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ABSTRACT

The efficacy of oil extract of the seeds of Loranthus europeus on wound healing was
investigated. Afier the preparation of the oil extract, the oil ointment of L. europeus was
prepared. A preliminary biochemical analysis were carried out to find out the chemical
contents of L. enropeus oil extract. The study involved 18 male rabbits, they were divided
equally and randomly into 3 groups depending on post wounding biopsy: (397" and 14" day
post wounding). Two full thickness cut wounds were done on the both sides of sheulder
regions( the left wound as control and the left as treated wound) of each group of animals.
The treated and control wounds were treated continuously with (0.5mg) oil ointment and
vascline base respectively, for 14" day twice a day. All wounds were evaluate
macroscopically which included "measurement of contraction rate, daily wound contraction,
hyperemia, exudation and scab formation." and microscopically for "neutrophil, macrophage
infiltration, re-epithelization, fibroblast proliferation with coflagen production and new blood
capillary formation".
Both macroscopic and microscopic results showed the efficacy of L ewropens seeds in
promoting the healing process significantly as compared with centrol wounds (P<0.05). The
0il extract treated wounds showed significant increase in hyperemia, cxudation and scab
formation, neutrophils and macrophages infiluration, fibroblast proliferation with collagen
production and formation of new epithelium (re-epithelization), contraction rate and daily
wound contraction at 3™ day post wounding, as compared with centrol wounds, but these
categories showed reduction at 7" day except in macrophages, re-epithelization and
fibroblast with coilagen production which all showed significant increase at 7" and 14" days
post wounding as compared with control wounds. The preliminary chemical analysis for
0il extract showed the presence of Glycosides, Carbohydrates, Aldehydes & Ketones,
Trifrepenoides groups, protein and Polysaccharides, while Alkaloides, Flavonoides and
Saponins are absent.

INTRODUCTION

Wounds can be defined as any processes which lead to disruption of normal architecture
of a tissue (1). They may be: closed (¢.g.: bruises, ruptures and sprains), or open (c.g..
abrasions, laceration, avulsions, hernias and excised or surgical wounds) (2). Wounds can be
classified according to the number of skin layers affected to: Superficial wounds, Partial
thickness wounds and Full thickness wounds. (3). Generally, healing starts immediately after
damage has occurred, but the mechanism. speed of healing and the eventual nature of the
regenerated tissue depend on the type of wound. There are three main phases of wound
healing: Inflammatory phase, repair phase (which may be further subdivided into
proliferation and organization) and maturation / regeneration phase (including contraction
and remodeling) (2,4-11).
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Several field and laboratory studies explained that there are several plants which is used '
medically for treatment of skin wounds. Loranthus europeus characterize by their medical !
and economical importance which is used in several countries of world (12).

In Iraqi folk medicine L. europeus seeds were used for treating abscesses. it is claimed ,
that the poultice causes maturation and aceeleration the drain of the pus from it. However, |
the mechanism of action of these seed is unknown till now. Consequently, it is thought to be '

interesting to investigate the wound healing efficacy of oil extract of L. europeus seeds.

