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Abstract: 
AIM: To determine the effect of chromatographic fractions of Abrus precatorius extract on female reproductive 

Hormones in Wistar Rats.  

STUDY DESIGN: Female wistar rats were treated with chromatographic fractions of A. precatorius, F1, 

F2,F3 and F4 (30mg/kg, 60mg/kg,90mg/kg, 120mg/kg and 150mg/kg) for 4 estrus cycles. The hormones studied 

are Follicle Stimulating Hormone (FSH), Luteinizing Hormone (LH), Progesterone (P4), Estrogen (E2) and 

Prolactin (PRL).  On the day 16 (4 estrous cycle) the animals were sacrificed, dissected and the uterus and 

ovaries obtained for histology. Some Liver enzymes such as Alanine Transferase (ALT) , Alanine Phosphate 

(ALP)  and Aspartame Transferase (AST) were also studied to evaluate the effect of Abrus precatorius fractions 

on liver functions.   
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I. Introduction 

Phytomedicines have been used as a means of valuable medication in cultures worldwide due to 

presence of important phytoconstituents . (Sharma et al., 2014).    60% - 85% of the people in the world rely on 

plants or plant related products for their various general health issues and countering several diseases/disorder 

(Tiwari et al., 2012).  They come in the form of medicinal teas, decoctions and crude tablets used in traditional 

medicine to concentrated, standardized extracts produced in modern pharmaceutical facilities. 

Chromatographic fractionation according to Sharma B.K (2007) is an analytical technique commonly 

employed for, purification and identification of constituents of a mixture. There are many types of 

chromatographic fractionation e.g. liquid chromatography, gas chromatography, thin layer chromatography, 

column chromatography, ion-exchange chromatography, affinity chromatography, but all these employ the same 

basic principle. Chromatography technique for separating the components or solute of a mixture on the basis of 

the relative amount of each solute distributed between a moving fluid stream, called the mobile phase and a 

contiguous stationary phase. The mobile phase may be either a liquid or a gas, while the stationary phase is 

either a solid or a liquid (Calvin and  Keller, 2004). Kinetic molecular motion continuously exchanges solute 

molecules between the two phases. Fractionation of plant extract and purification of active principle optimizes 

their potencies and also found to extend the activity of the plant extracts (Okoli, 2005). 

 A couple is classified as infertile if they have failed to conceive after 12 months of regular sexual 

intercourse without the use of contraception. (Nordquist, 2016).    It is the inability of a sexually active, non- 

contraceptive couple to achieve pregnancy in one year.  In Africa, its prevalence is particularly high in sub-

sahara African ranging from 20% to 60% (Ogunniyi, 1999). Herbal materials have been used in preparing 

remedies for infertility and few examples are: Carica papaya Linn. (Cultivated) Caricaceae (Kamatenesi-

Mugisha and Oryem-Origa,2005), Jatropha curcas L. (Wild) Euphorbiaceace (Diame,2010) and Polygonum 

hydropiper (Polygonace). 

Occasionally, in bioassay-guided plant purification, crude extracts are seen to exhibit more biologic 

activity than the active purified compound from the same extract (Rasoanaivo et al., 2011).  At other times, 

though, fractionation of plant extracts and purification of the active principles, optimize their potencies (Nwodo 

et al., 2011). Crude Abrus precatorius extract has been reported to   boost female reproductive  hormone 

especially FSH and LH levels in wistar rats (Ogbuehi et al, 2015).     

This study seeks to determine whether further purified fractions of the Abrus precatorius leaf  crude 

extract will produce a diminished, enhanced or sustained hormonal activity  in female rats.  
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II. Materials and Method 
2.1 Plant Samples 

2.1.1 Collection   

 The leaves of A. precatorius were collected at Orlu, Imo state and were authenticated by Dr. I. Ekeke 

of the Department of Plant Science and Biotechnology, University of Port Harcourt. A voucher specimen was 

then deposited in the Herbarium of the Department of Plant Science and Biotechnology with voucher specimen 

number UPH/P/120. 

