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 Abstract 

Aims:The purpose of the study is to evaluate the analgesic and anti-
inflammatory activity of new synthetic compound: 5-amino-3-phenyl-1,3,5-
thiadiazine-2-thione and to compare its effects with the available standard 
drug, diclofenac sodium in mice. Methodology: This test compound was 
evaluated for its anti-nociceptive activity using hot plate and writhing 
models, while for antiinflammatory activity evaluation, carrageenan and 
histamine-induced paw edema models were used. Results: In hot plate test, 
the latency time (in seconds), at 90 minutes of the administered doses (60 
and 120 mg/kg) of  5-amino-3- phenyl -1.3.5-thiadiazine-2-thione were 19.5 
seconds (p < 0.05)   and 21.5 seconds (p < 0.01) respectively. In writhing 
test maximum inhibitory effect was demonstrated at a dose of 120 mg/kg 
with an average of 1.4 (p < 0.001)  wriths (this inhibition was more 
significant) followed by 60 mg/kg (Mean number of wriths = 1.6) (p < 
0.001) . The anti-inflammatory effect of the test compound at 60 and 120 
mg/kg doses was found to be significant (p < 0.001) in both histamine- and 
carrageenan-induced paw edema models. Conclusion: It has been concluded 
that 5-amino-3-phenyl-1,3,5-thiadiazine-2-thione represents, dose-dependent 
antinociceptive and anti-inflammatory properties, which are statistically 
significant. The test compound showed a significant in-vivo peripheral 
analgesic effect in the writhing test, in comparison to the diclofenac sodium. 
 

Keywords 
5-amino-3-phenyl-1,3,5-
thiadiazine-2-thione; analgesic 
activity; anti-inflammatory 
activity; mice 
 
 
 
Article History  
Received: 01 June 2026 
Accepted: 23 August 2026 
Published: 29 September 2026  
 
Copyright @Author 
Corresponding Author: * 
Anwar Zeb 
zebrph@gmail.com  

 
INTRODUCTION 
Non-steroidal anti-inflammatory drugs (NSAIDs) 
are widely used for the treatment of pain, 

inflammation fever and also arthritis (Talley et al. 
2000; Palomer et al. 2002). The pharmacological 
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effect of NSAIDs is related to the suppression of 
biosynthesis of prostaglandin from arachidonic 
acid by inhibiting the enzyme cyclooxygenases 
(COXs) (Gunaydin and Bilge 2018). COX plays a 
vital role in the production of prostaglandins and 
the release of chemical pain mediators; therefore, 
inhibiting COX will reduce the painful response 
resulting from the prostaglandin cascade (Shakir 
et al., 2012). COX exists in two isoforms, COX-1 
and COX-2, which are  activated differently 
(Stolfi et al. 2013). COX-1 provides 
cytoprotection in the gastrointestinal (GI) tract 
whereas inducible COX-2 mediates inflammation 
(Prasit and Riendeau 1997; Habeeb et al. 2001; 
Almansa et al. 2003). As most of the NSAIDs in 
the market show greater selectivity for COX-1 
than COX-2 (Jackson and Hawkey, 1999), long 
term use of NSAIDs, may lead to GI irritation, 
ulceration and bleeding (Allison et al. 1992). The 
incidence of clinically significant GI side effects 
due to NSAIDs is high (30%) and causes some 
patients to abandon NSAID therapy (Tammara et 
al. 1994). GI damage from NSAID mostly 
involved reduced tissue prostaglandin production 
and local irritation by the carboxylic acid moiety, 
common to most NSAIDs, which weakens the 

protective role of prostaglandins in maintaining 
homeostasis  and GI health (Smith et al. 1998; 
Hawkey et al. 2000). Synthetic approaches based 
upon NSAIDs and other potential drugs 
chemical modification have been taken with the 
aim of improving NSAID safety profile and 
effectiveness issues.  
In the current study, 5-amino-3-phenyl-1,3,5-
thiadiazine-2-thione (a new synthetic compound) 
(Fig.1) was evaluated for its anti-nociceptive and 
anti-inflammatory activities. It is a 3,5-
disubstituted tetrahydro-2H-1,3,5-thiadiazine-2-
thione (THTT) derivative. THTT derivatives have 
gained attention as they are reported for several 
biological activities such as antifungal, 
antibacterial, anticancer and antileishmanial 
(Rodriguez et al. 2012). Also, some other 
compounds having thiadiazine nucleus 
(mercaptotriazoles condensed with thiadiazine 
nucleus) have significant analgesic and anti-
inflammatory activities with lower gastrointestinal 
tract (GIT) problems (Ochoa et al. 1999; Hussein 
et al. 2001; Monzote et al. 2005; Sert‐Ozgur et al. 
2017). 

