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Abstract 
 

This study was aimed at determining effects of Medicago sativa plants on body and organs weights, serum estradiol, 

progesterone, total proteins, total cholesterol, the liver and kidney functions in immature female rats. For this purpose, 

low (250 mg/kg) and high (500 mg/kg) doses of ethanolic extract of M. sativa plants were given to immature female rats for 

22 days. Body weight of rats of control group was higher compared to the rats given low dose of the extract (114.40 ± 5.35 

versus 93.20 ± 7.57g; P<0.05). Mean ovarian weight was significantly higher (P<0.05) in rats of both the treatment groups 

(18.80 ± 2.94 mg for low dose and 22.80 ± 2.94 mg for high dose) compared to the control group (9.99±2.08 mg). The uterine 

weight of rats of control group was significantly higher compared to the rats given low dose of the extract. Serum progesterone 

concentrations were higher in both treatment groups (49.04 ± 6.67 and 40.20 ± 11.92 ng/mL for low and high dose groups 

respectively) compared to controls (21.76 ± 4.35 ng/mL), which was assumed to be due to increased follicular development, 

followed by ovulation and corpus luteum formation or leutinization of Graafian follicles under estrogen-like activity of the 

plant extract. Serum total proteins concentration was significantly higher (P<0.05) in rats given high dose (65.01 ± 4.15 g/L) 

than control group (48.46 ± 2.93 g/L) or the low dose group (51.95 ± 4.15 g/L). Serum total cholesterol concentration was the 

highest in the control group (100.90 ± 1.89 mg/dL) and lowest in rats given low dose of the extract (74.96 ± 0.65 mg/dL), the 

difference was significant. There were no differences in the liver or kidney weights, serum urea concentrations and ALT 

activities among rats of the three groups. However, serum AST activity was lower in rats of both treatment groups compared 

to control rats. Thus, ethanolic extract of M. sativa plants exhibited estrogen like activity, increased serum total proteins, 

decreased serum total cholesterol and had no adverse effects on the liver or kidney functions in immature female rats. © 2013 

Friends Science Publishers 
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Introduction 
 

Phytoestrogens are natural phytochemicals, which are found 

in plants and their products, and are structurally and 

functionally similar to oestradiol-17β (isoflavone) or 

synthetic estrogens such as diethylstilbesterol (lignine). The 

quantity of these compounds in plants varies depending 

upon many factors and their possible effects on reproductive 

functions can differ widely with kind of the animal, its sex 

and age, stage of reproductive cycle and other similar bio-

factors.  

Phytoestrogens have also been shown to have some 

hazardous effects, especially in animals which are fed for 

long time on pastures rich in phytoestrogens (Humfrey, 

1998). These compounds can adversely affect reproductive 

efficiency in various species, including human (Rosselli et 

al., 2000), rats (Medlock et al., 1995), and cows (Reinhart et 

al., 1999). Infertility in animals grazing on plants having 

estrogenic substances may be due to a number of reasons 

such as inhibition of implantation, inhibition of follicular 

development, interference with sperm activity and travel 

and failure of follicles to ovulate (Emmens, 1962). 

Phytoestrogens may also act as antagonists of endogenous 

estrogens (Tham et al., 1998; Rosselli et al., 2000; Nejaty et 

al., 2001). However, this activity of phytoestrogens varies 

with the species or age (Pasqualini et al., 1985) of the 

animal. 

The Medicago sativa, locally known as Lucern, is a 

common leguminous forage plant in Indo-Pakistan 

subcontinent. It is used as a fodder for horses, donkeys and 

sometimes for cows, buffaloes and goats (Kalhoro and 

Memon, 2011). However, its use in cows and buffaloes 

seems to decrease the milk yield, most probably due to its 

phytoestrogen contents. This plant is a rich source of 

saponins which decrease cholesterol contents in the serum 

of hypercholesterolemic rabbits (Asqary et al., 2008) and in 

the breast meat of chickens (Ponte et al., 2004). It is also 

useful in preventing cardiovascular disorders (Asqary et al., 
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2008). The present paper describes effects of ethanolic 

extract of M. sativa plants on body and organs weights, 

serum estradiol, progesterone, total proteins, total 

cholesterol, the liver and kidney functions in immature 

female rats. 
 

