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Summary 

 

The present study was undertaken to perform preliminary phytochemical screening, acute 

toxicity and to evaluate anti-nociceptive potential of Terminalia coriacea Leaf Methanolic 

Extract (TCLME). The anti-nociceptive activity was assessed by a physical and a chemical 

method ie. Eddy’s Hotplate & Acetic acid induced writhing models. The percentage yield was 

found to be 11.65% (45gm), preliminary phytochemical screening reveals the presence of 

alkaloids, amino acids, carbohydrates, condensed tannins, diterpenoids, flavonoids, glycosides, 

resins, saponins, steroids, triterpenoids and phenolic compounds. Doses upto 2000 mg/kg,b.w,p.o 

were found to be safe on acute toxicity testing in mice. In Eddy’s Hotplate method, TCLME 250 

mg/kg, b.w, p.o increased response time of mice significantly (p<0.01-0.001) similarly TCLME 

500 mg/kg though inconsistently, increased response time significantly (p<0.05) whereas in 

acetic acid induced writhing model TCLME 250 mg/kg failed to exhibit significant effect and 

TCLME 500 mg/kg significantly (p<0.01) reduced writhes and the effect was quite similar to 

that of standard (Paracetamol 500 mg/kg). Thus from the above results, it can be concluded that 

TCLME exhibits significant anti-nociceptive potential at higher doses. 

 

Keywords: Terminalia coriacea Leaf Methanolic Extract (TCLME), Preliminary Phytochemical 

Screening, Acute toxicity, Eddy’s Hotplate method and Acetic acid induced writhing model. 
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Introduction 

 

Pain is defined as an unpleasant sensation that can be either acute or chronic and that it is a 

consequence of complex neurochemical processes in the peripheral and central nervous system 

(CNS) [1]. It is usually localized to a part of the body and is often described in terms of a 

penetrating or tissue destructive process (e.g. stabbing, burning, twisting, tearing, squeezing) and 

or of a bodily or emotional reactions (e.g. terrifying, nauseating, sickening). Furthermore pain is 

anything that accompanies anxiety and the urge to escape or terminate it [2]. Pain is sensorial 

modality, which in many cases represents the only symptom for diagnosis of several diseases [3]. 

The aetiology is attributed to special sensory receptors (nociceptors) connected to primary 

afferent nerve fibres of different diameters that innervate majority of tissues and organs. These 

afferent primary fibres terminate in the dorsal horn of the spinal grey matter consisting of various 

neurotransmitters involved in pain modulation such as glutamate and γ-amino butyric acid 

(GABA). Small myelinated, Aδ fibres and unmyelinated C fibres are believed to be responsible 

for the transmission of painful stimuli which is far more complex and not completely understood. 

The most important parts of this process are wide dynamic range cells (glial cell) that project to 

thalamus and beyond into spinothalamic tract [4].  

Non-Steroidal Anti –Inflammatory Drugs (NSAIDs) forms the mainstay for the treatment of pain 

[5]. In many cases, for example, with headache or mild to moderate arthritic pain, NSAIDs are 

effective, whereas neurogenic pain responds best to tricyclic anti-depressants or serotonin or 

norepineprine reuptake inhibitor (duloxetine) rather than NSAIDs or opioids. However, for 

severe or chronic malignant pain, opioids or NSAIDs are usually the drug of choice [1]. NSAIDs 

produce their effect through cyclo-oxygenase inhibition and are used widely to relieve pain, with 

or without inflammation, in people with acute and chronic musculoskeletal disorders [4]. In 

single doses, NSAIDs have analgesic activity comparable to that of paracetamol [6]. The 

potential benefits of treatment with NSAIDs must be weighed against the risk. NSAIDS are 

contraindicated in patients with known active peptic ulceration and should be used with caution 

in the elderly and in those with renal impairment or asthma [4]. The long term side effects 

associated with these synthetic drugs led man to explore the plant based products that may have 

fewer side effects for treating various diseases. 