 

 
Figure 1: The structure of  5-amino-3-phenyl-1,3,5-thiadiazine-2-thione 

 
2. Materials and Methods 
2.1. Chemicals and apparatus used 
The  tested compound (5-amino-3-phenyl-1,3,5-
thiadiazine-2-thione) was synthesized in organic 

chemistry Lab, Institute of chemical sciences 
(ICS), University of Peshawar, Pakistan. 
Diclofenac sodium was used as a standard drug. 
Tween 80 was used as a suspending agent while 
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DMSO was used as a solvent. Solutions for test 
compound, carrageenan, and histamine were 
prepared in normal saline. Harvard apparatus, 
USA (Hot plat apparatus) was used for hot plat 
test while Plethesmometer was used for the 
measurement of histamine and carrageenan-
induced paw edema. All the chemicals were of 
analytical grades and were used without any 
further purification. 
 
2.2. Animals 
All the experiments were performed by using 
male Swiss Albino mice. These experimental 
animals were obtained from VRI (Veterinary 
Research Institute), Peshawar, KPK, Pakistan. 
Mice weighing between 18 and 40 g were used. 
The experimental animals were provided with 
standard laboratory conditions under 25 ° C 
(room temperature). They were fed on an ad 
libitum laboratory diet and had open access to 
water for drinking at standard ambient 
temperature conditions (25°C) in 12 hrs. 
Dark/12 hrs. light cycle. The study in animals 
was sanctioned by the Ethical Review Board of 
the Faculty of Pharmacy, Gomal University (No. 
247/QEC/GU). All experimental animals were 
handled in conformity with the ethical principles 
(substantiated in 1979) for animals to be used in 
a laboratory, to serve humanity, (Lyon, France). 
 
Anti-nociceptive activity 
Hot plate test 
Eddy’s hot plate test was used with slight 
modifications. In this experiment male mice were 
used. These mice were withdrawn from food two 
hours before the test begins. These mice were 
subjected to a pretest on a hot plate with a 
temperature of 55 ± 1 ℃. To minimize 
inconsistency, those animals were excluded from 
having the time of latency greater than 15 
seconds. These animals were divided into five 
groups (n=4). Group-I was administered with 10 
ml/kg normal saline, intraperitoneally (i.p), while 
Group-II was treated with the reference drug 
“diclofenac sodium” (20mg/kg, i.p). Group-III, 
IV, and V were i.p inoculated with 30, 60, and 

120 mg/kg of the test compound, respectively. 
Subsequent to intraperitoneal administration, 
time of latency (in seconds) was recorded after 
30, 60, and 90 mints, until lifting, flicking, 
jumping, or licking of forepaws. To avoid tissue 
damages, a cut off time of 30 seconds was set 
(Masocha et al. 2016). 
 
Writhing test 
The antinociceptive property of the test 
compound was determined by the writhing test 
according to Muhammad et al. 2017 with slight 
modification. In this experiment, male mice were 
used. These mice were withdrawn from food two 
hours before the test. The animals were arranged 
in five groups (n=5, per group). The Group-I i.e. 
control group was given an intraperitoneal 
injection of 10 ml/ kg NS (normal saline) and 
Group-II was administered with 20 mg / kg 
diclofenac sodium i.p. Furthermore, Group-III, 
IV, and V were i.p administered with 30, 60, and 
120 mg/kg, of the tested compound (5-amino-3-
phenyl-1,3,5-thiadiazine-2-thione), respectively. 
After 30 minutes time interval, the animals were 
administered with 0.1 ml of acetic acid (1% 
solution), i.p. Subsequently, for the next 10 
minutes number of wriths were noted, after 5 
minutes of acetic acid administration. 
 
Anti-inflammatory activities 
Carrageenan induce paw edema 
This experiment was performed as portrayed by 
Saeed et al. 2016, with some necessary 
modifications. In this experiment male mice were 
used. The animals were withdrawn from food two 
hours before the test begins. These were arranged 
into five different groups i.e. each group having 
four mice.  Group-I received 10 ml/kg saline, 
while Group II received 20 mg/kg diclofenac 
sodium as a reference drug. Moreover, the 
further three groups received 30, 60, and 120 
mg/kg, (i.p.) of the tested compound (5-amino-3-
phenyl-1,3,5-thiadiazine-2-thione), respectively. 
1% suspension of carrageenan (0.1 ml) was 
administered into the sub planter area of the left 
hind paw of mice to produce inflammation, 1 
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hour after intraperitoneal injection of control, 
standard, and tested compound. The volume of 
the paw was measured with Plethesmometer by 0, 
1, 3, and 5 hours after carrageenan 
administration. 
 
