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ABSTRACT

The implication of Aloe vera was determined using histopathological and
immunohistochemical examinations. Eighteen adult rams were randomly assigned to two
equal groups. Under sedation and local anaesthesia, ventrolateral abdominal wall hernias
were induced and left untreated for one month. Subsequently, hernioplasty was performed
using polypropylene mesh. The animals were categorized into two groups, the control group
and the Aloe vera gel-treated group. Clinical, immunohistochemical, and histopathological
were investigated during the days 7, 30, and 45 post-treatment. The results of clinical
monitoring represented unspecified secondary health problems in all animals with no signs
of recurrence or rejection. Immunohistology results indicated strong positive expression of
IL-6 in both groups, but its expression declined at the next 45 days in the Aloe vera G. VEGF
expression at 7 days indicated a negative reaction, whereas at 15 to 45 days indicated
a positive expression close to the mesh. The histopathological assessment indicated an early
improved healing process in Aloe vera G, which was represented by the presence of a high
number of new blood vessels and collagen deposition compared to the control group. The
results of the inflammatory score indicated responses between the highest score in the control
group and less degree in the Aloe vera group; accompanied by the highest granulation tissue
in the control group but a high number in new vessels in the Aloe vera group. In conclusion,
using Aloe vera gel prevented infection and abscessation and enhanced the healing process.
The histopathological and immunohistochemistry changes emphasize this outcome.
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INTRODUCTION abdominal muscle wall. There is no perfect
method or implant used for every

Hernias treatment is considered the procedure, thus it is still a crucial challenge
most common surgical correction, which for the successful repairing and prevention
is applied for repairing the defective of recurrent hernias. Ventral hernia caused

by asignificant abdominal wall muscle
defect, which constitutes areal clinical
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376


http://www.aun.edu.eg/

Assiut Veterinary Medical Journal

Assiut Vet. Med. J. Vol. 71 No. 184 January 2025, 376-385

delayed wound healing (Subburaaj, 2023).
The hernial ring size that exceeds 3 cm in
diameter mandates surgical correction
using prosthetic material for hernioplasty
procedure by using polypropylene mesh

(Mitura et al., 2021; Zedan et al.,
2022). The  implantation of  mesh
was performed in  several  methods

including inlay and sublay techniques. In
the sublay technique, the mesh is implanted
below the repaired muscle, which is known
as sub-lay implantation. This could be
between the back of the peritoneum and the
rectus muscle or between the rectus sheath
and the muscle sheath or muscle of the
posterior rectus (preperitoneal) (Messer and
Rosen 2023).

Aloe Vera is a plant, which clinically
utilized for various therapeutic applications.
It naturally contains a variety of valuable
chemicals with the potential to be used in
the treatment of numerous ailments. It is
used as anantifungal and antibacterial
bioactive material against  different
pathogenic fungi and bacteria (Danish et
al., 2020). It has beneficial value, including
those as oxidative agents against diabetes,
cancer, bacteria, hypertension, lipid-
lowering, inflammation, immunological
control, liver protection, viruses, and ulcers
(Ogidi et al.,, 2023). It is concerned
with bioactive material, which increases
the expression IL-6 gene similar to other
bioactive materials material as hyaluronic
acid (Mohammed et al., 2022), so this study
is designed to analyze the role of adding
Aloe vera leaf extract during ventral
hernioplasty in rams to improve the healing
process and to reduce infection and
adhesion.

MATERIALS AND METHODS

Eighteen clinically healthy adult Iranian
breed rams with a mean (£SE) weight of
45+0.7 kg and mean (+SE) age of 16+0.8
months were included in this study. All
experimental animals were in the same state
of accommodation and feeding. This
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experiment was approved by the Ethics
Committee of the Veterinary Medicine
College / University of Mosul No:
UM.VET.2021.055.

A protocol of local anaesthesia via an
inverted (L) infiltration using 2% lidocaine
HCI (Johnlee Pharmaceuticals, India) at 3.4
mg/kg B.Wt. (Simpson etal., 2022). A large
abdominal defect of 10 cm was induced to
create a hernia. The hernia was left
untreated for one month, postoperatively.
The hernia was then repaired by using
polypropylene mesh in a modified sublay
suture technique.

