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Keywords: ABSTRACT: The present study was designed to evaluate the muscle relaxant
and locomotor activities of petroleum ether (PE), ethyl acetate (EA) and
methanolic (MA) extracts of Malpighia emarginata (ME) and Holoptelia
integrifolia (HI). The different concentrations were used to evaluate the toxicity
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Muscle relaxant and locomotor activities were done by Rotarod and
Professor and Head, _ Actophotometer respectively. The leaves and fruit extracts of PEME, EAME,
Department of Pharmaceutical and MAME with 200 and 400 mg/kg were showed a significant reduction in the
Chemistry UCPSC, Satavahana time spent by the animals on the revolving rod when compared to the control
SIRUEREL, Ry SOt (P<0.01, P<0.001) at 2 h. The MAHI of leaves and bark extracts (200 and 400

Vil (el mg/kg) were more significant towards muscle relaxant effect (P<0.01, P<0.001)

E-mail: padmajakandagatla@gmail.com than PEHI and EAHI (P<0.05, P<0.01) when compared with control at 1 h.
Treatment with both doses of leaves and fruit extracts PEME, EAME and
MAME significantly (P<0.01, P<0.001) reduced the number of movements was
observed at 2 and 3™ h when compared with control. The leaves and bark
extracts of PEHI, EAHI and MAHI shown significant (P<0.05) reduction in
locomotor activity at 1 and 3 h with 400 mg/kg whereas treatment with 200, 400
mg/kg and diazepam significantly reduced (P<0.01, P<0.001) when compared
with control at 2 h. From the above results, we concluded that both the plants
have potent muscle relaxant and depressant activities.

INTRODUCTION: Herbal drugs have abundant Acerola (Malpighia emarginata DC.) has good
importance in modern days for the management of  adaptation to soil and climate grows in central and
various diseases. Due to their extraordinary South America including Brazil and It belongs to
potential as therapeutic agents against many the family Malpighiaceae 2. Acerola is native to
diseases that affect mankind . Southern Mexico, South America, Puerto Rico,
Brazil, and Central America, but is now also being
DO grown as far north as Texas and in subtropical
10.13040/1JPSR.0975-8232.10(2).642-48 areas of Asia, such as India °.
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The plant bears a small trilobate cherry-like red

The article can be accessed online on

AR fruit. The pulp is very juicy and refreshing with a
i sweet, fruity flavor. However, recent research
DOI link: http://dx.doi.org/10.13040/1JPSR.0975-8232.10(2).642-48 showed that besides vitamin C’ acerola fruits mlght
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also be a good source of phytochemicals such as
anthocyanins * ° flavonoids and phenolic acids °,
and polyphenols Concerning bioactivities,
acerola showed antioxidant 8 antimicrobial &,
hepatoprotective °, anti-hyperglycemic ', analgesic
and in-vitro and in-vivo anti-inflammatory effects
1 Oxidative stress has also been implicated in the
pathogenesis  of  diabetes, liver  damage,
neurotoxicity, inflammation, cancer, cardiovascular
disorders, neurologic disorders, as well as in the
process of age 2.

Holoptelea integrifolia have been wused in
traditional health care, particularly among the tribal
communities system and commonly known as
Indian Elm tree. It is a large deciduous tree
distributed throughout the greater part of India up
to an altitude of 2,000 feet **. The family Ulmaceae
is comprised of 200 species belonging to 15 genera
which are spread in tropical, temperate regions of
Northern Hemisphere. The plant is found in the
tropical region of Asia, including India, Nepal, Sri
Lanka, Indo-China, Cambodia, Laos, Myanmar,
Vietnam, Burma, and China. It is also found in the
lower Himalayan belt to Tranvancore, the southern
part of India. In Pakistan, 3 genera and 7 species of
the drug are found in Karachi and in some other
parts of Sindh *. Holoptelea integrifolia is the only
species of this genus found in this region. Many
pharmacological effects of this plant have been
reported including anti-inflammatory, anthelmintic,
antibacterial, antidiarrheal, antitumor, adaptogenic,
antidiabetic and antioxidant activity and wound
healing potential *°.