In recent times, focus on medicinal plant research has increased all over the world and a large 

body of evidence has been collected to show immense potential of medicinal plants used in 

various traditional systems. More than 13,000 plants have been studied during the last 5 year 

period. As a remedy, several herbal therapies are being used by man for the management of pain 

[3]. Throughout the history, man has used several form of therapy for the relief of pain; among 

them medicinal herbs have gained popularity because of its wide use and less side effects [7]. 

The treatment of rheumatic disorder is an area in which the practitioners of traditional medicine 

enjoy patronage and success [8]. Natural products in general and medicinal plants in particular, 

are believed to be an important source of new chemical substances with potential therapeutic 

efficacy. Taking into account, the most important analgesic prototypes (e.g. salicylic acid and 

morphine) were originally derived from the plant sources. The study of plant species traditionally 

used as pain killers should still be seen as a fruitful research strategy in the search of new 

analgesic drugs [9].  
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Traditional medicine practitioners use a variety of herbal preparations to treat various diseases 

involving pain. The search for new bioactive agents led to the screening for bioactive compounds 

in Terminalia species. Terminalia is a genus of large trees of the flowering plant family, 

Combretaceae, comprising around 200 species distributed in tropical regions of the world. This 

genus gets its name from Latin “Terminus”, referring to the fact that the leaves appear at the very 

tips of the shoots. Trees of this genus are known especially as a source of secondary metabolites, 

e.g. cyclic triterpenes and their derivatives, flavonoids, tannins, and other aromatics. Some of 

these substances have antifungal, antibacterial, anti-cancer and hepatoprotective indications [10]. 

Leathery Murdah (Terminalia coriacea) belonging to family Combretaceae is found in dried and 

warmer parts of Andhra Pradesh and Tamil Nadu states of India. It is known as Tani in Telugu 

(the regional language). Traditionally the stem bark of the plant is used as cardiac stimulant and 

in treatment of atonic diarrhea & callous ulcer [11].  Literature survey reveals that anti-

nociceptive activity of Terminalia coriacea leaves is not reported. Hence, the present 

investigation was undertaken.  

 

Material and Methods 

 

Collection of plant material 

The leaves of Terminalia coriacea were collected from Chittoor district, Tirumala hills. The 

plant was identified and authenticated by Dr. Madhava Chetty (Assistant Professor, Sri 

Venkateshwara University). A specimen has been deposited in Herbarium bearing voucher 

number: 985. 

 

Preparation of extract 

The leaves were shade dried at room temperature. After seven days of drying the leaves were 

powered by grinding and sieving. The powdered leaves of Terminalia coriacea were extracted 

by maceration for 48 hours using methanol. The plant material and the solvents were taken in the 

ratio of 1:5. Extract was filtered and later dried by heat treatment on a hot plate. Percentage yield 

of the semisolid mass obtained was calculated and was stored at 4
o
C. The extract was subjected 

to preliminary phytochemical screening to identify phytoconstituents using various chemical 

reagents [12, 13].   

Experimental animals 

Male Swiss albino mice weighing 25-35 gm were used for the experimental study. The animals 

were kept in polypropylene cages maintained under standard laboratory conditions. The animals 

were fed with standard pellet diet and had free access to clean drinking water. Groups of five 

mice were used in all the experiments. The experimental protocols were approved by the 

Institutional Animal Ethical Committee (IAEC). 
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Acute oral toxicity study 

Acute toxicity test was performed in mice by staircase method. Mice were divided into four 

groups with five animals per dose. A safe oral dose of TCLME was determined by the procedure 

as described by the Organization of Economic Co-operation and Development (OECD) as per 

423 guidelines [14]. The TCLME, at different doses starting from 250-2000mg/kg, was prepared 

by dissolving the extract in distilled water and the concentration was adjusted in such a way that 

it did not exceed 1ml/100gm body weight of experimental animals. The extract was then 

administered and animals were observed individually for behavioural changes, mortality and 

toxicity up to 48 hours with special supervision given during first 4 hours and thereafter 

periodically. Three different doses (125, 250, and 500mg/kg, p.o) of TCLME were later chosen 

for evaluation of anti-nociceptive property based on the acute toxicity testing. 