Histamine induced paw edema 
This particular test was performed per Mbiantcha 
et al. 2010 with some necessary modifications.  In 
this experiment male mice were used. These mice 
were withdrawn from food two hours before the 
test begins. These animals were arranged into five 
different groups i.e. each group having four 
animals.  Group-I received 10 ml/kg saline, while 
Group II received 20 mg/kg diclofenac sodium as 
a reference drug. Moreover, the further three 
groups received 30, 60, and 120 mg/kg, i.p of the 
test compound (5-amino-3-phenyl-1,3,5-
thiadiazine-2-thione), respectively. 1% suspension 
of histamine (0.1 ml) was administered into the 
sub planter area of the left hind paw of mice to 
produce inflammation, 1 hour after 
intraperitoneal injection of control, standard, 
and tested compound. The volume of the paw 
was measured with Plethesmometer by 0, 1, 3, 
and 5 hrs. after histamine administration. 
 
 

 
Statistical analysis 
Data analysis was performed by using ordinary 
one-way ANOVA as a pre-test and Dunnettʼs 
multiple comparisons test as a post-test, in which 
the p < 0.05 value was considered significant.  All 
the behavioral studies were analyzed through 
Graph Pad Prism 8. 
 
Results  
Antinociceptive activity: 
Effect of a new synthetic compound: 5-amino-3-
phenyl-1,3,5-thiadiazine-2-thione in Hot Plate 
Test 
The Fig. 2. displays the results for the analgesic 
effect of the new synthetic compound: 5-amino-3-
phenyl-1,3,5-thiadiazine-2-thione in the hot plate 
model. The latency time (in seconds), at 90 
minutes of the administered doses (60 and 120 
mg/kg) of  5-amino-3- phenyl -1.3.5-thiadiazine-2-
thione were 19.5 seconds (p < 0.05) and 21.5 
seconds (p < 0.01) respectively. At 60 minutes of 
treatment, the doses of 30 and 60 mg / kg were 
recorded to be significant (p < 0.05), however 120 
mg/kg (p < 0.01) was found to be more 
significant. At 30 minutes readings, only 120 
mg/kg was significant, while the other two doses 
30 and 60 mg/kg were non-significant. 
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Figure 2. Shows the results for the analgesic effect of the new synthetic compound: 5-amino-3-phenyl-
1,3,5-thiadiazine-2-thione and diclofenac sodium in the hot plate model (n=4). Each coloumn in the 
figure shows latency time (in seconds) for different treated groups. *: p < 0.05; **: p < 0.01 and ***: p < 

0.001 compared to control. 
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Effect of a new synthetic compound: 5-amino-3-
phenyl-1,3,5-thiadiazine-2-thione in the acetic 
acid-induced writhing test 
The Fig. 3 shows the analgesic effect of the new 
synthetic compound: 5-amino-3-phenyl-1,3,5-
thiadiazine-2-thione in various doses (30, 60 and 
120 mg/kg). The inhibitory effect of the test 
compound on wriths depends on the dose. The 

highly significant inhibitory effect was 
demonstrated at a dose of 120 mg/ kg with an 
average of 1.4 wriths (P<0.0001) followed by 60 
mg/kg (Mean number of wriths = 1.6, P<0.0001). 
Likewise, the inhibitory effect of the test 
compound on wriths at 30 mg/kg was 26.8 
(Mean number of wriths). 
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Figure 3. displays the effects of diclofenac 
sodium and new synthetic compound: 5-amino-3-
phenyl-1,3,5-thiadiazine-2-thione in acetic acid 
induced writhing model (n=5). Diclofenac 
sodium (20 mg/kg), normal saline (10 ml/kg), 
new synthetic compound: 5-amino-3-phenyl-1,3,5-
thiadiazine-2-thione (30, 60, and 120 mg/kg), 
and acetic acid (1% solution)  were administerd 
intraperitoneally. In above figure, the coloumns 
represent inhibition of wriths in animals.  ****p < 
0.001, compared with control group. 
Anti-Inflammatory Activity  
Effect of new synthetic compound: 5-amino-3-
phenyl-1,3,5-thiadiazine-2-thione in carrageenan-
induced paw edema model  

