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Original Research Article 1 

 2 

Evaluation of CNS depressant, antidiarrheal and antipyretic activities of 3 

ethanolic leaf extract of CalophylluminophyllumL. on swiss albino mice. 4 

 5 

Abstract 6 

Objective 7 

The objectives of our study were to evaluate the CNS depressant, antidiarrheal and antipyretic 8 

action of ethanol lextract of Calophylluminophyllum L. 9 

Method 10 

TheCNS depressant activity of C.inophyllumwas evaluated using hole-cross, hole-board and 11 

open-field models in swiss albino mice whereas castor-oil induced diarrhea was used to evaluate 12 

its antidiarrheal activity. The antipyretic activity was evaluated by the Brewer’s yeast-induced 13 

hyperthermia in mice. 14 

Results 15 

The experimental result indicates that ethanol extract of C. inophylluminduced significant 16 

(p<0.05) and dose-dependent CNS depressant activity in tested animals and the observed CNS 17 

effect was comparable to standard drug diazepam. The plant extract given at the doses of 250 18 

and 500 mg/kg showed significant inhibition(41.66% and 62.19%, respectively)of the castor oil-19 

induceddiarrhea. In the yeast-induced pyrexia, the plant extract displayed dose-dependent 20 

inhibition of body temperature when compared to the reference standard paracetamol.  21 

Conclusion 22 

We conclude that C. inophyllum leaf has significant CNS depressant, antidiarrheal and 23 

antipyretic activities, whichprovide scientific support for its medicinal applications. 24 

Keywords: CNS depressant; antidiarrheal; antipyretic; Calophylluminophyllum. 25 

1. Introduction 26 

 27 

Calophylluminophyllum (Clusiaceae),commonly known as “Indian laurel” or Alexandrian laurel 28 

is a large evergreen tree with a broad spreading crown of irregular branches and thick trunk 29 

covered with a rough,black and cracked bark [1,2,3]. The tree is usually 2 to 3m in height with a 30 

dense canopy of glossy,shiny,tough, elliptical leaves that are rounded at the bases [4, 5].It has 31 
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white flowers arranged in axillary cymes with a sweat lime-like fragrance [6]. Fruits are 32 

spherical drupe arranged in acluster having a single large seed. Once ripe, their smooth, yellow 33 

epidermis discloses a thin layer of pulp, which tastes somewhat of apple.The gray, ligneous and 34 

rather soft nut contains a pale yellow kernel, which is odorless when fresh. Once chewed, it coats 35 

the mouth and emulsifies saliva, and its insipid taste becomes bitter.It is awidespread tree that is 36 

indigenous to tropical Asia and geographically distributed in Melanesia and Polynesia [3]. It 37 

grows widely in the coral sands and on the seashore. The species was broughtnorth to Hawai’i 38 

from the South Pacific islands in early migrations of Polynesian settlers.Several parts of 39 

Calophyllum inophyllumare traditionally used in folk medicine for treating various health 40 

problems. In Java, the tree is said to have diuretic properties [7, 8].In China, this plant is used in 41 

the treatment of eye diseases, wounds,rheumatism, and inflammations in traditional Chinese folk 42 

medicine [9, 10]. This plant is used in Asia and India for orchitis and in the treatment of 43 

gonorrhea. The fresh leaves infusion of C.inophyllum are frequently used for treating bacterial 44 

infection, fungal infection anddried leaf for different kinds of skin problems,sores,cuts,and 45 

wounds [11,12,13,14]. In Cambodia, the leaves are inhaled as a treatment for migraines and 46 

vertigo. The bark is used as an antiseptic and disinfectant.In Cameroon, the aqueous extracts of 47 

the root bark and leaves are used as a cicatrisant and are also used in the treatment of wounds 48 

and herpes [15].The root bark and nut of Calophyllum inophyllum possessed the most significant 49 

cytotoxicity against the KB cell line and antimicrobial activities [15]. Seed oil from C. 50 

inophyllum has been used in folk medicine in the treatment of aching joints and rheumatism [16]. 51 

