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ABSTRACT 
Musculoskeletal injuries are most common risk factors for sport persons. Pain and swelling are the most common associated symptoms of such injuries. A use 
of non-steroidal anti-inflammatory drugs (NSAIDs) has been routine in the management of musculoskeletal inflammation and pain. Although effective at 
reducing pain and inflammation, NSAIDs may not be appropriate to use frequently or longer time due to their known side effects. Herbal and Ayurvedic 
products are widely perceived as safe due to their natural origin and long historical clinical use. Hence in the present study, Dazzle Cool Cream – An 
Ayurvedic proprietary formulation has been selected for evaluation of its anti-inflammatory and analgesic activity. Anti-inflammatory activity was evaluated 
by Complete freund’s adjuvant (CFA) induced acute and chronic phase inflammation. Analgesic activity was evaluated by Hot plate method and Tail flick 
method. Total study was performed on 10 groups of animal where each group was containing 6 animals. Marketed gel containing Diclofenac diethylamine BP 
1.16 % w/w was considered as standard drug for both activities. Paw volume was significantly lowered at 7th, 14th and 21st day in test drug and standard drug 
group with respect to disease control. Dazzle Cool Cream showed 28.16 % inhibition in paw volume at 21st day which was comparable to standard marketed 
gel containing Diclofenac diethylamine BP 1.16 % w/w showing 29.88 % inhibition. Dazzle Cool Cream showed significant effect on inflammatory markers 
such as ESR, CRP and WBC. It also exhibited significant analgesic activity in both Hot plate and Tail flick nociceptive tests. On the basis of available results, 
it can be concluded that Dazzle Cool Cream has promising anti-inflammatory and analgesic activity.  
Keywords: Dazzle Cool Cream, Anti-inflammatory activity, Analgesic activity, Musculo-skeletal injuries  
 
INTRODUCTION 
A moderate amount of physical activity can have substantial 
health benefits. However, participation in sports and similar 
physical activities increases the risk of muscular injuries. The 
most common injuries are at the ankle, which, with an 
incidence of 1 per 1, 00,000 people a day.1 The causes of 
such pains are varied in nature. Muscle tissue can be 
damaged with the wear and tear of daily activities. Trauma to 
an area (jerking movements, auto accidents, falls, fractures, 
sprains, dislocations, and direct blows to the muscle) also can 
cause musculoskeletal pain. Other causes of pain include 
postural strain, repetitive movements and prolonged 
immobilization and disease condition like rheumatoid 
arthritis.2 Pathophysiology of musculoskeletal pain is not 
completely clear, but inflammation, fibrosis, tissue 
degradation, neurotransmitters and neuro-sensory 
disturbances have been implicated.3 The inflammatory 
process is a reaction of the body against the penetration of an 
infectious agent, an antigen or cellular damage. Celsius (in 30 
A.D.) described the four classical signs of inflammation are 
redness, heat, pain and swelling.4 A use of non-steroidal anti-
inflammatory drugs (NSAIDs) has been routine in the 
management of musculoskeletal inflammation and pain. 
Although effective at reducing pain and inflammation, 
NSAIDs is not considered appropriate particularly for those 
who is frequently encounters sport injuries or suffered from 
musculoskeletal disorders. Long term use of NSAIDs is 

