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Abstract: Introduction: Vitamin A is important for epithelial cell proliferation and differentiation. Synthetic 
vitamin A derivatives, known as isotretinoin, have been extensively used in the last few years to treat a variety of 
clinical skin conditions. Aim of the Work: The aim of this study was to evaluate the histological changes in guinea 
pig thin skin that might result from long term exposure to isotretinoin and the possibility of recovery after its 
withdrawal. Material and Methods: 25 female guinea pig (Cavia sp.) were used in this study, 15 of them were 
adult animals (about 6 months old) and the other 10 were old animals (2- 4 years old). They were divided into five 
equal groups;1- control group, 2- adult isotretinoin-treated group, 3- the third group was topically treated with 
isotretinoin for four weeks, then the animals were left without treatment for another four weeks.4- Old control 
group, 5- Old isotretinoin-treated group. Skin specimens from the back were processed and examined histologically 
and histochemically. The epidermal thickness was measured and the results were statistically analysed. Results: 
Specimens from isotretinoin-treated animals showed antiproliferative effect on the cells having highly proliferative 
potentiality. The sebaceous glands showed significant decrease in their size. There was also a statistically highly 
significant decrease in the epidermal thickness. The dermis showed decreased collagen content. It was found that all 
the effects of isotretinoin are time dependent and all the histological and histochemical manifestations of isotretinoin 
are reversible. Conclusion: Isotretinoin has a time dependent and reversible potent antiproliferative and enzymatic 
activating effects. Long-term exposure to systemic isotretinoin may induce structural changes in the guinea pig skin, 
being partially reversible after withdrawal of the drug. Therefore, the use of tretinoin should be restricted to the 
advice of dermatologists. 
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1. Introduction 

The retinoids are a class of chemical compounds 
that are related chemically to vitamin A. Retinoids are 
used in medicine, primarily due to the way they 
regulate epithelial cell growth. Retinoids have many 
important and diverse functions throughout the body 
including roles in vision, regulation of cell 
proliferation and differentiation, growth of bone 
tissue, immune function, and activation of tumor 
suppress genes (Serri, and Iorizzo, 2008). 

There is extensive literature on the use of 
tretinoin, which is considered to be one of the most 
potent compounds for treating the signs of aging 
and/or photodamaged skin, including fine lines, 
hyperpigmented spots, and wrinkles (Chaudhari et al., 
2011). 

Retinoids exert profound pleiotropic effects in 
skin, affecting many aspects of cell differentiation and 
proliferation. For this reason, retinoids have prominent 
pharmacological effects on major skin cells 
(keratinocytes, dermal fibroblasts, melanocytes, 

sebocytes) and have shown great potential as 
therapeutic agents in dermatology. Dermal fibroblasts 
are important target cells of retinoids and are 
stimulated to produce extracellular matrix proteins, 
particularly when skin is damaged by wounding, 
ultraviolet radiation or glucocorticoids. Retinoids 
regulate pigmentation and can lighten hyperpigmented 
skin in animals and humans. Studies with cultured 
melanocytic cells show that tyrosinase activity is 
reduced by retinoids. The powerful sebosuppressive 
effect of some retinoids, such as 13 cis-retinoic acid, 
demonstrates that sebocyte differentiation is altered by 
retinoids. Retinoids inhibit proliferation and lipid 
synthesis in cultured human sebocytes and alter their 
keratin expression (Gendimenico and Mezick,1993). 

Aging of the skin is a complex biological process 
which is influenced by the interaction of several 
intrinsic and extrinsic factors. Intrinsic or 
chronological aging is an inevitable, genetically 
programmed process, of unclear underlying 
mechanism, for which no prevention or effective 
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treatment is currently available. Photoaging refers to 
the gross and microscopic cutaneous changes that are 
induced by cumulative exposure to UV radiation and 
are superimposed on the background of chronological 
aging (Stratigos , and Katsambas .,2009). Although 
primarily an aesthetic problem with significant 
psychological effects, photoaging constitutes the 
background for the development of precancerous and 
cancerous skin lesions. Overwhelming clinical and 
histological evidence indicate that certain structural 
changes induced by excessive sun exposure can be 
reversed, to some extent, by the use of topical 
retinoids. A number of retinoid compounds, for 
example tretinoin, isotretinoin, retinaldehyde and 
tazarotene, have been employed for the treatment of 
photoaged skin, and demonstrate beneficial clinical 
and histological effects. Adverse effects have been 
limited to an irritant reaction of variable intensity 
presenting with dryness, scaling and erythema. 
(Stratigos , and Katsambas ,2009). 