The Aloe vera gel was prepared by using
fresh Aloe vera leaf at the plant's base
and was cut off before a fresh Aloe vera leaf
was plucked. It was then thoroughly
cleaned, free of any dirt, and set upright in
a cup or bowl for ten to fifteen minutes. This
enables the yellow resin to come loose from
the leaf. The latex found in the resin has the
potential to irritate the tissues. Any
remaining resin on the paper was washed
off after the resin had fully dried, and the
thick layer was removed using a small knife
or vegetable peeler. When the leaf was
removed, the pure natural Aloe vera gel
became visible. The gel was then scooped
and added to the blender with a small
spatula. The gel blended until became a
foamy liquid (Pattnaik et al., 2022). The gel
becomes ready for local application at the
borders of the repaired hernia (Figure 1).

Tissue processing and sectioning

The specimen was collected at 7-, 15-, and
45 days post-surgery under the same
protocol of anesthesia for surgery. The
collected specimen was fixed in 10%
neutral buffered formalin, later these
samples were washed in running tap water
for one hour, the specimen was put
in paraffin to get a paraffin block, then
sliced by rotary microtome and transferred
to the water bath, then transferred to
a labeled glass slide, and dried overnight
then dried for 60 min. Slides were then
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stained by routine stain hematoxylin and
eosin (Luna, 1968).

was done
2016) for

vascular
(VEGF-A)

Immunohistochemistry
according to (Post et al.,
interleukin-6  (IL-6)  and
endothelial growth factors
expression (Maae et al., 2011).
Histopathological and  immunological
changes are scored to provide easily

understandable numerical data that can be
used in statistical analyses to compare
groups. The elements in Table 1 (Yurtgu et
al., 2011) are explained. The healing
process that had the highest scores indicated
an optimized one, with features like
maturation granulation tissue formation,
newly formed blood vessels, collagen fiber
deposition, and the expression of IHC
markers like IL-6 and VEFG-A.

Figure 1: Intraoperative iage shows the dding Aloe vera gel at the borders of repaired hernia.

RESULTS

Following surgical induction of hernia, all
experimental rams underwent clinical and

physical examinations, which revealed
minor, non-specific secondary health
problems suchas lethargy, moderate

depression, mild reduction in activity, and
partial anorexia. The area of operation
displayed the classic inflammatory signs such
as swelling, redness, heat, and pain. The
surgical wounds healed without
complications except for signs of seroma in 2
animals of first G. which subsided during 20-
30 days, post-surgery. There were local
abscesses and inflammatory signs in 3
animals of first G., the abscess was observed
at the fold created by the polypropylene
mesh, which was located directly above the
implanted mesh. At the same time, there were
no inflammatory reactions or abscess
formation in Aloe vera G. No signs of
recurrence or rejection of mesh were seen in
any operative ram. Regarding this
experiment, it was indicated that the using
polypropylene mesh, which was fixed by
using a modified sublay technique reduced
the incidence of hernia recurrence.

The histopathological results of the 7""-day
post-hernioplasty in Control G and Aloe vera
indicated the presence of space represented
the remaining surgical mesh at the site of
insertion. These vacuoles are surrounded by
hyperplasia of fibroblasts in addition to
the initial deposition of collagen fibers as
crude bundles surrounding these vacuoles,
which are flooded by granulation tissues that
contain activated fibroblast, with infiltration
of mononuclear inflammatory cells especially
macrophages and lymphocytes (Fig. 2A , B).

At 15 days post-surgery, in first G and second
G (Aloe vera G), the site of operation
infiltrated with focal mononuclear cells
around the polypropylene mesh, also the
result exhibited the presence of collagen
fibers deposition, and the presence of
granulation tissue (Fig. 2D and E). One
month after the operation in the first G, there
was fibrocyte hyperplasia. The mesh became
infiltrated by mononuclear inflammatory
cells. Edema caused collagen fiber deposition
and new blood vessels emerged as
granulation tissue. (Fig. 2G). Whereas, in
the second group at the same period, the
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result revealed infiltration of mononuclear
inflammatory cells around the mesh,
hemorrhages with the formation of new blood
vessels, presence of mature collagen fibres,
and granulation tissue formation (Fig. 2H).
Forty-five days, in the first group, besides
the presence of new blood vessels and

Figure 2: Photographic image, A, B Control and Aloe Vera group at- 7

inflammatory cells, there was the maturation
of granulation tissue and immature collagen
fibers (Fig. 2J). Whereas in the second group,
there were mature collagen fibers and
granulation tissue in the maturation phase
(Fig. 2K).

