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ABSTRACT 

The present study was carried out to evaluate preliminary phytochemicals and wound healing 

activity of hibiscus cannabinus seed of ethanolic aqueous extract. In this study we observed that 

percentage yield of ethanolic extract was 8.5% w/w and the extract was subjected to TLC analysis 

and also carried out the estimation of total phenolic and flavonolic content. In this study we 

observed that no toxic symptoms like behavioral changes, locomotion, convulsions etc. were 

observed. Also, we calculated the 𝐼𝐶50  values. For the conducting wound healing activity we 

utilized excision and incision wound models. 

Keywords: Hisbiscus cannabinus L. seed, locomotion, TLC analysis, 𝐼𝐶50 values, incision and 

excision wound models. 
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INTRODUCTION 

Plants have been mostly exploited from the day, when humans realized their effectiveness and 

versatility as medicines. There is a genuine expectation in developing countries that their drug 

problems can be alleviated through a sensible scientific exploitation medicinal plants some of 

which have been used for generation by indigenous populations. Then there is the worldwide green 

revolution that is reflected in the belief that herbal remedies are safer and less damaging to the 

human body than synthetic drugs. [Aggarwal V.S. and Ghosh B. Drug plants of India ( Root drugs) 

Kalyani publishers, New Delhi (1985)]. 

Traditional systems followed in ancient civilization have been passed on through generations. 

Systems like Ayurveda, Siddha, Chinese system, Tibetan system indigenous African medicine 

utilized plant source to maximum. [P13K/Ak signaling pathways in fibroblast and stimulates cell 

proliferation and migration, cellular signaling; 2005: 17(12):1486-1494]. 

One major criterion for the selection of a plant for such study is traditional healer’s claim for its 

therapeutic usefulness.[ Aravindsaklani and Samuel k. Kutty. plant derived compounds in clinical 

trails. Drug discovery today (2008)] 

The number of species of higher plants on the planet is estimated between 370,000 and 500,000. 

All higher plants elaborate chemical secondary metabolites that are of potential medical interest. 

Therefore, the determination of the criteria for selecting plants for phototherapeutic investigation 

is perhaps as important an exercise as the investigation itself. Selection is mainly based on 

traditional usage, chemical composition and screening for a specific biological activity. [Bartkova, 

J.; Gron, B.;Dabelsteen, E.;Bartek, J. (2003). “Cell-cycle regulatory proteins in human wound 

healing”. Archievs of Oral Biology 48 (2)125-132]. 

MATERIALS AND METHOD 

Preparation of Extraction  

The Hibiscus cannabinus seeds were collected and dried for 20 days under shade and powdered 

by using mechanical grinder. A weighed quantity of powder (500 gm) was passed into sieve no. 

40 and subjected to aqueous and Ethanolic extraction (maceration) with distilled water and 90% 

ethanol and kept at room temperature for 7 days with occasional stirring. The extract was filtered. 

The aqueous and Ethanolic extracts were concentrated in water bath (kokate; sofawora 1993). 

Materials used 

Powdered plant material, Magnetic stirrer Hotplate, What man filter paper, Solvents, Ethanol, 

Distilled water. 
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Phytochemical Analysis 

We have done phytochemical tests and found compounds such as carbohydrates, saponins, tannins, 

flavonoids, phenols, proteins and amino acids in aqueous extract. Where as in ethanolic extract 

alkaloids, phytosterols, terpenoids were identified (table.no:1). In addition, we used Thin layer 

chromatography (TLC) technique (table.no:2). We estimated the total phenol and flavonol content. 

Pharmacological activity can be determined by the acute toxicity studies and In-vitro anti oxidant 

activity with the scavenging of ABTS radical action. Therefore the present study was planned to 

evaluate the wound healing activity of Hibiscus cannabinus using Incision and Excision wound 

models in rats. We prepared 5%w/w Cardiosrmum helicacabum ointment, its composition mention 

in (table no-3). In excision we measure the epithelialization period and estimate the protein content 

where as in Incision we determine the wound breaking strength. We selected the animals and 

followed the experiments were approved by CPCSEA and the IEC( table no-4). 

