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ABSTRACT

Synthetic compounds are encompassing the majoapletic classes of drugs which resemblance to #beral or
existing therapeutically active compounds. Herewfttur synthetic compounds i.e. 2-bromopropylamine
hydrobromide, 3-bromopropyl ammonium bromide, osingino aniline and benzimidazole-2-thiol were suotgd

for analgesic, antipyretic, hypoglycemic and CN®rdssant activity in mice and rat model followirtgrelard
protocol. Among the four supplied synthetic compisyurbenzimidazole-2-thiol and 3-bromopropyl amminiu
bromide at a dose of 50 mg/kg body wt revealedfsignt analgesic activity with 37.85% and 42.858hibition of
writhing (P value < 0.001 in both cases). Nonelaf test samples showed antipyretic activity innnatlel at a dose

of 50 mg/kg body wt in comparable with standard@metic drug Paracetamol. On the other hand beldarole-
2-thiol reduced blood glucose level with respecstandard drug Glibenclamide having P value 0.00682 3-
bromopropyl ammonium bromide lengthened the Na-pbarbitone induced sleeping time having the P value
0.0009 which was statistically significant.

Keywords: Analgesic activity, Antipyretic activity, Hypoglgmic activity, CNS depressant activity, Synthetic
compounds.

INTRODUCTION

Synthetic drugs are those substances that are geddentirely from chemical reactions in a labonatdorheir
chemical structure can be identical to naturallgusdng drugs, such as cocaine and opium, but Hreyoften
designed to enhance effects from naturally occgrdirugs or to prevent side effects that are unveaany purely
synthetic compounds with no alternative naturalreeuare classified by the chemical structure of paeent
synthetic compound. Drugs that share a common stoueture belong to a particular group. But memlpétkin a
particular group may produce different effects. fatecological activity within a group may vary wiglell].

Although natural compounds and herbs were the lmdidi®atment for earlier days, the synthetic commuts have
taken over as the prime source of new drugs inntbéern world. Four synthetic compounds were sugptie
evaluate their primary biological activity. Theyar

a) 2-bromopopylamine hydrobromide 3#romopopyl ammonium bromide
¢) Ortho-amino aniline d) Benzimidazole-2-thiol
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MATERIALS AND METHODS

Collection of the test samples and experimental amals

Test compounds were 2-bromopropylamine hydrobropderomopropyl ammonium bromide, benzimidazole-2-
thiol and ortho-amino aniline obtained from the Bement of Pharmaceutical Chemistry, UniversityGxfaka,
Japan. It was a part of collaborative research vawniong Department of Clinical Pharmacy and Pharifoggo
University of Dhaka, Department of Pharmaceutiche®istry, University of Osaka, Japan and Departnoént
Pharmacy, ASA University of Bangladesh. The suppbli®@mpounds were preserved properly and subjected t
assays for different biological activities at shleadose per kg body weight of experimental anirBaliss-albino
mice Mus musculysaged 4-5 weeks and albino Wister rats (120-15@kgained from the animal house of
Jahangirnagar University, Bangladesh was usedherexperiment. They were kept in standard enviroriahe
condition and fed ICDDRB formulated rodent food amater. The experimental animals were handled aaugito
the animal ethical committee of University of Dhakaperly and strictly.

Evaluation of analgesic activity

Analgesic activity of test samples were evaluatgadetic acid induced Writhing Method [2]. In thigethod acetic
acid was administered intra-peritoneal to the expemtal animals to create pain sensation for privdusquirms of
their body at regular interval out of pain knowrvagthing. Each writhing was counted and takenragdication of
pain sensation. Any substance that has got analgesivity was supposed to lessen the number dhimg of

animals within a given time frame which was compgangth the control and standard group. In the prestudy,

Diclofenac sodium was used as a standard drug.

Experimental design and sample preparation

Swiss albino mice were randomly selected of eifeer and divided into six groups denoted as growgpdup-ll,

group-Ill, group- 1V, group-V and group-VI consisgj of 5 mice in each group. Among all the groupmtiol

materials and standard drug were applied to groapd group-ll and rest of the groups were treatét test
samples. Standard drug (Diclofenac sodium) ands@stples were administered at doses of 50 mg/ky tbabf

mice suspending the materials within normal sadiné Tween-80. At zero hour test samples, contfdl Tiveen-80
solution in saline) and Diclofenac sodium were adstéred orally by means of a long needle with kdfeped
end. After 40 minutes acetic acid (1%) was adméned intra-peritoneal to each of the mouse oftal groups.
After 5 minutes of acetic acid administration numbésquirms or writhing were counted for each nefer ten
minutes.

