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Abstract
The request for more efficient and lower-cost therapeutic methods for wound healing remains a challenge 
for modern medicine. The goals of this investigation were to recognize and look at the impacts of Mastic 
Gum Resin, Lawsonia Inermis, and Quercus Brantii in wound healing by using histopathological study and 
blood parameters in BALB/c Mice. Mice were comprised into four groups: Control negative group (n=10), 
mice were not treated with plant suspension only applied with normal saline; Treatment group I, mice were 
applied by Mastic Gum Resin (MGR) (n=10), Treatment group II, mice were applied with the Quercus 
Brantii (n=10), and the last group, Treatment III which were applied with Lawsonia Inermis (LI) (n=10). 
One ml for each suspension of Mastic Gum Resin (MGR), Quercus Brantii (QB), and Lawsonia Inermis 
(LI) was applied to the wound directly without suturing for 4 days/week for about 3 weeks. Wound healing 
effects were evaluated by utilizing the hematological profile for each group with the histopathological study. 
The cutaneous wound in Mastic Gum Resin and Quercus Brantii treated groups were more effective in 
progressing wound healing than Lawsonia Inermis treated group regarding histological changes at day 8 and 
day 18, respectively and blood parameters at day 21. 
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Introduction
Wound healing is an unpredictable procedure that 

requires a progression of biochemical and cell responses, 
beginning with homeostasis, re-epithelialization, 
granulation tissue arrangement, and renovating of the 
extracellular matrix 1,2. Searches for better and reliable 
wound healing agents from medicinal plants have 
become more relevant fields of active research. From 
time immemorial, wounds were treated topically with 
various medicinal herbs or their extracts, according 
to conventional medicine 3.The oleoresin of Pistacia 
atlantica or “ mastic tar “ is normally utilized in Pakistan 

and Iran to treat conditions, for example, gastrointestinal 
issues 4. This natural plant has caught the consideration 
of investigators because of studies on various areas of 
this plant, for example, the leaves, bits, frames, and gum 
showing different organic advantages, for example, anti-
oxidant, antimicrobial, and anti-inflammatory effect. It 
has been demonstrated that Pistachio species are a rich 
source of phenolic mixes and they have additionally 
been discovered a source of durable antioxidant 5. Mastic 
oleoresin (MO) is fundamentally directed topically 
(as wound dressing), orally, or by smoking 6. Much 
examination has indicated the constructive outcomes 
of MO on wound curative 7. Other than that, MO has 
been applied straightforwardly to skin incisions due to 
its adhesive consistency 8.The oaks (genus Quercus) are 
among the most major groups of flowering plants that 
dominate large areas of the northern hemisphere. There 
are even more than 200 species of oak in the western 
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hemisphere, and a potentially greater number in Asia 
and fairly few in Europe 9. The principal significance 
of the oak tree is the existence of tannins in its various 
parts. Due to the different characteristics of the tannins 
present in them, Quercus species can be used in wound 
treatment according to references and local knowledge 
10.   The gall extracts of this plant were historically 
used on inflamed skin and skin burn in Kurdistan but 
there are little details about the underlying mechanism 
11. Phenolic compounds, tannic acid, fatty acid, and 
gallic acid are the major components of The Lawsonia 
inermis (henna) 12. This plant considered to have certain 
restorative properties, for example, antibacterial, anti-
oxidant, and anti‐inflammatory effects, oral and effective 
use of Lawsonia Inermis (LI) leaves and its isolated 
part exhibited wound curative conduct in excision and 
incision wound models 13.The aims of this examination 
were to distinguish and analyze the impacts of Mastic 
Gum Resin, Lawsonia Inermis, and Quercus Brantii 
in wound healing in BALB/c mice by utilizing blood 
parameters and histopathological study. 

