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ABSTRACT
Background: Skin is the largest organ of the body in surface area and weight. One of the most important side effects of 
topical glucocorticoids therapy is skin atrophy. This study aimed to evaluate the possible therapeutic effects of curcumin 
versus aftamed gel (Hyaluronic Acid) on glucocorticoid-induced skin atrophy, as well as on subsequently induced abrasion 
wounds. 
Methods: Forty two adult male albino rats were divided into 4 groups: Group1 (Control group) of 6 rats, Group II (Steroid-
Exposed Group), Group III (Curcumin-Treated Group) and Group IV (Aftamed-treated group). Each of group II, III and IV 
were subdivided into two subgroups IIA, IIIA, IVA (subjected to clobetasol propionate cream) each included 6 rats and IIB, 
IIIB, IVB (subjected to clobetasol propionate cream, then exposed to skin abrasion) each included 6 rats. Skin biopsies were 
taken from the dorsum of rats 12th days from the stoppage of clobetasol propionate application. Sections were stained with 
hematoxylin and eosin, Masson's trichrome and immunohistochemichal stain for PCNA & CK19.  Epidermal thicknesses, 
mean area percent of collagen fibers and mean number of PCNA & CK19 immunopositive cells were measured.
Results: Steroid-exposed group showed thinning of epidermal and dermal layers with scanty hair follicles and sebaceous 
glands as well as delay in wound healing. Increased epidermal thickness and reorganized dermal structural elements with 
increased PCNA & CK19 immunopositive cells were more obvious in curcumin treated group than aftamed treated group. 
Conclusion: topical application of curcumin had more improving effect on skin and its abrasions rather than aftamed gel.

Received: 10 November 2018, Accepted: 12 November 2018

Key Words: Curcumin, hyaluronic acid, skin atrophy, topical steroids, wound.    
Corresponding Author: Samia Hamdy Radwan, M.D., Histology Department, Faculty of Medicine, Cairo University, 
Egypt, Tel.: +20 1227172848, E-mail: samiahamdy@yahoo.com
ISSN: 1110-0559, Vol. 42, No. 1 

INTRODUCTION                                                                                      

Topical glucocorticoids (GCs) were introduced into 
dermatological therapy in 1952, when[1] successfully 
used topical hydrocortisone to treat skin diseases. Due 
to their potent anti-inflammatory and anti-proliferative 
actions, GCs are currently an important class of drugs 
in dermatologic therapeutic field[2]. However, the same 
molecular mechanisms responsible for the treatment of 
inflammatory dermatological diseases also frequently 
induce adverse secondary conditions of which skin atrophy 
is the most important side effect[3]. Also they seem to delay 
the wound healing process[4]. In animals, it was reported 
that corticosteroids reduce the inflammatory phase of 
wound healing[5].

Aftamed is a new formulation of high molecular weight 
hyaluronic acid demonstrated by controlled clinical trials. 
It promotes healing of ulcers and reduces their numbers 
by controlling inflammatory processes and dehydrating the 
tissues[6].

Therapeutic benefits of dietary constituents of plant 
origin have been the focus of many extensive studies[7]. 

Curcumin is the active component of an Indian spice 
called turmeric, extracted from the rhizomes of Curcuma 
longa. Several studies have substantiated and provided 
scientific evidence regarding the potential prophylactic or 
therapeutic use of curcumin unraveling anti-inflammatory, 
anti-carcinogenic, anti-infectious, cell proliferation, 
anti-apoptotic and wound healing activities of this                      
compound[8 & 9].

The purpose of present study was to evaluate 
possible therapeutic effects of curcumin versus aftamed 
gel on glucocorticoid-induced skin atrophy, as well as 
on the subsequently induced abrasion wounds with a 
trial to elucidate the possible underlying mechanisms. 
Histological, immunohistochemical and morphometric 
studies were used in this work.

MATERIALS AND METHODS                                             

Drugs:
•	 Clobetasol propionate: A corticosteroid 

of glucocorticoid class was obtained from 
GlaxoSmithKline (SAE, Egypt), in the form of 
Dermovate cream 25g.
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•	 Curcumin: Obtained from Arab Company for 
Pharmaceuticals and Medicinal plants MEPACO-
Egypt. It was prepared in form of ethanol dissolved 
powder.

•	 Aftamed gel: A high-molecular-weight hyaluronic 
acid 240 mg/100g gel. It was obtained from 
Bioplaxpharma (London, UK).

