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ABSTRACT 

This study was undertaken due to the popular belief in most of the Asian countries that the unripe fruit eaten during early 

months of pregnancy can lead to miscarriage. The aim of the present study was to screen the effect of administration of various 

extracts of unripe fruit of Carica papaya L. The observations from the present study suggested that the hormonal stability had 

been altered which had in turn led to the termination of pregnancy. 
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INTRODUCTION 

Traditional knowledge has to be studied and 

understood with reference to its foundation. The control of 

human fertility in the sense of its limitation is now 

considered one of the most important and urgent of all-

biosocial and medical problem confronting mankind today. 

Contraception is literally the prevention of conception, but 

generally is taken to mean the prevention of pregnancy. 

Termination of pregnancy is a medically directed 

miscarriage prior to independent viability, using 

pharmacological or surgical means. The moral and legal 

aspects of abortion are subject to intense social debate in 

many parts of the world. Aspects of this debate can include 

the public health impact of unsafe or illegal abortion. Herbs 

have been used for centuries all over the world. There has 

been a dramatic rise in the availability and use of medicinal 

herbal preparations in the recent years. Certain herbs should 

never be used in pregnancy. As a general rule, no 

medications or herbs should be used in the first trimester of 

pregnancy, unless medically indicated. One exception to 

this rule is ginger root (Zingiber officinale), which has been 

used for centuries worldwide for morning sickness [1]. 

Papaya fruit (Carica papaya L.) belongs to the 

family of Caricaceae, is widespread throughout the tropical 

and subtropical areas. Papaya as in many fruits and 

vegetables is rich in antioxidant compounds. The fruit 

contains a high level of vitamin C, carotenoids such as B-

carotene and lycopene. Vegetable abortifacients have been 

in use for a long time in many countries and were or are still 

employed in rural areas of India [2]. Phytochemical 

examination has been making rapid progress and herbal 

products are becoming popular as sources of plausible 

drugs. Several embryotoxic effects have been attributed to 

papaya. The use of papaya leaf, fruit and root extracts as 

traditional medicines [3] and the complex, largely 

uncharacterized, chemical composition of papaya latex, 

suggests the potential for uncharacterized effects on the 

health of humans or other organisms. An extreme allergic 

reaction to skin contact with unprocessed papaya fruit has 

also been reported [4]. Women in India, Pakistan, Sri 

Lanka, and other parts of the world have long used papaya 

as a folk remedy for contraception and abortion. Medical 

research in animals has confirmed the contraceptive and 

abortifacient capability of papaya, and also found that 

papaya seeds have contraceptive effects in adult male langur 

monkeys, possibly in adult male humans as well. Unripe 

papaya is especially effective in large amounts or high doses 

[5]. Papaya is not teratogenic and will not cause miscarriage 

in small, ripe amounts. Phytochemicals in papaya may 

suppress the effects of progesterone. Oral or intraperitoneal 

administration of various formulations of the papaya plant 

during different phases of pregnancy was reported to have 

exerted a number of effects on pregnancy and embryonic 

development, such as anti implantation activity, increased 

post implantation loss, and embryo toxicity. Researchers 
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have noted that unripe papaya latex acts like prostaglandin 

and oxytocin, which the body makes to start labor. Synthetic 

prostaglandin and oxytocin are commonly used to start or 

strengthen labor contraction. 

 

MATERIALS AND METHODS  

The present study was designed with the 

following steps: Collection of sample, extraction of fruit 

of Carica papaya L with solvents like ethanol and water, 

phytochemical analysis of Carica papaya L fruit extract, 

determination of abortifacient activity of unripe fruit 

extracts of Carica papaya L., statistical analysis. 

 

Collection of sample: 

Unripe fruit of Carica papaya L were collected 

from Coimbatore and authenticated in Botanical Survey 

of India, TNAU, Tamilnadu. 

 

Methods of Carica papaya L unripe fruit extraction 

Ethanolic extract 

 Carica papaya L unripe fruit were collected 

dried, powdered and extracted with 100% and 50% 

ethanol respectively in Soxhlet extractor and the extract 

was evaporated to remove the solvent. 

 

Petroleum ether extract 

 Carica papaya L unripe fruit were collected 

dried, powdered and extracted with 100% and 50% 

petroleum ether respectively in Soxhlet extractor and the 

extract was evaporated to remove the solvent. 

 

Chloroform  extract 

 Carica papaya L unripe fruit were collected 

dried, powdered and extracted with 100% and 50% 

chloroform respectively in Soxhlet extractor and the 

extract was evaporated to remove the solvent. 

 

Acetone extract 

 Carica papaya L unripe fruit were collected 

dried, powdered and extracted with 100% and 50% 

acetone respectively in Soxhlet extractor and the extract 

was evaporated to remove the solvent. 