 

2.1.2 Extraction 

 375g  of pulverized A. precatorius leaf were successively macerated with  70% methanol in a jar  for 

72 hours. The extract obtained were then concentrated in a rotary evaporator to a very small volume which was 

dried on a water bath. Dried methanol extract was selected and stored in an air-tight container in a cool place. 

 

2.1.3 Qualitative phytochemical screening 
 The pulverized samples of the leaves of A. precatorius were analyzed for the presence of alkaloids, 

anthraquinones, cardenolides, tannins, flavonoids and saponins. The methods were adopted from Sofowora, 

(1993), Trease and Evans, (2002) and Harborne (1973). 

 

2.1.4    ALKALOID TEST 

 About 0.5g 0f the powdered plant was extracted by boiling with 5% HCl on a steam bath and then 

filtered. 1ml of the filtrate was treated with few drops of Mayer‟s reagent, another 1ml with Dragendorff‟s 

reagent, another with Hager‟s reagent and finally the last 1ml was treated with few drops of Picric acid. 

 

2.1.5TESTS FOR ANTHRAQUINONE 

 1 . Borntrager’s test for free Hydroxyanthraquinones 

About 3g of each powdered plant was shaken with chloroform and filtered. To the filtrate were added 10% 

ammonia solution. The presence of pink, red or violet colour in the ammonia phase indicates a positive result. 

 

2.Test for Anthraquinone O-Glycosides 

  About 3g of each powdered plant was boiled with 10% HCL and filtered. The filtrate was shaken with 

chloroform and 10% ammonia solution was added to partition. A pink red or violet colouration in the ammonia 

solution indicated the presence of anthraquinone O-Glycoside. 

 

3.Test for Anthraquinone C-Glycosides 

 About 3g of each powdered plant was boiled with 10% HCl and 15% FeCl3 solution and filtered. The 

filtrate was shaken with chloroform and 10% ammonia solution was added to partition. A pink red or violet 

colouration in the ammonia solution indicated the presence of anthraquinone C-Glycoside. 

 

2.1.6    TANNINS TEST 

Ferric Chloride Test.   A small quantity of each powdered plant was extracted by boiling with distilled water 

and filtered. 5% Ferric Chloride reagent was added. A blue-black, green or blue green precipitate is taken as 

evidence for the presence of Tannins. 

 

2.1.7    FLAVONOIDS TEST 

 Sodium hydroxide Test.     Few quantity of each of the powdered plant was extracted with distilled 

water by boiling and then filtered. To the filtrate equal volume of 10% aqueous sodium hydroxide was added to 

produce a yellow colouration. A change in colour from yellow to colourless on addition of equal volume dilute 

hydrochloric acid is indicative of the presence of flavonoids. (Trease and Evans, 2002). 

 

2.1.8    FROTHING TEST FOR SAPONINS  

 About 1g of each of the powdered plant was boiled with 5ml of distilled water and filtered. To the 

filtrate about 3ml of distilled water was further added and shaken vigorously for about 5minutes. Frothing which 

persisted on warming was taken as an evidence for the presence of saponins. (Sofowora, 1993). 

 

2.1.9   TEST FOR CARDIAC GLYCOSIDES 

1.   Lieberman-Burchard’s Test for steroid. 

 About 5g of each powdered plant was extracted with 10% HCl by boiling on the water bath and then 

filtered. The extract was reduced to dryness and about 0.5g was dissolved in 2ml acetic anhydride, the solution 

was cooled well in ice. Concentrated sulphuric acid was carefully poured down the side of the test tube using 
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Pasteur pipette to form a layer. A colour change from violet to blue to green indicated the presence of steroidal 

nucleus (the aglycone portion of a cardiac glycoside). 

 

2.Salkowski’s Test 
 About 0.5g of the extract was dissolved in 2ml chloroform and concentrated sulphuric acid was added 

carefully to form a layer. A reddish brown colour at the interface was indicative of the presence of a steroidal 

nucleus.  

 

3.Kedde’s test for Lactone ring. 