Pz TINF

days éxhibited the site of mesh or

space (arrow), fibrocytes hyperplasia (arrow), collagen fiber synthesis (arrow), and granulation
tissue (arrow). Fig. D and E: control and Aloe Vera group at G at 15 the site of operation infiltrated
with focal mononuclear cells around the polypropylene mesh(arrow), also the result exhibited
the presence of collagen fibers deposition and edema(arrow), and the presence of granulation
tissue(arrow). Fig. G and H: In control group Aloe Vera group at 30 days there was fibrocytes
hyperplasia. The mesh became infiltrated by mononuclear inflammatory cells(arrow). Edema and
mature collagen fiber deposition(arrow) granulation tissue(arrow), new blood vessels(arrow).
Fig. J: in control group at 45 days indicated the presence of inflammatory cells around the mesh
(arrow), new vascularization (arrow), immature collagen fibers (arrow), and granulation tissue
(arrow). Fig. K: Aloe Vera group at 45 days exhibited mononuclear inflammatory cells around
the mesh (arrow), new vascularization (arrow), mature collagen fibers (arrow), and granulation

tissue in maturation phase (arrow). H&E.
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Immunohistochemistry results

The results at 7 days post-surgery indicated
strong positive expression of IL-6 in both
groups. At 45 days the expression declined in
the Aloe vera group as compared to
the control group (Figure 3). The VEGF
expression at 7 days recorded a weak
expression in both groups, whereas at 15 days
the expression was positive in Aloe vera G,
and in weak positive reaction in first G. At 45

days the VEGF expression was positive
in both groups Aloe vera and first G. The
results in the 7" and 15th-day post-operation
showed that the most prominent
inflammatory response was recorded in Aloe
vera G compared to the first G, while in 30",
and 45" days post-operation, the
inflammatory reaction was significantly
(P<0.05) high in the control group compared
to Aloe vera group (Table 1).

Table 1: Immunohistochemical feature scores (mean +st) of hernia sites in control and Aloe
vera groups of rams (n=18) at 7,15,30 and 45 days after surgery.

Feature Group 7 days 15 days 30 days 45 days
Inflammatory Control 0.87+£0.01C 2.08+0.02C 3.18+0.01 A 1.72+0.02 A
reaction Aloevera 1.00+0.02B 2.57+0.04B 2.94+0.13B 0.97+£0.04 B
Granulation Control 0.89+0.01C 1.25+0.01C 2.34+0.02 A 1.97+0.01 A
Formation Aloevera 1.58+0.01B 1.98+0.03B 2.01+0.02B 1.02+0.01 D
Angiogenesis Control 1.55+0.01C 1.90+0.01C 2.21+0.01C 2.01+0.01 A
Aloevera 1.67+0.02B 2.45+0.01B 2.98+0.02B 1.51+0.11B
Fibrous tissue Control 0.13+0.01C 0.97£0.02C 1.10+0.02C 0.87+0.01 A
Aloevera 0.32+0.01B 1.21+0.01B 1.34+0.11B 0.77£0.01 B
Expression of 1L-6 Control 1.20+0.01C 1.75+0.01C 1.92+0.02A 1.77+0.01 A
Aloevera 2.82+0.01B 2.10+0.02B 1.73+0.02B 1.02+0.01 B
Different vertical letters mean the presence of significant differences on the same day within different
groups at P<0.05.
On the 7" day post-operation, results the lowest level on the last day of

indicated a high amount of granulation tissue
formation in the Aloe vera group compared to
the control group at the final stage. However,
in the 30" and 45" days post-operation, this
image was reflected; in which the highest
granulation tissue formation was recorded in
the control group compared to the Aloe vera
group significantly at P<0.05 (Table 1).