Experimental design 

i) Excision model: (n=6)  

Group I: Control, treated with ointment base,  

Group II: Test, treated with 5% w/w ointment leaf extract,  

Group III: Standard, treated with 5 % w/w Povidone iodine ointment  

ii) Incision model: (n=6)  

Group I: Control, treated with ointment base,  

Group II: Test treated with 5% w/w ointment leaf extract, 

Group III: Standard, treated with 5 % w/w Povidone iodine ointment. 

Statistical analysis: The results were expressed as Mean ±SEM. The data were analyzed by one-

way analysis of variance (ANOVA) followed by Turkey multiple comparisons test and p < 0.01*, 

0.001** was considered significant. 

Table: 3 Formula for preparation of ointment 

Ingredients Quantity ( gm) 

White bees wax 10gm 

Hard paraffin 15gm 

Cetotosteryl alcohol 25gm 

White soft paraffin 450gm 

Hibiscus cannabinusis extract 2.5gm 
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Table: 4 specification laboratory animals 

Strain Albino wistar rats  

Age 4-5 Month 

Gender Either sex 

Body Weight 150-250g 

Phytochemical Evaluation 

Percentage yield of ethanolic extract  

Total amount of crude drug used = 200 gm 

 Amount obtained as ethanolic extract = 17 gm 

 Percentage yield = 8.5%W/W 

Table: 1 Preliminary phytochemical studies 

Sl. No. Phytochemical 

 constituents 

Ethanolic 

Extract 

Aqueous Extract 

1. Alkaloids + - 

2 Carbohydrates + + 

3 Glycosides - - 

4 Phytosterols + - 

5 Fixed oil and fats - - 

6 Saponins + + 

7 Tannins + + 

8 Phenols + + 

9 Proteins and amino acids + + 

10 Gum and Mucilage - - 

11 Flavonoids + + 

12 Terpenoids + - 

(+) Present (-) Absent 

Thin layer chromatography 

The extract was subjected to TLC analysis. Different spots were identified by using iodine chamber 

and the Rf values are correspondingly calculated. 

Table 2: Contents used in chromatograph 

Extract Mobile phase Spraying Reagent Rf values 

Ethanolic 

 

Chloroform : Benzene 

              (5 :1) 

Iodine Chamber Blue     : 0.90 

Green   : 0.53 

Yellow : 0.28 

Ethanolic Chloroform : Benzene 

              (4 :1) 

Iodine Chamber Blue     : 0.90 

Green   : 0.84 

Ethanolic 

 

 

 

Chloroform : Benzene 

              (4 :2) 

Iodine Chamber Blue      :  0.96 

Green    :  0.18 

Yellow  :  0.47 

Rose      :  0.36 
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Ethanolic 

 

Chloroform : Benzene 

              (5 :3) 

Iodine Chamber Blue      :  0.99 

Green    :  0.18 

Yellow  :  0.28 

Rose      :  0.83 

Ethanolic 

 

Chloroform : Benzene 

              (5 :2) 

Iodine Chamber Blue      :  0.95 

Green    :  0.28 

Yellow  :  0.41 

Estimation of total phenolic and flavonol content 

Total phenol and flavonol content of the extracts were determined by using the Folin-Ciocalteu 

and aluminum chloride methods. Ethanolic and aqueous extracts, total phenolic content were 

found to be 134.50 ± 5.54 and 36.70 ± 1.13 mg GAE/g, respectively and total flavonol content 

were found to be 33.07 ± 0.68 and 16.20 ± 0.42 mg RE/g, respectively. 