By these noticeable uses of Malpighia emarginata
and Holoptelea integrifolia were selected for my
further work. Due to the lack of well-documented
scientific evidence, the present research paper is
focused on muscle relaxant and depressant activity.

MATERIALS AND METHODS:

Plant Materials: The leaves and fruits of
Malpighia emarginata (ME) were collected from
the botanical garden of Acharya N. G. Ranga
Agricultural University, Hyderabad, Telangana,
India. The leaves and bark of Holoptelia
integrifolia (HI) were collected from the wild
growing tree in the Kakatiya University Campus,
Warangal, India. The collected plant species were
identified and authenticated by qualified
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Taxonomist, Professor K. S. Raju Botanist
Department of Botany, Kakatiya University,
Warangal, Telangana, India. A specimen was
(Specimen no: PLM-2150 and PLH-2151)
deposited in the institutional herbarium. The
collected plant material was made thoroughly free
from any foreign organic matter, and a part of the
material was dried under shade. The dried plant
materials were sliced into small pieces, and the
coarse powder was made using a domestic
mechanical grinder then stored in a tight container
and used for further studies.

Preparation of the Extracts: Coarsely powdered
leaves, bark, and fruits of selected plant parts were
subjected to extraction using Soxhlet extractor for
72 h at a temperature not exceeding the boiling
point of the solvent by increasing polarity from
petroleum ether (PE), ethyl acetate (EA) and
methanol (MA). The extract was filtered using
Whatman filter paper (no. 1), and then concentrated
under vacuum. Finally dried at 45 °C and the
extracts were kept in sterile bottles and refrigerated
until use.

Experimental Animals: Wistar rats (150-200 Q)
and albino mice (20-25 g) of both sexes were
selected and procured from Mahaveer enterprises,
Hyderabad, India. The selected animals were
maintained under standard laboratory conditions
temperature at 251 °C, relative humidity 55£10%
and with 12 h light/dark cycle. The animals were
fed with standard pellet diet and water ad libitum.
Animals were acclimatized to the laboratory
conditions for one week. All experiments were
performed according to the Institutional Animal
Ethics Committee (IAEC) No: 1663/PO/Re/S/12/
CPCSEA.

Acute Toxicity and Gross Behavioral Changes of
ME and HI: The lethal dose (LDsp) for petroleum
ether [PEME (L) and PEMF(F)], ethyl acetate
[EAME (L) and EAME (F)] and methanolic
[MAME (L) and MAMF (F)] extracts of ME
leaves, fruits and for petroleum ether [PEHI (L)
and PEHI (B)], ethyl acetate [EAHI (L) and EAHI
(B)] and methanolic [MAHI (L) and MAHI (B)]
extracts of HI leaves and bark was determined by
the method of Miller and Tainter '° modified by
Irwin *' using female Albino mice. Toxicity studies
were carried out to check whether extracts
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produced any mortality, gross behavioral and
adverse reactions when given at maximum
concentration (2000 mg/kg). The selected animals
were divided into two different groups (n=6) and
administered with the dose of 100, 200, 400, 600,
1000 and 2000 mg/kg, while the control group
received only the vehicle (2-5% acacia, p.0.). After
administration animals were observed for their
behavior and mortality up to 24 h.

Experimental Protocol:

Muscle Relaxant Activity by Rota-Rod: The
muscle relaxant effect was assessed by using
rotarod apparatus. The selected animals were
trained to remain for 3 min on rotating rod (25 rpm)
for a week. After training the animals are divided
into different groups (n=6). Each animal after
receiving the sample was assessed their ability to
remain on the rotating rod before and after 30 min.
The falloff time from the rod was observed and
noted at 0, 0.5, 1, 2 and 3 h for each animal *.