Anti-inflammatory effect of the new synthetic 
compound: 5-amino-3-phenyl-1,3,5-thiadiazine-2-
thione in the paw edema model caused by 
carrageenan was shown in Fig. 4. Data statistical 
analysis showed that the anti-inflammatory effect 
of the test compound depends on dose and time. 
At 5 hours, a maximum anti-inflammatory effect 
of 0.125 ml (P<0.001) (mean paw edema) was 
shown at 120 mg / kg dose, followed by 60 mg / 
kg showing 0.13 ml (P<0.001) (mean paw edema). 
Likewise, after 3 hours, the maximum anti-
inflammatory action was observed at 120 mg/kg, 
which was 0.14 ml (mean paw edema), followed 
by 60 mg / kg (0.1475 ml= mean paw edema). 
While 30 mg/kg dose was found to be 
insignificant at all times. 
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Figure 4.  Shows the effects of diclofenac sodium 
(20 mg/kg) and new synthetic compound: 5-
amino-3-phenyl-1,3,5-thiadiazine-2-thione (30, 60, 
and 120 mg/kg) on the development of paw 
edema induced by carragrrnan in mice (n=4). The 
test compound (60, 120 mg/kg) significantly 
inhibited the paw edema in mice, in a dose and 
time depended manner at different time 
intervals. *: p < 0.05; **: p < 0.01 and ***: p < 0.001 
compared to control. 
Effect of new synthetic compound: 5-amino-3-
phenyl-1,3,5-thiadiazine-2-thione in histamine-
induced paw edema model                           
5-amino-3-phenyl-1,3,5-thiadiazine-2-thione in 
the paw edema model caused by histamine 

was shown in Fig. 5. Data statistical analysis 
showed that the anti-inflammatory effect of 
the test compound depends on dose and 
time. At 5 hours, a maximum anti-
inflammatory effect of 0.16 ml (P<0.001) 
(mean paw edema) was shown at 120 mg / kg 
dose, followed by 60 mg / kg showing 0.1725  

ml (P<0.001) (mean paw edema), while 30 
mg/kg dose was also found to be significant. 
After 1 and 3 hours, some anti-inflammatory 
action was observed at 120 mg/kg, while the 
doses of 60 mg/kg and 30 mg/kg was found 
to be insignificant. 
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Figure 5. Shows the effects of diclofenac sodium 
(20 mg/kg) and new synthetic compound: 5-
amino-3-phenyl-1,3,5-thiadiazine-2-thione (30, 60, 
and 120 mg/kg) on the development of paw 
edema induced by histamin in mice. The test 
compound (60, 120 mg/kg) significantly 
inhibited the paw edema in mice, in a dose and 
time depended manner at different time 
intervals. *: p < 0.05; **: p < 0.01; ***: p < 0.001 and 
****: p < 0.0001 compared to control. 
 
Discussion 
In recent practice, NSAIDs (Nonsteroidal anti-
inflammatory drugs) are the most frequently 
prescribed drugs all over the world in the 
treatment of pain and inflammation. However, 
mostly NSAIDs  are reported for GI problems . 
Therefore, the development of more effective 
anti-nociceptive and anti-inflammatory drugs with 
improved safety profile is still a very attractive 
area of research. THTT derived compounds have 
gained special attention, as they are reported for 
multiple biological activities. Some of these 

derived compounds showed antibacterial and 
antifungal activities (Saglam et al., 2011). 
Monzote et al. 2005 tested the antiparasitic 
effects of ten thiadiazine derivatives. These 
compounds showed a strong antiproliferative 
activity on the parasite.  In other different 
studies, THTT derivatives were synthesized and 
explored for anti-fungal, anti-cancer, anti-
leishmanial, and anti-protozoal properties. Some 
of these compounds were found active (Ochoa et 
al. 1999; Hussein et al. 2001). Also, there was a 
significant increase in analgesic as well as an anti-
inflammatory activity when thiadiazine ring was 
fused with mercaptotriazoles, with lessor GIT 
effect (Sert‐Ozgur et al. 2017). Due to all these 
studies, we synthesized a compound with 
thiadiazine nucleus, checked its analgesic and 
anti-inflammatory properties, and got our results. 
The determination of abdominal contraction 
caused by acetic acid is a familiar model. This 
model is an easy, quick, and sensitive technique 
for the measurement of peripheral analgesic 
activity. The acetic acid induced abdominal 
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contraction assay was used to assess the analgesic 
property of 5-amino-3-phenyl-1,3,5-thiadiazine-2-
thione (test compound). The test compound 
suspended the abdominal wriths significantly in 
mice. It is a well-known fact that the response of 
the abdominal contraction is highly perceptive 
and can ascertain the analgesic properties of the 
test compound. The local receptors of the 
peritoneal cavity are believed to be partially 
involved in the response to abdominal 
contraction. The prostanoid system appears to be 
responsible for the reaction mechanism to this 
stimulus. Several researchers have obtained the 
experimental results which showed elevated levels 
of peritoneal fluid (PGE2 and PGF2a ) and 
lipoxygenase products (García et al. 2004). The  
test compound may play a significant role in 
prostaglandin synthesis inhibition. 
In writhing test, at a higher dose (120 mg/kg) the 
test compound showed maximum peripheral 
analgesic activity, in comparison to diclofenac 
sodium. The hot plate test is specially designed to 
measure the analgesic activity of centrally acting 
drugs like tramadol. Like writhing test, In hot 
plate test, At 60 minutes of treatment, the doses 
of 30 and 60 mg/kg were recorded to be 
significant (P<0.05), however 120 mg/kg 
(P<0.001) was found to be more significant. At 
30 minutes readings, only 120 mg/kg was 
significant, while the other two doses 30 and 60 
mg/kg were insignificant. We can conclude from 
these results that our test compound has less 
central analgesic activity, rather having more 
peripheral activity. This hypothesis is consistent 
with those of Eddy and Leimbach 1953; Koster 
1959; Williamson and Fitter 1996; Eddouks et al. 
2012 who claimed that hot plate and acetic acid 
induced writhing models are appropriate and 
useful techniques for evaluating the centrally and 
peripherally anti-nociceptive agents, respectively 
(Mahnashi, M. H et al 2022). 
We also evaluated the anti-inflammatory activities 
of test compound by using different experimental 
models, such as Carrageenan/histamine induced 
paw edema tests. Carrageenan induced mice paw 
edema test is a suitable one for assessing drugs 