Acute toxicity studies  

On the basis of toxicity study, it was observed that the Ethanolic and aqueous extracts of Hibiscus 

cannabinus were nontoxic and did not induce death at the highest single dose, 2000 mg/kg body 

weight. No toxic symptoms like behavioral changes, locomotion, convulsions etc., were observed. 

In-Vitro Antioxidant Activity 

Ethanolic extract exhibited potent in vitro antioxidant activity in scavenging of ABTS radical 

cation with IC50 value, 5.37 ± 0.20 µg/ml. The result was found to be high value when compared 

to standard drug (ascorbic acid). Aqueous extract showed moderate antioxidant activity with IC50 

value 56.03 ± 0.1g/ml when compared to standard drug. 

In hydrogen peroxide method, Ethanolic extract showed potent activity with IC50 value, 25.89 ± 

0.14 g/ml as compared to the standard Rutin whereas aqueous extract has shown less activity 

with IC50 value, 167.14 ± 0.33 g/ml.  

In the alkaline DMSO method, since IC50 values were found to be greater than 1000 g/ml, both 

the extracts were found to be inactive.  

Table 5: In-vitro antioxidant activity of the Hibiscus cannabinus is extracts 

 

Extracts/ Standards 

IC50 values ± SEM (μg/ml)  

ABTS H2O2 Alkaline DMSO 

Ethanolic extract 5.37 ± 0.20 25.89 ± 0.14 > 1000 

Aqueous extract 56.03 ± 0.15 167.14 ± 0.33 > 1000 

Ascorbic acid 11.95 ±0.06  34.24 ± 0.92 

Rutin  36.00 ±0.58  
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Average of six determinations, mean ± SEM. 

 

Figure 7: In-vitro Antioxidant Activity 

PHARMACOLOGICAL EVALUATION 

Excision wound model 

i) Determination of percentage of wound contraction: 

Table 6 Effect of Hibiscus cannabinus leaf extract on excision wound model (%wound 

closure). 

Values are expressed as Mean ± S.E.M.* p<0.01 significant, **p<0.001 highly significant, when 

compared to control. 

S.NO 0th  day 4th  day 8th  day 16th day 

CONTROL 514.12 ± 0.76 411.26 ± 3.34 402.36 ± 1.16 359.81 ± 0.62 
STANDARD 511.62 ± 1.52 326.62 ± 1.45 134.67 ± 0.89 15.37 ± 0.91 

EXTRACT 

(100 mg) 

507.00 ± 2.86 465.67 ± 1.85 276.27 ± 0.83 72.02 ± 0.72 

EXTRACT 

(200 mg) 

509.82 ± 1.62 442.36 ± 1.32 259.27 ± 0.62 52.27 ± 0.94 
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Figure 8: Percentage of wound contraction 

Table 7 Epthelialisation period 

GROUPS Period of Epthelialisation 

Group (Control) 26.26 ± 0.40 

Group II (Extract) 23.17 ± 0.54* 

Group III (Standard) 20.03 + 0.39** 

Values are expressed as Mean ± S.E.M.* p<0.01 significant, **p<0.001 highly significant, when 

compared to control. 

 

Figure 9: Time period of epithelialization 
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iii) Estimation of protein content: 

Table 8 Effect of Cardiospermum  halicacabum (L) ointment on biochemical parameter 

protein estimation. 

Groups Protein content after days 

4th Day 8th Day 16th Day 

Group(Control) 2.04 + 0.2 6.85 + 0.57 10.41 + 3.22 

Group II (Extract) 4.23 + 1.01* 8.60 +2.09 13.66 + 3.10* 

Group III (Standard) 8.18 + 0.06** 13.65 + 1.42** 15.95 + 2.71** 

Values are expressed as Mean + S.E.M.* p<0.01 significant, **p<0.001 highly significant, when 

compared to control. 

 

Figure 10: Estimation of protein content 

Incision would model: 

Table 9 Effect of leaves extract of hibiscus cannabinus L incision would (breaking strength 

in grams). 