MATERIALS AND METHODS ‘
Preparation of oil extract ointment: The seeds of Loranthus europeus had been bought
from local market in Basrha Province/Traq. Kept in polyethylene bags at room temperature
until the use time. After cleaning, the seed were chopped were transferred to the thumble ot
soxhlet apparatus, extracted with (400 ml) petroleum ether (B.P 40-60 C°, BDH, England) l
for 24 hrs. Then the solution was concentrated by rotary evaporatar, {Puchi Rotavapor, RE) '
at 50C°, the final dryness was done by the evaporation of remnant soivent by leaving the |
residue in room temperature, the resultant was (3lgm) viscous oil. The ointment was:
prepared with vaseline base. The ratio of ol extract to vaseline was 3:1 (13). )
Preliminary chemical analysis for the extract: To determine the chemical groups in the oil |
extract, the following Chemical tests had been done: carbohydrates test: by use Molish
reagent (14), Flavonoides test: by use maganessium turinges and Alcoholic potassium
hydroxide solution (Alcoholic KOH(Sn)(15), Suponin test: by use aqueous mercuric chioride
(5%),(Hgel35%) (16), Glycosides tesr: by use Benedict's reagent (15), Aldehydes and Kcion's
rest: by use 2, 4 Dinitro phenyl hydrazine reagent (17), Alkaloides fest: by use Dragendroff
reagent (18), Tri terpenorides test: by use sulfuric acid and chloroform. (19), Protein's test:
by use Biuret reagent (20) and Polysaccharides test: by use lodine reagent (21). |
Animals and housing: The animals used in the present study were male domestic rabbits |
(Lepus domestica) of {4-5) months age, body weight (1000- 1250} grams, those rabbits were ©
housed in metallic cages (100 x40 x193 cm). They were fed on alfa alfa and water ad
libitum.
Experimental Design: Eighteen male rabbits divided randomly into three groups of six
animals per each group according to the date of post wounding biopsy, those groups were:
Group 1: {3rd -day post wounding), Group 2 (7" -day post wounding) and Group 3 (4"
day post wounding). All rabbits were clipped and prepared for aseptic surgery. They were
anesthetized with intramuscular administration (LM) of 10mg / kg body weight xylazin
hydrochloride (Rompun, Haverlock Hart, Shawnee, Ks.) and 50mg /kg body weight Ketamin
hydrochloride (Ketanes, Areco. Fort Dodge. IA.). Then at the dorsal aspect (shoulders of
the animal near the neck ). a circular open wound {cut) was done including a full thickness
of skin layers after determination the arca with a marker with a known diameter Zem. The
treated wounds were on the right side, and the control-were on the Jeft side of the animal,,
then (0.5g) oil extract ointment had been applied on the right sided treated cut wounds, the |
left sided cuts (control wounds) were treated with (0.5g) vaseline base only. The ointment .
and vascline were applied to the treated and control respectively. twice daily for 14 days. '
A- Macroscopic evaluation: All wounds were examined at the determined intervals !
I-wound contraction: At the day of wounding (day 0}, each wound site from individual
rabbit was digitaily photographed at the indicated time intervals. The degree of wound,
contraction (expressed as a percentage) was calculated using the following equation (22): |

[ADayo -A Dnyx}

=x 100

A Dayo
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Where: x =3, 7, 14 day post wounding, A =wound surface area.

2. Wound contraction per a day: The rate of wound contraction per a day is
calculated by dividing the difference between mean diameter of wounds at operative
day (0 day, 2cm) and the day of complete closure (or tast experimental day, 14" day). on
the number of days required for complete wound closure} (or the number of
experimental days, "14days", if complete occlusion required longer time).
3-Hyperemia, exudation and scab formation: using the following scores:() represent

non or absence, 1 represent mild, 2 represent moderate and 3 represent sever

B-Microscopic evaluation: Under general anesthesia, both control and treated wounds were
excised at the determined date. Then formalin fixed, paraffin impeded, haemotoxyline-cosin
stained and histological sections were prepared. The prepared sections were evaluated for
inflammatory cells, fibrobiasts, capiilary proiiferation and re-epithéliazation, which is
depending on the progression of new epithelium to cover the defect,!using the following
score: @ represent no epithelium; 1 represent new epithelium covering up to /V3 of the defect;

2 represent new epithelium covering up to % of the defect; 3 represent complete re-

epitheiliazation. |

Statistical analysis: The results were analyzed by one —way ANOVA test using  SPSS
(version 9.0} .All data are expressed as Mean £ SD., the difference between groups were
considered significant at (P<0.05).