Animals:
In this study, 42 adult male albino rats weighting 

180 – 200 gm were bred in Animal House of Faculty of 
Medicine, Cairo University. Rats were housed in metal 
cages, in normal light-dark cycle at room temperature 
and were fed normal rat diet and water ad libitum. All 
experimental protocols were following guidelines for 
animal research approved by Animal Ethics Committee, 
Faculty of medicine, Cairo University. 

• Induction of Skin Atrophy: Hair of dorsum of all 
experimental rats was shaved at the same time using a 
standard hair shaver. Clobetasol propionate was applied in 
form of 0.05% cream at a dosage of 0.25g/kg once a day 
for 15 successive days[10].

• Induction of skin abrasion wound: Skin abrasion 
was performed after fifteen days from the beginning 
of the experiment. Under general anesthesia with an 
intraperitoneal injection of ketamine at a dose of 100 mg/
kg body weight, skin of rat dorsum was cleaned using 
ethanol at concentration of 70%, then was abraded with 
a piece of course sanding sponge[11&12]. Abrasion was 
sufficient to remove the epidermis and superficial part of 
dermis. Oozing of fluid (with a small amount of blood) 
into the abraded area indicated that appropriate degree 
of abrasion had been achieved. Injury was designed to 
approximate abrasion that commonly occur after a minor 
scrape[12] (Fig.1).

Fig. 1: A photomicrograph showing skin wound creation.

• Experimental design: 
The animals were divided into the following groups:

Group I (Control group): six rats were equally 
subdivided into:

•	 Subgroup IA: rats received distilled water once 
daily for 15 days topically on skin, then one of 
them were exposed to skin abrasion. Rats were 
lifted for another twelve days before sacrificed.

•	 Subgroup IB: rats received distilled water once 
daily for 15 days topically on the skin, then one 
of them were exposed to skin abrasion. Following 
that, rats were received topical application of 
ethanol in a dose of 0.2 ml / rat once daily for 
twelve days before sacrificed. 

•	 Subgroup IC: rats received distilled water once 
daily for 15 days topically on skin, then one of 
them were undergo skin abrasion. Following that, 
rats were continued to receive distilled water for 
another twelve days.

Group II (Steroid-Exposed Group): 12 rats were 
equally subdivided into:

•	 Subgroup IIA: subjected to clobetasol propionate 
0.05% cream topically in a dose of (0.25g/kg) once 
daily for 15 days[10]. Then this group were lifted 
untreated for 12 days, then were sacrificed.

•	 Subgroup IIB: subjected to clobetasol propionate 
in the same way as in subgroup IIA, after 15 days 
they were exposed to skin abrasion. Then, rats were 
lifted untreated for 12 days, then were sacrificed.

Group III (Curcumin-Treated Group): 12 rats were 
equally subdivided into:

•	 Subgroup IIIA: subjected to clobetasol propionate 
application in the same way as in subgroup IIA. 
Then, they received curcumin topically in a dose 
of 0.2 ml at a concentration of 100 mg/kg body 
weight once daily for a period of twelve days[13]. 
Then they were sacrificed.

•	 Subgroup IIIB: subjected to clobetasol propionate 
application and skin abrasion as in subgroup IIB. 
Then they received curcumin topically for twelve 
days as in group IIIA. Then they were sacrificed.

Group IV (Aftamed-treated group): 12 rats were 
subdivided equally into: 

•	 Subgroup IVA: subjected to clobetasol propionate 
application in the same way as in subgroup IIA. 
Then received aftamed gel topically in a dose of 
0.2 ml twice daily for 12 days[14] before they were 
sacrificed.

•	 Subgroup IVB: subjected to clobetasol propionate 
application and skin abrasion as in subgroup IIB. 
Then they received aftamed gel topically for 
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12 days as in subgroup IVA before they were 
sacrificed.

Under anesthesia by intraperitoneal injection of 
pentobarbitone sodium 60 mg/kg[15], rats were sacrificed 
at the twelfth day from stoppage of clobetasol propionate 
application. Skin specimens were obtained from rat 
dorsum (fixed area for all rats) and were fixed in 10% 
buffered formalin solution for 24 hours, dehydrated in 
ascending grades of ethanol concentration, cleaned in 
xylol and embedded in paraffin. Serial skin sections of 5-7 
micrometer thickness were cut and then mounted on glass 
slides. For immunohistochemical studies, sections were 
mounted on positive charged glass slides. Specimens were 
subjected to the followings:

a) H & E stain to examine morphological changes[16].

b) Masson's Trichrome stain to demonstrate collagen 
fibers content of connective tissue dermis[17].

c) Immunohistochemical staining[18] for:

•	 PCNA: A marker for cell proliferation.

•	 CK19: A marker for hair follicle bulge stem cells.

