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Abstract: Macrotyloma uniflorum commonly known as horse gram or kulthi bean is grown as a pulse for livestock and 

human consumption. The beans contain about 1.3% fat, 18% protein, 15% carbohydrate along with vitamins and 

minerals. In traditional medicine it is used as antihyperglycemic, antioxidant, antihypertensive and diuretic. Other 

important medicinal uses include treatment of renal stones, obesity, piles, oedema and fever. The present study evaluated 

analgesic (by acetic acid induced writhing, hot plate and tail flick tests in mice) and anti-inflammatory (carrageenan 

induced paw edema in rats) activities of Macrotyloma uniflorum fixed oil (MUFO). Four groups were included in study: 

Group-I: Normal Saline Control (2ml/kg), Group-II: MUFO (2ml/kg), Group-III: MUFO (4ml/kg), and Group-IV: 

Standard Acetyl salicylic acid (ASA 300mg/kg). All results were significant however delayed onset of action was 

observed in tail flick and paw edema tests. Acute oral toxicity of the oil was also checked in mice and was found safe 

upto 4ml/kg dose, as no signs of toxicity and mortality were observed. It is concluded that Macrotyloma uniflorum fixed 

oil may possess analgesic and anti-inflammatory activity which can be related with a peripheral mechanism of action. 
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INTRODUCTION 
 
Plant derived drugs are used by 70-80% of world’s 

inhabitants for various health problems (Ukwubile and 

Oise, 2016). It is estimated by W.H.O that 80% of the 

population of some African and Asian countries have 

herbal dependency for cure of their paramount medical 

issues. Medicinal plants have been used for centuries as a 

remarkable source of treating various types of diseases 

mainly because of the therapeutic value they have in their 

various active constituents. This gives rise to unrelenting 

focus to extract and the active constituents of plants that 

have a therapeutic value (Bharathi and Vijaya, 2015). 

 

Macrotyloma uniflorum (Lam.) Verdc. (Dolichos biflorus 
L.) belongs to family Fabaceae and commonly known as 

‘Kulthi Daal’  in Hindi and ‘Horse gram’in English (Das 

et al, 2014). The seed of Macrotyloma uniflorum is 

traditionally used as thermogenic, astringent, diaphoretic, 

anthelminthic, expectorant, tonic and diuretic. It is also 

effective in bronchitis, haemorrhoids, tumors, 

splenomegaly, asthma (Philip et al., 2009), dysuria, 

hepatomegaly, diarrhea, colic, leucorrhoea, kidney stones, 

hiccups and obesity. Flavonoids, phenolic acids and 

tannins have been reported in Macrotyloma uniflorum 
(Ahmed et al., 2016). According to a previous research, 

extract from Macrotyloma uniflorum seeds significantly 

inhibit Escherichia coli, Pseudomonas aeruginosa, 

Staphylococcus aureus and Bacillus subtilis (Gupta et al., 
2005). Many enzymes in the seeds of Macrotyloma 

uniflorum decrease oxidative injury when subjected to 

toxic levels of lead (Reddy et al., 2005). 

 

Pain is expressed in terms of unpleasant sensory and 

cognitive experiences happening in response to the 

primary or secondary tissue injury (Dubin and 

Patapoutian, 2010). There are various stages of pain 

which depend on the mode, frequency and site of the 

stimulus. Pain firstly can be described as stabbing, 

pricking or lancinating; secondly it can be quantified as 

more pervasive like throbbing, burning, itching and 

cramping (Price and Dubner, 1997). Inflammation is an 

immune response which is initiated in response to tissue 

damage (Dutta and Das, 2010). There is a worldwide use 

of NSAIDS (non steroidal anti-inflammatory drugs) for 

the treatment of fever, pain and inflammation. However, 

they incur many side effects such as gastric ulcers, renal 

damage, cardiac abnormalities and bronchospasm, 

therefore their use is limited or avoided. Thus, research on 

plants is important to use them as anti-inflammatory 

agents and pain relievers, as plant derived analgesics will 

be associated with less side effects (Safari et al., 2016). 