Materials and Methods
Collection and preparation of plant material 

Fresh Mastic Gum Resin, Lawsonia Inermis, and 
Quercus Brantii were collected from a local market 
in Sulaimnai city of Kurdistan provinces, Iraq. Two 
gm of Mastic gum Resin was applied directly without 
mixing with any materials to the wound area, while the 
Lawsonia Inermis, and Quercus Brantii (grinded by a 
mixer till become a powder) were prepared by adding 
2 gm of each of them with 4ml of normal saline and 
mixed by stirrer till become the creamy or suspension 
like. Each mouse was received 200mg/kg.bw from each 
types of plant. 

Animals 

Forty BALB/c mice (six weeks age, male and 
female with bodyweight 20-40 grams) were housed in 
the veterinary teaching hospital animal lab, Sulaimani 
province. Animals were having free access for food 
and drinking water and they were maintained during 
the research time on a 12 hours light and dark cycle. 
The exploration was done with the authorization of the 
Ethics Committee (1237) at the College of Veterinary 
Medicine, University of Sulaimani, under the counsel 
and rules of the College of Veterinary Medicine for the 
Maintenance and Use of Laboratory Animals.

Experimental design

All surgical procedure was performed under 
Isoflurane general anesthesia, and all attempts were 
made to reduce suffering. The surgical procedure was 
performed in BALB/C mice in an operating room with 
very good facilities. After 1 week of acclimation, the 
back of the animal was shaved and a full-thickness skin 
was incised (1cm x 1cm) from the dorsum as seen in 
figure 1. 

Mice were allotted into four groups: Control 
negative group (n=10), mice were not treated with plant 
suspension only applied with normal saline; Treatment 
group I, mice was applied by Lawsonia Inermis (LI) 
(n=10), Treatment group II, mice were applied with the 
Mastic Gum Resin (MGR) (n=10), and the last group, 
Treatment III which were applied with Quercus Brantii 
(n=10). Each suspension 200mg/ml was applied to the 
wound area by sticks directly without suturing for 4 
days/week for about 3 weeks. No dressing was used.  

Figure 1: The back incised wound. 



2014      Indian Journal of Forensic Medicine & Toxicology, January-March 2021, Vol. 15, No. 1

Histological procedure

The skin biopsies were taken from each wound 
side on day 8 and 21. Tissue biopsies were fixed in 
10% neutral formalin buffer for 48 hours and afterward 
prepared by paraffin-embedding procedure. Tissue 
sections 4μm thick were made utilizing a microtome 
(Leica, Germany). One slide from each example at 
every period was recolored with hematoxylin and 
eosin for distinguishing any histological features of 
the injured tissue. The tissue areas were analyzed by 
light microscopy and photographed utilizing a camera 
(AmscopeTM, Japan).

Haematological Study: 

On day 21, animals were sacrificed under general 
anesthesia and peripheral blood was collected from the tail 
vein with Ethylene Di-amine Tetra Acetic acid (EDTA). 
The vacuumed blood collection tubes were shaken 
immediately to mix well and were analyzed directly. 
The total white blood cells (WBC) and differential 
white blood cells [lymphocytes (LYM), granulocytes 
(GRA)] and Minimum Inhibitory Dilution,” a measure 
of rare cells and several precursor white cells (MID)], 
total red blood cells (RBC), hemoglobin (HGB), packed 
cell volume (PCV), and platelets in each sample were 
measured by automatic hematology analyzer (Medonic 
M-series M32, Sweden).  

Results 
All mice survived and even no complications 

reported, including infection, correlated to the method 
was detected.

1.	 Histopathological Study:

a.	 Microscopical assessments of cutaneous wound 
healing on days eight: 

On day 8th after wounding, the histological 
assessment of healed wound area shown inflammatory 
phase, on the surface, necrosis of skin tissue was placed 
as a consequence of mechanical damage, a continuous 
layer of marked granulation (Inflammatory cell, 
collagen deposition, and angiogenesis) tissue across the 
entire wound gap and depth, in which the thickness of 
the granulation tissues was higher in surface layer than 
in dermal layer, moreover, collagen fibers arranged in a 

disorganized manner and randomly distributed as fibrils 
with intense angiogenesis which were a main features 
of the granulation tissue, the intense inflammatory 
reaction (inflammatory cells including, neutrophils, 
macrophages, lymphocytes, plasma cells, and fibroblasts) 
was dominant in Control negative group (Figure 2 a and 
b), in comparison to treated group I that showed the late 
phase of granulation tissue and healing more progressed 
as in (Figure 2 c and d). While in Treatment groups of 
II and III, the healing became more pronounced and 
displayed an early stage of the re-epithelization phase, 
with forming immature-hyperplastic and disorganized 
epidermis surrounding the wound area with an increase 
in the thickness of the dermal layer by the presence of 
mature collagen fibers (Figure 3). 