Morphometric Studies:
Data were obtained using "Leica Qwin 500 C" image 

analyzer computer system Ltd. (Cambridge, England). 
All measurements were detected in 10 randomly chosen 
non overlapping fields for each section. The following 
parameters were measured:

1.	 Epidermal thickness.

2.	 Mean area % of collagen fibers in the dermis.

3.	 Mean number of PCNA immunostained positive 
cells.

4.	 Mean number of CK19 immunostained positive 
cells. 

Statistical Analysis:
Data were tabulated and statistically analyzed to 

evaluate the difference between groups under study as 
regards the various parameters. Mean, standard deviation 
and analysis of variance (ANOVA) were calculated using 
EXCEL and SPSS 9.0 Software. Results were considered 
statistically significant when p was <0.05.

RESULTS                                                                                           

Gross, histological and immunohistochemical results 
of all subgroups of control group (group I) were similar. 
So, they were referred to by control group.

Gross evaluation of skin (Plate. 1):
During experiment, animals appeared healthy as it 

is evidenced by normal appetite and behavior. All rats 
showed no sign of infections or mortality throughout the 
experimental period.

Control group exhibited apparently healthy and thick 

skin. Subgroup IIA showed atrophic changes in the form 
of thinning and wrinkling of skin. Rats of subgroups IIIA 
& IVA showed healthy thick appearance of their skin as 
compared to subgroup IIA. By the end of experiment, 
wound area in subgroup IIB was completely covered by 
a scab. Meanwhile wounds in subgroups IIIB & IVB were 
completely closed in all rats with complete restoring of 
normal skin appearance.

Histological Results:

Haematoxylin and Eosin Stained Skin Sections:
Histological examination of rat skin sections in control 

group revealed normal skin. Epidermis was formed of many 
cell layers (basal, prickle, granular cell layers and horny 
layer) with Langerhans cells were seen in intermediate 
layer. Dermis was consisted of densely packed, variably 
oriented, thick bundles of collagen fibers with many 
fibroblasts in-between. Many hair follicles and associated 
sebaceous glands were evident in dermis (Plate. 2).

Subgroup IIA revealed thinning of epidermis with 
reduced size and number of keratinocytes as well as 
increased spaces in-between their nuclei. Scanty hair 
follicles and sebaceous glands were also observed. Dermis 
showed few fibroblasts with separation of collagen bundles. 
Subgroup IIIA showed increased epidermal thickness with 
many hair follicles and sebaceous glands as compared 
with subgroup IIA, meanwhile subgroup IVA exhibited 
thin epidermis with few hair follicles and sebaceous 
glands. But both subgroups showed an increase in dermal 
cellularity with denser arrangement of its collagen bundles 
(Plate. 2). In subgroup IIB, wound surface was covered 
by crust formed of organized fibrin and inflammatory cell 
infiltrate. Wound bed was filled with massive inflammatory 
cell infiltrate as well as numerous dilated congested blood 
(granulation tissue) with absence of epidermal cells and 
skin appendages. Epidermis adjacent to wound edge 
was thickened and showed numerous Langerhans cells. 
Subgroup IIIB demonstrated wound area with complete 
regeneration of epidermal and dermal layers apart of 
small area of granulation tissue (mild inflammatory cell 
infiltration and few dilated blood vessels) in upper part 
of dermis as well as well recovered skin appendages 
including hair follicles and sebaceous glands. In subgroup 
IVB, wound surface was covered by apparently thick 
epidermis and wound bed was filled by regenerated dermal 
components with wide area of granulation tissue and few 
skin appendages (Plate. 3). 

Masson's Trichrome stained skin sections (Plate. 4):
By MT stain in control group, dermis appeared formed 

of papillary and reticular layers. Papillary layer was 
consisted of loose connective tissue (CT) with narrow 
separated collagen bundle, while the underlying reticular 
layer was composed of dense irregular white fibrous CT 
with coarse collagen bundles. In subgroup IIA, dermis 
was formed of widely separated thin collagen bundles as 
compared to those of control group. Subgroups IIIA & 
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IVA had apparently normal histological architecture of 
dermis apart of slight narrowing of papillary layer noticed 
in subgroup IVA. Wound bed in subgroup IIB showed 
prominent deposition of light blue thin collagen fibers in 
granulation tissue, mostly arranged in horizontal direction. 
While thicker blue collagen bundles arranged in different 
directions were present at wound edge. On other hand, 
wound area in subgroups IIIB & IVB showed prominent 
deposition of thin collagen bundles at upper part of 
regenerated dermis while deep part was filled with dense 
thick collagen bundles arranged in different directions in a 
network like manner.