The changes that occur in normal skin after the 
use of oral retinoid have been overlooked or 
neglected. Numerous investigations were done 
regarding the histological affection of the skin after 
topical use of retinoid (Griffiths et al.,1993) and the 
effects of various retinoid on various types of skin 
cells in vitro (Vora and Karasek, 1994). However, 
reports on the effect of systemic retinoid on the skin in 
vivo are few. 

The guinea pig (Cavia sp.) is a herbivorous 
rodent which is a relative of rats and mice. It was 
chosen as the experimental animal because its 
epidermis is thick enough to show whatever changes 
would take place. 

The aim of this work is to study the effect of oral 
isotretinoin on the guinea pig skin. Histological and 
histochemical methods are used as tools of study. It is 
hoped that it will be possible to correlate between the 
present results and the reported changes in aging and 
photo aging of the human skin. 
2. Materials And Mrthods:- 
Materials: 

Twenty five female guinea pig (Cavia sp.) were 
used in this study, 15 of them were adult animals 
(about 6 montths old) and the other 10 were old 
animals (2- 4 years old).They were grouped as 
follows:- 

Group I: 5 adult control female guinea pigs. 
Group II: 5 adult female guinea pigs treated with 

oral isotretinoin for one month. 
Group III: 5 adult female guinea pigs treated 

with oral isotretinoin for one month followed by 
cessation of treatment for one month. 

Group IV: 5 old control female guinea pigs. 
Group V: 5 old female guinea pigs treated with 

oral isotretinoin for one month. 

Isotretinoin powder (13- cis – retinoic acid) was 
dissolved in cedar wood oil. A human equivalent dose 
of 1 mg /kg body weight, calculated according to the 
body surface area of the guinea pig (Ghosh, 1971) was 
administered orally to the animals using small gastric 
tube. 
Methods: 
I- Light Microscopy: 

Animals of all groups were sacrificed by ether 
anathesia and specimens were obtained from the Skin 
of the central part of the back. The specimens were 
fixed in 10% neutral buffered formalin, embedded in 
paraffin and cut at 5 – 7 um. in thickness. They were 
stained by the following histological and 
histochemical stains:- 

1. Hx &E. stain for general histological 
structure. 

2. Masson trichrome stain for collagen fibers. 
3. Orcein stain for elastic fibers. 
4. Gomori ‘s silver stain for reticular fibers. 
5. PAS for carbohydrates in general. 
6. Fontana – Masson silver stain for melanin 

granules. 
All methods were applied according to Drury 

and Wallington, (1980). 
In Hx &E stained sections biostatistical analysis 

was done for: 
1. Epidermal and epithelial thickness of the 

Malpighian, granular and horny layers in two different 
fields of every animal in the same group. 

2. Sebaceous gland size in two different fields 
from the back of each animal in the same group. 
Measurements were done using micrometer slide and 
a graduated eyepiece. The mean value were calculated 
and t- test was applied for each case. 

3. Mitotic index was calculated by counting the 
number of mitotic figures per 100 resting cell in 5 
different fields in all groups. The Mean values were 
calculated and the t- test was done. 
3. Results 
Histology: 
Control Adult Animals: 

The epidermis of the back skin is composed 
mainly of a basal cell layer, 3-5 spinous cell layers, 1-
2 granular cell layers and a thin keratinous layer. The 
dermal papillae are few and short. The basal layer is 
formed of tall columnar cells with oval vesicular 
nuclei and basophilic cytoplasm having numerous 
cytoplasmic extensions towards the dermis. The 
spinous cells are polyhedral with slightly basophilic 
cytoplasm and large rounded vesicular nuclei. The 
granular layer is formed of flattened cells filled with 
basophilic granules that mask their nuclei (Fig.1). 
Mitotic figures were commonly observed in the basal 
and spinous cells. Some clear cells were seen 
interposed among the keratinocytes. Some of these 



 Life Science Journal 2014;11(12)      http://www.lifesciencesite.com 

 

657 

cells were distinguished as melanocytes having dark 
smaller nuclei with numerous cytoplasmic extensions 
among the neighboring keratinocytes. 