Materials and Methods 
 

Preparation of Extract 
 

M. sativa plants grown in the fields of the University of 

Agriculture, Faisalabad were collected and dried under 

shade at room temperature. The dried material was grinded 

into fine powder form and used for extraction, using an 

electro-thermal Soxhlet’s apparatus (Fisher Scientific) and 

the soxhlation was done with the help of absolute ethanol at 

70°C for 72 h, as described earlier (Ahmad et al., 2009).  
 

Experimental Rats 
 

Fifteen immature female Sprague-Dawley rats (3-4 weeks 

of age) were procured from a breeding colony being 

maintained at the National Institute of Health (NIH), 

Islamabad, Pakistan. These rats were maintained under 

naturally prevailing climatic conditions with proper 

arrangements for protection against severe weather 

conditions. They were provided with palliated feed and 

water ad libitum. 
 

Treatments and Post-treatment Monitoring 
 

After 3-5 days of acclimatization, the experimental rats were 

randomly divided into 3 groups A, B and C, with five rats in 

each group. Rats of group A served as control, while those 

of groups B and C were orally given ethanolic extract of M. 

sativa, at the dose rate of 250 (low dose) and 500 mg/kg 

(high dose) body weight, respectively for 22 days. Then the 

rats were killed through cervical dislocation, their body 

weights were recorded, ovaries, uterus, liver and kidneys 

were collected and their weights were recorded. Blood 

samples taken from these rats were analyzed for serum 

estradiol 17-ß, progesterone, total proteins, total cholesterol, 

urea, ALT and AST activities (Meliani et al., 2011). 

Moreover, ovarian tissue were also collected from these rats 

and processed for histological studies through Haematoxilin 

and Eosin staining technique (Khorasgani et al., 2010). 
 

Serum Analysis 
 

Serum concentrations of total proteins, total cholesterol, 

urea, ALT and AST activities were determined (Khan et al., 

2011), using commercially available kits (Randox 

Laboratories Ltd., UK). Serum estradiol and progesterone 

concentrations were quantified through solid phase enzyme-

liked immunosorbent assay (ELISA) based on the principle 

of competitive binding, using commercial kits (Ali et al., 

2011). For estradiol, the sensitivity of the assay was 9.714 

pg/mL and the cross reactivity was 0.05% for esteriol and 

0.2% for estrone. For progesterone, the minimum detection 

limit of the assay was 0.45 ng/mL and the cross reactivity 

for other steroids was <1.10%. The intra-assay and inter-

assay coefficients of variation were <7.0 and <10.0%, 

respectively for both hormones. The detailed procedure for 

serum analysis has been described earlier (Ahmad et al., 

2012). 
 

Phytochemical Evaluation 
 

The M. sativa plant material was evaluated for various 

phytochemical compounds including carbohydrates, 

tannins, glycosides, alkaloids, reducing sugars, steroids and 

saponins. The procedure of Evans (1996) was followed for 

tannins, alkaloids, steroids and saponins. Carbohydrates, 

reducing sugars and glycosides were judged as described by 

Parekh and Chanda (2007). 
 

Statistical Analysis 
 

The collected data were subjected to one way Analysis of 

Variance procedure, following completely randomized 

design. Duncan’s Multiple Range Test was applied for 

multiple means comparisons, where necessary (Steel et al., 

1997). 

 

Results 
 

Mean body weight of rats of control group was significantly 

higher compared to the rats given low dose of the extract 

(114.40 ± 5.35 versus 93.20 ± 7.57 g; P<0.05). However, 

there was no difference in the body weight of control rats 

and those given high dose of the extract, or rats given low 

and high doses of the extract (Table 1). 

The weight of the ovary was significantly higher 

(P<0.05) in rats of both the treatment groups compared to 

the control group, while the difference in ovarian weight 

between rats of the two treatment groups was non 

significant. The uterine weight of rats of control group was 

significantly higher compared to the rats given low dose of 

the extract (0.58 ± 0.05 versus 0.35 ± 0.08 g; P<0.05). 