C.  inophyllumpossessed strong activity against human immunodeficiency virus type 1 [17, 18]. 52 

To treat several injuries some of these species are used in folk medicine [2]. It also contains 53 

antihyperlipidemic and antioxidant activity [1]. 54 

Preliminary phytochemical analysis ofC.  inophyllumresultedin a wide variety of chemical 55 

constituents including Coumarinic derivatives: calophyllolide [20],inophyllolidsincluding 56 

inophyllumB, P,C and E [15, 20, 21],calophyllic acid containing calophynic acid 57 

[22],brasiliensic acid and inophylloidicacid [23]. Xanthone derivative such as inoxanthone [15], 58 

caloxanthone A and B, macluraxanthine,1,5-dihydroxyxanthone [24], caloxanthoneD, 59 

caloxanthoneE,caloxanthone N [9], gerontoxanthone C [25] and 2-hydroxyxanthone [26], 60 

tannins, alkaloids [27], chalcones, benzofurans and triterpenes [4, 5, 28, 29, 30] dflavonoid 61 

compound as amentoflavone [31,32]. 62 
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2. Material and methods 63 

 64 

2.1 Drugs and chemicals 65 

 66 

All the chemicals used in this study were of analytical grade. Ethanol was bought from SIGMA 67 

chemical Co.(St Louis, USA).Castor oil was purchased from WELL’s Heath Care,Spain.Normal 68 

saline solution (0.9% NaC1) (Beximco Infusion Ltd.), diazepam (Incepta Pharmaceuticals 69 

Ltd.),loperamide manufactured by SquarePharmaceuticals Ltd., Bangladesh, was bought from 70 

alocalpharmacy. 71 

 72 

2.2 Plant materials 73 

 74 

The authors collected fresh leaves of C. inophyllum leaves from Botanical garden, Mirpur, 75 

Dhaka, Bangladesh. The plant was identified by the taxonomist of Bangladesh National 76 

Herbarium, Mirpur, Dhaka, Bangladesh(accession number DACB: 39674)where avoucher 77 

specimen was deposited as documentation. 78 

 79 

2.3 Preparation of extract 80 

 81 

250g of plant extractwas soaked in 1000 ml of 99% ethanol in clean, sterilized, and flat-82 

bottomed glass container and shaken two times a day for 15days at room temperature. Afterward 83 

the plant extract was subjected to filtration with sterilized cotton material followed by Whitman 84 

No.1 filter paper. After filtration the extract was evaporated using rotary evaporator (Bibby RE-85 

200, Sterilin Ltd., UK) at 4 rpm and 65-ºC temperatures and the remaining gummy concentrate 86 

was taken asacrude extract or ethanol extract.The extract was stored inarefrigerator at 4 °C until 87 

used for treatment [33]. 88 

 89 

2.4 Experimental animals 90 

 91 

Swiss albino mice of either sex (25g to 30g)were collected from the animal Resource Branch of 92 

the International center For Diarrheal Disease and Research, Bangladesh (ICDDR, B). Animals 93 

placed under favorable environmental conditions maintained optimumtemperature (25±2ᵒC), 94 

humidity (45-55 %) and rodent food and waterwere provided formulated by the ICDDR, B.All 95 

animals were treated according to the guidelines of ‘Guide for the Care and Use of Laboratory 96 

Animals’, 8th edition, prepared by the National Academy of Sciences and published by the 97 

National Institute of Health (US). 98 

2.5 CNS depressant activity test 99 

2.5.1 Hole-cross test 100 

The method was adopted as described by Hussain et al (34). A steel partition was fixed in the 101 

middle position of a cage having a size of 30-cm×20 cm×14 cm. A hole of 3 cm diameter was 102 
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made in the partition for easy passage of mice in the cage. The mice were divided into control 103 

(placebo), reference standard, and test group. The test groups receivedanethanolic extract of 104 

C.inophyllumat the dose of 500 and 250 mg/kg body weight orally whereasthecontrol group 105 

received vehicle (1% Tween 80 in water) at 10 mL/kg body weight orally andthereference 106 

standard group received diazepam at a dose of 1 mg/kg body weight orally. The number of 107 

movement from one compartment to the other through the hole was counted at 0, 30, 60, 90 and 108 