 

Aqueous extract 

 The dried and powdered Carica papaya L unripe 

fruit was macerated with distilled water with 0.01% 

chloroform as preservative for 7 days with occasional 

shaking. The contents were filtered on the seventh day 

and the filtrate was concentrated by evaporation. 

  

Qualitative Phytochemical analysis of crude extracts 

Various extracts of Carica papaya L unripe fruit 

were subjected to test for identification of its various 

active constituents [6]. 

 

 

Evaluation of Abortifacient activity 

The abortifacient activities of the prepared extracts 

were tested in female Swiss albino mice.The ethanolic and 

aqueous extract of unripe fruit of Carica papaya L was used 

to test the abortifacient activity in Swiss albino mice. These 

experiments were carried out since the unripe fruit of 

papaya was classified as a hot food [7]. 
 

Animals 

The Swiss albino mice (for acute toxicity study) of 

either sex were obtained from Animal House, veterinary 

college, Thrissur. All the animals were stored in standard 

polypropylene cages and maintained at   27
0
 C ± 2

0
 C under 

12 hrs dark/light cycles. The animals were fed with standard 

rat feed (Gold Mohur Lipton India Ltd) and water was 

given. 
 

Acute toxicity study 

The acute toxicity of 70% ethanolic extract of the 

fruits of Carica papaya L was determined as per the 

CPCSEA guideline no. 420 (fixed dose method). It was 

observed that the test extract was not mortal even at 

2000mg/kg dose hence; 1/10th (200mg/kg) of this dose was 

selected for further study. Clinical toxicity symptoms such 

as respiratory distress, salivation, weight loss and change in 

appearance of hair as well as maternal mortality were not 

observed at any period of the experiment. 
 

Abortifacient activity 

Five groups of six mice were maintained .the first 

(I), third (III) and fifth (V) groups consisted of pregnant 

mice. The second (II) and fourth (IV) groups consisted of 

non-pregnant female mice. On day 1 the blood sample was 

collected steroid hormones like hCG, progesterone and 

estradiol were analyzed. From day 10 all the mice were 

given specific extracts. Groups II and III received aqueous 

extract instead of water. Groups IV and Group V received 

ethanolic extract. Group I was given water and kept as the 

negative control. This procedure was continued till day 21.It 

was  observed that the mice of group III and V did not 

deliver pups, which in turn confirmed that the pregnancy 

was terminated by given extracts. On day 21 bloods were 

collected from the mice and hormonal analysis was 

performed. 
 

Statistical Analysis 

All the results were statistically analyzed using 

software graph pad system. The values given to software are 

obtained by applying the formula Mean ± Standard 

Deviation. 
 

RESULTS AND DISCUSSION  

Identification of phytochemicals present in the extracts 

The extracts were subjected for identification of 

phytoconstituents.Table-1 shows the results of the same. 

After the preliminary screening of the phytochemicals the 

ethanolic and aqueous extracts were selected for further 

studies. 
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Results of in vivo analysis for the determination of the 

Abortifacient activity of the extracts 

The method of previous author [8] was employed 

for the assessment of the abortifacient activity. A dose of 

200 mg /kg was given. The results showed that the 

treatment with ethanolic and aqueous extract had significant 

effect on the stability of the hormones that maintain 

pregnancy. The levels of the hormones were increased 

during the first trimester as in normal pregnancy. But after 

the extracts were given, the levels were altered significantly 

in all groups. The pregnancy of Group III and V were 

terminated successfully. The mice of Group I (control) 

delivered pups without any malformation.  
 

-Human Chorionic Gonadotropin (-HCG) level on 

day 10 and day 21  

It is inferred from Table -3 that the statistical t test 

is carried out for -HCG for each group between day 10 and 

day 21. The t-test analysis is carried out with 1% level of 

significance. It is noticed that the -HCG level decreased on 

day 21 in all groups and is statistically significant t 1% 

level. This is due to the fact that the level of this hormone 

would decrease after the first trimester even when the 

pregnancy persist. 
 

Progesterone level on day 10 and day 21  

It is inferred from Table-4 that the statistical t test 

is carried out for progesterone for each group between day 

10 and day 21. The progesterone level increased on day 

21in the control group and is statistically significant at 1% 

level. This is due to the fact that the level of this hormone 

would increase during the period of pregnancy. In other 

groups it was found that the progesterone level decreased on 

day 21 and is statistically significant t 1% level .This may 

be due to the action of the extract on the hormone stability. 

Due to the decrease in the level of hormone the pregnancy 

has been terminated. 
 

Estradiol level on day 10 and day 21  

It was noticed from Table 5 that in Group I 

(control) the level of the hormone increased in a controlled 

manner which in turn helped to maintain the pregnancy. In 

group III and Group V the level of the hormone was found 

to be elevated drastically which had in turn led to the 

instability of the pregnancy. This may be due to the action 

of the extract on the hormone stability due to which the 

termination of pregnancy taken place. The loss of the fetus 

caused by the extracts may be due to their anti implantation 

activity. 