 

Pharmacological Evaluation 

Thermal stimulus-induced pain (Eddy's hot plate test) in mice 

The test was carried out using Eddy's hot plate apparatus [15]. The temperature was set to 

56±1
0
c. Mice were placed on the hot plate and the reaction time was recorded in seconds for paw 

licking or jump response, following the oral administrations at 0, 15, 30, 60, and 90 minutes.  

 

Experimental design: The mice were divided into 5 groups (n=5) and treated with the respective 

solutions as given below. 

Group I (Control): Saline solution (1% w/v, NaCl 2 ml/kg b.w, p.o). 

Group II (Standard): Paracetamol (500mg/kg b.w, p.o). 

Group III (Test-I): TCLME (125mg/kg b.w, p.o).    

Group IV (Test-II): TCLME (250mg/kg b.w, p.o). 

Group V (Test-III): TCLME (500mg/kg b.w, p.o). 

 

Acetic acid induced writhing in mice  

Animals of each group were injected 0.4ml of 1% acetic acid intraperitonially after subjecting 

them to various treatments [16]. The number of writhes (abdominal muscle contractions) and 

stretching of the hind limbs were counted for 20 min after 5 min of acetic acid injection. Percent 

inhibition was determined for each experimental group by the following formula:   

Percent inhibition = (N-N
t
/N) χ 100 

Where N is the average number of writhes per control group, and N
t
 is the average number of 

writhes per test group.  
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Experimental design: The mice were divided into 4 groups (n=5) and treated with the respective 

solutions as given below. 

Group I (Control): Saline solution (1% w/v, NaCl 2 ml/kg b.w). 

Group II (Standard): Paracetamol (500mg/kg b.w, p.o). 

Group III (Test-I): TCLME (250mg/kg b.w, p.o).    

Group IV (Test-II): TCLME (500mg/kg b.w, p.o). 

 

Statistical analysis  

The values are expressed as Mean ± Standard Error of Mean (SEM). P<0.05 was considered 

statistically significant. Data obtained was analyzed by Non-parametric one-way ANOVA 

(Kruskal-Wallis test) followed by Dunnett’s multiple comparisons post-hoc test using Graphpad 

Instat version 3.10, 32 bit for windows, Graphpad software, San Diego, California, USA. 

www.graphpad.com.  

 

Results 

The yield of Terminalia coriacea leaf methanolic extract (TCLME) was found to be 45 gm 

(about 11.65%). The phytochemical screening reveals the presence of alkaloids, amino acids, 

carbohydrates, flavonoids, glycosides, resins, saponins, sterols, tannins, triterpenoids and 

phenolic compounds as shown in Table 1. Acute toxicity testing of TCLME indicated that the 

doses up to 2000 mg/kg were safe as there was no mortality and signs of toxicity. Hence three 

test doses (125, 250 and 500 mg/kg, p.o) in the range of 1/16th – 1/4th of observed maximum safe 

dose were selected for the evaluation of anti-nociceptive potential. 

Eddy’s hot plate induced thermal stimulation is normally employed to find out the involvement 

of central analgesic activity [17] and acetic acid-induced writhings are used for detecting both 

central and peripheral analgesia. Intraperitoneal administration of acetic acid releases 

prostaglandins and sympathomimetic system mediators like PGE2 and PGF2α and their levels 

were increased in the peritoneal fluid of the acetic acid induced mice [18] therefore, these 

methods were adopted. The results are shown in Table 2 & 3 and illustrated in Figure 1 & 2 

respectively. 

TCLME exhibited dose-dependent anti-nociceptive effect from dose 250-500mg/kg. All the test 

doses 125-500mg/kg of TCLME showed significant analgesic effect (p<0.05) at 15 minutes. 