Immunostaining with PCNA (Plate. 5):
Skin sections from control group revealed widespread 

moderate to dense nuclear immunoreactivity at cells 
of stratum basale, some cells of stratum spinosum, cells 
of outer root sheath (ORS) of hair follicles as well as in 
fibroblast cells interspersed in between collagen bundles 
of dermis while subgroup IIA showed weak localized 
immunoreactivity in few cells of stratum basale and in 
few cells of ORS of hair follicles. Subgroups IIIA & IVA 
exhibited dense immunoreactivity in cells of stratum basale, 
some cells of stratum spinosum as well as in fibroblasts, 
moreover in subgroup IIIA, dense immunoreactivity was 
observed at cells of ORS. In subgroup IIB, widespread 
dense immunoreactivity was detected in cells of strata 
basale and spinosum at wound margin as well as widespread 
immunoreactivity in mononuclear cells, fibroblasts 
and endothelium of blood vessels within regenerated 
granulation tissue. Subgroups IIIB & IVB showed dense 
immunoreactivity at cells of stratum basale, some cells 
of stratum spinosum, mononuclear cells and fibroblasts. 
Moreover immunoreactivity was seen in ORS and basal 
cells of sebaceous glands in subgroup IIIB. 

Immunostaining with CK19 (Plate. 6):
Examination of skin sections from control group, 

subgroups IIIA, IIIB and IVA showed positive cytoplasmic 
immunoreactivity at cells of ORS of hair follicles 
meanwhile subgroup IIA showed weak immunoreactivity 
in few cells of ORS. On other hand subgroup IIB showed 
cytoplasmic immunoreactivity in epidermal cells of wound 
margin, some cells with CK19 immunoreaction scattered 
at wound bed were also seen. Subgroup IVB revealed 
positive immunoreactivity at some cells of regenerated 
epithelium.

Morphometric Results:

Epidermal Thickness (Histogram 1):
Mean epidermal thickness was 57.3±18.0 µm, 12.2±2.9 

µm, 41.2±4.6 µm and 15.6 ± 1.7 µm in control group, 
subgroups IIA, IIIA and IVA respectively. Mean epidermal 
thickness in subgroup IIA was highly significantly 
decreased (P < 0.01) when compared to control group. 

Subgroup IIIA expressed highly significant increase (P 
< 0.01) when compared to subgroup IIA while subgroup 
IVA represented non-significant increase (P> 0.05) when 
compared to subgroup IIA. Mean epidermal thickness of 
subgroup IIB was zero µm. This value showed progressive 
increase to reach 62.2±5.3µm and 99.2±4.8 in subgroups 
IIIB & IVB respectively, achieving a statistically highly 
significant increase (P < 0.01) when compared to subgroup 
IIB and control group.

Mean Area Percent of Collagen Fibers (Histogram 2):
Mean area % of collagen fibers of control group was 

43.6±7.7, this value decreased to 19.5±4.2 in subgroup 
IIA & 15.7±7.4 in subgroup IIB representing a statistically 
highly significant decrease (p < 0.01) when compared to 
control group. Mean area % of collagen fibers of subgroups 
IIIA & IVA was 39.5±8.0 and 36.9±7.9 respectively, 
expressing a highly significant increase (p < 0.01) when 
compared to subgroup IIA. In subgroups IIIB & IVB, 
mean area % of collagen fibers was 37.2±4.7 and 30.8±8.0 
respectively, expressing a highly significant increase (p < 
0.01) when compared to subgroup IIB.

Mean Number of PCNA Immunopositive Cells 
(Histogram 3):

The lowest value for mean number of PCNA 
immunopositive cells was recorded in subgroup IIA 
(3.0±0.8) represented a statistically highly significant 
decrease (p < 0.01) when compared to control group 
(10.1±2.4). Mean number of PCNA immunopositive 
cells of subgroups IIIA & IVA was 8.6±2.1 and 6.4±1.5 
respectively, it was significantly higher when compared 
to subgroup IIA. Mean number of PCNA immunopositive 
cells was 16.4±2.3, 12.6±3.3 and 15.0±1.5 in subgroup IIB, 
IIIB and IVB respectively. Value in subgroup IIIB recorded 
a significant decrease when compared to subgroup IIB, 
while subgroup IVB recorded a highly significant increase 
when compared with control group.

