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A
Abstract

ntifertility activity of Luk Maghsool (Laccifer lacca Kerr) was

evaluated in terms of its antiovulatory and estrogenic/ ant estrogenic activity. In

first test the cyclic female Wistar rats were divided into four groups of six each.

The animals in plain control received 1ml of 0.5% CMC suspended in distilled

water while animals in test group A and B were treated with Luk processed by hot

water (LMW) in the dos of 470 mg/kg and 800 mg/kg, respectively. Test group C

was given Luk processed with the decoction of Izkhir and Rewand Chini (LMIR)

(800 mg/kg). Second test was carried out in 21days old female rats. Animals

were treated with LMW and LMIR (800 mg/kg each) and served as test group A

and B, respectively. The animals in standard group were treated with ethinyl

estradiole (0.02 mg/kg). In all the experiments, treatment was given once a day

orally. In the antiovulatory experiment the treatment continued for 15 days and

the vaginal smear were monitored throughout the study. On 16th day animals

were sacrificed; ovaries and uteri were weighted; one ovary was subjected to

histological studies and other for estimation of cholesterol. Estrogenic nature of

Luk was evaluated by noting the times taken for vagina to completely open after

7 days of treatment.

A significant (p<0.05) increase in duration of estrus cycle and diestrus phase,

with decrease in proestrus (P<0.01) and estrus (P<0.05) phase was observed in

animals treated with LMIR. There was notable decrease in body weight and a

significant (P<0.01) increase in ovarian tissue cholesterol in test group B and C.

Uterine weight was also found to be increased in test groups. Luk also exhibited

significant (P<0.01) estrogenic activity assessed by immature vaginal opening. It

can be concluded that Luk interferes normal ovulation possibly by virtue of its

estrogenic effect.

Keywords: Laccifer lacca; Maane’ hamal, Still birth, Implantation, Estrous cycle.

Introduction

The fruits of improvement in different sectors are being engulfed by growing

population. Moreover, the increasing number of birth has deleterious effect on

health of mother and child, and hinders social and economic upliftment of the

family. High parity is also related to increase maternal, prenatal and infant deaths

and is associated with various obstetric and gynecological complications and

nutritional problems (Dutta, 2006). So there is a need of population control by

appropriate measures. For this purpose, the World Health Organization (WHO)

has constituted a population control programme, in which traditional medical
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practices have been assigned some important role (Rajandeep et al., 2011).

From the advancement of reproductive biomedicine, several hormonal

contraceptive pills have been developed (Rajandeep et al., 2011). Oral

contraceptives of the combined type are almost 100 percent effective in preventing

pregnancy (Park, 2011). But most of the oral contraceptives are synthetic

(hormonal) and have many side effects such as obesity, liver function derangement,

liver adenomas, thromboembolism, disturbances in lipid and carbohydrates

metabolism (bloating) and therefore are contraindicated in many conditions such

as jaundice etc (Dutta, 2006; Park, 2011). So there is a need to develop an effective

and safe contraceptive drug from natural sources so as to minimize the side

effects associated with commonly used synthetic contraceptive agents. A number

of drugs of plant, animal and mineral origin have been described in Unani books

to have antifertility property but very few of them have been studied scientifically

for their described effect.

Luk (Laccifer lacca Kerr) is an important drug of Unani Medicine. Apart from having

contraceptive action it is an excellent tonic for liver, blood, stomach and kidney. It

also has anti-obesity and deobstruent activities (Ghani, 1971; Baitar, 2003). In

Unani system of medicine Luk is being used for anti-obesity effect since centuries.

A compound formulation ‘Safoofe muhazzil’ in which Luk is included as the chief

ingredient, is frequenly prescribed for this purpose. An indigenous preparation

(AYUSH-47) having Luk as one of the ingredients in combination with Saraca

indica, Areca catechu, gold and sugar has been claimed to exhibit anti-implantation

effect in rabbits (Sughantan and Shanta kumara, 1979). Ghufran et al. (2011)

studied the Luk for its effects on diet induced hyperlipidemia in albino rats. But the

antifertility activity of Luk as a single drug has not been tested so far notwithstanding

its powder is advised commonly as a contraceptive by Unani physicians since

ages (Ghani, 1971; Khan, 1335 H; Kabiruddin, 2003). Therefore, the present study

was designed to study the antifertility effect of Luk in experimental animals. The

antiovulatory and oestrogenic activity was determined to evaluate its antifertility

potential. Luk has been described to be processed by different methods therefore

the two samples of test drug processed by two different methods were used in the

study.

