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s .........I)·: The normal plIttern 01 lipids during v'fious phase, of estrous cycle in difl&fenl reproduc
tive tinues of female rals was lInaIY!lId. The various lipid class&5 undergo striking cyclical changes in
harmony with the rhythm of endogetlous gonadal and gonadotrophic hormonn. A comparison of
lipid pattern was made between va/iou, pha,n 01 estrous cycle.

Ovary exhiblled marked alterations in the distribution of lipids in dillerenl phases of the eyel"
comperffi \0 Olher t>ssues. TOlal lipids WlIfl! maximum in difulrua phospholipids in II$UU' with
a cOl'lcomillllnl fall in tliglycerides in all the trssues. The fluctuation in oviductal and vaginal lipids was

much less compared to olhe. tissues. Hormon,·lipid inter/llatiOf16hip and tissue spe(.ilicity may be
all,ibuled to these changes.
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INTRODUCTION

The normal endogenous rhythm of hormones maintain the integrity. growth and
physiological responses of the reproductive tissues (15). The profound influence of
hormones on the metabolic activities. has been well elucidated (10). A good deal of
attention has already been focused on the uterine lipids during the various phases of estrus
cycle. which suggest that the rhythmic pattern of hormones may playa role in the distri
bution of lipids in differeo[ reproductive tissues (5). The present study is mainly an analysis
of distribution of various classes of lipids in different reproductive tissues during the various
phases of the estrous cycle. to delineate the role of hormone-lipid interrelationship and
tissue specificity.

MATERIALS AND METHODS

Female albino rats of Wistar strain weighing 120-150 g obtained from Cancer
Research Institute. Bombay, India were used. The animals were allowed food' and water
ad libitum.
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The characteri"tic cell types found during the different stages of estrous cycle were
made out by vagin;:ol smear technique as follows:

(oj Proestrous Nucleated cubuidal epithelial cells

Ib) Estrous Cornified epithelial cells

Ie) Metestrous Cornified epithelial celfs plus leukocytes

(d) Dies!rous Leukocytes plus a few epithelial c<3l1s

Animals which were showing a regular four days cycle were sacrificed by cervical
dislocation. The ovary. oviduct uterus and vagina were immediately dissected out. freed
from the adhering conne~tive tissues and weighed. accurately to the nearest milligrams on
a torsion balance. The tissues were immediately processed for the extraction of lipids.
All the extraction processes ware carried out under nitrogen. Extraction procedures and
estimetion techni<.jues have already been pUblished (11).

RESULTS

A comparison is drRwn between proestrus and estrus (proliferative phase), metestrus
and diestrus (secretory phase) and estrus and diestrus phases to demarcate the interphase

and intraphase variations.

Table I depicts the lipid pattern of ovarian tissues during various phases of the
estrus cycle. The concentration of totel phospholipids was more in estrus phase than in
proestrus phase (p<O.Ol) due to phosphatioic acid (P<O.OOl). sphingomyelin (P<O.Ol)
and phosphatidyl inositol plus-serine (P<O.05). However, the di-and triglyceride!> were
less in estrus phase Free cholesterol was higher in estrus phase (P<O.05)

The concentration of total lipids during diestrus phase waf> less than that of metc
f>!rus. due to a marked fallin glycerides (P<O.OOl.). especially due to mono - (P<O.OOl)
and diglycerides (P<O 01.\ Free and eSTerified cholesterol were not much altered How
ever. the increase in tolar phospholipids during diestrus wa", contributed by almost all classes
of phospholipids (P<O.OO1). and 10 a certain extent by phosphatidic acid (P<O.02).
Bur Iysophosphatidyl choline was not much attered.

The C0I1C13ntratlon of total lipids during diestrus phase was comparatively more
than the estrus phase (P<O.05) due to glycerides (P<O.OOl). Mono- (P<O,OOl)
tri- (P<O.OOl) and diglycerides (P<O.02) as well as free cholesterol (P<O.05) contributerl
for the rise, However. it significant rif'e in phosphatidyl choline (P<O.Ol) tlnd a marked
f~lI in phosphatidic acid (P<O.C01) were observed in diestrus phase_

Table II shows the lipid p,1tlern of oviduct durinq eSlrus cycle.
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1ACI [ II : Normal lipid pattern in various phases of estrU5 cycle • OVIDUCT
(Values "re n'Eons ± S.E.M. of 10 animals per grOllp).