associated with known side effects like gastric ulcer, 
intestinal bleeding, an increased risk of myocardial 
infarctions, hypertension, heart failure, liver damage, blood 
dyscrasias, rashes and vision impairment.5,6 Traditional 
Indian System of Medicine, mainly consisting of herb based 
products is nowadays getting global attention and importance 
in the field of medical research. Herbal products are widely 
perceived as safe due to their natural origin and long 
historical clinical use. Dazzle Cool Cream is a proprietary 
Ayurvedic formulation which contains Mahanarayan oil7,8 
and Nirgundi oil9,10 (Ayurvedic classical oil formulations); 
Ricinus communis (Erand) seed oil11,12, Eucalyptus globules 
(Nilgiri) oil13,14, Vateria indica (Sarjras) oleo resin15, Aloe 
vera (Kumari) leaf juice16,17, Mentha sylvestris (Pudina) 
satva18,19 and Cinnamomum camphora (Karpoor) satva20. 
Dazzle Cool Cream is manufactured and marketed by Vasu 
Healthcare Pvt. Ltd., Vadodara, Gujarat, India. Majority of 
ingredients of Dazzle Cool Cream are well reported in 
Ayurvedic texts and scientific research publications for anti-
inflammatory and analgesic activity. However, no such 
evidence was available which proves efficacy of such 
combination. Hence in the present study, an attempt was 
made to evaluate its anti-inflammatory and analgesic activity 
on experimental animals.  
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MATERIALS AND METHODS 
Experimental animals 
The experiment protocol described in present study was 
approved by the Institutional Animal Ethics Committee 
(IAEC) (Approval No.: KB/11/242) and Committee for the 
Purpose of Control and Supervision of Experiments on 
Animals (CPCSEA) (Reg. No.: 238/CPCSEA), Ministry of 
Social Justice and Empowerment, Government of India. 
Healthy adult wistar rats weighing 180-230 g were used for 
the experiment. Rats were  housed in polypropylene cages, 
maintained under standardized condition (12-hour light/dark 
cycle, 24°C, 35 to 60 % humidity) and provided free access 
to ‘Sabardan’ pelleted diet and purified drinking water ad 
libitium. The animals were deprived of food for 24 hour 
before experimentation but allowed free access to water 
throughout. 
 
Drugs and chemicals 
A proprietary Ayurvedic formulation – Dazzle Cool Cream 
was provided by Vasu Healthcare Pvt. Ltd., Vadodara, 
Gujarat, India. Complete Freund’s adjuvant was procured 
from Sigma-Aldrich. Standard drug (Volini gel manufactured 
by Ranbaxy Laboratories Ltd.) was procured from local 
medical store. It contains Diclofenac diethylamine BP 1.16 % 
w/w, menthol IP 5 % w/w, linseed oil BP 3 % w/w and 
methyl salicylate 10 % w/w. 
 
Complete freund’s adjuvant (CFA) induced acute and 
chronic inflammation in wistar rats 
The selected animals were divided in to four groups where 
each group consisted of six animals. 
 
Group-I (NC): Served as normal control and received 
distilled water  
Group-II (DC): Served as disease control and administered 
0.1 mL of CFA into sub-plantar surface of the left hind paw 
Group-III (TD): Served as test drug (i.e. Dazzle Cool Cream, 
topical application) treated group + 0.1 mL CFA 
Group-IV (SD): Served as standard drug (i.e. Marketed gel 
containing Diclofenac diethylamine BP 1.16% w/w, topical 
application) treated group + 0.1 mL CFA 
 
On the initial day of the experiment, baseline paw volume 
was recorded by using a plethysmometer. The animals of 
Group II to IV were injected with 0.1 mL of CFA (0.05 % 
w/v Mycobacterium butyricum in mineral oil) into the sub-
plantar surface of left hind paw. Test drug and standard drug 
were administered topically, once a day, from the day of 
injection of adjuvant and continued for 21 days. The 
inflammatory changes were observed on 0, 7th, 14th, 21st day 
after injection of CFA by using a plethysmometer.21 
Percentage inhibition in paw volume was calculated in 
comparison to 21st day paw volume of disease control group. 
On 21st day, 10 mL of blood was collected through retro-

orbital route to estimate hematological parameters such as 
Erythrocyte sedimentation rate (ESR), C-reactive protein 
(CRP) and white blood cell (WBC). 
 
Experimental models for assessing analgesic activity 
For Hot plate and Tail flick experimental models of analgesic 
activity, animals were divided in to three groups where each 
group consisted of six animals. 
 