anti-inflammatory effects and frequently used to 
evaluate the activity of a synthetic compound 
against edema (Shahzadi, K et al 2023).  
In this model, data statistical analysis showed that 
the anti-inflammatory effect of the test 
compound depends on dose and time. At 5 
hours, a maximum anti-inflammatory effect of 
0.125 ml (P<0.001) (mean paw edema) was 
shown at 120 mg/kg dose, followed by 60 mg/kg 
showing 0.13 ml (P<0.001) (mean paw edema). 
Likewise, after 3 hours, the maximum anti-
inflammatory action was observed at 120 mg / 
kg, which was 0.14 ml (mean paw edema), 
followed by 60 mg/kg (0.1475 ml= mean paw 
edema). While 30 mg/kg dose was found to be 
insignificant at all times (Waheed, B et al 2022).   
Another study used to evaluate the anti-
inflammatory activity was histamine induced paw 
edema test. The results showed that the anti-
inflammatory effect of the test compound 
depends on dose and time. At 5 hours, a 
maximum anti-inflammatory effect of 0.16 ml 
(P<0.001) (mean paw edema) was shown at 120 
mg/kg dose, followed by 60 mg/kg showing 
0.1725 ml (P<0.01) (mean paw edema), while 30 
mg/kg dose was also found to be significant. 
After 1 and 3 hours, some anti-inflammatory 
action was observed at 120 mg/kg, while the 
doses of 60 mg/kg and 30 mg/kg was found to be 
insignificant (M.H. Mahnashi et al 2022). 
Some chemicals like histamines, serotonin, and 
other related compounds are discharged up to 3 
hours (in the 1st phase) of inflammation, whereas 
the increase in posterior paw volume from 3 to 5 
hours describes the 2nd phase of inflammation. 
Some second phase inflammatory mediators are 
responsible for this increase in paw volume (R. 
Zafar et al 2021). The in vivo anti-inflammatory 
action of test compound bared that the biphasic 
inflammatory incidents induced by carrageenan 
were significantly controlled (p <0.05) by the test 
compound and therefore it can be useful as an 
active anti-inflammatory agent (Ahmad, A et al 
2019). 
As for the possible mechanisms involving 
inflammation, it was suggested that several 
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mediators of inflammation like kinins, histamine, 
complement, pro-inflammatory (K. Ullah et al 
2025) cytokines and PGs (prostaglandins) 
perform a vital role. Migration of leukocytes to 
harmed tissues is known to be a significant part 
in the process of inflammation (Carvalho et al. 
1999). At least some of these mediators are 
believed to be inhibited by test compound. 
Serotonin and histamine cause the immediate 
response to inflammation, while prostaglandins 
(PGs) and kinins are responsible for a prolonged 
inflammatory response (Khan, A et al 2022). 
This study revealed the anti-inflammatory and 
analgesic activities of 5-amino-3-phenyl-1,3,5-
thiadiazine-2-thione (Mahmood, F et al 2017). It 
is obvious from our results that the test 
compound possesses anti-inflammatory and 
analgesic properties as compared to the standard 
drug, diclofenac sodium (A. Rauf et al 2024), 
supported by animal models like carrageenan and 
histamine-induced paw edema tests for anti-
inflammatory properties (N. Masood et al 2023), 
and hot plate and acetic acid-induced writhing 
tests for anti-nociceptive studies (A. Pervaiz et al 
2022). The test compound was found to have a 
valid safety profile as the experimental animals 
showed no significant side effects and mortality 
rate was zero at a maximum dose of 120 mg/kg. 
 