The dermis consists of a thin papillary layer and 
a thick reticular layer through which blood vessels, 
numerous lymphatics, hair follicles, sebaceous glands 
and arector Pilli muscles are present. Sweat glands 
were very seldomly seen (Fig. 1). Fine collagenous 
fibers passing parallel to the skin surface are present in 
the papillary dermis. Thick collagenous bundles 
running in different directions are present in the 
reticular dermis (Fig. 2). Numerous elastic fibers run 
in the dermis parallel to the skin surface in the form of 
long thin branched fibers occupying the papillary and 
the upper part of the reticular dermis (Fig.3). The 
basement membrane of the epidermis contains 
numerous short reticular fibers that are present also 
around the hair follicles and the sebaceous glands 
(Fig.4). 
Treated Adult Animals: 

Treatment of the adult female guinea pigs with 
isotretinoin for one month led to marked thinning of 
the cellular layers of the epidermis while the stratum 
cornium is thicker (Fig. 5-A). The decrease in the 
thickness of the Malpighian and the granular layer and 
the increase in the thickness of the stratum cornium 
were highly significant (Table 1). The basal cells are 
small with darkly stained nuclei. The spinous cells are 
1-2 layers with rounded nuclei and acidophilic 
cytoplasm (Fig. 5-B). Mitotic figures were rarely 
observed among the keratinocytes. This decrease in 
mitotic activity is highly significant (Table 2). The 
stratum corneum appears as a thick loose layer of 
swollen corneocytes with thickened membranes 
(Figs.5-A&B). The most characteristic feature is that 
most of the hair follicles are devoid of hair shafts and 
the follicles are in the form of narrow canals 
consisting of one or two layers of small cuboidal or 
low columnar acidophilic cells and dark rounded or 
oval nuclei. In intact hair, they appear as masses of 
cells surrounded by thick C.T. sheath and cellular 
infiltration. The sebaceous glands are smaller in size 
compared to those seen in the adult control animals 
(Figs.5-A&B). Decrease in the amount of collagenous 
and elastic fibers was observed compared to those in 
the adult control group (Figs. 6&7).The elastic fibers 
are mainly confined to the outer dermal layer (Fig. 7). 
The amount of reticular fibers in the basement 
membranes surrounding the epidermis, the hair 
follicles and the sebaceous glands is increased in 
amount (Fig. 8). 

After one month of cessation of treatment, the 
back skin appeared more or less similar to the adult 
control in its epidermal thickness (Fig. 9; Table 1), 
mitotic activity of the epidermal cells (Table 2), 

sebaceous gland size (Fig. 9; Table 3) and in the 
density of C.T. fibers (Fig.10). 
Old Control: 

In old control female guinea pig, compared to the 
control adult animals, the epidermis is relatively thin 
but this thinning is not significant (Table 4). The basal 
layer consists of columnar cells with dark oval nuclei 
without visible cytoplasmic extensions. The spinous 
layer is 2-3 layers of polyhedral cells with small 
rounded nuclei which may be indented by cytoplasmic 
vacuoles (Fig.11A). Significant decrease in the mitotic 
activity was noticed compared to that of the adult 
control group (Table 5). The granular layer is 1-2 
layers of flattened cells with relatively lesser amount 
of basophilic granules. The stratum corneum appears 
as loosely attached swollen corneocytes with 
thickened membranes (Figs. 11-A&B). The sebaceous 
gland are relatively smaller in size (Table 6).The 
collagenous fibers are less abundant (Fig.12) and the 
elastic fibers are shorter and less numerous (Fig.13) 
compared to those seen in the adult control animals. 
Reticular fibers are similar to those observed in the 
adult control group 
Treated Old Animals: 

Treatment of the old animals with isotretinoin for 
one month led to significant thinning of the epidermis 
especially of the cellular layers (Fig.14 A; Table 4). 
The spinous cells contain dense dark oval nuclei. The 
granular layer is discontinuous with few basophilic 
granules. The stratum corneum appears gelatinous and 
granulated (Figs. 14A&B).Mitotic figures were very 
rarely seen among the epidermal cells (Table 5). The 
size of the sebaceous glands was significantly 
decreased (Table 3). Also decrease in the amount of 
collagenous and elastic fibers was observed (Figs. 
15&16). No significant change in the amount of 
reticular fibers was observed 
Histochemistry: 

1- PAS method for carbohydrates: 
In the adult control animals, some epidermal 

cells show weak PAS positive reaction, while the 
basement membranes of the epidermis, hair follicles, 
sebaceous glands and C.T. dermis show a strong 
positive PAS reaction (Fig. 17). The intensity of the 
positive reaction was decreased after one month of 
treatment (Fig. 18). 

After cessation of treatment, the intensity of the 
positive reaction became more or less similar to that 
of the control group. 

In the old control animals, the C.T. dermis and 
the basement membranes are weak PAS positive 
(Fig.19). Moderate increase in the intensity of the PAS 
positive reaction was observed after one month of 
treatment (Fig. 20). 

2- Fontana Masson Silver Method For Melanin 
Granules: 
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In the adult control animals, a considerable 
amount of melanin granules are present in the basal 
layer of the epidermis, fading gradually towards the 
stratum corneum (Fig. 21). 