120 min after oral administration of test drugs for a period of 3 min. 109 

2.5.2 Hole board test 110 

The experiment was performed as described by Emran and Rahman (2014) (35). A 30 × 20 × 111 

14cm3 size hole cross box was used to carry out the experiment. A steel partition was fixed in 112 

the middle of a cage. There was a 3 cm hole in the partition of the cage. The animals were 113 

divided into control, standard, and test groups containing five mice each. The test groups 114 

received the ethanol extract of C.inophyllum orally at a dose of 250 and 500 mg/kg body weight 115 

whereas the normal control group received vehicle (1% Tween-80 in water orally). The number 116 

of movement through the hole from one compartment to the other was counted at 0, 30, 60, 90 117 

and 120 min for a period of 3 min. Diazepam (1 mg/kg body weight i.p.) was used as positive 118 

control in the hole board test. 119 

2.5.3 Open field test 120 

The experiment was conducted according to the method described by Gupta et al. (1971) (36). The 121 

animals were divided into control, standard and test groups containing five mice each The test 122 

groups received the ethanol extract of C.inophyllumat a dose of 250 and 500 mg/kg body weight 123 

orally whereas the normal control group received vehicle (1% Tween-80 in water orally). The 124 

floor of open field was divided into a series of squares and each square alternately colored black 125 

and white. The apparatus oftheopen field had a 40 cm high wall. Each mouse was placed at the 126 

center of the field and the number of squares traveled   by the animals was counted at 0, 30, 60, 127 

90 and 120 min for 3 min. 128 

 129 

2.6 Antidiarrheal activity test 130 

2.6.1 Castor oil-induced diarrhea 131 

The experimentwas conducted according to the method Shoba and Thomas (2001) (37). Animals 132 

were divided into four groups of four mice each.Two test groups were administered orally with 133 

ethanol extract of C.inophyllumorally at a dose of 250 and 500 mg/kg body weight, respectively. 134 

Thereference standard group was given loperamide 5 mg/kg as, while the control  (placebo) 135 

group was treated with only distilled water.One hour after administration of extract and drug, 136 

each mouse was administered ofastandard dose of 2 ml of castor oil and housed in a separate 137 

cage where stools were collected on blotting paper sheet of uniform weight placed for collecting 138 

of fecal material. The number of fecal pellets (hard and soft pellets) was counted up to 5 h at 139 

each hour interval. Percent inhibition (PI) was calculated as follows:  140 

 141 

 142 

 143 
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PI = 

Mean defecation (control group-treated group) × 100 

Mean defecation of control group 
 

2.7Antipyretic activity test 144 

2.7.1 Brewer’s yeast induced pyrexia 145 

The antipyretic activity was evaluated by Brewer’s yeast induced pyrexia intheexperimental 146 

animal.The animals were injected with 10 ml/kg body weight 20% aqueous suspension of 147 

brewer’s yeast subcutaneously andrectal temperature of animals was recorded using an Ellab 148 

thermometer (33.19 ± 0.40 °C). After 18 h of subcutaneous administration showed an increase of 149 

0.3–0.5 °C in rectal temperature were selected for the antipyretic activity test. Treated groups 150 

receivedanethanolic extract of C.inophyllum  (500 mg/kg) orally,paracetamol (150 mg/kg) as 151 

reference drug whereasthecontrol group (placebo) received distilled water (10 ml/kg) only. The 152 

rectal temperature was recorded at 1 h intervals up to 3 h after administration ofthetest drugs(39). 153 

 154 

 155 

2.8 Statistical analysis 156 

Data obtained wasanalyzed by one-way ANOVA test followed by Dunnett’s multiple 157 

comparisons post-hoc testusing SPSS version 16.0 for Windows®and the results obtained were 158 

compared with the control group. P < 0.05 was considered to be statistically significant. 159 