Pharmacological actions of M. uniflorum seed extracts 

have been studied extensively where as current study is 

focused on the analgesic and anti-inflammatory actions of 

fixed oil of M. uniflorum seeds.  

 

MATERIALS AND METHODS 
 
Plant material and identification 
Dry seeds (2 kg) of Macrotyloma uniflorum (Lam.) Verdc. 

were purchased from a departmental store in Karachi. The *Corresponding author: e-mail: sadiaghousiabaig@yahoo.com 
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seeds were identified and authenticated by a taxonomist at 

Department of Botany, University of Karachi. The seeds 

were cleaned and crushed then soaked in 5L hexane for a 

period of one week. After filtration the hexane was 

evaporated by rotary evaporator to get fixed oil. A 

brownish-yellow color oil (25ml i.e. 1.25% of total seeds) 

was obtained. 
 

Chemicals 
Acetic acid (Merck, Germany), acetyl salicylic acid 

(Reckitt Benckiser), carrageenan (Fluka) and hexane 

analytical grade (Merck, Germany). 
 

Animals 
Healthy male and female swiss albino mice of 4-8 weeks, 

weighing between 20-25grams were obtained from animal 

house of Faculty of Pharmacy and Pharmaceutical 

Sciences, University of Karachi. These animals were used 

for acute oral toxicity, writhing, tail flick and hot plate 

activity. Wistar albino rats of either sex weighing 180-

200grams were used for carrageenan induced paw edema 

activity. Animals were housed in propylene plastic cages 

at a temperature of 22-25°C, 12 hour light and dark cycle 

and 50-60% humidity. The animals were fed with 

standard food and water ad libitum throughout the 

experiment. The experimental protocol was approved by 

institutional bioethics committee, Faculty of Pharmacy 

and Pharmaceutical Sciences on 17th April 2017 (IBCPH 

17) and Board of Advanced Studies and Research 

(BASR), University of Karachi in November 2015. 
 

Acute oral toxicity 
As per OECD (Organization for economic cooperation & 

development) guideline 423 acute oral toxicity test was 

conducted in the mice using doses upto 4 ml/kg.  

 

Analgesic activity 
Acetic acid induced writhing test 
 
 Mice were divided in four groups (n= 7). The animals 

received different treatments as follows. 

Group-I: Normal Saline (2ml/kg) 

Group-II: Fixed Oil of Macrotyloma uniflorum (2ml/kg) 

Group-III: Fixed Oil of Macrotyloma uniflorum (4ml/kg) 

Group-IV:Standard(Acetyl salicylic acid=ASA 300mg/kg) 

 

All treatments were given orally. 

 

After 30 minutes of drug administration, 0.1ml of 1% 

acetic acid solution was given intraperitoneally (i.p.) to 

each group. The experiment was conducted by placing the 

mice in transparent cages where they were observed for at 

least 5 minutes or till the first writhe was seen after that 

each of the mice were further observed for 10 minutes 

counting the number of writhes per mice that occurred 

during this time. Percent inhibition was calculated by the 

following formula (Koster et al., 1959):  

 

100
NWC

NWT-NWC
  Inhibition % ×=  

Where, 

NWC: Number of writhes in control group. 

NWT: Number of writhes in test group. 

 
Tail-flick test 
Mice were randomly divided into 4 groups containing 7 

animals per group. The animals received different 

treatments as follows. 

Group-I: Normal Saline (2ml/kg) 

Group-II: Fixed oil of Macrotyloma uniflorum (2 ml / kg) 

Group-III: Fixed oil of Macrotyloma uniflorum (4 ml / kg) 

Group-IV: Standard  (ASA 300 mg / kg) 

 

All treatments were given orally. 

