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Breastfeeding is widely recognized to have many health benefits for 

both infants and mothers and in developing countries, women rely on 

medicinal plants to increase breast milk production. Euphorbia hirta is 

one of the medicinal plants used in Burkina Faso for the treatment of 

lactation insufficiency. The purpose of this study was to investigate its 

effect on milk production. Previous studies were achieved to identify 

phytochemical compounds, to assess innocuity and antioxidant activity 

of the plant. Oral acute and sub-acute toxicity were carried out as 

described by Organization for Economic Cooperation and Development 

(OECD) 2001 and 2008, respectively. Several methods including 

Diphenylpicrylhydrazyl (DPPH), Ferric reducing power (FRAP), Lipid 

peroxidation were used to evaluate antioxidant activity. The effect of 

Euphorbia hirta on milk production was assess in lactating rats. 

Preliminary phytochemical screening revealed the presence of steroids 

and triterpenoids, tannins, flavonoids, coumarins, anthocyanosids, 

reducing sugars. The plant exhibited strong antioxidant potential. Limit 

test of 2000 mg/kg b.w. did not cause any mortality and no signs of 

acute toxicity suggesting that the plant is practically non-toxic. 

Concerning sub-acute toxicity, no mortality and no signs of toxicity 

were observed in all the extract treated groups similarly to control 

group. Haematological and biochemical parameters were not affected 

by the extract, therefore the plant is safe for use when it is administered 

orally. The extract treated rats produced higher milk than blank and 

reference controls. The body weight gain of the pups was 2.40±0.08, 

2.81±0.22 and 2.78±0.28 for blank, reference controls and extract 

treated group, respectively. Euphorbia hirta contains several 

phytochemical compounds which may stimulate milk production in 

mammalian. 
 

                 Copy Right, IJAR, 2018,. All rights reserved. 

…………………………………………………………………………………………………….... 

Introduction:- 
Breastfeeding is widely recognized to have many health benefits for infants and mothers. Indeed, for infants 

breastfeeding is well-known to have protective effects against infectious diseases and elevated systolic blood 
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pressure. In addition, it was associated with higher performance on intelligence tests and cognitive development. 

Breastfeeding also reduces the risk of overweight, obesity, type I and II diabetes in childhood and later in adults. 

Moreover, for nursing mothers, breastfeeding give protection against premenopausal breast cancer, ovarian cancer, 

obesity and type II diabetes. It improves the birth spacing, reduces the risk of hyperlipidemia and cardiovascular 

diseases (Danforth et al., 2007; Binns et al., 2016; Victora et al., 2016). In view of the health benefits for both 

infants and nursing mothers, WHO and UNICEF recommend exclusive breastfeeding during the first six (6) months 

of life and continued breastfeeding until 24 months of age (WHO, 2009). Despite the benefits of breast milk, only 

37% of infants younger than 6 months are exclusively breastfed in low-income countries (Victora et al., 2016). The 

most common reason of this low rate of breastfeeding throughout the world is the mother’s milk insufficiency 

(Sjolin et al., 1977; Gatti, 2008; Sultana et al., 2013). In developing countries, breast milk substitutes is generally 

associated with increase of morbidity and mortality’s risk in infants and it’s the most common cause of malnutrition. 

Therefore, lactation insufficiencies constitute a public health concern (Sultana et al., 2013). Women with lactation 

failure or lactation insufficiency use the pharmaceutical galactogogues or lactogogues which are substances that 

induce, maintain and increase breast milk production. Unfortunately, the majority of these drugs cause some side 

effects in mother and in infants (Sultana et al., 2013; Zuppa et al., 2010). Hence, the use of natural products like the 

medicinal plants could be an alternative to alleviate the lactation disturbances especially lactation insufficiency.  

 

Euphorbia hirta L. (E. hirta) is one of the medicinal plants used in the traditional medicine to increase milk 

production in women in Burkina Faso (Sawadogo, 1987; Doukouré et al., 2018). 

 

It is a small annual herb reaching 40 cm high and belonging to the family Euphorbiaceae. The plant is native to 

Australia but it is spreaded in all the tropical and subtropical countries. E. hirta is very solicited in the traditional 

medicine for treatment of several illness such as digestive system diseases, respiratory system diseases, and genital 

apparatus diseases like agalactia, liver and heart diseases. This plant is also used for various ocular ailments and 

affections of skin (Lanhers et al., 1990; Lanhers et al., 2005). In view of large utilization of the plant in traditional 

medicine, the present study was carried out to evaluate its innocuity, its antioxidant activity and its effect on milk 

production.  

