
Figure Index 

Figure Title of Figure Page No 

Chapter! 

Figure 1 Nonnal heart 1 

Figure 2 Schematic diagram of occlusion of coronary 2 

artery with plaque 

Figure 3 Contribution of lethal reperfusion injury to final 7 

myocardial infarct size. 

Figure 4 New cardioprotective strategies for reducing lethal 8 

reperfusion injury 

Chapter2 Steady state and oxidative stress: a balance between the 

Figure 1 
degree of oxidative stress and the antioxidant defense 

capability. ROS indicates reactive oxygen species. 

40 

Figure 2 The cellular and vascular effects due to prolonged 42 

ischemia 

Figure 3 Fonnation ofROS in ischemia--reperfusion injury 44 

Figure 4 Post conditioning mediated cardio protection 48 

Figure 5 Metabolism of reactive oxygen species 53 

Figure 6 Structure of 3-methyl-1-phenyl-2-pyrazolone 60 

(Edarvone) 

Effects of edaravone on peak CK-MB and ejection 62 
Figure 7 

fraction in patients with acute myocardial infarction 

199 



Figure 8 Putative mechanisms of antioxidant actions of 64 

edaravone 

Figure 9 Putative mechanisms of edaravone-induced 65 

improvement in endothelial dysfunction in patients with 

cardiovascular disease 

Figure 10 Structure of pyrazolone derivatives 66 

Figure II Structure of pyrimidine fused pyrazolones 68 

Figure 12 p38a-kinase/TNF -a synthesis inhibitors 69 

Chapter 5 

Figure 5.1 Ultraviolet spectrum of compound PYZI 114 

Figure 5.2 Ultraviolet spectrum of compound PYZ 2 115 

Figure 5.3 Ultraviolet spectrum of compound PYZ 3 115 

Figure 5.4 Ultraviolet spectrum of compound PYZ4 116 

Figure 5.5 Ultraviolet spectrum of compound PYZ5 116 

Figure 5.6 Ultraviolet spectrum of compound PYZ6 117 

Figure 5.7 Ultraviolet spectrum of compound PYZ7 117 

Figure 5.8 Ultraviolet spectrum of compound PYZ8 118 

Figure 5.9 Ultraviolet spectrum of compound PYZ9 118 

Figure 5.10 Ultraviolet spectrum of compound PYZ I 0 119 

Figure 5.11 Infrared spectrum of compound PYZI 121 

Figure 5.12 Infrared spectrum of compound PYZ2 122 

200 



Figure 5.13 Infrared spectrum of compound PYZ3 123 

Figure 5.14 Infrared spectrum of compound PYZ4 124 

Figure 5.15 Infrared spectrum of compound PYZ5 125 

Figure 5.16 Infrared spectrum of compound PYZ6 126 

Figure 5.17 Infrared spectrum of compound PYZ7 127 

Figure 5.18 Infrared spectrum of compound PYZ8 128 

Figure 5.19 Infrared spectrum of compound PYZ9 129 

Figure 5.20 Infrared spectrum of compound PYZIO 130 

Figure 5.21 1H NMR spectrum ofPYZI 132 

Figure 5. 22 1H NMR spectrum ofPYZ2 133 

Figure 5. 23 1H NMR spectrum ofPYZ3 134 

Figure 5. 24 1H NMR spectrum ofPYZ4 135 

Figure 5. 25 1H NMR spectrum of PYZ5 136 

FigureS .26 13C NMR spectrum of PYZ6 137 

Figure 5.27 13C NMR spectrum ofPYZ7 138 

Figure 5.28 13C NMR spectrum ofPYZ8 139 

Figure 5.29 13C NMR spectrum of PYZ9 140 

Figure 5.30 13C NMR spectrum ofPYZIO 141 

Figure 5.31 Mass spectrum of Compound PYZ I 142 

Figure 5.32 Mass spectrum of Compound PYZ2 143 

Figure 5.33 Mass spectrum of Compound PYZ3 144 

201 



Figure 5.34 Mass spectrum of Compound PYZ4 145 

Figure 5.35 Mass spectrum of Compound PYZ5 146 

Figure 5.36 Mass spectrum of Compound PYZ6 147 

Figure 5.37 Mass spectrum of Compound PYZ7 148 

Figure 5.38 Mass spectrum of Compound PYZ8 149 

Figure 5.39 Mass spectrum of Compound PYZ9 150 

Figure 5.40 Mass spectrum of Compound PYZ10 151 

Figure 5.41 Estimation of cholesterol 156 

Figure 5.42 Estimation of creatinine 157 

Figure 5.43 Estimation of triglycerides 158 

Figure 5.44 Estimation of total protein 159 

Figure 5.45 Estimation of CPK 160 

Figure 5.46 Estimation of AST (SGOT) 161 

Figure 5.47 
Estimation of SGPT 

162 

Figure 5.48 Estimation of ALP 163 

Figure 5.49 Estimation of lactate dehydrogenase 164 

Figure 5.50 Estimation ofHDL 165 

Figure 5.51 Estimation ofLDL 166 

Figure 5.52 Estimation ofVLDL 167 

Figure 5.53 Estimation of GSH 168 

202 



Figure 5.54 Estimation of SOD 169 

Figure 5.55 Estimation of CAT 170 

Figure 5.56 Antioxidant activity ofPyrazo1one derivatives on MDA 172 
suppression model 

Figure 5.57 Antioxidant activity of Pyrazolone derivatives on 173 

4-HNE suppression model 

Figure 5.58 175 
Anti inflammatory activity of pyrazolone derivatives 

Figure 5.59 Analgesic activity ofpyrazolone derivatives 177 

Figure 5.60 Photomicrograph of the heart of control, ISO treated and 179 

pyrazolone treated( PYZ 1 and PYZ2) 

Figure 5.61 Photomicrograph of the heart of control, ISO treated and 180 

pyrazolone treated (PYZ3,PYZ4,PYZ5&PYZ6) 

Figure 5.62 Photomicrograph of the heart of control, ISO treated and 181 

pyrazolone treated( PYZ7, PYZ8, PYZ9 &PYZ 1 0) 

203 



:view Article 
SN: 097 4-6943 

G Mariappan et al. I Journal of Pharmacy Research 2010, 3(12),2856-2859 

Available online through 
www.jpronline.info 

he diverse pharmacological importance of Pyrazolone Derivatives : A Review 
Mariappan"1, B.P Saba1, L. Sutbarson2, An kit, S. Gargl, Lipika Pandey', Deepak kumart 
epartment ofPharmaceuJical Chemistry, Himolayim Pharmacy lnstituJe, Majhitar, Rangpo, East Sikktm-737 136. 
epartment of Pharmacology, Himalayan Pharmacy lnstituJe, Majhitar, Rangpo, East Sikktm-737136. 

'ceived on: 18-08-2010; Revised on: 16-10-2010; Accepted on:15-ll-2010 
ABSTRACT 

'entific research programs and reports are continuously pouring in with respect to improvised synthetic techniques to prepare numerous pyrazolone derivatives and 
h regard to their diverse biological. pharmacological and chemica] applications. When pyrazolones were discovered. they were only known as NSAID but in recent 
Les, they are known to exhibit antioxidant. anticancer. antibacterial and several other pharmacological actions. These derivatives were withdrawn from the market 
::ause of their adverse effects such as agranuJocytosis. skin rashes and blood dyscrasis etc. but recently they are again finding their place in the market and are being 
:ensively used in cerebral ischemia and cardiovascular diseases. Since its introduction into medicine, there have been more than 1000 compounds made in an effort 
find others with more potent ana1gesic action combined with less toxicity. Keeping in view the increasing importance of these derivatives, a need for the review is 
L This review deaJs with up tcHiate literature on biological and pharmacological properties of pyrazolone derivatives. 

!ywords:Pyrazolones, Edaravone. cardio protective, Antioxidant. Anticancer. 

ITRODUCIION 
~late 19th century gave rise to the discovery of the three prototypes of modem non
aid antipyretic and analgesics such as acetaminophen (acetanilide). aspirin and sali
ic acid and phenazone!. The Chemistty of pyra:rolone began in 1883 when Knorr 
orted the first pyta20lone derivative. The reaction of phmyl hydrazine and ethylacetoacetate 
ulted in novel structure identified in 1887 as 1-phenyl-3-methyl-5-pyrazolone2. The 
orrpyrazole synthesis is the reaction ofbydrazines with 1. 3 dicarbonyl compounds to 
1vide the pyrazole or pyrazolone ring system. Pyrazolone is a five membered lactum 
g containing two nitrogen and a ketone group in its ring. The prototype molecule. 
:ipyrine was synthesized for clinical use in 1883. The methylated nitrogen derivative 
inopyrine was introduced in 1897 and taken off from the market in the 1970s because 
its property to foiDl nitrosamines. Dipyrone bad been in clinical use since 1922. 
tipyrine was the first pyrazolone derivative as a drug introduced in 1887 and as the 
ne implies it was the first agent to reduce fever and used in the treatment of arthritis. 
ISCUloskeletal and joint disorder. These derivatives were widely used in medical prac
:viz antipyrine. aminopyrine, anal gin etc. This discovery initiated the beginnings of 
: great German drug industry that dominated the field for about 40 years. The Com· 
unds like 3-Alkyl~4- arylmethylpyrazol-5-ones are reported to exhibit potent 
ihyperglycemic activity, while 1-phenyl-3-tetrafluoroetbylpyraml-s~ne is an anxiolytic. 
us. the biological activities ofpyrazoi-S~nes depend upon the nature of the substitu
sl. 3- methyl -1- phenyl· 2- pyrazolin- 5- one (Eda:ravone); a strong novel free radical 
weoger is used for the treatment of patients with acute brain infarction•. Demethylated 
jpyrine is a novel potent free rndical scavenger that has been clinically used to reduce 
~ neuronal damage following ischemic stroke. Demethylated antipyrine exerts 
11r0protective effects by inlubiting endothelial injury and by ameliorating neuronal 
1ble 1. Pyrazolone derivatives available in the market 

damage in brain ischemia'.The pharmacological spectrum ofpyrazolone compounds are 
veJY sim1lar to that of aspirin and some other (NSAID) nonsteroidal anti-inflammatory 
agents. The drugs containing pyrazolone nucleus are known to display diverse phannaoo
logical activities such as antibacterial. antifungal, anti-inflammatoiy. analgesic, and anti
pyretic. 

The pyrazolone nucleus has been known to exist in three tautomeric structures. 

II 

o:t) 
N/ 
y 

III 

Strucutre I is present in several substituted pyrazolones which are widely known 
and used as antipyretic agents. All these compounds are characterized by the 
presence of a phenyl group attached to nitrogen atom in the 1- position and a 
methyl group in 3-position. Phenyl group in 1- position and a methyl group in 3-
position seem to be essential for antipyretic activity. Several4, 4-dimethyl deriva
tives. as well as Pyrazole Blue and Tartrazine, are derived from fonnula TI whereas 
from structure III several pyrazolone dyes have been derivecf 
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Aaoalgesic: aoti-iofiammatory and aotipyretic: activity 
Phenylbutazone. a pyrazolone drug is useful in the treatment of acute gout, 
rheumatoid arthritis and allied disorders.4-acetyl-l-phenyl-3-methyl pyrazolone 
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\P) and 4-trifluroacetyl-1-phenyl-3-methyl 0 monosubstituted halogen analogues. 
azolone (HTFP) significa.ntlyreduces the car A -o •The introduction of hydrophilic substituents significantly decreased 
eenan mduced mflammauon Ill rats'. the activity. A phenyl analogue showed excellent activity which was 
:selective inh ibition of Phospholipase A: is ...... ,N ~ /1 far better than that of a 2-furyl analogue having the hpoph1hc aro-
cial in the search of a more efficient anti-in- N mat1c group". 
nmatory drug with fewer side effects. Dipyrone J..moU.yl-l-phonyl-l- Th · b 1 h ed d 1 · h 2 
1ell known pyrazolone inhibitor having anti- • e ISO uly groups ow mcrease ac 1v1ty 111 contrast tot e -
ammatory activity is strongly found to be as- pyruoli~t-S..Ooe hydroxyethyl group which showed almost no mh1b1tory acttv1ty. 
iated to PLA,s through three hydrogen bonds ~ -4, 4-Disubstituted compounds showed no mh1b1tory act1v1ty, which 
! re as J-phenyl-3-methyl-5-pyrazolone pre- supports hypothesis that compounds which generate the aromatic 
ts an interamolecular hydrogen bond that makes N hydroxyl group by the keto-enol tautomerization have I ipid 
:icult the formation of more efficient interac- H peroxidation-inh1b1tory activity 
IS with PLA2

1 4-cety~l-jlhon)l-3-molh)IPI'raobne 

e radicals have some roles 111 mflammation and systemic and local tissue A nt iconvu lsa n t ac tiv ity and Antidepressan t activity 
uies lntrathecally admm1stered edaravone, a free radical scavenger, had 
lgesic effects on inflammatory-induced acute and facilitated pain'. Oral 
yrone has been shown to be more effective than an equal dose of aspirin or 
acetamol in alleviating postoperative pain, and intravenous dipyrone 2.5g 
.s similar m efficacy to pethidme 50 mg. In patients with acute ure teral or 
ary colic, dipyrone 2.5g intravenously was similar in efficacy to indometha-
50 mg or pethidine 50 mg10 pyrazolones exert analgesic effect by inhib
g prostaglandin synthesis. The early phase ( 1-2 h) mflammat1on IS mamly 
:listed by histamine, serotonm and mcreased synthesis of prostaglandins in 
damaged tissues surroundings. The late phase is sustained by prostaglandin 
:ase and mediated by bradykinin, leulc.otriencs, polymorph nuclear cells and 
staglandins produced by !Issues macrophages. Fever results due to genera
n of med1ators such as IL- 10, IL-6, interferons and TNF-a cyto kines 
rease the synthesis of prostaglandm which elevates the body temperature. 
m the results of antipyretics study, it can be suggested that pyrazolone 
ivatives produce the antipyretic action by inhibiting the prostagland in 
thesis by blocking cycloxygenase isoenzymes, platelet thromboxane syn
>is, and prostanoids synthesis''·" . There is increasing evidence that lysoso
. enzymes play an important role in the development of acute a nd c hronic 
ammation"· "· Most of anti-Inflammatory drugs exert their beneficial ef
: by inhibiting either release of lysosomal enzymes or by stabilizing lysoso-
memberane which is one of the major events responsible for the mflam

:ory process. 

ti ox idan t/ Fr ee radica l scave ngin g activ ity 
as been proved that the pyrazolone derivatives have s1gmficant antiOxidant 
Vlty The quantification ofMDA and 4-HNE can be d1rectly correlated with 
hpid peroxidation inhibition capacity of the pyrazolone derivatives. The 

ic radicals' quantification IS also an indicator to mom tor the overall progress 
ipid peroxidation which isassociated with myocardial 1schem1c reperfus10n 
ury" . Dipyrone and aminopyrine prevent phorbol-12-myristate-13-acetate
uced neutrophil burst with h1gh efficiency and are highly potent scavengers 
iO and HOC! Mitsubishi-Tokyo Pharmaceuticals Inc (Tokyo, Japan), de
:~ped 3-methyl-1-phenyl-2-pyrazohn-5-one (Edaravone) which is a strong 
el free radical scavenger. It has been shown that Edaravone reduces or 
ores the amount ofROS increased by postischem1c reperfusion and prevents 
•airmen! of the antioxidant defense system"- The putative mechamsm un
lying the ant ioxidant action of edaravone is as follows- an electron transfer 
n an edaravone anion to peroxyl radical yields an edaravone radical and 
Jxyl anion, and this reaction breaks the chain oxidation of lipids Then, 
ravone peroxyl radical transforms to 4, 5-dione by elimination of a hydro-
atom and one electron. Finally, 2-oxo-3- (phenylhydrazono) - butanoic 

I (OBP) IS produced by the hydrolysis of 4, 5-dlone" 

uclure Activity Relat ionship (SA R) 

•Sterically small subst1tuents such as hydrogen and methyl group did 
not show any activity, substituents contaming carbocyclic moieties 
such as cyclohexyl, naphthyl, and benzyl maintamed or mcreased the 
m vitro hpid perox1dat1on-mhibitory act1v1ty 
•The activity of 2-substltuted compounds largely decreases except 
fo r a phenolic hydroxyl analogue. 
•The activity is increased by the lipophilic substltuents such as alkyl 
and halogen. Longer alkyl and alkoxy cha1ns show increase 111 activ
ity. 
• A disubstituted halogen analogue increases activity as compared with 

Some 4,4 d1substituted pyrazolone compounds exhibit anticonvulsant actlvityD. 
For instance, Dipyronc was found to have anticonvulsant activity in three 
experimental epilepsy models. At a dose of300 mg/kg i.p., dipyrone blocked the 
max1mal hmd limb extens 1on m the electroshock model m W1star rats, the 
tonic-clonic component of acute sound-induced seizures and the limbic compo
nent of aud1ogenic kindling m genetically susceptible wistar rats In the elec
troshock model higher doses ( 400 and 500 mglkg) were also effect1ve but lower 
doses ( I 00 and 200 mglkg) were not". 