3. Results 160 

3.1 CNS depressant activity 161 

3.1.1 Hole-cross test 162 

The table-1 demonstrates the result ofthehole-cross test of C. inophyllum leaves. The second 163 

observation period (30 min) manifested decreased locomotorsactivity, which was maintained up 164 

to the 5th observation period (120 min) for extracts. The extract showed the dose-dependent 165 

lowering of locomotion activity, which was comparable to standard drug diazepam. The extract 166 

showed dose-dependent activity of 5.00-± 0.41and 3.50 ± 0.96 (number of movements) 167 

respectively at the dose of 250 and 500 mg/kg body weight whereas the standard drug diazepam 168 

showed 4.75 ± 1.38 (number of movements) at the dose of 1 mg/kg. 169 

 170 

 171 

 172 

 173 

 174 

Table 1: Effect of ethanol extract of the C.  inophyllum leaves on hole cross test in mice 175 
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Group 
Number of Movements (Mean±SEM) 

0 min 30 min 60 min 90 min 120 min 

Control 5.00 ± 1.08 5.25 ± 2.02 3.25 ± 0.63 2.25 ± 0.48 2.00 ± 0.71 

Diazepam 

1 mg/kg 6.00 ± 1.92 9.00 ± 3.42 8.00 ± 2.04 

5.50 ± 1.85 
4.75 ± 1.38 

C. inophyllum ( 
250 mg/kg) 0.50 ± 0.29* 1.75 ± 1.11 4.00 ± 0.71 

2.50 ± 1.04 
5.00 ± 0.41* 

C. 

inophyllum(500 
mg/kg) 5.00 ± 1.47 3.50 ± 0.65 4.00 ± 0.91 

2.25 ± 0.63 
3.50 ± 0.96 

Values are reported as mean ± S.E.M. (n = 5). Values are analyzed as compared to control using 176 

one-wayANOVA followed by Dunnett’s post Hoc test. Asterisks indicated statistically 177 

significant values from control, * indicates P= 0.05. 178 

3.1.2 Hole-board test 179 

Table-2 provides the result of thehole-board test of C. inophyllum leaves. After 90 and 120 180 

minutes in hole board test, the extract given at the dose 500 mg/kg body weight displayed a 181 

significant (p<0.05) number of head dipping behavior and the results were 13.50 ± 2.22 and 182 

15.00 ± 3.29(number of movements)respectively compared to control group. The reference drug 183 

diazepam showed significant (p<0.05)lowering of the number of head dipping (21.50 ± 3.30) 184 

behavior at 120 min. 185 

 186 

 187 

 188 

 189 

 190 

 191 

 192 

 193 

 194 

 195 

Table 2: Effect of ethanol extract of the C.  inophyllum leaves on hole board test in mice 196 
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Group 
Number of Movements (Mean±SEM) 

0 min 30 min 60 min 90 min 120 min 

Control 39.75 ± 6.71 23.75 ± 1.89 17.00 ± 2.08 20.75 ± 3.92 20.00 ± 1.87 

Diazepam 

1 mg/kg 47.50 ± 4.79 23.25 ± 2.84 27.25 ± 3.79 20.00 ± 1.35 21.50 ± 3.30 

C. 

inophyllum(250 
mg/kg) 28.75 ± 0.48 14.25 ± 2.29** 15.00 ± 4.02 17.50 ± 4.33 25.50 ± 2.10 

C. inophyllum ( 
500 mg/kg) 42.50 ± 1.04 13.00 ± 1.96* 8.00 ± 2.48* 13.50 ± 2.22 15.00 ± 3.29 

Values are reported as mean ± S.E.M. (n = 5). Values are analyzed as compared to control using 197 

one-way ANOVA followed by Dunnett’s post Hoc test. Asterisks indicated statistically 198 

significant values from control, * indicates P= 0.05. 199 

3.1.3 Open Field Test 200 

In open field test, the extract displayed a significant suppression of the number of squares 201 

traveled by the mice and Table-3 displayed the result of this test. At 120 min, the test drug 202 

showed remarkable dose dependant CNS depression activity. At the dose of 500 mg/kg (28.25 ± 203 

