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Abstract: It has been suggested that Annab (Zizipus vulgaris L.) might be beneficial on burn healing, but there is not 
any evidence in literature for this effect of the plant. This study was carried out to evaluate the effect of 
hydroalcoholic extract of Annab on burn healing. In this study wounds were made by placing a hot plate with a 
surface area of 1.5 cm2 on the back of animals, for 10s. Forty mice were designated in four groups and treated with 
vehicle or test substance two times per day for 21 days. The first group received nothing, the second group received 
Vaseline, the third and fourth groups received 1% and 10% Annab ointment two times/day, respectively. The 
percentage of burn healing and the total time required for complete healing was evaluated. Results showed that 1% 
dose of Annab extract had significant burn healing compared to control group (P<0.01). Annab has considerable 
effect on burn wounds and its usage might be beneficial in these patients.  
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Introduction: 
Burns and their resulted damages are among the 
commonest causes of mortality and inability across 
the world. About 1200000 people are afflicted with 
burns in America every year that are in need of 
treatment (1). Healing dermal burns is a process that 
is conducted by the harmony of different tissues, 
cells, and factors (2). Among the most important 
reasons of delay in wound healing, it can refer to 
remaining inflation or the insufficiency of veins 
secretions (3).  
Although with the introduction of synthetic drugs, the 
usage of medicinal plants decreased (4, 5), however, 
the multiple side effects of these drugs caused people 
to return to medicinal plants (6-8). The present 
synthetic drugs for burn healing have low efficacy 
and high adverse effects. Medicinal plants are 
recently used for different diseases and have made 
good hope for various conditions (9). Recently, some 
herbal medicines have shown hopeful activities 
against burn wounds (10, 11). Traditional use of 
Ziziphus vulgaris as a therapeutic agent is common 
among the people in Chaharmahal & Bakhtiari 
province, and also the anti-inflammatory effects of 
this plant have been reported in recent years (12). 
Ziziphus valgaris is a shrubby plant with stretched 

egg like leaves, large fruits in 1.5 × 2.5 centimeter 
size, ellipse or almost sphere formed, sweet, and 
edible that grows in broad areas of Iran (13, 14). 
Ziziphus vulgaris fruit contains fat acids, beta-
carotene, alpha tocopherol, and seven phenolic 
combinations including catechin, cafeic acid, 
epicatchin, ferolic acid, rutin, p-hydroxic benzoic acid 
and chlorogenic acid (15). There is about 69 
milligrams of vitamin C in each 100 gram edible part 
of raw Ziziphus vulgaris (16). In addition, different 
studies have frequently proved the effects of fat acids 
and such antioxidants as vitamin C in accelerating 
wound healing (16, 17). However, no studies have 
been carried out about the effects of this fruit on the 
process of burn wound healing.                                                                                                    
Considering the point that wounds resulting from 
burns are among the late healable ones and finding 
natural substances accelerating wound healing with 
little side effects, can be regarded as a remarkable 
revolution in treating burn wounds. Consequently, 
this study was carried out to investigate the effects of 
hydro-alcoholic extract of Ziziphus vulgaris on the 
process of burn wound healing in Balb/c mice.                                                                                
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Materials and Methods:  
In this experimental study, 40 Balb/c mice with 
approximate weights of 30±3 grams were chosen. 
Having made burn wounds of 1.5 square centimeter 
area on the mice's backs by a hot round metal and got 
sure of type two burning, they were divided into four 
groups of control, sham and under treatment by two 
ointments containing extracts of one and ten percent 
Ziziphus vulgarises on Vaseline basis. The animals 
were kept in the conditions of 22-25 0C temperature, 
50% moisture, 12 hour darkness lightness cycle, and 
usual feeding in separate cages (18).  
In order to mark wound, first the animal was 
anesthetized by injection of Ketamine (50 mg/kg) and 
Zilazine (50 mg/kg), and then the hair on the back of 
the animal was removed and the skin thereof was 
completely cleaned by cotton and alcohol. 
Afterwards, surface burn wound of type two was 
made through putting a hot round metal of 1.5 square 
centimeter area on the fifth vertebra of thoracic for 
ten seconds. In the groups under treatment by 
vaseline or 1% and 10% Ziziphus vulgaris ointments, 
1 gram of Vaseline or these ointments were 
respectively rubbed on the wounds twice a day, in 
such a way that the whole area of wound and some 
parts of its edges were covered. No substance was 
rubbed on the control wounds. All wounds were 
remained undressed and open. Microbiological 
experiments conducted on the utilized ointments 
showed that they were devoid of any microbial agents 
(19).                                        

