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الخالصة
 حرى اتخيربز تًعرت:  يٓدف انبحذ انى حقييى حأريس يسْى انكٕاَصيى كيٕحيٍ عشسة في شفبء انجرسٔح عهرى انفئرساٌ المواا طرااقوا اللمو: األهداف
انًجًٕعت األٔنى حى عالجٓرب، ٌعشس فأزة بيضبء ذاث صحت جيدة ٔبُفط األعًبز ٔقعًج انى رالد يجبييع كم يجًٕعت يكَٕت يٍ تًعت فئسا
)%8،%4 بٕضع يسْى انفبشنيٍ نٕحدِ عهى انجسح أيب انًجًٕعرت انزبَيرت ٔانزبنزرت فرخى عالجٓرب بٕضرع يرسْى انكرٕاَصيى كيرٕحيٍ عشرسة بخسكيرص
عهى يُطقت انجسح عهى انخٕاني ٔكسزث ْرِ انًعبنجت كم يٕو نًدة ظبعت أيبو يع حدٔيٍ قيبض حجى انجسح َٔعبت حقهص انجسح في انيرٕو األ
فبنًجًٕعربث انًعبنجرت ببظرخ داو، ّ احظُب أٌ ُْبك فرس يعُرٕب بريٍ انًجربييع يرٍ حيرذ َعربت حقهرص انجرسح ٔحجًر:ٔانسابع ٔانعببع النتاقج
 يرسْى انكرٕاَصيى كيرٕحيٍ عشرسة يحفرص ٔيعرست يرٍ شرفبء: يسْى انكٕاَصيى كيٕحيٍ عشرسة برأب حسكيرص حكرٌٕ اظرست ببيخزبنٓرب نهشرفبء االسوتنتااا
جسٔح انجهد في انفئساٌ انً خبسيت

ABSTRACT
Aims: the current paper examines the topical effect of Coenzyme Q10 ointment in mice. Materials and
Methods: Fifteen well male albino mice with equivalent age were designated for this research. The animals
were divided into 3 clusters of five animals for each group. Group one worked as a control and was applied
Vaseline ointment topically on skin wound. Groups; two and three were applied topically Coenzyme Q10
ointment 4%, 8% respectively on skin wound. These applications were repeated every day. The wound size
and wound contraction ratios were measured in 1st, 4th, 7th days of the experimental procedure. Result: There
were significant differences between groups in wound size and wound contraction ratios. The groups were
treated with Coenzyme Q10 in different concentrations. They are better in rating the wound healing.
Conclusion: The topical application of CoQ10 in different concentrations encourages the wound curing in the
soft tissue of mice.
Key words: Coenzyme Q10; Wound healing; Wound contraction ratio.
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divided into two types; acute and chronic
according to physiology of wound healing (4)

Wound is described as a break in the
continuity of tissues, resulting from trauma
or pathological change that initiates a
process of repair
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(1ʻ2ʻ3).

Wounds can be

Wound healing is a natural physiological
reaction to tissue injury and a sequence of
complex

biological

processes

(5)

,

furthermore, wound healing is a defensive
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role of the body that efforts on rapid
rescue

(6)

Consequently, the aim of the present study is

. The essential variance between

to make a different concentration of

wound healing and regeneration is that all

Coenzyme Q10 as ointment to study the

matters are capable of renewal, but healed

topical effect of it on wound healing in mice.

tissue does not continually own the identical
functionality or morphology because the
misplaced tissue

(7)

.According to time and

MATERIALS AND METHODS
Animals

methods of closure, there are three types of
wound healing, wounds heal by primary,

In the present study, we selected fifteen
healthy male albino mice with equal age,

secondary and tertiary intention (8ʻ9) .

about 20-30 gm weighted. Mice were gotten
Coenzyme Q10 is a fat-soluble

from animal maintenance housed in Collage

antioxidant compound. It plays as a key

of Dentistry / Mosul University (Iraq). The

element of the of the electron transport chain

animals were kept in plastic cages under

for cellular adenosine triphosphate (ATP)

12hs. light\12h dark cycle at 22±2˚C and

creation
result

(10)

. It has also an anti-inflammatory

access to fed with normal diet and tap water.

(11)

. The biosynthesis of CoQ10 takes

place in the mitochondria of the liver, heart,
kidneys and muscles, where they require a
greater quantity of energy for their multiple
biological

roles

(12)

.