However, there was no difference in the uterine weight of 

control rats and those given high dose of the extract, or rats 

given low and high doses of the extract. Similarly, there was 

no difference in the weight of the liver or kidneys among 

rats of the three groups (Table 1). 

Mean serum estradiol concentrations did not differ 

significantly among rats of the three groups. However, 

serum progesterone concentrations were higher in both 

treatment groups compared to controls (P<0.05), the 

difference between the two treatment groups being non 

significant (Table 2). Serum total proteins concentration was 

significantly higher (P<0.05) in rats given high dose 

(65.01±4.15 g/L) than control group (48.46 ± 2.93 g/L) or 

the low dose group (51.95 ± 4.15 g/L). The difference in 

mean serum total proteins between the latter two groups was 

however, non-significant. 
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Mean serum total cholesterol concentration was the 

highest in the control group (100.90 ± 1.89 mg/dL) and the 

lowest in the group given low dose of the extract 

(74.96±0.65 mg/dL); the difference was significant (Table 

2). Moreover, rats given low dose of the extract had lower 

serum total cholesterol than those given high dose 

(74.96±0.65 versus 84.95 ± 2.67 mg/dL; P<0.05). This 

indicates that both low as well as high dose of the extract 

decreased the serum total cholesterol; the effect of the low 

dose was more pronounced. There were non significant 

differences in the serum urea concentrations and serum ALT 

activities among rats of the three groups. However, serum 

AST activity was significantly lower (P<0.05) in rats of 

both treatment groups compared to control rats (Table 2). 

Phytochemical screening of M. sativa plant material 

revealed the presence of carbohydrates, tannins, glycosides, 

alkaloids, steroids and saponins. However, it exhibited 

negative reaction for reducing sugars. 

 

Discussion 
 

In the present study, the ovarian weight in rats treated with 

ethanolic extract of M. sativa @ 250 and 500 mg/kg was 

higher compared to control group. This increase in the 

ovarian weight of the treated rats can be attributed to the 

phytoestrogen contents of M. sativa. The difference in 

ovarian weight between rats given low and high dose of 

extract was non significant. However, the body weight of 

immature rats given low dose of extract was lower 

compared to control rats. Thus, ovarian weight of rats 

increased due to treatment in spite of the decrease in the 

body weight. The cause of reduced body weight of rats 

given ethanolic extract of M. sativa remains unclear. 

The treatment of rats with low and high doses of 

ethanolic extract of M. sativa did not affect serum estradiol 

concentrations. However, serum progesterone concentrations 

were increased in rats of both treatment groups compared to 

controls. It is possible that treatment of immature rats with 

estrogen-containing M. sativa stimulated release on LH that 

caused luteinization of the Graafian follicles in the ovaries, 

resulting in increased concentrations of serum progesterone. 

Hearnshaw et al. (1977) observed that in ovariectomized 

ewes following ingestion of estrogenic clover, plasma LH 

concentrations fell within 3 h and then increased 

significantly. It is well known that rats have a relatively short 

estrus cycle of about 5 days (Redrobe, 2009). Thus, it is also 

possible that at the time of blood collection matured Graafian 

follicles had ovulated, forming corpora lutea on the ovary 

resulting in increased serum progesterone concentrations. 

This idea was supported by the fact that regressing corpora 

lutea were seen in the histological sections of the ovaries of 

rats given high dose of the extract (Fig. 1). 

Serum total proteins were higher in rats treated with 

high dose of extract, while no such increase was seen with 

low dose. Moreover, treatment of rats with low or high dose 

of ethanolic extract of M. sativa decreased serum total 

cholesterol compared to controls. These results are 

supported by those of Asqary et al. (2008), who recorded a 

significant decrease in serum cholesterol contents in 

hypercholesterolemic rabbits fed M. sativa. Ponte et al. 

(2004) also noted decreased cholesterol in the breast meat of 

chickens treated with this plant. According to Guan et al. 

(2006), ovariectomized hamsters orally given soybean and 

Kudzu phytoestrogen extracts had significantly (P<0.05) 

reduced serum total cholesterol concentrations compared to 

controls.  

