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PERIODICITY OF OESTROUS CYCLE IN RATS: RESPONSE TO ARTOBOTRYS
ODORATISSIMUS LINN. EXTRACTS

ANAND O. PRAKASH*
School of Studies in Zoology, Jiwaji University, Gwalior 474 002

ABSTRACT

Fifty per cent ethanolic and benzene extracts of Artobotrys odoratissimus Linn. (fresh green
Jeaves) have been investigated to know their effect on the duration of various stages of oestrous
cycle in rats. The eflect of the extracts on the duration of stages of oestrous cycle depends upon
the dose and the period of treatment. 509, ethanolic extract, when administered at 75 mg/kg for
18 days, prolonged the length of leucocytic phase and Jowered the period of cornified stage
significantly (vs. respective control P<<0-001), but when administered at 150 mg/kg for the same
period, it decreased the former and increased the latter. Dose 300 mg/kg is insignificant (vs.
control P > 0-05). Benzene exiract showed a significant increase in the period of diestrus stage
and a decrease in the duration of estrus phase (vs. respective control P<0-001). However, maximum
increase in the period of diestrus phase has been observed when it is applied at 75 mg/kg for 6
days (vs. control P<0-001). The results adumbrate the weak estrogenic and antiestrogenic nature
of 307, ethanolic extract while benzene exiract may act as a sirong antiestrognic agent which is

yet to be elucidated,

INTRODUCTION

ARTOBOTR YS ODORATISSIMUS Linn. {local and

Bengali — Katchampa ; Sanskrit — Harachampa ;
Marathi — Hiruchampa ; Bombay-—Vilayati champa;
Tamil—Monoranjitam; Tel gu—Sempelanga, Mono-
raujitam), a member of family Annonaceae, has been
reported to possess antifertility activity?~?, Its anti-
fertility activity reposted by Chakrabarty ez @l.® has
been confirmed in albino rats®. 50% ethanolic and
benzehe eXxtracts of its fresh green leaves, when
administered to female albino rats, exhibited a
property which disrupts the normal oestrous cyclel”.
As the fresh green Jeaves of this plant have been
reported to effect on early pregnancy®, and disrupts
the normal oestrous cycle of ratst?, {(he present
investigation was undertaken to assess the cffect
of its extracts on the duration of various stages of
pestrous cycle in rats,

MATERIALS AND METHODS

Fresh green leaves of 4. odoratissimus Linn., collected
from V.C. High School, Gwalior (M.P.)) in March,
were soxhleted with 509 ethanol and bensene sepa-
rately as described earlier®19, ,

Colony-bred Swisy adult female albino rats, 3-4
months old, weighing 165 { 15g were used. These
animals were maintwned under uniform  controfied
conditions of light and temperature and were given
Hindustan Lever pallcted rat diet and tap waler,
The vaginal smear of each rat was examined dadly for
18-20 days to select animals showing repular (ycle,
The vaginal smear was taken carefully to avond the

¥ Precent  address @0 Division of I'ndociinolopy,
Central Drug Research Ingtitute, Lucknow-226001.

chances of pseudopregnancy which occurred by the
cervical stimulation, Rats of 5 and 6 days cycle length
showing proestrus condition were selected in equal
ratio for each set of experiment: however, the rats
with intermitfent sfages between late 2nd diestrus-
proestrus were also selected.

Each e¢xtract was separately macerated with gum-
acacia and suspended in distilled water and administered
at dose of 75, 150 and 300 mg/hg body weight. Fach
dose was adminisiered orally by an intragastric catheter
for ¢ days (1 complete cycle), 12 days (2 complete
cyclesy and 18 days (3 complete cycles) to different
batches of animals (Tables I and 1), Controled rats
in each batch recetved gum acacia suspension along
in a similar manner. Vaginal smear of each rat was
examined daily in the moming and stages of oestrous
cycle recorded. The record of vaginal smear was
analysed statistically using “¢° test and is presented
in Tables T and 1I.

