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HISTOLOGICAL EFFECTS OF ASCORBIC AND GLYCOLIC ACID
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ABSTRACT:
AIM: To observe the histological eﬀects of combination of ascorbic and glycolic acid on skin.
DESIGN: Experimental randomized control trial study
METHODS: We selected ninety six female albino mice and randomly divided them into diﬀerent
experimental and control groups. The control group A received the application of aqua base cream
and the control group B received nothing while the experimental group received the combination of
ascorbic and glycolic acid. All agents were applied for six weeks duration after which no treatment
was given for next six weeks to see whether the eﬀects were temporary or permanent.
RESULTS: The microscopic changes were like increased number of layers in epidermis and
increased thickness of dermis. We used paired t-test for the calculation of p-value.
CONCLUSION: The eﬀects produced were temporary and reversed after stopping the treatment.
The combination of ascorbic and glycolic acid is better choice for rejuvenation.
KEY WORDS: Combination of ascorbic and glycolic acid, epidermal thickness, reversible
eﬀects.
INTRODUCTION:
The skin has very important cosmetic value for
everyone and protects the underlying organs
from the harmful eﬀects of ultraviolet
radiations. Aging produces the eﬀects in all the
organs of body. Skin being the most exposed
part suﬀers a lot and depicts the eﬀects of aging
mostly as wrinkling and dryness[1,2]. Time and
environment related factors produce aging in all
the body organs but the exposed parts are more
vulnerable. Especially the face shows the more
pronounced age related changes[3,4,5]. The skin
sagging, dryness and uneven pigmentation are
the major signs of aging which are mainly due to
decreased microcirculation with age [6,7,8].
Day by day newer techniques are introduced for
rejuvenation. As the exposed body parts like
skin of face and hands are aﬀected more so
methods are also targeted to rejuvenate these
organs. The surgical methods require proper
skill and setups. Everybody wants to rejuvenate
oneself with easily available method. The
topical agents are a simpler and better choice as
compared to other surgical procedures[9,10,11].
6

Some fruit acids like glycolic and ascorbic acids
are commonly used as rejuvenating agents for
all types of skin. These are the superﬁcial peels
and easily available in the market and are quite
economical. No expertise is required for their
application. Their eﬀects are localized as they
only enter the superﬁcial layers of skin[12,13].
These fruit acids improve the skin outlook by
photo protection, acting as antioxidants,
increasing the microcirculation and help in
wound healing by stimulation of mitosis. These
increase the dermal ridges so area of contact
between epidermis and dermis is increased and
stimulate angiogenesis leading to increased
nutrients and oxygen supply to the epidermis.
As the synthesis of collagen is dependent on
ascorbic acid so increase the collagen bundles in
the dermis [14,15].
Corresponding Author:
Dr. Rukhsana Jabeen
Assistant Professor Anatomy,
Sargodha Medical College, Sargodha
E.mail: dr.rukhsanajabeen@yahoo.com

JUMDC Vol. 9, Issue 3, July-September 2018

JABEEN R., et al.

HISTOLOGICAL EFFECTS OF ASCORBIC AND GLYCOLIC ACID

Antioxidants are the agents which protect
against the oxygen free radicals being
continuously produced in the skin by exposure
to ultraviolet radiations. The glycolic acid and
ascorbic acid are the potent rejuvenating
agents. These days they are commonly used in
diﬀerent skin care products in combination. So
we studied their eﬀects on skin in
combination[8,16].
MATERIALS AND METHODS
Study procedure: This study was an
experimental randomized controlled trial
conducted at the Postgraduate Medical Institute
(PGMI), Lahore. Ninety six female retired
breeder Swiss albino mice were procured from
the VRI, Lahore. Female mice of nine to twelve
months of age weighing 25-30 grams were
selected.
They were kept under controlled conditions1, in
the experimental research laboratory of the
Postgraduate Medical Institute (PGMI), Lahore.

They were provided standard mice diet and
water ad libitum. After acclimatization of
animals for one week, procedure was started.
Swiss albino mice were randomly divided by
balloting method into experimental and control
groups with 32 mice in each. Each group was
further subdivided into 1 & 2 consisting of
sixteen mice. Subgroups 1 were sacriﬁced after
six weeks and subgroups 2 were sacriﬁced after
twelve weeks. Histological slides were prepared
and examined under microscope.
RESULTS:
All the data was collected, entered and analyzed
by using the SPSS version 23.0. Epidermal and
dermal thickness was measured in micrometers
(µm) presented by mean±SD. These were
compared by using paired t-test. Epidermal
thickness comparison is shown by Table 2 while
dermal thickness comparison is shown by Table
3.p-value<0.001 is taken as signiﬁcant.