. RESULTS

Preliminary chemical analysis for oil extract: The preliminary chemical analysis for oil
extract showed the presence of Glycosides, Carbohydrates, Aldehydes & Ketones.
Trifrepenoides groups, protein and Polysaccharides, while Alkaloides, Flavonoides and
Saponins are absent. |

Macroscopic Evaluation: The effect of oil ointment of L. europeus on the wound
contraction rate is presented in Table (1). The wound contraction rate was significantly
higher in trealed group than in control group at all intervals (P<0.05). A complete wound
closure was achieved at 11" -12 day post wounding in al treated wounds. While the control
wounds failed to achieve a complete closure till the end of experiment at 14" day post
wounding.

Table (?) showed the result of decreasing in wound diameter for both ireated and control
wounds, At 3 day post wounding, both treated and control wounds, showed non significant
difference in decreasing the wound diameter. On 7% day, there is a significant decrease in
diameter of L. europeus oil extract treated wounds, and at 11™- day the diameter for treated
wounds a significantly decrease (P < 0.05) and become (0 cm). The daily wound
contraction in wounds -reated . exropeus oil extract was(1.8 mm / day) , while in control
wounds, was (1 mm / day) as shown in Table (3). i

The results of the effect of L. ewropeus oil extract on diffetent wound healing
categories (hyperemia, exudation and scab formation) were explaited in Table (4 ). On
1" day post wounding, the treated wounds showed a significantly indreased in all wound
healing categories (i.e. hyperemia, exudation and  scab formation) than; in contro! wounds
{(P<0.05). On 7" day post wounding, there was more reduction in severity of
hyperemia and exudations in treated wounds than in control wonnds (< 0.05), while the
scab still thicker in treated wounds. Both hyperemia and cxudation had disappear
completely in treated wounds by the day 14™ and the scab became thinner with
persistence of very mild exudation in control wounds. i
Microscopic evaluation: The results of the effect of oil extract on hisplogical elements of
wound healing were showed in Table (5) and Figures (1-10). f

t
t
'
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On 3"-day post wounding, the infiltration of neutrophils was significantly higher in
treated than in control wounds (P< 0.05), figure (1), and (3). On 7" day. the neutrophil
infiltration is significant higher in control than in treated wounds (P< 0.05), Figures (5.7}
The infiltration became mild on 14" day in control wounds and disappeared completely in
treated wounds, Figures (9,10).

The infiltration of macrophages was significantly higher in treated wound than in
control wounds at 3 and 7% day (P< 0.05), and their infiltration became more sever 1in
both control and treated wounds at 14™-day. The fibro-vascular granulation tissue (new
blood capillaries and proliferative fibroblast with collagen) started to appcar on the 7V~ day
and became more obvious on 14" . day, the new capillaries and fibroblast proliferation
was significantly higher in treated wounds (P< 0.05), Figures (1,3,7,9, 10).

Through out the period of experiment, the progression of new epithelium to cover the

wound area is significantly higher in treated wound than control wounds (P< 0.05), Figures (2,
4,6,8,10).

Table (1):Effect of L. europeus oil extract on wound contraction rate (mean+SD),(n=6)

Groups

| Wound contraction rate % 1

3 day

7 day

14™ day

Controlled(C)

12.7+ 7.34

37.0+£9.61

8782477 T

Treated (T)

*42.1 996

*70.1 £6.73

*100.0 +.00

(*) Differences between (T&C) are significant  al level (P< 0.05).

Table (2): The effect of L. enropeus oil extract on mean diameter of wounds at

different intervals, Mean+SD, (n=6).

Groups

Mean diameter at different in travels {cm).

0 day

3¢ day

7" day

11" day

14" day

| Contrel (C)

2 .0£0.00

1.8+8.16

1.50.11

0.9+0.

0.6x1.47

L Treated(T)

2.0+ 0.00

1.5+0.13

*1.0£0.11

*(.0+0.0

Number of animals = 18 rabbits, Mcan = SD
(*) Differences between (T&C) are significant  at level (P<0.05).