RISULTS AND Oust RV ATIONS
(1) 50°. ethanolic extract

Uiteet of 507, ethanolic extract on the duration of
various stages of oestrous cycle depends upon the dose
and the period of rreaiment. Dose 75 mg ke, when
administered Tor 18 dayvs, prolonged the period of
Jicsiris phase and lowcered the duration off estiuy stage
significantly (25, 1espective contzol P~ 0-C0L), but,
when administered at 180 mg &g for the same period
(Table D, decreased the formwer and increased the
latter (vs, vespective control P < 0008 and <2 00D,
Ticatment for 6 days with 78 myg kg dose has resulted
in the dectease of dutation of diestrus  phase (v,
control P~ 0-03) and incecase in the period of meta-
estrus  stape  sigiificantly (5. control P < 000N,
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TasLe 1
Effect of 50°¢ ethanolic eatract of Artobotrys odoratissimus Linn on duration of various stages of
oestrous cycle in rats
Duration of stages of the oestrous cycle in days
Dose mg Ag Treatment - . .
body weight/ period Diestrus Proestrus Estrus Metaestrus
day {(days)
Controls 6 3-5010-15% 1-601+0-0 2:5040-15 1-004+0 D
Vehicle only 12 6-254+0-26 2-0040-12 4-414.0-27 1-334-0-14
73 6 2-504-0- 357 1-2040-14° 2-1040-36° 2:20-4-0-43"
12 5-70 £ 0-98® 1-804-0-26° 5-404+0-91° 1-10-L0-18°
18 13-1041-32° 1-804-0-37° 3-30+0- 807 11040244
150 6 4.401L0-72°¢ 0-701+0-16° 1-504-0-28¢ 1-40-:0-47°
12 5‘50::0'65ﬂ 2‘40::0'17E 4'30::0'41E 1'80:k0‘309
18 5-404-0-17¢ 3-0040-22¢ 9-804+0-34° 1:80+0-14°
300 6 3-604+0-17* 1-104-0-10¢ 2-3040-22° 1:0040-27°¢
12 7' :l(:'::(}"?‘ffl-'H 2‘00::0‘313 3‘40:;0‘555 1 '5(}::{:"'28'!I
18 ?‘40::0' 35¢ 3 ‘OD::D' 15° 7?0::0493 190i024ﬂ

A . —.

* Mean 4 S.E. Number of rats per group 1s 12 in controls and 10 in all other cases.
Versus respective control P values : a <0001 ; ¢ <<0:02: d<0-05; e> 005,

TABLE 11
Effect of benzene extract of Artobotrys odoratissimus Linn. on duration of various stages of oeestrous cycle in rats

—————

Dose mg/kg Treatment Duraticn of stages of the oestrous cycle in days

body weight/ period - - ~
day (days) Diestrus Proestrus Estrus Metaestrus
Controls 6 3-504+0-20* 1-G0+G-0 2'5840G-15 0:91-+0-08
vehicle only 12 6-164+0-21 1-914-0-08 4:-664-0-23 1:254-0-13
18 7-33+4+0-23 3-:2540:13 7<254-0-13 2°1640-21

75 6 5:70-£0-56¢ 0-70+0-16° 1-204+0-30° 0-4040-17°

12 8-80--1-10Q" 1-4040-32° 2:60-4+-0-67° 1-204-0-34°

18 12-70-+0-87° 1:904+0-15° 4-104+0-53° 1:3040-16°

150 6 6'80::0'53“ 3'30229‘16E 0'70::0‘3]“ 0*203:0‘14ﬁ

]2 9-80::1'05“ 110::0295 220i053u 0'90::0‘29E

18 10:904-1-19° 2-6030-35¢ 5-204+0-75¢ 1:3040-27¢

300 6 6:60+0-61° 0-404-0-17° 0-601+0-28" 0:4020-17°

12 7'30::0'52' 2'00::0"15E 3'50220‘32d 1'20ﬂ20'21a

18 13-90-+0-61° 1-60+0-17 3-404-0-42° 11040249

[ AU iy W S p— ~ -

* Mean X 5.E. Number of rats per group is 12 in controls and 10 in all other cases. ]
Versus respective control P values ; a <0:001 ; 6 <00l ; ¢<0:02; d<0:05; e > 0-03
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Dose of 300 mg/kg is not effective (vs. control P >
0-05), see Table L.