A marked increase in the amount of melanin 
granules was observed after one month of treatment 
with isotretinoin in all layers of the epidermis. The 
granules occupy the infranuclear region in the basal 
layer while they tend to occupy the supranuclear one 
in the successive layers (Fig. 22). 

The density of the melanin granules is more or 
less similar to that of the control animals after 
cessation of treatment (Fig. 23). 

In old control animals there are greater number 
of granules in the epidermal cells compared to that 
present in the adult control animals (Fig.24). An 
accumulation of a large number of the granules was 
observed after one month of treatment (Fig.25). 

 
Table(1): Thickness of the different layers of the epidermis of the back thin skin of different groups of adult animals. 
I- Stratum Malpighi 

 Adult control Adult treated for one month After cessation 
Mean 26.1µm 18.9 µm 27.8 µm 
±SD 3.9 µm 2.5 µm 2.7 µm 
±SE 0.9 µm 0.6 µm 0.6 µm 
P value ------- 0.0001** 0.07 N.S 

II- Stratum Granulosum 
 Adult control Adult treated for one month After cessation 
Mean 5.9 µm 4.6 µm 6.2 µm 
±SD 1.7 µm 1.8 µm 1.7 µm 
±SE 0.4 µm 0.5 µm 0.4 µm 
P value ----- 0.034* 0.73 N.S 

III- Stratum Lucidum and Corneum 
 Adult control Adult treated for one month After cessation 
Mean 8.0 µm 12.9 µm 7.7 µm 
±SD 1.2 µm 3.8 µm 1.7 µm 
±SE 0.5 µm 0.9 µm 0.4 µm 
P value ---- 0.0001** 0.62 N.S 

Notes: P value > 0.05 NS non significant. P Value ≤ 0.05 * significant.  P Value ≤ 0.01 ** highly significant 
 

Table (2): Mitotic % in the different groups of the adult animals in back thin skin epidermis. 
 Adult control Adult treated for one month After cessation 
Mean 2.8 1.4 2.4 
±SD 0.8 1.1 1.1 
±SE 0.4 0.5 0.5 
P value ---- 0.003** 0.62 N.S 
Table (3): The size of the sebaceous glands of the different groups of the adult animals in the back thin skin. 
 Adult control Adult treated for one month After cessation 
Mean 48.2 µm 32.7 µm 46.9 µm 
±SD 14.2 µm 7.5 µm 11.8 µm 
±SE 2.6 µm 1.4 µm 2.0 µm 
P value ----- 0.0001** 0.68 N.S 

Notes: P value > 0.05 NS non significant. P Value ≤ 0.05 * significant. P Value ≤ 0.01 ** highly significant. 
 

Table (4): Thickness of the different layers of the epidermis of the back thin skin of different groups of old animals. 
I- Stratum Malpighi 

 Adult control old control old treated for one month 
Mean 26.1µm 24.5 µm 13.8 µm 
±SD 3.9 µm 2.5 µm 2.3 µm 
±SE 0.9 µm 0.8 µm 0.5 µm 
P value ------- 0.20 N.S 0.000001** 

II- Stratum Granulosum 
 Adult control old control old treated for one month 
Mean 5.9 µm 6.3 µm 4.0 µm 
±SD 1.7 µm 2.0 µm 1.8 µm 
±SE 0.4 µm 0.5 µm 0.5 µm 
P value ----- 0.63 N.S 0.005 ** 
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III- Stratum Lucidum and Corneum 
 Adult control old control old treated for one month 
Mean 8.0 µm 7.0 µm 4.0 µm 
±SD 1.2 µm 2.0 µm 1.8 µm 
±SE 0.5 µm 0.5 µm 0.5 µm 
P value ---- 0.13 N.S 0.005 ** 

Notes: P value > 0.05 NS non significant. P Value ≤ 0.05 * significant. P Value ≤ 0.01 ** highly significant. 
 

Table (5): Mitotic % in the different groups of the old animals in back thin skin epidermis. 
 Adult control old control old treated for one month 
Mean 2.8 1.0 0.4 
±SD 0.8 0.7 0.5 
±SE 0.4 0.3 0.2 
P value ---- 0.006** 0.1257 N.S 
Table (6): The size of the sebaceous glands of the different groups of the old animals in the back thin skin. 
 Adult control old control old treated for one month 
Mean 48.2 µm 25.5 µm 11.9 µm 
±SD 14.2 µm 6.0 µm 4.1 µm 
±SE 2.6 µm 1.1 µm 0.8 
P value ----- 0.0001** 0.0001** 

Notes: P value > 0.05 NS non significant. P Value ≤ 0.05 * significant. P Value ≤ 0.01 ** highly significant. 
 