Concerning the new tissue formation, results
at the 7, 15", and 30" days showed that
initial new blood vessels increased in Aloe
vera and control G during all post-operation
days and then decreased during 45 days, post-
surgery. Later this criterion was decreased to

the experiment to end the healing process
(Table 1).

On the 71, 15" and 30", 45" days post-
operation, the results indicated an increase in
fibrous tissue formation in Aloe vera
compared to the first G (Table 1).

The score expression of IL-6 on the 7" and
15" day post-operation showed an increase in
the expression of a pro-inflammatory agent in
Aloe vera and first G. However, expression of
IL-6 decreased significantly (P<0.05) during
30 and 45 days in the Aloe vera group
compared to control at P<0.05. (Table 1).
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Figure 3: A: In first G, and Figure, B: Aloe vera G at 7 days, Figure, D Golden-brown spots in
the cytoplasm of cells around the surgical mesh (arrow) suggest a strong positive
reaction with IL-6 in the first G and Figure E: Aloe vera G at 15 days. Figure H: Aloe
vera G showed a favourable reaction with IL-6 appearing as golden-brown granules in
the cytoplasm of cells surrounding the surgical mesh (arrow) at 30 days, while Figure
G: control group showed the same thing. On the 45" day, Figure J shows a positive
reaction with IL-6 appearing as golden-brown granules in the cytoplasm of cells
surrounding the surgical mesh in the first G (arrow), and Figure K shows a weak
positive reaction in a small number of cells in the Aloe vera G (arrow). Histology-

confirmed IL-6 antibody.

The results of VEGF expression at 7 days
negative status in both control and Aloe vera
groups. (Fig.4, A, B). At the 15 days the
expression was positive Aloe vera G, and
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weak positive reaction in first G Fig.4, D, E).
In the 30" and 45 days post-surgery the
expression of VEGF in both groups indicated
positive expression
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Figure 4: A: In the control group and, B: Aloe vera G at 7 days indicated negative reaction with
VEGF, B: indicated negative reaction with VEGF, C: Showed strong positive
reaction (arrow). D: in the first G at 15 days indicated a weak positive reaction E: In
Aloe vera G at 15 days indicated a positive reaction (arrow). G: In the control group
and H: In the Aloe vera group at 30 days indicated positive reaction (arrow). J: In
first G and, K: In Aloe vera group at 45 days indicated positive reaction with
VEGEF, in different periods in all groups VEGF reaction appeared as golden-brown
granules in the cytoplasm of cells around surgical mesh VEGF antibody IHC.

DISCUSSION

Regarding the obtained outcomes, the
components of hernia subsided after using
a modified sublay technique in contrast to
the results of other studies (Liang et al., 2023;
Kitessa et al., 2021) that used another
technique of suturing onlay, which associated
with  recurrence and development of
incisional hernia in goat (Eesa et al., 2007)
and sheep (Abass 2008).

There were no inflammatory reactions or
abscess formation in Aloe vera G indicating
that this agent has an antibacterial effect in

animals of the treatment G. This effect of
Aloe vera helped in infection tolerance and
decreased the possibility of bacterial
contamination at the surgical site and
improved wound healing this coincided with
(Hekmatpou et al., 2019; Atiyah et al., 2023).

Many studies pointed to the great effect of

Aloe vera gel as a good medium for wound
healing, but the exact mechanism that induces
and accelerates wound healing is still unclear
(Chelu et al., 2023). Its good angiogenic
material has three angiogenic materials 3-
sitosterol, R -sitosterol glucoside, and aloe-
emodin (Risau, 1997).
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The R-sitosterol has a great ability to induce
plasminogen activator, which has a direct
effect on the VEGF gene by increasing its
expression which leads to anincrease in
endothelial cell proliferation and an increase
in the number of new blood vessels (Ismail et
al., 2021; Akbarian et al., 2022). In this study,
there were no inflammatory reactions and
the reepithelization process, where wound
healing improved the process as compared to
the control group. This finding might be
attributed to aloe-emodin which exhibits
an anti-inflammatory response alone and
with [-sitosterol causing an increase in
epithelial cell proliferation, which helps in the
reepithelization of wound healing this
concerned with (Dong et al., 2020).