Mean Number of CK19 Immunopositive Cells 
(Histogram 4):

 Mean number of immunopositive cells in subgroup 
IIA was 0.8±0.6 reported a statistically highly significant 
decrease when compared to control group (2.2±0.7). Mean 
number of CK19 immunopositive cells in subgroup IIIA 
was 2.0±0.6 showed a statistically significant increase 
when compared to subgroup IIA. Meanwhile subgroup 
IVA reported a value of (1.0±0.4) represented a statistically 
highly significant decrease when compared to control 
group. Mean number of CK19 immunopositive cells 
in subgroup IIB was 3.5±1.3 represented a significant 
increase when compared to control group, Mean number 
of CK19 immunopositive cells in subgroup IIIB (1.8±0.4) 
and IVB (2.1 ± 0.7) reported a significant decrease when 
compared with subgroup IIB.
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Plate 1: Photograph showing the skin of a rat from:
a) Control group; skin appear healthy and thick. 
b) Subgroup IIA; skin is apparently thin and wrinkled. 
c) Subgroup IIB; wound area is completely covered by scab. 
d) Subgroup IIIA and f) subgroup IVA showing apparently healthy skin.
e) Subgroup IIIB and g) subgroup IVB showing complete healing of wound.
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Plate 2: Photomicrograph of a section in rat skin from:
A&B) control group showing epidermis (E) is formed of basal (blue arrow), prickle (yellow arrow), granular (green arrow) and horny layers (grey arrow) with 
Langerhans cells (white arrows) in intermediate layer. Dermis (D) consisted of densely packed collagen bundles with many fibroblasts. Many hair follicles (F) 
and sebaceous glands (S) are seen. 
C&D) subgroup IIA: showing thin epidermis with reduced size and number of keratinocytes, increased spaces in between their nuclei (yellow stars), dermis 
showing few fibroblasts (purple arrows) with separated collagen bundles (black stars) and scanty hair follicles and sebaceous glands. 
E&F) subgroup IIIA showing increased epidermal thickness with many hair follicles and sebaceous glands. 
G&H) subgroup IVA showing thin epidermis with few hair follicles and sebaceous glands, both subgroups showing an abundant fibroblasts with denser 
collagen bundles.
                                                                                                                                                                                       (H&E: A,C,E &G x40; B&D x400; F&H x200).
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Plate 3: Photomicrograph of a section in rat skin from:
A&B) subgroup IIB: showing wound surface covered by crust (yellow arrow), wound bed filled with massive inflammatory cell infiltrate (black star) with 
numerous congested blood vessels (V) (granulation tissue) (GT). Adjacent epidermis (E) is seen encroaching at edge of wound under crust. 
C&D) subgroup IIIB: wound area showing complete regeneration of epidermal, dermal layers and skin appendages. Note small area of granulation tissue (GT) 
with mild inflammatory cell infiltration (black star) and few dilated blood vessels (V). 
E&F) subgroup IVB: showing apparently thick epidermis covering the wound surface and wound bed filled by regenerated dermal components with wide area 
of granulation tissue (GT) and few hair follicles (F). 
                                                                                                                                                                                            (H&E: A,C&E x40; B x200; D&F x100).
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Plate 4: Photomicrograph of a section in rat skin from:
A) Control group showing fine collagen bundles (arrows) in papillary layer (P) and dense collagen bundles in reticular layer (R). 
B) Subgroup IIA showing thin separated collagen fibers (red arrows). 
C) Subgroup IIIA and D) subgroup IVA showing slight narrowing of papillary layer. 
E&F) subgroup IIB showing wound bed (green arrow) filled with thin collagen bundles (black arrows) in granulation tissue (GT) aligned in horizontal 
direction. Thick collagen bundles are present at wound edge in adjacent dermis (D). 
G) Subgroup IIIB and H) subgroup IVB showing thin collagen bundles at upper part of regenerated dermis while deep part filled with dense thick collagen 
bundles arranged in different directions.                                                                          
                                                                                                                                                                                                (MT: A,B,C,D,F,G &H x200; E x40).
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Plate 5: Photomicrograph of a section in rat skin from:
A) control group, C) subgroup IIIA, D) subgroup IVA, G) subgroup IIIB and H) subgroup IVB showing moderate to dense immunoreactive cells in stratum 
basale (blue arrows), some cells of stratum spinosum (yellow arrows) and fibroblasts (purple arrows), moreover immunoreactivity is dense at cells of outer root 
sheath (ORS) of hair follicles (red arrows) in A, C & G. Positive immunoreactivity is seen in mononuclear cells (black arrows) and basal cells of sebaceous 
glands (orang arrows) in G. 
B) subgroup IIA showing weak immunoreactivity in few cells of both stratum basale and ORS. 
E&F) subgroup IIB showing dense widespread immunoreactive cells of strata basale and spinosum at wound margin as well as in mononuclear, fibroblastic 
and vascular endothelial (V) cells in regenerated granulation tissue. 
                                                                                                                                                             (PCNA immunostaining: A,B,C,D,E,G &H x200; F x400).
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Plate 6: Photomicrograph of a section in rat skin from:
A) control group, C) subgroup IIIA , D) subgroup IVA and G) subgroup IIIB showing positive immunoreactive cells in ORS of hair follicles (red arrows). 
B) Subgroup IIA showing weak immunoreactivity in few cells of ORS. 
E&F) subgroup IIB showing immunoreactivity in epidermal cells at wound margin (black arrows), some cells with CK19 immunoreaction are seen scattered 
at wound bed (blue arrows). 
H) Subgroup IVB showing positive immunoreactivity at some cells of regenerated epithelium.
                                                                                                                                                                 (CK19 immunostaining: A,B&G x1000; C,D,E,F&H x400).
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Histogram 1: Mean values of epidermal thickness (in micrometers) in 
control and experimental animal subgroups

