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ABSTRACT

Objective: The aim of the study was to evaluate the analgesic activity of Acacia catechu heartwood extracts on Swiss albino mice using hot plate and
tail immersion method.

Methods: In this study, we used the aqueous and methanol extracts of heartwood of A. catechu to evaluate its analgesic activity. The aqueous extract
was achieved by doubled distillation method and the methanol extract was achieved by cold maceration method. The mice were divided into four
groups, each group consisting of six animals. Doses of 50, 100, and 300 mg/kg, p.o. of both the extracts of A. catechu were given to the mice. The
responses were noted at 0, 15, 30, and 60 min.

Results: The results of both the methods were quick similar but differ based on extracts. The aqueous extract of A. catechu showed a much better
yield of analgesic activity as compared to the methanol extract. The data were analyzed by graph using two-way analysis of variance, which showed

the dose-dependent pain resistance.

Conclusion: The study confirmed the potency of A. catechu in pain management and points the future development to be conducted on it.
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INTRODUCTION

From ancient time, India is the center of all the herbal medicinal
plants. The herbal medicinal plants have the potency to cure
various types of health problems such as - cancer, heart diseases,
diarrhea, and constipation, various infectious diseases, acute and
chronic pain, etc. Acacia catechu is one of the medicinal plants
that bring various chemical constituents, which proved to exist
in different pharmacological activities. A. catechu belongs to the
family- Leguminosae. In the local language, it is known as Babool,
and its resin part is called “kattha” which has been used with betel
by people from ancient times. The aqueous extract of heartwood of
catechu is prepared by boiling chips of heartwood to form a dark
brownish-colored product called “kattha.”

Various studies have been reported on the catechu which makes
it important as a medicinal plant. The other species of Acacia
like Acacia hydaspica showed antipyretic, anti-inflammatory, and
analgesic activity [1,2]. The study reported the anti-microbial activity
of the resin part of A. catechu [3,4]. The chief chemical constituent
of A. catechu is (+) - catechin, which is a polyphenol derivative [5].
The heartwood extract of A. catechu has been reported to have anti-
oxidant, anti-inflammatory, and chemoprotective properties [6],
anti-oxidant [7] and anti-diarrheal [8], hepatoprotective [9,10], anti-
cancer [11,12], hypoglycemic [13,14], osteoarthritis [15,16], and
leprosy [17], it is effective to trigger apoptosis [18,19]. The study of
anti-hyperglycemic and anti-nociceptive activity of wood A. catechu
was carried out by Rahmatullah et al. 2013 [20], the study was carried
out on acetic acid-induced gastric pain models. Yimam et al, in
2012 [21], studied the analgesic effects of Scutellaria baicalensis and
A. catechu in a composition. However, no single study has been carried
out on the A. catechu for the analgesic activity, that is, why we carried
out this study.

METHODS

Collection of the plant material

The kattha or catechu was taken from the local market during May
and identified by the botanist. The catechu was powdered, sieved, and
stored in an airtight container for further use.

Preparation of extracts

Aqueous extraction

For aqueous extraction, doubled distillation method (Patel et al., 2009)
was used; 50 g of powered catechu was placed in 1000 ml round bottom
flask and 500 ml distilled water added into it. It was subjected to boiling
until the total volume of water was reduced to one-fourth. The extract
was filtered through a filter paper, cooled, and transferred to screw-
capped glass bottles.

Methanol extraction

The methanol extract was achieved by cold maceration method; 10 g. of
powered catechu was dissolved in methanol for 24 h and then filtered
through the Whatman filter paper. The extract was concentrated near
to dryness by a rotary evaporator. For the experimentation, this was
diluted with the solvent.

Drugs and chemicals

Diclofenac sodium was taken from the local medical store and other
solvents and chemicals were taken from the institute. All the chemicals
were taken from the store of SIRT-Pharmacy, which were the laboratory-
grade chemicals used in the study.

Ethical clearance

The study protocols of ethical clearance were approved by the
Institutional Animal Ethics committee of the institute before the study
was carried out on animals.
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Animals

All experiments were carried out on male/female Swiss albino mice
(20-25 g). The animals were housed in plastic cages (n=6) in an animal
room maintained at 23+2°C for 12 h light/dark cycle (light on 07:00-
19:00 h). Food and water were available at all times except during the
experiments [22].