~ 
H 

Ant ihyperglycemic activity 
A group of 4-(arylmethyl and heteroarylmethyl)-5-substituted-3-pyrazolone 
denvatlves have been found to have antihyperglycem1c actiVIty wh1ch is 
useful m non insulin dependent d1abet1es mellitus'-'.1,2-dlhydro-4-([4-
(methyl thlo)phenyl)methyl]-5-(trifluoromethyl)-3H-pyrazol-3-one in oral 
and subcutaneous glucose tolerance tests, mdicated that unlike the renal and 
mtestlnal glucose absorption mh1b11or phlonzm, 11 does not effectively block 
intestinal glucose absorption. S ubstitution o f 4-methylthio, methylsulfinyl, 
or ethyl to a benzyl group at C4, in combination with trifluoromethyl at C5 of 
pyrazol-3-one, generated potent antihyperglycemic agents m obese, diabet ic 
db/db m1ce ( 16-30% reduction in plasma glucose at 2 mglkg) .5-alkyl-4-
(arylmethyl)pyrazol-3-ones (hydroxyl tautomers) have been discovered as 
potential new oral antidiabetic agents, based on their abili~ to lower plasma 
glucose when administered orally to obese, diabetic mice" 

Ro le of Pyrazo lo n e in Cardiovasc ul a r Disease 

Yoshida et a/ m 2005 reported that Edaravone enhances the expression o f 
eNOS and restores the reduction 111 eNOS by ox1dized low-density lipoprotein in 
endothelial cells . It shows it prevent cell damage induced by ox1dative stress 
through not only direct ROS scavenging effect but also restoratton of reduced 
eNOS expression". Accordmg to French patent application 2529786 a group of 
3-phenyl or pyridyl - 5- pyrazolone derivatives have been d1scovered which is 
useful in improving cardiac contractability". It is ex-
pected that edaravone has beneficial effects on coro- 0 
nary artery and myocardial cells after 1schem1c and pos-~ 
tischem1c myocardial injury in patients with ischemic -o 
heart d1scases, mcluding acute myocardial mfarction and - ,N ~ !J 
angma pectons"·lO.Jn 1994, Yanag1sawa eta/ showed N 
that mtravenous infusion of 3methyl-1-phenyl-2-pyrazol in-5-one denvative 
at a dose of 3 mg/kg attenuates the loss of myocardial creatine kinase activity 
from the left ventricular free wall in rats subjected to coronary artery occlusion 
for I 0 mmutes followed by reperfus1on for 24 hours and reduced mfarct size by 
approximately 50% compared with that m the contro l vehicle group" Minhaz 
eta/ reported that 3methyl-1-phenyl-2-pyrazolm-5-one derivative attenuated 
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myocardial necrotic area by approximately 50% in isolated reperfusion rat lypoxigenase catabolism of arachidonate. This drug reduces the myocardial 

rt subjected to coronary artery occlusion. Tsujita et al investigated the infarct size after experimental coronary artery occlusion and reperfusion. 
:cts of edaravone on left ventricular function and infarct size using a ran
l'l.ized, placebo-controlled, open-label protocol in 80 patients with acute 
ocardial infarction. Intravenous administration of edaravone at a dose of30 
for 10 minutes before myocardial reperfusion decreased serum concentra

lS of creatine kinase-MB isoenzymes. a surrogate point of infarct size. and 
1roved left ventricular ejection fraction in patients with acute myocardial 
U'ction compared with those in the placebo group30_. 

timicrobial activity 
1ew series of 4·arylhydrazono-2-pyrazoline-5-ories were·tested in vitro 
.inst one Gram-positive and two Gram-negative bacterial strains, two my-
1acterial strains and a fungus, Candida albicans. Compounds were found to 
iDOre active against Staphylococcus aureus than the other compotmds at a 
Lcentration of 15.6 ~glmL32 • The synthesis ofCu (II) complexes derived 
m Schiff base ligands obtained by the condensation of 2-
lroxybenzaldehyde or terephtalic aldehyde with 4-aminoantipyrine (4-
ino-2, 3-dimethyl-1-phenyl-3-pyrazolin-5-one) was prepared and screened 
antimicrobial activity, the qualitative and quantitative antimicrobial ac

ity test results proved that all the prepared complexes are very active, 
1ecially against samples of Ps. aeruginosa, A. Boumanii, E. coli and S. 
•euSJ. Various 1-isonicotinyl-3-methyl-4-(substituted phenyl hydrazono)
lyrazolin-5-one compounds were synthesized and evaluated for their anti
:terial activity by Amir et al. 

.titumor activity 
c25A and B are potential oncogenes and it is due to their overexpression 
.t in various human carcinomas (breast, lung. colorectal, gastric, prostate, 
ld and neck, ovary, lymphomas, and melanomas) and tumor cell lines oc
-?. In 2004 Korea Research Institute of Chemical Technology synthesized 
reral3- methyl-4-oximinopyrazolin-5-one scaffold which were found to be 
:c25B inhibitor, out of which 3-Methyl-4-(0-methyl-oximino)-1-
enylpyrazolin-5·one and 1,3-dimethyl-4·(0-propargyloximino)- pyrazolin
me were found to be most potent. The activity decreases when phenyl 
1up at !-position was modified to bigger aromatic group:t'- 36• 

new derivative of 1-phenyl-3-methyl-5-pyrazolone,4,4-dichloro-1-(2,4-

:hloro phenyl)-3-methyl-5-pyrazolone, 
iDed TELIN, was chemically synthesized 
:1 identified as a potent inhibitor of hu
m telomerase in the cell-free telomeric 
1eat amplification protocol. It inhibits the 
omerase activity at submicromolar level 
th ICSO of0.3~M. Kinetic studies showed 4,4-<lichloro-1-{2,4-dlchlorophenyl)-

3-methylpyrazolin-5-one 
lt binding to telomerase protein, and the 
>de of inhibition by this substance was 
mpetitive-noncompetitive mixed-type with respect to the TS primer, 
tereas it was uncompetitive or noncompetitive - uncompetitive mixed
tx' with respect to the three deoxyribonucleosides. TELIN is a specific 
tent catalytic blocker of telomerase, and is considered to be a valuable 
bstance for medical treatment of cancer and related diseases n. 

new class ofVEGFR(vascular endothelial growth factor receptor)-2/KDR 
rtase inhibitors bearing heterocyclic substituted pyrazolones was designed as 
DR kinase inhibition is considered to play an important role in regulating 
giogenesis, which is vital for the survival and proliferation of tumor cells. 
te thiadiazole series of pyrazolones are potent VEGFR-2/KDR kinase in
bitor,sll. 

ntithrombotic activity 
cperimental studies have shown beneficial effects of 3methyl-1-phenyl-2-
•razolin-S-one derivative (Edaravone) on postischeqtic reperfusion injury39

• 

It has been found to ameliorate infarct size and brain edema in embolization 
td transient focal. g1oba1, and hemispheric ischemia models in adult rats and 
attenuate the hypoxic-ischemia encephalopathy in neonatal ratS11

• In Ja
Ln, edaravone was approved in April 200 I for treatment of acute brain 
farction and subarachnoid hemorrhage in the acute phase. Several investiga
rs have reported that edamvone has beneficial effects on prevention of 
ain damage in patients with stroke0

, 

afazatrom, a pyrazolone derivative has dual arachidonate enzyme inhibi
on. It exhibits antithrombotic and thrombolytic action by inhibiting s-

Radioprotective effect 
Analgin. antipyrine, and aminopyrine, if administered to mice in large doses 3 
h before irradiation (800 R), increases the survival rate and prolonges the life 
of the dying animals. In combination with cystamine, these compounds in
creases the chances of survival of the mice after the period of acute intestinal 
death foUowing irradiation in a dose of IOSO R. Experiments have shown that 
pyrazolone derivatives considerably increase the resistance to hypoxia of 
both healthy mice and irradiated mice at various periods of acute mdiation 
sicknessO. 

Antiviral activity 
In addition to anti-inflammatory and analgesic activity. pyrazolones are known 
to possess antiviral activity.Saratikov et at discovered that antipyrine and 
related molecules can possess antiviral activity against a wide range of viruSes. 
Iodoantipyrine or 4-iodo-1, 5-dimethyl-2-phenyl-pyrazol-3-one is an iodi
nated form of antipyrine. The anti-inflammatory action of lodoantipyrine 
produces severn! effects such as reduction of degranulation of the mast cells; 
suppression of prostaglandins and arachidonic acid synthesis; membrane stabi· 
lizingactivity; normalization of liver damage associated enzymes such as ALT 
and AST; lower intensity of oxidation and phosphorylation processes. This 
derivative displays antiviral activity against wide range of microorganisms 
including tick-borne encephalitis virus; 
hantavirus; influenza type A virus; herpes vi
ruses; hepatitis B and C (HBV and HCV) vi
ruses; Coxsackie A and B enteroviruses; papil
loma virus; Venezuelan equine encephalomy
elitis (VEE) virus; Rift Valley fever virus; pox
viruses; and chlamydia:" This compound have 4-iodo-1-5-dimethyl
been approved by Russia and neighboring coun- 2-p hen yl-pyrazol-3-on e 
tries for prevention and treatment of tick-borne encephalitis (TBE), hemor
rhagic fever with renal syndrome (HFRS), and seasonal flu. 

Neuroprotective effects 
Parkinson's disease is a neurological disorder characterized by the degeneration 
of nigrostriatal dopaminergic systems. In vitro study showed that edaravone 
significantly amehorated the survival ofTH-positive neurons in a dose·respon· 
sive manner. The number of apoptotic cells and HEt-positive cells significantly 
decreased, thus indicating that the neuroprotective effects of edaravone might 
be mediated by anti-apoptotic effects through the suppression of free radicals by 
edaravone. In vivo studY. demonstrated that edaravone-administration at 30 
minutes after 6-0HDA (hydroxydopamine) lesion reduced the number of am
phetamine-induced rotations significantly than edaravone administration at 24 
haunts. 

Hepatoprotective activity 
Fulminant hepatic failure is a serious disease that has a poor cure rate unless 
liver transplantation is performed. 3-methyl-1-phenyl-2-pyrazolim-S-one 
(edaravone) has the ability to prevent Fas-induced acute liver failure in mice. 
Edaravone reduces the number of apoptotic hepatocytes and also preventes 
cytochrome c release and caspase 3 activities. recognized as markers ofapoptosis 
after mitochondrial disruption. Thus it protects hepatocytes from Fas-in
duced mitochondria-dependent apoptosis by regulating mitochondrial Bcl-xL 
and B8)C'6.These results suggest that edaravone has a marked preventive effect 
on oxidative stress-induced acute liver injury. The same derivative prevents 
endotoxin-induced liver injury after partial hepatectomy not only by attenu
ating oxidative damage, but also by reducing the production of inflammatory 
cytokines, CINC and iNOS, in part through the inhibition ofNF-KB activa
tion. 
Spasmolytic efCect on smooth muscles 
Dipyrone showed a spasmolytic effect on precontracted smooth muscle in 
vitro model. In a case reported by Hady, it was reported that premedication 
with dipyrone allowed the bronchoscope to pass through the bronchus more 
easily and increased the gas exchange in the lungs"~. Dipyrone was also found 
to increase the gas exchange in the lungs when given as an analgesic for 
postoperative pain relief.Resta etal also reported on 2 asthma patients whose 
airway obstructions improved with dipyrone411

• The mechanism by which 
dipyrone relieves bronchospasm is not clearly understood. Although anti-in
flammatory properties by way of cyclooxygenase (COX) enzyme and thus 
prostaglandin synthesis inhibition by NSAIDs is thought to be responsible for 
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spasmolytic effect of some NSAIDs. as dipyrone has no or minimal anti
ammatory effect. 

ticity and adverse effects 
~ most frequently reported side effects of the pyrazolone derivatives are 
1 rashes. Gastrointestinal side effects are rare. Blood dyscrasias, mostly 
:>ciated with aminopyrine49

• Side effects, including acute renal failure, liver 
function, acute allergic reaction, disseminated intravascular coagulation, 
Jmbocytopenia, leukocytopenia and renal dysfunction.Edaravone should 
;arefully used in elderly patients and patients with liver disease, renal dis
e, hematologic disease, or dehydration. Therapeutic usefulness of 
.ylbutazone is limited because it possesses toxic side effects which include 
,tic ulcer with hemorrhage or perforation, hypersensitivity reactions of the 
nn sickness type, hepatitis, nephritis, aplastic anemia, leucopenia, agranu
ytosis and thrombocytopenia50.Hence it is necessary to modify the struc
~ ofpyrazolones to minimize the side effect and to improve its therapeutic 
11ication. 

INCLUSION 
azolone derivatives are gaining importance through their diverse biologi
and pharmacological properties. In this review, we have described that 
azolone derivatives are not only having NSAID action but they also pos
~ other pharmacological activities such as antioxidant, antihyperglycemic, 
itumour, anticonvulsant, hepatoprotective, neuroprotective, antiviral, 
ithrombotic, antimicrobial and radioprotective effects. These derivatives 
e beneficial effects on myocardial and vascular injury following ischemia 
I reperfuion in patients with acute myocardial infarction and also in athero
:rosis in the chronic phase .This review article may enlighten the medicinal 
mists who are aspiring to discover a versatile drug candidate for the benefit 
nankind. 
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3·Methyl-4-substituted benzylidene-pyrazol-S·ones 1·10 are 
synthesized by the condensation of 3·methyl.pyrazol·5·one with 
substituted aliphatic and aromatic aldehydes. Their structures have 
been elucidated from UV-Vis, IR, 1H NMR and mass spectral 
data. Among the synthesized derivatives S, 6, 7 and 10 are found 
to have a potent anti·inflammatory response whereas compounds 
1, 4, S, 8 and 10 have an effective analgesic response. There is no 
remarkable difference in bioactivity of pyrazolones derived from 
aliphatic and aromatic aldehydes. All the experimental data are 
statistically significant at p<O.OS. 

Keywords: Pyrazolone, analgesic, anti·inflarnmatory, protein 
kinase C inhibitor 

Pyrazolone is a key structure in numerous compounds 
of therapeutic importance. Pyrazolone derivatives 
have been used as analgesics', antimicrobial agents2

, 

fungicides', and hypoglycemic ageitts4
• Some of them 

have been tested as potential cardiovascular drugs5
• 

They inhibit the production of TNF-a and decrease 
levels of pro-inflammatory cytokines and thereby 
reduce inflammation and prevent further tissue 
destruction in diseases such as Rheumatoid Arthritis 
(RA), Osteoarthritis (OA), and Crohns disease .. '. 
~e~e~chers from M.erck ,Proved that pyr.azolones are 
mhibitors of p38 kinase . Recently thetr new deri
vative, named TELIN, was chemically synthesized 
and identified as a potent inhibitor of human 
telomerase. Another effective pyrazolone derivative, 
Nafazatrom, has dual arachidonate enzyme inhibition 
property. It exhibits antithrombotic and thrombolytic 
action. It also reduces the myocardial infarct size after 
experimental coronary artery occlusion and reper
fusion. The above mentioned liter~ture is worthwhile 
to prompt synthesis of some novel molecules by 
taking pyrazolone as heterocyclic key pharmacophore. 