Table 1. Phytochemical analysis of unripe fruit extracts of Carica papaya L. 

Plant Constituents 

Extractive Solvents 

Petroleum  Ether Chloroform Acetone Ethanol Water 

A B A B A B A B B 

Carbohydrate - - - + + + + + + 

Protein - - - - + - + + + 

Fixed oil + - - - - - - - - 

Steroid + + + + + - + + - 

Thiol + - + - + - + - + 

Alkaloids + - - - + + + + + 

Flavanoids + - + - + - + + + 

Phenol - - + - + + + + + 

Saponins - - - - + + + + + 

Glycoside + - + - + - + - + 

Tannin + - + - - - + + + 

A – 100%  solvent      B – 50% solvent 
 

Table 2. Level of -Human Chorionic Gonadotropin (-HCG) 

Groups Level of β- HCG in mIU/ml t value 

Group I 

Control 

Day 10 2.017 ± 0.147 
18.244** 

Day 21 0.617 ± 0.117 

Group II 

Aqueous extract 

Day 10 0.550 ± 0.084 
0.349 

Day 21 0.533 ± 0.082 

Group III 

Aqueous Extract 

Day 10 1.950 ± 0.187 
18.762** 

Day 21 0.483 ± 0.041 

Group IV 

Ethanolic extract 

Day 10 0.500 ± 0.089 
0.349 

Day 21 0.517 ± 0.075 

Group V 

Ethanolic extract 

Day 10 2.017 ± 0.232 
12.962** 

Day 21 0.633 ± 0.121 
** p <0.01 – Significant at 1% level; All values are mean± SD (n=6 number of animals) 
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Table 3. Level of Progesterone 

Groups Level of hormone   in ng/ml t value 

Group I Control 
Day 10 15.083 ± 0.875 

13.228** 
Day 21 20.550 ± 0.509 

Group II Aqueous extract 
Day 10 1.917 ± 0.380 

0.372 
Day 21 2.032 ± 0.654 

Group III Aqueous extract 
Day 10 20.083 ± 0.861 

52.386** 
Day 21 1.533 ± 0.103 

Group IV Ethanolic extract 
Day 10 1.642 ± 0.174 

4.400** 
Day 21 2.505 ± 0.448 

Group V  Ethanolic extract 
Day 10 20.500 ± 0.687 

71.027** 
Day 21 0.348 ± 0.105 

** p <0.01 – Significant at 1% level; All values are mean ± SD (n=6 number of animals) 

 

Table 4. Level of estradiol 

Groups Level of estradiol in pg/ml t  value 

Group I Control 
Day 10 5.283 ± 0.279 

16.665** 
Day 21 10.317 ± 0.685 

Group II 

Aqueous extract 

Day 10 8.033 ± 0.391 
4.530** 

Day 21 9.300 ± 0.562 

Group III 

Aqueous extract 

Day 10 5.083 ± 0.147 
16.589** 

Day 21 7.383 ± 0.306 

Group IV 

Ethanolic  extract 

Day 10 7.717 ± 0.194 
169.416** 

Day 21 50.983 ± 0.595 

Group V 

Ethanolic  extract 

Day 10 5.850 ± 0.187 
65.889** 

Day 21 22.027 ± 0.572 
** p <0.01 – Significant at 1% level; All values are mean ± SD (n=6 number of animals) 

 

CONCLUSION  

The unripe fruit of Carica papaya L was collected 

and various extracts were prepared. After preliminary 

screening aqueous and ethanolic extracts were selected for 

further studies. The abortifacient activity of the unripe fruit 

of Carica papaya L was tested in laboratory animals. It was 

found that both the aqueous and ethanolic extract of the 

unripe fruit was effective in causing termination of 

pregnancy .The extracts caused termination at a dose of 

200mg/kg. The β-HCG did not show any significant 

variation in any groups except Group I which was the 

control. The level of progesterone was decreased causing 

termination of pregnancy. The level of estradiol also 

showed considerable increase. Due to the action of the 

ingredients in the extracts, the hormonal stability could not 

be attained which in turn had led to the termination of 

pregnancy. The unripe papaya has an effect of increasing 

the production of estradiol and decreasing the production of 

progesterone which cause abortion. Hence the unripe 

papaya which contains a high concentration of the latex that 

produces marked uterine contractions may have an adverse 

effect during pregnancy and should be avoided. It is 

possible that those women who are prone to spontaneous 

abortion due to increased myometrial excitability may be 

more vulnerable to the lesser amount of papaya latex. While 

evaluation of potentially toxic agents often depends on 

animal bioassay data to predict risk in women, other 

experimental approaches will be necessary to ascertain the 

ultimate risk of unripe papaya consumption during 

pregnancy in women. 
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