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Antifertility and abortifacient activities
of vicolides B and D
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Vicolides B and D isolated from Vicoa indica DC,
showed antifertility activity in rats. The inhibition of
implantation and abortifacient activities of vicolide D at
200 mg per kg body weight were found to be 52.43% and
71.43% respectively, The antiprogestational activity of
vicolide D was evident from its ability ¢o affect the
deciduoma formation in the uterus of pseudopregnant
rats. The mixture of vicolides B and D in the ratio of 1:1 at
a dose of 100 mg per kg body weight showed 28.08%
inhibition of implantation and 70% antifertility activities,
It had 50% and 62.5% abortifacient activity from day 8
to day 14 and from day 14 to day 21 respectively.

Vicoa indica DC. of the family Compositae is used by
the tribal women of Bihar as an antifertility agent. Of
the four vicolides isolated from this plant, vicolides B
and D had shown (Figure 1} antifertility and abortifa-
cient activities in albino rats*~*. Vicolide D had 71%
antimplantation activity at a dose of 100 mg per kg
body weight®. Further antifertility activity of vicolide D
was assessed at a dose of 200 mg per kg body weight
besides it antiprogestational activity at a dose of
100 mg per kg body weight.

Vicolide B causes resorption of implants!'? whereas
vicolide DD prevents implantation®, The amount of
vicolides B and D present in the plant varies with the
maturity of the plant. Qur observations showed that
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Figure 1. Vicoldes from Vicoa indica DC 1, vicolide B;11, vicalide D.
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vicohde B is present in good quantity before the
flowering stage while vicolide D dominates during the
peak flowering period. The plant at preflowering stage
s fit for antifertility use according to field reports from
observations in the tribal areas.

The fact that the whole herb is consumed by the
tribals for contraception together with the difference in
the degree and differential mode of action of the
1solated vicolides prompted us to investigate the levels
of combined activity of vicolides B and D.

The plant Vicoa indica DC. was collected from the
neighbourhood of Madras city. Vicolides B and D were

isolated according to the procedure detailed by
Purushothaman et g},

Antiimplantation activity. Proven fertile female rats of
Wistar strain weighing 150-200 g were screened for,
2-3 oestrous cycles by examining the vaginal smears. The
rats that showed normal cycles for two successive
examinations were selected for the study. The-method
of Khanna and Chowdhuri’ was followed with
necessary modifications. The rats 1n prooestrous and
oestrous stages were caged with fertile males in the ratio
3:1. The following day vaginal smears were examined
and the appearance of sperm clusters in the smears was
recorded as day 1 of pregnancy. Vicolide DD was
administered orally in suspension in 0.5% carboxy
methyl cellulose at a dose level of 200 mg per kg body
weight from day 1 to day 5. Control animalg received
vehicle only. On day 10 laparatomy was performed
under light ether anaesthesia to examine uteri for
implant number and size. Then the abdomen was
closed and rats were allowed to recover and deliver
after full term of pregnancy. Those rats that did not
deliver were laparatomized on day 25 and uters were
examined for implantation sites, The number of
implants present in vicolide-D-treated rats on day 10
was compared with the control group rats to determine
the per cent of inhibition of implantation.

Abortifacient activity. The method of Khanna and
Chowdhuri® was followed with necessary modifications
as described earlier. Rats at day 1 of pregnancy were
divided into two groups. The first group served as
control and was led vehicle only while the second group
was administered vicolide D at 200 me per kg body
weight from day 14 1o day 21 of pregnancy. QOther
experimental conditions were the same as detailed
under antimplantation study.

Aniprogestational  activity. The antprogestationdl
activity of vicolide D was evaluated with reference to its
ability to inhibit deciduoma formation in traumatized
uterine horn of pseudopregnant rat, The experiment
was carried out according t0 the method of Zarrow ¢l
al®,
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Virgin aduit female rats of 100-150 g which showed
revular oycles for at least four successyve cycles were
chosen, The animals were ovariectomized and one week
fater estradio] benzoate was injected subcutaneously at
the dose of 0.1 g per rat per day lfor three days. The
ovariectomized estrogen-primed animals were divided
into four groups of eight ammals each. First group
received vehicle only {0.5% carboxy methyl cellulose) in
appropriate quaatity and served as control. The second
group received progesterone at the dose of [ mg per rat
per day subcutaneously. The third group received 1 mg
progesterone subcutaneously and vicolide D orally at
the dose level of 100 mg per kg body weight. The fourth
group received vicolide D alone orally at 100 mg per kg
body weight, This regumen of treatment was continued
for nine days. In all the above groups all the animals
underwent laparatoray on the fifth day of treatment.
Histamine HCI solution (1 mg per rat} was administered
into the lumen of one uterine horn of each rat to
provide chermcal stimulus for iInducing deciduoma. On
day 10 the animals were sacrificed; uteri weighed, fixed
and sectioned at 6 ¢ and stained with haematoxylin and
eosin for histopathological studies.