Besides, Aloe vera contains many bioactive
materials such as anthraquinones, hormones,
sterols, vitamins, and proteins with organic
compounds (Maan et al., 2018). All of these
agents represented to have an effect on the
IL-6 gene and increase their expression in
the site of healing after systemic or general
administration (Kistner et al., 2022).

The early and rapid appearance of IL-6
indicated arapid decrease in its
concentration,  while  post-inflammatory
cytokines (IL-12) rapidly elevated in
concentration,  which  will  accelerate
the formation of granulation tissue, collagen
deposition, and maturation. This is because
IL-6 plays a crucial role in the healing process
during the first three days, and a decrease in
IL-6 concentration may lead to an increase in
IL-12 concentration in the injured area, which
might play a crucial role in the healing
process (Johnson et al., 2020).

CONCLUSION

We concluded that using Aloe vera gel
prevents bacterial infection, and abscess
formation, and enhances the healing process
of the wounded area. The
immunohistochemistry and histopathological
changes emphasize these results.

ACKNOWLEDGMENT

We would like to thank the staff of the
College of Veterinary Medicine, for their
support during the research period.

REFERENCE

Atiyah, G.; Alkattan, LM. and Shareef, A M.
(2024): The radiological study of using
fabricated calcium hydroxide from
quail eggshell and plasma-rich fibrin
for reconstitution of a mandibular bone
gap in dogs. Iragi J of Vet. Scie.,;38(1),
(55-62). doi: 10.33899/ijvs.2023.1398
98.2998.

Abass, B T. (2008): Bovine tunica vaginalis:
a new material for umbilical
hernioplasty in sheep. Iragi J of Vet.
Scie., 22(2): 69-76. doi.org/
10.33899/1JVS.2008.5712.

Akbarian, M.; Bertassoni, L E. and Tayebi,
L. (2022): Biological aspects in
controlling  angiogenesis:  current
progress. Cellular and Molecu. life
scie., CMLS, 79(7), 349.
doi.org/10.1007/s00018-022-04348-5

Chelu, M.; Musuc, A M.; Popa, M. and
Calderon Moreno, J. (2023): Aloe
Vera-Based Hydrogels for Wound
Healing: Properties and Therapeutic
Effects. Gels, 9, 539.
doi.org/10.3390/gels9070539.

Dong, X.; Zeng, Y.; Liu, Y.; You, L.; Yin, X.;
Fu, J. and Ni, J. (2020): Aloe-emodin:
A review of its pharmacology, toxicity,
and pharmacokinetics. Phytotherapy
rese.: PTR, 34(2), 270-281
.doi.org/10.1002/ptr.6532.

Danish, P.; Ali, Q.; Hafeez, MM. and Malik,
A. (2020): Antifungal and antibacterial
activity of Aloe vera plant extract. Biol.
and Clin. Scie. Res. J, (1)
doi.org/10.54112/bcsrj.v2020i1.4.

Eesa, MJ.; Alkattan, L M. and Mohammed, F
M. (2007): Repair of large hernia by
polymer graft in goats. Iraqi J of Vet.
Scie., 21(1), pp.125-131. doi:
10.33899/ijvs.2007.5612.

383



Assiut Veterinary Medical Journal

Assiut Vet. Med. J. Vol. 71 No. 184 January 2025, 376-385

Hekmatpou, D.; Mehrabi F.; Rahzani K. and
Aminiyan, A. (2019): The effect of Aloe
vera clinical trials on prevention and
healing of skin wound: A systematic
review. Iran. J. of Med. Scie. 44(1), p.1.
PMID: 30666070

Haidar, MG.; Sharaf, NA, Haidar FM. and
Sukaina M. (2023): Impact of a
combination of component separation
technique and shoelace repair on big
med line abdominal wall defect closure.
Asian J of Surg., 46(10):4363-4370
doi.org/10.1016/j.asjsur.2022.12.157.

Ismail A A., Shaker B T, and Bajou K.
(2021). The Plasminogen-Activator
Plasmin System in Physiological and
Pathophysiological Angiogenesis.
Inter.J. Molecu. Scie.,;23(1), 337.
doi.org/10.3390/ijms23010337.