 

Materials and Methods:- 
Collection of plant material 

Whole plants of E. hirta were collected in the morning at 6 to 11 AM in May 2014 in Banfora, province of Comoé 

in the Cascades region. The plant sample was washed with tap water, dried under ventilation at room temperature. 

The dried sample of the plant were pulverized using a mechanical grinder. The powder obtained was used for 

extraction. 

 

Preparation of extracts 

One hundred (100) gramme of E. hirta whole plant powder were boiled during one hour (1h) in 700 mL of distilled 

water and 700 mL of hydro alcoholic solution (80% of ethanol) for aqueous and hydro-ethanolic extracts 

preparation, respectively. After cooling, the mixture of aqueous extract was filtered through tissue wool and 

absorbent cotton. The filtrate obtained was concentrated in a sweating room, lyophilized and packaged in bottle. 

 

The hydro-alcoholic extract was filtered through whatman filter paper N°5. The filtrate obtained was concentrated 

by rotary evaporator under reduced pressure at temperature between 50-60°C and dried within sweating-room 

during twenty-four (24) hours. The aqueous and hydroethanolic extracts were stored in the refrigerator (+4° C) until 

use. 

 

Animal model 

Adult Wistar female rats were obtained from the animal house of University Ouaga I Pr Joseph KI-ZERBO. The 

animals are bred in the standard conditions including temperature 22 ±3 °C with photoperiod 12h light/12h dark 

cycle and humidity at 50 ± 10%. The animals are fed with industrial pellets with 29% protein and have water ad 

libitum. All the tests in this work were performed according to the protocols already approved by the Department of 

Animal Physiology of University Ouaga I Pr Joseph KI-ZERBO and met the international standards of animal study 

(Zimmermann, 1983). 
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Phytochemical screening 

The phytochemical screening of aqueous and hydroethanolic extracts of E. hirta was carried out according to Ciulei 

(1982). The phytochemical compounds such as steroids and/or triterpenoids, tannins, flavonoids, saponosids, 

alkaloids, anthraquinones, coumarins, anthocyanosids, cardenolids, gum and mucilages, reducing sugars were 

checked. 

 

Toxicity Studies:- 

Acute toxicity study 

The acute toxicity test was conducted according to OECD guideline (OECD, 2001). Adult nulliparous and no 

pregnant Wistar rats weighing between 146 and 184 g, aged ten (10) weeks were used. A single oral dose of 2000 

mg/kg body weight (b.w.) of aqueous extract of E. hirta (AEEH) was administered to three rats. After treatment, the 

animals were observed individually during one (01) hour and daily fourteen (14) consecutive days. The mortality 

and the signs of toxicity such as the changes of skin, fur, and eyes were recorded. 

 

Sub-acute toxicity study 

The sub-acute toxicity test was carried out according to OECD guidelines (OECD, 2008) with some modifications. 

Twenty-four nulliparous and no pregnant Wistar rats weighing between 106 and 131 g, aged eight (08) weeks were 

used. The rats were randomized into four groups of six animals each. The group I served as control and received 

distilled water. The groups II, III, IV were treated with the aqueous extract of E. hirta (AEEH) at the doses of 50, 

100, 200 mg/kg b.w., respectively. The extract was administered orally to all animals daily during twenty-eight (28) 

days. During the period of treatment all animals were weighed weekly. Toxicity signs, mortality and body weight 

changes were recorded. At the end of the treatment, the rats were fasted overnight. Twenty four (24) hours after, the 

animals were anesthetized with a mixture of ketamine and xylazine (1/0.7) by intraperitoneal injection and blood 

samples were obtained by cardiac puncture for haematological and biochemical analysis. 

 

For haematological analysis, the blood was collected into EDTA (Ethylene Diamine Tetraacetate) tubes. The 

haematological parameters including red blood cells (RBC), white blood cells (WBC), haematocrit (HCT), 

haemoglobin (HGB), lymphocytes (LYMPH), granulocytes (Gran), platelet (PLT), mean corpuscular volume 

(MCV), mean corpuscular haemoglobin (MCH), mean corpuscular haemoglobin concentration (MCHC) and mean 

platelet volume (MPV) were determined using an automatic counter of haematology (Mindray BC 3000PLUS). 