Results and Discussion 
The present study reports the synthesis (Scheme 1), 

analgesic and anti-inflammatory activity of pyra-

zolone derivatives. Perusal of the results on their 
analgesic activity by tail-flick method revealed that 
almost all of them to exert significant activity. Among 
them, compounds 1, 4, 5, 8 and 10 were found to have 
an effective analgesic response at P < 0.01 (Table 1). 
All the synthesized compounds were screened for 
anti-inflammatory activity against Carrageenan
induced paw edema in rats. When compared with the 
control, all the compounds showed reduction in 
edema volume with prominent percentage inhibition 
to the inflammatory response ranging from 44% to 
65% at 4lh hour of observation. Compounds 5, 6, 7 
and 10 were found to have a potent anti-inflammatory 
response at p < 0.01 level (Table II). 

Experimental Section 

Melting points were determined in open capillary 
tubes and are uncorrected. The lambda max of the 
compounds were measured by UV-Vis spectrophoto
meter (UV -Pharma Spec 1700 Shimadzu ). The IR 
spectra were recorded on Perkin-Elmer IR spectro
meter 8400s using KBr disc. The 1H NMR spectra 
were obtained on a Bruker DRX-600 MHz spectro
meter in CDCI3 using TMS as internal standard and 
chemical shifts are expressed in o scale. The mass 
spectra were recorded on a Jeol SX-102 (FAB) 
Spectrometer. 

Synthesis of 3-methyl pyrazol-5-one10 

65 g (0.5 mole) of ethyl acetoacetate was taken in a 
250 mL conical flask and stirred magnetically during 
slow drop wise addition of a solution of 25 g (0.5 
mole) of hydrazine hydrate in 40 mL absolute ethanol. 
The temperature of the reaction mixture increased 
during reaction so that temperature was regulated at 
60°C. A crystalline deposit was separated after stir
ring for I hr at 6o•c. The reaction mixture was cooled 
in an ice bath to complete the crystallization. After 
standing for some time for completion of crystal
lization, it was filtered and the solid was washed with 
cold alcohol, dried and used for further step. 

Synthesis of 3-methyl pyrazol-5-one derivatives 1-10 
Pyrazolone (0.01 mole) was taken in a 100 mL 

round bottom flask, and then 50 mL of freshly 
prepared 20% sodium hydroxide alcoholic solution 
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CH3COCIJ,COOC,H5 

+ 

H,C R fi_CHO -G--
C,H OH r ~ H,CUCH ~ R 

s rt_~ ~ 
--- 'J;I O ale NaOH N.N O 

H ' H 

ale NaOH! CIJ,CHO substituted pyrazolones 

H3C cH·CH3 

N~0 
1-6 & 8-10 

' H 

7 
Compd R Compd R 

1 -N{CH3)2 6 H 
2 C6H5CH·CH· 8 4-QMe 

3 -OCH,{2,,) 9 a·OCH3 

4 3·N02 10 OH 

5 3-Cl 

Scheme I-Synthesis of pyrazolone derivatives 

Table 1- Analgesic activity ofpyrazolone derivatives in rat by tail flick method 

CompdDose Reaction time in sec (Mean ±SEM) 
(100 mglkg After 1 hr After2 hr After 3 hr After4 hr 

p.o) 
Control 2.97±0.160 2.97±0.165 2.97±0.165 2.98±0.148 

Diclofenac 6.93±0.139** 7.65±0.166*• 8.25±0.042** 9.03±0.108** 
(10 mglkg 

p.o) 

1 4.91±0.127** 5.82±0.143** 6.4±0.050** 7.03±0.108** 

2 4.19±0.034* 5.07±0.110* 5.9±0.022* 6.22±0.028* 

3 4.19±0.036* 5.06±0.110* 5.79±0.140* 6.91±0.129* 

4 4.72±0.128** 5.30±0.132** 6.17±0.027** 7.03±0.104•• 

5 4.29±0.026** 5.23±0.028*• 5.96±0.136** 6.76±0.181•• 

6 5.43 ±0.024* 5.31±0.030• 6.21±0.019* 7.16±0.017• 

7 4.43±0.0 19* 5.17±0.017* 6.12 ±0.025* 7.07±0.026* 

8 4.07±0.021** 5.81±0.136** 6.52±0.023** 7.60±0.098** 

9 4.30±0.030* 5.12±0.119• 5.93 ±0.137* 6.89±0.126• 

10 4.49±0.029** 5.47±0.030** 6.40±0.029** 7.21±0.024•• 

**P<O.Ol vs Control, *p<0.05vs Control (n:::6) 

was poured into it The mixture was stirred with 
magnetic stirrer for 30 min. Mter that substituted 
aromatic and aliphatic aldehyde (0.01 mole) was 
added to the reaction mixture and kept under stirring 
for 8 hr. The reaction mixture was transferred into 
crushed ice and neutralized with dilute hydrochloric 
acid to precipitate the product. It was filtered, dried 
and purified by recrystallization from ethanol. 
Similarly, other compounds were prepared with some 

change in reflux time and reaction work up. The 
physiochemical data of the compounds are given in 
Table III. The spectral and analytical data are given 
in Table IV. 

Acute Toxicity Studies 

Toxicological studies of the test compounds (as 
suspension in 0.5% w/v carboxy methylcellulose) 
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Table II Anti~ioflanunatory activity of pyrazolone compounds on carrageenan-induced 
paw oedema in rats 

Compd Paw volume in rnL, Mean ± SEM (% inhibition of paw edema) 
IOOmglpo After I hr After2hr After3hr After4hr 

0.97 ± 0.016 0.93 ± 0.017 0.91 ± 0.013 0.89 ±0.013 
I 

Control 
Aspirin 0.61±0.008(37.11)** 0.53±0.011(42.85)** 0.41±0.008(54.5)** 0.3±0.006(89.99) •• 

1 
2 

3 

4 
5 
6 
7 

8 

9 
10 

0.84±0.007(13.79). 0.65± 0.007 (30) • 0.55±0.004 (39.23)* 0.42±0.003(52.59) • 

0.83±0.005(14.82) • 0.67±0.008(28.21)* 0.63±0.005 (41.78)* 0.43±0.003 (51.29) • 

0.88±0.009 (9.36) • 0.68±0.009(26.78)* 0.50 ±0.023(44.01)* 0.411±0.004(54.32)* 

0.88±0.009 (9.19) • 0.68±0.008(27 .21)* 0.51 ±0.007(43.79)* 0.40±0.004 (54.81)* 

0.65±0.009(33,22)** 0.55±0.005( 40.35)** 0.4 ±0.006(54.56)** 0.30±0.003(65.74)** 

0.69±0.007(29.13)** 0.56±0.006(39.35)** 0.46±0.007(49.08)** 0.31±0.004(64.99)** 

0.65±0.006(33'.56)** 0.56±0.008(39.28)** 0.46±0.003(48.89)** 0.38 ± 0.003(57.4)** 

0.73 ± 0.010 (25) • 0.61±0.011 (34.5) • 0.51 ± 0.004(44.01)* 0.46±0.005 (48.18) * 

0.75±0.006 (23.33) * 0.66±0.010 (28.57) • 0.53 ± 0.005(45.25)* 0.5 ± 0.006 (44.44)* 

0.63±0.010(35.26)** 0.56±0.0 15(39.28)** 0.43±0.006(52.55) •• 0.36±0.004(59.25)** 

**P<O.Olvs Control, * p<0.05vs Control (n=6) 

Table m- Physical characterization data of compounds 1-10 

Compd Mol formula m.p. ("C) Yield(%) 

1 C"H,,N,O 236-38 65 

2 C13Ht2NzO 168-70 72 

3 C13H1,N20, 208-10 68 

4 CnH,N30 3 180-82 56 

5 CnH,N,OCI 216-18 84 

6 CnH1,N,o 240-42 61 

7 CJj8N20 258-60 75 

8 C12H12N202 250-52 66 

9 CnH12N202 170-72 57 

10 CnHJoN102 212-14 79 

were carried out by standard method in oral dose of 
100 to 1000 mglkg body weight in albino mice. 
The mice were continuously observed for 8 hr for any 
signs of acute toxicity such as increased-decreased 
motor activity, ataxia, tremors, convulsions, sedation, 
lacrimation, etc. After 24 hr the mice were sacrificed, 
stomach, intestine, and liver were inspected under the 
magnifying lenses for any ulcer-haemorrhagic spots. 
The acute toxicity and gross behavior studies revealed 
that the entire compounds in the present investigation 
were nontoxic upto 1000 mglkg bo(iy weight. All the 
animal experiments were performed by the approval 
of Institutional Animal Ethics CornP»ttee, Himalayan 
Pharmacy Institute. 

Analgesic Activity 
It was measured by D'Amour and Smith 

method". The tips of tail of animals were 

individually placed on radiant heat source at constant 
temperature of 55±1 oc and the reaction of the 
animals, like flicking of the tail was noted. Male 
albino rats of 12 groups (6 no's in each) were taken 
for study. First group was kept as control, second as 
standard and rest as test groups for different 
synthesized compounds. Test compounds 1-10 at the 
dose of 100 mglkg p.o were administered. 
Diclofenac 10 mg/kg p.o was used as standard drug. 
The tail-flick latency was assessed by 
analgesiometer (Techno, India). Basal reaction time 
to radiant heat was taken for rat, the rat which 
responds within 2-3 sec only considered for studies. 
After administration, the reaction time was noted at 
I hr, 2 hr, 3 hr and 4 hr time interval of the above 
mentioned groups. The cut-off reaction time was 
fixed at 10 sec to avoid tissue damage. The 
observations were made and data obtained were 
statistically analyzed. 

Anti-inflammatory Activity 

It was studied by inducing paw edema according to 
Winter's method12

• Male albino rats of 12 groups (6 
no's in each) were taken for study. Group one was kept 
as control, group two was treated with standard drug 
aspirin 100 mglkg p.o and the remaining groups were 
administered with test compounds 1-10 at the dose of 
100 mglkg p.o. A mark was made on left paws just 
beyond tibio-tarsal junction (knee joint) of each animal 
of all groups, so that each time the paw was dipped in 
the water column of digital paw edema meter (520-R, 
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Table IV- Spectral characterization data of compounds 1-10 

Compd Physical UV-Vis 1H NMR (8, ppm) MS (m/z) 
state (nm) 

1 Dark brick red 482 88.25(s,1H,NH),6.80-8.61 (m,4H,Ar-H),6.11 (s,IH,=CH-Ar),3.11(s, 229,230, 
powder 6H,N(CH3),), 1.93(s,3H, CH, 231 

2 Dark yellow 457 8.25 (s, IH, NH), 7.31-7.66 (m, 4H, Ar-H), 6.11 (s, IH, =CH-Ar), 3.29 (s, 212,213 
powder 6H, N(CH3),), 1.93 (s, 3H, CH3) 

3 White crystalline 397 8.25 (s, IH, NH), 7.31-7.66 (m, 4H, Ar-H), 6.11 (s, IH, =CH-Ar), 3.29 (s, 246,247 
powder 6H, N(CH3),), 1.93 (s, 3H, CH3) 

4 Pale yellow powder 406 8.25 (s, IH, NH), 7.31-7.66 (m, 4H, Ar-H), 6.11 (s, IH, =CH-Ar), 3.29 (s, 231 ,232 
611, N(CH3),), 1.93 (s, 3H, CH3) 

5 Pale pinkish 428 8.25 (s, IH, NH), 7.31-7.66 (m, 4H, Ar-H), 6.11 (s, JH, =CH-Ar), 3.29 (s, 221 
powder 6H, N(CH3),), 1.93 (s, 3H, CH3) 

6 Pale yellow powder 360 8.25 (s, 1H, NH), 7.31-7.66 (m, 4H, Ar-H), 6.11 (s, IH, =CH-Ar), 3.29 (s, 186,187,188 
6H, N(CH3),), 1.93 (s, 3H, CH3) 

7 White powder 370 8.25 (s, IH, NH), 7.31-7.66 (m, 4H, Ar-H), 6.11 (s, IH, =CH-Ar), 3.29 (s, 124,125,126 
6H, N(CH3),), 1.93 (s, 3H, CH3) 

8 Yellow powder 437 8.25 (s, IH, NH), 7.31-7.66 (m, 4H, Ar·H), 6.11 (s, 1H, =CH-Ar), 3.29 (s, 216,217 
6H, N(CH3),), 1.93 (s, 3H, CH3) 

9 Pale orange powder 455 8.25 (s, IH, NH), 7.31-7.66 (m, 4H, Ar-H), 6.11 (s, IH, =CH-Ar), 3.29 (s, 216,217,218. 
6H, N(CH3),), 1.93 (s, 3H, CH3) 

10 Orange powder 465 8.25 (s, IH, NH), 7.31-7.66 (m, 4H, Ar-H), 6.11 (s, IH, =CH-Ar), 3.29 (s, 202;203,204 
6H, N(CH3),), 1.93 (s, 3H, CH3) 

s-singlet, d-doublet, t-triplet, m-multiplet 

IITC Life Science, USA) up to the fixed mark made on 
left paws to ensure constant paw volume. Carrageenan 
(I%, 0.1 mL) (Sigma-Aldrich, Milan, Italy) was 
injected subcutaneously into the plantar surface of the 
rat hind paw I hr after the oral administration of the 
test compound. After the administration of carrageenan 
solution, the paw volume of control, standard and test 
groups were noted at I hr, 2 hr, 3 hr and 4 hr time 
interval. The percentage of inhibition was calculated by 
applying New bould formula13

• 

References 

I Aboxoat A A, AbduJla W A & Sakka I A, J Drug Res, 1, 1915, I. 
2 Zoosholi I M, Sabai A E & Habib N S, Egypt Phann Sci, 16, 

1975,407. 
3 Das A B & Mittra AS, Indian J Chern, 16, 1978, 688. 
4 Garg H G & Prakash C,J Med Chern, 14,1971, 175. 
5 Wneciaoo &KlimzekM,Phannazie(Ger), 31,1976,149. 
6 Zhang X, KingerY, Naknyama Y, PoddarR, Whitney C, DeTora 

A. Weissman S M & Newburger P E. J Leukoc Bioi, 15, 2004, 
358. 

7 Quinn M T & Gauss K A, J uulwc Bioi, 76, 2004, 760. 
8 Weiss S J, Eng/ J Med, 320, 1989, 365. 

Acknowledgements 
Authors are grateful to the Director Dr H. P. 

Chhetri, Himalayan Pharmacy Institute, Majhitar, 
East Sikkim for providing laboratory facilities and to 
the Director, IICB Kolkata India for providing 
spectral data. The financial support from AICTE, 
New Delhi for sanctioning the project on RPS (Ref 
No. 8023/BOR/RID/RPS-47/2008-09) is gratefully 
acknowledged. 

9 Halliwell B & Gutteridge J M, Mol Aspect Med, 8, 1985, 89. 
10 Furniss B S, Hanoaford A J, Smith P W G & Patcbel A R, 

Vogel's Text book of Practical Organic Chemistry, 5th Low 
Priced Edo (Longman Singapore Publishers Pvt Ud.), 1996, 136, 
236. 

11 Turner R A, Screening Methods in Pharmacology (Academic 
Press, New York and London), 1965, 223. 

12 Winter C A, Risely E A & Nuss G W, Proc Soc Exp Bio~ Ill, 
1962,544. 

13 Newbould B B, Brit J Phannacology, 21,1963, 127. 



-.~ ~-. -- -., , .. 