In another experiment, treatment of immature female 

rats for 14 days with estrogen containing plant extract of 

Flax seeds (Linum usitatissimum) resulted in the increased 

serum total cholesterol contents (Ahmad et al., 2012). 

However, in the present experiment when extract of an 

estrogen containing plant M. sativa was fed to immature rats 

Table 1: Effect of low and high doses of ethanolic extract 

of Medicago sativa plant on body and organs weights in 

immature female rats 
 

Parameter Group A 

(control) 

Group B  
(250 mg/kg) 

Group C  

(500 mg/kg) 

Body weight (g) 114.40 ± 5.35A 93.20 ± 7.57B 103.60 ± 7.57AB 

Ovarian weight 
(mg) 

9.99 ± 2.08B 18.80 ± 2.94A 22.80 ± 2.94A 

Uterine weight (g) 0.58 ± 0.05A 0.35 ± 0.08B 0.41 ± 0.08AB 

Liver weight (g) 5.22 ± 0.31 4.32 ± 0.44 4.78 ± 0.44 
Kidney weight (g) 0.48 ± 0.02 0.49 ± 0.03 0.51 ± 0.03 

 

Table 2: Effect of low and high doses of ethanolic extract 

of Medicago sativa plant on serum biochemical metabolites 

in immature female rats 
 

Parameter Group A 

(control) 

Group B  

(250 mg/kg) 

Group C  

(500 mg/kg) 

Estradiol 17-B (pg/ml) 53.82 ± 9.27 32.84 ± 3.80 51.64 ± 12.16 

Progesterone (ng/ml) 21.76 ± 4.35B 49.04 ± 6.67A 40.20 ± 11.92A 
Total proteins (g/L) 48.46 ± 2.93B 51.95 ± 4.15B 65.01 ± 4.15A 

Total cholesterol 

(mg/dL)) 

100.90 ± 1.89A 74.96 ± 0.65C 84.95 ± 2.67B 

Urea (mg/dL) 7.21 ± 0.38 7.49 ± 0.54 7.24 ± 0.54 

ALT activity (U/L) 8.46 ± 0.67 10.04 ± 0.95 9.61 ± 0.95 
AST activity (U/L) 17.45 ± 0.64A 14.58 ± 0.65B 9.96 ± 0.65C 

Values in the same row with different letters differ significantly from one 

another (P<0.05) 

 
 

Fig. 1: Histological picture of the ovary of a rat treated 

with ethanolic extract of Medicago sativa (500 mg/kg) 

showing multiple regressing corpora lutea (H and E; 
100 X) 
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for 22 days, a decrease in serum total cholesterol was 

recorded. It seems that duration of treatment is the possible 

cause of this variable effect. Short-term treatment of rats 

with estrogen-containing plants might increase serum total 

cholesterol, while long term treatment may have opposite 

effect. 

Treatment of rats with low, as well as high, dose of 

ethanolic extract of M. sativa had no effects on the weight of 

the liver or kidneys. Similarly, there was no effect of this 

treatment on serum urea or ALT activity, while serum AST 

activity was decreased in treated rats compared to controls. 

This indicates that ethanolic extract of M. sativa had no 

adverse effects on the kidney or the liver functions. 

According to Annie et al. (2006), phytoestrogens can be 

used in the treatment of various liver disorders. 

Phytochemical screening of M. sativa revealed the 

presence of carbohydrates, tannins, glycosides, alkaloids, 

steroids and saponins. Padmashali et al. (2006) conducted 

phytochemical screening of the ethanol extract of the plant 

Balanites roxburghii (Balanitaceae) and observed positive 

reactions for alkaloids, glycosides, saponins, flavones and 

phenolic compounds. According to Cantero et al. (1996) 

and Hong et al. (2011), coumesterol is the major estrogenic 

compound in M. sativa. 

In conclusion, ethanolic extract of M. sativa exhibited 

estrogen like activity, increased serum total proteins and 

decreased serum total cholesterol, while it had no effect on 

liver or kidney functions. The plant material showed 

positive reactions for carbohydrates, tannins, glycosides, 

alkaloids, steroids and saponins. 
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