 

For biochemical analysis, blood samples were collected into the dry vacutainer tubes and centrifuged at 3500 rpm 

for 5 min. The sera obtained were used for the test. The methodology of spinreact were used for spectrophotometric 

determination of the different biochemical parameters including alanine aminotransferase (ALT), aspartate 

aminotransferase (AST), creatinine, urea, cholesterol and total proteins. After blood collection, internal organs such 

as liver, lung, spleen, heart, kidney, uterus, ovary and adrenal gland were removed and weighed. 

 

Antioxidant Activity:- 

Diphenylpicrylhydrazyl (DPPH) radical assay 

Diphenylpicrylhydrazyl (DPPH) is a free radical with violet color. When it is mixed with a substance that can donate 

a hydrogen atom or an electron, it was reduced to a pale yellow color due to the acceptance of hydrogen or an 

electron.  

 

The stable free radical 2, 2 diphenyl-1-picrylhydrazyl was used for in vitro determination of free radical scavenging 

activity of aqueous and hydroethanolic extracts of E. hirta. In a 96 microwells plate, 100µL of different 

concentrations (0.05-40µg/mL) of each extract was added to 200µL of DPPH solution (2mg/mL). The mixture was 

incubated in dark and at room temperature to complete the reaction for 15 min. Quercetin and ascorbic acid were 

used as reference compounds. The free radicals scavenging activity of extracts was evaluated using 

spectrophotometer at 517 nm. The pourcentage of discoloration was calculated by following formula: DPPH radical 

scavenging activity (%) = [(AC517 – AE517)/AC517]*100 

AC517 is the absorbance of a DPPH solution without extract 

AE517 is the absorbance of the tested plant extract with DPPH 

IC50 was determined for 50 % inhibition concentration using a graph. All tests were performed in triplicate. 

 

Ferric reducing power (FRAP) assay 

The reducing power of extracts was determined according to Hinneburg et al. (2006).  
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This reduction concerns extract ability to reduce ferric ions (Fe
3+

) to ferrous ions (Fe
2+

). For this evaluation, 0.5 mL 

of extract of different concentrations (0.1-1 mg/mL) were mixed with 1.25 mL of phosphate buffer (0.2 M, pH 6.6) 

and 1.25 mL of 1% aqueous potassium hexacyanoferrate [K3Fe (CN)6]. The mixture was incubated at 50°C for 30 

min. In the mixture, 1.25 mL of trichloroacetic acid (10%) was added to stop the reaction and the total mixture was 

centrifuged at 3000 rpm for 10 min. After, 125 µL of upper layer was mixed with 125 µL of distilled water and 25 

µL of FeCl3 (0.1%) fresh solution in 96 microwells plate. Ascorbic acid was used to produce a calibration curve by 

reading absorbences at 700 nm (y=0.0749x + 0.1569, r
2
=0.992). Quercetin and gallic acid were used as positive 

controls. All tests were performed in triplicate. 

 

Lipid peroxidation inhibition 

Lipid peroxidation assay was carried out using the method of Ohkawa et al. (1979) adapted by Guenné et al. (2012). 

The lipid peroxidation was induced by FeSO4, 7H2O and H2O2 in the normal rat liver and brain homogenate. Zero 

points two (0.2) millilitres of aqueous and hydroethanolic extracts of E. hirta (1,5 mg/mL) were mixed with 1 mL of 

rat liver or brain homogenate in 1 % of Tris-HCl buffer (50 mM; pH 7, 4) then, 50 µL FeSO4 (0.5 mM) and 50 µL of 

H2O2 (0.5 mM) were added. The mixture was incubated at 37 °C for 60 min. After incubation, 1 mL of 

trichloroacetic acid (15%) and 1 mL of thiobarbituric acid (0.67%) were added to the mixture and heated in boiling 

water for 15 min. The lipid peroxidation inhibition was measured at 532 nm using a spectrophotometer. Ascorbic 

acid was used as standard. 