Animal experimental design
Central analgesic activity

Hot plate method

Albino mice of either sex (n=6) weighing 20-25 g were used. The
animals were pretested on a hot plate, where the temperature was
maintained at 52+0.1°C. During pretesting, animals on a hot plate those
having a latency time of more than 15 s were rejected. All the animals
divided randomly into four groups were each group containing six
mice. Group I called the control group was treated with saline (10 ml/
kg), Group II was treated with diclofenac sodium as a standard drug
(15 mg/kg, i.p.), Group III was treated with oral doses of 50, 100, and
300 mg/kg, p.o. of aqueous extract of A. catechu, and Group IV treated
with oral doses of 50, 100, and 300 mg/kg, p.o. of methanol extract of
A. catechu, respectively. After 0, 15, 30, and 60 min of drug treatment,
mice were kept on the hot plate in the cylinder and the latency time
(without jumping and licking or flicking of hind limb the mice stayed
on the hot plate) was recorded. For all animals, a cutoff time of 45 s was
fixed to avoid any tissue injury. Using this formula percent, analgesia
was calculated,

0% Analgesia (Test latency — control latency) <100
b =
& (Cut off time — control latency)

Tail immersion test

Albino mice of either sex (n=6) weighing 20-25 g were used. All the
animals divided randomly into four groups were each group containing
six mice. Group, which I called the control group was treated with saline
(10 ml/kg), Group II was treated with diclofenac sodium as a standard
drug (15 mg/kg, i.p.), Group III was treated with oral doses of 50, 100,
and 300 mg/kg, p.o. of aqueous extract of A. catechu, and Group IV
treated with oral doses of 50, 100, and 300 mg/kg, p.o. of methanol
extract of A. catechu, respectively. After 0, 15, 30, and 60 min of drug
treatment, each mice was placed in a holder with its tail protruding.
The tail was placed in a water bath at 55°C until the tail whipped or a
flinch of the whole body occurred, and a cutoff time of 7 s was imposed.
The latency time of the reaction was recorded for each group after
treatment with the drug. Percent analgesia was calculated using the
following formula-

—

-C
7-C

%antinociception = x100

Statistical analysis

All the data obtained from both the hot plate and tail immersion test
were analyzed by the graph pad prism by two-way analysis of variance
(ANOVA) using Bonferroni multiple comparison test. p<0.05 was taken
as significant.

RESULTS

Preliminary phytochemical studies revealed the presence of alkaloids,
carbohydrates, tannins, phenols, saponins, triterpenoids, and steroids
in A. catechu. The A. catechu heartwood extracts (both water and
methanol extract) were found to be non-toxic when administered orally
to the Swiss albino mice at doses in the range of 50-500 mg/kg, p.o.
and the LD50 was found to be safe at the highest dose. The mice treated
with A. catechu had significantly (p<0.05) reduced pain-related indices
compared to the saline-treated group.

Effects of aqueous extract of A. catechu by hot plate method
In this study, A. catechu heartwood aqueous extract showed a dose-
dependent increase in latency time of paw licking and blocked the
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pain sensation in a way similar to standard drug; diclofenac sodium
(15 mg/kg, i.p.), whereas the effect of the extract was shown at 50, 100,
and 300 mg/kg, p.o. The mice treated with A. catechu had significantly
(p<0.05) reduced pain-related indices compared to the saline-treated
group. Two-way ANOVA revealed that administration of aqueous
extract significantly affects the paw licking time as compared to the
saline-treated group on the hot plate [paw licking (F 3,15)=p<0.0001].
Post hoc indicates that aqueous extract (50, 100, and 300 mg/kg, p.o.)
significantly increases paw licking time (p<0.05) as compared to the
saline-treated group. These results showed in Fig. 1.

Effects of aqueous extract of A. catechu by tail immersion test

The aqueous extract of A. catechu heartwood showed a dose-dependent
increase in latency time of tail flicking and blocked the pain sensation
in a way similar to standard drug; diclofenac sodium(15 mg/kg, i.p.).
The effect showed at 50, 100, and 300 mg/kg, p.o. The mice treated
with A. catechu had significantly (p<0.05) reduced pain-related indices
compared to the saline-treated group. Two-way ANOVA revealed that
administration of aqueous extract significantly affects the tail flicking
time as compared to the saline-treated group on the tail immersion
test [tail flicking (F 4,20)=p<0.0001]. Post hoc indicates that aqueous
extract (50, 100, and 300 mg/kg, p.o.) significantly increases tail
flicking time (p<0.05) as compared to the saline-treated group. These
results showed in Fig. 2.