Materials and Methods

The present study has been conducted in the department of Ilmul Advia, National

Institute of Unani Medicine, Bangalore. The research protocol was submitted to

the Institutional Animal Ethics Committee (IAEC) of the institue for ethical clearance

before the commencement of the experiment. The study was started after getting

the approval of the research protocol by the committee vide its registration number,

IAEC/VIII/06/IA.
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Test Drug

Luk (Laccifer lacca Kerr) was procured with full identity from Indian Institute of

Natural Resins and Gums (Formerly Indian Lac Research Institute) Namkum,

Ranchi- 834 010, Estd: September 20, 1924 on 23rd May 2012. A voucher

specimen of the test drug has been deposited in the museum, Dept. of Ilmul

Advia, NIUM, Bangalore, for future reference.

Drug Preparation

Luk was processed according to the method described in Khazainul Advia and

Hamdard pharmacopoeia. Half of the sample of Luk was processed by hot water

and was named as ‘Luk maghsool with water’ (LMW) while the other half was

further processed by decoction made of Izkhir (Andropogan schaenar) and Rewand

chini; it was named as ‘Luk maghsool with Izkhir and Rewand’ (LMIR).

Dosage and Administration

Dosage of the drug for rat was calculated by extrapolating human therapeutic

dose i.e. 4 g (Ghani, 1971; Khan 1335 Hijri; Kabiruddin, 2003) by conversion

factor of 7 (Freirich et al, 1968) and was found to be 470 mg/kg. A second dose

(Miller and Tainter, 1994) was also calculated to determine dose dependent effect

of the test drug. It was found to be 800 mg/kg for a rat. The powdered drug

suspended in 1ml of 0.5% CMC (Carboxy methyl cellulose), was used for the

study.

Experimental Animals

All the tests were carried out on healthy female Wistar rats, weighing 150-250

gm. The animals were procured from Biogen Laboratory Animal Facility (Reg.

No. 971/bc/06/CPCSEA), Bangalore. Prior to each experiment, the animals were

allowed to get acclimatized for at least one week. They were maintained under

standard laboratory condition throughout the experimental period and were

provided with standard diet and water ad libitum. They were housed in clean

polypropylene cages which were placed in a room that was maintained at a

temperature 25+2°C and humidity of 45-55%,, with 12 hrs, light-dark cycle. The

animal care procedures and experimental protocol were in accordance with the

guidelines of CPCSEA.

Experimental Procedures

The vaginal smear of female rats were studied daily microscopically for 15 days.

The animals that showed three consecutive normal estrus cycles were selected

for the evaluation of antiovulatory activity.
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Test for Antiovulatory Activity

This test was carried out by the method of Koneri et al (2006) and Alia et al

(2012). The selected rats were divided into four groups of six animals each i.e.

plain control, test group A, B and C. The animals in plain control received 1ml of

0.5% CMC suspended in distilled water while those in Test group A and B were

treated with powdered LMW in the dose of 470 mg/kg and 800 mg/kg, respectively.

The animals in Test group C were given powdered LMIR in the dose of 800 mg/

kg. The treatment was started in estrus phase with daily oral dosing for 15 days.

Vaginal smear from each animal was continued to be observed every morning

between 9 and 10 a.m. for the next 15 days (Marconde, 2002; Bandopadhaya,

2010). Three types of cells were recognized: round and nucleated ones were

epithelial cells; irregular ones without nucleus were the cornified cells; and the

little round ones were the leucocytes. Their mutual proportion was used for the

determination of the estrus cycle phases (Fig. 1, 2, 3 &4). On the 16th day, 24 hrs

after the last treatment all the animals were sacrificed under thiopentone

anaesthesia (50 mg/kg, IP). The ovaries and uteri were carefully dissected out,

freed from extra deposition of fat and weighed. One of the two cleaned and weighed

ovaries from each rat was then processed for the tissue cholesterol estimation.

Cholesterol was estimated using Total cholesterol ppt. set. The results were

expressed in microgram/milligram of ovary (Kaur and Dhanju, 2005). Histological

study of ovary of each rat was carried out by a pathologist at Prakash Diagnostic

Laboratory, Bangalore. The sections of the ovaries were observed for the

enumeration of graafian follicles and corpora lutea.