 

Effect of aqueous extract of E. hirta on milk production 

The effect of E. hirta on milk production of rats was evaluated as described by Lompo-Ouédraogo et al. (2004). 

Fifteen (15) nulliparous female rats were used. The animals were mated with male in plastic cages in the standard 

conditions of breeding until pregnancy. Two (02) weeks after mating, all the pregnant rats were housed individually 

in plastic cages. Following birth, the litters were adjusted to nine pups per dam. At the beginning of lactation, the 

animals weighed 241.22±9.64 g and were divided into three experimental groups of five lactating dams each. The 

group I received NaCl (0.9%) and served as blank control, the group II treated with metoclopramide (5mg/kg b.w.) 

served as reference control and group III was given aqueous extract of E. hirta at the dose of 200 mg/kg b.w. The 

administration was done orally by gavage. All the animals were treated daily, starting from the evening (17 h 00) of 

day 3 of lactation to day 17. Milk production was measured from day 4 to day 17 of lactation. Milk yield, weight of 

pups, body weight gain of pups were determined each day. Milk production was estimated 18 h and 23 h after 

treatment. Each day during the period of experimentation, the pups were weighed at 7 h 00 (w1) and isolated from 

their mother for 4 h. At 11 h 00, the pups were weighed (w2) and returned to their mother and allowed to feed for 1 

h. At 12 h 00 they were weighed again (w3). Milk yield 18 h after treatment was estimated as w3-w2 with a 

correction for weight loss due to metabolic processes (urination, defection and respiration) in the pup as (w2-w1)/4. 

For the estimation of milk yield 23 h after the treatment, the pups were subsequently isolated at 12 h 00 for 4 h. At 

16 h 00 they were weighed (w4) and reunited with their mother for 1 h of feeding. Finally the pups were weighed 

(w5) again at 17 h 00 and left with their mother to the night. Milk yield 23 h after treatment was calculated as w5-

w4 with a correction for weight loss due to metabolic processes in the pups as [(w2-w1) + (w4-w3)]/8. 

 

Statistical analysis 

Data are expressed as mean ± standard error of mean (Mean ±S.E.M.). The data obtained were analyzed using 

Graph Pad Prism version 5.03. One-way analysis of variance (ANOVA) followed by Dunnett’s multiple comparison 

test were used to determine differences between the groups. P-value <0.05 was considered as statistically significant. 

 

Results:- 
Phytochemical screening 

The qualitative phytochemical screening of aqueous and hydroethanolic extracts of whole plant of E. hirta revealed 

the presence of compounds which are recorded in the table I. 

 

Table I:- Phytochemical screening of aqueous and alcoholic extracts of E. hirta 

Phytochemical compounds  Aqueous extract  Hydroethanolic extract 

Steroids and triterpenoids  +  + 

Tannins  ++  ++ 

Flavonoids  +/-  ++ 

Saponosids  +/-  +/- 
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Alkaloids  -  - 

Anthraquinones  -  - 

Coumarins  +  ++ 

Anthocyanosids  +/-  + 

Cardenolids  -  - 

Gum and mucilages   +/-  +/- 

Reducing sugars  ++  ++ 

++ = abundant, + = average, +/- = trace, - = absent 

 

Toxicity Studies:- 

Acute toxicity of aqueous extract of E. hirta 

No mortality was observed after oral administration of single dose of 2000 mg/kg b.w. of extract during 72h. No 

signs of toxicity were observed. The result of acute toxicity indicated that the LD50 is more than 2000 mg/kg. 

 

Sub-acute toxicity 

Oral administration of aqueous extract of E. hirta at the doses of 50, 100 and 200 mg/kg b.w. did not cause any 

mortality or morbidity in rat during 28 days of treatment. In addition, no signs of toxicity were observed in all the 

extract treated groups compared to control group. 

 

During the period of treatment, the increase of body weight was noted in animals treated with the extract similarly to 

control group (p > 0.05) (Fig 1).  

 

The relative organ weight of liver, kidney, lung, heart, spleen, uterus, ovary and adrenal gland are presented in Fig 2, 

3 and 4. These results show that there was no significant difference (p > 0.05) in organ weight of extract treated 

groups compared to control group. Nevertheless, a slight dose-dependent decrease of relative weight of uterus was 

observed. 

 
Fig 1:- Body weight gain of control group and AEEH treated groups. There was an increase of body weight in all 

extract treated groups similarly to control group. 