 1ml of an 8% solution of the extract in Methanol was mixed with 1ml of a 2% solution of 3, 5- 

dinitrobenzoic acid in methanol and 1ml of a 5% solution of sodium hydroxide. An immediate violet colour 

indicated the presence of cardenolide.. 

 

2.2 CHROMATOGRAPHIC FRACTIONATION:   

 A clean glass column was plugged with cotton wool at the base to support the packing material. Silica 

gel was then packed into the column length with gentle tapping at intervals to compact the silica gel particles 

tightly. This was stopped when the packing length reached the required height. N-hexane was then run through 

the column to fill it. The plant extract was extract then mixed, with dry silica gel and the mixture evenly 

transferred to the column head. Gradient elution then commenced, powered by vacuum pump using n-hexane, n-

hexane + ethylacetate, ethylacetate, ethylacetate + methanol, and methanol, in that sequence, as elution solvents. 

Fractions were collected serially during elution and were monitored by Thin Layer Chromatography (TLC). 

Eluates with similar chromatographic patterns were pooled together, concentrated and dried. This process 

yielded four fractions which were used for the study. 

 

ORDER OF ELUTION: 

HEXANE   ETHYLACETATE   METHANOL 

100     -     - 

75     25     - 

50     50     - 

25     75     - 

-     100     - 

     75     25 

     50     50 

     25     75 

     -     100 

 

2.3  ACUTE TOXICITY DETERMINATION 

LORKES METHOD (Akhila et al.,2007) 

This assay was performed in two phases: 

 

PHASE 1 

Animals were grouped into three groups with three mice per group, each receiving a dose 

intraperitoneally. The mice were monitored for 24 hours for mortality and general behavior. 

 

PHASE 2  

 Twenty four hours after Phase 1 study, three animal groups each having one mouse were given doses 

of extracts intraperitoneally. The mice were again monitored for 24 hours. 

The geometric mean of the lowest dose (D1) that killed mice and the highest dose (D2) that did not kill the mice 

was taken as median lethal dose, LD50. 

LD50 =   √ (D1 x D2). 

 

2.4 ANIMAL EXPERIMENTS 

 One hundred and ten (110) female wistar rats in the same estrus cycle stage were divided into twenty-

two(22) groups of five rats each. All the rats in the groups were weighed every 3 days and the weight recorded. 

(Ogbuehi et al, 2015). Group 1 (Control) received 0.5mls, Phosphate Buffer Solution (PBS); Group 2 (Standard) 

received Clomiphene citrate, 10mg; Group 3-7. Received 30mg/kg, 60mg/kg, 90mg/kg, 120mg/kg and 

150mg/kg of F1 fraction of A. precatorius extract. Group 8-12 received 30mg/kg, 60mg/kg, 90mg/kg, 

120mg/kg and 150mg/kg of F2 fraction of Abrus precatorius extract. Group 13-17 received 

30mg/kg,60mg/kg,90mg/kg,120mg/kg and 150mg/kg of  F3 fraction of A. precatorius extract and  Group 18-22 
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received 30mg/kg, 60mg/kg,90mg/kg,120mg/kg and 150mg/kg of  F4 fraction of A. precatorius extract 

respectively. The hormones studied are Follicle Stimulating Hormone (FSH), Luteinizing Hormone (LH), 

Progesterone (P4), Estrogen (E2) and Prolactin (PRL).    On the Day 16 of  treatment, animals were fasted and 

opened up under         anaesthesia.  Blood samples taken from abdominal aorta for hormonal profile  and 

biochemical analysis. 

 

2.5 Statistical Analysis 

 Data were analyzed using Student T-test for paired sample and One Way Analysis of Variance 

(ANOVA).  The results were considered significant at p<0.05.  All results are expressed as Mean ± Standard 

Error of Mean (S.E.M). 

 

2.6 Ethical Approval 

 Ethical approval was obtained from the Research Ethics Committee, of the College of Health Sciences, 

University of Port Harcourt. Also, animal handling and test procedures were in accordance to the guiding 

principles on animal use in experiments. 