5.76), the extract showed significant (p<0.01) reduction in the number of movement as compared 204 

to control group (39.75 ± 14.76) and reference standard diazepam (144.3 ± 24.35). 205 

 206 

 207 

 208 

 209 

 210 

 211 

 212 

 213 

 214 

 215 

Table 3:Effect of ethanol extract of the C.  inophyllum leaves on open field test in mice 216 
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Group 
Number of Movements (Mean±SEM) 

0 min 30 min 60 min 90 min 120 min 

Control 122.3 ± 12.15  111.3 ± 10.44 97.00 ± 15.15 35.50 ± 9.579 39.75 ± 14.76 

Diazepam 

1 mg/kg  175.8 ± 10.27 169.3 ± 23.23 134.3 ± 18.96 96.25 ± 35.97 144.3 ± 24.35** 

C. inophyllum 
250mg/kg 161.8 ± 6.29 107.3 ± 7.857 82.50 ± 5.95 59.50 ± 5.74 45.00 ± 13.03 

C. 

inophyllum500 
mg/kg 135.5 ± 25.59 97.25 ± 12.46 73.75 ± 3.15 57.00 ± 8.89 28.25 ± 5.76 

Values are reported as mean ± S.E.M. (n = 5). Values are analyzed as compared to control using 217 

one-way ANOVA followed by Dunnett’s post Hoc test. Asterisks indicated statistically 218 

significant values from control, * indicates P= 0.05, ** indicates P < 0.01. 219 

3.2 Antidiarrheal activity 220 

3.2.1 Castor oil-induced diarrhea 221 

As displayed in Table-4 showed,C. inophyllumleavesextract significantly (p<0.001) reduced the 222 

defecation pellets number as compared to control in the castor oil-induced diarrhea test. The 223 

extract treated group significantly (p<0.01) decreased the number of stools at 1 to 5 hours when 224 

compared to control group. C. inophyllum, showed 64.29% inhibition of diarrheal stools at the 225 

dose of 500 mg/kg body weight whereas the standard drug loperamide at the dose of 5mg/kg 226 

showed 71.43% inhibitory activity. 227 

 228 

 229 

 230 

 231 

 232 

 233 

 234 

 235 

Table 4: Effect of ethanol extract of C. inophyllum leaves on the castor oil-induced diarrhea 236 

in mice  237 
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Group 
Total number 
of feces 

Number of 
diarrhea feces 

Inhibition of 
diarrhea (%) 

Control  11.50 ± 1.29 3.50 ± 0.58 - 

Standard (Loperamide 5 mg/kg) 6.50 ± 1.26 *** 1.00 ± 0.82 ** 71.43 

C. inophyllum (250 mg/kg) 4.50 ± 2.44 ** 2.00 ± 1.10 * 41.66 

C. inophyllum (500 mg/kg) 3.15 ± 2.12 *** 1.12 ± 0.5 ** 62.19 

Values are reported as mean ± S.E.M. foragroup of five animals (n = 5). Values are analyzed as 238 

compared to control using one-way ANOVA followed by Dunnett’s post Hoc test. Asterisks 239 

indicated statistically significant values from control, * indicates P= 0.05, ** indicates P < 0.01 240 

and *** indicates P < 0.001. 241 

3.3Antipyretic activity 242 

3.3.1 Brewer’s yeast-induced pyrexia 243 

Brewer's Yeast injection increased in rectal temperature (Table 4). The extract at the doses of 244 

250 and 500 mg/kg body weight showed marked reduction of rectal temperature in 1h, 2h and 3h 245 

after administration of the extract and displayed peak anti-pyretic effect at the dose of 500 mg/kg 246 

in 3rd h (96.23 ± 0.83˚C, p<0.001) as compared to control (96.35 ± 0.44˚C).Standard drug 247 

paracetamol showed significantanti-pyretic effect and reached the peak in 3rd h (96.35 ± 0.44˚C, 248 

p<0.001) as compared to control group. 249 

 250 

 251 

 252 

 253 

 254 

 255 

 256 

 257 

 258 

 259 

Table 6: Effect of ethanol extract of C. inophyllum leaves on Brewer’s yeast-induced 260 

pyrexia in mice. 261 
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Treatment 
Dose 