Muscle Relaxant Activity of Leaves and Fruits
Extracts of ME: Group-l received 2% acacia,
group-I1 received diazepam (4 mg/kg), group-I11 to
XIV test groups received ME leaves and fruits
extracts (200 and 400 mg/kg) as PEME (L) (Il &
IV), EAME (L) (V & VI), MAME (L) (VIl &
VIII), PEME (F) (IX & X), EAME (F) (XI & XII)
and MAME (F) (X111 & XIV) respectively *®,

Muscle Relaxant Activity of Leaves and Bark
Extracts of HI: Group-l received 2% acacia,
group-11 received diazepam (4 mg/kg), group-1l1 to
XIV test groups received HI leaves and bark
extracts (200 and 400 mg/kg) as PEHI (L) (Il &
IV), EAHI (L) (V & VI), MAHI (L) (VII & VIII),
PEHI (B) (IX & X), EAHI (B) (XI & XII) and
MAHI (B) (X111 & XIV) respectively .

Locomotor Activity of Leaves and Fruits
Extracts of ME: The depressant activity of
extracts was done by actophotometer. Each mouse
was placed individually in actophotometer for 5
min and the basal reaction time is noted.
Experimental animals were randomly selected and
divided into different groups consisting of 6 mice
in each group. Each group received a particular
treatment as group-1 received 2% acacia as control,
group-11 received diazepam (4 mg/kg), group-1l1 to
XIV received ME leaves and fruits extracts (200
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and 400 mg/kg) as PEME (L) (Il & IV), EAME
(L) (V & VI), MAME (L) (VI & VIII), PEME (F)
(IX & X), EAME (F) (XI & XII) and MAME (F)
(X1l & XIV) respectively *°.

Locomotor Activity of Leaves and Bark Extracts
of HI: Group-l received 2% acacia as control,
group-I1 received diazepam (4 mg/kg), group-I1I to
XIV received HI leaves and bark extracts (200 and
400 mg/kg) as PEHI (L) (11l & IV), EAHI (L) (V &
VI), MAHI (L) (VII & VIII), PEHI (B) (IX & X),
EAHI (B) (XI & XI1) and MAHI (B) (X!l & XIV)
respectively *°.

Statistical Analysis: Results were expressed as
Mean =+ SEM, statistical significance was
calculated by applying one-way ANOVA (Dunnett
test). P<0.05 was considered significant.

RESULTS AND DISCUSSION:

Acute Toxicity and Gross Behavioral Changes:
Based on the results, the ME and HI extracts of
different parts of plant extracts did not produce any
toxic effect up to 2000 mg/kg. To optimize the dose
levels, 200 and 400 mg/kg body weight were
selected for conducting experiments. The animals
were observed for 4 and 24 h after oral
administration; the treated animals were showed
sleep, sedation and loss of muscle tone after 4 h
only.

Rota-Rod Test: In this test, the leaves and fruit
extracts of PEME, EAME, and MAME with 200
and 400 mg/kg were showed a more significant
reduction in the time spent by the animals on the
revolving rod when compared to the control
(P<0.01, P<0.001) at 2 h. The standard drug
(diazepam) also showed a highly significant effect
when compared to the control (P<0.001). At 1% h
all three extracts with 400 mg/kg show significant
(P<0.001) relaxant effect were observed and with
the same dose at 30 min, and 3 h also shows a
significant effect (P<0.05) when compared with
control groups. However, two different doses of
ME (200 and 400 mg/kg p.o.,) showed a dose-
dependent increase in muscle relaxation effect
when compared to the control Table 1. MAHI of
leaves and bark extracts (200 and 400 mg/kg) were
more significant towards muscle relaxant effect
(P<0.01, P<0.001) than PEHI and EAHI (P<0.05,
P<0.01) when compared with control at 1 h Table 2.
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TABLE 1: MUSCLE RELAXANT ACTIVITY OF M. EMARGINATA LEAVES AND FRUITS EXTRACTS

Treatment Dose Fall off timeinasec (Mean+ SEM)
(mg/kg) 0 min 30 min 1h 2 h 3h

Control 2% acacia 126.21+0.52 120.10£0.43 114.10+0.46 110.12+0.42 108.10+0.42
Diazepam 4 120.66+0.34 90.23+0.32*** 57.21+0.34*** 45.26+0.35*** 60.32+0.33***