Groups Incision wound breaking strength (g) 

Group  (Control) 263.17 + 31.9 

Group  (Extract) 435.17 + 34.64** 

Group III (Standard) 421 + 81.14* 

Values are expressed as Mean ±S.E.M.* p<0.01 significant, **p<0.001 highly significant, when 

compared to control. 
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Figure 11: incision wound breaking strength in gram 

 

Figure 12: Excision Wound Model on Zero Day 
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Figure 13: Excision Wound Model on sixteenth day 

 

Figure 14: Incision Wound Model on zero day 
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Figure 15: Incision Wound Model on Sixteenth day 

RESULTS AND DISCUSSION 

Hibiscus cannabinus is a large woody shrub with many-branched. The ethanol extract of Hibiscus 

cannabinus seeds showed strong by inhibiting ABTS radical action and hydrogen peroxide 

scavenging activities when compared with standards such as ascorbic acid and Rutin. In addition, 

the Ethanolic extract found to contain a noticeable amount of total phenols, which play a major 

role in controlling antioxidants. 

Flavonoids reduce inflammation and promote circulation and inhibit allergic reactions. Phenols 

can scavenge a wide range of reactive oxygen and nitrogen because of their scavenging activity 

owing to the presence of hydroxyl group. These results provide strong evidence that the Ethanolic 

extract of Hibiscus cannabinus is seeds have wound healing activity due to the presence of 

flavonoids and phenol. 

The topical application of Hibiscus cannabinus is ointment increased the percentage of wound 

contraction and this indicates rapid epithelization and collage nation. Wound healing process 

consists of different phases such as granulation, collage nation, collagen maturation and scar 

maturation which are concurrent but independent of each other. It is a complex and dynamic 

process of restoring cellular structures and tissue layers in damaged tissue as close as possible to 

its normal state. Wound contracture is a process, commencing in the fibroblastic stage whereby 
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the area of the wound undergoes shrinkage. Collagen, the major component which strengthens and 

supports extracellular tissue is composed of amino acids, hydroxylproline, which has been used as 

a biochemical marker for tissue collagen (Kumar R, 2006)  

Hence in this investigation to models were used to assess the effect of the Ethanolic extract of 

Hibiscus cannabinus is seeds. The result of the present investigation showed that a Hibiscus 

cannabinus possess a definite pro healing action. The Ethanolic leaf extract was screened for 

wound healing activity. Table 7 shows the results of the wound healing activity of extract ointment 

formulations by excision method. 

The results were expressed as mean percentage closure of excision wound area. The studies on 

excision wound healing model reveal that the test group showed a decrease in wound area from 1st 

day to 16th day. Ointment prepared from Ethanolic leaf extract has shown significant wound 

healing activity, which was comparable to that of standard. However, the rate of contraction is less 

when compared to standard. On 16th day complete healing of wound was observed with standard 

marketed ointment and ointment of Ethanolic leaf extract produced 90.98% healing of wound as 

compared to control. The control (ointment base) has shown 76.86% healing. 

In similar manner percentage protein concentration increased. The observed increase in protein 

(Table 9), an important constituent of extracellular matrix in the treated animals confirmed that the 

extract had positive effects towards cellular proliferation, granulation tissue formation and 

epithelization. The increase in protein content in the treated group is predominantly due to 

enhanced collagen synthesis. The importance of protein in wound healing has been appreciated for 

a long time for the simple reason that the ultimate result of most repairs in the higher vertebrates 

is the formation of scar tissue composed of collagenous fibers.  

The Ethanolic extract treated group had sharp increase in protein content from day 4 to 16. This is 

comparable to the standard povidone iodine used. The present investigation demonstrated that 

Ethanolic extract of Hibiscus cannabinus seeds has properties that render it capability in promoting 

wound – healing activity compared with standard, treatment, control. 