(2) Benzeite extract

Table 1l epitomized the ellect of benzene e¢xtract of
A. odoratissimus Linn. on duration of oestrous stages
in rats. Jt provoked an orderly change in the period:-
city of oestrous cycle stages. The Jength of diestrus
stage has prolonged significantly at almost every dose
and duration (vs. respective control P < 0-001 and
< 0-01) except the dose 300 mglkg at 12 days level
where this increase 1is insignificant {(vs, control I’ >
0-05). Every dose is highly effective in the prolonga-
tion of diestrus stage when administered for 6 days
(vs. respective control P < 0-001) wherein dose 150
mg/ke showed maximum effectiveness. Highest degree
in the prolongation of diestrus stage caused significant
and insignificant suppression in the duration of other
stages proestrus, estrus and metaestrus.

DHSCUSMON

The effect of 509 ethanclic and benzene extracts
of A. odoratissimus Linn. (fresh green leaves) has been
studied on the duration of oestrous cycle in adult
rats. 50% ecthanolic extract has prolonged the period
of diestrus phase and estrus phase whereas benzene
extract increased the periodicity of diestrus stage
significantly (Tables I and I1).

Stages of oestrous cycle and their interconversions
are governed by the synthesis of ovarian hormones
which are in turn controlled by the secretion of pitui-
tary gonadotropins and hypothalmic-releasing  fac-
torsll. Cornification of the vagina in the oestrous
cycle has been found to be caused by estrogeni2,
Vaginal cornification has been induced when estrogen
is applied to spayed female mice!®14, jats!® and
immature rats!®, In the present experiment, 507%
ethanolic extract has prolonged the period of estrus
phase significantly when administered at 150 mg/kg
for 18 days (Table 1)

Inhibition of cornification of the vaginal epithelium
of ovariectomized rodents administered estrogen is a
most important criterion to detect the antiestrogenic
nature of a compoundll, Ora] adminisiration of an
antiestrogenic compound to cyclic rats resulled in the
cessation of the cycle in the diestrus staget™!™ and

decrease the per cent of coraified cells 10 the vagingl -

smear of the cyclic monkeyst®, 5007 cthanolic extracl
of A. odoratissimus Linn, in this investigation has
increased the period of leucocytic pitase significantly
when administered at 75 and 150 mghg for 18 and ©
days respectively (Table 1) Simikirly, beasene exstract
has extended the period of diestrus stage at alpost
every dose significantly (Table T1). 1t s sery interest-
ing 1o note that prulongation in the Jiestrus phase
Oof the tredted rat s not continuouws for longer days
(6-7) days 30 mugosily of the ruts but sudl other 1ats

Cugr, Si—3
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exhibited a continuous diestrus stage, fiom day I.tO
day 18 of treatment!®, which clearly ruled out the 1dea
of pseudopregnancy wherein the diestrus stage Is conti-
nued for 12-14 days in rats. Moreover, the efiect of
extracts depends upon the dose and the pericd of
treatment. FEvery dose of benzene extract is highly
significant in the prolongation of diestrus stage when
administered for 6 days (Table II).

Increase in the length of diestrus and estrus stages
of the vaginal smear under the [nfluence of 505 ¢tha-
nolic extract adumbrate its weak estrogenic and anti-
estrogenic nature whereas the benzene extract suggests
its antiestrogenic nature, characterized by an increase
in the period of leucocytic stage. But 1t would be
unjustified to conclude the estrogenic and antiestro-
genic nature of the extracts merely on the basis of
vaginal smear record and without some other classical
biological indices. The exact mode of action of these
extracts is yet to be elucidated.