b.	 Microscopical assessments of cutaneous wound 
healing on days eighteen:

On day 21, after wounding, wound healing more 
progressed (proliferative phase) was apparent in 
Control negative group, epidermis formed as immature-
hyperplastic and disorganized that overlying the area of 
the wound, the mild inflammatory reaction is seen in 
dermis and hypodermis with an increase in the thickness 
of dermal layer due to presence of well-organized 
collagen fibers as bundles with proliferative fibroblast 
(Figure 4 a and b). In Treatment group I, the wound 
thickness increased and covered by small scab and the 
wound showed the late stage of proliferation as in figure 4 
c and d, tissue regenerated very well, while in Treatment 
groups II and III, the wound area covered by a normal 
epidermis and in the dermis, collagen fibers were thicker 
and denser. In the center of the wound the scar tissue was 
formed but in diverse levels in each group, for instance, 
in Treatment group II, new epidermis was formed with 
a mild thickness of keratinization, but marked density 
of scar tissue (granulation tissues beneath all wounds 
had matured to form scar tissues) were observed in the 
center of the wound, in dermal layer well organized thick 
bundles of collagen fibers was observed (Figure 5 a and 
b) if compared to the Treatment group III, that had well-
uniformed epidermis with organized skin histological 
tissue layers encircle the wound area completely, 
with mild-moderate keratinization thickness, also, the 
moderate density of scar tissue and thick and well-
arranged bundles of collagen fibers found in the dermis 
(Figure 5 c and d). 
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Figure 2: Histological sections of skin wound in Control negative group and Treatment group I showing 
granulation stage of healing wounds on day 8 following wounding. a and b: Presence of necrotic debris 
in the tissue surface with marked granulation tissue in the epidermis and dermal layers, epidermis, and 
dermis rich with newly formed granulation tissue, newly blood vessels (black arrows), and infiltration of 
inflammatory cells (PMN) as designated by red arrows, c and d: Thicken granulation tissue in dermis, 

neovascularization (black arrows), and intense infiltration of inflammatory cells as shown by red arrows, 
stained by H&E stain, (the scale bar of photo (a, c) 50mµ, and (b, d) 20mµ).
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Figure 3: Histological sections of the cutaneous wound site in Treatment groups of II and III at day 8 
following wounding showed the middle stage and the late stage of the proliferative phase respectively. b 

and b: Typical hyperplastic disorganized re-epithelialization formed for bridging the gap as indicated by 
red dash line, increased in the thickness of the dermal layer by a mature bundle of collagen fibers (black 
arrows): c and d: Hyperplastic-immature epithelium as designated by red dash lines with an improved in 

the thickness of the dermal layer by an extreme, mature bundle of collagen fibers (black arrows), stained by 
H&E stain, (the scale bar of photo (a, c) 50mµ, and (b,d) 20mµ).



Indian Journal of Forensic Medicine & Toxicology, January-March 2021, Vol. 15, No. 1      2017

