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Abstract

This present study was investigated the effect of certain nourishing
factors such as vitamin C and E ( normal and doubled dose ) , amino acids
(arginine , glycine and glutamic acid ) and the minerals exemplified by
zinc oxide on healing process stages of full thickness wounds in laboratory
rats .

The total number of animals divided into 7 groups , with mean (30 rats ) in
each . The animals were wounded on the dorsal back within an area of (
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4 Cm?) . The animals of the first group were treated after wounded
intraperitoneally with vitamin C , whereas the control animals were inje -
cted with distilled water .The animals in second and third groups were
covered daily with normal and doubled dose of vitamin E respectively ,
While wounds of control animals in both groups were covered with
vaseline only . The study clarified the effect of amino acids ( arginine ,
glylcine and glutamic acid ) on animals wounds of fourth , fifth and sixth
groups so they were daily injected intraperitoneally .The control animals in
these groups were injected with distilled water , whereas the seventh
group animals were daily covered with zinc oxide ointment with aconcen-
tration of 1 % , while the control animals wounds were treated with
vaseline only .

The macroscopical changes accompanying wounds healing in both
experiment and control animals were daily recorded including (hyperemia ,
redness , liquids collection on wounds , wound edges adherence and hair
appearance ) . Also histological changes accompanying healing like the
average of the proliferative of the inflammed cells ( neutrophils and
macrophages ) during the inflammation phase . Numbers of fibroblasts |,
adipocytes density in addition to the evaluation the new blood vessels
during formation(angiogenesis)the phases of healing, and the clarification of
the effect of these nourishing factors on the density of the collagen
fibers and the degree of there deposition during mature phase and the

regeneration of epidermal layer, the dermis and the average of dermal
papilla depth during the periods ( 2,4,8,12,15,21 ) days post wounding .
Also the study showed the importance of skin appendages like hair
follicles and the sebaceous glands in rehealing and the effect of the
nourishing factors on the proliferative of epithelial cells that surround
these appendages .

The results of macroscopic exam of the experimental animals wounds
were treated with zinc oxide , vitamin C and the normal dose of vitamin E
shaw clear effect on the appearance early healing signs represented by
sever hyperemia , redness , dryness of wound's edges and the formation of
scar tissue without scars or traces compared to the wounds of the control
animals . The presence of these factors has helped in reducing the surface
area of wounds and increasing contraction rates with healing . The study
has also referred to the inhibition effect of the double dose of vitamin E on
healing as the wounds kept partially open till the (15th ) day with the
presence of some scars or trance in the positions of wounds .

The results of the microscopic investigation of tissue section have
shown an increase with a statistical difference of ( p <0.05) in the rate of
neutrophils during the second and the fourth days of the wounds of the
animals treated with nourishing materials such as vitamin C, arginine
and the doubled dose of vitamin E , then their proliferate gradually
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decreased during the fourth day post wounding , whereas the existence of
the neutrophils inflammatory cells continuation in the wounds treated with
double dose of vitamin E until eighth day , while the rate has increased of
macrophages proliferate in all the wounds of the animals treated during
the second and the fourth days post wounding at a statistic difference of (p
< 0.05)compared to their proliferate in the wounds of control animals . There
was also an increase in the rate of the fibroblasts proliferation
beginning with the second day in the positions of the wounds of animals
specially these treated with glutamic acid , zinc oxide and vitamin C . The
rates of their proliferate have , in fact , increased on (8th)day post wounding
and consequently became the dominating cells in the area of the wound .
The increase in proliferative rate of these cells in wounds that treated with
double dose of vitamin E did not show until(15th)day, compared to the rate
of their proliferate in wounds treated with normal dose through same time.

The present study has indicated to the importance of the adipocytes and the
increase in the rate of the density of their existence within the surface layers
during the early stages of the healing process as the wounds treated with
vitamin C , normal dose of vitamin E , glycine and arginine on ( 2nd )

day post wounding have shown an increase in the rate of these cells
compared to the average of their density in the wounds that treated with
double dose of vitamin E and control animals with a statistical difference of
(p<0.05).

The study has shown also an increase in the intensity of the collagen

fibers deposition and in the rate of the numbers of the newly formed blood
vessels in the position of wounds . Vitamin C and the normal dose of
vitamin E had ability to strengthen the process of forming blood vessels
during the ( 2nd and 4th ) days post wounding compared with their rate
density in the wounds that treated with double dose of vitamin E and
control animals ,while the intensity of collagen fibers deposition coincided
with the proliferative of the fibroblasts increase wounds shrinking .Vit -
amin C, glycine and zinc oxide show an effect on the rate of the collagen
fibers deposition with a signification difference compared to the control
animals during all phases of healing .

The study has elaborated as well on the effect of the nourishing factors on
regeneration of the keratinzed layer , epidermis layers , the dermis and the
depth of dermal papillae within the wounds of the animals treated
compared to the wounds of control animals . The thickness of all layers
was measured and found that vitamin C is the most effective nourishing
factor beginning with the (4th)day post wounding with significant diffe r-
rence of (p <0.05)compared to control animals in which the new skin

layer did not seem to formulate during this period with the exception of the
existence of agranulation tissue which give lateron the dermal layer . All
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other nourishing factors showed fluctuation in their abilities to regenerat
and renew the layer in the area of the wound with an increase in the thickn-
ess of these layer beginning with the eight day except the wounds treated
with double dose of vitamin E and wounds of control animals as the tissue
layers remained distinct from each other with the existence of a densed
granulation tissue .

The results of histological investigation stressed the role of the nour -
ishing factors in the appearance of hair follicles and variation in the avera -
age of their diameters . It has been found that vitamin C , the normal dose of
vitamin E , glutamic acid and zinc oxide all have their positive role in the
early appearance of hair vesicles in the areas of the wounds during the (4th)
day post wounding , compared to the areas of the wounds of control
animals,in which vesicles began to appear in the eighth day and with delaid
the appearance of hair follicles in wounds that treated with double dose of
vitamin E till the (12th ) day post wounding .Moreover , it was noticed that
the substance of zinc oxide is effective in increasing the rates of the
diameters of these follicles and the proliferative of keratinocytes existing in
the hair roots sheath .
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