Conclusion  
It has been concluded that test compound 
represents, dose-dependent antinociceptive and 
antiinflammatory properties, which are 
statistically significant.The test compound 
showed a significant in-vivo peripheral analgesic 
effect in writhing test, even better than that of 
the reference drug diclofenac sodium. This study 
provide a pharmacological basis for the use of test 
compound against the inflammation and algesia. 
Further study is required to elaborate this 
pharamacological activity of of 5-amino-3-phenyl-
1,3,5-thiadiazine-2-thione. 
 
Ethical Approval 
The study in animals was sanctioned by the 
Ethical Review Board of the Faculty of Pharmacy, 

Gomal University (No. 247/QEC/GU). All 
experimental animals were handled in conformity 
with the ethical principles (substantiated in 1979) 
for animals to be used in a laboratory, to serve 
humanity, (Lyon, France). 
 
Consent to Participate  
NA 
 
Consent to Publish 
All the author of this article are agreed to publish 
it in “Naunyn-Schmiedeberg's Archives of 
Pharmacology” 
 
Authors Contributions  
JA,  ZRN and HMI conceived and designed the 
research, JA and  KUS conducted experiments 
TA and KAK analyzed the data, HK, A, GA and 
RK wrote the manuscript, MJ revised the 
manuscript. All authors read and approved the 
manuscript. All authors read and approved the 
manuscript  and all data were generated in-house 
and that no paper mill was used. 
 
Funding 
 NIL 
 
Competing Interests 
 The authors declare no competing interests. 
Availability of data and materials 
 Data can be provided if requested. 
 
REFRENCES 
Allison MC, Howatson AG, Torrance CJ, et al 

(1992) Gastrointestinal damage associated 
with the use of nonsteroidal 
antiinflammatory drugs. N Engl J Med 
327:749–754. 
https://doi.org/10.1056/NEJM19920910
3271101 

Almansa C, Alfón J, de Arriba AF, et al (2003) 
Synthesis and Structure−Activity 
Relationship of a New Series of COX-2 
Selective Inhibitors:  1,5-Diarylimidazoles. J 
Med Chem 46:3463–3475. 
https://doi.org/10.1021/jm030765s 



INTERNATIONAL JOURNAL OF ADVANCED RESEARCH 

International Peer-Reviewed Research Journal 

ISSN (Online): 3106-7980 | ISSN (Print): 3106-7972 

Volume 3 • Issue 5 • September 2026 
 

https://ijournalar.com  | Athar et al., 2026 | Page 3563 
 

Carvalho JCT, Sertié JAA, Barbosa MVJ, et al 
(1999) Anti-inflammatory activity of the 
crude extract from the fruits of Pterodon 
emarginatus Vog. Journal of 
Ethnopharmacology 64:127–133. 
https://doi.org/10.1016/S0378-
8741(98)00116-0 

Eddouks M, Chattopadhyay D, Zeggwagh NA 
(2012) Animal models as tools to 
investigate antidiabetic and anti-
inflammatory plants. Evidence-Based 
Complementary and Alternative Medicine 
2012: 

Eddy NB, Leimbach D (1953) Synthetic 
analgesics.  II.  Dithienylbutenyl- and 
dithienylbutylamines. J Pharmacol Exp 
Ther 107:385–393 

Gunaydin C, Bilge SS (2018) Effects of 
Nonsteroidal Anti-Inflammatory Drugs at 
the Molecular Level. Eurasian J Med 
50:116–121. 
https://doi.org/10.5152/eurasianjmed.20
18.0010 

Habeeb AG, Praveen Rao PN, Knaus EE (2001) 
Design and Synthesis of 4,5-Diphenyl-4-
isoxazolines:  Novel Inhibitors of 
Cyclooxygenase-2 with Analgesic and 
Antiinflammatory Activity. J Med Chem 
44:2921–2927. 
https://doi.org/10.1021/jm0101287 

Hawkey C, Laine L, Simon T, et al (2000) 
Comparison of the effect of rofecoxib (a 
cyclooxygenase 2 inhibitor), ibuprofen, and 
placebo on the gastroduodenal mucosa of 
patients with osteoarthritis: a randomized, 
double-blind, placebo-controlled trial. The 
Rofecoxib Osteoarthritis Endoscopy 
Multinational Study Group. Arthritis 
Rheum 43:370–377. 
https://doi.org/10.1002/1529-
0131(200002)43:2<370::AID-
ANR17>3.0.CO;2-D 

 

 

 

Hussein MA, El-Shorbagi AN, Khallil AR (2001) 
Synthesis and antifungal activity of 3,3’-
ethylenebis(5-alkyl-1,3,5-thiadiazine-2-
thiones). Arch Pharm (Weinheim) 
334:305–308. 
https://doi.org/10.1002/1521-
4184(200110)334:10<305::aid-
ardp305>3.0.co;2-o 