Parameters Proesl:lrs ESlrus Meteslf(J.~· D,eslrus P value

(I) (II) (III) (IV) (I-II) (/II-·IV) (II-IV)

Total Lipid 104 3 ± 9 8 100.3 ±ll.t' 121 6 ±31.4 122 9 ±11 ,5 N.S. NS. 0.05

Total. Phospho lipid 21 6 ± 5 7 24.4 ± 2 9 23 3 ± 1 5 15 1 ± 2,8 N.S. N.S. N,S,

Total Neutral lipid 82 7 ± 5 5 75.8 ± 1\ 6 '05C! ± 5 6 97.8 ± a 3 NS. NS, 0.001

Total Cholesterol ii. 1 ± 1 6 6,9 ± 0.8 5.8 ± O.G 6,9 ± 1 3 N.S. N.S. N,S.
Total Glycerides 76,6 ± 1\ 0 6A.8 ± 5.7 99 5 ± 5.9 90 9 ± 4 6 N,S, N.S. 0.001

Free Cholesterol 2.5 ± 0 1\ ;10 ± o 4 2 ? ± 0 3 3.1 ± 0 5 N.S. 0,02 N.S.
Easter Cholesterol 3.6 ± o 7 3 9 ± 0, 3 :l 5 ± O.? 3 8 ± 1,4 NS, N,S. N,S.
Ivlollo Glvcerides 17 3 ± 1.6 18 8 ± 2 9 20 5 ±1 8 18 2 ± 2 8 N.S N,S. N.S,
Diglycerides ;15.3 ± 3.0 ;!8 e ± 4 0 396 ± 3.;; 31,8 ± 3.3 N.S. N.S ~I.S.

Triglycerides 33 9 ± 1 (, '/1 0 ±10 6 39.3 ± 5.9 :i0,9 ± 4,7 0.001 N.S, N.S.
Phosphatidyl loosil~1 -1 3 ± C G II 9 ± 04 3,7 ± 0,4 3.7 ± C'.4 N,S. N.S. N.S.
Lysophosph1tidyl 0.6 ± 0.6 o 7 ± 0,2 06 ± 00 0.8 ± 0,3 N,S. N.S. N.S.
C;-,cline

Spililloomyell" '1.5 1: 0 ~ 2 ± 09 1 I ± 0 5 2.3 ± O'l N,S. N.S. NS
Ptlosphalidyl Choli"e 10.5 ± I 8 11 5 ± 13 12.8 ± 3 2 14.0 ± 2.2 NS. N,S, N.S.
Phospha lidyl ') ? :I: 0,5 3 1\ ± 01\ 3 n ± () 3 3.1 ± 0 3 N,S. N.S, N.S,
Ethanolamine

Phospha'idic Add 1\ ± Il ;j 7 ± 0 [j 3 ± 0 6 1 1 ± 0,3 N.S. N.S. N.S.
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TABLE III : Normal lipid pattern in various phases of eSlrus cycle • UTERUS
(Values are mealls ± S,E.M, of 10 animals per group),

Proestrus Estrus Metest'us Diestrus P value

(I) (II) ( III) (IV) (I-II) (III-IV) (II-IV)

21.9 ± 2.9 234 ± 2,9 29,1 ± 2.4 32.0 ± 1,9 NS. N.S, 0,01

8 7 ± a 5 13,9 ± 1.7 11.6±1.7 12.8 ± 1.1 a 001 N.S. N.S.

12.3 ± 3.2 9 5 ± 2 3 175 ± 1.1 19.2 ± 26 N.S. N.S. 0.001

40 ± 0.7 5.5 ± 1.0 5.1 ± 0.9 5.2 ± 0.5 N.S. N,S. N.S.

83 ± 3,4 4.0±1.7 12.4 ± 1,3 14.0 ± 2.6 N.S. N,S, 0.001

1.7±0.3 1.8 ± 0.4 1.8 ± 0.3 1.5±0,7 N.S. N.S, N.S.

3.5 ± 2.3 3.7 ± 1.4 3.2 ± 1.0 3.7 ± 0.9 N.S, N,S. N.S.

2,1 ± 0.6 1.0 ± 0.2 2.4 ± 0.5 23 ± 0,3 N.S. N,S. 0.001

23 ± 0.4 08 ± 0.2 1.7 ± 0.6 2.4 ± 0.3 N,S. N.S. N.S.

3.9±0.5 2.3 ± 1.8 8.3±1.2 9.3 ± 2,7 N.S. N.S, 0.01

1.1 ± 04 2.0 ± 0,5 1.7 ± 0.3 1.3 ± a 5 0.05 N.S. N,S.

0.2 ± 0.0 0.3±0,2 0.3 ± 0.1 0.2 ± 01 N.S N.S. N.S.

0.2 ± °2 0,3 ± 0.1 0,1 ± 0,0 a 2 ± 0,1 N.S. N.S, N.S.

5.0 ± 1.1 8.7 ± 1.2 7,0 ± 0.5 9.0 ± 0,5 001 0.001 N.S.

1.4 ± 0,6 1.5 ± 0.4 1.3 ± 0.3 1,1±0.3 N.S. NS. N.S.

0.9 ± 0,8 1.1 ± 0 3 1.2 ± 0,3 1.0 ± 0,6 N.S. N.S. N.S.
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The concentration of total lipids as well a~ their classes of lipids in proestrus and
estrus phases did not show marked variations except trigrycerides. which showed a decrease
in estrus phase to that of proestrus phase (P<O.OOl).