Furthermore, the chemical study of s varnous frac-
tions is under progress to evaluate whether the anti-
fertifity activity of A. odoratissinus Linn. ({resh green
leaves) is due to the chemical compounds like arto-
botryn and snaveolin, isolated by Santosh and Ryes!®,
or due to some other active ingredients present in” the
crude extracts of this plant.

The author is thankful to the C.S.J.R., New Delhi,
for a grant. He is also indebted to Dr. Ramesh
Mathur, Research Supervisor, for critical review and
to Dr. Jagdish Bahadur, Hcad, Scheol of Studics m
Zoology, Jiwaji University, Gwalior, for providing
adequate facilities to the present work.
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DIFFERENTIAL EFFECTS OF ULTRASONICATION ON THE MYOFIBRILLAR AND
MITOCHONDRIAL ATPase ACTIVITY OF “SLOW?” AND “FAST” MUSCLES

IN BIRDS AND MAMMALS

C. L. TALESARA anp VASDEV NARANG
Muscle Physiology and Histochemistry Unit, Department of Zoology, University of Dellii, Deihi-110007

STUDIES on myosin from fast (white) and slow (1ed)

muscles of the same species have revealed strong
evidence for their marked structural and physiological
differences!. It has been reported that myofibrillar-
ATPase activity Increases on ulirasonication of the
skeletal muscle myofibrils?2, There are no particular
data available which indicate the differential pattern
of the effect of ultrasonication on myofibrillar and
mitochondrial ATPase activity in different types of
muscles in different animal species. Hence, in the
present study, experiments were cairied out on the
heart, pectoralls and gastrocnemius muscles of the
common blue rock pigeon (Columba livia), and on the
heart, pectoralis and soleus muscles of the adult albino
rat (Rattus rattus), The heart and soleus muscles
represent the “ slow ™ type and pectoralis and gastrocne-
mius the “‘fast™ type. The differential effects of
ultrasonication on both types of muscles in the two
species are compared and their implications discussed.

The individual muscles were carefully dissected
from the animals and stored in beakers, chilled in
ice. The myofibrils were obtained basically by the
method of Perry and Grey3, and the mitochondrial
fraction was isolated from the supernatant fraction
by using the conventional centrifugation method. The
myofibrillar and mitochondrial-ATPase activities were
measured with and without ultrasonic treatment, the
details regarding the ultrasonication method followed
ar¢ described earlier2, In both (myofibrillar and
mitochondnial) fractions Ca*t as well as Mgt+-acti-
valed-ATPase assays were carried out, ATPase
assasy were carried out at pH 7-5 and 37°C. In

the Ca™-ATPase assay incutation medium, 40 mM
Tris-HC], 40mM KCI, 10mM CaCl,, 0-2ml of
myofibrils/mitochondria and 3 mM of ATP were used,
whereas in Mg*t+-ATPase assay the concentration of
CaCl; was 0-2 mM and in addition to this 3 mM of
MgdO4 solution was used, the rest of the reaclants
were the same in both the assays, The final volume
of the reactants in both assays (Ca*+ and Mg *-acti-
vated) was I-5ml. The reaction was started with
the addition of ATP and was stopped by the addi-
tton of 1-5ml of 10% trichloroacetic acid. The
amount of Pi liberated and protein content present
were medasured by the methods of Rockstein and
Herron4 and Gornall et al.5 respectively. All  the
values of specific-ATPase activity were expressed
as p moles of Pi liberated/mg protein/min,

On the basis of results, it is clearly indicated (Table 1)
that myofibrillar—-ATPase activity of skeletal muscles
increases on ultrasOnication, which is consistent with
our earlter work2, This table also shows that the
effect of ultrasonication is well marked in *fast ™
muscles (pectoralis major and gastrocnemius) as
compared with that of the *slow ” muscle (heart)
in pigeon, There is almost no effect of ultrasoni-

cation on the mitochondrial-ATPase activity of the
three muscles studied.

Table II shows the same pattern of results in rat
muscles. Here the change in myofibrillar-ATPase
activity of ““fast” muscle (pectoralis major) 1s much
more as compared to the change in “slow ™ muscles
(hcart and soleus) after ultrasonic irradiation.



