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ABSTRACT 
 

Aging is the continuous process that results in the thinning and dryness of skin. The number of 
epidermal cells decreases and their mitotic activity slows down. Different antiaging agents are used 
both topically and orally to reverse or stop age related changes in the skin. We conducted an 
experimental study to see the microscopic changes of topically applied antiaging agents on the skin. 
Sixty-four female Swiss albino mice were obtained and divided into control and experimental groups. 
Control group A was applied only aqua base cream to the dorsal skin  while control group B was 
applied nothing on the skin and experimental group C was applied glycolic acid for six weeks duration 
on the dorsal skin surface. Reversibility of the treatment was also checked by applying the treatment 
only for six weeks and next six weeks no agent was applied. In experimental group C we found 
increased thickness of the two layers of skin as compared to controls. No permanent changes were 
produced. Our results suggested that glycolic acid is one of the better choices for treatment of anti 
aging. 
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INTRODUCTION 
 

Skin is one of the important and the largest organs of 
the body, which clearly depicts the picture of aging 
process

1-2
. Skin aging may be time related or 

environment related. Time related aging is also called 
intrinsic aging results in wrinkling and dryness

3 
of 

skin. Different environment related factors like 
sunlight, radiations, stress, poor intake, smoking and 
pollution are responsible for photoaging. The 
ultraviolet radiations (UVR) present in the sunlight are 
the most dangerous and results in the premature 
aging

4
. 

Multiple results of aging are thinning of epidermis and 
dermis, reduced adherence of keratinocytes, less 
production of sebum, reduced number of sweat 
glands and flattened dermal papilla. All these 
changes result in wrinkling and skin dryness

1-3
. 

These days everyone is using some rejuvenating 
agent for beautifying their skin. Most of these people 
have reduced wrinkles and skin dryness problems as 
compared to others. Different rejuvenating agents are 
easily available in the market to the public. The 
effectiveness of different antiaging agents like lotions, 
creams and moisturizers is controversial, as many of 
these cosmetic products, have not undergone proper 
histological testing

6
.  

     Glycolic acid is a powerful anti-aging agent. It 
removes the dead cells and exposes newer cells so 
improving the outlook of skin. It is superficial peeling 
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agent and mostly used in combination with other 
topical agents like retinol and salicylic acid

7,8
. We 

studied its histological effects on the skin of albino 
mice.  
 

MATERIALS AND METHODS 
 

This study was conducted at the Postgraduate 
Medical Institute (PGMI), Lahore. This randomized 
control trial was conducted by using Swiss albino 
mice as an experimental model. Sixty four female 
albino mice were obtained from the VRI, Lahore. The 
selection criteria were 9-12 months age and 25-30 
grams weight. They were housed in experimental 
research laboratory of the Postgraduate Medical 
Institute (PGMI), Lahore, under controlled 
conditions

3
. They were fed on standard mice diet and 

water ad libitum. After acclimatization of animals for 
one week, procedure was started. Balloting method 
was use to divide the Swiss albino mice randomly 
into different groups. Each group had 32 mice and 
the two sub groups in each group had 16 mice each. 
Thirty two mice were selected at random from treated 
animals eight from each sub group whose untreated 
dorsal skin was taken as untreated control group B. 
After Six weeks subgroups 1 were sacrificed and 
after twelve weeks subgroups 2 were sacrificed. 
 

RESULTS 
 

All the data was entered and analyzed by SPSS 
version 17.0. Thickness of epidermis and dermis was 
presented as Mean±SD. Thickness of Epidermis after 
six and twelve weeks were compared by paired t-test 
to find out p-value (Table 1; Fig.1-5). 
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Table 1: Comparison of epidermal thickness in different 
experimental and control groups after six and twelve 
weeks. 

Groups 
Mean± SD t-

value 
p-value 

6 weeks 12 weeks 

A 
20.38±1.

13 
19.56±1.92 1.03 0.319 

B 
20.13±2.

05 
19.13±1.60 1.09 0.295 

C 
44.81±3.

51 
21.06±1.64 17.33 0.000* 

Paired t-test was used to calculate p-value 
*p-value<0.001 significant 

 
Thickness of dermis after six and twelve weeks in 
different groups was presented by mean±SD. Paired 
t-test was used to compare them and find out p-value 
(Table 2; Fig.1-6).  
 