** Highly significantly different from value of control group at P < 0.01

## Highly significantly different from value of subgroup IIA at P < 0.01.

●● Highly significantly different from value of subgroup IIB at P < 0.01.

Histogram 2: Mean values of area percent of collagen fibers in control 
and experimental animal subgroups.

** Highly Significantly different from the value of control group at P < 0.01.

## Highly Significantly different from the value of subgroup IIA at P < 0.01.

●● Highly Significantly different from the value of subgroup IIB at P < 0.01.

Histogram 3:  Mean values of number of PCNA immunopositive cells in 
the control and experimental animal subgroups.

** Highly Significantly different from the value of control group at P < 0.01

## Highly Significantly different from the value of subgroup IIA at P < 0.01.

* Significantly different from the value of subgroup IIA at P < 0.05.

● Significantly different from the value of subgroup IIB at P < 0.05.

Histogram 4:  Mean values of number of CK19 immunopositive cells in 
control and experimental animal subgroups

** Highly Significantly different from the value of control group at P < 0.01.

* Significantly different from the value of subgroup IIA at P < 0.05.

● Significantly different from the value of subgroup IIB at P < 0.05.

DISCUSSION                                                                    

In present study, the chosen clobetasol propionate is the 
most powerful type of steroid drugs, it was applied on skin 
for successive 15 days as it was previously deduced that 
prolonged usage of topical steroids are often accompanied 
by several cutaneous side effects such as atrophy, acne and 
exacerbation of skin infections[19].

Gross examination of rat skin in subgroup IIA showed 
cutaneous thinning and wrinkling. Going with our results, 
studies on topical steroid detected the most relevant side 
effect is skin atrophy depending on its duration, chemical 
structure and potency. Atrophic skin was characterized by 
lost its thickness with increased fragility and decreased 
barrier function[3]. 

Histological examination of H&E stained sections of 
same subgroup showed thinning of epidermis as confirmed 
statistically, reduced number and size of keratinocytes with 
increased intercellular spaces. Few fibroblasts, widely 
separated collagen bundles, scanty hair follicles and few 
sebaceous glands were also seen at underlying dermis. 
Mean area percent of Masson's trichrome stained collagen 
fibers was statistically highly significant. Decreased 
cell proliferative rate via reduced their mitotic rates was 
confirmed by declined PCNA immunopositive cells. 

It was explained that reduced keratinocyte size and 
accelerated maturation might be due to shorter epidermal 
cell life[20&2]. On the other hand, different authors suggested 
that decreased size of keratinocytes might be due to reduced 
biosynthesis of their macromolecules[3]. However, it was 
claimed that reduction in epidermal cell size reflected 
a decreased metabolic activity of these cells[21]. It was 
reported that GC induce severe thinning of collagen fibers 
of dermis[22]. Deleterious effects of clobetasol propionate 
on dermis might be attributed to decreased proliferation 
of fibroblasts with production of ECM proteins[3] and 
inhibition of collagen type 1 & 3 synthesis[19]. 
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Localized weak PCNA immunoreactivity in few cells 
of both stratum basale and ORS of atrophied hair follicles 
was confirmed statistically and was previously reported as 
marked reduction of PCNA-positive cells in GC-treated 
epidermis[23]. Also, weak CK19 immunoreactivity was 
confirmed statistically, it was in agreement with previous 
study which detected that after GC application keratinocyte 
proliferation and hair follicles was almost completely 
blocked and resulted in significant epidermal hypoplasia[24].

