes in sodium balance (8).
Our observations also concur in that OVX-EB rats
decreased and OVX-P rats increased the salt intake.
However what appears paradoxical is that estrogen is
said to retain salt and water (10), but on our study the
water intake in OVX-EB of saline series is significantly
high and does not seem to fit in with the thirst and
water balance mechanism.

To summarize, the ovarian hormones have a
differential influence on the intake of 5% and 12%
glucose solutions and this response appears to be
hedonic rather than for energy balance whereas the
effects on the intake of salt solution appears to be solely
for sodium balance.

ACKNOWLEDGEMENTS

The authors greatfully acknowledge Mr. Vincent
Cabral and Mrs. Manjula Yarde for their teachnical assis
tance and Mrs. O. Skaria for her secretarial assistance.

REFERENCES

I. Valenstein ES, Cox VC, Kakolewski JW. Further studies of
sex differences in tastc preferences with sweet solution. Psychol
Rep )967; 20: 1231-1234.

2. Valenstein ES, Kakolewski JW, Cox Vc. Sex differences in
taste preference for glucose and saccharin solutions., Science
1967 : 156; 924-943.

3. Wade GN, Zucker 1. Honnonal and developmental influences
on saccharin preferences. J Comp Physiol Psychol 1969: 69;
291-300.

4. Zucker I, Wade GN, Ziegler R. Sexual and honnonal influences
on eating, taste preferences and body weight of hamsters.
Physiol Behav 1972: 8; 101-111.

5. Wade GN, Zucker 1. Taste preference of female rats:
modification by neonatal honnones, food deprivation and prior
experience. Physiol Behav 1969: 4; 935-943.

6. Zucker I. Honnonal detenninants of sex differences in saccharin
preference, food intake and body weight. Physiol Behav 1969:
4; 595-602.

7. Michell AR. Spontaneous salt appetite during the oestrous cycle
of sheep. Physiol Behav 1975: 14; 223-226.

8. Michell AR, Noakes DE. The effect of estrogen and
progesterone on fluid and electrolyte balance in sheep. Res Vel
Sci 1985: 38; 46-53.

9. Krecek IV, Novakova, Stibral K. Sex difference in the taste
preference for a salt solution in rat. Physiol Behav 1978: 8;
183-188.

10. Ganong WG. The gonads: In Review of Medical Physiology.
15th Ed. Chap. 23, Appleton and Lange USA 1991: 415-417.

II. Gabric D, Soljacic M. Effect of gonadectomy on taste prefer
ence for glucose solutions in rats. Physiol Behav 1975:15;,
145-148.

12. Wade GN, Zucker 1. Modulation of food intake and locomotor
activity in female rats by diencephalic honnone implants. J
Comp Physiol Psychol 1970: 72; 328-336.

13: Marks HE, Fargason BD, Hobbs SH. Reactivity to aversive
stimuli as a function of alteration in body weight in nonnal and
gonadectomized female rats. Physiol Behav 1972: 9; 539-544.

1'4. Kenney Nl, Redick ill. Effects of ovariectomy arid subsequent
estradiol replacement on intake of sweet solutions. Physiol
Behav 1980: 24; 807-809.

15. Blanstein ID, Wade GN. Ovarian influences on the meal pat
terns of female rats. Physiol Behav 1976; 17; 201-208.

16. Barelare BC, Richter CPo Increased sodium chloride appetite
in pregnant rats. Am J Physiol 1938: 121; 185-188.

17. LichlOn U. Salt saving in the pregnant rat. Am.J Physiol 1961:
201; 765-768.

18. Pike RL, Yao C. Increased sodium chloride appetite during
pregnancy in the rat. J Nwr 1971: 101; 169-176.

19. Denton DA. The hunger for salt. New York, Springer Verlag.
1982: 257; 435,466.

20. Thorburn GD, Basset 1M, Smith ill. Progesterone ooncentration
in peripheral plasma of sheep during estrous cycle. J Endocr
1969: 45; 459-469.