 

In this experiment a digital hot water bath was used which 

was kept constant at a temperature of 51±1°C. The tail 

flick method as described by Swell and Spencer (1976) 

was used to determine the analgesic effect of the test 

samples. One to two centimeter of the tail was dipped in 

hot water. The index of analgesia was determined from 

the time taken by the mice to flick their tails in reaction to 

the heat (latency period) and was determined at 0, 30, 60, 

90, 120, 150 and 180 minutes. 

 

Hot plate test 
Method of Eddy and Leimbach (1953) was used to assess 

the analgesic activity through hot plate. Randomly the 

mice were divided into 4 groups consisting of 7 mice per 

group. The animals received different treatments as 

follows. 

Group-I: Normal Saline (2ml/kg) 

Group-II: Fixed Oil of Macrotyloma uniflorum (2ml/kg) 

Group-III: Fixed Oil of Macrotyloma uniflorum (4ml/kg) 

Group-IV: Standard (ASA 300mg/kg) 

 

All treatments were given orally. 

 

The mice were placed on a hot plate which was kept 

constant at a temperature of 51±1°C. Sensation of pain 

was recorded when the mice either licked or flicked their 

limbs or tried jumping off the plate. The readings were 

recorded after 30, 60, 90, 120, 150 and 180 minutes. The 

reading taken at 0 minute was considered as baseline 

reading. A cut off time of 12 seconds was employed so 

that the animal do not suffer a permanent tissue damage. 

 
Carrageenan induced paw edema test 
The experiment was conducted by procedure of Winter et 
al, 1962. Rats were divided into 4 groups (n=7). The 

animals received different treatments as follows. 

Group-I: Normal Saline (2ml/kg) 

Group-II: Fixed Oil of Macrotyloma uniflorum (2ml/kg) 

Group-III: Fixed Oil of Macrotyloma uniflorum (4ml/kg) 

Group-IV: Standard (ASA 300mg/kg) 
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All treatments were given orally 40 minutes prior to 

carrageenan injection. 

 

Intradermal injection of 0.1ml of carrageenan (1% in 

normal saline) was given into the plantar surface of the 

right hind paw of all rats. Edema volume (acute phase of 

inflammatory reaction) was then measured using 

plethysmometer prior to (at 0 hour) and 1, 2, 3, 4, 5 hours’ 

post carrageenan injection.  

 

STATISTICAL ANALYSIS 
 
The experimental data is expressed as mean ± SEM. 

Statistical analysis was carried out by one-way ANOVA 

followed by tukey hsd. P<0.05 was considered 

statistically significant. SPSS 20 was used for the 

statistical analysis 

 

RESULTS 
 
Acute oral toxicity 
Mortality rate was zero after 72 hours. No signs of 

seizures, sedation and unconsciousness were observed. 

Breathing and other behavioral patterns were normal 

(table 1). 

 

Acetic acid induced writhing 
As compared to control, acetic acid induced writhing is 

much reduced and very highly significant (P≤0.001) 

results were obtained both in 2ml/kg and 4ml/kg M. 
uniflorum fixed oil (table 2).  

 
Tail-flick 
In tail flick, very highly significant (P≤0.001) analgesic 

response for single dose or low dose (2ml/kg) was 

observed at 60 and 90 minutes. However, for high dose (4 

ml/kg) very highly significant analgesic response was 

seen at 90, 120 and 150 minutes (table 3). 

 
Hot plate 
Maximum latency in the jumping response for low dose 2 

ml/kg and high dose 4ml/kg was observed at 90, 120 and 

180 minutes (P ≤0.001) (table 4).  

  

Rat paw edema 
 Percent inhibition of paw edema volume was maximum 

at 3rd, 4th and 5th hour at 2ml/kg (P≤0.001) whereas at 4 

ml/kg 4th and 5th hour showed maximum inhibition 

(P≤0.001) in inflammation (table 5). 