Table 9 shows the results of the wound healing activity of extract ointment formulations by 

incision method. The results were expressed as mean breaking strength of incision wound area. 

The studies on incision wound healing model reveal that the test group showed high breaking 

strength in wound area from 1st day to 10th day. Ointment prepared from Ethanolic leaf extract has 

shown significant wound healing activity, which was comparable to that of standard marketed 

preparation. The rate of breaking strength is more when compared to standard. On 10th day 

complete healing of wound was observed with standard marketed ointment, and ointment of 
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Ethanolic leaf extract produced 435.17 g healing of wound as compared to control. The control 

(ointment base) has shown 263.17 g healing. 

CONCLUSION  

Considering the rich diversity of plants, it is expected that screening and scientific evaluation of 

plant extracts for their wound healing activity may provide new antiseptic and ant microbial 

substances, hence in the present investigation the wound healing activity of hibiscus cannabinus 

seeds of both aqueous and ethaonolichas been demonstrated for the first time against wound 

healing by two methods. Thus this plants can be utilized as an alternative source of useful drugs. 

Further studies are needed with this plant to isolate, characterize and elucidate the structure of the 

bioactive compounds of this plant for industrial drug formulation. 

BIBLOGRAPHY 

1. Aggarwal V.S. and Ghosh B.Drug plants of India (Root drugs). Kalyani publishers, New 

Delhi (1985). 

2. And P13K/Ak signaling pathways in fibroblast and stimulates cell proliferation and 

migration, cellular signaling;2005: 17(12):1486-1494. 

3. Aravindsaklani and Samuel k.Kutty. plant derived compounds in clinical trails. Drug 

discovery today (2008) 

4. Bartkova, J.; Gron, B.; Dabelsteen, E.; Bartek, J. (2003). “Cell-cycle regulatory proteins in 

human wound healing”. Archievs of Oral Biology 48 (2)125-132. 

5. Bayram Y, deveci m, Imirazalioglu N, Soysal Y, sengezer m, The cell based dressing with 

living allogeneic keratinocytes in the treatment of foot ulcers: a case study, Bed 

preparation. blood cells, molecules and diseases ;2005: 32(1) :88-94. British jornal of lastic 

surgery;2005: 58(7);988-96. 

6. Bayram Y; Deveci, M; Imirzaligolu, N;Soyal, Y; Sengezer, M(2005). “The cell based 

dressing with living allogenic keratinocytes in the treatment of foot ulcers: a case study”. 

British journal of plastic surgery 58 (7):988-96. 

7. Bickmann W. Traditional medicine and health care in Africa. Development and co-

operation 

8. Cepeda MS, Tzortzopoulou A, Thackrey M, Hudcova J, Arora gandhi P, Schumann R 

Adjusting the PH of lidocaine for reducing pain on injection. Cochrane database 

system.2010. 

http://www.ajphr.com/


Satyanarayana et al., Am. J. Pharm Health Res 2019;7(01)     ISSN: 2321-3647 

www.ajphr.com  37 

 

9. Chang HY, Sneddon JB , Alizadeh AA, Sood, r, West RB, Montgomery K ,Chi, JT, Van 

de rign M, et al. Gene expression signature of fibroblast serum response predicts human 

cancer progression: similarities between tumors and wounds. Plos biology; 2004 2(2): 893-

95. 

10. D’amico G, Pagliaro I, Pietrosi G, Tarantino I. Emergency sclera therapy versus vasoactive 

drugs for bleeding esophageal varices in cirrhotic patients cochrane database system.2010. 

11. De de la torre j., sholarea.(2006) wound healing : chronic wounds. Emedicine.com 

accessed ; 2008;120-24. 

12. Dealey c. The care of wounds a guide for nurses. Oxford; meldan mass. Blackwell science. 

1999: Electronic book. 

13. Deodhar AK, Rana RE. surgical physiology of wound healing, a review journal of 

postgraduate medicine ;1997:43(2) : 52. 