Johnson, B Z.; Stevenson, AW.; Préle, C M.;
Fear, M W. and Wood, F M. (2020):
The Role of IL-6 in Skin Fibrosis and
Cutaneous Wound Heal.. Biomed.,
8(5), 101. doi.org/10.3390/biomedici
nes8050101

Kitessa, J.D.; Merga, A.F. and Afata, A.W.
(2021): A case report on ventrolateral
herniorrhaphy in sheep: The novel way
of using vest-over-pants closure
technique. Veterinary medicine and
science, 7(6),2303-2307. doi.org/10.
1002/vms3.606.

Kistner, T M.; Pedersen, B K. and
Lieberman, D E. (2022): Interleukin 6
as an energy allocator in muscle tissue.
Nature metabolism, 4(2), 170-179.
doi.org/10.1038/s42255-022-00538-4.

Liang, C.; Zhang, R.; Xing, X.; Chen, J. and
Yang, H. (2023): Predictive value of
platelet-related hematological markers
in indicating the outcomes after
laparoscopic  intraperitoneal  onlay
mesh repair (IPOM). Surg. Endosc.,
37(5):3471-3477. doi.org/10.1007/s00
464-022-09845-z

Luna, LG. (1968): Manual of histological
staining methods of the Armed Forces
Institute of Pathology. 3rd ed. The
Blakiston Division, McGrawHill Book
Company, New York.

384

Mitura, K.; Skolimowska-Rzewuska, M.;
Rzewuska, A. and Wyrzykowska D.
(2021): Is mesh always necessary in
every small umbilical hernia repair?
Comparison of standardized primary
sutured  versus patch repair:
retrospective cohort study. Hernia., 25:
571-577. doi.org/10.1007/s10029-020-

02170-1.

Mohammed, FM.; Alkattan, LM.; Shareef,
AM. and Ismail, HK. (2022):
Histopathological and  serological

assessment of using rib lamb xenograft
reinforced  with and  without
hydroxyapatite  nano  gel for
reconstruction tibial bone defect in
dogs. Iraqi J Vet Sci.; 36: 69- 76. doi:
10.33899/ijvs.2022.135366.2473

Messer, N. and Rosen, M J. (2023): Ventral
Hernia Repair: Does Mesh Position
Matter? Surgical Clinics;103(5), 935-
945.
https://doi.org/10.1016/j.suc.2023.04.0
05.

Maae, E.; Nielsen, M.; Steffensen, KD.;
Jakobsen, E H.; Jakobsen A. and
Sgrensen, F B. (2011): Estimation of
immunohistochemical expression of
VEGF in ductal carcinomas of the
breast. J of histoch. and cytoch.: official
journal of the Histochemistry Society,
59(8), 750-760. doi.org/10.1369/0022
155411412599.

Maan, AA.; Nazir, A.; Khan, M K.; Ahmad,
T.; Zia, R.; Murid, M. and Abrar, M.
(2018): The therapeutic properties and
applications of Aloe vera: A review. J.
of  Herb. Med.,;12, pp.1-10.
doi.org/10.1016/j.hermed.2018.01.002.

Ogidi, Ol. and Enenebeaku UE. (2023):
Medicinal Potentials of Aloe vera (Aloe
barbadensis Miller): Technologies for
the Production of Therapeutics. In:
Izah, S.C.; Ogwu, M.C. (eds)
Sustainable Utilization and
Conservation of Africa’s Biological
Resources and Environment. Sustain.

Develop. and Biod,; 32.
doi.org/10.1007/978-981-19-6974-
4 11.


https://doi.org/10.1016/j.suc.2023.04.005
https://doi.org/10.1016/j.suc.2023.04.005

Assiut Veterinary Medical Journal

Assiut Vet. Med. J. Vol. 71 No. 184 January 2025, 376-385

Pattnaik, N.; Patro, S.; Debata A.; Nayak,

SC.; Panda, M.; Das, M. and Sahoo,
A. (2022): Clinical evaluation of effect
of Aloe vera gel formulation for healing
following gingival depigmentation. J of
med. Pharm. and allied scie. 11(1) 4385
- 4390.doi: 10.22270/jmpas.V11I1.
2244,

Post, GR.; Bell, R C.; Rjoop, A.; Lobo, RH.;