Group-I (NC): Served as normal control and received 
distilled water 
Group-II (TD): Served as test drug (i.e. Dazzle Cool Cream, 
topical application) treated group 
Group-III (SD): Served as standard drug (i.e. Marketed gel 
containing Diclofenac diethylamine BP 1.16 % w/w, topical 
application) treated group 
 
Hot plate test 
In this experiment, the central analgesic activity of Dazzle 
Cool Cream was assessed in male wistar rats, as per the 
method described by Eddy and Leimbach.22 Overnight fasted 
animals were placed individually on a thermostatically 
controlled heated metal plate and the reaction time of each rat 
was recorded. The temperature of the hot plate was 
maintained at 55 ± 0.5°C. The reaction time was considered 
as the time elapsed between placing of the rat on the hot plate 
and appearance of signs of acute discomfort, characterized by 
flicking or licking of the hind paw, forepaw or jumping in an 
attempt to escape from the pain. The rats showing initial 
reaction time of 10 sec or less were selected for this study. 
The reaction time of each rat was recorded at interval of 30 
minutes time for 4 hours with a cut-off time 30 seconds. Test 
drug and standard drug were applied topically in Group II 
and III respectively. The increase in reaction time in drug-
treated groups was compared with that of the control group. 
 
Tail flick method 
The central analgesic activity of Dazzle Cool Cream was 
studied in tail withdrawal assay, as described by D’Amour 
and Smith.23 Radiant heat was applied to the base of the tail 
using a tail flick unit and the latency time for removal of the 
tail from the stimulus was recorded. The intensity of the heat 
stimulus was set to elicit a tail flick within 10-12 sec. A cut-
off time of 20 sec was used to prevent tissue damage. After 
recording the baseline latency (at 0 h), Test drug and standard 
drug were applied in Group II and III respectively. The tail 
withdrawal latencies were measured at interval of 30 minutes 
time for 4 hours. 
 
Statistical analysis 
Results were presented as Mean ± SEM (n = 6). The 
statistical significance was assessed using one-way analysis 
of variance (ANOVA) followed by Dunnett's multiple 
comparison test. 

 
Table 1: Effect of Dazzle Cool Cream on mean change and percentage inhibition in paw volume 

Groups Paw volume (mL) % inhibition in Paw 
volume on 21st Day 0 Day 7th Day 14th Day 21st Day 

Normal control (NC) 1.19 ± 0.02 1.21 ± 0.02 1.21 ± 0.02 1.21 ± 0.02 --- 
Disease Control (DC) 1.21 ± 0.01 1.73 ± 0.03### 1.78 ± 0.01### 1.74 ± 0.02### --- 

Dazzle Cool Cream treated (TD) 1.21 ± 0.01 1.58 ± 0.01* 1.51± 0.04* 1.25 ± 0.03*** 28.16 % 
Standard drug treated (SD) 1.20 ± 0.05 1.52 ± 0.02* 1.49 ± 0.03** 1.22 ± 0.01*** 29.88 % 

All the values are expressed as mean ± SEM (n = 6) in each group. *p < 0.05, **p < 0.01 and ***p < 0.001 when compared to disease control group. ###p < 0.001 
when compared to normal control group 
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Table 2: Effect of Dazzle Cool Cream on hematological parameters on 21st day 
Groups ESR (mm/h) CRP (mg/L) WBC (g/dL) 

Normal control (NC) 2.50 ± 0.56 1.61 ± 0.21 7.25 ± 0.09 
Disease Control (DC) 11.54 ± 0.52### 9.67 ± 0.30### 12.56 ± 0.69## 

Dazzle Cool Cream treated (TD) 3.59 ± 0.40*** 2.16 ± 0.29*** 7.50 ± 0.41** 
Standard drug treated (SD) 3.16 ± 0.37*** 2.12 ± 0.19*** 6.80 ± 0.24** 

All the values are expressed as mean ± SEM (n = 6) in each group. **p < 0.01 and ***p < 0.001 when compared to disease control group. ##p < 0.01 and ###p < 
0.001 when compared to normal control group 

 

 
Figure 1: Analgesic activity of Dazzle Cool Cream by Hot plate method 

 
All the values are expressed as mean ± SEM (n = 6) in each group. *p < 0.05 and **p < 0.01 when compared to normal control group. 