14. Department of Army. Virtual Naval Hospital Project. Accessed Through web achieve on 

September 15,2007Ninth Edition, McGraw-Hill Professional   

15. DiPietro L.A. and Burns A.L., Eds.2003. Wound Healing: methods and Protocols. Methods 

in Molecular Medicine. Totowa, N.J>Humana Press, Electronic book. 

16. Echobicon, 1997. Acute oral toxicities studies, Essentials of medical pharmacology; 

6(2);245-48 

17. Enoch S, Price P. Cellular, molecular and biochemical differences in the pathophysiology 

of healing between acute wounds, chronic wounds and wounds in the elderly. World 

widewounds.com. 

18. Etschied, M.; Beer, N.; Dodt, J. (2005) “The hyaluronan-binding protease up regulates 

ERK ½ and P13K/Akt signaling pathways in fibroblasts and stimulates cell proliferation 

and migration”. Cellular Signalingb17 (12): 1486-149 

19. Etschrid m, beer, n doidt j.the hyalronan binding protease up regulates ERK ½ 

20. Expert reviews in molecular medicine. (2003). The phases of cutaneous wound healing 5:1 

cambridge university press. Accessed , 2008. 

21. Falanga v. Wound healing. American academy of dermatology ; 2005. 

22. Falanga, v. the chronic wound :impaired healing solution in the context of wound 

23. Falanga, V.(2004). “The chronic wound; impaired healing and solutions in the context of 

wound bed preparation”. Blood Cells, Molecules, and diseases 32(1): 88-94 

24. Galko MJ, Karsnow MA. Cellular and genetic analysis of wound healing in drosophila 

larve. Plos biology; 2004: 2(8): 675-79. 

http://www.ajphr.com/


Satyanarayana et al., Am. J. Pharm Health Res 2019;7(01)     ISSN: 2321-3647 

www.ajphr.com  38 

 

25. Garg, H.G. Scar less wound healing.  New york marcel dekker Dekker inc electronic book. 

(2000). 

26. Greenhalgh, D.G. (1998) The role of apoptosis in wound healing. The international journal 

of biochemistry & cell biology; 1998 : 30(9) : 1019-1030. 

27. Guyen D.T, Orgill D.P, Murphy G.F. The pathophysiologic basis for wound healing and 

cutaneous regeneration. chapter 4. Biomaterials for treating skin loss. Wood head 

publishing (uk/europe) & crc press (us), cambridge / boca raton, 2009. p. 25-57 

28. Harnafi H, Caid HS, Bouanani NH, Aziz M, Amrani S. Hypolipemic activity of 

polyphenol-rich extracts from Ocimum basilicum in Triton WR-1339-induced 

hyperlipidemic mice. Food Chemical 2008; 108: 205-212. 

29. Jayaprakash, GK, Jaganmohan Rao L, Sakariah KK. Antioxidant activities of flavidin in 

different in-vitro model systems. Bio-org Med Chemical 2004; 12: 5141. 

30. Jia T, Pamer, et al Dispensable but not irrelevant. Science 325 (5940) :550. 

31. Kuwahara R.T. and Rasberry RS. Chemical peels. Emedicine. Com. Accessed 2007. Romo 

t.and pearson j.m. 2005. Wound healing, skin. Emedicine.com accessed december 27, 

2006. 

32. Lariava H, Kosivisto L, and Hakkinen L.2002.chapter 3; keratinocyte interactions with 

fibronectin during wound healing. In .heino, j.and kahari, v.m.cell invasion. medical 

intelliance unt;33.georgetown, tex., Austin ,tex lands biosciences.inc electronic book. 

33. Lee KG, Mitchell AE, Shibamoto T. Determination of antioxidant properties of aroma 

extracts from various beans. J Agric Food Chem 2000; 48: 4817–4820. 