Figure 4: Histological sections of skin wound in Control negative group and Treatment group I at day 21 
following wounding. a and b: Immature disorganized epidermis (red dash line). Intense, mature bundle of 
collagen fibers increased the thickness of the dermal layer (black arrows) with proliferative fibroblasts as 
designated by yellow arrows. c and d: Small scab that contains fibrin and PMNs completely covered the 
wound area, epidermis formation (red dash line), thick compact and irregularly arranged collagen fibers 
as indicated by red arrows and insert. Few numbers of PMN that separate the wound from newly formed 

epidermis as in section d indicated by red dash line, stained by H&E stain, (the scale bar for photo (a, c) 50 
μm, scale bar (b,d) 20 μm).
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Figure 5: Histological skin wound section in Treatment groups of II and III at day 21 after wounding 
showed remodeling phase. a and b: Developing of the new epidermis with a mild-moderate keratinization 
thickness, the center of the wound contain the moderate-marked density of scar tissue (red dash lines) and 
proliferation of fibroblast (black arrows), well organized thick bundles of collagen fibers observed in the 
dermis. c and d: Developing of the new epidermis with a mild keratinization thickness, the center of the 

wound contain the marked density of scar tissue (red dash lines and black arrows), well structured, dense 
bundles of collagen fibers with inflammatory cell infiltration seen in the dermis as shown by black arrows, 

stained by H&E stain, (the scale bar of photo (a, c) 50mµ, and (b,d) 20mµ). 

2.	 Hematological Study:

In this study, the hematological results of all treated 
mice shown in table 1; A significant mild-moderate 
increasing in the mean value of WBC (P= 0.02), and 
Platelets (P= 0.005) were found in Treatment group 

II, as well as a decrease in the mean values of HGB 
(P =0.01), MCV (P =0.01) and MCH (P =0.01) also 
detected, while in Treatment group III, significant 
elevation only detected in the mean value of Platelets 
(P =0.000) besides, to decrease in MCH (P =0.01) and 
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MCHC (P= 0.05) mean values, additionally, the result 
revealed a significant decrease in the mean values of 
PCV% (P =0.01) and MCH (P =0.000) in Treatment 
group I, when compared with a control negative group. 
On the other hands the result of hematological analysis 
in table 1 showed non-significant effects in the following 
parameters in each groups; For instance in Treatment 
group II, there were an increase in RBC (P =0.68), 
LYM (P =0.6), and GRAN (P =0.67) means, whereas 
in the same group PCV% (P= 0.5), MCHC (P =0.1), 
and MPV (P =0.6) showed non-significant reduction 

in there means, while in Treatment group III there was 
decrease in the means of RBC (P =0.06), LYM (P =0.2), 
HGB (P =0.16), PCV% (P =0.36), and MCV (P =0.3) in 
addition to increase in WBC (P =0.7), GRAN (P =0.52) 
, and MPV (P=0.5) means, furthermore, there was non-
significant decrease in the means of RBC (P= 0.34), 
MCV ( P =0.1), MPV (P=0.2), and HGB (P =0.38) 
besides elevation in the means of WBC (P =0.91), 
LYM (P =0.3), GRAN (P =0.32), Platelet (P =0.2), and 
MCHC (P =0.32) in Treatment group I in comparison to 
the control negative group. 

Table 1: The hematological profile among different experimental groups.

Hematological 
parameters Control negative

Treatment I Lawsonia 
Inermis Treatment group II

Mustic Gum Resin
Treatment group III

Quercus Brantii

Total RBC
(1012/L)

7.79±0.21
7.32±0.34

7.85±0.21
7.18±0.22

Total WBC
(109/L)

3.34±0.21
3.40±0.26 4.92±0.28** 3.68±0.43

LYM
(109/L)

2.92±0.49
3.56±0.41 3.56±0.41 2.50±0.41

GRAN (109/L) 0.52±0.08
0.61±0.13 0.65±0.11 0.65±0.12

HGB (g/dl) 12.94±0.24
10.87±0.74 10.24±0.10* 12.39±0.17

PCV (%) 39.96±0.64
33.72±1.75** 38.98±0.99

38.93±0.74

MCV 
(fl) 52.58±0.59

50.56±1.31
48.79±0.81** 51.78±0.84

MCH
(Pg)

53.71±0.37
13.76±1.19*** 15.42±0.45*** 14.91±0.67***

MCHC (g/dl) 32.38±0.23
32.98±0.37 31.52±0.47 31.36±0.52**

Platelets (109/l) 155.30±8.09
204.20±34.05 209.60±14.31*** 258.38±17.02***

MPV
(fl)