Delayed wound healing in subgroup IIB with covered 
scab was still seen even by naked eye. H&E stained sections 
showed crust with re-epithelialization failure. Wound bed 
observed absent skin appendages, massive inflammatory 
cells and numerous congested blood vessels with thin less 
collagen deposition as confirmed statistically. Epidermis 
adjacent to wound edge was thickened and extended 
over wound edge with increased number of Langerhans 
cells (LCs). It was suggested that this thickening caused 
by reactive acanthosis (proliferation of Malpighian cells) 
with reactive keratinocytes enlargement at wound edge[25]. 
Increased LCs number consistent with activation initiates 
a cascade of immune reactions in response to skin injury. 
Also, some authors previously observed LCs in wound 
edges between 0-48 hours, with significant reduction of 
their number 3 days post wounding[26].

These findings were confirmed by marked increased 
PCNA immunopositive cell number. Also CK19+ve cells 
was observed at wound margin and bed. Similar findings 
were detected by previous authors who found that in a full-
thickness wound, stem cell niche (bulge SCs) expressed 
CK15 that migrate into wound edges and center[27].

Impaired wound healing by topical steroid showed that 
on seventh post wounding day, rats received corticosteroid 
were still in inflammatory phase[5]. It was explained that a 
corticosteroid application in early wound healing delayed 
appearance of fibroblasts, collagen deposition, capillaries 
regeneration and epithelial migration[28]. Decreased 
expression of TGF-β which performed a vital role in 
collagen synthesis and turnover occurred by GC[29&30]. 
Increased CK19+ve cells might be due to stimulation of 
bulge SCs by skin wound as agreed with other authors who 
postulated that bulge SCs play a vital role in epidermal 
regeneration after physical or chemical epidermal removal, 
superficial skin wound or burns[27&31]. 

Gross examination of subgroups IIIA and IIIB revealed 
healthy skin appearance with complete skin wound healing. 
Wound closure was previously documented to be improved 
in steroid-treated rats that received curcumin[32]. Among 
the numerous natural remedies, curcumin has gained 
considerable attention due to its profound worldwide use 
for medicinal and food purposes[33].

In subgroup IIIA, improving effects of curcumin on 
skin were evident after its application for 12 days in form 
complete regeneration of epidermis and dermis with many 
hair follicles and sebaceous glands. Moreover underlying 
dermal layer of skin showed many fibroblasts and denser 

arrangement of collagen fibers as compared with subgroup 
IIA. 

Dermal layer of subgroup IIIB showed small area of 
granulation tissue with mild inflammatory cell infiltration 
and few dilated blood vessels.  Increased deposition of thick 
collagen bundles which was denser and better organized, 
as compared to that of subgroup IIB. In subgroups IIIA 
& IIIB, statistically high significant increased mean 
area percent of dermal collagen fibers were confirmed 
previously in wounds treated with collagenase ointment 
and Acheflan cream[34].

In subgroups (IIIA & B), widespread dense PCNA 
immunoreactivity as well as increased CK19 positive cell 
number as confirmed statistically after its initial drop in 
subgroup IIA. These observations suggested improving 
effect of curcumin on epidermis and adnexal structures 
via stimulated cell proliferation, bulge SCs migration and 
differentiation. It was previously deduced that a rise in 
PCNA expression in skin tissues of curcumin treated rats 
suffering from burn lesions proved beneficial effects of 
topical application of curcumin in acceleration of wound 
healing[13]. Additionally, it was demonstrated that curcumin 
reduced edema, leukocytic infiltration and accelerated 
wound healing in the nasal mucosa[35]. Also it was 
reported that contribution of CK15-positive bulge cells, as 
evidenced by their absence from interfollicular epidermis 
20 days post-wounding[27]. It was proved that bulge SCs 
do not actively participate in epidermal homeostasis but 
contribute to wound repair[36] and other authors confirmed 
a delayed re-epithelialization when incisional wound was 
done in mice skin with absent HFs[37].

Naked eye skin examination of subgroups IVA & IVB 
revealed apparently healthy skin with complete wound 
closure, which was in accordance with the findings of other 
authors[6]. Microscopic findings revealed thin epidermal 
thickness in subgroup IVA that confirmed statistically as 
decreased CK19+ve cell number and localized PCNA 
immunoreactivity. On other hand, appeared thick epidermis 
covering wound surface in subgroup IVB was confirmed 
statistically as widespread PCNA immunoreactivity and 
decreased CK19+ve cell number. Delayed healed wounds 
in diabetic foot ulcers accompanied with hyperproliferative 
epidermal keratinocytes mainly appear in suprabasal layers 
and thick cornified layer[38]. It is also suggested that bulge 
SCs play an important role in wound healing process via 
migration to wound area and differentiation.