In the same way. the concentration of lipids in metestrus and diestrus phases did
not show much alteration except a rise in free cholesterol during diestrus phase to that
of metestrus (P<O.Ol). But a slight increase in total lipids during diestrus was observed
compared to estrus phase (P<0.05) due to tota I glycerides (P<O.OOl).

Table III presents the normal pattern of uterine lipids during various phases of the
estrus cycle. A marked rise in total phospholipid in estrus phase to that of proestrus
phase (P <0.001) was contributed by phosphatidyl choline (P<O.Ol) and phosphatidyl
inositol plus-serine (P<O.05). Other classes of lipids did not show marked alterations.
Phosphatidyl choline was more in diestrus phase than in metestrus phase (P<0.001).
Mono· and triglycerides in diestrus phase were comparatively more than in estrus phase
(P<O.OOl) due to Qlycerides (P<O.Ol).

Table IV depicts the vaginal lipid pattern in estrous cycle.

Though the concentration of totar lipids in estrous phase was more. compared to
proestrus phase. there was no significant change in their classes of lipids.

The concentration of total lipids during diestrus phase was more due to glycerides
(P<O.Ol). especially due to monoglycerides (P<O.Ol). But. 8 decrease in total phospho
lipids in diestrus phase was contributed by sphingomyelin (P<O.Ol) and Iysophosphatidyl
choline (P<0.05).

Compared to the concentrations of lipids in diestrus to that of estrous phase. a marked
decrease in total phospholipids in diestrus phase was due to phosphotidyl ethanolamine
(P<0,01). phosphatidyl inositol plus serine (P<0.05) and phosphatidyl choline (P<O.02) .
However. a rise in total glycrides in diestrus phase was due to mono - (P<O.Ol) and
diglycerides (P<0,02). Free and esterified cholesterol were not significantly altered

throughout the cycle,

DISCUSSION

In norma I cycling rate. the secretion of follicle stimulating hormone (FSH). lu!eunizing
hormone (LH) and prolactin (PRL) was found to be higher in proestrus phase than in
other phases of the estrous cycle (3.7). which in turn affects the secretion of estrogen
and progesterone (12.13). The proliferation and the metabolic activity of the ovarian
cells depend upon the secretion of estrogen to a greater extent and progesterone to a lesser
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exte;)t (10). However. the secretory activity and the luteunization of the ovarian cells
depend very much upon the secretion of progesterone and luteunizing hormone (4). Incre
ased cellular proliferation and metabolic activity may be the reason for an accumulation of
glycerides and depletion of phospholipids in proestrus phase. The ovarian lipid pattern
in estrous phase was suggestive of a direct action of LH and indirect action of oestrogen as
reported by previous workers (10) Excepting FSH, other gonadal and gonadolrophic
hormones have been found at a lower ebb in metestrus (7). This may be the reason for
the picture that is obtained in the lipid pattern of ovarian tissues at this stage. Ovarian ..
lipids during diestrus phase were more or less similar to that of estrous phase which could
be due to the presence of a second peak of estrogen and proge3terone in this phase (10).

Histochemical and biochemical studies show the concentration of uterine lipids
to be maximum during diestrus phase and minimum during estrous phase (5). It has been
demonstrated that administration of progesterone increased the total lipids while estrogen
depleted the same in ovariectromi7ed animills (9.14). The accumulation of lipids during
diestrus may be due to the high potency of progesterone. In the same way. the lower
concentration of lipids during estrous phase may be due to the high potency of estrogen.
Estrogen administration has been shown to stimulate the phospholirid synthesis (1.14)

Phospholipids were proportionately related to glycerides (6). A rise in phospholipids with
a fall in glycerides during estrous phase and vice versa during diestrus phase may be due
to the sequencia) secretion of estrogen during estrous and progesterone during diestrus
phases Uterine lipid probably serves as an energy source and is utilised during early
pregnancy to meet the metabolic requirements of the blastocyst and nidation (5), Therefore.
the rise in glycerides during secretary phase may be due to the increased synthesis of fatty
acids to esterify them to form diglycerides and triglycerides to provide energy for future
need (17).

The fluctuation of lipids in oviduct and vagina, as observed by earlier workers (8)
though minimal, was found to be similar to that of uterus This may be because, uterus,
vagina and oviduct are under the control of gonadal hormones. The slightly changed
pattern seen in ovaries may be because they are under the dual control of gonadotrophins "
and gonarlal hormones (12). The minimal amount of response observed in oviduct and
vagina may be due to less number of receptor sites available in these tissue'> (2.16). Never-
theless. the role played by tissue specificity can not be ignored.

The present study points out that not onlv the uterine lipid;; but the ovarian, oviductal
and vaginal lipids show alteration in their pattern as a consequence of fluctuation in gonadal
and gonadotrophic hormones.
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