6.52±0.14
6.28±0.22 6.46±0.17 6.64±0.17

Within each row, values expressed by Mean±SE, values with small superscripts star vary from each other ** 

P≤0.05 and *** P≤0.05 vs. Control (n=10). 
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Discussion
In the current study we reported the wound healing 

potential of the Mustic Gum Resin (MGR), Quercus 
Brantii (QB), and Lawsonia Inermis, applied on wounds 
in BALB/c mice. MGR is a natural constituent and has 
many biological impacts such as analgesic, antioxidant, 
anti-inflammatory, and antimicrobial activities 14,15. 
Henna (LI), has antiseptic, anti-inflammatory 16,17 and 
antimicrobial possessions 18. Along these lines, if any 
plant material has antimicrobial, pain-relieving, and 
anti-inflammatory effects together, this substance may 
likewise be required to help advance injury healing and 
lead to skin renewal 19. We observed that after 8 days 
of the topical application of Treatment group I (LI) 
enhanced late phase of granulation tissue and healing 
more progressed than in mice of control negative group. 
While in Treatment group II and III (MGR and QB) 
respectively, the healing became more pronounced and 
showed an early phase of the re-epithelization process. 

The first reaction of wound healing is inflammation, 
which serves as a tissue protection mechanism that 
can withstand microbial contamination 20. Therefore, 
the significant wound healing activity of MGR and QB 
substances might be identified with its amazing anti-
inflammatory impact. For the injury repairing period, the 
antimicrobial effort is significant because the injury that 
is presented to the external circumstance is progressively 
powerless against microbial assaults which ordinarily 
lead to delays in the healing procedure. Threat factors 
like pathogens can thus jeopardize the repair process. 
The most common pathogen responsible for infection of 
skin wounds is S. aureus and P. aeruginosa 21. 

Complete wound healing seen in 21 days post-
operation more specifically in Treatment group II and 
III (MGR and QB) respectively, the histological findings 
showed normal epidermis covered the wound area and 
unique tissue recovery was a lot more prominent in skin 
wounds rewarded with Treatment group II and III (MGR 
and QB) correspondingly, than in wounds of control 
negative and even Treatment group II (LI). The wound 
healing effects of (MGR) fruit oil have previously been 
studied in a rabbit burn model and its ability to increase 
in re-epithelialization has been established and it’s in 
agreement with our study 22. The oil exhibited improved 
wound healing efficacy, which could be attributable to 
the synergistic effect of all the components found in 
Pistacia lentiscus oil, especially fatty acids, tocopherols, 
and sterols. Such phytochemicals showed desirable 

wound healing functions and beneficial behaviors 
through different methods at the various stages of 
the wound healing cycle involving antimicrobial, 
anti-inflammatory, antioxidant, collagen synthesis 
enhancement, cell proliferative and angiogenic impact 
23. In accordance to our results, other studies proposed 
that the oak can enhance the angiogenesis phase, 
reepithelialization and wound recovery process in male 
adult albino rats 24,25, Because of the antimicrobial, 
antioxidant, and inflammatory effects of most plant 
extracts, wound healing can aid 26.

Some research reported the influence of henna on 
wound healing, which is compatible with the recent 
report, suggesting that henna’s antibiotic and anti-
inflammatory properties are generally effective in wound 
healing, also demonstrated that henna extract decreased 
the mean cutaneous wound diameter and improved 
dramatically healing up to 12 days. 27,28. 

The contraction of wounds is facilitated by specialist 
myofibroblasts located in the granulated tissue 29. The 
increase in wound contraction in in mice of Treatment 
group II and III (MGR and QB) correspondingly, in our 
finding might be a result of the enhanced activity of 
fibroblasts and agrees with the previous report, who has 
shown that the injury reaction includes the proliferation 
and migration of cells such as fibroblasts, endothelial 
and epithelial cells and the deposition of connective 
tissue and wound contraction 30. 