*0.00+0.0

Table (3): The rate of wound contraction per a day in the L. europeus oil extract group
"treated and control wounds", (n=6).

‘ Groups

Wound diameter
(cm)at 0 day

Wound diameter
(cmat 11 day

Wound diameter
(cm)at 14 day

Contraction rate |
per a day

2.0

0.9

0.6

0.1

Control(C)
Treated({T)

2.0

0.0

0.0

0.18
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Table (4): Effect of L. europeus oil extract on macroscopic wound healing categories
(McanxSD}, (n=6).

Wound Wound healing categories —l
duration groups ‘
Scab
‘ Hyperemia Exudation formation
] Control(C) 1.66= 051 2.16+0.40 0.6620.51
T
3% — day Treated(T) ¥383L040 | *2.832040 | * 1.66+0.51
Control(C) 0.86£0.51 * | 233051 1.66+0.51
7" — day Treated(T) (330,51 *1.16:0.51 *2.50+0.54
i Control(C) 0.000.00 0.33+0.51 1.16+0.40
147 - day Treated(T) 0.00+0.00 0.0050.00 | *0.830.57

(*) Differences between (T&C) are significant

at level (P<0.05).

Table (5): Effect of L. europeus oil extract on microscopic wound healing categories

(MeanS8D), (n=6).

{*) Differences between (T&C) are significant at level (P<0.05).
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Wound Healing categories
i Granulation
. ) Re- epithelial- Tissue
Wou_nd Groups | Neutrophils | Macrophage zation New blood | Proliferative
duration capillaries fibroblast
+collagen
Control{ 1.50+0.54 033+ 0.51 0.16 £0.40 0.00 £0.00 0.00 = 0.00
C}
3rd _ day B
Treated *2.83= 0.40 *1.83 L 0.40 *1.66 £0.40 0.35 =0.51] 0.00 = 0.00
() |
Control [ -
() 2.50 £ 0.54 0.16+0.51 1.83 £0.40 1.50+0.54 | 1.33=x0.51
L7 day | Treated i
(T) *1.66 £0.51 *2.66+051 *2.66 0,51 *2 83+ 040 | *2.163 040
Control 0.66 £0.51 233 +£0.51 250 £0.54 233051 2.33£ 0.51
©)
14" -day
Treated | *0.00+ 0,00 | *3.00+0.00 *3.00 +0.00 *300=000 | *3.00+£0.00
(T) ‘ | ! :




Figure 1- 3"-day post wounding, (T)
Wound, there is high infiltration of
neutrophils with presence of

Figure 2- S"J-day post wounding (T). clear
re-cpithiliazationd0X.

w .r*
Figure 5- 7"‘-day post wounding (T).
Decrease in neutrophils infiltration, and
increase macrophages. (arrow) 40X,

i'
Figure 3- 3*.day post wounding (C).
Infiltration of neutrophils and macrophages
less than in treated wounds.40X.

Figure 4- 3rd-day post wounding (C). Re-
epithiliazation less obvious than in treated
wounds.40X.

e
,’ o i’\?‘? 5

Figure 7- 7"-day post wounding (C). More
infiltration of neufrophlls and macrophages.
40X.
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- " . Figure 8- 7"-day post wounding {C}. Re-
Figure 6_' 7 -daylpc?s.t wounding (T). epithiliazation less than in treated wounds. The
More obvious re-gpithiliazation. 10X, apace between epidermis and dermis is

' artifactual. 40X.

Figure 9- 11™day post wounding (T). Figure 10- £4™-day post wounding (C).
No infiltration of inflammatory cells, Presence of inflammatory cells, in complete
complete re-epithiliazation, collagen re-epithiliazation. 10X,

bundles and fibroblast in between. 10X.