(mg/kg) 

Temperature in ˚C 

Initial Pyretic 1 h 2 h 3 h 

Control 10 96.23 ± 0.49 99.00 ± 0.58 98.68 ± 0.85 96.05 ± 0.20 96.35 ± 0.44 

Paracetomol 150 97.35± 0.39* 97.30± 0.34* 
96.58 ± 0.81** 

95.33 ± 0.20 
95.35 ± 0.31 

Calophyllum 

inophyllum(250 
mg/kg) 

250 96.80 ± 0.26 98.55 ± 0.40 95.28 ± 0.81 

96.63 ± 0.21 96.43 ± 0.31 

Calophyllum 

inophyllum(500 
mg/kg) 

500 96.58 ± 0.55 99.70 ± 0.47 94.83 ± 0.79 

95.45 ± 0.42 96.23 ± 0.83 

Values are reported as mean ± S.E.M. (n = 5). Values were analyzed as compared to control 262 

using one-way ANOVA followed by Dunnett’s post t-test. Asterisks indicated statistically 263 

significant values from control, * indicates P= 0.05, ** indicates P < 0.01. 264 

4. Discussion 265 

Diarrhea isagastrointestinal disorder, characterized by an excess fluid loss in the fecesand results 266 

from an imbalance between the absorptive and secretory mechanisms in the intestinal tract (40). 267 

The liberation of ricinoleic acid from castor oil results in diarrheal effect byinducingpermeability 268 

changes in mucosal fluid and electrolyte transport (41). The results of the present study show that 269 

the extract of C.  inophyllum  exerted a significant reduction in the frequency of diarrhea 270 

produced by castor oil. Since ricinoleic acid from castor oil stimulates motility and secretion by 271 

the release of prostaglandins (42). It can be assumed that the anti-diarrhoeal effect of ethanol and 272 

aqueous extracts may be due to the inhibition of prostaglandin biosynthesis.However, C.  273 

inophyllum showed significant depressant effects of the central nervous system (CNS) activity, 274 

using the open field, hole cross, hole-board methods (43). 275 

The antipyretic test,C. inophyllumgradually decreased locomotor activity and produced a 276 

significant increase in sedative effect during the period of observation. The locomotor activity is 277 

a useful measure of the CNS awareness and any decrease of this activity resulting 278 

fromthedepression of the central nervous system indicates a sedative effect (44). Sedation 279 

isprincipally mediated in the CNS. The mechanism of the CNS depressant effect of the extract 280 

could be mediated by interaction with the GABA receptor complex, which isthe most abundant 281 

inhibitory neurotransmitter in the central nervous system (CNS) and it is commonly thought that 282 

central nervous system depressant drugs exert their actions through gamma-amino butyrate 283 

(GABA)-mediated mechanisms (45).Extract of C. inophyllumhas many bioactive compounds 284 

such asflavonoids, alkaloids, saponins and steroids and these compounds may be ligands for the 285 

gamma amino-butyric acid type A (GABAA) receptors in the central nervous system(46). 286 
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Brewer’s yeast-induced pyrexia was employed for evaluating the antipyretic activities of ethanol 287 

extracts of C. inophyllum.  The present study showed that the ethanol extract of C. 288 

inophyllumleaves caused a better antipyretic action than paracetomol. It is well known that the 289 

non-steroidal anti-inflammatory drugs control fever by the inhibition of prostaglandin synthesis 290 

within the hypothalamus that regulates body temperature (47).It may be assumed that the extract 291 

exerts its antipyretic action through inhibition of prostaglandin synthesis within the 292 

hypothalamus, but additional studies are needed to define its antipyretic mechanism of action. 293 

5. Conclusion 294 

Extracts of C. inophyllum possessed significant CNS depressant, anti-diarrheal and antipyretic 295 

activities.  Additional prospective studies are needed to define its mechanism of action and its 296 

safetyfor the specific pharmacodynamics action.  297 

Ethical Approval 298 

The ethical aspects were explained in the Materials and Methods section. 299 
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