PEME(L) 200 125.40+0.26 119.12+0.53 112.20+0.26* 108.10+0.23** 109.30+0.26
400 124.10+0.57 118.56+0.32* 98.10+0.52*** 105.20+0.55*** 106.54+0.53*

EAME(L) 200 123.90+0.36 119.62+0.24 112.44+0.34* 108.21+0.32** 109.24+0.31
400 122.65+0.44 118.60+0.63* 96.42+0.28*** 104.42+0.20*** 106.50+0.22*

MAME(L) 200 125.68+0.65 119.82+0.20 112.22+0.65* 108.20+0.67** 109.40+0.62
400 123.83+0.21 118.54+0.32* 100.83+0.24*** 100.83+0.26*** 106.48+0.26*

PEME(F) 200 126.03+0.25 119.04+0.24 112.26+0.25* 108.15+0.24** 109.34+0.22
400 124.23+0.32 118.46+0.30* 96.26+0.35*** 105.26+0.32*** 106.51+0.30*

EAME(F) 200 124.32+0.64 119.30+0.64 122.32+0.66* 108.18+0.64** 109.30+0.62
400 123.13+0.63 118.53+0.62* 97.12+0.60*** 104.12+0.61*** 106.52+0.65*

MAME(F) 200 122.33+0.40 119.33+0.42 112.30+0.44* 108.26+0.42** 109.38+0.40
400 121.20+0.52 118.58+0.50* 92.23+0.54*** 100.22+0.50*** 106.53+0.53*

Values are Mean + SD, n=6 in each group. "P<0.05, P<0.01, ~ P<0.001 when compared with control group (Dunnett test).

TABLE 2: MUSCLE RELAXANT ACTIVITY OF H. INTEGRIFOLIA LEAVES AND BARK EXTRACTS BY ROTA-ROD

Treatment Dose Fall off time in a sec (Mean = SEM)
(mg/kg) 0 min 30 min 1h 2h 3h

Control 2% acacia 136.32+0.63 125.13+0.54 118.24+0.49 100.30+0.42 110.45+0.64
Diazepam 4 130.69+0.38 121.22+0.38* 91.78+0.62*** 96.34+0.39** 109.32+0.48
PEHI(L) 200 134.42+0.66 123.53+0.64 114.43+0.49** 99.32+0.53 108.55+0.82
400 132.12+0.58 122.88+0.32* 110.36+0.64*** 98.78+0.55 107.89+0.56
EAHI(L) 200 133.72+0.45 124.57+0.24 115.90+0.38** 100.39+0.59 108.76+0.39
400 132.69+0.59 122.95+0.77* 109.63+0.76*** 99.42+0.81 107.52+0.60
MAHI(L) 200 131.61+0.62 124.91+0.83 113.84+0.53** 99.21+0.66 109.99+0.54
400 130.92+0.56 121.49+0.59* 98.92+0.69*** 97.86+0.74* 108.66+0.83
PEHI(B) 200 135.22+0.39 123.99+0.62 115.49+0.63** 100.92+0.29 109.49+0.36
400 133.48+0.47 122.86+0.47* 111.6040.74*** 99.99+0.75 108.59+0.62
EAHI(B) 200 133.42+0.48 124.56+0.88 114.44+0.61** 101.28+0.89 109.77+0.68
400 132.23+0.41 123.12+0.54* 105.96+0.78*** 100.61+0.68 108.54+0.69
MAHI(B) 200 134.82+0.62 123.20+0.65 113.11+0.58** 101.55+0.49 109.94+0.46
400 131.66+0.55 121.02+0.54* 95.92+0.61*** 97.12+0.50* 108.33+0.58

Values are Mean # SD, n=6 in each group. "P<0.05, P<0.01,  P<0.001 when compared with control group (Dunnett test).