DISCUSSION
Wound contraction: In the present study, the topical application of 1 crropens oil exoract
on full thickness skin ulcers result in more accelerated contraction of treated wounds with
100% contraction rate at llﬂ'-day post wounding, while in control wounds the contraction
rate was 87% at the end of the experiment (14" day).
The macrophages activated by polysacchatides which stimulate the fibroblast proliferation
(23) with subsequent proliferation of myofibroblast at the periphery of the wound, the

contraction of the contractile protein of myofibroblast play important role in wound
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contraction (23,25) Heggers et al. (26) found in their study, that the excisional wounds
were  treated ‘thh Aloe vera ointment for 14" day showed significant increase in
contraction ratelas corppared with control wounds, the authors attributed this result, to
polysaccharides ":n Aloe which increase collagen activity and promote wound contraction.
Romo (23), repc;rted a maximal rate of the wound centraction as 0.7mmy/ day. depending on
tissue laxity and shape of the wound, loose tissue coniract more, and the square wound tend
to contract moré than circular wound. In the present study, the daily contraction rate of
wounds treated } by I europeus oil exract was 1.8mm/day, in spite of the tissue laxity and
circular wound:, and this may reflect the efficacy of L europeus oil extract in promoting
wound contraction,
Wound healing categories: Both macroscopic and histopathologic results, indicate that
topical application of L europeus seeds in oil exiract for full thickness cut wounds could
effectively induce healing process. The presence of polysaccharides in L europeus oil extrag],
polysaccharides promote macrophage activity (27-29). The activated macrophages secreie
cytokines such as [platelet derived growth factor (PDGF), transforming growth beta factor
(TGF), Interleukins (IL), Fibroblast growth factor (FGF). Insulin growth factor (IGF-1).
epidermal grow’th factor (EGF) and others] (30-32). These cytokines are essential for
fibroblast prohféranon angiogenesis and chemotaxis. Among these cytokines, PDGF and
Interleukins (particularly IL-1) are chemotactic and activators for neutrophils (33-38), and
this may explain the high infiltration of neutrophils in wound treated by L eyropeus oil
extract and poultice particularly in the early Inflammatory phase.

The ob\{ious appearance of fibrovaseular granulation tissue after 7" -day post
wounding, may [be explained by the macrophages activation with subsequent fibroblasts

proliferation anil thejr migration to wound site with collagen production (32,36). The

macrophage- delrived -angiogenic factor released in response to low oxygen tension (hypoxic

condition) can exp]am the proliferation of new capillaries (39-42).

Since oxygen is required for the synthesis of collagen by ﬁbroblast (43), L europeus
oil extract and poultice may improve angiogenesis or vascular supply and make more oxygen
avaible to imprdve collagen formation for wound healing. During the wound healing process,
epithelial cells, proliferate and migrate from the edges of the wound and eventually cover the
wound with nqwly skin (44). By lysing collagen enzymes, the epithelial cells move across
ihe wound and dttach to a viable tissue, the proliferation and migration of the epithelial cells
is dependant on adequate supply of oxygen (45), therefore; the increased presence of oxygen
caused by L eurapeus oil extract and poultice, improving microcirculation, should greatly

I
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improve re-epithelization and wound healing process, this may explain the increase fibro -
vascular granulation tissue and re- epitheliazation during the present experimental study.

There was a relationship between healing process and scab that covered both treated
and control wounds in the two groups, but highly appearance of scab layer in treated wound
of L europeus oil extract and less in poultice treated wound, may be due to nature of
scab with can behave like semi-occlusive dressing , the role of scab has been reported by
Bigbie et al.(46), he showed that a wound scab protect the wound, promote the migration
of epithelium, and provides more cosmetically pleasing results. Apparently the scab
formation in the present study bound with healing process which increased at the first period
of experiment, later on later on decreased and disappeared in wounds treated with oil
extract, This may due to the treated wounds in oil extract show a complete healing at 1 ™ -
day of scab for treated wounds, while pouitice treated wounds showed non complete healing
titl l4‘h-day and this reflected by the presence of scabs in poultice and control wounds
which also showed no complete  healing.