34. Light to detect wound infection (web) uk scientists have identified a way of suing loight to 

rapidly detect the presence of bacteria. Bodat.bbc news. 2007; 

35. Lorenz H.P. and Longaker M.T. (2003). Wounds: biology, pathology, and management. 

Stand for university medical center, accessed , 2008 

36. Martin P, Leibovich SJ Inflammatory cells during wound repair: the good, the bad and the 

ugly”. Trends in cell biology; 2005: 15(11): 599-607. 

37. Mercandetti m. Cohen a.j. (2005).  Wound healing: healing and repair. Emedicine.com. 

Accessed , 2008 

38. Middleton E, Kandaswamy C, Theoharides TC. The effects of plant flavonoids on 

mammalian cells: implications for inflammation, heart disease, and cancer. Pharmacol Rev 

2000; 52: 673–751. 

http://www.ajphr.com/


Satyanarayana et al., Am. J. Pharm Health Res 2019;7(01)     ISSN: 2321-3647 

www.ajphr.com  39 

 

39. Midwood K.S.: Williams L.V. Schwarzbauer, J.E. “tissue repair and the dynamics of the 

extracellular matrix. The international journal of biochemistry & cell biology ;2004:36(6) 

: 1031 – 1037 

40. Morton, J.J.P., Malone, M.H. Evaluation of vulenerary activity by an open wound 

procedure in rats. Architect International pharmacodynamics theroy, 1972; 14:117-196. 

41. Muller M.J ,.Hollyoak M.A. Moaveni Z, Brown T, Hernodon H, Heggers D.H, 

j.p;2003:267-72. 

42. Mulvalency M.and Harrington A. Chapter 7:Cutaneous trauma and its treatment. In, 

Textbook of Military Medicine: Military Dermatology. Office of theSurgeon General, 

Department of the Army. Virtuaal Naval Hospital Project;2007. 

43. Nenadis N, Wang L, Tsimidou M, Zhang H. Estimation of scavenging activity of phenolic 

compounds using the ABTS+ assay. J Agri Food Chem 2004; 52: 4669 

44. Newton P.M, Watson J.A, Wolowacz  R.G, Wood, Machrophages restrain contraction of 

an in vitro wound healing model inflammation; 2004: 28(4) : 207 

45. Pietta P, Simonetti P Mauri P. Antioxidant activity of selected medicinal plants. J Agric 

Food Chem 1998; 46: 4487–4490. 

46. Pourmorad F, Hosseinimehr SJ, Shahabimajd N. Antioxidant activity, phenol and 

flavonoid contents of some selected Iranian medicinal plants. African J Biotech 2006; 5: 

1142-1145. 

47. Quinn J.V. Tissue adhesives in wound care. Hamilton, ont. B.c. Decker, inc. Electronic 

book.1998. 

48. Re R, Pellegrini M, Proteggente A, Pannala A, Yang M, Rice EC. Antioxidant activity 

applying an improved ABTS radical cation decolorisation assay. Free Rad Biol Med 1999; 

26: 1231. 

49. Retardation of wound healing by silver sulfadiazine is reversed by aloe vera and nystain”.  

Burn 29 (8) : 834-36. 

50. Rodeheaver G, Bellamy W, Kody M., Spatafora G, Fittor L, Leyden K, Edlich R, 

Bactericidal activity and toxicity of iodine-contaning soluctions in wounds arch.surg.; 

1982:17:181-85. 

51. Rosenberg L. De La Torre J. Wound healing, growth factors. Emedicine.com. Acces, 2008. 

52. Ruszezak, Z. (2003). “Effect of collagen matrices on dermal wound healing “. Advanced 

Drug Delivery reviews 55(12): 2595-1611.  

http://www.ajphr.com/


Satyanarayana et al., Am. J. Pharm Health Res 2019;7(01)     ISSN: 2321-3647 

www.ajphr.com  40 

 

53. Sandeman S.R, Allen M.C, Liu, C, Faragher R.G.A, Lloyd, A.W.  human keratocyte 

migration into collagen gels declines with in vitro ageining.  Mechanisms of ageing and 

development; 2000: 119(3) : 149-157. 