However, TCLME 125mg/kg did not show any significant effect at other time intervals. The 

most important observation was the increase in latency time of 250mg/kg group which increased 

with the time from 15-90 minutes (p value ranging from 0.01-0.001). TCLME 500mg/kg 

significantly (p<0.05) increase the reaction time of mice inconsistently. The significant anti-

nociceptive activity was recorded at 0, 15 and 60 minutes.  
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Further in acetic acid-induced writhing model, TCLME 500mg/kg reduced the number of 

writhes evoked by acetic acid in mice. The number of writhes in control group were 51 ± 4.88 

(Mean ± SEM, n=5). The number of writhes reduced to 12 ± 5.26 (p<0.01) and 13 ± 0.73 

(p<0.01) in TCLME 500mg/kg and standard drug (Paracetamol 500mg/kg) groups respectively. 

The calculated percentage inhibition of writhes was found to be 76.74% and 74.41% for TCLME 

500 mg/kg and Paracetamol respectively. However, TCLME 250mg/kg showed 61.24% 

percentage inhibition as the data was non-parametric and on analysis with Kruskal-Wallis (non-

parametric ANOVA), did not exhibit significant activity. 

 

Table 1. Preliminary phytochemical screening of Terminalia coriacea leaf methanolic extract 

(TCLME). 

S.�o CO�STITUE�T TEST RESULT OBSERVATIO� 

 

i. Mayer’s  reagent 

 

Positive 

           

 

ii. Wagner’s  

     reagent 

 

 

Positive 

           

 

iii. Hager’s reagent 

 

 

Positive 

           

 

1. 

 

ALKALOIDS 

 

iv. Tannic acid 

      test 

 

Positive 
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i. Molisch test 

 

Positive 

           

 

ii. Barfoed’s test 

 

Positive 

           

 

2. 

 

CARBOHYDRATES 

 

iii. Iodine test 

 

Positive 

            

 

3. 

 

REDUCING SUGARS 

 

i. Fehlings test 

 

Negative 

            

 

4. 

 

PENTOSE 

 

i. Bial’s test 

 

Negative 

            

 

5. 

 

AMINO ACIDS 

 

i. Millon’s test 

 

Positive 
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i. Shinoda test 

 

 

 

Positive 

            

 

ii. Alkaline reagent 

     test 

 

 

Positive 

            

 

6. 

 

FLAVONOIDS 

 

iii. Zinc-HCl test 

 

 

Negative 

             

 

7. 

 

SAPONINS 

 

i. Froth formation 

    test 

 

Positive 

             

 

i. FeCl3 test 

 

 

 

 

 

 

Positive 

             

 

8. 

 

TANNINS & 

PHENOLIC 

COMPOUNDS 

 

ii. Dil. HNO3 test 

 

 

    

   Positive 
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iii. Gelatin test 

 

 

 

 

Positive 

             

 

iii. Chlorogenic 

      acid 

 

Positive 

             

 

i. Vanillin test 

 

Positive 

            

 

9. 

 

CONDENSED 

TANNINS 

 

ii. Lime water test 

 

Positive 

            

 

10. 

 

 

 

 

 

GLYCOSIDES 

 

i. Keller-killani 

    test 

 

Positive 

            

 

11. 

 

 

 

 

STEROLS & 

TRITERPENOIDS 

 

 

 

 

 

i. Libermann- 

   buchard test 

 

Positive for 

steriods 
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ii. Salkowski test 

 

Positive for 

steriods 

 

 

 

            

 

12. 

 

DITERPENOIDS 

 

i. Copper acetate 

    test 

 

Positive 

            

 

13. 

 

PHLOBATANNINS 

 

i. Aq. HCl acid 

    test 

 

Positive 

            

 

14. 

 

RESINS 

 

i. Acetone-water 

    test 

 

Positive 

            

 

 

Table 2. Results of Eddy’s hot plate method. 