Pharmacologyonline 2: 986-994 (2010) 
I 

Mariappan et al. 

CARDIOPROTECTIVE PROPERTIES OF PYRAZOLONE DERIVATIVES AGAINST 

ISOPROTERENOL INDUCED MYOCARDIAL ISCHEMIC INJURY . 

G Mariappan1*, B P Saha1
, P,K Haldar', R.B. Suresh Kumar', Lipika Pandey1

, DeepakKumar1 

1Department of Pharmaceutical Chemistry, Himalayan Pharmacy Institute, Majhitar, Rangpo, 
EastSikkim-737136, India 

2Division of Pharmacology, Department of Pharmaceutical Technology, Jadavpur University, 
Kolkata-700032, India 

Summary 

The present study investigktes the cardioprotective effect of pyrazolone derivatives 
(PYZ1-PYZ10) on plasma lipid profile, serum marker enzymes, endogenous 
enzymatic and non-enzymatic antioxidants in cardiac tissues against isoproterenol 
(ISO) induced myocardial ischemic injury in rats. Pretreatment with the pyrazolone 
derivatives at 10 mg/kg body weight for 5 days prevented the elevation of serum marker 
enzymes namely lactate dehydrogenase (LDH), aspartate transaminase (AST), alanine 
transaminase (AL T) and alkaline phosphatase (ALP) in myocardial injured rats. !SO
induced animals exhibited decreased levels of superoxide dismutase (SOD) and glutathione 
(GSH) in the heart, which were restored to near normal levels following treatment with 
pyrazolone derivatives. These derivatives also attenuated lipid peroxidation (LPO) in the 
heart and improved the imbalance in lipid profile (TG, LDL, VLDL, HDL) caused by ISO. 
These findings revealed the cardioprotective effect of pyrazolone derivatives against 
isoproterenol induced myocardial injury. 
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Introduction 

Ischemic heart disease (IHD) is one of the leading causes of deaths worldwide, accounting for 
16.7 mi,llion deaths per annum [I, 2]. It occurs when blood supply is insufficient to the 
myocardium as a result, death of myocardial muscle occurs and such condition is known as 
ischemia. The prolonged ischemia of the myocardium leads to necrosis, which is referred as 
myocardial infarction [3]. Drugs such as beta-blockers and angiotensin converting enzyme 
inhibitors (ACEis) had significantly improved the survival rate of IHD patients. However, 
attempts are made globally to get complementary and alternative medicines for IHD since no 
sufficient therapy for this obstinate illness is available. Pyrazolone ring systems represent an 
important class of compounds not only for their theoretical interest but also for their anti
inflammatory, analgesic, antipyretic [4], hypoglycemic agent [5], fungicide [6], antimicrobial 
[7] and some of them have been tested as potential cardiovascular drugs [8] including 
hypertension, hypercholesterolemia, atherosclerosis, myocardial infarction, angina pectoris, and 
heart failure[9]. Moreover, it has·been proved that these molecules have preventive effects on 
myocardial injury following ischemia and reperfusion in the rat heart [1 OJ and in patients with 
acute myocardial infarction [11]. Pyrazolone derivatives have been used in patients with acute 
brain infarction since April 2001 in Japan [12]. These derivatives have been shown to be 
effective against brain edema after ischemia and reperfusion injury in animal models [13] and in 
stroke patients [14]. Some animal studies using acute myocardial ischemia-reperfusion models 
have suggested the protective effects of pyrazolone derivatives on myocardial damage. By 
taking these research f"mdings as evidence, the present study is focused to explore the 
cardioprotective properties of pyrazolone derivatives against isoproterenol induced 
myocardial ischemic injury. 

Material and methods 

Chemicals and Drugs 

Isoproterenol hydrochloride (ISO) was purchased from Sigma Chemical Co. (St. Louis, 
MO, USA). Sodium chloride, magnesium chloride, adenosine triphosphate and trichloroacetic 
acid (TCA) were purchased from Himedia Laboratories Private Ltd. (Mumbai, India). Nitro blue 
tetrazolium, phenazine methosulphate and nicotinamide adenine dinucleotide (NAD) 
were purchased from Sisco Research Laboratories Ltd. (Mumbai, India). The chemicals used in 
this study were of analytical grade. 

Test compounds 

Pyrazolone derivatives investigated in the present study were syothesized,characterized in 
Department of PharmaceuticalChemistry, Himalayan Pharmacy Institute, Sikkim. The 
physiochemical data of the synthesized compounds have been given in Table. I 
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H 

HaC-;rrb-D-R 
N~N~O 

H 

Table 1: Physical data of the synthesized compounds 

Compound code ·R Molecular formula 

PYZ1 /CH3 C13H"N30 
-N 

"'CH3 

PYZ2 phenyl ethenyl C13H12N,O 

PYZ3 -OCH3(2,3) C13H14NzOl 

PYZ4 -N0 2 c,,H,N,o, 

PYZS Cl CnH9N,OCI 

PYZ6 H CuH10N,O 

PYZ7 -CH3 C,H,N,O 

PYZ8 4-0CH3 ClzH1zNzOz 

PYZ9 4-0CH3 C12HtzNz02 

PYZIO • OH CnH10N,O, 

Diagnostic Kits 

Mariappan et al. 

Mol. weight 

239 

212 

246 

231 

221 

186 

128 

216 

216 

202 

Total Cholesterol, Total Protein, HDL, VLDL, LDL, TG, AST (SGOT), ALT (SGPT) and 
Alkaline Phosphatase were putchased from Span Diagnostics Ltd., Surat, India. 
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Animals 

Rats (sprague-dawley or wistar, 100-150 g) were used as an experimental animals. They were 
housed hygienicaJly under standard conditions of temperature (24±1 °c), relative humidity 
(65±10%) and 12 light/dark cycle environment. During the study period, guidelines of 
Committee for the Purpose of Control and Supervision of Experiments on Animals (CPCSEA), 
Institutional Animals Ethics Committee (IAEC) were foJlowed for the maintenance of animals. 
The research work was approved by IAEC No: HPI/09/60/IAEC/0075. 

Experimental Procedure 

Seventy two male rats were completely randomized into twelve groups of six animals in each 
group. Group 1: normal control (distilled water p.o.), Group 2: !SO-treated (5.5 mg and 8.5 
mgl kg, s.c.) at an interval of 24 h for two days . Groups 3 to 12 were administered 
with 10 mg!kg body weight/ day p.o. ofPyrazolone derivatives (PYZI-PYZIO) for 5 days 
foJlowed by ISO treatment at an interval of 24 h for two days. 

24 hours after the second injection ofiSO, the rats were sacrificed by ether anaesthetization and 
the heart was dissected out. The neck area was quickly cleared of fur to expose the jugular vein. 
The vein, after being slightly displaced, was sharply cut with sterile surgical blade and an 
aliquot (5 ml) of the blood was coJlected and centrifuged at I OOOOg for 5 mins. The serum was 
carefuJly aspirated with a Pasteur pipette into sample bottles for biochemical analysis. 

Plasma lipid profile 

Plasma total cholesterol (TC), Total Protein, Creatinine, triglycerides (TG) and high 
density lipoprotein (HDL) were analysed using commerciaJly available kits (Reckon 
diagnostics, Baroda, India).Very low density lipoproteins (VLDL) and low density 
lipoprotein (LDL) were calculated as per Friedewald et al. [15]. 

Plasma cardiac specific injury markers 

Activity levels of creatine phospokinase (CPK), lactate dehydrogenase(LDH), alanine 
transaminase (AL T), aspartate transaminase (AST) and alkaline phosphate (ALP) in plasma 
were estimated using commerciaJly available kits (Eve's Diagnostics, Baroda, India). 

Estimation of cardiac endogenous antioxidant 

Cardiac tissue pieces from control and treated groups were weighed and homogenized 
(10% w/v) in chilled Tris buffer (10 mM, pH 7.4), centrifuged at 10,000g for 20 min in 
high speed cooling centrifuge (0 I C). Clear supernatant was used for assaying superoxide 
dismutase (SOD); [16], catalase (CAT); [17] and reduced glutathione (GSH); [18] 

Statistical Analysis 

AJI the results were expressed as mean±SEM. The results were analysed by one way analysis of 
variance (ANOVA) foJlowed by Dunnett's test through the computer program Graph Pad Instat 
3. P value <0.05, P<O.Ol was considered statisticaJly significant. 
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Results and discussion 

There were alterations in serum lipid profile of the rats administered with pyrazolone derivatives 
when compared with the Isoproterenol control. The Isoproterenol raised the serum levels of total 
cholesterol, Total Protein, LDL, VLDL LDL, triglycerides; and decreased HDL level. 
Pretreatment with the pyrazolone derivatives for 5 days however, restored the lipid profile 
to near normalcy and improved the cardiac damage caused by isoproterenol (Table 2 and Table 
3). Lipid metabolism plays an important role in myocardial injury produced by ischemia [19]. 
Isoproterenol causes hyperlipidemia and it increases the LDL cholesterol in the blood, which in 
tum leads to harmful deposits in the arteries thus favoring coronary heart diseases (CHD) 
[20]. In the present study also, ISO administration caused a significant raise in the serum lipids 
thereby increases lipid biosynthesis and lipid peroxidation. Rats treated with pyrazolone 
derivatives showed decreased concentration of serum total cholesterol, triglycerides, LDL 
cholesterol indicates the beneficial effects of pyrazolone derivatives in reducing hyperlipidemia 
caused by Isoproterenol. 

The administration of Isoproterenol in rats resulted significant increase in the serum levels of 
heart marker enzymes including LDH, AST, ALT and A TP However, pretreatment with 
Pyrazolone derivatives reduced the activities of these enzymes to near normal levels (Table 2). 

Table 2: Effect ofpyrazolone derivatives on marker enzymes in ISO induced myocardial injury in rat model 

Compd SGOT SGPT ALP HDL LDL VLDL 
code (IU/ml) (IU/ml) (IU/ml) (mgldL) (mg/dL) (mg/dL) 

Control 152.56±0.15 40.56±0.31 141.81±.71 43.87±.01 99.56±.11 8.05±1.25 

ISO (8.5 mg/kg) 203.26±.02 81.23±0.43 213.89±0.81 20.58±1.2 186.87±.13 30.22±.01 

PYZ1 191.52±0.6lb 79.01±0.26b 21 0.56±0.42"' 23.54±1.65' 165.25±.56b 23.33±.11b 

PYZ2 190.12±0.5lb 79 .99±0.11"' 208.20±0.34b 23.99±.11' 165.66±.23b 23.01±.51 b 

PYZ3 181.84±0.63b 76.44±0.13b 207 .32±0.62b 24.89±.31b 154.84±.29b 20.38±.65b 

PYZ4 184.91±0.71b 76.00±0.0 I b 200.89±.10b 25.63±.84b 153.22±.55b 19.99±2.63b 

PYZ5 182.38±0.02b 74.55±0.7lb 198.36±0.52b 27.00±.67b 146.40±.1 ob 18.85±1.85b 

PYZ6 180.0 1±0.41 b 72.36±0.1 ob 195.39±1.20b 28.56±.24b 136.55±.61 b 15.84±1.95b 

PYZ7 179.85±0.53b 70.~5±0.63b 193.95±1.90b 29.66±.0lb 134.66±.01b 14.55±2.55b 

PYZ8 164.22±0.87b 61.02±0.45b 176.95±.97b 31.11±.03b 130.58±.33b 12.86±.01b 

PYZ9 162.00±0.72b 
. b 

55.00±.06 !75.00±.15b 32.33±.21b 125.98±.78b 10.62±.11b 

PYZIO 158.01±1.01b 
. b 

54.62±0.14 172.83±1.57b 36.98±.02b 120.88±.9lb 10.01±.02b 
Values are expressed as mean±SEM, (N-6); ns non significant; 'P <0.05, "P<O.Ol compared with ISO 
control (ANOVA followed by Dunnett's test). All the test compounds were administered at I 0 mg/kg. 
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Table 3: Effect ofpyrazolone derivatives on lipids profile in ISO induced myocardial injury in 
rat model 

Compd Total Triglycerides Cholesterol Creatinine Lactose 
code Protein (mgldL) (mgldL) (mg/dL) Dehydrogenase 

(giL) (IU/L) 

Control 39.80±0.98 79.04±3.97 117.15±2.02 2.26±0.04 120.07±0.54 

IS0(8.5 86.86±0.25 186.47±0.34 201.65±7.56 3.93±0.08 198.71±0.29 
mglkg) 

PYZ1 56.46±.050b 135.43±3.18b 168.61±0.63b 2.81±0.007b 134.25±0.58b 

PYZ2 66.33±0.28 b 122.32±0.70b 162.75±0.74b 2.92±0.01b 142.70±0.51b 

PYZ3 53 .00±4. 70 b 180.58±4.44b 153.95±0.81b 2.65±0.18b 148.45±0.41b 

PYZ4 40.43±0.85 b 152.94±4.29b 133.46±0.58b 2.39±0.03b 158.39±0.47b 

PYZ5 39.23±0.92 b 158.33±3.74b 132.14±0.73b 2.65±0.01 b 138.55±0.52b 

PYZ6 58.07±0.86 b 123.33±0.61 b 118.04±0.37b 2.67±0.04b 128.83±0.71 b 

PYZ7 38.08±0.79 b 124.66±0.94b 120.59±0.53b 2.67±0.07b 123.68±0.95b 

PYZ8 48.36±0.66 b 80.07±0.37b 121.01±0.73b 2.78±0.07b 121.80±0.50b 

PYZ9 52.20±0. 77b 81.20±0.35b 122.89±0.45b 2.56±0.0b 127.76±0.59b 

PYZ10 53.06±0.79b 82.95±0. 75b 123.82±0.64b 2.45±0.10b 127.25±1.8 b 

Values are expressed as mean±SEM, (N-6); 
bp<0.01 compared with ISO control (ANOVA followed by Dunnett's test). All the test 
compounds were administered at 10 mg/kg. 

Pyrazolone derivatives pre-treatment improves cardiac antioxidant status in ISO induced 
myocardial injury by effective scavenging of free radicals generated during oxidation of lipids 
thus collectively contributing to its overall antioxidant and anti ischemic activity. ISO 
induced myocardial injury has been reported to alter membrane permeability [19] and 
to cause leakage of marker enzymes of cardiac damage (LDH, CPK, AST, ALT and ALP) 
into the blood stream[21]. Significantly elevated levels of these marker enzymes have been 
recorded in ISO induced myocardial damage [22]. However, PYZ treated group controlled 
the elevation in activity levels of these enzymes suggesting that with PYZ pretreatment ISO 
induced leakage of marker enzymes can be prevented. 
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Table 4: Effect of pyrazolon~ derivatives on endogeneous antioxidant enzymes in ISO induced 
myocardial injury in rat model 

' 
Compound SOD CAT GSH CPK 

code U/mgof IU/mgof JLg/mg wet IU/ml 
protein tissue tissue 

Control 5.38±0.21 73.05±.02 5.63±.02 110.25±0.01 

IS0(8.5 1.99±0.01 40.11±.10 1.69±0.12 194.45±0.25 
mg/kg) 

PYZ1 2.71±0.02" ' 43.25±.21" 2.01±0.11"' 190.85±0.74" 
' 

PYZ2 2.91±0.14b 43.00±.06" 2.65±0.21"' I 88.65±0.46b 

PYZ3 3.01±0.04b 44.55±.1Jb 2.97±0.14b 184.29±1.01 b 

PYZ4 3.51±0.13b 46.88±.56b 3.86±0.18b 180.11±0.08b 

PYZ5 3.80±0.02b 49.57±.32 b 3.88±0.19b 179.86±0.87b 

PYZ6 3.91±0.14b 50.22±.55b 3.15±0.25b 175.97±1.56b 

PYZ7 3.99±0.31b 50.00±1.2lb 3.6±0.3b 168.52±1.50b 

PYZ8 4.01±0.42b 53.85±1.38b 3.55±0.15b 160.28±0.05b 

PYZ9 4.49±0.02b 54.92±.07b 4.02±0.49b 158.87±0.24b 

PYZ10 4.99±0.llb 58.87±1.02b 4.09±0.28b 158.77±0.08b 
Values are expressed as mean±SEM, (N-6); ns. non significant 
"P<0.05, bp<O.Ol compared with ISO control (ANOVA followed by Dunnett's test). All the 
test compounds were administered at 10 mg/kg. 