 
Fig.(1-A):- A photomicrograph of the back skin of control 
animals(Group I) showing; the different layers of the 
epidermis and the dermis. Note: the sebaceous gland alveoli 
(s) are surrounded by arrector pilli muscle (e) and open 
directly into the hair follicle. (HX & E stain x 200). 

 
Fig.(1-B):- A magnified part of the previous section showing; 
the different layers of the epidermis. (HX & E stain x 400). 

 
Fig.(2):- A photomicrograph of the back skin of control animals 
showing; numerous collagenous fibers in the papillary and 
reticular dermis.(Masson Trichrome stain x 200). 

 
Fig.(3):- A photomicrograph of the back skin of control 
animals(GroupI) showing; long thin brabched elastic fibers (arrow) 
run parallel to the skin surface in the papillary and upper reticular 
dermis.(Orcein stain x 200). 
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Fig.(4):- A photomicrograph of the back skin of control animals 
showing; very fine numerous reticular fibers in the basement 
membrane of the epidermis, the hair follicles and the sebaceous 
glands (arrow).(Gomor’s reticulin stain x 200). 

 
Fig.(5-A):- A photomicrograph of the back skin of Group II 
showing; thining of the epidermis and the dermis,degenerated hair 
follicles(f)and small sized sebaceous gland alveoli (s). (HX & E 
stain x 200). 

 
Fig.(5-B):- A magnified part of the previous section showing; 
thining of the spinous layers of the epidermis(p), ill-defined 
granular layer(g), loose keratinous layer(k), degenerated hair 
follicles(f) with accompanying small sized sebaceous gland(s). 
(HX & E stain x 400). 

 
Fig.(6):- A photomicrograph of the back skin of GroupII animals 
showing; decrease in the amount of collagenous fibers in the 
papillary and reticular dermis.(Masson Trichrome stain x 200). 

 
Fig.(7):- A photomicrograph of the back skin of GroupII animals 
showing; decrease in the amount of elastic fibers (arrow) in the 
papillary and upper reticular dermis.(Orcein stain x 200). 

 
Fig.(8):- A photomicrograph of the back skin of GroupII animals 
showing; increase in the amount of reticular fibers in the basement 
membrane of the epidermis, the hair follicles and the sebaceous 
glands (arrow). (Gomor’s reticulin stain x 200). 

 
Fig.(9):- A photomicrograph of the back skin of Group III 
showing; the epidermis and the dermis,appear more or less 
similar to that of the control animals. (HX & E stain x 200). 

 
Fig.(10):- A photomicrograph of the back skin of GroupIII animals 
showing; numerous long thin and branching elastic fibers (arrow) in 
the papillary and upper reticular dermis.(Orcein stain x 200). 
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Fig.(11-A):- A photomicrograph of the back skin of Group IV 
showing; thin epidermis with vacuolated keratinocytes(k), loose 
stratum corneum(c), small sized sebaceous glands(s),and 
degenerated cells of the hair follicles(f). (HX & E stain x 200). 

 
Fig.(11-B):- A magnified part of the previous section showing; 
thining of the layers of the epidermis and very loose stratum 
corneum. (HX & E stain x 400). 

 
Fig.(12):- A photomicrograph of the back skin of Group IV 
animals showing; moderate amount of collagenous fibers in the 
papillary and reticular dermis.(Masson Trichrome stain x 200). 

 
Fig.(13):- A photomicrograph of the back skin of Group IV animals 
showing; few amount of elastic fibers (arrow) in the papillary and 
upper reticular dermis.(Orcein stain x 200). 

 
Fig.(14A):- A photomicrograph of the back skin of Group V 
showing; a marked thining of the epidermis (arrow),and marked 
degeneration of the hair follicles(f). (HX & E stain x 200). 

 
Fig.(14B):- A magnified part of the previous section showing; 
thining of the layers of the epidermis. (HX & E stain x 400). 

 
Fig.(15):- A photomicrograph of the back skin of GroupV 
animals showing; the amount of collagenous fibers in the 
papillary and reticular dermis appeared more or less similar to the 
olod control group. (Masson Trichrome stain x 200). 

 
Fig.(16):- A photomicrograph of the back skin of Group V animals 
showing; marked decrease in the amount of elastic fibers (arrow) in 
the papillary and upper reticular dermis.(Orcein stain x 200). 
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Fig.(17):- A photomicrograph of the back skin of Group I animals 
showing; strong PAS positive reaction was observed in the 
basement membrane of the epidermis, hair follicles and 
sebaceous gland. (PAS reaction x 200). 