Koster R (1959) Acetic acid for analgesic 
screening. In: Fed proc. p 412 

Mbiantcha M, Kamanyi A, Teponno RB, et al 
(2010) Analgesic and Anti-Inflammatory 
Properties of Extracts from the Bulbils of 
Dioscorea bulbifera L. var sativa 
(Dioscoreaceae) in Mice and Rats. 
Evidence-Based Complementary and 
Alternative Medicine 2011:e912935. 
https://doi.org/10.1155/2011/912935 

Monzote L, Montalvo AM, Fonseca L, et al 
(2005) In vitro activities of thiadiazine 
derivatives against Leishmania 
amazonensis. Arzneimittelforschung 
55:232–238. https://doi.org/10.1055/s-
0031-1296850 

Ochoa C, Perez E, Roland P, et al (1999) 
Synthesis and antiprotozoan properties of 
new 3, 5-disubstituted-tetrahydro-2H-1, 3, 
5-thiadiazine-2-thione derivatives. 
Arzneimittelforschung 49:764–769 

Prasit P, Riendeau D (1997) Chapter 21. 
Selective Cyclooxygenase-2 Inhibitors. In: 
Bristol JA (ed) Annual Reports in 
Medicinal Chemistry. Academic Press, pp 
211–220 

Rodríguez H, Suárez M, Albericio F (2012) 
Thiadiazines, N,N-Heterocycles of 
Biological Relevance. Molecules 17:7612–
7628. 
https://doi.org/10.3390/molecules170776
12 

 

 

 



INTERNATIONAL JOURNAL OF ADVANCED RESEARCH 

International Peer-Reviewed Research Journal 

ISSN (Online): 3106-7980 | ISSN (Print): 3106-7972 

Volume 3 • Issue 5 • September 2026 
 

https://ijournalar.com  | Athar et al., 2026 | Page 3564 
 

Saeed M, Gul F, Zakiullah Z, et al (2016) 
Antinociceptive and anti-inflammatory 
properties of methanol fruit extract of 
Quercus incana in rat and mice models. 
Tropical Journal of Pharmaceutical 
Research 15:1691–1696. 
https://doi.org/10.4314/tjpr.v15i8.14 

Sert‐Ozgur S, Tel BC, Somuncuoglu EI, et al 
(2017) Design and Synthesis of 1,2,4-
Triazolo[3,2-b]-1,3,5-thiadiazine Derivatives 
as a Novel Template for Analgesic/Anti-
Inflammatory Activity. Archiv der 
Pharmazie 350:e1700052. 
https://doi.org/10.1002/ardp.201700052 

Smith CJ, Zhang Y, Koboldt CM, et al (1998) 
Pharmacological analysis of cyclooxygenase-
1 in inflammation. PNAS 95:13313–
13318. 
https://doi.org/10.1073/pnas.95.22.1331
3 

Stolfi C, De Simone V, Pallone F, Monteleone G 
(2013) Mechanisms of Action of Non-
Steroidal Anti-Inflammatory Drugs 
(NSAIDs) and Mesalazine in the 
Chemoprevention of Colorectal Cancer. 
International Journal of Molecular 
Sciences 14:17972–17985. 
https://doi.org/10.3390/ijms140917972 

Tammara VK, Narurkar MM, Crider AM, Khan 
MA (1994) Morpholinoalkyl Ester 
Prodrugs of Diclofenac: Synthesis,In Vitro 
and In Vivo Evaluation. JPharmSci 
83:644–648. 
https://doi.org/10.1002/jps.2600830510 

Williamson MH, Fitter A (1996) The characters 
of successful invaders. Biological 
Conservation 78:163–170. 
https://doi.org/10.1016/0006-
3207(96)00025-0 

 

 

 

 

Ahmad, A., Ullah, F., Sadiq, A., Ayaz, M., 
Rahim, H., Rashid, U., Ahmad, S., Jan, M. 
S., Ullah, R., & Shahat, A. A. (2019). 
Pharmacological evaluation of aldehydic-
pyrrolidinedione against HCT-116, MDA-
MB231, NIH/3T3, MCF-7 cancer cell 
lines, antioxidant and enzyme inhibition 
studies. Drug Design, Development and 
Therapy, 4185-4194.  

Khan, A., Pervaiz, A., Ansari, B., Ullah, R., Shah, 
S. M. M., Khan, H., Saeed Jan, M., 
Hussain, F., Ijaz Khan, M., & Albadrani, 
G. M. (2022). Phytochemical profiling, 
anti-inflammatory, anti-oxidant and in-
silico approach of cornus macrophylla bioss 
(Bark). Molecules, 27(13), 4081.  