ISSN: 2320-5407                                                                                      Int. J. Adv. Res. 6(8), 322-335 

327 

 

 

 
Fig 2:-Relative weight of liver and kidney of control group and AEEH treated groups. There was no significant 

difference (p > 0.05) in organ weight of extract treated groups compared to control group. 

 

 
 

Fig 3:- Relative weight of lung, heart and spleen of control group and AEEH treated groups. There was no 

significant difference (p > 0.05) in organ weight of extract treated groups compared to control group 
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Fig 4:- Relative weight of uterus, ovary and adrenal gland of control group and AEEH treated groups. There was no 

significant difference (p > 0.05) in organ weight of extract treated groups compared to control group 

 

Effect of AEEH on haematological and biochemical parameters 
There were no significant changes (p > 0.05) between control and the treated groups at the doses of 50 and 100 

mg/kg. A significant decrease (p < 0.05) of red blood cells level at the dose of 200 mg/kg was noted compared to 

control (Table II). 

 

Table II: -Effect of AEEH on haematological parameters of Wistar rats in sub-acute toxicity 

Parameters   Doses (mg/kg/day b.w.) 

control 50 100 200 

WBC (10³/µL) 2.30 ± 0.51 2.88 ± 0.53 1.64 ± 0.20 2.35 ± 0.34 

Gran. (%) 19.83 ± 2.21 18.00 ± 2.40 19.40 ± 2.24 18.50 ± 2.78 

Lymph. (%) 73.83 ± 2.14 75.00 ± 2.81 74.00 ± 2.58 75.00 ± 3.18 

RBC (10
6
/µL) 7.39 ± 0.03 7.31 ± 0.13 7.50 ± 0.13 6.95 ± 0.12 * 

HCT (%) 40.55 ± 0.41 40.12 ± 0.77 40.82 ± 0.34 38.18 ± 0.91 

MCV (fL) 54.85 ± 0.45 54.93 ± 0.17 54.52 ± 0.58 54.93 ± 0.48 

MCH (pg) 20.30 ± 0.10 20.38 ± 0.13 20.62 ± 0.27 20.60 ± 0.16 

HGB (g/dL) 15.05 ± 0.10 14.93 ± 0.33 15.5 ± 0.14 14.38 ± 0.35 

PLT (10³/µL) 581.70 ± 22.29 630.00 ± 19.35 576.60 ± 23.01 567.00 ± 35.12 

MPV (fL) 5.90 ± 0.05 5.85 ± 0.06 6.06 ± 0.08 5.97 ± 0.14 

MCHC (g/dL) 37.10 ± 0.23 37.15 ± 0.24 37.92 ± 0.14 37.60 ± 0.25 

 

The results of biochemical analysis showed that at the doses of 100 and 200mg/kg b.w., no significant difference 

were observed compared to control. A significant decrease (p < 0.01) of creatinine level was observed at the dose of 

50mg/kg b.w. compared to control (table III). 

 

Table III:- Effect of AEEH on biochemical parameters of Wistar rats in sub-acute toxicity. 

Parameters Treatments 

 Doses (mg/kg/day b.w.) 

Control 50 100 200 

ALAT (UI/L) 49.86 ± 1.66 49.43 ± 4.71 42.36 ± 3.82 59.92 ± 8.57 

ASAT (UI/L) 123.50 ± 19.27 127.30 ± 19.79 154.40 ± 22.14 199.90 ± 25.35 

Urea (mmol/L) 9.15 ± 0.40 8.43 ± 0.18 8.61 ± 0,56 8.86 ± 0.34 
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Creatinine (µmol/L) 63.33 ± 3.07  52.22 ± 1.96** 55.64 ± 2.37 55.64 ± 1.35 

Total Protein (mmol/L) 5.99 ± 0.09 5.83 ± 0.09 5.91 ± 0.08 6.01 ± 0.08 

Cholesterol (mmol/L) 0.93 ± 0.17 1.08 ± 0.14 0.95 ± 0.05 0.96 ± 0.18 

 

Antioxidants Activity:- 

DPPH radical assay 

The hydroethanolic extract of E. hirta exhibited a potent DPPH radical scavenging activity compared to aqueous 

extract. The IC50 value of hydroethanolic extract was 4.93 ± 0.40 µg/mL and that of aqueous extract was 46.33 ± 

3.21 µg/mL. Overall, the extracts of E. hirta presented a lower antioxidant activity compared to ascorbic acid and 

quercetin which have 0.62 ± 0.13 and 1.13 ± 0.05 as IC50, respectively (table IV). Indeed, scavenging activity of free 

radicals of hydroethanolic extract of E. hirta is seven-fold lower than that of ascorbic acid whereas the aqueous was 

seventy four-fold less potent than ascorbic acid. 