As reported in Table 4, there was significant decrease in GSH levels in the heart ofiSO-treated 
rats. Pretreatment with pyrazolone derivatives resulted in marked improvement in these indices 
at the end of the expe~iment and were reverted back to normalcy. In addition, the 
significantly decreased activities of enzymic antioxidants (CAT,GSH and SOD) observed in the 
heart of !SO-treated rats we~e improved following pretreatment with pyrazolone derivatives 
for 5 days. The present study has clearly demonstrated that the pyrazolone derivatives have 
antioxidant activity which , could prevent the occurrence of heart related diseases. 
Significantly elevated activities levels of SOD and CAT recorded in PYZ treated group could 
be due to its potent free' radical . scavenging ability. GSH scavenges singlet oxygen, 
superoxide and peroxy radicals to form oxidised glutathione and other disulfides [23]. Also, 
antioxidant compounds have I been shown to increase glutathione reductase activity that 
maintains GSH in a reauced state [22]. The elevated GSH content observed in PYZ 
treated groups may be due to its enhanced synthesis. 

I 
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ISO treatment is also known to create an imbalance between enzymatic as well as non
enzymatic antioxidant defence system leading to production of free radicals that induce 
myocardial injury and LPO [24]. The significant decrement in LPO in pyrazolone derivatives 
treated group further justifies the role of pyrazolone derivatives as a potent antioxidant and free 
radical scavenger. These results are in conformity with reports that have demonstrated 
modulation of cellular antioxidant by treatment with pyrazolones[25]. It can be 
summarized that PYZ pre-treatment to ISO treated rats provide cardioprotection by 
inhibiting the formation of free radicals generated during oxidation of lipids thus inhibiting 
peroxidation of membrane lipids and preventing subsequent leakage of soluble 
enzymes. Also, pyrazolone derivatives pre-treatment appears to improve the status of 
enzymatic antioxidants that further contributes to its overall cardioprotective property. 
Hence, it can be concluded that pyrazolone derivatives pretreatment provides 
cardioprotection against ISO induced myocardial injury via multiple mechanisms. 
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Abstract ln this paper, we descri bed the pharmacological and toxicological studies of three pyraz
olone derivatives namely PYZI : 4-(4-N dimethylamino benzylidioe)-3-methyl pyrazolin-5(4H}-ooe, 
PYZ2: 4-[2-chlorobenzylidine)-3-methylpyrazolin-5(4H)-ooe and PYZ3: 4-[benzylidine]-3-meth
ylpyrazolio-5(4H)-ooe deriva tives. Analgesic, anli-inOa mmalOry and antipyretic studies of 3-methyl 
pyrazolone derivatives a t 400 mg/kg, p.o . have shown significant activity as compared to control. 
Amongst three pyrazolooe derivaliv~. PYZ2 was fouod to be more active. Based on the ~ult 
of pharmacological studies. PYZ2 was selected for toxicological studies. Acute tOXICity studies 
revealed that methyl pyrazolooe derivatives are ooo-toxic io rats up to 5000 mg/kg, p .o The sub
acute toxicity srudy of PYZ2 showed that decrease in H b content, RBC and WBC count. ln bio
chemical analysis level of blood glucose a nd bilirubin reduced where as AST. AL T and alkaline 
phosphatase level elevated. Histopathological studies revealed that there was mild toxicity on liver 
and kidney at I 000 mg/kg, p.o. 

e 2011 King Saud Universtly. Production and hosting by Elsevier B.V. All rights reserved. 

I. Introduction 

• Corresponding author. Mobile: +91 9474530205; fax: + 91 
3592246462. 

Pyrazolone ring system represems an impor tant class of com
po unds not only for thei r theoretical interest but also for their 
anti-inflammatory, analgesic, antipyretic (Badaweyu et a l.. 
1991!), hypoglycemic agent (D as et al. , 2001!), fungicide (Smgh 
and Singh. 199 1 ), antimicrobial (Sahu et a l.. 2007) and some of 
them have been tested as potential cardiovascular drugs 
(Yuktluto et al.. 2006). In the recent yea r, research is focused 
on existing molecules and their modifications in order to re
duce their side efTects and to explore their other pharmacolog
ical and biological efTects. The most frequently reported side 
efTects o f the pyrazolone derivatives are skin rashes, agranulo
cytosis, blood dyscrasias which is mostly assoctated with 
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aminopyrine, have received wide attention in the medical liter
ature, but their true incidence with dipyrone is considerably 
lower thrui the often quoted incidence for aminopyrine re
ported more than 30 years ago (Brogden, 1986). Pymwlones 
are an active moiety in the class of NSAIDs and: used in the 
treatment of arthritis,· musculoskeletal and joint disorder. 
Compounds like 3-alkyl-4-aryl methyl pyrawl-5-ones are 
reported to exhibit potent antihyperglycemic activity, while 
1-phenyl-3-tetrafluaroethylpyrazol-5-one is an anxiolytic. 
Thus, the biological activities of pyrazol-S.ones depend on 
the nature of the substituents (Sil et al., 2005). Edaravone, 
3-methyl-1-phenyl-2-pyrazolin-5-one a strong novel free radi
cal scavenger is used for the treatment of patients with acute 
brain infarction (Yukihito et aL, 2006). Demethylated antipy
rine is a novel potent free radical scavenger that has been clin
ically used to reduce the neuronal damage following ischemic 
stroke. Since-few literatures reveal the pharmacological and 
toxicological studies ofpyrazolones, an attempt has been made 
to explore the pharmacological properties of novel pyrazolone 
derivatives with their toxic effects. 

2. Materials and methods 

2.1. Source of compounds 

Pyrazolone derivatives PYZl, PYZ2 and PYZ3 (Fig. 1) inves
tigated in the present study were synthesized, characterized in 
Department of Pharmaoeutical Chemistry, ·Himalayan Phar
macy Institute, Sikkim, India (Mariappan et al, 2010). 

2.2. Chemicals and drugs 

Carboxy methyl cellulose (CMC), acetic acid, eosin, hematox
ylin, dextrene polystyrene xylene, paraffin and xylene were 
purchased from S.D. Fine, Mumbai, India. Carrageenan, Fre
und's adjuvant and Brewer's yeast were procured from Sigma, 
USA. Indomethacin, paracetamol and aspirin were obtained 
from Cipla Pharmaceuticals, Sikkim, India and pentazocine 
from lnd-Swift L, Baddi, India as gift sample. 

2.3. Biochemical diagnostic kits 

Cholesterol, direct HDL-cholesterol, triglycerides, glucose, 
AST (GOT), ALT (GPT) and alkaline phosphatase kits were 
purchased from Span Diagnostics Ltd., Surat, India. 

2.4. Animals 

Male and female albino mioe (Swiss, 20-25 g), mts (Sprague
Dawley, 100-150 g) and rabbits (New Zealand strain, 

.H 
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1.5-2 kg) were used as experimental animals. The animals were 
housed under standard conditions of temperature (24 ± I °C), 
relative humidity (65 ± 10%) and 12 h light/dark cycle envi
ronment. During the study period, guidelines of Committee 
for the Purpose of Control and Supervision of Experiments 
on Animals (CPCSEA), Institutional Animals Ethics Commit
tee (IAEC) were followed for the maintenance of animals and 
the experimental protocol was approved by Institutional Ani
mal Ethics Committee (IAEC) No.: HPI/09/60/IAEC/0075. 

2.5. Experimental procedure 

The animals were divided into five groups of six in each. The 
first group w~s treated as control and received 1% CMC, sec
ond group received the standard drug (indomethacin 10 mg/ 
kg, p.o., pentazocine 3.9 mgfkg, i.p., paracetamol 100 mgfkg, 
p.o. and aspirinlOO mgfkg, p.o.) and rest of the groups were 
administered test compounds at 400 mgfk:g, p.o. 

2.5.1. l'fnalgesic activity 

The analgesic activity was evaluated by tail flick and writhing 
methods using albino mice adopting standard procedure and 
results are reported in Table L Overnight fasted healthy and 
adult male albino Swiss mice weighing between 20 and 25 g, 
in group of six each were taken for the investigation. 

2.5.1.1. Tail-flick in mice. Tail flick method (D'Armour and 
Smith, 1941) was used to evaluate the analgesic effect of the 
pyrazolone compounds. In this method heat is used as a sou.rce 
of pain. The tips of the animals were individually placed on the 
radiant heat source at constant temperature 55 °C. The tail 
flick response was measured at 0, 1, 2 and 3 h after treatment 
of test compounds by digital analgesiometer (!NCO, Ambala, 
India). The cut-off reaction time was fixed at 10 s to avoid tis
sue damage. The drug pentawcine (3.9 mgfkg, i.p.) was used 
as standard drug for comparison. 

2.5.1.2. Acetic acid-induced writhing test. Acetic acid-induced 
writhing test was done according to Koster et al. (1959). After 
30 min of the administration of the test compounds, all the tes·t 
group of mice were·ad.ministered intra-peritoneally the writh
ing agent, 1% (vfv) aqueous acetic acid, in a dose of 1 mlj 
100 g b.w. The standard group was administered with indo
methacin (10 mgjkg, p.o.). The numbers of writhing episode 
were counted for 30 min and the number of wriths produced 
in pyrazolone treated groups was compared with control. 

2.5.2. Ami-inflammatory activity . 
2.5.2.1. Carrageenan-induced rat paw edema. The anti-infiam
matory activity of the test compounds was evaluated by 
carrageenan-induced rat paw edema model described by Win-

4-r4-N dimethyl amino benzylidinel-3-
melhyl pyrozolin-5(411}-one (PYZI) 

4-r benzylidineF~·methyl 
pyrozolin-5(4H)- one(PYZ2) 

4-r3-chloro benzylidine 1-3-m ethyl 
pyrozolin-5(4H)- one (PYZ3) 

Figure 1 Structure and nomenclature pyrazolones. 
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tabie 1 ___ Apalgesic activity ~f pyritzcilone-~eriva~ives. 
Compound (mgjkg) ;;.Tc:ail::" ;;_. fli:;~ c::k:..:m;:· .:;et::h::dd:__-:c-~~-----~~~~---~----- Writhing test . 

AVel:a,i~-:ta:il Wi~hdiawil' tin?-e (s)- No. of'writhings 
~o7h~~~-t~~t7h~~~--~--,27h~~----~--=3~h----~~--~· 

Control 
Standard' (a ·and. b) 
PYZl (400) 
PYZ2(400) 
j>YZ3 (400) 

1.66 ± o:25 
1.5- ± 0;30 

J.j5 .± 0.21 
i.32 ± 0;21 
1.4 ± 0;21 

Values-a:~ exp-ressed as mean_ ± s~ (N. ~ -6). 

1.66 ± 0.21 
J:i~~- ± 0.30'"~ 
2.0 ± 0.25 

3:16±0.30" 
2;0 ± 0.25 

1.66 ± 0.21 1.66 ± o.:n 
4.66 ± 0.33u 8.91 ± 056u 
4.16 ± 0.47"" 7.16 ± 0.60"" 
6.33 ± ·0.49~· 8.5 ± 0.56"" 
4.83 ± 0.60 7.66 ± 0.55 

41.7 ± 0.7 
17.5.±·0.4 .. 

24.5 ± o.5~· 
19.4± 0.89"" 
25.4 ± u.·· 

a -·Pentai:oCinC (3.9 mg/kg, i.p.) used ·as·-StahdRrd_drug in tail-flick method; b- indoi:nethacin·(lO nig{kg, p.o.) used as Standard drug in writhing 
. ! test. _ 1 

• ·P <.-0.05 c6inpared with vehicle·CO~ttof(ANOVA followed: by Dunneti's test). 
•• P < 0.01 cOiJipaied with vehiCle control (ANOVA fOllowed by Dunnett's test). 

l 
Table 2-" Ailti~iJ:illamp:~atory activitY. of py~q~~ne derivativ~s. 

Carrageeoan-indU_ce~t,.pa~ edema niethod freuDd's adjuVant meithod Compound 
(mgjkg) Paw _edellia volume.in·_mJ.(%.irihibi~on o.f.paW:_edem~) . 

Oh 1h l 2h 3h 4h Oh 18"h 

Coritiol 0.83 ± 0.02 0.90 ± 0.03 1.16 ± 0.09 1.24' ± 0.0 0.98 ± 0.03 0.57 ± 0.02 1.17 ± 0.02 
Standard o.s2 ± o.oJ 0.94'·± 0.06 o.86 ± o.o2· 0.70 £0.01 .. 0.45 ± 0.09·· 0.51 ±·0.01 o.s9· ± o.o~·· 
(a and b) (25,86%)· (43;54%) (54;08%) (49.57%) 
PYZi (400) 0.80 ± 0.02 0.93± 0.04 0.99 ± 0.05 0.85 ± 0.03"" 0.57 ± 0.0!"" o, 61 ± 0.3 0.71 ± 0.01"" 

(14.66%) (31.45%) (41.83%) (39.31%) 
PYZ2(400) 0.80 ± 0.02 0.87 ±. 0.02 1.05 ± 0.09 o,n ± o.o1·· 0.48 ± o.ot"" 0.56 ± 0.2 0.62: ± 0.01·· 

(9.48%) (4l.93%) (51.02%) (47.41%) 
PYZ3 (400) 0.81 ± 0.03 0.87 ± 0;02 0.94 ± 0.04 o.n ± o.o2·· 0.52 ± 0.01"" 0;58 ± 0.02 0.68 ± 0.01** 

(18.96%) (37.90%) (46.93%) (41.37%) 

Val(les are expressed as mean ± SEM-.(N ::: ·6). 
-a- IdomOtbacin (10 mgfkg, p.o.).Wo.s·used u.s stOndard·drug in ca.rrugeenan~induccd paw ed.Cmu. method; b- aspirin (100 mg/kg, p.o:) wits wed 
as standard drug·in Freund's adjuva~t' m.t:ithod~ . . -. · 

• P ·< 0:05 compared·witli vehicle co.ntror(ANOVA'followed by Dunnett's test) . 
.. P'<. 0.01 compared with vehicle corittol (~OVA fOllow-ed by Dunneit's test). 

ter et al. (1962). Rats of either sex were treated orally with pyr
azolone derivatives (400 mgfkg b.w.) and standard drug indo
methacin (10 mgfkg b.w.), l h prior to the l% (wfv) solution 
injection of 0.1 ml carrageenan into plantar region of right 
hind paw (subcutaneously). Paw volume was measured by Ple
thysmometer (Model 520, IITC, Life Sciences, USA) at 0, I, 2 
and 3 h after carrageenan injection. The diff~rence between the 
paw volume at 4th and 0 h measurement was calculated and 
taken as edema volume. Percentage inhibition in the paw 
was calculated by using the formula, percentage inhibi
tion ~ 100 x (l ~ V JV0), where V1 ~ mean increase in paw 
volume of test, and V~ = mean increase in paw volume of con
trol. Percentage inhibition shown by tested' compounds is re
corded in Table 2. 

2.5.2.2. Freund's adjuvant-induced polyarthritis model (New
hou/d,J963). The arthritic syndrome was induced in rats by an 
injection ofO.l ml of Freund's complete adjUvant into the sub-
plantar region of the right hind paw. Animals were treated or
ally with the pyrazolone derivatives (400 mg/kg) and standard 

drug aspirin (100 mgfkg) once daily for 30 days. Plethysmo
graphic determination of paw volume was performed on in
jected foot. Paw volume after 18 h was taken as subacute 
phase of inflammation and that of 30th day was observed as 
an index of chronic inflammation. 