The centrally acting skeletal muscle relaxant
(diazepam) which acts by enhancing the effects of
GABA. In CNS the most potent inhibitory
neurotransmitter was GABA. Different muscle
relaxant, sedative-hypnotic, and anxiolytic drugs
mediate their action through GABA ?°. Therefore,
ME and HI it is possible that may act by
potentiating GABAergic inhibition in the CNS
through membrane hyperpolarization causing a
decrease in the firing rate of critical neurons in the
brain.

Alternatively, it may be due to direct activation of
GABA receptor by the extracts. The muscle
relaxant effect of plants is due to the similar effect
on the GABA (A) receptor. The muscle relaxant
activity observed with ME, and HI may be due to
the presence of flavonoids, alkaloids, and
terpenoids in the plant extract. The standard

reference drug diazepam acts as an anxiolytic at
low doses and a muscle relaxant at higher doses. It
has been used in several studies as a positive
control for testing the skeletal muscle relaxation .
Diazepam produced statistically significant muscle
relaxation in comparison with control as well as
extract. However, to date, there has been no
published literature proving the skeletal muscle
relaxant effect of this traditional medicine.

This study proves that Ml and HI is a skeletal
muscle relaxant. Phytochemical analysis of leaves
revealed the presence of alkaloids, tannins, cardiac
glycosides, steroids, terpenoids, flavonoids,
reducing sugars, and saponins 2. The muscle
relaxant activity observed with M1 and HI may be
due to the presence of flavonoids, alkaloids, and
terpenoids in the plant extract. The observed
muscle relaxant effect of ME and HI may be due to

International Journal of Pharmaceutical Sciences and Research 645



Padmaja et al., IJPSR, 2019; Vol. 10(2): 642-648.

the agonistic effect on GABA / benzodiazepine
receptor complex 2. In this case, diazepam at a
dose of 4 mg/kg body weight showed a significant
lack in motor coordination and muscle relaxant
activity in animals and animals treated with the
extract showed muscle relaxation and reduced
motor activity.

Actophotometer:

Test for Locomotor Activity: The leaves and fruit
extracts of EAME and MAME showed significant
(P<0.05) reduction in locomotor activity at 1 and
4h with 400 mg/kg, whereas PEME treated animals
does not show any significant alteration in their
locomotion. Treatment with both doses of leaves
and fruit extracts PEME, EAME and MAME
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significantly (P<0.01, P<0.001) reduced the
number of movements was observed at 2 and 3 h
when compared with control. The results were
summarized in Table 3.

The leaves and bark extracts of PEHI, EAHI &
MAMHI shown significant (P<0.05) reduction in
locomotor activity at 1 and 3 h with 400 mg/kg
whereas treatment with 200, 400 mg/kg and
diazepam significantly reduced (P<0.01, P<0.001)
when compared with control at 2 h Table 4.
Another important step in evaluating CNS drug
action is to observe its effect on the locomotor
activity of the animal. The activity is a measure of
the level of excitability of the CNS and decreased
activity results from CNS depression .

TABLE 3: DEPRESSANT ACTIVITY OF M. EMARGINATA LEAVES AND FRUITS EXTRACTS

Treatment Dose Locomotor activity (Scores) in 5 min (Mean + SEM)
(mg/kg) Before treatment After treatment
Oh 1h 2h 3h 4h