Table 1: Test materials used in the evaluation ofrealgesic activity

Code  Test Samples Group Identification Dose (mg/kg) R/A
C 1% Tween-80 in normal saline | Control 0.1@l¢lof body wt  Oral
S Diclofenac sodium Il Standard 50 Oral
AA Ortho Amino anilin: I} Test Sample 50 Oral
BPAB  3-bromoropyl ammonium bromic IV Test Sample 50 Oral
BPAH  2-bromopropylamine hydrobromide V Test Sample 50 Oral
BT Benzimidazole-2-thiol VI Test Sample 50 Oral

Evaluation of antipyretic activity

Antipyretic activity Of the test samples was doryeybast induced pyresis in rat [3] Pyrexia was getlin albino
Wister rats by the injection of 15% Brewer’s yesslution. The study was only carried out in two pounds 3-
Bromopopyl ammonium bromide and Benzimidazole-?lthéspectively. The other two compounds were deit
because according to the general perception bo#ihgesic and anti-pyretic activity is mediated by tbame
pathway by inhibiting the production of prostaglarsdand Postacyclin [4], [5].
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Experimental design and sample preparation

Albino Wister rats weighing 120-150g was randondiested and divided into four groups containin@t in each
group for test and measured their basal rectal ¢éeatpre by using a clinical digital thermometeribgertion of
thermometer to a depth of one inch into the rechafore inducing pyrexia. After taking the temperat®yrexia
was induced by injecting subcutaneously 15% w/\psasion of Brewer’'s yeast in distilled water at aseal of
10ml/kg body weight in the back below the napehaf meck. The site of injection was massaged inrdadspread
the suspension beneath the skin and returned to dhge and allowed to feed. After 18 hrs of Bréwemrast
injection the rise in rectal temperature was reedrd est samples at a dose of 50 mg/kg body wt edmgnistered
orally by making a suspension with Tween-80, DMS®@ aormal saline. On the other hand standard paod
administered orally by making a suspension by nbsaline at a dose of 100 mg/kg body wt of rat.

Table 2: Test materials used in the evaluation ofralgesic activity

Code  Samples Group Identification  Dose (mg/kg) R/A

C Yeast, Tween-80 and DMSO in normal salingé Control 10 ml/kg body wt ~ Oral
S Paracetamol Il Standard 100 Oral
BPAB  3-bromopropyl ammonium bromide v Test Sample 50 Oral
BPAH  2-bromopropylamine hydrobromide V Test Sample 50 Oral

Evaluation of hypoglycemic activity

Hypoglycemic activity of the test samples were satdd by glucose tolerance test (GTT) [6] whiclonig of the
acceptable methods to evaluate the hypoglycemieitgctit is a medical test in which glucose is givand blood
samples taken afterward to determine how quicklyg itleared from the blood. The test is usuallyduteetest for
diabetes, insulin resistance, and sometimes reabtypoglycemia or rarer disorders of carbohydragtatvolism.
Glibenclamide was used as a standard drug to canparresults of the experiment.

Experimental design and sample preparation

Swiss albino mice were randomly selected and dd/idéo six groups consisting five mice in each groBamples
and standard were administered orally at a dogbahg/kg and 10 mg/kg body wt respectively. At zkour test
samples, control (1% Tween-80 solution in salime) &libenclamide (standard) were administered ¢aréispective
groups orally by means of a long needle with a-8laéiped end. After 60 minutes, all groups werddreaith 10%
glucose solution (2gm/kg body wt.) After 30, 90 &0l minutes of glucose loading, blood samples wetikected
from tail vein and blood glucose level was meastmgdlucometer.

Table 3: Test materials used in the evaluation ofypoglycemic activity

Code Samples Group Identification Dose (mg/kg) R/A
C 1% Tween-80 in normal saline | Control - Oral
S Glibenclamide Il Standard 100 Oral
AA Ortho Amino aniline 11} Test Sample 25 Oral
BPAB 3-bromojropyl ammoniun bromide \Y Test Sample 25 Oral
BPAH 2-bromopropylamine hydrobromide \% Test Sampl 25 Oral
BT Benzimidazole-2-thiol \ Test Sample 25 Oral
10% glucose - - 2gm/kg body wt

Evaluation of CNS depressant activity

Evaluation of CNS depressant activity of the teshgles was done by phenobarbitone induced sleepimagtest
[7]. The test animals (Swiss albino mice) receitteel supplied synthetic compounds at the dose oh@kg body
weight and control with vehicle (1% Tween-80 in mai saline). After thirty minutes of sample admiration,
phenobarbitone (25 mg/kg body wt) was administésezghch mouse to induce sleep. The animals weerdss for
the latent period (time between phenobarbitone aidtnation to loss of righting reflex) and duratiohsleep (time
between the loss and recovery of righting reflex).