Effects of methanol extract of A. catechu by hot plate test

In this study, A. catechu heartwood methanol extract exhibited a
dose-dependent increase in latency time of paw licking and blocked
pain sensation in a way similar to standard drug; diclofenac sodium
(15 mg/kg, i.p.), while the effect of the extract was shown at 50, 100,
and 300 mg/kg, p.o. Two-way ANOVA revealed that administration
of methanol extracts significantly affects the paw licking time as
compared to the saline-treated group on the hot plate [paw licking
(F 3,13)=p<0.0001]. Post hoc indicates that methanol extract (50, 100,
and 300 mg/kg, p.o.) significantly increases paw licking time (p<0.05)
as compared to the saline-treated group. These results showed in Fig. 3.

Effects of A. catechu methanol extract by tail immersion test
Themethanol extracts ofA. catechuheartwood showedadose-dependent
increase in latency time of tail flicking and blocked the pain sensation
in a way similar to standard drug; diclofenac sodium(15 mg/kg, i.p.).
The effect showed at 50, 100, and 300 mg/kg, p.o. The mice treated
with A. catechu had significantly (p<0.05) reduced pain-related indices
compared to the saline-treated group. Two-way ANOVA revealed that
administration of methanol extract significantly affects the tail flicking
time as compared to the saline-treated group on the tail immersion
test [tail flicking (F 4,18)=p<0.0001]. Post hoc indicates that methanol
extract (50, 100, and 300 mg/kg, p.o.) significantly increases tail
flicking time (p<0.05) as compared to the saline-treated group. These
results showed in Fig. 4.

DISCUSSION

The present study was performed to evaluate the analgesic activity and
therapeutic potency of A. catechu. To evaluate the analgesic activity, hot
plate and tail immersion test models were used on Swiss albino mice.
Both the aqueous and methanol extracts of A. catechu showed significant
efficacy in these models. The hot plate method is a convenient and easy
method that involves the paw licking and jumping of mice (Afsar et al.,
2015). Doses of 50, 100, and 300 mg/kg, p.o. of both the extracts of
A. catechu were given to the mice. Only one animal is treated for one
dose, no mice were used for multiple doses. The effect of the test was
analyzed by the graph by two-way ANOVA.

The tail immersion test involved the flicking of the tail of mice. The
tail of mice is very sensitive to heat; the time of tail flicking before and
after the treatment of mice with standard drug and plant extract was
recorded as the pain resistance time in the second [23]. The doses of
both the aqueous and methanol extracts of A. catechu were given at
doses of 50, 100, and 300 mg/kg, p.o. A similar result was found in the
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Fig. 1: Effects of A. catechu heartwood aqueous extracts on pain in hot plate test. Different groups (n=6) of animals by administered with
saline (10 ml/Kkg, i.p.) or aqueous extract for 0, 15, 30, and 60 min. These animals were subjected to a hot plate test for 45 s and pain-
related indices were measured, each representing mean+SEM of 6 mice in each group p*<0.05 versus control [Two-way ANOVA] followed

by the Bonferroni comparison test
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Fig. 2: Effect of A. catechu heartwood aqueous extracts, on pain in tail immersion test. Different groups (n=6) of animals by administered
with saline (10 ml/kg, i.p.) or aqueous extract for 0, 15, 30, and 60 min. These animals were subjected to a tail immersion test for 7 s and
pain-related indices were measured, each representing mean+SEM of six mice in each group p*<0.05 versus control (Two way ANOVA)

followed by the Bonferroni comparison test
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Fig. 3: Effects of A. catechu heartwood methanol extract, on pain in hot plate test. Different groups (n=6) of animals by administered with
saline (10 ml/Kg, i.p.) or methanol extract for 0, 15, 30, and 60 min. These animals were subjected to a hot plate test for 45 s and pain-
related indices were measured, each representing mean+SEM of six mice in each group p*<0.05 versus control [Two-way ANOVA] followed

by the Bonferroni comparison test
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Fig. 4: Effects of A. catechu heartwood methanol extract, on pain in tail immersion test. Different groups (n=6) of animals by administered
with saline (10 ml/Kg, i.p.) or methanol extract for 0, 15, 30, and 60 min. These animals were subjected to a tail immersion test for 7 s
and pain-related indices were measured, each representing mean+SEM of 6 mice in each group p*<0.05 versus control (Two way ANOVA)

followed by the Bonferroni comparison test
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tail immersion test as shown in the hot plate test, and the data were
analyzed by graph using two-way ANOVA, which showed the dose-
dependent pain resistance. The study showed the significant effect of
the A. catechu and points the future development to be conducted on it.