Fig. 3: Metestrus Fig. 4: Diestrus

Fig. 1: Proestrus Fig. 2: Estrus
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Test for Estrogenic/Anti-estrogenic Activity

This test was conducted by the method of Gupta (2009). Immature female rats of

21 days weighing 25-35g were divided into four groups of six animals each. Group

I served as plain control and was administered 1ml/kg of 0.5% CMC suspended

in distilled water orally. Group IV was administered ethinyl estradiol 0.02 mg/kg

which served as standard group. While group II and III were treated with powdered

LMW and powdered LMIR in the dose of 800 mg/kg and served as test group A

and B, respectively. All the above treatments were given orally once a day for 7

days. The vaginal opening was noted every morning between 9-10 a.m. The

complete vaginal opening was observed as the sign of estrogenic activity.

Statistical Analysis

The data was analyzed using Graph pad software. ANOVA one-way with Post

hoc Tukey-Kramer comparison test was applied for the parameters which passed

normality test, otherwise Kruskal Wallis test with Dunn‘s comparison was used.

Observations and Results

Effects of Luk on Ovulation by Vaginal Smear Observation

The number of days spent in proestrus phase by test group A and B were not

significantly different from plain control but it was found reduced significantly

(P<0.01) in test group C. The number of days spent by rats in metestrus phase

increased significantly (p<0.01) in test group A in comparison with test group B, C

and plain control group but no significant difference was observed in test group B

and C when compared with plain control and to each other. Test group A and B

showed no significant difference in duration of diestrus phase from plain control.

But test group C exhibited significant (P<0.05) increase in number of days from

plain control. Test group B and C exhibited a significant (P<0.01) increase as

compared to test group A, while no significant difference was observed among

test group B and C on comparison with each other. No significant difference was

observed in test group A and B in the duration of estrous cycle when compared

with plain control, while Test group C showed significant (P<0.05) difference. No

significant difference was observed among the test groups (Table 1).

Rats’ Body Weight, Uterine Weight, Ovarian Weight

The mean difference weight gain by the rats, before and after the treatment, in

the plain control group was calculated as 28.67±2.43, which was significantly

(P<0.01) different from those in Test group A, B and C were it was found to be

12.17±2.27 gm, 6.17±1.50 gm and12.67±2.43 gm, respectively (Table 2). A notable
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increase in the mean weight of uterus was noted in Test group A, B and C in

comparison with the plain control, however, not yet, statistically significant. A non

significant difference in mean ovarian weight of rats was observed in test groups

A, B and C in comparison to plain control. Also no significant difference was

observed in test groups when compared with each other. (Table 3)

Ovarian Cholesterol Level

The mean cholesterol level in the ovarian tissue in test group A was 8.88±0.90ìg/

mg which was statically insignificant in comparison to plain control (9.59±0.73ìg/

mg). An increase (P<0.01), however was observed in Test groups B and C where

the level of cholesterol was found to be 15.31±1.13ìg/mg and 15.19±0.84ìg/mg,

respectively on comparison with plain control. No significant difference was found

between test group B and C (Table 3).

Table 2: Effect of Luk (Laccifer lacca) on the body weight of rats

Groups Treatment Dose Initial body Final body Mean wt.

weight weight Difference

(gm) (gm) (gm)

Plain Control CMC (0.5%) 1ml/kg 182.33±8.44 211.00±10.76 28.67±2.43

Test Group A LMW 470 mg/kg 176.00±4.00 186.17±5.49 12.17 ± 2.27**

Test Group B LMW 800 mg/kg 180.50±11.22 186.67±10.66 6.17±1.50**

Test Group C LMIR 800 mg/kg, 191.17±7.41 203.50±5.65 12.67±2.43**

LMW=Luk maghsool with water, LMIR=Luk maghsool with Izkhar Rewand. Data presented:

Mean ± SEM; n = 6 in each group; **P<0.01when compared with plain control.

Table 1: Effect of Luk (Laccifer lacca) on the duration of the different phases of

estrus cycle in rats

Treat- Dose Number of days spent in each phase

ment (mg/kg)

Proestrus Estrus Metestrus Diestrus Duration

of estrus

cycle

Plain CMC1ml 3.67±0.21 3.67±0.21 4.00±0.00 4.50±0.55 4.11±0.70

Test A LMW470 mg 2.50±0.43 2.67±0.21* 6.50±0.43**,aa 3.33±0.21 4.70±0.14

Test B LMW800 mg 3.17±0.17 3.17±0.17 3.50±0.43 5.50±0.62aa 4.39±0.49

Test C LMIR800 mg 2.00±0.36** 2.67±0.21* 4.17±0.31 6.17±0.48*,aa 4.72±0.53*

LMW=Luk maghsool with water, LMIR=Luk maghsool with Izkhar Rewand. Data presented: Mean ±

SEM; n = 6 in each group; *P<0.05, **P<0.01 when compared with plain control. aa P<0.01when

compared test group B and C with A.
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Histological Study of Rat Ovaries

The ovarian sections of plain control group (Fig. 5) showed the cortex with medulla.