 

III. Results and Discussion 
3.1 PERCENTAGE YIELD OF EXTRACT.                                 

Weight of  the extract that was dried = 47g 

Total weight of the  plant material = 375g 

% Yield = (Weight Of Dried Extract / Weight Of Plant Material) X 100 

= (47/375) x 100 

= 12.5% 

3.2 ACUTE TOXICITY DETERMINATION (LD50) 

LD50 =   √ (D1 x D2) 

D1= the lowest dose that did killed     =5000mg 

D2= the highest dose that did not kill = 3500mg 

LD50 = √5000x3500 = √17, 500,000 

                                                 Median lethal dose (LD50) =4183.3mg 

Table 4.1: Phytochemical   screening  result of  A. precatorius   Extract 
 METABOLITE CLASS TEST RESULT 

1 
 

Alkaloid 

Dragendorf‟s test +ve 

2 Mayer‟s test +ve 

3 Hager‟s test +ve 

4 
Flavonoid 

Shinoda test +ve 

5 Alkali test +ve 

6 
Borntrager‟s 

Free anthraquinone -ve 

7 Combined anthraquinone -ve 

8 
Triterpenoids 

Liebermann-Burchard +ve 

9 Salkowski‟s +ve 

10 Oils Fixed oils +ve 

11 
Carbohydrates 

Molisch +ve 

12 Fehlings +ve 

13 
Cardenolides 

Keller-Kiliani +ve 

14 Kedde +ve 

15 Cyanogenic   

16 
Saponins 

Frothing +ve 

 
  

 

TABLE 4.2: CHARACTERISTICS OF THE FRACTIONS 
Methanol Extract of Abrus  

precatorius Leaf 

Products of 

fractionation  

Rf  Value = 

Distance spot 

travels/distance solvent 

travels 

TLC coloration at  254nm 

Wavelength 

 F1 0.58 Yellow  

 F2 0.10 Grey  

 F3 0.24 Yellow 

 F4 0.24 Brown  
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TABLE: 4.3:  EFFECT OF A. precatorius FRACTION 1 ON REPRODUCTIVE  HORMONES 

 

FSH 

(MIU/ML) 

LA 

(MIU/ML) 

E2 

 (ng/ml) 
 PG (ng/ml) 

PRL 

(ng/ml) 

CONTROL 0.19±0.01 1.94±0.16 89.00±0.01 2.60±0.03 15.00±0.01 

30mg/kg 3.20±0.01* 2. 36±0.01* 85.00±0.01 4.20±0.01 12.00±0.01 

60mg/kg 4.70±0.01 2. 48±0.03 86.00±0.01 4.50±0.01 11.00±0.01 

90mg/kg 5.20±0.01 2. 72±0.01 84.00±0.01 4.30±0.01 13.00±0.03 

120mg/kg 6.20±0.06 2.93±0.06 83.00±0.01 4.30±0.01 11.00±0.01 

150mg/kg 6.80±0.01 3. 08±0.01 83.00±0.01 4.40±0.01 10.00±0.01 

Clomiphene citrate 10kg 7.20±0.01 4. 23±0.01 80.00±0.01 5.60±0.03 12.00±0.01 

 

Data represents the mean ± SEM for each group of rats n = 5 

*  =   significance different at P< 0.05 with respect to control   FSH: Follicle Stimulating Hormone, LH: 

Luteinizing Hormones, E2  Estradiol, PG: Progesterone, PRL: Prolactin. 

 

Table 4.4: EFFECT OF A. precatorius FRACTION 2 ON REPRODUCTIVE HORMONES 

 
FSH 

(MIU/ML) 

LH 

(MIU/ML) 

    E2 

 (ng/ml) 

PG 

(ng/ml) 

PRL 

(ng/ml) 

Control 0.90±0.01 1.94±0.01 82.00±0.07 3.50±0.07 1.42±0.03 

30mg/kg 1.67±0.01* 2.08±0.01* 84.00±0.07* 4.10±0.03* 1.40±0.01 

60mg/kg 1.78±0.01 3.20 ± 0.06 86.00±0.01 4.20±0.01 1.40±0.01 

90mg/kg 1.89±0.01 4.32±0.01 86.00±0.07 4.30±0.07 1.40±0.01 

120 mg/kg 2.23±0.01 5.51±0.01 90.00±0.07 5.00±0.07 1.43±0.01 

150mg/kg 2.58±0.01 6.70 ± 0.01 95.00±0.01 5.60±0.01 1.39±0.01 

Clomiphene 

citrate10kg 
3.32±0.01 7.20±0. 06 93.00±0.07 4.30±0.07 1.20±0.01* 

 