 

 
Figure 2: Analgesic activity of Dazzle Cool Cream by Tail flick method 

 
All the values are expressed as mean ± SEM (n = 6) in each group. *p < 0.05 when compared to normal control group 

 
RESULTS 
Anti-inflammatory activity 
The results of anti-inflammatory activity of Dazzle Cool 
Cream were tabulated in Table 1 and 2. Due to induction of 
CFA, significant inflammation was developed. Dazzle Cool 
Cream treatment showed significant reduction in paw volume 
when compared with DC group. Dazzle Cool Cream showed 
28.16 % inhibition in paw volume at 21st day (Table 1). In 
DC group, there was marked increased in ESR, CRP and 
WBC which were significantly decreased by Dazzle Cool 
Cream and Standard drug (Table 2). 
 
Analgesic activity 
For the determination of analgesic activity, two methods were 
used i.e. Hot plate method and Tail flick method. In Hot plate 
method, the test drug and standard drug showed maximum 
significant analgesic effect at 90 minutes when compared 
with normal control (Figure 1). In the Tail flick method test 

drug and standard drug produced significant analgesic effect 
at 60 minutes when compared with normal control (Figure 2). 
 
DISCUSSION 
In the present study, anti-inflammatory activity and analgesic 
activity of Dazzle Cool Cream were evaluated on different 
experimental models. Volini gel, a NSAID base formulation 
was selected as standard drug which is commonly prescribed 
to reduce inflammation and pain. It acts by inhibiting the 
synthesis of prostaglandins and so as COX-2.24 Test drug was 
compared with standard drug to evaluate comparative 
efficacy as anti-inflammatory and analgesic.  
 
Anti-inflammatory activity 
The model of adjuvant-induced arthritis in rats has been 
extensively used in the study of inflammatory processes25 and 
validated as a model of acute and chronic pain. This fact is 
corroborated by evidence of spontaneous pain behaviors in 
arthritic rats, such as reduced locomotors activity and 
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increased itching and scratching behaviors in the affected 
paw.26 Paw volume was significantly lowered at 7th, 14th and 
21st day in TD and SD group with respect to DC. Dazzle Cool 
Cream and Standard drug showed 28.16 % and 29.88 % 
inhibition in paw volume at 21st day respectively (Table 1). 
Erythrocyte sedimentation rates (ESR), C-reactive protein 
(CRP) and white blood cell (WBC) are known as acute phase 
proteins, which reflect a measure of the acute-phase response. 
The term “acute phase” refers to local and systemic events 
that accompany inflammation.27,28 Due to induction of CFA, 
the values of ESR, CRP and WBC were significantly 
increased in DC when compared to NC. Dazzle Cool Cream 
showed significant effect on inflammatory markers such as 
ESR, CRP and WBC (Table 2). Dazzle Cool Cream showed 
equivalent significant effect like Standard drug.  
 
Analgesic activity 
To assess the central mechanism of the compound in 
producing analgesia, Hot plate and tail-flick tests were 
employed. These methods differ from each other in their 
tendency to respond to nociceptive stimuli conducted through 
neuronal pathways. Tail flick mediates spinal reflex to a 
painful stimuli, whereas Hot plate test involves higher brain 
functions and is considered to be a supra-spinally organized 
response.29 Dazzle Cool Cream showed significant analgesic 
effect in both Hot plate and Tail flick nociceptive tests. The 
results suggest that Dazzle Cool Cream has a central 
analgesic effect, as evidenced by the prolonged delay in 
response when rats were subjected to a nociceptive stimulus 
in the Tail flick test and also by the increase in the reaction 
time of the rats in the Hot plate test (Figure 1 and 2). 
Analgesic effect of Dazzle Cool Cream was equivalent to 
standard drug. The results presently discussed demonstrate 
the peripheral anti-inflammatory effects of Dazzle Cool 
Cream in the Freund’s adjuvant-induced acute as well as 
chronic phase inflammation. Dazzle Cool Cream also showed 
central analgesic effect. Dazzle Cool Cream represents an 
important and promising source of Ayurvedic medicine for 
the treatment of acute and chronic phase inflammatory and 
pain conditions. 
 