2.5.3. Antipyretic activity 

This activity was performed on rabbits of either sex according 
to the reported method described by Lu et al. (2004). An ali
quot of 3 mlfk-g of 10% Brewer's yeast suspension was subcu
taneously injected into the rabbit back. Temperature was 
monitored by means of thermometer inserted at least 10 em 
into the rectum and recorded by calibrated thermometers. 
An animal was excluded from the study if the baseline temper
ature was not within the range of39.2-39.8 °C. After 5 h, ani
mals showing at least an increase of 1 °C of rectal temperature 
were selected for the experiment. The animals were adminis
tered with standard paracetamol (100 mgfkg, p.o.) and pyraz
olone derivatives (400 mgfkg) orally. The rectal temperature 
was measured at 0, 1, 2 and 3 h after treatment. 

Please cite'' this ¥tlcle in press as: MariappaD, G. et at:, Arialgesic, .. anti-inflammatory,·,antipyretic and' toxJ~logical evaluation of 
some newer 3-metbyl pyrazolone.derivatives .. Saudi Pharmaceutical_.Journiil,(201l),doi:IO.I0!6/j.jsps.2011.01.003. 
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2.5.4. Acute toxicity study 

The Up and D own Procedure (Dixon. 1999) was adopted to 
evaluate the acute toxicity o f pyrazolone derivatives after o ral 
administration in rats. Five adult. female, non-pregnant rats 
were randomly selected for this experiment. T he animals were 
ma rked and housed ind ividually in cages. T hey were fasted 
overnight but a llowed free access to water before lbe adminis
tration of test compound. D osing was initiated with 175 mgfkg 
and further doses were increased by a factor o f 3 .2. Pyrazolone 
derivatives were administered o rally in the form of suspension 
with I% CM C and observed for 48 h for signs of acute toJticity 
such as increased-decreased motor activity, ataxia, tremors, 
convulsions, sedation and lacrimation, or any instant death. 

2.5.5. Subacute tox icity scudy (Ghosh. 1970; Dixo11, 1999; 
Dere!tmko a11d II ollillf!er. 1002) 

Since PYZ2 had shown promising pharmacological activities, 
it was chosen fo r subacute toJticity study. I t was administered 
orally to ra ts for 28 da ys at lbe dose of 500 and 1000 mg/kg. 
All animals were supplied with standard diet and water during 
the testing periods. At the end of the study period on 29th day 
the animals were anaesthetized with chlo roform and blood 
samples immediately collected by cardiac puncture for hema
tological and biochemical analysis. Necropsy of all the animals 
was carried out and selected organs like the heart, liver and 
kidney were removed and preserved. The organs were physi
cally examined , weighed and samples were collected for histo
palbological exami nations. 

2.5.5. 1. Biochemical assay. The non-heparinized blood was al
lowed to coagulate before being centrifuged (4000 rpm for 
20 min) and the serum separated. The levels of cho lesterol 
(Chol.), glucose (Glu.) Lriglycerides (TG), high density lipopro
tein cholesterol (HDLC), total b ili rubin (TB), aspa r tate trans
aminase (ASn, alanine transaminase (AL n and al kaline 
phosphatase (ALP) were estima ted using commercia lly avail
able standard kits (Erba D iagnostic Kit and Span Diagnostics 
Ltd ., India) on an automatic analyzer (Merck P . Ltd.). 

2.5.5.2. Hematological assay. At the end of the experimental 
pe riod, the nex t day after an overnight fasting, blood was col
lected directly from heart and used for the analysis o f hemato
logical parameters viz. H emoglobin concentration, erythrocyte 
count, total and d ifferential leukocyte count, platelet count, 
hematocrit and blood clotting Lime. 

2.5.5.2.1. Hemoglobin estimation. Heparinized blood was 
ta ken in the Sahli H emoglobinometer and diluted with the 
0. I 1-JCI until the colour matched with the standard. T he 
reading was taken from graduated cylinder and expressed as 
g/dl o f blood (Win trobe et al.. 1976; Armour et al.. 1965). 

2.5.5.2.2. RBC count. The blood sample was diluted I: 100 
with the RBC d iluting flu id using T homa pipette after vigorous 
mixing, a drop of resultant mixture was discharged under cov
er glass o f Neubauer haemocytometer and corpuscles were al
lowed to settle for 3 min. The number of RBC in 80 small 
squares was counted under light microscope (Wmtrobe ct al.. 
1976: Armour ct al.. 1965). 

2.5.5.2.3. WBC count. T he blood sample was diluted 1:20 
with the WBC diluting fluid using Thoma pipette after vigor
ous mixing a drop of resultant m ixture was d ischarged under 
cover glass o f Neubauer hemocytometer and corpuscles were 
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allowed to settle for 3 min. The number of WBC in 16 small 
squares was counted under light microscope (Wintrobc et al.. 
1976; Armour ct al.. 1965). 

2.5.5.2.4. Differential leukocyte count, platelet count and 
hematocrit. The heparinized blood was analyzed by digital 
automatic hematology analyzerfblood cell counter (Care Well 
Biotech Pvt. Ltd., India) in Ashok Laboratories, J odhpur 
Park , Kolkata-32, India and lbe results were obtained. 

2.5.5.2.5. Blood clotting time. The blood sample was taken 
with the help o f a glass capillary from orbital plexus o f the 
eye of each rat a nd the time was noted. Small pieces of capil
lary were broken from one end at every 30 s till fi b rin threads 
of blood appeared between the broken ends of capillary (Ghai. 
1990). 

2.5.5.3. Histopathology. Liver, heart and kidney of animals 
from control and treated groups were d issected into small sec
tions and preserved in cedar wood oil. Infiltra tion was done by 
dipping the tissues in xylene: para ffin wax in I: I ratio for I hat 
60 •c and then tissues were dipped in molten paraffin for I hat 
60 °C. The processed tissues were embedded in the molten wax 
for section cutting. Thin section of the paraffin blocks contain
ing tissue was done using rotary microtome. Then lbe slides 
were stained with eosin and hematoxylin and mounted with 
dextrene po lystyrene xylene and examined microscopically 
fo r palbological examination. 

2.6. Srarivtical analysis 

All the results were expressed as mean ± SEM. The results 
were analyzed by one way analysis of variance (ANOV A) fol
lowed by D unnett's test through the computer program Graph 
Pad l nstat 3. P value < O.Ol a nd < 0.05 were considered statis
tically significant. 

3. Results 

Table I shows the a nalgesic activity by tail flick and acetic 
acid-induced writhing methods using pentazocine and indo
melbacin as standard drugs, respectively. All the compounds 
showed significant analgesic activities in both methods. 
PYZ2 has shown more prominent analgesic response at 
400 mgfkg b.w. since it was found to be more effective at the 
end of 4 h similar to the standard drug indomethacin (10 mg/ 
kg, p.o.). Anti-inflammatory activity was screened by carra
geenan-induced acute inflammation model and adjuvant-in
duced arthritis model and results are presented in T able :2. 
The results of carrageenan induced model revealed that 
PYZ2 was more active at 4 h (5 1.02% inhibition) of paw ede
ma which is comparable to the standard indomethacin 
(54.08% inh ibition). The results o f adjuvant-induced arthritis 
model showed that PYZ2 (47.41 % inhibition), activity was 
comparable to standa rd drug aspirin (49.57% inhibition) a fter 
30 days administration. The perusal of results of antipyretic 
study revealed tha t significantly all the compounds reversed 
hyperthermia similar to standard d rug paracetamol ( 100 mg/ 
kg, p.o.) as shown in Table 3. Amongst them, PYZ2 was found 
to be more active (37.8 °C) which is similar to standard para
cetamol (37.46 °C). Acute toxicity and gross behavior studies 
revealed lbat the test compounds in the present investigation 

Please ci te this article in p ress as: Mariappao, G . et al., Analgesic, anti-infla mmatory, a ntipyretic and toxicological evaluation of 
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Table 3 Effect of pyrazolone derivatives on yeast induced pyrexia in rabbits. 

Treatment (mg/kg. p.o.) Rectal temperature ("C) 
----~----~~-----------------------------------Time (h) 

0 2 3 

Control 41.03 ± 0.16 41.08 ± 0.13 40.86 ± 0.21 40.86 ± 0.21 
Standard psnscctsmol (100) 40.96 ± 0.26 40.76 ± 0.28 37.93 ± 0.24 •• 37.46 ± 0.15 
PYZ I (400) 40.98 ± 0.12 40.46 ± 0.12 39.76 ± 0.21. 38.76 ± 0.16. 
PYZ2 (400) 40.6 ± 0.38 40.48 ± 0.07 38.65 ± 0.37 •• 37.8 ± 0.16 •• 
PYZ3 (400) 40.85 ± 0.28 40.51 ± 0.21 39.71 ± 0.29. 38.13 ± 0.24. 

Values are expressed as mean ± SEM (N = 6). 
• P < 0.05 compared with vehicle control (ANOVA followed by Dunnett's test). 

•• P < 0.01 compared wit h vehicle control (A OVA fo llowed by Dunnett's test). 

Table 4 Hematological parameters of PYZ2 treated rats. 

Male Female 

Control 500mg/kg 1000 rng/kg Control 500 mgjkg IOOOmg/kg 

RBC' 8.6 ± 0.23 7.9 ± 0.51. 6.5 ± 0.56. 8.35 ± 0.34 7.27 + 0.64· 6.21 ± 0.78 
Hbb 15.32 ± 0.98 14.83 ± 0.76. 10.34 ± 0.72· 13.9 + 0.57 12.83 ± 0.78. 9.43 ± 0.38 
Hr" 46.56 ± 2.08 46.65 ± 1.34. 46.23 ± 2.08· 44.34 + 2.56 43.23 ± 1.9. 43.43 ± 1.3" 
wncJ 6.73 ± 2.01 5.28 ± 1.22. 4.65 ± 2.34· 5.15 ± 1.58 4.78 ± 2.48. 4.1 2 ± 2.08 
Lymp_< 70.41 ± 6.21 69.9 ± 9.16' 68.62 ± 9.78. 84.47 + 1.65 81.67 ± 4.6· &0.54 ± 3.2· 
Mono.r 3.83 ± 0.12 3.2 ± 0.22· 3.6 ± 0.7" 2.9 ± 0.87 2.1 ± o.55. 2.04 ± 0.28 
Eosi.1 0.7 ± 0.03 0.57 ± 0.07. 0.46 ± 0.02. 0.6 :1- 0.02 o.5 ± om· 0.29 ± 0.04 
PLT.h 912.1 ± 98 925.2 ± 102. 968.9 ± 79. 911.6 ± 78.9 947.6 ± 47.9. 928.3 ± 50. 7" 
CIT.' 2.01 ± 0.5 2.35 ± 0.76. 2.15 ± 0.65. 2.77 + 0.19 2.49 ± 0.45" 2.65 ± 0.97 

Datil are expressed as mean ± SEM (N - 5). 
• Red blood cell (xl06 mm 3

). 

b Hemoglobin concentration (g/dl). 
e Hematocrit (%). 
d White blood cell (xl03 mm 3

) . 

• Lymphocyte(%). 
r Monocyte (%). 
1 Eosinophilic leukocyte (0/o). 
h Platlets (xJoJ mm 3

). 

' Clott ing time (min). 
• All the P values are < 0.05 as compared to respective controls by Dunnett 's test. 

were found to be non-toxic up to 5000 mgfkg b .w. Hema tolog
ical changes have been observed such as depletion of hemoglo
bin; RBC and WBC count in dose dependent manner of PYZ2 
treated rats on either sex. In case of hematocrit, no sign ificance 
difference was observed between control and treated male 
groups at 500 and 1000 mgfkg b.w. But this value was slightly 
reduced in female rats as compa red to control at 500 and 
1000 mg/kg b.w. (Table 4). Differential leukocyte count 
(DLC) determination showed eosinopenia at higher dose 
( 1000 mg/kg b .w.). The level of lymphocyte and monocyte is 
slightly reduced as compared to control in dose dependent 
manner in PYZ2 treated groups of either sex. The platelets 
count is increased in treated rats in dose dependent manner. 
The clotting time is altered in PYZ2 treated groups of either 
sex a nd change is within the normal range. Biochemical 
parameters showed that decrease o f total bilirubin and blood 
glucose in both 500 and 1000 m gfk g b.w. dose o f PYZ2 treated 
groups as compared to controL The elevation of lysosomal en
zymes such as ALP, AST and ALT level were observed in ani
mals with treated PYZ2 in d ose dependent manner. No 
significant changes were observed in HDL, cholesterol and tri-

glycerides level (Table 5). T he histopathological studies re
vealed that some toxic changes have been observed in PYZ2 
treated animals at cellular leveL The structural changes like 
cytoplasm vacuolation and degranulation of nucleus in hepatic 
cells were also observed. D ilated globules and atrophted 
glomeruli were seen in kidney. Interesti ngly no toxic effects 
were observed o n myocardium in Fig. :!. 

4 . Discussion 

The mechanism for testing analgesic was selected such that 
both centrally and peripherally mediated effects were investi
gated. The acetic acid induced abdominal constriction and tat! 
immersion methods elucidated peripheral and central activity, 
respectively. T his test is very useful not only for assessing anal
gesic drugs hut also helping in the elucidation of mode of ac
tion. Acetic acid which is used as an inducer for writhing 
syndrome (Ko3lcr ct aL 1959) causes an algesia by releasing 
of endogenous substances, which then excite the pain nerve 
ending. The abdominal constriction is related to the sensitiza-
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TableS Biochemical para meters of PYZ2 treawd rats. 

Male Female 

Control 500 mg/kg lOOOmg/kg Control 500mg/kg 1000 mg/kg 

TB• 0.27 ± 0.005 0.24 ± 0.06· 0.26 ± 0.02. 0.22 ± 0.034 0.20 ± 0.07' 0.21 ± o.o:!" 
AST" 173.6 ± 29.5 178.2 ± 21.4 224.6 ± 19.6 167.7 ± 12.5 185.6 ± 19.5 191.47 ± 15.3 
ALT" 48.2 ± 3.9 48.4 ± 3.5 
H.DLd 35.1 ± 4.28 362 ± 5.1 
Chot.• 56.3 ± 3.2 55.7 ± 3.7 
TGr 42.3 ± 14.3 42.5 ± 14.5 
Glu1 100.3 ± 0.87 86.7 ± 2.6' 
ALPh 39.2 ± 0.55 41.4 ± 0.76 

Data are expressed as mean ± SEM (N = 5). 
a Total bilirubin (mg/dl). 
b Aspartate transaminase (Ufl) S.G.O.T. 
e Alanine transaminase (U/1) S.G.P.T. 
d High density lipoprotein (mg/dl). 
• Cholesterol (mgjdl). 
r Triglycerides (mg/dl). 
& Glucose (mgfdl). 
h Alkaline phosphatase (U fl). 

65.3 ± 0.69 48.09 ± 0.92 52.2 ± 0.45 57.2 ± 0.89 
36.5 ± 4.9 36.89 ± 3.4 36.4 ± 2.4 36.8 ± 2.1 
56.5 ± 4.6 55.8 ± 3.9 56.4 ± 5.9 54.7 ± 4.8 
43.6 ± 11.8 45.3 ± 10.3 45.2 ± 9.4 44.48 ± 11.2 

77.07 ± 2.9· 11 9.2 ± 2.67 106.3 ± 1.7' 92.4 ± 2.65' 
43.6 ± 0.89 38.4 ± 0.46 39.2 ± 0.65 43.7 ± 0.83 

' P < 0.05 compared with vehicle control (ANOVA followed by Dunnett's test). 