Data represents the mean ± SEM for each group of rats n = 5 

*  =   significance different at P< 0.05 with respect to control  FSH: Follicle Stimulating Hormone, LH: 

Luteinizing Hormones, E2 : Estradiol, PG: Progesterone, PRL: Prolactin 

 

TABLE 4.5: EFFECT OF A. precatorius FRACTION 3 ON REPRODUCTIVE HORMONES 
 FSH  

(MIU/ML) 

LH 

(MIU/ML) 

E2 

(ng/ml) 

PG 

(ng/ml) 

PRL 

(ng/ml) 

Control  0.90 ± 0.01 1.94 ± 0.01 89.00 ± 0.07 6.60 ± 0.20 1.42 ± 0.03 

30mg/kg 1.61 ± 0.01* 3.75 ± 0.01* 80.00 ± 0.7* 4.10±0.20* 1.75 ± 0.01 

60mg/kg 1.54 ± 0.01 3.51 ± 0.07 81.00 ± 0.07 4.20±0.07 1.66 ±0.07 

90mg/kg 1.29 ±0.01 2.35 ± 0.01 83.00 ± 0.01 4.50 ±0.07 1.33 ± 0.01 

120mg/kg 1.96 ±0.01 1.77±0.01 86.00±0.06 4.30±0.07 1.00±0. 10 

150mg/kg 0.96±0.01 1.75±0.01 88.00±0.07 4.40±0.07 1.17±0.02 

Clomiphene citrate 

10mg 

1.32±0.01 2.58±0.08 80.00±0.07 4.30±0.07 2.90±0.10 

Data represents the mean ± SEM for each group of rats n = 5 

 

*  =   significance different at P< 0.05 with respect to control  FSH: Follicle Stimulating Hormone, LH: 

Luteinizing Hormones, : E2  Estradiol, PG: Progesterone,  PRL: Prolactin 

 

TABLE 4.6: EFFECT OF A. precatorius FRACTION 4 ON REPRODUCTIVE HORMONES 
 FSH (MIU/ML) LH 

(MIU/ML) 

 E2 

(ng/ml) 

PG 

 (ng/ml) 

PRL 

 (ng/ml)  

Control  0.92±0.01 1.94±0.01 89.00±0.70 2.10±0.01 21.00± 0.01 

30mg/kg 1.25±0.01* 2.36±0.01* 81.00±0.70* 3.90±0.10* 18.00±0.01* 

60mg/kg 1.32±0.01 2.53±0.01 80.00±0.01 4.20±0.10  15.00±0.01 

90mg/kg 1.37±0.01 2.64±0.01 80.00±0.01 4.10±0.01 16.00±0.01 

120mg/kg 1.39±0.01 2.73±0.01 82.00±0.01 4.30±0.01 16.00±0.01 

150mg/kg 1.43±0.01 2.82±0.01 83.00±0.01 4.50±0.01 15.00±0.01 

Clomiphene citrate 

10mg 

3.24±0.01 3.73±0.03 79.00±0.01 2.00±0.01 13.00±0.01 

Data represents the mean ± SEM for each group of rats n = 5 

 

*  =   significance different at P< 0.05 with respect to control  FSH: Follicle Stimulating Hormone, LH: 

Luteinizing Hormones, E2 : Estradiol, PG: Progesterone, PRL: Prolactin. 
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IV. Discussion and Conclusion 

The Preliminary phytochemical investigation of Abrus precatorius  extract revealed that the leaf  

contains alkaloids, Triterpenes, glycosides, tannins, flavonoids, carbohydrates, steroids, oils and saponin. Upon 

fractionation, four fractions were realized: FI, F2, F3  and F4 with  Retention factor (Rf) value of 0.58, 0.10, 

0.24 and 0.24 respectively. 