 

Table IV:- IC50 values of different extracts of E. hirta  

Group IC50 (µg/mL) 

Aqueous extract 46.33 ± 3.21 

Hydroethanolic extract 4.93 ± 0.40 

Quercetin 1.13 ± 0.05 

Ascorbic acid 0.62 ± 0.13 

 

Ferric reducing power determination (FRAP) 

The hydroethanolic extract exhibited the high reducing activity than the aqueous extract. Both extracts showed less 

reducing activity than the quercetin and gallic acid (tableV). 

 

Table V: -Determination of reducing power of E. hirta 

Group Ferric reducing property (mmol AAE/100g) 

Aqueous extract 38.96 ± 0.45 

Hydroethanolic extract 54.49 ± 7.96 

Quercetin 505.27 ± 15.77 

Gallic acid 601.06 ± 24.49 

 

Lipid peroxidation inhibition in rat brain and liver 

All extracts had the property to reduce lipid peroxidation. Nevertheless, the extracts showed a more potent capacity 

to decrease lipid peroxidation in liver homogenate than in brain (table VI). 

 

Table VI:-Lipid peroxidation inhibition of the extracts in rat brain and liver 

 

Group 

Lipid peroxidation inhibition (%) 

Brain Liver 

Control 100 100 

Ascorbic acid 98.02 ± 0.01 98.02 ± 0.01 

Aqueous extract 38.72 ± 0.34 78.61 ± 0.50 

Hydroethanolic extract 42.11 ± 0.28 80.08 ± 0.34 

 

Effect of aqueous extract of E. hirta on milk production in rats 

The effect of E. hirta on milk production are presented in Fig 5. The extract induced a non-significant increase (p > 

0.05) of milk production in rats comparatively to control groups (NaCl and metoclopramide). 

 

Milk yield increased from 0.45 ± 0.04; 0.51 ± 0.05 and 0.65 ± 0.08 g/pup/day to 1.11 ± 0.11; 1.20 ± 0.08 and 1.40 ± 

0.11 g/pup/day, respectively for the blank, reference controls and E. hirta extract group.  

 

The mean milk production was 0.84 ± 0.06; 0.95 ± 0.06 and 1.04 ± 0.07 g/pup/day respectively for the blank, 

reference controls and E. hirta extract group (Fig 6). The extract did not cause an increase of milk production 18 h 

after the treatment compared to the control. Whereas, 23h after the treatment a non-significant (p > 0.05) increase of 

milk production was recorded.  
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Fig 5:- Effect of AEEH on milk production 23h after the treatment. Values are expressed as mean ± SEM. There 

was a non-significant (p > 0.05) increase of milk production in extract treated rats comparatively to controls groups. 

(Meto: metoclopramide, Eh: Euphorbia hirta) 

 

 
Fig 6:- Mean milk production per day. There was a non-significant (p > 0.05) increase of milk yield between the 

extract treated group and the controls. 

 

Body weight of pups 

The body weight increase from 8.38 ± 0.37; 7.87 ± 0.16 and 7.68 ± 0.64 g/pup/day to 28.47 ±1.21; 29.97 ± 1.37 and 

28.42 ± 1.39 g/pup/day respectively for the blank, reference controls groups and extract treated group (figure 7). The 

body weight gain of the pups was 2.40 ± 0.08; 2.81 ± 0.22 and 2.78 ± 0.28 for the blank, reference controls and 

extract treated group, respectively (figure 8). There were no significant (p > 0.05) changes in body weight of pups 

between all groups but a slight body weight gain was observed for reference and extract treated groups compared to 

blank control. 
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Fig 7:- Effect of AEEH on pups’ weight 23h after administration. There were no significant 

(p > 0.05) changes in body weight of pups between the different groups 

 

 
Fig 8: -Mean weight gain of pups. A non-significant body weight gain was observed between the different groups 

 

Discussion:- 
Plants use as alternative to increase milk production in women is an approach currently practiced by women in 

Cascades region of Burkina Faso. The main objective of this study was to evaluate the effect of E. hirta on female 

rat milk production, to confirm the traditional use of this plant.  