Yuan, Y. and Post, SR. (2016):
Diagnostic  Utility of Interleukin-6
Expression by Immunohistochemistry
in Differentiating Castleman Disease
Subtypes and Reactive
Lymphadenopathies. Annals of clin.
and lab. Scie. 46(5), 474-479

Subburaaj, AP.A. (2023): Prospective Study

To Assess Causes And Complications

Simpson, K M.; Van, Metre, DC.; Applegate

TJ.; Taylor, JD.; Johnson, J, Brooks,
KS. and Mama, K.R. (2022):
Evaluation of the 4-point regional nerve
block using 2% lidocaine in sheep. The
Canad. Vet. J. 63(3), 269-274.

Risau, W. (1997): Mechanisms of

angiogenesis. Nature;386, 671-674
doi.org/10.1038/386671a0.

Zedan, IA.; Alkattan, LA. and Aliragi, O M.

(2022): An evaluation of Aloe vera
leaves gel with polypropylene mesh to
repair of ventrolateral abdominal hernia
in rams. lIragi J. Vet. Scie.,; 36:19-
25.doi.org/10.33899/ijvs.2022.1349809.
2430.

Yurtcu, M.; Toy, H.; Arbag, H. and Caglayan,

0. (2011): The effects of early and late

Of Incisional Hernia In Patients feeding on healing of esophageal
Coming To Vmkvmch. J. of anastomoses: an experimental study.
Pharm.Negative Results,;pp.489-494. Int. J of pediatr.
.doi.org/10.47750/pnr.2023.14.502.61. otorhinolaryngol,75(10), 1289-1291.

doi.org/10.1016/j.ijporl.2011.07.013.

Ul Jluall (3100 paliiaal aia gall aladiad) s dud yal) Lipadl) g dus Uial) cl sl
QRS A Al (58 dal dlas

3 ganall drw s ¢ GUBAY 3 gana Sl ¢ A5 daa) At )
Gall ¢ Jaa gall dnala ¢ (5 _yaul) Calall 4

Email: laytgaljattaan@uomosul.edu.ig  Assiut University web-site: www.aun.edu.eg

& e S BIL LS e Al HLas) o5 Al Ao Uil 5 A jall dospuatll il e 13laie)
G55 U s o pmsall pasl 5 Gaand) Lpanl (e S 55 ) Ayl il pam Canind (s sladia (e pane
e sanall o) cplig Y sl S0 Aol G 7 Ucal o5 ol s e 8aad 4S5 o5 el ) laa
i panall jlall Ja Al dlabaal) de gane Ll de sanall 5 Alalaa (5 (s Aailin de genaS 5V
A el D) s pelal Aleall ay gy £05 Y 5V Ol ity Ay i g Al 5 4 0 s i gad 6 )
Dot o) Cm Aueal a1 il ponl) g b fmmiia i) Al oSl iany (3l Aylae 3uy
o sl oLl (andl) 7l iy e ganall B 3 (il 5) 53 seda sale] Lo Cladle 25a
Ll ol 0 e pama 3 £0 ) gl 6 CoalbatVs 13 (0 (e yamall WS 3 1 (3 00 s 8 Joli
£0015 10 asll b o Jolii 3 sm s e gl o sl 3 Aulls Al il g gl el ) Al pail Jale
el iy 388 am pall il andl] 255 Lal Aaaiiiuall AS0EN (e AL (511 A VA 5 oy USG5 e
Abalall de penall 4 jlie (Y S 530S Ay gad Fae ol g g0 i jlaall aMa de sana i alilY) Cillee
Leali ddajlicall de ganall 8 o) Jelii leb oy ddlisn dlaind ) i) delail) Jidas il oyl
saaall Ao W) e aS dae  Aailiall de senall (A s s ey Jluall 23 de gana 3 B 4a 0
celddll ddae 5 3ma 5 z) DAY (505 eaddl piay slaall da aladdinl 8 ¢ Al Aada s jluall de sena b

Al o8 Ao Liall 5 Al ) il S

385


https://doi.org/10.47750/pnr.2023.14.S02.61
mailto:laytgaljattaan@uomosul.edu.iq
http://www.aun.edu.eg/