ACKNOWLEDGEMENT 
Authors are sincerely thankful to the management of Vasu Healthcare Pvt. 
Ltd. for providing test drug samples and K.B. Institute of Pharmaceutical 
Education and Research, Gandhinagar, Gujarat, India for providing the 
necessary facilities for conducting the study. 
  
REFERENCES 
1. Bahr R. Sports medicine. Br Med J 2001; 323: 328-31. 

http://dx.doi.org/10.1136/bmj.323.7308.328 
2. http://www.webmd.com. WebMD LL. http://www.webmd.com/pain-

management/guide/musculoskeletal-pain; 2013. 
3. Barbe MF, Elliott MB, Abdelmagid SM, Amin M, Popoff SN, Safadi FF 

et al. Serum and tissue cytokines and chemokines increase with 
repetitive upper extremity tasks. J Orthop Res 2008; 26: 1320-6. 
http://dx.doi.org/10.1002/jor.20674 PMid:18464247 

4. Kulinsky VI. Biochemical aspects of inflammation. Biochemistry 2007; 
72: 733-746. 

5. Allison MC, Howatson AG, Torrance CJ, Lee FD, Russell RI. 
Gastrointestinal damage associated with the use of non-steroidal anti 
inflammatory drugs. N Engl J Med 1992; 327: 749-54. http://dx.doi.org/ 
10.1056/NEJM199209103271101 PMid:1501650 

6. Bush TM, Shlotzhauer TL, Imai K. Non-steroidal anti-inflammatory 
drugs. Proposed guidelines for monitoring toxicity. West J Med 1991; 
155: 39-42. PMid:1877228 PMCid:PMC1002908 

7. Panda A, Debnath S. Effectiveness of Kativasthi and exercise in chronic 
low back pain: A randomized control study. Int J Res Ayu Pharma 2011; 
2(2): 338-42. 

8. Ayurved Sar Sangrah. Published by Shri Baidhyanath Ayurved Bhawan 
Pvt. Ltd., 20th edition. p. 695. 

9. Tandon VR. Medicinal use and biological activities of Vitex negundo. 
Nat Prod Rad 2005; 4(3): 162-5. 

10. Das B, Padhi MM, Singh OP, Deep VC, Tewari NS, Panda N. Clinical 
evaluation of Nirgundi tailam in the management of sandhivata. Anc Sci 
Life 2003; 23(1): 22-34. PMid:22557109 PMCid:PMC3330953 

11. Jena J, Gupta A. Ricinus communis Linn: A phytopharmacological 
review. Int J Pharm Pharm Sci 2012; 4(4): 25-9. 

12. Kore KJ, Shete RV, Kabra MP, Rachhadiya RM. Evaluation of 
analgesic activity of castor oil in experimental animals. Int J Universal 
Pharma Life Sci 2011; 1(2): 73-80. 

13. Silva J, Abebe W, Sousa SM, Duarte VG, Machado MI, Matos FJ. 
Analgesic and anti-inflammatory effects of essential oils of Eucalyptus. 
J Ethnopharmacol 2003; 89(2-3): 277-83. http://dx.doi.org 
/10.1016/j.jep.2003.09.007 PMid:14611892 

14. Göbel H, Schmidt G, Soyka D. Effect of peppermint and eucalyptus oil 
preparations on neurophysiological and experimental algesimetric 
headache parameters. Cephalalgia 1994; 14(3): 228-34. http://dx 
.doi.org/10.1046/j.1468-2982.1994.014003228.x PMid:7954745 

15. Chunekar KC. Bhavamishra Bhavaprakash Nighantu, Vatadi varga, 5th 
chapter. Edited by Pandey GS Chaukambha Bharati Academy, Varanasi, 
10th edition; 1995. p. 521. 