 

Phytochemical screening 

The preliminary phytochemical screening revealed the presence of phytochemical compounds such as tannins, 

steroids and triterpenoids, coumarins, flavonoids, anthocyanosids, reducing sugars. These results corroborate those 

of Shih and Cherng (2006) and Qaisar et al. (2012). Moreover, Deleke koko et al. (2011) showed that some 

lactogenic plants contain tannins, terpenoids and steroids, flavonoids, saponosids, anthocyans, alkaloids cardenolids, 

quinone. Therefore, the presence of these phytochemical compounds in the plant could justify its medicinal use in 

the lactation.  
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Toxicity 

The acute and sub-acute toxicities of aqueous extract of E. hirta were evaluated on Wistar rats in order to detect the 

harmful effects on human health. Indeed, the single dose of 2000 mg/kg b.w. did not cause any death and no signs of 

toxicity. 

 

The result of acute toxicity showed that the LD50 was higher than 2000 mg/kg b.w. According to the scale of Hodge 

and sterner (1943), the extract is classified as a slight toxic drugs. Our results are similar to those of Ping et al. 

(2013) who showed that the extract of E. hirta does not cause an acute toxicity effect at the dose of 5000 mg/kg b.w. 

and then the DL50 is more than 5000 mg/kg b.w.  

 

The effect of the extract after a long-term treatment (28 days) was evaluated. The oral administration of aqueous 

extract of E. hirta at the doses of 50, 100, 200 mg/kg b.w. did not show any morbidity and mortality in rats. In 

addition no signs of toxicity were recorded. Moreover, the increase of body weight or body weight gain were 

observed for all animals (treated and control groups). Our results are in agreement with the findings of other authors 

who also observed the body weight gain in rats treated with E. hirta (Ping et al. 2013). According to these authors 

this weight gain is due to the food and water intake suggesting that the extract did not induce the loss of appetite 

during the period of the experiment. Futhermore, the extract did not adversely interfere with the nutritional benefits 

maintaining the appetite and led to the body weight gain. Subsequently, there was no significant changes in the 

relative weight of the internal organs of extract treated animals compared to control except the uterus where slight 

dose dependent decrease of relative weight was observed. These results are similar to those of Ping et al. (2013) who 

found no significant changes in relative weight of internal organs.  

 

The haematological and biochemical analysis were carried out to determine the effect of the extract on the internal 

organs functions. For haematological parameters, no significant changes were noted at the dose of 50 and 100 mg/kg 

b.w. while at the dose of 200 mg/kg b.w. a significant decrease of red blood cells was observed. This decrease of red 

blood cells is an indicator of anemia which may be due to bone marrow dysfunction or suppression (Mohajeri et al., 

2007). This result suggests that the extract at this dose and beyond may cause anemia. According to Kluwe (1981) 

and Olorunnisola et al. (2012) the functionality of liver and kidney is very important for toxicity evaluation of the 

drugs and plants extracts. Thereby, most of the biochemical parameters were not affected by the extract. The 

insignificant changes of the levels of transaminases (ALT, AST), creatinine and urea are good indicators of liver and 

kidney function (Jaouad et al., 2004; Diallo et al., 2010). Therefore, the no significant change in ALT, AST and 

total protein suggests that the extract did not induce liver damage in rats. The findings of other researchers who 

showed that the ethanolic extract of E. hirta has the hepatoprotective property support our result (Tiwari et al., 2011; 

Dubey and Mehta, 2012). Furthermore, the creatinine and urea level is the most widely used and accepted as good 

method of evaluation of renal function (Wasan et al., 2001; Ouédraogo et al., 2013). Thus, an increase of creatinine 

level is an indicator of renal injury (Vyas and Argal, 2012). The extract caused a decrease of creatinine level at the 

low dose of 50mg/kg b.w. which could be considered as a non-toxic effect of the plant. Further, the histological 

examinations could confirm the non-toxic effect on the internal organs.  