Glomeruli ond 
it< 

pcriglomCNiar 

•paec 

Muscle 
cell 

fibcn; 

(c) (d ) 

(e) 

Figure 2 Histological changes ofliver. kidney a nd hea rt from PYZ 2 treawd rats. (a) Liver from control, (b) PYZ2 liver from treated. (c) 
kidney from control. (d) P YZ2 kidney from treated. (c) bean from control and (f) PYZ2 bean from treated rats. 

tion of nocicept.ive recep tors to prostaglandins. Prostaglandins 
cause pa in (Roberts and M orrow, 200 1) a nd sensitize the ski n 
to painful stimuli (Dray, 1995) probably because they sensitize 
pa in receptors to mechanical and chemical stimulation 

(Roberts and M orrow, 200 1) such as the pain eliciting effect 
of media tors (e.g. histamine, kinins, etc.) which a re released 
in tissue injury and inflammation. T he inhibition of the synthe
sis o f pro-inflammatory prostaglandins is one of such thera-
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peutic targets to which some of the potent analgesic and anti
inflammatory agents of cl inical relevance (e.g. NSAlDs) owe 
their activity (Flo~ cr :Jnd Vane. 1974). The pyraz.olone deriv
atives administered orally (400 mg g); significan tly inhibit 
acetic acid-induced writhing in rats. The result strongly sug
gests that the mechanism of action of pyraz.olones may be 
linked to lipoxygenase and/or cyclooxygenase inhibition. IL is 
possible that pyraz.olone exert an analgesic effect probably 
by inhibiting prostaglandin synthesis by blocking cyclooxygen
ase enzyme. 

The inflammatory response involves a complex a rray of en
zyme activation, mediator release, fluid extravasations, cell 
migration, tissue breakdown and repair (Vane and llo lting. 
1995) which are aimed at host defense and usually activated 
in most disease conditions. These different reactions in the 
inflammatory response cascade are therapeutic ta rgets which 
anti-inflammatory agents in terfere with to suppress exacer
bated inflammatory responses usually invoked in such disor
ders such as rheumatoid a rthritis, infection o r injury. 

T he non-steroidal anti-inflammatory drugs exert anti
inflammatory effect principally by inhibiting the synthesis of 
prostaglandin an eicosanoid mediator of the inflammatory 
response (Foegh and Ramwell. :!00 1). The most widely used 
primary test to screen new anti-inflammatory agent's ability 
to reduce local edema induced in the rat paw by injection of 
an irritant agent. Carrageenan-induced edema has been com
monly used as an experimental animal model for acu te inflam
mation and is believed to be biphasic. The carrageenan test 
was selected because of its sensitivity in defecting orally active 
anti-inflammatory agents particularly in the acute phase of 
inflammation (Dirosa et a l.. 197 1 ). The subplanta r injection 
of carrageenan in rats leads to paw edema. The early phase 
(1-2 h) carrageenan model is mainly mediated by histamine, 
serotonin and increased synthesis of prostaglandins in the 
damaged tissues surroundings. T he late phase is sustained by 
prostaglandin release and mediated by bradykinin , leukotri
enes, polymorph nuclear cells and prostaglandins produced 
by tissues macrophages (Brito and A ntomo. 1998). The pyraz
olone derivatives reduced the carrageenan-induced paw edema 
in rats. It may be due to inhibition of cyclooxygenase which 
activates prostaglandin synthesis followed by prevention of 
inflammatory mediator's release. 

In Freund's adjuvant- induced polyarthritis model , treat
ment with pyrazolone derivatives showed signi ficant inhibitory 
effect on injected hind paw edema and maximum inhibition 
was observed on the 30th day. In the present study, the in
creased lymphocyte count and migration of leucocytes into 
the inflamed area of arthritic ra ts were significantly prevented 
with the treatment of the pyrazolone derivatives and the stan
dard drug as reflected from the significant decrease in total 
WBC count (Sa ra f ct al . 1989). 

Fever results due to generation of mediators such as I L-l~, 
lL-6, interferons and TNF-a cytokines increase the synthesis 
of prostaglandin which elevates the body temperature. From 
the results of antipyretics study, it can be suggested that pyraz
olone derivatives produce the antipyretic action by inhibiting 
the prostaglandin synthesis by blocking cyclooxygenase isoen
zymes, platelet thromboxane synthesis, and prostanoids syn
thesis (Graham and Scott. :!003: Bcntur and Cohen, :!00-1). 

Inflammatory process is characterized by the involvement of 
multiple inflammatory cells of the WBC (K ytndis and Manetas. 
:!006). WBC and indices relating to it such as lymphocytes 

usually show increase in activi ty in response to toxic environ
ment (Robins. 1974). In this study, WBC was significantly 
altered. The lymphocytes, the main effector cells of the 
immune system (McKmght et a l.. 1999) showed marginal 
decrease thus suggesting that the pyrazolones only exerted min
imal challenge on the immune system of the animals. Moreover, 
the decreased level of lymphocytes and monocytes clearly 
proving that pyraz.olone derivatives are responsible for agranu
locytosis. Our result is consistent with the result obtained from 
previous researchers (Bentur a nd Cohen. :!004. l ctrt.'t:ht et al.. 
1995). Generally pyra10Iones are associated wi th toxic effects 
such as thrombocytopenia (Flower, 19!n. Yu. 1974) but in this 
study PYZ2 eleva ted the level of platelets at 500 and I 000 mg/ 
kg b.w. This proves that the structural modification of pyraz.o
lones may reduce the mentioned toxic effect. 

The hematocrit raises when the number of red blood cells 
increases or when the plasma volume is reduced. as in 
erythrocytosis. IL falls to less than normal, indicating anemia 
(llo ffma n et al., :!005: M cpherson and Pancus. :!007). In both 
male and female rats, the hematocrit value is within the normal 
range (male 40-50% and female 36-44%) (Table 4). There is 
increasing evidence that lysosomal enzymes (ALT. AST and 
ALP) play an important role in the development of acute 
and chronic inflammation (Ja nnoff and 7wctfach. 1964. 
Anderson et a!. 197 1). 

Most of anti-inflammatory drugs exert their beneficial effect 
by inhibiting either release oflysosomal enzymes or by stabiliz
ing lysosomal membrane which is one of the maJo r events 
responsible for the inflammatory process. The stabilization 
oflysosomal membranes is important in limiting the inflamma
tory response by preventing the release of lysosomal constitu
ents of activated neutrophil such as bactericidal enzymes and 
proteascs, which cause further tissue inflammation and dam
age upon extracellular release (Chou. 1997). Some NSAIDs 
like indomethacin and acetylsalicylic acid a re known to possess 
membrane stabilizing properties (M urugt.~h et al. 198 1 Furst 
and Munster. :!00 I) which may contribute to the potency of 
their anti-inflammatory effect. In a toxic environment, blood 
level of AST and AL T are known to significantly increase 
(Adam. 1998: Crook. ::!006). These two classical enzymes are 
reliable indices of liver toxicity. From the subacute toxicity it 
can be assumed that the increased level of alkaline phospha
tase, AST and AL T level may be responsible for the tissues 
damages in the liver and kidney. This was confirmed by the 
histological study in which tissue morphology showed mild 
changes on liver and kidney. 

The histopathological studies revealed that PYZ2 has mild 
toxicity on liver and kidney with the exception on heart. This 
supports that pyrazolones have no toxic effect on heart on 500 
and 1000 mg/ kg b.w. The present experimenlal findings of 
both pharmacological and toxicological para meters suggest 
that pyrazolone derivatives are the promising non-steroidal 
anti-inflammatory agents. Hence it can be concluded that it 
is worthwhile to modify the structure to obtain more potent 
and less toxic compound. 

Acknowledgement 

The authors are very grateful to the Director, Dr. H .P . Chhe
t ri , Himalayan Pharmacy Institute, Sikkim, India for provid
ing facilities for this research work . 

Please cite this article in press as: Mariappan, G . el al., Analgesic, a nti-innammatory, antipyretic and toxicological evaluation of 
some newer 3-methyl pyraz.olone derivatives. Sa udi Pharmaceutical Journal (2011). doi:IO. IOI6/j .j sps.2011.01.003 



8 

References 

Adam. S.E.I.. 1998. Toxic cfTcc ls of Framoeuria cri.rpa in rals. 
Phytother. Res. 2. 476-479. 

Anderson, A J .. Bocldehurst, W.E., Wills, A .L., 1971. Evidence for the 
role of lyso omcs rn the formation of prostagla ndin during 
carrageenan-mduccd rnflamma tion rn rat. Pharmacal. Res. C'om
mun . 3. 13 17. 

Armo ur, D.F.E .. Blood, F .R., Belden, D.A .. 1965. In the Ma nual of 
Labomtory Wo rk in Mammalian PhysiolOiY· third ed . The 
University of Chicago Press, Liilious, Chicago, pp. 4 6. 

Badaweya. El-Sayed. A .M., El-Ashmawey. Ibrahim. M .. 1998. Non
steroidal a nti-inflammatory agents Part I : Anti-infl ammatory, 
analgesic a nd a ntipyretic activi ty of some new 1-(pyrimidin-2-yl}-3-
pynu o lin-5-ones a nd 2-(pyrimid in-2-yl)-1,2.4,5,6, 7-hexllhydro-1/1 
indaLol-3-o nes. J . Med. Chern. 33, 349 ·361 . 

Bcntur, Y .• Cohen . 0., 2004. Oipyrone overdose. J . T oxicol. C lin. 
Toxicol. 42. 261 265. 

Brito. A .R.M .S .. Antomo. M .A .. 1998. Oml a ntiinflammatory a nd 
antiulcerogenic activities of a hydroalcoholic extract a nd parti
tioned fractions of Turnl!ra ulmifolia (Turneraceae). J . Ethnophar
macol. 61. 215-228. 

Brogden. R.N .• 1986. P yr.!7olonc derivatives. Drugs 32 (4), 60 70. 
Cho u, C.T., 1997. The anti-i nflammatory effect of Triptl!f)f(ium 

wilfordii on .JdjuvanHnduccd paw edema in rats and inflammatory 
mediators release. Phytother . Res. ll. 152- 154. 

Crook. M.A .• 2006. C'lmical Chemistry and Me tabolic M edicine. 
seventh ed . llodder A m old, London, p. 426. 

D'Armour, F .E . Smilh . D. L.. 1941. A method fo r delermining loss of 
pain sensation J. Pharmacol. Exp. Ther. 7:2. 74--79. 

Das, N .. Verma. A .. Shrivastava, P .K., Shrivastava. S.K., 2008. 
Synthesis and biological eva lua tion of some new aryl pyrazol-3-one 
derivat ives as potential hypoglycemic agents. Indian J . Chern . 47 B. 
1555 1558. 

Derelanko. M .J .. llollinger, M .A .. 2002. Acule. subacute and chro nic 
toxicology. ll and Book o f Toxicology. seconded. CRC Press. New 
York . pp. 69 127. 

Dirosa. M ., Giro ud. J.P .. Willoughby, D.A., 1971. Studies o ft he acute 
inflammatory response induced rn rats rn diiTerent sites by 
carrageenan and turpentine. J. Patho l. 104. 15-29. 

Dixon , W.J., 1999. Sloii'CIISC biou• .... y · lhe Up und Down melhod. 
eurosci. Biobehav Rev. IS. 47-50. 

Dray, A ., 1995. l nOammatory media tors of pain. Br. J . Anaesth . 75. 
125 131. 

Flower. R.J.. 1983. Management of rheumatoid arth.ritis and osteo
a rthrit is. Am. J. Med. 75 (4), I 91. 

Flower. R.J., Vane. J R .. 1974. Inhibition of prostaglandins synthesis. 
Biochem. Pharmacal 23. t419 1450. 

Foegh, M.L., Ramwell. P .W., 2001. The eicos<moids: prostagla ndins, 
thromboxanes, leukotrienes, and related compounds. In: KartLUng, 
B.G. (Ed.), Basic and Clinical Pharmacology, eighth ed. Lange 
Medical BooksfMcGraw-l·l ill , New York, pp. 311- 325. 

Fu rst, D.E., Munster, T ., 2001. Nonsteroidal a nti-inllamrnatory drugs, 
d iscase-rnodtfying antirheumatic drugs, nonopoid a nalgesics a nd 
d rugs used in gout. In: Karl;ung. Jl.G. ( Ed.). Basic a nd Clinical 
Pharmacology, eighth ed. Lange Medical Books/McGraw-ll i l ~ 

New York, pp. 596 621. 
G hai, C.L .. 1990. Textbook of Pract ical Physiology. Jaypee Medical 

Publishers. New Dellu. pp. 102 104 
G hosh. M.N .. 1970. Fundamcnla b of Expen mcnral Pharmacology. 

fourth ed. lltlton and Company, Kolkata, pp. 176--183. 
G raham. G .G .. Scott. K F .. 2003. Mechanisms of action of panu::et

amol and related analgesics. lnllammophannacology II. 401-413. 
llofTman. R.. lkOL E.J . Shattil. SJ .. 2005. Hematology: Basic 

Pnnc1ples a nd Pracllce. fourth ed. Churchill Livingstone. Philadel
phia. p. 2674 . 

G. Mariappan ct al. 

Janno fT, A., Zweifach, B.W.. 1964. Product ion of inflammatory 
cha nges in the micro-circulation by cationic proteins extmcted 
from lysosomes. J. Exp. Med. 120, 747- 764. 

Koster. R .. Anderson. M., De Beer, E.J ., 1959. Acetic ac1d fo r 
analgesic screening. Fed . Proc. 18, 412-416. 

Kytridis, V.P., Manetas, Y .. 2006. Mesophyll versus epidermal 
anr hocyanins as potential in vivo a nt ioxidants: evidence linking 
the putative antioxidant role to the proximity of oxy-mdical source 
J . Exp. Bot. 57, 2203-2210. 

Lu. W.L .. Zhang, Q., Zheng, L., Wang, H., Li. R.Y. Zhang. L.F .• 
2004. Antipyretic, analgesic and a nti-inflammatory act1v1 t1cs of 
kctoprofen beta-cyclodext rin inclusion complexes 111 a nimals. Bioi. 
Phurm. Bu ll . 27 ( 10). 1516-1520. 

Mariuppan, G ., Saha, 13.P .. S utharson, L., Ha ldar. A .• 2010. Synthesis 
a nd bioact ivtiy evalua tion of pyrazolonc denvat ives. Indian 
J C'hem. 47 13. 1671 1674. 

Mc Kmght, D.C .. Mills. R.G .. Bray. J.J .. Cmg. P .A . 1999. lluman 
Physiology, fo urth ed. C hurchill L ivingstone. pp. 290 294. 

Mcpherson. R.A ., Pincus. M.R .. 2007. ll enry's Clinical Diagnosis and 
M anagement by Laboralory Melhods. 2151 cd . WB Sounders. 
Philadelphia. pp. 459-460 

Murugesh. N .. Vembcr. S .. Damondaran. C .. 1981 Studies on 
erythrocyte mcmbmne IV: in vitro haemolytiC activi ty of oleander 
extmct. Toxicol. Lett . 8, 33 38. 

~ewhould, 13.13., 1961. Chemotherapy of a rthritis induced in rats by 
mycobacterial adjuvant. Br. J . Pharmacal. 21. 127 D6. 

Robert•. J . L., M orrow. J .D., 2001. AnalgesiC antipyrelic and a nli
inflammatory agents a nd drugs employed in the t reatment o f gout. 
In: Gilman, A .G., llardrnan, J.G., Limbird, L.E. (Eds.), Goodman 
and Gilman's The Pharmacological Basis o f Therapeutics, lOth ed. 
McGraw ll tll Co.. ew York, pp. 687- 73 1 

Robins, S.L., 1974. Lymph Nodes and Spleen: Pathologic 13asi~ of 
Disease. WB Sa unders Co .. Philadelphia, p . 1050. 

Sahu. S .K .. Alam. A .M .. Banerjee. M .. C ho udhary. P .. Sutradhar. S .. 
Panda, P.K ., Misra, P.K ., 2007. Synthesis a nd biological evalua tion 
of 1-(pthalirnidomethyi}-4-(S-subst ituted isoxazohnc and pymzo
linc) substituted benzanilides. J. Indian C hern. Soc. 84, tOll lOIS. 