 
Fig.(18):- A photomicrograph of the back skin of Group II animals 
showing; marked decrease in the intensity of the PAS positive 
reaction. (PAS reaction x 200). 

 
Fig.(19):- A photomicrograph of the back skin of Group 
IV animals showing; moderate PAS positive reaction. 
(PAS reaction x 200). 

 
Fig.(20):- A photomicrograph of the back skin of Group V 
animals showing; moderate increase in the intensity of the 
PAS positive reaction. (PAS reaction x 200). 

 
Fig.(21):- A photomicrograph of the back skin of Group I 
animals showing; some melanin granules in the epidermal 
cells. Note the branched melanocytes among the basal 
cells (arrow). (Fontana-Masson Silver x 200). 

 
Fig.(22):- A photomicrograph of the back skin of Group II 
animals showing; numerous melanin granules in the 
epidermal cells. (Fontana-Masson Silver x 200). 

 
Fig.(23):- A photomicrograph of the back skin of Group 
III animals showing; the melanin granules in the epidermal 
cells appeared more or less similar to the adult control 
group. (Fontana-Masson Silver x 200). 

 
Fig.(24):- A photomicrograph of the back skin of Group IV 
animals showing; large amount of melanin granules in the 
epidermal cells compared to that of the adult control 
animals. (Fontana-Masson Silver x 200). 
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Fig.(25):- A photomicrograph of the back skin of Group V animals showing; increase in the amount of melanin 
granules in the epidermal cells compared to that of the old control animals. (Fontana-Masson Silver x 200) 

 
4. Discussion 

The skin has been considered an epithelial tissue 
of particular interest as a target for the effects of 
vitamin A and other retinoids. This is because the 
structure and function of the skin is dependent on 
retinoid-influenced cellular division, differentiation 
and keratinization. Similarly, many of the 
physiological responses of the skin, such as dermal 
aging, immune defense, and wound healing, arc 
significantly affected by retinoids (Fu et al., 2007). 

Retinoids have been widely used in the 
management of specific dermatological disorders such 
as acne vulgaris (Goswami, et al.,1997), psoriasis, 
keratinization disorders and cutaneous malignancies 
(Moise et al.,2007). In addition, they have been 
approved for treatment of photoaging and biologic 
skin aging (Sakuta and Kanayama, 2006).The role 
of vitamin A as a sunscreen that protects against 
ultraviolet light has also been suggested (Antille et al., 
2003). 

In the present study, treatment of adult and old 
animals with biometric studies revealed decreased 
thickness of the cellular layers (stratum Malpighi and 
stratum granulosum in thin skin of the back after one 
month of treatment with oral isotretinoin. The 
literature dealing with the effect of the therapeutic 
dose of oral isotretinoin on epidermal thickness is 
meager. Elias et al.(1981) and Tsambaos et al.(1980) 
found that oral isotretinoin in a dose of 50-100 
mg/kg/day cause increased epidermal thickness in 

hairless mouse and guinea pig respectively. Also 
Amany (2008) found highly significant increase (P < 
0.001) in the mean thickness of the epidermis in 
treated animals with topical application of 0.05% 
tretinoin cream when compared with the control 
group. This contradiction between these result and the 
results of the present study could be attributed to the 
much dose used in the previous studies. It was found 
that the effect of vitamin A is dependent on a number 
of variables such as the dose, the duration of exposure, 
the chemical from vitamin A used, species differences 
and regional differences in the same species (Logan, 
1972). The increase in the thickness of startum 
corneum in some areas can be explained by the 
loosening and fraying of this part of the epidermis 
which obvious in the histological sections. This 
loosening was also previously reported in hairless 
mouse after oral isotretinion therapy (Elias et al., 
1981). 

The significant decrease in the mitotic figures in 
treated animals is in accordance with the result of 
Pinkus and Hunter (1964) who noted a decrease in the 
number of mitotic figures after oral administration of 
vitamin A. Also, an increase in the epidermal transit 
time in guina-pig skin under the influence of tretinoin 
has been documented (Christopher’s and Braun-Falco, 
1970). These changes in the mitotic figures are most 
probably due to anti- proliferative effect of 
isotretinoin. On the contrary, topical application of 
retinoic acid was proven to increase mitotic figures in 
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the skin of human (Griffiths et al., 1993), guinea pig 
ear skin (Aso et al.,1976) and rats (Amany, 2008). 