Mahmood, F., Jan, M. S., Ahmad, S., Rashid, U., 
Ayaz, M., Ullah, F., Hussain, F., Ahmad, 
A., Khan, A.-u., & Aasim, M. (2017). Ethyl 
3-oxo-2-(2, 5-dioxopyrrolidin-3-yl) butanoate 
derivatives: anthelmintic and cytotoxic 
potentials, antimicrobial, and docking 
studies. Frontiers in chemistry, 5, 119.  

Mahnashi, M. H., Alqahtani, Y. S., Alqarni, A. 
O., Alyami, B. A., Alqahtani, O. S., Jan, M. 
S., Hussain, F., Islam, Z. U., Ullah, F., & 
Ayaz, M. (2022). Phytochemistry, anti-
diabetic and antioxidant potentials of 
Allium consanguineum Kunth. BMC 
complementary medicine and therapies, 22(1), 
154.  

Shahzadi, K., Bukhari, S. M., Zaidi, A., Wani, T. 
A., Jan, M. S., Zargar, S., Rashid, U., 
Farooq, U., Khushal, A., & Khan, S. 
(2023). Novel coumarin derivatives as 
potential urease inhibitors for kidney stone 
prevention and antiulcer therapy: from 
synthesis to in vivo evaluation. 
Pharmaceuticals, 16(11), 1552.  

Waheed, B., Mukarram Shah, S. M., Hussain, F., 
Khan, M. I., Zeb, A., & Jan, M. S. (2022). 
Synthesis, antioxidant, and antidiabetic 
activities of ketone derivatives of 
succinimide. Evidence‐Based Complementary 
and Alternative Medicine, 2022(1), 1445604.  



INTERNATIONAL JOURNAL OF ADVANCED RESEARCH 

International Peer-Reviewed Research Journal 

ISSN (Online): 3106-7980 | ISSN (Print): 3106-7972 

Volume 3 • Issue 5 • September 2026 
 

https://ijournalar.com  | Athar et al., 2026 | Page 3565 
 

M.H. Mahnashi, Y.S. Alqahtani, B.A. Alyami, 
A.O. Alqarni, M. Ahmed Alshrahili, M.A. 
Abou-Salim, M.N. Alqahtani, S. Mushtaq, 
A. Sadiq, M.S. Jan, GC‐MS Analysis and 
Various In Vitro and In Vivo 
Pharmacological Potential of Habenaria 
plantaginea Lindl, Evidence‐Based 
Complementary and Alternative Medicine, 
2022 (2022) 7921408. 

R. Zafar, H. Naureen, M. Zubair, K. Shahid, M. 
Saeed Jan, S. Akhtar, H. Ahmad, W. 
Waseem, A. Haider, S. Ali, Prospective 
application of two new pyridine-based Zinc 
(II) amide carboxylate in management of 
alzheimer’s disease: Synthesis, 
characterization, computational and in 
vitro approaches, Drug Design, 
Development and Therapy, (2021) 2679-
2694. 

K. Ullah, S. Ali, A. Haider, S. Naz, S. Yousuf, 
K.S. Munawar, M.S. Jan, R. Zafar, R. 
Kumar, Investigation of pivalic acid-derived 
organotin (IV) carboxylates: Synthesis, 
structural insights, interaction with 
biomolecules, and computational studies, 
Journal of Molecular Structure, 1322 
(2025) 140444. 

A. Rauf, M. Ibrahim, T.S. Alomar, N. AlMasoud, 
A.A. Khalil, M. Khan, A. Khalid, M.S. Jan, 
D. Formanowicz, M.M. Quradha, 
Hypoglycemic, anti‐inflammatory, and 
neuroprotective potentials of crude 
methanolic extract from Acacia nilotica L.–
results of an in vitro study, Food Science & 
Nutrition, 12 (2024) 3483-3491. 

N. Masood, Q. Jamil, M.I. Aslam, M.I. Masood, 
J.H. Shirazi, Q.A. Jamil, M.S. Jan, B. 
Alsuwayt, A. Ahmad, S.M.A. Alnasser, 
Antioxidant, carbonic anhydrase inhibition 
and diuretic activity of Leptadenia 
pyrotechnica Forssk. Decne, Heliyon, 9 
(2023). 

 

 

A. Pervaiz, M.S. Jan, S.M. Hassan Shah, A. Khan, 
R. Zafar, B. Ansari, M. Shahid, F. Hussain, 
M. Ijaz Khan, A. Zeb, Comparative in-vitro 
anti-inflammatory, anticholinesterase and 
antidiabetic evaluation: computational and 
kinetic assessment of succinimides cyano-
acetate derivatives, Journal of Biomolecular 
Structure and Dynamics, (2022) 1-14. 

 
 
 