Experimental design and sample preparation

The experimental animals were randomly selecteddarided into five groups consisting of 5 mice iacé group.
Prior to any treatment, each mouse was weighedegsopnd the doses of the test samples and comiatérials
were adjusted accordingly. At zero hour test samf®® mg/kg body wt) and control (1% Tween-80 sotutn

saline) were administered orally by means of a loegdle with a ball-shaped end. After 30 minutkgraups were
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treated with sodium phenobarbitone at a dose ah@fkg body wt. After that the onset of sleep aralttital time of
sleep or the time between the onset of sleep andi#tking up was recorded

Table 4: Test materials used in the evaluation of €S depressant activity

Code Test Samples Group Identification Dose (mg/kg)
C 1% Tween-80 & DMSO | Control Blank
in normal saline
S Phenobarbitone All groups  Standard 25
AA Ortho amino anilin 11} Test Sample 25
BPAB  3-bromopropyl Test Sample 25
ammonium bromide \%
BPAH  2-bromopropylamine
hydrobromide \% Test Sample 25
BT Benzimidazole-2-thiol VI Test Sample 25
RESULTS

Analgesic activity

The effects of the test samples to subside the paiised by acetic acid were observed and data evedeated
statistically. Statistical data evaluation confidnthat the compound benzimidazole-2-thiol and 3J¥mpopyl
ammonium bromide at a dose of 50 mg/kg body wtakagesignificant analgesic activity with 37.85% at185%
inhibition of writhing (P value < 0.001 in both e&3. Table 5

Table 5: Analgesic activity of the test samples witP values

Group Nu&b:;noivg/gt’\i;ll)ng % of Inhibition of Writhing P value
Control 28+0.32 -
Contro 28+0.32 - )
Standard 14+0.32 50 Less than 0.0001
Ortho amino aniline 27.2+0.97 2.857 0.4554
3-bromopropyl ammonium bromi 17.4+1.2¢ 37.8¢ Less than 0.00(
2-bromopropylamine hydrobromide 23+0.98 17.85 02001
Benzimidazole-2-thiol 16 +0.71 42.85 Less thar00D

Probability values (calculated as compared to cohtrsing one way-ANOVA followed by Dunnet's Td2£0.05.All values are means of
individual data obtained from five mice (n = 5)

Antipyretic activity

Antipyretic activity of the test samples was doneykast induced pyresis in rat at a dose of 50 ggtdy wt in
comparable with standard antipyretic drug paraceta8tatistical evaluation proved that test samplidsnot show
any anti-pyretic activity after its administrationrats. Table 6

Hypoglycemic activity

All the test samples were submitted to hypoglycetagt following standard glucose tolerant test. Amall the
samples benzimidazole-2-thiol reduced blood gludegel in comparable with standard drug Glibenciariaving
P value 0.00082.Table 7

CNS depressant activities

All test samples were subjected to CNS depressisirbly phenobarbitone induced sleeping time tasiorfg all the
samples, 3-bromopopyl ammonium bromide lengthehed\la-phenobarbitone induced sleeping time haviegt
value 0.0009 which was statistically significanable 8
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Table 6: Effects of control, standard and test sanips on yeast-induced pyrexia in rats at differentiine intervals with P values

Initial Rectal Temperature in °F after 18 hrs of Yeast Injetion (Mean + SEM)
Rectal
Grou (m I?I?sgod Temp. in
P 9 w% Y oF pefore 0 hour P value 1 hour P value 2 hour P value 3 hour P value 4 hour P value
Yeast
Injection
Contro - 99.0+0.17 100.6 +£0.2 - 100.740.2i - 100.7 £ 0., - 100.68 £ 0.1 - 100.7 £ 0.1 -
Standard 100 98.56 +0.10 100.56 +0.33 0.7053 299@12  0.0222 99.2+0.12 <0.0001 98.86 +0.0510.0801 98.32+0.1 <0.0001
BPAB 50 98.32+0.23 100.58+0.23 0.6106 1004827 0.7473 100.44+0.21  0.3720 100.3 £0.26 ®181100.51 +0.18  0.5921
BT 50 98.4+0.1 100.24+0.2 0.677¢ 100.52+0.1 0.203¢ 100.44+0.2 0.325¢ 100.56+0.1 0.650¢ 100.46+0.1  0.442:
BPAB = 3-bromopropyl ammonium bromide and BT = Baidazole-2-thiol