The results of the hematological evaluation of the 
blood samples in table 1 showed significant changes in 
the following parameters; For example in the Treatment 
group II (MGR) increasing in the mean value of WBC 
these discoveries associate very well with a past report 31, 
this was overwhelmingly accounted by an intensification 
in the circulating neutrophil infiltration 31, perhaps as a 
result of recruitment or demarcation of neutrophils from 
bone marrow 32. Also in the MGR treated group there 
was a significant increase in the mean value of blood 
platelets count, in agreements with former studies that 
found the increase in megakaryocytes may lead to 
increased blood platelets 33, or platelet production can 
increase due to inflammatory disease 34. As well as a 
slight decrease in the mean of HGB, MCV, and MCH 
which is corroborated similar findings reported by 35,36 
in mice. While in Treatment group III (QB) significant 
elevation only detected in the mean value of Platelets, 
besides, to decrease in MCHC and MCH mean values 
which is in agreements with that found by 37,38, The 
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decrease in the MCHC value that results from the 
toxic impact on red blood cell count and hemoglobin 
concentration of these natural ingredients, as the validity 
of these indexes is determined by the red cell count, 
hemoglobin concentration and packaged cell volume 
values 38. Additionally, the result revealed a significant 
decrease in the mean values of PCV% and MCH in 
Treatment group I (LI) treated group when compared 
with control negative group similarly decrease in PCV 
was observed by 39,40, which can be disclosed as because 
of a huge reduction in Hb, this would prompt reduction 
in the size of RBCs and thus the last decline in PCV 
41,42. PCV regards are likewise noteworthy in estimating 
anxiety on animal health and demonstrate the limit of the 
blood to convey oxygen 34. Reducing the WBC and PCV 
values in the treated mice indicates stress 36 

Conclusion
The present study demonstrated that the Mastic Gum 

Resin, Lawsonia Inermis, and Quercus Brantii plant 
extracts were more effective in wound healing when 
used for 21 days after incision; further studies will also 
be required to study these effects and their mechanism 
of action in detail. 

Conflict of Interest: Nil

Source of Funding: Self-funding  

References
1.	 Enoch S, Leaper DJ. Basic science of wound 

healing. Surgery (Oxford). 2008; 26(2): 31-7.
2.	 Peltzer K. Utilization and practice of traditional/

complementary/alternative medicine (TM/CAM) 
in South Africa. African journal of traditional, 
complementary, and alternative medicines.2009; 
6(2): 175.

3.	 Choi SW, Son BW, Son YS, et al., The wound‐
healing effect of a glycoprotein fraction isolated 
from aloe vera. British Journal of Dermatology. 
2001; 145(4): 535-45.

4.	 Uddin G, Ismail, Rauf A, et al., Urease inhibitory 
profile of extracts and chemical constituents of 
Pistacia atlantica ssp. cabulica Stocks. Natural 
Product Research. 2016; 30(12): 1411-6.

5.	 Halvorsen BL, Carlsen MH, Phillips KM, et 
al., Content of redox-active compounds (ie, 
antioxidants) in foods consumed in the United 
States. The American journal of clinical nutrition. 

2006; 84(1): 95-135.
6.	 Fazeli-nasab B, Fooladvand Z. Classification 

and Evaluation of medicinal plant and medicinal 
properties of mastic. International Journal of 
Advanced Biological and Biomedical Research 
(IJABBR). 2014; 2(6): 2155-61.

7.	 Ahmed S, Saeed-Ul-Hassan S, Islam M, et al., Anti-
oxidant activity of Pistachia khinjuk supported by 
phytochemical investigation. Acta Pol Pharm, 
2017; 74: 173-78.

8.	 Yavuzer R, Kelly C, Durrani N, et al., Reinforcement 
of subcuticular continuous suture closure with 
surgical adhesive strips and gum mastic: Is there 
any additional strength provided? The American 
journal of surgery. 2005; 189(3): 315-8.

9.	 Nixon KC. An overview of Quercus: classification 
and phylogenetics with comments on differences 
in wood anatomy. The proceedings of the 2nd 
national oak wilt symposium International Society 
of Arboriculture–Texas Chapter. 2008. p. 13-25.