Fig 1: Bar graph showing the comparison of epidermal 
thickness in different groups after six and twelve weeks. SD 
is shown by Ι and * shows significance. 

 
 
Table.2: Comparison of dermal thickness  in different 
groups after six and twelve weeks. 

Groups 
Mean± SD t-

value 
p-value 

6 weeks 12 weeks 

A 
204.88± 

11.64 
202.00± 
15.19 

0.42 0.677 

B 
205.00± 

17.38 
200.81± 

8.73 
0.61 0.556 

C 
226.94± 

10.34 
209.06± 
17.12 

2.53 0.024* 

Paired t-test was used to calculate p-value.*p-value<0.05 
significant 

Fig 2: Bar graph showing the comparison of dermal 
thickness in different groups after six and twelve weeks. SD 
is shown by Ι and * shows significance. 

 
 
Fig.3. Photomicrograph of the skin of vehicle control group 
A after 6 weeks, showing separation of keratin layer (purple 
arrow) and minimal changes in thickness of epidermis 
(green arrow). H & E stain X, 400. 

 
 
Fig.4. Photomicrograph of the skin from the control group B 
without any topical treatment after 6

 
weeks, showing 

epidermis (green arrow), dermal collagen bundles (red 
arrow) and hair follicles are also visible. H & E stain X, 400. 

 
 
Fig.5. Photomicrograph of the skin of group C (glycolic 
acid) after 6 week, showing increased thickness of 
epidermis (green arrow) and thick collagen bundles (yellow 
arrows) and prominent fibroblasts in dermis. H & E stain X, 
400. 
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Fig.6. Photomicrograph of skin of group C after 12 weeks, 
showing reduced thickness of epidermis (green arrow), 
dermis with hair follicles and sebaceous glands (red arrow) 
and rete ridges of dermis (blue arrow). H & E stain X, 200. 

 
 

DISCUSSION 
 

Aging is a process that continues with time sooner or 
later. Both environmental  and time related aging 
affect the skin.skin of face is affected more with the 
aging process

8
. The two layers of skin are epidermis 

and dermis. Epidermis is epithelial layer consisting of 
five strata. The  stratum basale and stratum 
spinosum are collectively called stratum 
germinativum. The epidermis is separated from the 
dermis by basement membrane. Dense irregular 
connective tissue is the major component of 
dermis

9,10
.  

In our study, epidermal and dermal thickness of 
albino mice skin in experimental group after 6 week is 
significantly increased as compared to control 
groups. Similar results were also seen with the 
studies conducted by Bhattacharrya and Dhar

3,11
. 

The number of lamellar bodies and layers of stratum 
corneum also increased with glycolic acid application. 
Basal cell proliferation is mainly responsible for 
epidermal thickness. Epidermal thickness and more 
hyperkeratosis are the results of glycolic acid

7 
. 

There is also increased proliferation of fibroblast 
resulting in greater thickness of dermis. The 

improvement in the different aspects of skin in human 
studies were also clinically observed by use of 
glycolic acid. Multiple skin problems regarding aging 
like wrinkling and  dryness were also studied in the 
human volunteers. Positive changes were seen like 
smoothness, firmness and reduced wrinkles all 
leading to re-emergence of newer skin

8,12,13
. Topical 

antiaging agents containing alphahydroxy acids and 
antioxidants have been proved more beneficial 
antiaging agent by the studies of Kumari et al., and 
Watson et al

14,15
.  

Besides the epidermis the beneficial effects are 
also seen in the dermis of skin showing increased 
bundles of collagen fibers in experimental group as 
compared to controls. No effect is found to be 
permanent all are temporary only during the period of 
treatment with antiaging agent. Glycolic acid is 
nowadays frequently used in different cleansers, 
toners, moisteurizers and masks. Commonly 
available agents are combination of two or more 
antiaging agents producing enhanced response. The 
antiaging agent with some long lasting effects is the 
requirement of time and must be investigated by 
further studies.  
 

CONCLUSION 
 

The epithelial thickness and collagen tissue  are 
increased  with the use of topical agent glycolic acid. 
These changes seems to be reversible.  
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