Probability values (calculated as compared to cohtising one way-ANOVA followed by Dunnet's Td2£0.05.All values are means of individual data ab¢a from five rats (n = 5)

Table 7: Hypoglycemic activity of the test samples

Group Plasma level of glucose ( Mean + SEM)
0 min 30 min 90 min 150 min
598 +0.191 10.34+0.214 7.46+0.226 86:M.348
592+0.265 3.76+0.194 3.56+0.221 43.0.147
AA 5.8+0.08 9.7+0.231 6.96+0.25 574+0.17
BPAB 6.22+0.18 9.944+0.262 7.02+0.213 6.04268
BPAH 6.52+046 9.34+0.238 6.62+0.208 5.84398
BT 5.76+0.46 8.44+0.196 6.48+£0.169 5.22 +0.102
AA = Ortho amino aniline, BPAB = 3-bromopropyl ammanm bromide, BPAH = 2-bromopropylamine hydrobroen&hd BT = Benzimidazole-2-thiol
Probability values (calculated as compared to cohtrsing one way-ANOVA followed by Dunnet's Té3£0.05.All values are means of individual data abéal from five rats (n = 5)

Control
Standard
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Table 8: The onset of sleeping time and the totaleeping time of each mouse with P values

Average onset

Compound Nq. of Onset _of sleeping time Slgeping Average s[eeping
mice time ) time time(min)
(min)
1)Mice 1 15 min 110 min
2)Mice 2 27 min 115 min
1) Control 3)Mice 3 29 min 24 +2.65 98 min 108 +£2.81
4)Mice 4 21 min 107 min
5)Mice 5 28 min 110 min
1)Mice 1 25 min 90 min
2)Mice 2 29 min 23.8+1.77 103 min 103.6+3.65
2) Ortho amino aniline 3)Mice 3 18 min P value = 106 min P value =
4)Mice 4 23 min 0.9515 108 min 0.3668
5)Mice £ 24 min 111 min
1)Mice 1 25 min 147 min
2)Mice 2 28 min 24.8 +1.28 130 min 132.443.85
3)3-bromopopyl-ammonium- bromide  3)Mice 3 21 min P value = 124 min P value =
4)Mice 4 27 min 0.7924 130 min 0.0009
5)Mice 5 23 min 131 min
1)Mice 1 21 min 106 min
2)Mice 2 23 min 21.6+1.36 111 min 105.2+2.13
4)2-bromo propylamine hydro bromide 3)Mice 3 26 min P value = 108 min P value =
4)Mice 4 18 min 0.4434 99 min 0.4502
5)Mice 5 20 min 102 min
1)Mice 1 26 min 140 min
2)Mice 2 18 min 21.6+1.36 128 min 126.446.62
5) Benzimidazole-2-thiol 3)Mice 3 21 min P value= 130 min P value =
4)Mice 4 23 min 0.4434 108 min 0.0801
5)Mice 5 20 min 126 min

Probability values (calculated as compared to cohtrsing one way-ANOVA followed by Dunnet's Td2£0.05.All values are means of
individual data obtained from five mice (n = 5)

DISCUSSION

Synthetic compounds were screened for analgedipyagtic, hypoglycemic and CNS depressant activitgnimal
model. Statistical evaluation of the experimentatadshowed that benzimidazole-2-thiol and 3-brormpgpo
ammonium bromide showed analgesic activity duentibition of prostaglandin synthesis in mice. 3+hapopyl
ammonium bromide also showed CNS depressant actinitmice model. So it could be concluded that 3-
bromopopyl ammonium bromide could be used as naraogalgesic. On the other hand the experimegtahstic
compounds could not alter the thermo regulatoryséit of hypothalamus in rat model though theylddalock the
prostaglandin synthesis. Among all compounds, Ineitzizole-2-thiol reduced blood glucose level in enicobably
by increasing uptake and utilization of glucose.

CONCLUSION

The obtained experimental data concluded that yhthstic compounds under the investigation reveatggbrtant
therapeutic application in animal model. So it ecessary to do further investigation to explore gafety use of
these compounds as drug in human subjects.
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