     Having made the wound until the complete 
betterment, wounds were taken photos on 1st, 7th, 14th 
and 21st days after the animals' anesthesia. Photo 
taking conditions were the same during the whole 
experiment period. Using the taken pictures and also 
video image analysis software, wound area, and 
percentage of betterment on different days were 
calculated based on the following formula:                                                                                   
Wound percentage= wound area on the intended day/ 
wound area on the first day×100           
And also, betterment percentage=100- wound 
percentage. 
In order to compare the groups generally, first 
Kruskal wallis test and then Dan test were carried out 
by SPSS software. The level of p<0.05 was 
considered statistically significant in the study.                                                                           
 
Results: 
The percentage of wound betterment on 7th, 14th, and 
21st days in groups of control, were 8.06%, 36.47%, 
and.92.97%, Vaseline 12.57%, 13.90%, and 97.69%, 
1%  Ziziphus vulgaris ointment 30.52%, 96.32%, and 
99.96%, and in 10 % Zizaphus vulgaris oimtment 
group12.86%, 75.06%, and 99.38%, respectively.                                                                               
      According to the test of Kruskal wallis, the wound 
betterment percent was significant among the groups 
(p<0.001). Using the test of Dan, the percentage of 
wound betterment in the group of 1% Zizaphus 
vulgaris was higher than the control (p<0.01) and 
Vaseline groups (p<0.05) (Table 1). 
Table 1: Comparison of the betterment percentage the 
under study groups on the basis of the test of Dan 

 
P Value Rank Difference                      Groups 
p>0.05 -33.3 Control with Vaseline 
p<0.001 -36.67  Control with 1% Zizaphus vulgaris 
p>0.05 -20 Control with 10% Zizaphus vulgaris 
p<0.001 -33.33 Vasaline with 1% Zizaphus vulgaris 
p>0.05 -16.67 Vaseline with 10% Zizaphus vulgaris 

                            
 
Discussion: 
Healing results in this study were indicator of the 
superiority of the under treatment groups with 1% 
Zizaphus vulgaris over the control and 10% Zizaphus 
vulgaris groups.                                      
     Factors that bring forth inflammation reduction 
and disinfection have positive effects on burn 
betterment and healing (20-21). Disinfectant and anti-
inflammatory effects of Zizaphus vulgaris have been 
observed in the other studies, so it may be said that 
the disinfectant and anti-inflammatory effects of 
Zizaphus vulgaris have positive effects on burn 
betterment and healing.(22-23) 
Studies conducted on Zizaphus vulgaris fruit have 
shown 9 fat acids, 2 Saponins, lots of vitamin C, 

alpha tocopherol, and 7 phenolic compounds 
including catechine, cafeic acid, epicatechine, ferolic 
acid, Rutin, p-hydroxicbenzoic acid, and chlorogenic 
acid (9,19). On the other hand, it was known based on 
the conducted studies that fat acids cause the increase 
in collagen synthesis and also acceleration in wound 
healing through increasing the level of interleukin 6 
(24). Accordingly, the existence of such fat acids in 
Zizaphus vulgaris is considered a positive agent, and 
also as the cause of the anti-inflammatory property of 
olive oil is known due to the existence of fat acids 
inside that can be replaced by arachidonic acid in 
cells membranes and decrease the substrate needed 
for the inflammatory enzymes, some parts of its anti-
inflammatory effects can be justified for Ziziphus 
vulgaris plant, too. Miscellaneous studies have 
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frequently proved the strong antioxidant effects of 
vitamins A and C in accelerating the wound healing 
(16,25), and as it was mentioned there are such other 
antioxidants besides vitamin C in Ziziphus vulgaris as 
fat acids, alpha tocopherol, b-caroten, and phenolic 
compounds like ferolic acid. On the other hand, the 
study carried out by John et al. shows that the 
existence of antioxidant vitamins C and E as well as 
ferolic acid together have better protective effects 
against the dermal damages resulting from the ultra-
violet ray (26). Perhaps, it can also be said in our 
study that the adjacency of vitamin C and ferolic acid 
in Ziziphus vulgaris fruit has been effective in wound 
healing acceleration. In addition, the existence of 
alpha tocopherol, vitamin C, and polyphenols 
together have synergistic effects on their antioxidant 
properties (27), and it is perhaps the existence of 
these three substances together in Ziziphus vulgaris 
has been effective on wound healing acceleration. 
Ivoone et al. stated in their study that such 
antioxidants as vitamins C and E, carotenoids, and 
felarenoids take peroxidant property under special 
conditions and high dosages (28). Since Ziziphus 
vulgaris consists also of these vitamins, carotenoids, 
and the other antioxidants, the better effect of 1% 
Zizaphus vulgaris than the 10% one may be justified. 
Meanwhile, some studies have revealed vitamin C 
has antioxidant and peroxidant properties in the 
concentrations of 60 to 100 micromollars as well as 
lower or higher than this range, respectively (29). 
Furthermore, it has been expressed in studies that the 
effects of α-tocopherol antioxidants, scorbic acid, and 
beta- caroten decrease and their peroxidant properties 
increase under the circumstances they contain a lot of 
oxygen (30-31).          
Conclusion: 
Considering the fact that Ziziphus vulgaris fruit 
contains high volumes of unsaturated faty acids, 
vitamins A and C, ferolic acid, α-tocopherol, and 
betacaroten, as well as the remarkable treating effects 
of such combinations in improving inflammation, the 
theory of synergistic effects of vitamins C and E 
antioxidants and polyphenols together, and also the 
wide availability of Ziziphus vulgaris in Iran with 
cheap prices, it was attempted in the current study to 
investigate and examine the ointment taken out of 
Ziziphus vulgaris to be used as an ointment effective 
on burn healing. However, this important point 
should be taken into consideration that the healing 
effect of Ziziphus vulgaris decreases in the case the 
dosage of its extract increases. Accordingly, it seems 
the other concentrations of this extract should be 
studied to reach better effects and results. 
Acknowledgement: 
This paper has been derived from the MD dissertation 
of Elham Ismaeili. Hereby, the research deputy of 