 

Antioxidant activity 

The results obtained suggest that the extracts of E. hirta had strong antioxidant potential. These results are similar to 

those of kandalkar et al. (2010); Basma et al. (2011); Bakr et al. (2012) who found that E. hirta possesses 

antioxidant activity. Some health disorders like mastitis which can affect all lactating mammals, occurs during the 

early of lactation generally the first month, seems to be related to oxidative stress. The mastitis is an inflammation of 

mammary gland which is associated with release of free radicals causing a decrease of antioxidant and an increase 

of oxidant in milk (Weiss, 2005; Yang and Li, 2015). The antioxidants which protect the body from free radicals 

either by scavenging them or by inhibiting the activity of oxidizing enzymes, play an important role in the 

prevention or the treatment of mastitis (Yang and Li, 2015). In addition the antioxidants supplementation in cattle 

have positive effect on milk quantity and quality (Castillo et al., 2013; Kahkeshani et al., 2015). The antioxidant 

activity of E. hirta may be explained by the presence of phytochemical compounds such as flavonoids, tannins 

(Okamura et al., 1993; Amarowicz et al, 2000; Majewska et al., 2011)  

 

Effect of aqueous extract of E. hirta on milk production in rat 

Milk production is a complex physiological process involving physical and emotional factors and the interaction of 

several hormones especially prolactin (PRL) and growth hormone (GH). These factors modulate the milk synthesis 

in lactating mothers and their disturbance can cause some problems of breastfeeding such as the agalactia or the 
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hypogalactia (Baig and Bhagwat, 2009; Zuppa et al., 2010). Some galactogogues are used to initiate, increase and 

maintain breast milk production. Among these drugs, metoclopramide is widely used, it antagonizes the release of 

dopamine in the central nervous system and increase the prolactin levels. However, these synthetic drugs present 

some side effects in mother and infants (Zuppa et al., 2010).  

 

Milk production was slightly higher in aqueous extract treated group than blank control group. In addition, increase 

of milk yield was marked 23 h after the administration. Milk production depends on the number of mammary 

epithelial cells in the gland and their secretory activity (Capuco et al. 2003; Boutinaud et al., 2004). The increase of 

number or activity of mammary secretory cells are regulated by the endocrine system and the physiological state 

(Akers, 1985; Boutinaud et al., 2004). In our study the increase of milk production in lactating rats may be explained 

by the proliferation of mammary epithelial cells and their activity. This proliferation of mammary epithelial cells is 

due to the action of extract on mammary glands and some hormones involving in lactation like PRL (Lompo-

Ouedraogo et al., 2004). In addition, Flint and Gardner, 1994 showed that PRL and GH are the major regulators of 

milk production. Indeed, PRL maintains milk synthesis by inhibiting epithelial cells loss, maintaining cellular 

differentiation and have effect on biochemical processes involved in the synthesis of the major compounds of milk. 

Whereas GH acts directly on mammary gland to stimulate milk synthesis. Our results are similar to those of 

Sawadogo (1987) who showed that the extract of E. hirta boosts and maintains the lactation in rabbits. Thereafter he 

found that the extract is able to induce casein synthesis in rat and stimulate prolactin secretion in ewes. 

 

There is a linear increase of body weight of suckling pups during the period of experimentation. The variation of 

body weight gain of pups was observed for all groups from day 4 to day 17 of lactation. The body weight gain of 

pups of extract treated lactating rats and treated metoclopramide rats was slightly higher than that of the blank 

control group. Thereby, the pup’s weight gain per day was assumed to be approximately proportional to the 

production of milk during the lactation. Thus, it was used as an indicator of milk production in rats (Azizah et al., 

2012). 

 

Conclusion:- 
E. hirta contains several phytochemical compounds including steroids and triterpenoids, tannins, flavonoids, 

coumarins, reducing sugars which may explain its utilization in traditional medicine. Toxicity studies in rats 

revealed that the aqueous extract of the plant is practically non-toxic and safe for use when it administered orally. 

Moreover the plant exhibited a strong antioxidant activity. The aqueous extract stimulated milk production in rats, 

this result confirms the traditional use of the plant in the lactation insufficiency. Subsequent studies must be carried 

out to evaluate the effects of the plant on mouse mammary cells lines.   
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