Oral isotretinoin leads to distinct signs of 
intoxication in guinea pig epidermis, such as vacuolar 
cytoplasmic disintegration, nuclear pyknosis and 
destructions and spongiosis of the cells. Cytoplasmic 
disintegration of the keratinocytes is most probably 
due to the activation of lysosomal enzymes in the 
epidermis of the treated animals. Studies with vitamin 
A and retinoic acid have revealed that these 
compounds are potent lysosomal labializes (Jarrett et 
al.,1978 and Amany, 2008). It is possible therefore, 
that isotretinoin may affect epidermal lysosomes, 
leading to autolytic processes in the viable epidermis. 
The inhibitory effect of vitamin A on epidermal 
differentiation provides the basis for the therapeutic 
uses of retinoids in skin conditions characterized by 
hyper keratinization (Tsamboas et al.,1980). 

Nelson et al. (2006) reexamine the effects of 
isotretinoin, alitretinoin, and tretinoin on cell 
proliferation, cell cycle proteins, and apoptosis of 
SEB-1 sebocytes and keratinocytes and confirm the 
previous reports concerning the dose- and time 
dependent antiproliferative effect of isotretinoin on 
natural and immortalized SZ95 sebocytes (Zouboulis 
et al., 1991; Zouboulis et al., 1999; Tsukada et al., 
2000). A portion of this decrease was attributed to an 
influence on the G1/S phase of the cell cycle, as 
evidenced by decreased DNA synthesis, increased p21 
protein, and decreased cyclin D1 protein, and, 
therefore, to cell cycle arrest. 

By using annexin V–FITC staining, TUNEL 
staining, and cleaved caspase 3 protein analysis, 
Nelson et al. (2006) were, however, able to detect a 
marginal induction of apoptosis in SEB-1 sebocytes 
by isotretinoin after 48 and 72 hours of treatment. The 
ability of isotretinoin to induce apoptosis was not 
recapitulated by alitretinoin or tretinoin. The induction 
of cell cycle arrest and apoptosis by isotretinoin was 
specific to sebocytes, as the compound failed to 
induce apoptosis in HaCaT keratinocytes or normal 
human epidermal keratinocytes. 

Retinoids have been shown to block terminal 
epidermal differentiation and to induce epidermal and 
stratum corneum loosening which may, in turn, lead to 
loss of epidermal cohesion and abnormal barrier 
function. On the ultrastructural level, retinoids were 
shown to induce active shedding of desmosomes by 
the epidermal cells resulting in many fewer attachment 
points along the cell membranes of the outer 
epidermis. Loss of desmosomes, coupled with 
decreased tonofilaments, enhanced keratinocyte 
autolysis and the generation of less mature keratins 
cause loosening and fragility of the stratum corneum, 
the so-called anti-keratinizing effects (Eichner et 
al.,1996).. 

Topical tretinoin appears to stimulate melano 
genesis in pigs. By E.M the number and size of 
melanocytes in tretinoin-treated areas of the skin are 
greatly increased. The melanosomes are larger and 
more abundant in the melanocytes and keratinocytes 
(Zheng and Klingman, 1991). These results are similar 
to those obtained in the present study. The increase in 
the density of melanin granules in the epidermal cells 
of guinea pig skin may be explained also by the same 
theory of that vitamin A is of direct effect of the 
lysosomal enzymes. Isotretinoin, therefore may 
activate tyrosinase enzyme by the same mechanism 
mentioned above causing increased production of 
melanin granules. In contrast, many authors stated that 
topical retinoids improve the pigmented lesions in 
photo aged skin in a dose dependent manner (Bhawan 
et al., 1991; Weinstein et al.,1991). Also, clinical 
trials have shown that topical tretinoin can modify 
dysplastic or malignant melanocytes. Fading of some 
lesions or the elimination of some dysplastic nevi has 
been reported (Edwards and Jaffe, 1990). 

Retinoic acid increased tyrosinase activity and 
melanin synthesis in melanoma cell lines (Edward et 
al., 1988). Another study has demonstrated that, in 
melanoma cell lines, acitretin enhanced melanin 
synthesis while other reinoids, isotretinoin and 
temarotene have no significant effects on melanin 
production (Garbe et al.,1991). An inhibition of 
Milano genesis has also been demonstrated in some 
melanoma cell lines (Chakraborty et al.,1990). Few 
data are available on the effect of retinoic acid on 
normal human melanocytes. In a review of Yaar and 
Gilehrest (1991), it was stated that retinoid had not 
been demonstrated to have any effect on these cells. 