Both subgroups (IVA & B) included scanty skin 
appendages and slight increased dermal cellularity. 
Also collagen fibers appeared regularly arranged and 
dense which confirmed statistically. These findings were 
explained in a previous research by the that topically 
applied aftamed exerted its beneficial effects on wound 
healing by stimulated collagen deposition and angiogenesis 
fact[14].

Based on explanation that through regulation of 
hyaluronan synthase -2 in fibroblasts and keratinocytes, GC 
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decreased level of hyaluronic acid (HA)[39]. High molecular 
weight HA has important tissue healing properties, 
including induction of angiogenesis, promotion of cell 
migration and proliferation as well as immunosuppressive 
effects[40]. Also, previous authors concluded in their studies 
on skin wounds that HA facilitated re-epithelialization, 
led to formation of soft tissue with good elasticity and 
increased microvascular density[41&42]. So aftamed gel as a 
product composed of high-molecular weight HA has the 
ability to recover GC- induced skin effects.

CONCLUSION                                                                       

The current work demonstrated that frequent 
applica¬tion of topical steroids almost was accompanied 
by skin atrophy and delay wound healing process. The 
obtained findings detected that topical application of 
curcumin had more improving effect on skin and its 
abrasions rather than aftamed gel.
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الملخص العربى

دراسه هستولوجيه على تأثير الكركم مقارنه بالأفتاميد على ضمور الجلد 
المستحدث بالجلوكوكورتيكويد و سحجات الجلد اللاحقه له فى ذكور الفئران

سهير أحمد فوزي، نجوى عبد الوهاب أحمد،                                                       
محمد ضياء الدين الشافعي، سامية حمدي رضوان

قسم الهستولوجيا - كلية الطب - جامعة القاهرة

الخلفيه: يعتبر الجلد هو أكبر عضو في الجسم من حيث المساحة السطحية والوزن و يعتبر ضمور الجلد هو واحد من 

أهم الآثار الجانبية للعلاج الموضعي بالجلوكوكورتيكويد. وقد صممت هذه الدراسة لتقييم الأثارالعلاجية المحتملة للكركم 

مقارنة بالأفتاميد چل( حمض الهيالورونيك) على ضمور الجلد المستحدث بالجلوكوكورتيكويد وسحجات الجلد اللاحقة 

له.

مجموعات:  اربعه  الى  تقسيمهم  تم  البالغين.  الفئران  ذكور  من  وأربعين  إثنين  على  الدراسة  هذه  أجريت  الأساليب:   

مجموعة 1 )المجموعة الضابطة( وتضم ستة فئران, مجموعة 2 )المجموعة التى تعرضت للاسترويد(, مجموعة 3 

)المجموعة التى عولجت بالكركم( ومجموعة 4 )المجموعة التى عولجت بالأفتاميد چل(.  كل من المجموعات 2, 3 

و 4 تم تقسيمهم الى المجموعات الفرعيه  2أ,3أ و 4أ )المعرضه ل كلوبيتازول بروبيونات كريم( وتضم كل مجموعه 

ستة فئران والمجموعات الفرعيه 2ب,3ب و 4ب )المعرضه لاحقا لسحج الجلد( وتضم كل مجموعه ستة فئران .تم 

أخذ عينات من الجلد من ظهرالفئران في اليوم الثاني عشر من توقف كلوبيتازول بروبيونات كريم. واعدادها للصباغه 

بالصبغات التالية: الهيماتوكسيلين والإيوسين, صبغة ماسون ثلاثي الألوان والصبغة الهستوكيميائية المناعية ضد ) ب 

ك ن ا( و )س ك 19(. وتم قياس سمك طبقة البشرة ، متوسط المساحة المئوية لألياف الكولاجين ومتوسط عدد الخلايا 

المتفاعلة مع الصبغة الهستوكيميائية المناعية ) ب ك ن ا( و )س ك 19(. النتائج: أظهرت المجموعة التى تعرضت 

للاسترويد نقص فى سمك طبقة البشرة والأدمة مع نقص كبير فى بصيلات الشعر والغدد الدهنية بالاضافة الى تأخير 

في التئام الجرح. و قد لوحظ زيادة سمك طبقة البشرة مع زيادة فى خلوية طبقة الأدمة وانتظام ألياف الكولاجين بها مع 

إرتفاع عدد الخلايا المناعيه الموجبه لل ) ب ك ن ا( و )س ك 19( وكان هذا التحسن اكثر وضوحا فى المجموعة  التى 

عولجت بالكركم.

الاستنتاج: كان للعلاج الموضعى بالكركم تأثيرعلى ضمور الجلد والسحجات اللاحقه له اكثر تحسنا من الأفتاميد چل.