CONCLUSION

The study involved the investigation of analgesic activity of different
extracts of A. catechu, using Swiss albino mice. The aqueous extract
was achieved by the doubled distillation method, while the methanol
extract was achieved by the cold maceration process. Hot plate and
tail immersion tests were used to evaluate the analgesic activity of
these extracts. Diclofenac sodium was used as a standard drug which
is a known pain-resisting drug that belongs to the class of NSAIDs.
To conclude, the analgesic activity of A. catechu analyzed by two-way
ANOVA showed a dose-dependent effect on pain resistance and has
significant pain resisting properties. Several pharmacological activities
of A. catechu have already been reported, but the analgesic study is not
conducted alone on A. catechu using these models. The study concluded
that the plant has a potent analgesic activity that makes its value a safe
remedy in pain management.

ACKNOWLEDGMENT

The authors are thankful to Department of Pharmacology, Sagar
Institute of Research and Technology, for all supports of this study.

AUTHORS’ CONTRIBUTIONS

Supervised and conceived the experimental design: Manoj Sahu.
Performed the experiments: VimlaAhirwar. Analysis of data and
result: Dr. LokeshVerma, VimlaAhirwaar. Wrote the manuscript: Vimla
Ahirwar, with some contribution from Dr. Jitendra Banweer.

AUTHORS’ FUNDING
Nil.

CONFLICTS OF INTEREST

The authors do not have conflicts of interest.

REFERENCES

1. Afsar T, Khan MR, Razak S, Ullah S, Mirza B. Antipyretic, anti-
inflammatory and analgesic activity of Acacia hydaspica R. Parker
and its phytochemical analysis. BMC Complement Altern Med
2015;15:136. doi: 10.1186/s12906-015-0658-8, PMID 25928288

2. Bitto A, Squadrito F, Irrera N, Pizzino G, Pallio G, Mecchio A, et al.
Flavocoxid, a nutraceutical approach to blunt inflammatory conditions.
Mediators Inflamm 2014;2014:790851. doi: 10.1155/2014/790851,
PMID 25242871

3. Patel JD, Kumar V, Bhatt SA. Antimicrobial screening and
phytochemical analysis of the resin part of Acacia catechu. Pharm Biol
2009;47:34-7. doi: 10.1080/13880200802400527

4. Negi BS, Dave BP. In vitro antimicrobial activity of Acacia catechu
and its phytochemical analysis. Indian J Microbiol 2010;50:369-74.
doi: 10.1007/s12088-011-0061-1, PMID 22282602

5. HyeMA, Taher MA, AliMY, Ali MU, Zaman S. Isolation of (+)-catechin
from Acacia catechu (Cutch Tree) by a convenient method. J Sci Res
2009;1:300-5. doi: 10.3329/jsr.v1i2.1635

6. Stohs SJ, Bagchi D. Antioxidant, antil/inflammatory, and
chemoprotective properties of Acacia catechu heartwood extracts.
Phytother Res 2015;29:818-24. doi: 10.1002/ptr.5335, PMID 25802170

7. Devi VG, John A, Devi RS, Prabhakaran VA. Pharmacognostical
studies on Acacia catechu Willed and identification of antioxidant

10.

11.

12.

13.

14.

15.

16.

17.

18.

20.

21.

22.

23.

Asian ] Pharm Clin Res, Vol 15, Issue 12, 2022, 153-156

principles. Int J Pharm Pharm Sci 2011;3:108-11.