Shahrekord University of Medical Sciences is 
appreciated thanks to supplying the budget of the 
plan.   
 
References: 

1-Forjuoh SN. Burns in low- and middle-income 
countries: a review of available literature on 
descriptive epidemiology, risk factors, treatment, and 
prevention. Burns. 2006; 32: 529. 

2-Brunicardi FC, Schwartz SI. Schwartz's principles 
of surgery. 8th ed. NewYork: McGraw Hill; 2005. 87-
107.   

3-Kirsner RS, Eaglstein WH. The wound healing 
process. Dermatol Clin. 1993; 11(4): 629-40. 

4- Setorki, M , Nazari, B , Asgary, S , Azadbakht, L , 
Rafieian-Kopaei, M . Anti atherosclerotic effects of 
verjuice on hypocholesterolemic rabbits. African 
Journal of Pharmacy and  Pharmacology, 2011  ; 5 ( 8 
)  : 1038-45. 

5- Jafarzadeh, L., Rafieian-Kopaei, M., Samani, 
R.A., Asgari, A. The effect of hydroalcoholic extract 
of Stachys lavandulifolia vahl on pregnant mice .
EXCLI Journal, 2012(11): 357-362. 

6-Shirzad H, Taji F, Rafieian-Kopaei M. Correlation 
Between Antioxidant Activity of Garlic Extracts and  
WEHI-164 Fibrosarcoma Tumor Growth in BALB/c 
Mice. J Med Food. 2011; 14(9):969-74.  

7- Sharafati-chaleshtori R, Rafieian-kopaei M, 
Mortezaei S, Sharafati-chaleshtori A, Amini E. 
Antioxidant and antibacterial activity of the extracts 
of Echinophora platyloba D.C. Afr J Pharm 
Pharmacol. 2012; 6(37): 2692-5. 

8-Asgari. S, Rafieian-kopaei. M, Pourgheysari. B, 
Ansari-Samani. R, Deris. F, Shahinfard N, Hojjati. 
MR and Salimi M. Allium hirtifolium Boiss: Radical 
scavenging property and the lowering effects on 
blood fibrinogen and factor VII. Life Sci J. 2012; 
9(3): 1793-8 

9.Muthu C, Ayyanar M, Raja N, Ignacimuthu S. 
Medicinal plants used by traditional healers in 
Kancheepuram district of Tamil Nadu, India. J 
Ethnobiol Ethnomed. 2006; 2: 43. 

10.Rafieian M, Ansari R, Arami R, Sahinfard N, 
Namjou AR, Shirzad HA, et al. Effect of Teucrium 
polium and Boswellia serrata extracts on cotaneus 
burn wound healing in Balb/C mice. J Shahrekord 
Univ Med Sci. 2011; 12(1): 49-53. 

11- Rafiee Vardanjani L, Sahinfard N, Rahimi 
Madiseh m, Ansari Samani R, Rahimi M, Parvin N, 
Taji F. Effect of Portulaca oleracea L vice versa silver 



Life Science Journal 2012;9(4)                                                          http://www.lifesciencesite.com 
 

5268 
 

sulfadiazine on burn wound healing in Balb/c mice. 
Shahrekord Univ Med Sci J. 2012;13(6): 92-100. 