54. Santoro M.M, Gaudino G. “Cellular and molecular facets of keratinocyte reepithelization 

during wound healing”.  Experimental cell research; 2005:  304 (1) : 274-286.  

55. Son ,H.J.bae h.c .kim.h.j lee d.h han d.w park.effect of beta glucan on prelifiration and 

migration of fibroblast. Current applied physics:2005: 5(5):468-471 

56. Son, H.J.Bae H.C.:Kim,H.J.; Lee, D.H.;Han, D.W.; Park,J.C.; Park, J(2005). “Effect of β-

Glucan on proliferation and migration of fibroblasts”. Current Applied Physics 5(5): 468- 

471. 

57. Song G ;Nguyen,DT;pietrammaggiori, G;Scherer, S;Chen, B;Zhan,Q;Ogowa, R;yannas IV 

et al. (2010). “Use of parabiotic model in studies of cutaneous healing to define the 

participation of circulating cells”. Wound repair and regeneration:official publication of 

the Wound Healing society [and] the European Tissue Repair Society 18(4):426-432. 

58. Sorensen OE;thapa, DR;Roupe KM, valore EV, Sjobring U, Roberts AA, Schimidtchen A, 

Ganz T. Injury  induced innate immune response in human skin mediated by transactivation 

of cells.; 2006:48(3):566-70. 

59. Sravan prasad M., Venkateshwarlu.G, Dhanalakshmi.Ch, Sathiskumar.D, Alekhya.K, 

Pawankumar.B, Venkat rajkumar.J. Wound healing activity of ongamia pinnata in albino 

wistar rats, 2011; 2: 1096. 

60. Stadelmann Wk, Digenis Ag, Tobin Gr.  Physiology and healing dynamics of chronic 

cutaneous wounds. American journal of surgery 1998; 2: 26-38. 

61. Stashak, T.S, Farstvedt E, Othic A. Update on wound dressings indications and best use. 

Clinical techniques in equine practice; 2004:3(2): 148-163. 

62. Swirski, F.K, Nahrendorf M, Etzrodt, M,Wildgruber, M , Cortez retamozo V, Panizzi.V, 

figueiredo J-L , kohler, R.H. et al. .  Identification of splenicZreservoir monocytes and their 

deployment to inflammatory site; (2009): Science 325 (5940) : 612-616. 

63. The cellular, biochemical, and mechanical phases of wound healing. Pollok, Raphel E.;f. 

Charles Brunicardi; Dana K. Anderson; Billar, Timothy R.; Dunn, David; Hunter, John 

g.;Matthews, Jeffrey J.(2009). Schewartz’s Principles of Surgery, 

64. Theoret, c.l. (2004) “update on wound repair “clinical techniques in equine practice; 2004 

:3(2) : 110-122. 

http://www.ajphr.com/


Satyanarayana et al., Am. J. Pharm Health Res 2019;7(01)     ISSN: 2321-3647 

www.ajphr.com  41 

 

65. Witte, M.B., Barbul, A. (2002). “Role of nitric oxide in wound repair”. The American 

Jornal of Surgery 183(4): 406-412. 

66. Wound infection signs and preventive measures. Retrieved on 2010-01-27. 

67. Wrire,M.B, Barbul. A.role of nitric acid in wound repair. The American journal of surgery 

2004: 183(4):406-412. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
AJPHR is 

 Peer-reviewed 

 monthly 

 Rapid publication 

Submit your next manuscript at 

editor@ajphr.com / editor.ajphr@gmail.com 

http://www.ajphr.com/
mailto:editor@ajptr.com
mailto:editor@ajptr.com
mailto:editor@ajptr.com
mailto:editor@ajptr.com