Median Lethal dose, LD50 for a particular substance is the amount that can be expected to cause death 

of half (50%) of a group of some particular animal species, usually rats or mice when administered by a 

particular route ( Randhawa et al.,2009). Acute toxicity test yielded an LD50 value of 4183mg/kg. The lower the 

value, the more toxic the drug and vice versa.  Abrus precatorius LD50 value that is so high indicates its relative 

safety compared to specimens with  LD50 pegged on microgram`and nanogram levels per kilogram body weight 

(Fleming and Hunt, 2000).  

 Administration of the Fraction 1(FI), Fraction 2(F2) and Fraction 4(F4)  caused a  significant increase 

(p<0.05) in the  serum levels of Luteinizing hormone (LH) and Follicle Stimulating Hormone (FSH) from  table 

1,2 and 4 in a dose dependent manner which is comparable to Clomiphene citrate.  There was no increase in the 

level of estrogen and progesterone with the same Fraction 1, 2 and 4.  Prolactin serum level was  also reduced 

with Fraction 1,2 and 4 respectively. Ironically, Fraction 3 caused a decrease  in  the serum level of Follicle 

Stimulating Hormone (FSH) and Luteinizing Hormone (LH) with an increase in the estrogen serum level.  Also, 

the serum level of progesterone decreased significantly (p<0.05). FSH activates the growth and maturation of 

ovarian follicles (folliculogenesis) directly on the receptors located on granulosa cells (Simoni, M et al., 1995).   

Luteinizing hormones (LH) stimulates growth of corpus luteum and progesterone release (Miller, et al 2002; O‟ 

Rahilly, 1973). LA surge is necessary for Ovulation and also for final follicular growth.  Hence, high level of 

these hormones (LH & FSH) as observed with Fraction F1, F2 and F4 may also mean that higher numbers of 

follicles will develop and there will be Graffian follicle formation. Therefore, the Abrus precatorius  Fraction 

F1,F2, and F4 may augment female reproductive hormone thereby boosting  fertility. Normally as follicles 

develop, estrogen level rise which helps to stimulate the endometrium  (Mishra et al; 2002). The experiment also 

showed that F1, F2 and F4 did not increase the level of prolactin .High level of prolactin is one of the causes of 

infertility (Avasthi Kumkum, et al. 2006). Progesterone initiates endometrial proliferation towards successful 

implantation. Reasonable and significant level of estrogen (P<0.05) was observed with the F1, F2, and 

F4.Estrogen when combined with FSH will activate granulosa cell production and this potentiates 

folliculogenesis and ovulation respectively. (Telefo, PB et al; 1998).   Progesterone prepares the wall of the 

uterus so that the lining is able to accept fertilized egg and also that the egg can be implanted (Montaserti, et al., 

2007). If the egg is fertilized progesterone and estrogen are influential in the prevention of further egg release 

via feedback mechanism (Montaserti; et al 2007).  LH stimulates ovulation growth of corpus luteum and 

progesterone release (Miller, et al; 2002; O „Rahilly, 1973).  LH acts to augment progesterone secretion by 

granulosa cells, which stimulates FSH release at midcycle (Bowman and Rand, 1980).  Fraction 3 

administration induces reduction in serum LH & FSH level. The effect of this reduction in the serum level of 

FSH may be due to increase serum levels of estrogen  observed in the table.  Therefore it could be that Fraction 

3, F3 of purified A. precatorius leaf extract  does not augument ovulation to promote female reproductive 

hormone.  

Conclusively, this study suggests that the fractionation of crude extract of the leaf of Abrus precatorius 

is a phytoestrogen and could be formulated as a female reproductive hormone booster to augment female 

reproductive hormones in  cases of female infertility  caused by hormonal imbalance and anovultio. Abrus 

precatorius methanol extract has demonstrated a significant hormone boosting effect and could offer candidate 

drugs or lead compounds of African biodiversity in the management of infertility arising from hormonal 

deficiency in women. 
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