Aldehydes also reported to induce healing proprieties by increased cellular
proliferation and collagen synthesis at the wound site, Suguna ef «/. (47) found in their study
on an alcoholic extract of Centella asiatica on rat dermal wound, the treated wound showed
significant increase in the collagen content of granulation tissue, cpithelialise and contract
faster than contro! wounds, they regarded these healing proprieties due to aldehyde content
in the extract of this plant, from thisone can suggest that aldchyde in L ewropeus seed may
C(;nsidered another growth subsiance induce healing proprieties, in addition to

polysaccharides.

sl AU aady Gl can ekl Al Galidal

LA tea pala gl Ll e (Js 5 T s Gea Gpil) Dhe
s et jead) Fedla s bl Colall A1 cAaludl § st
Ve s ) edka ¢ ol A eV g AT

)

opdnad Al Cuiesie el 13l el oleal B LBl a0l s il s s
L) gsbanll 5 gl 4 yual Aaiall adad dggliad ChlaT oy jal 0By L Baall a5 A 1 AaDlal

(S i i S
S i o AT B0 e (VA) Rl o3a i A 5 AaDAT A sl Caaniind
5 gt (e i ol Ao sanns qadl 5 il B ety BN 8 A6 pund) due 3 pabne T Y sl
ey gl e b sl e U5 e (pn) 582 £ m ¢ mon Y e sene S 0

71




.

Bas.J.Vet.Res.Vol.6.No.1,2007,

Jrmaypsr 1 E addy Ml e iy S5 e s e (a0t i sainals (5_bzel 5 Tl = 50
el A O e
i J3 e )i e sl il L ey Lile Ladd G pana JS 3 poall 08 el
cnsSiy il road el da e Lo dad S5 e sl b ppdl g el Gl s o7 ol
Bl e ¥ G ol U ol 5 il S 2a L ) i e o8 L sgma Ll (gl
(sl sl bl 55855 e 5SS 2 e
Syl Alle dny mgond A e 3 Bl ws Gl g seliS Guliall o3 o S gl el W

P Alee 3 Gl m il pi Adlad ) anilly 7 g all e i) e IS gl (P <0, 05 )
padl 8 A e 5045 Al st Aadlaall 7 g5l el (P <0, 05) dygind) Afle da o g
] e Al iy ¥y Olranlih g Nl p LI ¢ g i g gealle ) An e IS G LI
Con o S sl gl gl B el el el Galil Jasay il JES TR L F NP PR VRSl R B
DSy Ay el G 2l ae Bt ey ) 5 Slaald) b Lo bl o gl 3 Ll S bl

L rao—> g lgu e dic wnc,ﬁ;u&z_@)qﬁi@;cﬁ\Uamdm,%.gn (il
g g Iy Clgen IO 3pn gy Bl ind 50 ealiieaall Al gY) Abha Jlland ekl LS 5k
o sl g il i B g iy gl 3 ga g pie g ebaantiall Ol S 5 il 1 aaalea gy il gl ERRE PIEV TN

REFERENCES

1. Mazzotta, MLY. (1994). Nutrition and wound healing .J. Am podiatr. Med. Assoc. 84:456-
462.

2- CockBill, F.C.P.& Harms, F.R.P. (2002). Wound and the healing process. School of
Pharmacy, University College, Cardiff, ¥ol. 9: 255.

3- Mast, B.A. (1992). The skin. In Cohen,r[’]{‘; Diegelmann, R.F.;Lindblad, W.Y. Wound
healing biochemical and clinical aspeots. Pkiladetphia P.A: WB Saunders Company ;pp: 344-
355. :

4- Martin, P. (1997). Wound healing aiming for perfect skin regeneration. Science ; 276: 75-81.