There is significant decrease in the size of the 
sebaceous glands in the treated thin skin. This result is 
in accordance with the results of previous 
investigators who showed that oral retinoid decrease 
the size of the sebaceous glands in the humans 
(Gomez, 1982; Plewig et al.,1982). Also, topical 
tretinoin decrease the size of the sebaceous glands and 
suppress sebum production in rats (Amany,2008). 
Isotretinoin has a potent inhibitory effect on both cell 
proliferation and lipid synthesis in human sebocytes in 
vitro (Zouboulis et al., 1991). These effects are most 
probably due to the anti-proliferative activity of 
isotretinoin resulting in prolongation of maturation of 
basal sebocytes and this explains the potent effect of 
isotretinoin in clinical treatment of hyperactive 
seboceous glands in acne vulgaris. 

In the present study, significant decrease in the 
amount of collagen fibers was demonstrated in treated 
adult and old animals. Many investigators reported 
that various retinoid have inhibitory effect on type I 
and/or III collagen synthesis by cultured human 
fibroblasts (Osada et al.,1994; Shigematsu and 
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Tajima, 1995). Also retinoid inhibit synthesis of 
collagen type II by cultured rabbit chondrocytes 
(Benya and Padilla, 1986). The in vivo effect of 
retinoid on the collagen fiber synthesis was 
conflicting. Some authors proved that topical retinoid 
stimulate their synthesis in human (Kligman et 
al.,1999) and in the experimental animals (Schwartz et 
al.,1991). Others claimed that topical tretinoin in 
human does not induce de novo synthesis of collagen 
and it does not counteract the inhibitory effect of a 
potent corticiosteroid on collagen pro peptides 
(Haapasaari et al.,1997), while others proved that 
topical retinoid could prevent the inhibitory effect of 
concomittent corticosteroids. The literatures dealing 
with the effect of oral retinoid on dermal collagenous 
fibers are few. Some authors reported that no dermal 
abnormalities were found either by L.M or E.M in 
human and hairless mice receiving oral isotretinoin 
and etretinate. Oral etretinate administration proved to 
have an inhibitory effect on collagen synthesis by 
fibroblasts as the serum carboxyterminal pro peptide 
of type I pro collagen level is greatly decreased 
(Osada et al.,1994). 

The mechanism of the inhibitory effect of 
retinoid on collagen synthesis probably occurs due to 
the reduction in the pro collagen m RNA (Oikarinen et 
al., 1989). Retinoid increase lytic effects of lysosomal 
enzymes of which collagenase are one. 

In the present study, the reticular fibers are 
increased in treated adult and old animals. These 
fibers are considered as immature collagen fibers. This 
increase in the amount of reticular fibers which are 
mainly formed of collagen III may compensate the 
decrease in the mature collagen fibers which are 
formed of collagen I,II and III. 

The most characteristic effect of isotretinoin on 
thin skin is the degenerative changes that occur in the 
hair follicles. Most of these follicles were transformed 
into thin cellular canals consisting of a few flattened 
cells surrounded by mononuclear cell infiltration. This 
degeneration explains the easily removable hair and 
alopecia that occurred in some areas in treated 
animals. Similar degenerative changes in the hair 
follicles were described in other cases of alopecia as in 
hot comb alopecia described by Sperling and Sau 
(1992). Also this appearance resembles hair follicles 
in the catagon phase. This result confirms that the 
anti-proliferative effect of isotretinoin on hyperactive 
proliferating hair matrix cells responsible for 
regeneration of hair follicles that occur in normal hair 
growth cycle. 

In conclusion, the long-term application of iso-
tretinoin may affect the normal structure of the 
epidermis and dermis being partially reversible after 
withdrawal of the drug. Due to its side-effects, the use, 

dosage, and time frame of tretinoin should be 
restricted to the advice of dermatologists. 

The general decrease in growth, proliferation and 
differentiation of the guinea pig dermal and epidermal 
cells demonstrated in this study may be explained by 
the result obtained by Fisher et al. (1992) in that 
retinoic acid decreased intracellular expression of 
transforming growth factors β. These are 
multifunctional peptides that exert potent regulatory 
effects during embryogenesis and participate in the 
regulation of growth and differentiation. This means 
that retinoic acid decrease that factor in cells capable 
of high proliferative activity in postnatal life 
resembling the hyper-proliferative embryonic cells. Of 
these cells are the keratinocytes, basal undifferentiated 
cells of the sebaceous glands, the hair matrix cells, and 
the dermal cells, mainly, the fibroblasts. Thus this 
anti-proliferative effect of isotretinoin, together with 
its anti-differentiating effect is responsible for most of 
demonstrated effects of isotretinoin in this study. 
Retinoids taken by mouth may cause birth deformities 
(Chaudhari et al.,2011). 

It is therefore recommended that retinoid in all 
forms may not be used by pregnant women because of 
the possible effect of that drug on the activity of 
proliferating and differentiating embryonic cells. 
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