Vicolides B and D were mixed in the ratio I:1 and the
mixture was suspefided in carboxymethyl cellulose. This
mixture was screened for antiimplantation and aborti-
facient activities from day 8 to day 14 and day 14 to
day 21 according to the procedure detailed above at a
dose of 100 mg per kg body weight.

Vicolide D at a dose of 200 mg per kg body weight
showed 52.43% mhibition of implants compared to
70.64% at 100 mg dose level. The abortifacient action
from day 14 to day 21 was 71.4% which ig higher than
that reported for the dose of 100mg per kg body
weight which was 50%* (Table 1). The litters of vicolide
D-treated animals were of normal weight.

Antiprogestational activity— Histopathology of uterus,
Macroscopic. The control animals did not show
difference in the size of traumatized and control horns.

Massive decidpal swellings were observed in  the
traumatized uterine horns of the progesterone-treated
animals. There was significant increase (£ <0.001} in the
weight of traumatized horns whet compared to their
respective contralateral control horns in progesterone
group and progesterone+ vicolide D-treated group
(Table 2). The group 1reated with vicolide D+ pro-
gesterone and the group treated with vicolide D alone
showed significant decrease in the weight of traumatized
horns compared to progesterone-treated animals.

Microscopic. The haematoxyhin- and cosin-stained
sections of uterine horn pair in control group and the
conirol horns in all the groups receiving different
treatment showed normal uterine histology with
proliferative endometrial glands.

Under high power the test horns of progesterone-
treated animals showed smaller, fewer and less
prominent glands. The stromal cells were enlarged, but
retained normat spindie shape with enlarged prominent
nuclel. These cells — the decidual cells—~ were present
in scattered bands or more compact groups as
deciduoma. In some shides broad sheets of decidual cells
in thickened layers of endometrium were seen {Figure 2).

In the groups treated with progesterone + vicolide D
the formation of decidual cells was reduced. This
retardation in the formation of decidual cells was
indicative of the interference caused by vicolide D
(Faigure 3). In the test horns Of vicolide-D-treated
animals the cellularity was quite evident but the stroma
was paler in that the cells were less crowded with a
mild degree of intercellular oedema. The endometrial
glands d1d not show any notable change.

It has thus been found that vicolide D has
demonstrable antiprogesierone activity as evidenced
from its effects on the morphology and histopathology
of the uterus,

The present study has revealed that the antifertility
activity of vicolide D is not dose-dependent. Further it
has shown that 1t is antiprogestational in nature. The

TaVle ). Anvimplaniation, abartifacient and antfertiity activities of vicohide I (values are mean & SO}

i Number ) - Animals
MNumber of of hiters Inhohon of  Animals with anti-
Dose (mg'ks Period of implants delivered implantation  abeorted* fertihty
Treatment body weight) treatment on day 10 on day 23 (%] (%) activiy®
_ _ L i B {¥a)
Control (5) - - 780 + 1.78 7.60 1 181 Nil Nil Nil
Vicolide D (N SQ dey 1 to day S 529 £ 415 2536 x 3.04° 32.17 N Tt 4
Yicolide (%) 100 Day ! to day 5 229 4+ 39)° 2.30 + 390 70 64 Nl 714
Vicohde {6) 100 Day 14 lo day 21} 60 £ 314 2 50 3- 4.285%» N1 500 200
Vicolide (9 200 Duy 1 10 day 5 371 + 3.86 3.28 & 341 52.43 Nil 4185
Vicolide (7) 200 Day 14 (o day 21 60+ 230 143 + 240Q** Nl 7143 7143
PR N — — —— - ey o’ - -,

*Ammals with more than 30% resofption alone are taken as antmals aborted atitmals with annférnhly activity.

Values in paranthesis are the number of animals in each group.

Values are significant when p < 005, 7 <002, % < 001; £ < 0001,

r*Compared with the number of implants on day 10 of the same group.
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Table 2. Antiprogestational activity of vicohde D at 100 mg per kg
body weight {values are mean + SD)

— —r g

Increase

Control horn Traumatized

mg 100 g horn mg; 100 g n weight
Group  Treatment body weight body weight (%)
{ Control (8) 3347 + 944 34.79 £ 10.36 390
It Progesterone (8) 4150+ 367 28418 + 173¢° SR4.72
In Progjalemne (8 3074 + 1.22 118.11 = 5.32° 284.22
Vicolide D
IV Vicolide D (8) ILTB £ 905 34.36 + 846 811

—

Values are significant when p < 0.05; © < 0.001.
Values in parenthesis are the numbcer of animals in each group.

Figore 3. Traumatized uterine horn treated with progesterone and
vicolide ID.

erone 1s necessary for the development of implants and
its absence causes expulsion of implants.

Vicolides B and D in combination. The inhibition of
mmplantation by the mixture was 2808% while
antifertility activity was 70% (Table 3). The aborti-
facient action from day 8 to day 14 was 50% while
from day 14 to day 21 it was 62.5% (Tablec 3).