5- Leaper, D.J. (1986). The wound healing process. In: Tuner, T.D).; Schmidt, R.J.; Harding,
K.G. advance in wound management. New York: John Wiley and Sons Inc.; PP7-16.

6- Deborah, P.; Wilson, M.D.& Friedman, M.D. (1999). Basic Science review. N. Engel,
341:738-746.

7- Schultz, G.S. & Mast, B.A. (1998). Molecular analysis of the environment of healing and
chronic wounds. Cytokines, proteases and growth factor; 10: 1-9,

8- Shah, M.; Revis, D.; Herrick, S.; Baillie, R; Ferguson, M.& Robert, A. (1999}). Role of
elevated plasma TGF-B levels in wound healing .Am. J. pathol;154:1115-1124.

9. Woodley, D.T. (1996). Re-epithelization. In the molecular and cellular Biology of wound
Repair.Plenum Press, New York; 339- 354.

10- Gomez, M. (1991). The effects of increased tention on healing medical collateral ligaments.
Am. S Sports Med.; 19;347-354.

11- Culva, E. (1999). Connective tissue: Matrix composition and its relevance to physical
therapy. Phys. Ther.; 79(3): 308-319.

12- Al-Fartosy, A.J. (2002) Biochemical and Pharmacological studies for some extract of
Loranthus europeus [ seeds M.Sc. Thesis, Collage of Science, University of Basrah, Iraq.
(Arabic)

13- Rashed, H.A. (1982) .The Pharmacy .1* part, 2nd, ed, Baghdad.(Arabic).

72




Bas.]. Vet.Res.Vpl.6.No.1 2007,

14-Hawk, P.B.; Oser, B.L. & Sumerson, H.W. (1954). Practiéal Physiological Chemistry. 13
ed., MC Graw Hill Co., Int., New York, US.A. |

15-Al-Khazraji, S.M. (1991). Biopharmacological study of Aqemisia herba alba. M.SC. Thesis,
College of Pharmacy, Baghdad University. .

16- Hadad, D.Y. (1965. The chemistry of vegetable drugs. Part 2.Cairo University Press, Cairo,
Egypt. .

17-Shriner, C.F. (1980).The systemic identification of orpanic compoun_ds.S‘h ad. John Wiley &
Sons., Inc .New York, USA. i

18- Tyler,V.E; Brady,L.R. & Robber,J.E. (1988). Pharmocogenosy, 9Med, Lea & febiger,
U.S.A.

19- Harbone, J.B. (1984). Phytochemical methods. 2™ ed., Ch%imp Mandnd Hall, New York, V.
S. A.; PP: 37-236. i

20- Saadalla,R.A. (1980) . Biochemistry practical manual. Rasrah Unv. Press, Basrah, lraq;
pp: 54, .

21- Fried, B & Sherma,J. (1986). Thin layer chromatography. Vol. 33, Mercel Deker, Inc.
NewYork, U.S.A.pp:121-127.

22- Agren, M.S.; Mertz, P.M. & Franzen, L. (1997). A comparative study of three occlusive
dressing in the treatment of full-thickness wounds in pigs. J. Am. Acad. Dermatol ;36:53-38.

23- Rome, T. (2004) .Wound healing, Skin. J £ medicine.Com.. Inc.P:111. .

24- Davis, RH.& Maro, N.P. (1989). Adloe vera and gibberellin. anti-inflammatory activity in

* diabetes. J. Am. podiatr Med. Assoc. ;79(1): 24-26.

25. Lorena, D. (2002). Normal scaring: importance of myofibroblasts. Wound Repair &
Regeneration.; 10(2): 86-92.

26- Heggers, J.P.; Kucukeelebi, A.; Listengarten, D.; Stabenau, J.; Broemeling,l.d.; Robson
JM.C.& Winters ,W.D. (1996). Beneficial effect of Aloe én wound healing in an excisional
wound model. J. Alrern. Complement. Med_; 2(2):271-277.