 

Reaction time in seconds 
Treatment 

   Dose 

(mg/kg) 0min 15min 30min 60min 90min 

Control 0.2ml 4.2 ± 0.374 3.6 ± 0.509 4.4 ± 0.509 7 ± 0.707 9.6 ± 0.509 

Standard 
500 6.2 ± 0.374 9 ± 0.707* 9.2 ± 

0.374** 

8.6 ± 1.030 11.8 ± 0.734 

TCLME 125 4.4 ± 1.030 9.4 ± 1.122* 7.6 ± 0.812 8.4 ± 0.509 11.6 ± 0.979 

TCLME 250 9.4 ± 0.509**
 

8.8 ± 0.860* 8.8 ± 0.374* 12.6 ± 1.280** 19 ± 1.703*** 

TCLME 500 7.2 ± 3.450* 9.2 ± 0.860* 8.2 ± 0.583 11.4 ± 0.927* 12.6 ± 0.927 

Values are Mean ± S.E.M. (n=5) Significance vs. control group: *P<0.05, **P<0.01, 

***P<0.001 
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Figure 1. Effect of TCLME on Hot plate Induced pain in mice. 
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Table 3. Results of Acetic acid induced writhing model. 

 

Treatment Dose(mg/kg) Mean no. of writhing ± S.E.M (20mins) % inhibition 

Control 0.2ml 51.6 ± 4.885 ----- 

Standard 500 13.2 ± 0.7348** 74.41% 

TCLME 250 mg 250 20 ± 1.817 61.24% 

TCLME 500 mg 500 12 ± 5.263** 76.74% 

Values are Mean ± S.E.M. (n=5) Significance vs. control group: **P<0.01. 

 

 

Figure 2. Effect of various treatments on Acetic acid induced writhing in mice. 

 

                          

Fr
eq

ue
nc

y 
of
 w
ri
th
in
gs

C
o
n
tr
o
l

S
ta
n
d
ar
d

T
C
L
M
E
 2
50
 m
g

T
C
L
M
E
 5
00
 m
g

0

20

40

60

 



Pharmacologyonline 1: 1176-1189 (2011)                                              Khan et al. 

 1187 

Discussion 

Since, TCLME inhibited pain both in physical and chemical models that involve both central and 

peripheral mechanism suggesting that it has not only anti-nociceptive but also anti-inflammatory 

activity. Preliminary phytochemical screening reveals the presence of flavonoids and hence the 

anti-nociceptive activity can be attributed to flavonoids. Certain flavonoids like quercetin exhibit 

anti-inflammatory response by inhibition of cyclooxygenase, 5-lipoxygenase pathway and even 

phospholipidase A2 [19]. A study by Filho et al. reported on the anti-nociceptive effect of 

quercetin through a central mechanism [20].  Flavonoids may increase the amount of endogenous 

serotonin or may interact with 5-HT2A [21] and 5-HT3 receptors which may be involved in the 

mechanism of central analgesic activity [22]. Previously researchers reported the presence of 

several therapeutically valuable flavonoids in the leaves of allied species of Terminalia [23. This 

supports our assumption that flavonoids could be responsible agents for anti-nociceptive effect in 

Terminalia species. 

Standard NSAIDs like aspirin offer relief from inflammatory pain by suppressing the formation 

of pain substances in the peripheral tissues, where prostaglandin and bradykinin were suggested 

to play an important role in the pain process. Prostaglandins elicit pain by direct stimulation of 

sensory nerve endings to other pain provoking stimuli [24]. TCLME might also suppress the 

formation or antagonize the action of these substances and exerts its peripheral analgesic activity 

in acetic acid induced writhing test. Thus, the present study provides preliminary data on 

analgesic activity of Terminalia coriacea leaves.  

 

Conclusion 

 

Our study showed that the TCLME produced significant analgesia and the effect could be due to 

both central and peripheral mechanisms by raising the threshold for pain. Peripherally acting 

analgesics act by blocking the generation of impulses at chemoreceptor site of pain, while 

centrally acting analgesics not only raise the threshold for pain and alter the physiological 

response to pain suppressing the patient’s anxiety and apprehension [25].  

 

From the results it could be concluded that the extract exhibited anti-nociceptive activity, 

especially at higher doses 250 & 500mg/kg. It can also be suggested that the anti-nociceptive 

mechanism of TCLME might be associated with the inhibition of prostaglandin synthesis, as 

observed for most non-steroidal drugs. It is important to point out that work is in progress to 

isolate and characterize the active compounds present in methanolic extract of Terminalia 

coriacea leaves. 
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