Table 1
Groups Treated With rejuvenating agents
Duration
Of therapy

Time at sacriﬁce

A1

6 Weeks

6 Weeks

A2

6 Weeks

12 Weeks

B1

-

6 Weeks

B2

-

12 Weeks

C1

6 Weeks

6 Weeks

C2

6 Weeks

12 Weeks

Groups
A
B

C

Treatment used
Aqua base cream
No treatment
Ascorbic acid 15%+Glycolic
acid10%

Table 2
Comparison of thickness of epidermis in µm in diﬀerent experimental and control groups after
6& 12 weeks.
Groups

Mean± SD

t-value

p-value

19.56±1.92

1.03

0.319

20.13±2.05

19.13±1.60

1.09

0.295

51.69±5.41

22.31±1.25

14.96

0.000*

6 week

12 week

A

20.38±1.13

B
C

*p-value<0.001 signiﬁcant
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Table.3
Comparison of thickness of dermis in µm in diﬀerent experimental and control groups after six
and twelve weeks.
Mean± SD
Groups

t-value

p-value

202.00±15.19

0.42

0.677

205.00±17.38

200.81±8.73

0.61

0.556

238.44±15.86

208.75±13.99

3.97

0.001*

6 week

12 week

A

204.88±11.64

B
C

*p-value <0.001 signiﬁcant
DISCUSSION:
This experimental study was conducted to
observe the eﬀects of antiaging agents. In this
study we observed the changes produced by the
combination of diﬀerent rejuvenating agents on
cellular level in skin. We used the combination
of topical rejuvenating agents like ascorbic acid
and glycolic acid by using the experimental
model of Swiss albino mice. According to our
results use of combination rejuvenating agents
is better choice and produced beneﬁcial
results[17]. All our results were for shorter period
and did not produce any permanent changes at
cellular level, so also favoring the safety of
these agents. Any agent stimulating the mitosis
for longer period of time may produce harmful
eﬀects [15,17] . Our study showed signiﬁcant
increase in the thickness of epidermis and
dermis after application of topical treatment for
six weeks duration in the experimental group as
compared to the control groups. All changes
produced were temporary and thickness was
s low ly red uced aft er t w elve w eeks of
observation. Our results are comparable with
the studies of Bhattacharrya (2009). Other
studies conducted by the scientists like Dhar
(2009), Cho (2007) and Rachel (2003) also
observed the similar results[1,3,17,18].
Enhanced thickness of epidermis was the result
of increased proliferation of basal cells by the
eﬀects of combination agents. Combination
agents also stimulated the increased
proliferation of ﬁbroblast in the dermis resulting
in increased thickness of dermis[18,19]. The
combination of ascorbic and glycolic acid
produced beneﬁcial results in the experimental
8

group after six weeks as compared with control
group by their topical application[20,21]. The
superﬁcial peel like glycolic acid helps in
exfoliation of dead skin cells in superﬁcial layers
and stimulation of basal layer cells are very
eﬀective rejuvenating agents. The microscopic
study of the skin samples correlated these
results with the studies of Puizina et al., (2010);
Rittie et al., (2008) and Rachel et al.,
(2003)[3,7,20]. The ascorbic acid is the major
stimulus for production of collagen ﬁbers in the
dermis. The combination of these two agents is
really helpful for rejuvenation in diﬀerent skin
compartments by proliferation of epidermal
cells and enhanced synthesis of dermal
collagen[3,17].
We applied the agents topically as their local
application is more beneﬁcial for antiaging
eﬀects. The local contents of these agents
increase many folds by their topical application
as compared to their oral administration. So
their topical use is more eﬀective for skin
rejuvenation[22,23]. These agents also act as
antioxidants so, protecting the skin from
harmful eﬀects of ultraviolet radiations and free
radicals. Now a day these are commonly used in
diﬀerent products like sun blocks, lotions and
creams[14,24,25]. The antiaging eﬀects of these
agents are well established during their
application period later on they are reduced. So
the permanent skin changes are not produced
by the application of these agents. The
combination of diﬀerent agents is better choice
as combined eﬀects of diﬀerent agents are
increased leading to enhanced response.
Further researches are needed for production of
better antiaging agent.
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CONCLUSION:
Our study suggested that the combination of
ascorbic and glycolic acid is better choice for
skin rejuvenation. All the changes produced are
for the treatment duration only and not
permanent. This will help out for ﬁnding better
antiaging agent.
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“PERFECT HAPPINESS COMES WITH KNOWLEDGE, AND
PARTIAL HAPPINESS COMES WITH ABSTINENCE (CONTROL,
FORBEARANCE, ZUHD), WORSHIP WITHOUT KNOWLEDGE AND
WITHOUT ABSTINENCE MERELY EXHAUSTS THE BODY.”
Hazrat Ali (Karmulha Wajhay)
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