27- Mose, J. (1983). " Effect of Echinacin on phagocytosis and natural killer cells™. Med. Weli.:
34 1) :463-467. ‘

28- Daniel, B. (1986). The Scientific Validation of Herbs. (New Conaan, Cormecticut: Keats
Publishing), 119.

20- Arthur, O. (2000). "Polysaccharides immunomodulators as therapeutic agents "Clin.
Microbiol. Rev.;13(4):523-333.

30- Cohen, LK.; Digelmann, R.F.& Lindblad, W.J. (1992). Wound Healing: Biochemical and
Clinical Aspects, W.B. Saunders, Philadelphia. P.A. |

31- Glaser, B.M. & Michels, R.G. (1992).Transforming Growth factor-2 for the treatment of
full thickness Macular Holes: A prospective Randomizecﬁ study. Ophthaimology; 99:1162-
1171.

32- Slavin, J. (1996). The role of cytokines in wound healing. ¥ Pathol ; 178(1): 5-10.

33- Leibovich, 8.J. & Ross, R, (1975) . The role of the macfophages in wound repair, a study
with hydrocortisone and anti-macrophage serum. Am. J. paithol.; T8(1): 71- 100.

34- Granstein, R.D.; Flotte, T.J. & Amento, E.P. (1990). Interferon's and collagen production
"Journal of Investigative Dermatology ;95:755-805.

35-MeeGrath, M.H. (1990). " Peptide Growth Factors and Wound Healing " Clin Plast.
Surg.;17(3): 421-432.

36- Peltonen, J. & Kahari, L. (1998). Evaluation of transforming growth factor and type
procolagen gen expression in fibrotic skin disease by in situ hybridization. "Jouraai of
Investigative Dermatology"; 94(3): 365-371. :

37- Robson, M.C.; Heggers, J.P.& Hagstrom, Wl (1982)) Aloe vera Revisited. JB.C.R ;3:
157-163. :




Bas.J Vet.Res. Vol.6.No.1.2007.

38- Shah, M.; Foreman, D.M.; Ferguson, M.W.J. (1992). "Control of scarring in Adult
Wounds by Neutralizing Antibodies to Transforming Growth factor Beta {TGF-B), Lancer.
;339: 213-214. .

39--Lynch, S. {1991). Interactions of growth factors in tissue repair from:Barbul;” A.; Cald well,
M.; Eaglatein, W. Progression in clinical and experimental approach; 365: 64-72.

40- Sprugel, K.H.; Greenhalgh, D.G.& Murray, M.J. {1991). Platelet- derived growth factor
and impaired wound healing. Biological Research; 365: 12-16.

41- Al-bert, B.; Lewis, J.; Ralf, M.; Roberts, K. and Wastson, J. {1994). Molecular Biclogy
of the cell, 3" edition. Garland Publishing, Inc., New York, NY.

42. Stryer , L. (1988). Biochemistry, 3" edition. W.H. freeman & Co., New York.

43- Irvin,T.T. (1985). Wounds and wound healing. Arch. Emery. Med.; 2. 3.

44- Davis, R.H.& Maro, N.P. (1989). Aloe vera and gibberellin. anti-inflammatary activity in
diabetes. S Am. podiatr Med Assoc. ;79(1): 24-26,

45- Rubin, MLB. (1984). Vitamins & wound healing. Plast. Surg Nurs.;(4):16.

46- Bigbie, R.B.; Schumacher, J.; Swaim, S.F.; Purohit, R.C. & Wright, J.C. (1991). Effect
of amnion and life yeast cell derivative on second intention healing in horses.Am.J Vet Res,
52(8):1376-1382. )

47- Suguna, L.; Sivakumar, P.& Chandrakasan, G. (1996). The effect of Centella asiafica
extract on dermal wound healing in rats. Department of Biochemistry, Ceniral letQer
Research Institute Mudras, India. J Ex-Biol.; 34(12): 1208-1211.