Control 2% acacia 130.66+0.41 132.12+0.32 124.30+0.54 107.20+0.67 123.66+0.88
Diazepam 4 129..30+0.34 129.65+0.34*  42.62+0.34***  90.67+0.76***  121.32+0.28*
PEME(L) 200 130.22+0.69 130.12+0.50 123.56+0.52 105.12+0.68* 122.67+0.23
400 129.60+0.52 130.10+0.83 123.50+0.50 104.62+0.23** 122.32+0.42
EAME(L) 200 129.44+0.71 131.34+0.88 121.60£0.45**  94.53+0.42*** 123.67+0.90
400 129.21+0.40 129.56+0.22*  97.23+0.34***  92.4040.34*** 121.33+0.31*
MAME(L) 200 130.26+0.76 131.82+0.55 121.64+0.44**  93.25+0.31*** 123.88+ 0.82
400 130.34+0.34 129.65+0.34*  96.28+0.59***  91.42+0.42***  121.10+0.34*
PEME(F) 200 130.42+0.65 130.22+0.51 123.58+0.60 105.22+0.68* 122.78+0.64
400 129.32+0.24 130.18+0.80 123.42+0.31 104.53+0.23** 122.30+0.77
EAME(F) 200 130.2040.72 131.24+0.82 121.58+0.45**  94.50+0.46*** 123.22+ 0.52
400 129.35+0.32 129.50+0.21*  98.90+0.42***  92.43+0.38*** 121.60+0.33*
MAME(F) 200 130.40+0.64 131.80+0.50 121.574£0.60**  93.52+0.42*** 124.30+0.44
400 129.30+0.22 129.62+0.34*  98.50+0.35***  92.40+0.31*** 121.42+0.76*

FEF

Values are Mean + SD, n=6 in each group. "P<0.05, ~ P<0.01,

P<0.001 when compared with control group (Dunnett test).

TABLE 4: DEPRESSANT ACTIVITY OF H. INTEGRIFOLIA LEAVES AND BARK EXTRACTS BY ACTOPHOTOMETER

Treatment Dose Locomotor activity (Scores) in 5 min (Mean + SEM)
(mg/kg) Before treatment After treatment
Oh 1h 2h 3h 4h

Control 2% acacia 130.66+0.41 132.12+0.32 130.22+0.51 126.99+0.52 124.45+0.53
Diazepam 4 129.30+0.34 128.10+0.34* 88.59+0.24***  119.24+0.35**  120.30+0.26
PEHI (L) 200 130.22+0.69 130.12+0.50 123.53+0.50** 125.80+0.45 121.62+0.28
400 129.60+0.52 129.72+0.83*  102.43+0.38***  124.41+0.60*  122.89+0.37
EAHI (L) 200 129.44+0.71 131.34+0.88 122.31+0.46** 126.56+0.48 123.98+0.68
400 129.21+0.40 129.56+0.22*  101.29+0.39***  123.51+0.39*  121.22+0.35
MAHI (L) 200 130.26+0.76 131.82+0.55 121.22+0.42** 125.18+0.41 122.78+ 0.64
400 130.34+0.34 129.10+0.34* 99.28+0.59*** 122.40+0.44*  121.12+0.39
PEHI (B) 200 130.42+0.65 130.22+0.51 123.76+0.72** 125.32+0.54 121.45+0.60
400 129.32+0.24 129.18+0.80*  112.26+0.28***  123.50+0.29*  120.90+0.72
EAHI (B) 200 130.20+0.72 131.24+0.82 121.23+0.49** 126.35+0.27 122.31+0.54
400 129.35+0.32 129.32+0.21* 108.962+0.36***  123.46+0.43*  121.21+0.23
MAHI (B) 200 130.40+0.64 131.80+0.50 120.56+0.52** 125.43+0.59 123.32+0.27
400 129.30+0.22 129.08+0.34* 97.45+0.31*** 122.26+0.33*  121.04+0.37

Values are Mean + SD, n=6 in each group. P<0.05, ~ P<0.01,

Eiid
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The decrease in locomotion implies depression
effect on the central nervous system and also it has
been well-known that an augment in the
concentration of gamma-aminobutyric  acid
(GABA) may lead to CNS depressant effect 2> %.
This suggests that ME and HI may act via GABA
receptors. The extract significantly decreased the
locomotor activity as observed in the results of the
actophotometer test.

CONCLUSION: In the present study, the
administration of pet ether, ethyl acetate and
methanol fractions of M. emarginate (ME) and H.
integrifolia (HI) has significant muscle relaxant and
locomotor activity. The present study indicates that
ME and HI can be used in the treatment of anxiety.
It is further suggested that it can also be used as a
supportive drug with other Ayurvedic drugs.
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