16. Vazquez B, Avila G, Segura D, Escalante B. Anti inflammatory activity 
of extracts from Aloe vera gel. J Ethno pharmacol 1996; 55(1): 69-75. 
http://dx.doi.org/10.1016/S0378-8741(96)01476-6 

17. Devaraj A, Karpagam T. Evaluation of anti-inflammatory activity and 
analgesic effect of Aloe vera leaf extract in rats. Int Res J Pharma 2011; 
2(3): 103-10. 

18. Liu Y, Ye X, Feng X, Zhou G, Rong Z, Fang C et al. Menthol facilitates 
the skin analgesic effect of tetracaine gel. Int J Pharm 2005; 305(1-2): 
31-6. http://dx.doi.org/10.1016/j.ijpharm.2005.08.005 PMid:16219435 

19. Galeotti N, Di Cesare Mannelli L, Mazzanti G, Bartolini A, Ghelardini 
C. Menthol: a natural analgesic compound. Neurosci Lett 2002; 322(3): 
145-8. http://dx.doi.org/10.1016/S0304-3940(01)02527-7 

20. Xu H, Blair NT, Clapham DE. Camphor activates and strongly 
desensitizes the transient receptor potential vanilloid subtype 1 channel 
in a vanilloid-independent mechanism. J Neurosci 2005; 25(39): 8924-
37. http://dx.doi.org/10.1523/JNEUROSCI.2574-05.2005 PMid:16192 
383 

21. Singh S, Majumdar DK. Effect of fixed oil of Ocimum sanctum against 
experimentally induced arthritis and joint edema in laboratory 
animals. Int J Pharmacognosy 1996; 34: 218–22. http://dx.doi.org/ 
10.1076/phbi.34.3.218.13205 

22. Eddy NB, Leimbach D. Systemic analgesics II. Dithienylbutenyl and 
dithienylbutenyl. J Pharmacol Exp Ther 1953; 107: 385-93. PMid: 
13035677 

23. D Amour GE, Smith DL. A method for determining loss of pain 
sensation. J Pharmacol Exp Ther 1941; 72: 74–8. 

24. Satoskar RS, Bhandarkar SD, Rege NN. Pharmacology and 
Pharmacotherapeutics. Revised twenty first edition. Popular Prakashan; 
2009. p. 171. 

25. Jones RS, Ward JW. Adjuvant induced polyarthritis in rats. In: Bajusz E, 
Jasmin G (Eds.), Methods and Achievements in Experimental 
Pathology. Basel/New York: S. Karger; 1966. p. 607-38. 

26. Colpaert FC, Meert T, Witte P, Schmitt P. Further evidence validating 
adjuvant arthritis as an experimental model of chronic pain in the rat. 
Life Sciences 1982; 31: 67-75. http://dx.doi.org/10.1016/0024-
3205(82)90402-7 

27. Husain TM, Kim DH. C Reactive Protein and Erythrocyte 
Sedimentation Rate in Orthopaedics. The University of Pennsylvania 
Orthopaedic Journal 2002; 15: 13-6. 

28. Fisch IR, Freedman SH. Smoking, oral contraceptives, and obesity. 
Effects on white blood cell count. J American Med Associ 1975; 234(5): 
500-6. http://dx.doi.org/10.1001/jama.1975.03260180040020 

29. Chapman V, Dickenson AH. The spinal and peripheral roles of 
bradykinin and prostaglandin in nociceptive processing in the rat. Eur J 
Pharmacol 1992; 219: 427-33. http://dx.doi.org/10.1016/0014-
2999(92)90484-L 

  
Cite this article as:    
Soni Hardik K., Joshi Shefali K., Zaveri Maitreyi N., Patel Sonal S., Patel 
Ghanashyam R.. Pharmacological evaluation of Dazzle cool cream for anti-
inflammatory and analgesic activity. Int. Res. J. Pharm. 2013; 4(11):46-49 
http://dx.doi.org/10.7897/2230-8407.041111  

 
Source of support: Nil, Conflict of interest: None Declared 