 

Table 1: Acute oral toxicity of MUFO 
 

Dose Mortality Seizures Sedation 
Respiratory 

change 

2 ml/kg 0 0 0 0 

4 ml/kg 0 0 0 0 

Number of animals (n) =3; MUFO = M. uniflorum fixed oil 

Table 2: Analgesic effect of MUFO in acetic acid induced 

writhing test 
 

Groups 
Number of writhes 

in 10 minutes 

% 

inhibition 

Control (2ml/kg) 47.3±4.4 --- 

MUFO (2ml/ kg) 25.3±0.8*** 47 

MUFO (4ml/kg) 22.3±1.6*** 53 

ASA (300mg/kg) 15.6±0.6*** 67 

Values are expressed as mean ± SEM; N=7; MUFO = 

Macrotyloma uniflorum fixed oil; ASA = Acetyl salicylic acid; 

Control= Normal Saline; *** = very highly significant at P 

<0.001 as compared to control; **= highly significant at P <0.01 

as compared to control; *= significant at P <0.05 as compared to 

control. 

 

DISCUSSION 
 
In modern system of medicine treatment of pain mainly 

relies on NSAIDS which have gastric and cardiac adverse 

effects associated with them. Nowadays, people are 

referring to natural compounds as bioactive products to 

relieve mild to moderate pain. Macrotyloma uniflorum is 

a nutraceutical and has many therapeutic uses like 

diuretic, hepatoprotective, anti-inflammatory, analgesic, 

anti-obesity and antihyperlipidemic (Prasad and Singh, 

2015). 

 

For the evaluation of peripherally acting analgesic drugs 

the acetic acid induced writhing test is a useful method. 

Inflammatory mediators such as bradykinin, substance P, 

prostaglandins as well as pro-inflammatory cytokines like 

IL-1, IL-6, IL-8 and TNF-α are triggered by the 

intraperitoneal injection of acetic acid thereby stimulating 

the peripheral nociception activity (Silva et al., 2015). In 

this study, it is seen that both doses of MUFO produced 

significant analgesic response by reducing the number of 

writhes but maximum analgesic response was observed in 

standard group. Macrotyloma uniflorum fixed oil contains 

α linolenic acid, linoleic acid and oleic acid (Ahmed et 
al., 2016). Alpha linolenic acid which is an omega 3 fatty 

acid has been linked with analgesic activity ( Kaithwas et 
al., 2011). 

 

In this study the central analgesic effects of MUFO were 

assessed using tail flick and hot plate models for 

nociception. The tail flick method mediates spinal 

reflexes in response to some nociceptive stimuli while 

higher brain functions are involved in hot plate method, it 

has a supra-spinal response. In both of these tests MUFO 

produced marked, however delayed analgesic effect 

which indicates that may be the mechanism of analgesic 

action is not centrally mediated or dose dependent. 

 

The anti-inflammatory response from carrageenan 

induced paw edema occurs in two phases. The first phase 

being the non-phagocytic edema (1-1.5 hour) and the  
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second phase (2-5 hour) in which there is increased 

edema formation due to significant increase in 

inflammatory markers like TNF-α, Prostaglandins, 

Interleukin and Nitric oxide (Mansouri et al., 2015). 

MUFO may have a role in down regulating these 

inflammatory mediators as in this study both doses of 

MUFO caused inhibition in paw edema volume during 3 

– 5th hour. In seeds of Macrotyloma uniflorum, Proteinase 

inhibitors such as Bowman-Birk type inhibitors (BBIs) 

are present (Richardson, 1991). The specific BBI present 

in horse gram is HGI-III which is stable at cooking 

temperature (Sreerama et al., 1997). BBIs inhibit trypsin 

and chymotrypsin and cause antipyretic and anti-

inflammatory effects (Duranti, 2006). 

 

It is concluded that MUFO has analgesic and anti-

inflammatory activities in 2ml and 4 ml/kg doses. Further 

study is required to investigate the active principles 

responsible for these activities and their exact mechanism 

of action. 
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