Sar.tf, M .N ., Ghooi, R.B., Patavardhan, B.K .. 1989 Studies o n the 
mecha nism of action of St:mt:carpu.• unuwrdum in rheumu loid 
art hri tis. J . Ethnopharmacol. 25. 159 164 

Sil, 0. Kumar. R., ba ron, A .. Ma ulik, Pmkas, R., Ram, V .. 2005. 
Stereoselect1ve a lkcnyla tion of 1.3-disubstituted pyraLol-5-one 
through ring trdnsformation of 2//-pyran-2-ones. Tetm hedron 
Lett. 46 (22). 3807 1809. 

S1ngh. D .. Singh. D .. 1991. Synthesis a nd antifungal actiVIty of some 4-
orylmclylcne derrvolives of subsrituted pyrazo lones. J . Indian 
Chern. Soc. 68, 165 167. 

Uet recht , J .P .. Ma. II .M .. MacKnight, E., McClelland. R., 1995. 
Ox1dation of aminopyrine by hypoch lo rite to a reactive dication: 
poss1ble implications fo r aminopyrine-induced agranulocytosis. 
C hern. Res. Toxicol. 8. 226--233. 

Va ne. J.R., Bolt ing, R.M ., 1995. New insights into the mode of action 
o f an ti-inflammatory d rugs lnflamm. Res 44 (1). I 10 

Winter. C.A ., Risely. E.A ., Nuss. G .W .. 1962. C'armgeenan induced 
edema in hind paw of the m t as a n assay for anti-inflammatory 
drug. Proc. Soc. Exp. Bioi. Med. Ill, 544 547. 

Wint robe, M .M .• Lee, G. R .• Boggs. D.R., Bitbel T.C .. Athens. J.W., 
Pocr~1crs, J .• 1976. Clinical Hcma1o logy. ~cnlh ctl. Lc5 and 
Febiger. Philadelphia, p . 961. 

Yu. ET .. 1974. Milestone in the trea tment of gout. Am J Med 56 (4). 
676 683. 

Yuluhito. II .. Daisuke, J .. KAZuaki. C .. M as:to. Y .. 2006. Edaravooe 
(l-methyl-1-pheny l-2-pyrazolin-S-one). a novel free radical 'lcaven
ger. fo r treatment o f cardiovascular di eases. Recent Patent 
c.ro;o,.. .. ..,_ Dru& Di~v I . 85 91. 

Please cite this article in press as: Ma~iappao, C . et.aJ., Analgesic;:. anti-inflammatory, antipyretic and to:rico.logjcaJ evalualioo 0 
some newer 3-methyl pyrazolone dcnvattves. Saudt Pharrnaceuttcal Journal (2011). doi: I 0.10 161Jjsps.20 11 .0 1.()()3 

) 



I 
J. Adv. Pharm. Tech. Rea. Vol. 1(2), Apr..Jun1 2010 ISSN 0976-2094 

, 1j:IJ,t· ~ :, !:( r' '--~; 1 ~ L •' ~: , · ,.:_ 
-~r~~ri'R·~ ·isY~r~t~t~i~ri~~, . .. . . ... 
\;:t:.? .; · f't-~:: ;' ~p:~:T~~~4.~~~:T~~\tQio~y.~~~~~5\J·,: '. 

EVALUATION OF ANTIOXIDANT POTENTIAL OF PYRAZOLONE DERIVATIVES 

G. Mariappan*, B. P. Saba, N. R. Bhuyan, P. R. Bharti, Deepak Kumar 

Department of Pharmaceutical Chemistry, Himalayan Pharmacy Institute, E. Sikkim 

(India) 

Corresponding Author's E-mail: - gmariappanhpi@yahoo.co.in 

Received: Revised: Accepted: 

ABSTRACT 

In this article the antioxidant property of pyrazolones derivatives (PYZ1 to PYZlO) are 

reported. It was assessed by estimation of Malonaldehyde (MDA) and 4-Hydroxyl-2-

noneal (4-HNE) as lipid peroxidation markers in myocardial ischemic reperfusion injury. 

The inhibition of lipid peroxidation was compared with the standard ascorbic acid. 

Among synthesized derivatives PYZ2, PYZ3, PYZ7, PYZ8, PYZ9, and PYZ10 were found 

to have potent antioxidant effect against MDA marker. In case of 4-HNE, PYZ4, PYZ5, 

PYZ6, PYZ7, PYZ8, PYZ9 and PYZlO were found to have effective antioxidant activity 

and the rest of the compounds are moderately active. Comparatively PYZ7, PYZ8, PYZ9 

and PYZ10 are having effective role to control both MDA and 4-HNE generation. All the 

experimental data were statistically significant at p<0.05 level. Interestingly, beyond its 

NSAID property, this study explores the protective role of pyrazolone derivatives in 

ischemic heart injury. 

Key words: Lipid peroxidation, antioxidants, Malonaldehyde, 4-Hydroxyl-2-nonenal, 

pyrazolone 

INTRODUCTION 

Pyrazolone derivatives have been used 

in patients with acute brain infarction 

since April 2001 in Japan [1]. These 

derivatives have been shown to be 

effective against brain edema after 

ischemia and reperfusion injury in 

animal models [2] and in stroke patients 

[3]. Moreover, it has bee':' shown that 

these molecules have preventive effects 

on myocardial injury folloWing ischemia 

© JAPTR, All Rights Reserved 

and reperfusion in the rat heart [4] and 

in patients with acute myocardial 

infarction [ 5]. Several lines of evidence 

have demonstrated that oxidative stress 

plays an important role in the 

pathogenesis and development of 

cardiovascular 

hypertension, 

diseases, including 

hypercholesterolemia, 

diabetes mellitus, atherosclerosis, and 

myocardial infarction, angina pectoris, 

and heart fru1ure [ 6]. Lipid peroxidation 

is found to cause formation of 
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atherosclerotic plaques, neurological 

disorders, cancer, diabetes mellitus, 

myocardial infarction [7[ and ageing. 

Lipid peroxidation is associated with 

ischaemia-reperfusion 

hyperoxic lung injury. 

injury and 

The peroxides 

derived from lipid peroxidation such as 

MDA (TBARS) and 4-HNE have been 

strongly associated with myocardial 

ischemic reperfusion injury [8, 9]. It is 

expected that pyrazolone derivatives 

have beneficial effects 

artery and myocardial 

on coronary 

cells after 

ischemic and post ischemic myocardial 

injury in patients with ischemic heart 

diseases, including acute myocardial 

infarction and angina pectoris. Some 

animal studies using acute myocardial 

ischernia-reperfusion models have 

suggested the protective effects of 

pyrazolone derivatives on myocardial 

damage. By taking this research finding 

as evidence, the present study is 

focused to explore the antioxidant 

potential of pyrazolone derivatives. 

MATERIALS AND METHODS 

Pyrazo!one derivatives were synthesized 

in our laboratory by reported procedure 

[10], and used as test drugs in the 

experiments at 100 mgfkg body weight. 

The physical data of the synthesized 

compounds have been given in 

Table.!. Thiobarbituric acid (TBA) was 

obtained from Loba Chemie, India. 2, 

4-dinitrophenyl hydrazine (DNPH) and 

1, 1, 3, 3-tetramethoxy propane (TMP) 

<!:> JAPTR, AU Rights Reserved 
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were obtained from Sigma Chemicals, 

USA. Ferrous sulphate, trichloroacetic 

acid (TCA), hydrogen peroxide, ascorbic 

acid, potassium dihydrogen phosphate, 

potassium hydroxide, hexane, methanol 

and HCI were of analytical grade and 

obtained from Ranbaxy Fine Chemicals. 

4-HNE (4- Hydroxy- 2- Noneal) was 

obtained from Ranbaxy Ltd. as a gift 

sample.. All other chemicals and 

reagents used were of analytical grade. 

Experimental animals 

Toxicological studies of the pyrazo!one 

derivatives (as suspension in 0.5% w /v 

carboxy methylcellulose) were carried 

out by standard method in oral dose of 

100 to 1500 mgfkg body weight in 

albino mice. The LDso of the test 

compounds was found at 1000 

mg/kg.b.w. The one tenth of the LDso 

(100mg/kg) was considered to be the 

dose of test compounds. Male albino 

rats, weighing between 150-200gm were 

included in the study. Rats were housed 

in the departmental animal house at an 

ambient temperature of 25"C, under a 

12 h dark -12 h light, cycle, for the 

whole period of the study. Experiments 

were carried out according to the 

guidelines of the animal ethics 

committee of the institute. Animals were 

fasted overnight and were divided in to 

twelve group's i.e. control, standard and 

different test groups each consisting of 

three animals. Rats in the control group 

received the vehicle solution without 

Avallable online on www.japtr.org 
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drugs, rats in the standard group 
; 

received the standard ascorbic acid 

(lOOmgfkg p.o) and the pyrazolone 

derivatives were administered orally to 

the test group of rats. 

In vitro myocardial 

reperlilslon injury (11] , 

ischemic-

After 48 h the rats were anaesthetized 

with ether, the chest opened and the 

heart along with one em of ascending 

aorta attached was quickly removed and 

dipped in ice-cold saline. The hearts 

were then mounted on Langendorffs 

apparatus and perfused with Krebs's 

Hensleit (K-H) buffer at a constant 

pressure of 60-70mm Hg at 37"C, and 

aerated with a mixture of 02 (95%) and 

C02 (5%). Following an initial period of 

5 min of stabilization, the flow was 

stopped for 9 min (ischemia) followed by 

perfusion with K-H buffer for 12 

minutes (reperfusion). ,Then the heart 

was removed from the apparatus and 

subjected for the biochemical 

estimation. 

In vitro antioxidant activity of 

pyrazolone derivatives 
' 

Estimation of TBARS [12] 

TBARS activity in the myocardium was 

determined by a modified version of the 

method described by Okhawa et.al. 

1979. Hearts were homogenized in 10% 

trichloroacetic acid at 4"C. 0.2 m1 
I 

homogenate was pippeted in to a test 

tube followed by the addition of 0.2 m1 

of 8.1% sodiumdodecy! sulphate (SDS), 

© JAPTR, All Rights Reserved 
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1.5 ml of 20% acetic acid (pH 3.5) and 

1.5 m1 of 0.8% TBA. All tubes were 

boiled for 60min at 90"C and then 

cooled on ice. 1.0 m1 double distilled 

water and 5ml of n-Butanol: pyridine 

(15:1v/v) mixture was added to the 

tubes and centrifuged at 4000 rpm for 

10 minute. The absorbance of developed 

colour in organic layer was measured at 

532nm. TBARS activity was determined, 

from the standard curve of TBA adduct 

formation when various concentration 

of commercially available 1, 1, 3, 3-

tetramethoxypropane was subjected to 

the above procedure (Fig. 1 and 2). The 

concentration of MDA was expressed in 

nM. 

Estimation of 4-HNE [13] 

The heart homogenate was prepared as 

the procedure mentioned above. 2ml of 

filtrate was taken in a 13xl00mm glass 

tube with cap. lml of DNPH was added 

to ail the tubes containing heart 

homogenate, mixed thoroughly and set 

aside for lh to react with 4-HNE. Then 

the formed adduct of 4-HNE and DNPH 

was extracted by hexane, which was 

evaporated under argon at 40'C. After 

cooling, 2 ml of methanol was added to 

all the samples and the absorbance was 

measured at 350 nm in the 

spectrophotometer. The quantity of 4-

HNE was calculated by linear regression 

analysis. The cone. of 4-HNE present in 

myocardial tissues was expressed in nM 

(Fig. 3 and 4). 
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Table 1: Physieal data of the synthesized compounds 

Compound code -R Molecular formula Mol. weight 

PYZl 
/CH 3 

Ct3HtsN30 239 -N 
""-cu3 

PYZ2 Phenyl ethenyl Ciili12N20 212 

PYZ3 -OCH3(2,3) Ct3H14N203 246 

PYZ4 -N02 CttH9N303 231 

PYZ5 Cl CuHoN20CI 221 

PYZ6 H CttHtoN20 186 

PYZ7 -CH3 CoHsN20 128 

PYZ8 4-0CHJ Ct2H12N202 216 

PYZ9 4-0CHJ Ct2H12N202 216 

PYZ10 OH CttH10N202 202 

Table 2: In vitro antioxidant activity of pyrazolone derivatives by MDA and 4-HNE 

model 

Dose 
Compounds code · 

(lOOmg/kg) 

Control 

PYZ1 100 

PYZ2 100 

PYZ3 100 

PYZ4 100 

PYZ5 100 

PYZ6 100 

PYZ7 100 

PYZ8 100 

PYZ9 100 

PYZlO 100 

X:= Mean concentration S.E. =Standard Error 

• The values are significant at P < 0.05 

© JAPTR, All Rights Reserved 

MDA(nM) 4-HNE(nM) 

(X. ± S.E) (X ± S.E) 

18.87±0.18 97.59±0.11 

16.27±0.21 95.21±0.18* 

15.27±0.19 94.21±0.21 

15.38±0.18 90.56±0.19 

16.28±0.20 79.18±0.10 

17.28±0.22 80.28±0.21* 

17.01±0.21 80.18±0.11 

15.01±0.19 79.23±0.20 

14.29±0.22* 77.19±0.14 

14.78±0.18* 76.28±0.16* 

14.23±0.21* 76.23±0.23 
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Fig. 2 : Antioxidant activity of Pyrazolone derivatives on MDA suppression model 

c-control, Std-Ascorbic acid 
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RESULTS AND DISCUSSION 

The experimental study was based on 

the estimation of MDA and 4-HNE and 

their suppression by the pyrazolone 

derivatives are presented in Table-2. 

From the experimental results, it has 

been proved that the pyrazolone 

© JAPTR, All Rights Reserved 

derivatives have significant antioxidant 

activity. The quantification of MDA and 

4-HNE can be directly correlated with 

the lipid peroxidation inhibition 

capacity of the pyrazolone derivatives. 

The toxic radicals' quantification is also 

an indicator to monitor the overall 
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progress of lipid peroxidation which is 

associated with myocardial ischemic 

reperfusion injucy. 'Jihe antioxidant 

activity of pyrazolone derivative was 

compared with standard antioxidant 

(ascorbic acid). The results were 

analyzed statistically and found 

significant at P<0.05 level. 
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ANTIPYRETIC ACTIVITY OF SOME PYRAZOLONE DERIVATIVES 

Mariappan G, Saha B.P, Sutharson L, Pandey Lipika, 

Dept. of Pharmaceutical Chemistry, Himalayan Pharmacy Institute, 

Majhitar, East Sikkim-737136 

Pyrazolone ring systems represent an important class of compounds not only for their theoretical 

interest but also for their anti-infl ammatory, analgesic, antipyretic, hypoglycemic agent, 

fungicide, antimicrobial and some of them have been tested as potential cardiovascular drugs 

including hypertension, hypercholesterolemia, atherosclerosis, myocardial infarction, angina 

pectoris, and heart failure. Moreover, it has been proved that these molecules have preventive 

effects on myocardial injury following ischemia and reperfusion in the rat heart and in patients 

with acute myocard ial infarction. Hence much attention is being paid for the synthesis of 

pyrazolone derivatives. In continuation of our work, novel pyrazolone derivati ves were 

synthesized and screened for their antipyretic activity. Here 3-Methyl-4-substituted benzylidene

pyrazol-5-ones (PYZl-10) were synthesized by the condensation of 3-methyl-pyrazol-5-one 

with substituted aliphatic and aromatic aldehydes . Their structures have been elucidated by UV, 

IR, 1H NMR and Mass spectral data. The antipyretic activity of the synthesized compounds was 

evaluated using Brewer's yeast induced pyrexia in rabbit model. In this technique the animals 

were administered with standard paracetamol (100 mg!kg) and pyrazolone derivatives (400 

mg/kg) orally. The rectal temperature was measured at 0, 1, 2 and 3 hour after treatment. The 

experimental data were statistically significant at p<0.05 and p<O.Ol level. 
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