10.	 Akram¹ E, Masoud K, Vahid N. Evaluation of the 
antibacterial and wound healing activity of Quercus 
persica. Journal of Basic & Applied Sciences. 2012; 
8(1): 118-23.

11.	 Safary A, Motamedi H, Maleki S, et al., A 
preliminary study on the antibacterial activity 
of Quercus brantii against bacterial pathogens, 
particularly enteric pathogens. Int J Botany. 2009; 
5(2): 176-80.

12.	 Chaudhary G, Goyal S, Poonia P. Lawsonia inermis 
Linnaeus: a phytopharmacological review. Int J 
Pharm Sci Drug Res. 2010; 2(2): 91-8.

13.	 Mandawgade S, Patil KS. Wound healing potential 
of some active principles of Lawsonia alba Lam. 
leaves. Indian journal of pharmaceutical sciences. 
2003; 65(4): 390-4.

14.	 Minaiyan M, Karimi F, Ghannadi A. Anti-
inflammatory effect of Pistacia atlantica subsp. 
kurdica volatile oil and gum on acetic acid-
induced acute colitis in rat. Research Journal of 
Pharmacognosy. 2015; 2(2): 1-12.

15.	 Papageorgiou V, Gardeli C, Mallouchos A, et al., 
Variation of the chemical profile and antioxidant 
behavior of Rosmarinus officinalis L. and Salvia 
fruticosa Miller grown in Greece. Journal of 
agricultural and food chemistry. 2008; 56(16): 
7254-64.

16.	 Shen T, Li G-H, Wang X-N, et al., The genus 



2022      Indian Journal of Forensic Medicine & Toxicology, January-March 2021, Vol. 15, No. 1

Commiphora: a review of its traditional uses, 
phytochemistry and pharmacology. Journal of 
ethnopharmacology. 2012; 142(2): 319-30.

17.	 Elzayat EM, Auda SH, Alanazi FK, et al., 
Evaluation of wound healing activity of henna, 
pomegranate and myrrh herbal ointment blend. 
Saudi pharmaceutical journal. 2018; 26(5): 733-8.

18.	 Chmit M, Kanaan H, Habib J, et al., Antibacterial 
and antibiofilm activities of polysaccharides, 
essential oil, and fatty oil extracted from Laurus 
nobilis growing in Lebanon. Asian Pacific Journal 
of Tropical Medicine. 2014; 7: S546-S52.

19.	 Agra IK, Pires LL, Carvalho PS, et al., Evaluation 
of wound healing and antimicrobial properties of 
aqueous extract from Bowdichia virgilioides stem 
barks in mice. Anais da Academia Brasileira de 
Ciências. 2013; 85(3): 945-54.

20.	 Kondo T. Timing of skin wounds. Legal Medicine. 
2007; 9(2): 109-14.

21.	 Arora DS, Kaur GJ. Antibacterial activity of 
some Indian medicinal plants. Journal of natural 
medicines. 2007; 61(3): 313-7.

22.	 Djerrou J, Maameri Z, Hamdo-Pacha Y, et al., 
Effect of virgin fatty oil of Pistacia lentiscus on 
experimental burn wound’s healing in rabbits. 
African Journal of Traditional, Complementary and 
Alternative Medicines. 2010; 7(3).

23.	 Khedir SB, Bardaa S, Moalla D, et al., Tunisian 
Pistacia lentiscus Fruit Oil: Biochemical 
Composition and Wound Healing Activity in a Rat 
Model. International Journal of Clinical Medicine 
Research. 2018; 5(4): 72-85.

24.	 Hemmati AA, Houshmand G, Nemati M, et al., 
Wound healing effects of persian Oak (Quercus 
brantii) ointment in rats. Jundishapur J Nat Pharm 
Prod. 2015; 10(4): e25508.

25.	 Nayak B, Anderson M, Pereira LP. Evaluation of 
wound-healing potential of Catharanthus roseus 
leaf extract in rats. Fitoterapia. 2007; 78(7-8): 540-
4.