Ray D, Sharatchandra KH, Thokchom IS. Antipyretic, antidiarrhoeal,
hypoglycaemic and hepatoprotective activities of ethyl acetate extract of
Acacia catechu Willd. In albino rats. Indian J Pharmacol 2006;38:408-13.
Hiraganahalli BD, Chinampudur VC, Dethe S, Mundkinajeddu D,
Pandre MK, Balachandran J, et al. Hepatoprotective and antioxidant
activity of standardized herbal extracts. Pharmacogn Mag
2012;8:116-23. doi: 10.4103/0973-1296.96553, PMID 22701284
Hazra B, Sarkar R, Ghate NB, Chaudhuri D, Mandal N. Study of the
protective effects of Katha (heartwood extract of Acacia catechu) in
liver damage induced by iron overload. J Environ Pathol Toxicol Oncol
2013;32:229-40. doi: 10.1615/jenvironpatholtoxicoloncol.2013007156,
PMID 24266409

Nadumane VK, Nair S. Evaluation of the anticancer and cytotoxic
potentials of Acacia catechu extracts in vitro. J Nat Pharm
2011;2:190-5. doi: 10.4103/2229-5119.92857

Tseng-Crank J, Sung S, Jia Q, Zhao Y, Burnett B, Park DR, et al.
A medicinal plant extract of Scutellaria baicalensis and Acacia
catechu reduced LPS-stimulated gene expression in immune cells:
A comprehensive genomic study using QPCR, ELISA, and microarray.
J Diet Suppl 2010;7:253-72. doi: 10.3109/19390211.2010.493169,
PMID 22432516

Bhatia V, Srivastava SP, Srivastava R, Mishra A, Narender T, Maurya R,
et al. Antihyperglycaemic and aldose reductase inhibitory potential of
Acacia catechu hard wood and Tectona grandis leaves. Med Chem Res
2011;20:1724-31. doi: 10.1007/s00044-010-9473-4

Jarald EE, Joshi SB, Jain DC. Biochemical study on the hypoglycaemic
effects of extract and fraction of Acacia catechu Willd in alloxan-
induced diabetic rats. Int J Diabetes Metab 2009;17:63-9.
doi: 10.1159/000497675

Arjmandi BH, Ormsbee LT, Elam ML, Campbell SC, Rahnama N,
Payton ME, et al. A combination of Scutellaria baicalensis and Acacia
catechu extracts for short-term symptomatic relief of joint discomfort
associated with osteoarthritis of the knee. ] Med Food 2014;17:707-13.
doi: 10.1089/jmf.2013.0010, PMID 24611484

Morgan SL, Baggott JE, Moreland L, Desmond R, Kendrach AC.
The safety of flavocoxid, a medical food, in the dietary management
of knee osteoarthritis. J Med Food 2009;12:1143-8. doi: 10.1089/
jmf.2008.0244, PMID 19857081

Ojha D, Singh G, Upadhyaya YN. Clinical evaluation of Acacia
catechu, Willed (Khadira) in the treatment of lepromatous leprosy. Int J
Lepr Other Mycobact Dis 1969;37:302-7. PMID 5393205

Lakshmi T, Ezhilarasan D, Vijayaragavan R, Bhullar SK, Rajendran R.
Acacia catechu ethanolic bark extract induces apoptosis in human oral
squamous carcinoma cells. J Adv Pharm Technol Res 2017;8:143-9.
doi: 10.4103/japtrJAPTR_73_17, PMID 29184846

. Ghate NB, Hazra B, Sarkar R, Mandal N. Heartwood extract of Acacia

catechu induces apoptosis in human breast carcinoma by altering bax/
bel-2 ratio. Pharmacogn Mag 2014;10:27-33. doi: 10.4103/0973-
1296.126654, PMID 24695415

Rahmatullah M, Hossain M, Mahmud A, Sultana N, Rahman SM,
Islam MR, et al. Antihyperglycemic and antinociceptive activity
evaluation of ’khoyer’ prepared from boiling the wood of Acacia
catechu in water. Afr J Tradit Complement Altern Med 2013;10:1-5.
doi: 10.4314/ajtcam.v10i4.1, PMID 24146493

Yimam M, Brownell L, Hodges M, Jia Q. Analgesic effects
of a standardized bioflavonoid composition from Scutellaria
baicalensis and Acacia catechu. J Diet Suppl 2012;9:155-65. doi:
10.3109/19390211.2012.708713, PMID 22877413

Farzin D, Asghari L, Nowrouzi M. Rodent antinociception following
acute treatment with different histamine receptor agonists and
antagonists. Pharmacol Biochem Behav 2002;72:751-60. doi: 10.1016/
s0091-3057(02)00748-7, PMID 12175473

Statile L, Puig MM, Warner W, Bansinath M, Lovitz M, Turndorf H.
Droperidol enhances fentanyl and sufentanil, but not morphine,
analgesia. Gen Pharmacol 1988;19:451-4. doi: 10.1016/0306-
3623(88)90046-8, PMID 2901382

156