The medulla showed congested vascular spaces with spindle shaped cells. The

cortex showed primordial follicles, primary follicles, secondary follicles, graafian

follicles in all stages of maturation along with corpora lutea in the stroma. The

follicle showed ovum and its nucleus surrounded by follicular cells. In test group

A and B (Fig. 6 & 7) the medulla showed congested vascular spaces and spindle

Table 3: Effect of Luk (Laccifer lacca) on the weights of ovaries, uteri and ovarian

tissue cholesterol in rats

Groups Treatment Dose Uterine Ovarian Ovarian

weight weight cholesterol

(mg/100gm (mg/100gm (μμμμμg/mg of

of rat) of rat) ovary)

Plain Control CMC (0.5%) 1ml/kg 135.23±9.44 15.54±1.06 9.59±0.73

Test Group A LMW 470 mg/kg 164.00±21.07 15.42±1.50 8.88±0.90

Test Group B LMW 800 mg/kg 201.88±28.03 13.62±0.79 15.31±1.13**,aa

Test Group C LMIR 800 mg/kg 179.02±20.60 15.19±1.59 15.19±0.84**,aa

LMW=Luk maghsool with water, LMIR=Luk maghsool with Izkhar Rewand. Data presented:

Mean ±SEM; n = 6 in each group; **P<0.01 when compared with plain control and aa P<0. 01

when compared with Test group A

Fig.5: Plain control group (HPE4X) Fig.6: Test group A (HPE4X)

Histological study of rat ovaries
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shaped cells. The cortex showed increase number of primordial follicles, primary

follicles, secondary follicles, graafian follicles in all stages of maturation. Most of

the granulosa cells and theca near the follicular antrum showed degenerative

changes. Corpora lutea showed signs of fibrosis and appeared small. In test

group C (Fig. 8) all the findings were similar as that observed in test group A and

B except that, it showed arrested ovum in follicles at various stages of development.

Effect of Luk on Vaginal Opening

The mean time taken for complete vaginal opening by rats in plain control was

25.5±0.43 days; test group A took 6.83±0.30 days; test group B 21.17±0.30 days,

Fig. 7: Test group B (HPE4X) Fig. 8: Test group C (HPE4X)

Fig. 9: Arrow demarcating closed Fig. 10: Arrow demarcating open

vagina before the treatment vagina after treatment
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while standard group took 6.50±0.22 days. All the test and standard groups showed

significant (P< 0.01) reduction in when compared with plain control. Statistically

no significant difference was found between test group A and standard group

while very significant (P<0.01) difference was found when test group A and standard

group were compared with test group B (Fig. 9 &10, Table 4).

Table 4: Effect of Luk (Laccifer lacca) on vaginal opening

Groups Treatment Dose Duration Vaginal No. of days

of opening taken for

treatment on 7th day complete

vaginal

opening

Plain Control CMC (0.5%) 1ml/kg 7days Not open 25.5±0.43

Test Group A LMW 800 mg/kg 7days Open 6.83±0.30**,aa

Test Group B LMIR 800 mg/kg 7days Not open 21.17±0.30**

Standard Ethinyl 0.02mg/kg 7days Open 6.50±0.22**,aa

group estradiol

LMW=Luk maghsool with water, LMIR=Luk maghsool with Izkhar Rewand. Data presented:

Mean + SEM; n = 6 in each group; **P<0.01 when compared with plain control. aaP<0.01

when compared with Test group B.

Discussion

Luk was processed in two different ways i.e. one with water and other with the

decoction of Izkhir and Rewand chini and named as LMW and LMIR, respectively.

The LMW was used in doses of 470 mg/kg and 800 mg/kg, but since drug exhibited

dose depended response therefore LMIR was used only at higher dose.

During estrus cycle many physiological, biochemical, morphological and

histological changes occur in ovaries. Physiologically in estrus cycle follicular

growth and ovulation are regulated by endocrine (FSH, LH, and Prolactin) and

ovarian hormones (progesterone estrogen and androgen). Imbalance in these

hormones leads to irregularity in the ovarian functions and duration of estrus

cycle (Prakash and Mathur, 1979; Shivaligappa et al., 2002; Circosta et al., 2001).