26.	 Navarro A, De Las Heras B, Villar A. Anti-
inflammatory and immunomodulating properties 
of a sterol fraction from Sideritis foetens Clem. 
Biological and Pharmaceutical Bulletin. 2001; 
24(5): 470-3.

27.	 FATAHI BA, FALAHZADEH H, Mosadegh 
M. Effectiveness of Lawsonia inermis Extract on 
Cutaneous Leishmaniasis Lesion in BALB/c Mice. 

2008.
28.	 Kandel ER, Schwartz JH, Jessell TM, et al., 

Principles of neural science: McGraw-hill New 
York. 2000.

29.	 Moulin V, Auger FA, Garrel D, et al., Role of wound 
healing myofibroblasts on re-epithelialization of 
human skin. Burns. 2000; 26(1): 3-12.

30.	 Clark R. Wound repair. Overview and general 
considerations. The molecular and cellular biology 
of wound repair. 1994.

31.	 Šitum K, Bokulić A, Ivetić-Tkalčević V, et 
al., Comparison of systemic inflammatory and 
hematology parameters in normal C57BI/6 and 
genetically diabetic db/db mice during local wound 
repair. Biochemia medica: Biochemia medica. 
2007; 17(1): 85-93.

32.	 Pessini AC, de Souza AM, Faccioli LH, et al.,Time 
course of acute-phase response induced by Tityus 
serrulatus venom and TsTX-I in mice. International 
immunopharmacology. 2003; 3(5): 765-74.

33.	 Eid FA, El-Gendy M, Zahkouk SA, et al., 
Ameliorative effect of two antioxidants on the liver 
of male albino rats exposed to electromagnetic 
field. The Egyptian Journal of Hospital Medicine. 
2015; 58(1): 74-93.

34.	 Hasselbalch HC. A role of NF-E2 in chronic 
inflammation and clonal evolution in essential 
thrombocythemia, polycythemia vera and 
myelofibrosis? Leukemia Research. 2014; 38(2): 
263-6.

35.	 Khan M, Mostofa M, Jahan M, et al., Effect of 
garlic and vitamin B-complex in lead acetate 
induced toxicities in mice. Bangladesh Journal of 
Veterinary Medicine. 2008; 6(2): 203-10.

36.	 Abbas M, Siddiqi MH, Khan K, et al., 
Haematological evaluation of sodium fluoride 
toxicity in oryctolagus cunniculus. Toxicology 
Reports. 2017; 4: 450-4.

37.	 Usman A, Ahmad WFW, Ab Kadir MZA, et al., 
Microwave effect of 0.9 GHZ and 1.8 GHZ CW 
frequencies exposed to unrestrained swiss albino 
mice. Progress In Electromagnetics Research. 
2012; 36: 69-87.

38.	 Hassan A, Jassim H. Changes in some blood 
parameters in lactating female rats and their pups 
exposed to lead: effects of vitamins C and E. Iraqi 
Journal of Veterinary Sciences. 2011; 25(1): 1-7.



Indian Journal of Forensic Medicine & Toxicology, January-March 2021, Vol. 15, No. 1      2023

39.	 Manikandaselvi S, DAVID R, Aravind S, et al., 
Anti-Anemic Activity of Sprouts of Vigna Radiata 
L. in male Albino Rats. International Journal of 
Pharmacy and Pharmaceutical Sciences. 2015; 
7(11).

40.	 Al-Abdaly A. Effect of Flavonoids Extracted 
from Hawthorn (crataegus oxyacantha) on some 
hematological parameters of female mice. Al-
Anbar Journal of Veterinary Science. 2011; 4(2): 

145-51.
41.	 Al-Uboody WSH. Effect of mobil phone 

electromagnetic waves on the haematological and 
biochemical parameters in laboratory mice (Mus 
musculus). Bas J Vet Res. 2015; 14(2): 250-64.

42.	 Jbireal J, Azab A, Elsayed A. Disturbance in 
haematological parameters induced by exposure 
to electromagnetic fields. Hematol Transfus Int J. 
2018; 6(6): 242-51. 