Vicolide B alone at the dose of 50 mg per kg body
weight showed 87.5% and 100% antifertility and
abortifacient activities respectively!-2. The antiimplant-
ation activity at this dose was 25% for vicolide B and

Figure 2, Traumatized uterine horn treated with progesterone.

antipestrogenic nature Of vicolide D 1s already re-
ported?. The antiimplantation activity is probably due
to its antiocstrogenic nature and the abortfacient
activity is due to its antiprogestational activity. Progest-

28.6% for vicolide D?3, The present observation of
28.08% inhibition of implantation by the mixtureis in
agreement with the earher observations.

The antifertihty activity of the mixture was 70%

Table 3. Antumplantation and abortifacient activities of mixture of vicolides B and D {1:1) at 100 mg’kg body
weight (values are mean + SD)

Animals ;*}lh

No. of Inhibition of antifertality  Animals

Period of  No. of implants Iitters delivered implantation  activity* aboried*
Treatment treatment on day 10 on day 23 (%) (%) (%)
Control {8) - 737+ 1.18 6.50 £ 1.77 Nid Nil Nil
Mixture of
vicolides B Day 1 to day 5 530+ 40 204+ 323 28.08 70 -
and D {10)
Mixture of
vicolides B Day 8 to day 14 490 £ 401 310 + 3.38° - 50 50
and D (10)
Mixture of
vicohdes B Day 14today 21 7501 297 3.62 & 2K7*** “ 625 628
and D (&)

ey ———

Values 1n parenthesis are the number of ammals in each group.

Yalues are significant when p < 005, < 00); * <« Q02.

**Compuared with the pumbcer of implants on day 10 of the same group.

*Anmals wih more than 50% gesorption alone are tiahen as ammals aborted, ammals wth antfertility actrvty.
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when admmistered from day 1 to day 5. Further there
was a signficant reduction in the number of litters
delivered on day 23 (P <0.0{) compared to the litters of
the control group. This activity seems to be due to
vicolide D because vicolide D glone had shown 71.4%
antifertifity activity at 30 mg per kg body weight?, The
antifertility activity of vicolide B was 87.5% at this dose
fevel?,

The animals aborted on administration of yicolide B
alone from day 8 to day 14 was 100% ! but the mixture
had shown 50%% activity. The animals of this group
showed significant reduction in the number of litters
dehivered on day 23 (P <0.02) compared to the control
group. The per cent animals aborted by the mixture on
administration from day 14 to day 21 was in agreement
with that of vicolide D at 100 mg per kg body weight?,

This study suggests that the action of vicolide B is
not fully exhibited when combined with vicolide D.
This may be due to competition of vicolide 1D with
vicolide B in the physiological system. Both vicolides
may be substrates for the same enzyme because both
were anioestrogenic in nature?3, Chemically vicolides B
and D are germacranolides. Vicolide D differs from
vicolide B 1n having an epoxy group in the side chain.
The antiprogestational activity exhibited by vicolide D
IS probably due to this group jn the molecule. The
inhibition of activity of vicolide B may also be due t0
this epoxy group in vicolide D, The diminished activity
exfubited by vicolide B from day & 10 day 14 may be
due to its inhibition by vicolide D. Vicolide D alone
had shown negligible activity from day 8 to day 14 in
rats at 100 mg per kg body weight”.

We thus conclude that in a 1:1 vicolide B and D
mixture the net antiferiifity activity wiil be due to
vicolide D only.
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Silanization of DNA bound baked glass

permits enhanced polymerization by
DNA polymerase
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DNA can bind to pure silicon dioxide through the
formation of hydrogen bonds. This bonding occurs when
the hydration shell of DNA is disrupted by chaotropic
agents and such binding can be easily reversed with water
or buffers of low ionic strength. Single-stranded,
supercoiled and denatured DNA when bound to flin¢
glass and baked at 60°C for 2 h permit synthesis reactiop
using Klenow. The reaction was enhanced when the glass
was silanized prior to synthesis reaction.

DoUBLE.STRANDED helical structure of DNA has been
analysed for its periodicity by binding it 10 calcium
phosphate and then subjecting it to digestion by DNase
I (ref. 1). This was the first report which showed that
such solid-state-bound DNA maintains a periodicity
which is greater than the one postulated for the B-
DNA structure, viz. ten base pairs per turn of helix. The
actual value turned out to be 10.4 and this was totalfy
corroborated by the solution structure analysis of
DNA. Hence mere binding of DNA to a solid state
matrix i known not 1o distort the structure strongly,
Also such structures were found to be amenable tg
nuclease digestion. Recently it has been shown that
binding of photolabile 5™-nitroveratryl thymidine onto
an aminated glass surface allowed solid state chemical
synthesis of dinucleotides when treated with phos-
pharamidite-activated 2°-deoxycytidine f{ref 2) We
describe here activity of DNA polymerase (Klenow
fragment) on glass-bound DNA.

The substrate chosen for analysis was single-siranded
closed-circular DNA, double-stranded closed-circular
duplex DNA (form I} and denatured closed-circular
duplex DNA (form I,). The objective being to
mvestigate how far does binding to a two-dimensional
surface influence the tertiary structure of the DNA to
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