12-Al-Reza SM, Yoon JI, Kim JS, Kang SC. Anti-
inflammatory activity of seed essential oil from 
Zizipus Vulgaris L. Food Chem Toxicol. 2010; 48(2): 
639-43. 

13-Koetter U, Barrett M, Lacher S, Abdelrahman A, 
Dolnick D. Interactions of magnolia and Ziziphus 
Extracts with selected central nervos system 
receptors. J of Ethnopharmacol. 2009; 124: 421-25. 

14-Solati J, Soleimani N. Antidiabetic effects of 
ethanolic extract of Ziziphus vulgaris L. in 
streptozocin induced diabetes.  Physiol Pharmacol. 
2010; 14(2): 174-80. 

15-Bekir S, Adhan NY. Phenolic, alpha-tocopherol, 
beta-carotene and fatty acid composition of four 
promising jujube (Zizipus vulgaris L.) selections. J 
Food Compos Analys. 2010 ;23(7):706-710. 

16-Zargari A. [Medical plants. Vol 3. Tehran: 
University of Tehran Press; 1999. p: 601-5.]Persian 

17-Tavafi M. Diabetic nephropathy and antioxidants. 
J Nephropathology. 2013;2(1): 20-27. 

18- Asgari S, Rafieian-kopaei M, Pourgheysari B, 
Ansari-Samani. R, Deris. F, Shahinfard N, Hojjati. 
MR and Salimi M. Allium hirtifolium Boiss: Radical 
scavenging property and the lowering effects on 
blood fibrinogen and factor VII. Life Sci J. 2012; 
9(3): 1793-8. 

19-Zamanzad B,  Karimi A, Nafisi MR, Shirzad H. 
Clinical and bacteriologic correlates of the PapG 
alleles among uropathogenic Escherichia coli strains 
isolated from cases of adult urinary tract infection. 
Kuwait Med J. 2012; 44 (1): 26 – 29. 

20- Rouhi H, Ganji F. Effect of N-acetyl cysteine on 
serum Lipoprotein (a) and proteinuria in type 2 
diabetic patients. J Nephropathology. 2013; 2(1): 61-
66.  

21-Solati M, Mahboobi HR. Paraoxonase enzyme 
activity and dyslipidemia in chronic kidney disease 
patients. J Nephropathology. 2012; 1(3): 123-125. 

22-Sahni N, Gupta KL. Dietary antioxidents and 
oxidative stress in predialysis chronic kidney disease 
patients. J Nephropathology. 2012; 1(3): 134-142. 

23-Lima CC, Pereira AP, Silva JR, Oliveira LS, 
Resck MC, Grechi CO, et al. Ascorbic acid for the 
healing of skin wounds in rats. Braz J Biol. 2009; 
69(4): 1195-201. 

24-Zhao J, Kang FQ, Wang YT. Simultaneous 
determination of saponins and fatty acid in Ziziphus 
by high performance liquid chromatography-
evaporative light scattering detection and pressurized 
liquid extraction. Chromatography. 2006; 1108: 188-
914. 

25-Jahn C, Murray MD, James A, Burch RD, 
Streilein, Mary Ann Lannac Chione R, et al. Atopical 
antioxidant solution confaining vitamin C & E 
stabillzed by ferulic acid provides protection for 
human skin against damage caused by ultraviolet 
irradiation. J Am Acad Dermatol. 2008; 59(3): 418-
25. 

26-Fang Dai, Wei Feng Chen, Bo Zhou. Antioxidant 
synergyism of green tea polyphenols with a tocopherd 
and ascorbic acid in SDS micelles. Biochimi. 2008; 
90(10): 1499-505. 

27-Rietjens IM, Boersma MG, Haan LD, Spenkelink 
B, Award HM, Cnubben NHP, et al. The pro-oxidant 
chemistry of the natural antioxidants vitamin C, 
vitamin E, carotenoids and flavonoids. Environ 
Toxicol Pharmacol. 2002; 321-33.  

28-Stait SE, Leak DS. Ascorbic can either increase or 
decrease LDL-modification. FEBS Lett. 1994; 341: 
263-9. 

29-Rahimi Z. ACE insertion/deletion (I/D) 
polymorphism and diabetic nephropathy. J 
Nephropathology.2012; 1(3): 143-151. 

30-Gheissari A, Hemmatzadeh S, Merrikhi A, Fadaei 
Tehrani S, Madihi Y. Chronic Kidney Disease in 
Children: A report from a tertiary care center over 11 
years. J Nephropathology. 2012; 1(3): 177-182. 

31-Baradaran A. Lipoprotein(a), type 2 diabetes and 
nephropathy; the mystery continues. J 
Nephropathology. 2012; 1(3): 126-129. 

 