In this study results showed that Luk is disrupting the hormonal balance which is

necessary for normal functioning of ovaries and for maintaining regular estrus

cycle. With the increase in dose, diestrus phase is getting prolonged and further

by LMIR proestrus and estrus is shortened. Prolonged diestrus phase indicates

prolongation of luteal phase i.e. corpora lutea are getting retained for longer

duration and thereby prolonging the cycle and causing a disturbance in ovulation.

This suggests that effect of Luk depends on the dose and the method it was
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processed with. Similar findings have also been reported in other studies

(Gbotolorum et al., 2008; Sheeja et al., 2009). Estrogen and progesterone are

steroid hormones. They are derivatives of cholesterol that are synthesized most

prominently by the adrenal gland and gonads i.e. cholesterol is the precursor for

the steroidogenesis of ovarian endocrine tissue (Guyton and Hall, 2006). The

increase in cholesterol level of the groups treated with high dose of LMW and

LMIR indicated non utilization of cholesterol towards biosynthesis of hormones in

ovaries. The results are in conformity with the findings report by Sheeja et al.

(2009) and Bandyopadhyay (2010).

During the ovarian cycle some proliferative changes take place in the uterus under

the influence of estrogen as a result of which uterine weight increases (Dhar,

1995). In the present study an increase in uterine weight in test groups indicated

the estrogenic activity of test drug. The findings of this study were further assisted

by observed follicles and corpora lutea in ovarian histology, as both higher dose

of LMW and LMIR showed increased number of follicles in various stages of

development and retained corpora lutea showing signs of fibrosis, whereas in

LMIR treated animals arrested ovum in follicles at various stages of development

were also seen. These changes can be attributed to estrogen like substances in

the drug as estrogen is essential for maturation and differentiation of ovarian

follicles. But imbalance in endogenous steroid, protein and hormone has resulted

in retained corpora lutea. Further corpora lutea showed central fibrous tissue

formation in the ovarian stroma indicating increased survival of corpora lutea and

subsequent prolongation of the diestrus phase (Sheeja et al., 2009).

According to Unani literature ovaries possess the reserve of ratubat ghariziya

which is precursor of maddae manwiya (primordial follicles). Sufficient hararat

and ratubat is required in ovaries for the production of maddae manwiya and its

subsequent transformation in to mature mani (ova). Imbalance in the above kaifyaat

may undermine the function of ovaries which may result in production of defective

ovum. Luk is a drug having har yabis temperament in second or third degree. So

in early stages hararat acts on ratubat ghariziya of the ovaries, resulting in

stimulation of ovarian function but as the ratubat ghariziya starts disappearing

after sometime, the yabis property of drug further leads to tajfeef. Once ratubat

gets exhausted; the ovaries lose their normal physiological function. The production

of mani gets hampered and the maddae manwiya (primordial follicles) fails to

mature in mani (fully formed ova) (Majoosi, 1889; Ibn Rushd, 1987; Tabri, 2010;

Razi, 1991). This concept is evidenced by our findings that in the beginning of

treatment estrus phase became more obvious while at later stage diestrus

predominated all phases of estrus cycle. Further the histological findings also

demonstrated many arrested ova in various stages of developing/maturing follicles.

Therefore it can be concluded that Luk has disrupted the production of ovum,

maturation of ovum and ovulation probably by alteration of temperament of ovaries.
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Luk was further evaluated for estrogenic activity by noting the time taken by the

immature rats for complete vaginal opening. It was found that rats treated with

LMW took almost as much time as by the Ethinyl estradiole treated group revealing

that drug possesses potent estrogenic effect. Both the test groups i.e. LMW and

LMIR exhibited significant (P< 0.01) reduction in number of days for complete

vaginal opening in comparison to plain control. This suggests that Luk possesses

estrogenic activity. As it is well known facts that balance is needed between

estrogen and progesterone for normal estrus cycle so the possible mechanism

by which drug produced antiovulatory effect may be the estrogen like effect.

In test groups notable decrease in body weight was found in comparison to plain

control indicating that it can overcome weight gain problem faced by the users of

synthetic contraceptives. It also justified the anti-obesity effect of Luk (Baitar, 2003;

Kabiruddin, ynm).

The better response produced by LMIR may be attributed to the specific method

of its processing as the treatment with the decoction of Izkhir and Rewand chini

has been described to increase the absorbability and thereby the response of the

drug (Baitar, 2003).

Conclusion

It can be concluded that Luk possesses significant antifertility effect. This effect

may be attributed mainly to its har yabis (hot & dry) temperament and the estrogenic

property.
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