The

chemical

construction of CoQ10 is similar to vitamin
K, while CoQ10 is not reflected in a
vitamin, as it is the only lipid - soluble
antioxidant that animal cells manufacture de
novo in the body

(13)

. Coenzyme Q10 is

known to be a redox-active lipophilic
antioxidant, scavenging reactive oxygen
species

(ROS)

and

peroxidation in the body

preventing

lipid

Preparation of Coenzyme Q10 ointment
Two

different

concentrations

Coenzyme Q10 ointment were prepared

of
(16)

by mixing (4, 8 g) from Coenzyme Q10
powder (Windmill, USA) in 100 gm
Vaseline (India) to provide final dose (4%,
8%) W\W with constant mixing utilizing a
glass rode until identical ointment were
made .The ointment was saved in plastic
bowls and kept in refrigerator at 4Co till
used.
Testing on animals:

(14)

.
Each mouse was given 50 mg/kg ketamine

The skill of it is a lot larger than vitamin

hydrochloride (anesthetic) mixed with

E and it was also recognized to aid the

xylazine 10mg/kg (sedative analgesic and

absorption of lipid soluble antioxidant

muscle relaxant), after 5-10 minutes the

vitamins, such as vitamin A and E
Al – Rafidain Dent J
Vol. 19, No1, 2019

(15).

mouse reflexes were checked to ensure
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that anesthesia was taken. Each animal

Statistical Analysis

was anesthetized, laid down in ventral
side on the surgical board, covered with
sterile towel exposing dorsal side only.
The hair on surgical area was shaved,
washed with a tap water and antiseptic
was performed, 10 mm longitudinal full
thickness line incision was done. The

The records were stated as mean ± SD,
variance between three experimental sets
were statistically analyzed by one way
analysis of variance (ANOVA) followed by
Duncan test. The close of significance was
at p < 0.05.

wound (area of incision) in control group

RESULTS

was covered with Vaseline only, while,
the wounds in the second study group was
covered with Coenzyme Q10 ointment.
The wounds in the third study group was
covered with Coenzyme Q10 ointment
.These application were repeated every day,
and the wound size measured in 1st ,4th ,7th
days of the experimental procedure by
multiplied length with width of wound

(17)

.

The wound contraction ratio (WCR) was
calculated by using this equation:
WCR= (A0 – A1)

0 *100

Where A0 and A1

In our study, it is found that after 24
hs. of induced the wound. The mean value
of wound size was 2.25 mm2 and wound
contraction ratio was 77.5% in control group
which was the lowest value, while the mean
value of wound size was1.33 mm2 and
wound contraction ratio was 86.7%
group treated topically

in

with 8% of

Coenzyme Q10 which was the highest one
when comparing it with control group and
group

treated

topically

with

4%

of

Coenzyme Q10, but has no significant

are respectively the initial area and the

difference in wound size between three

wound area after the application of the

groups at p-value was > 0.05 (Table 1,2)

treatment

(18)

.

(Figure 1,4).

Table ( 1 ): Wound Size Finding of Skin Comparing Between Control ,Q10 4% and Q10 8%
Groups Treated Topically.
Duration
1st day

4th day
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Group
Control
CoenzymeQ10
ointment(4%)
CoenzymeQ10
ointment(8%)
Control
CoenzymeQ10

Mean ± Stander Deviation
2.25 ± 0.45
1.78 ± 0.53

P-value
0.1

1.33 ± 0.23
1.88 ± 0.33
1.20 ± 0.00

0.002*
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7th day

ointment(4%)
CoenzymeQ10
ointment(8%)
Control
CoenzymeQ10
ointment(4%)
CoenzymeQ10
ointment(8%)

0.76 ± 0.15
1.23 ± 0.25
0.81 ± 0.31

0.012*

0.30 ± 0.17

Table (2 ): Effect of Coenzyme Q10 (4%, Topically) and Coenzyme Q10 (8%, Topically) on
Wound contraction ratio (mm2).
Group
Control
Coenzyme Q10
ointment(4%)
Coenzyme Q10
ointment(8%)

Wound contraction ratio (WCR)%
1st day
4th days
77.5%
81.2%
82.2%
88%

7th days
87.7%
91.84%

86.7%

97%

92.34%

Figure (1): Mean Rank Differences of skin wound size between variables treated topically at 1st
day .
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Figure (4): Effect of Coenzyme Q10 (4% topically) and Coenzyme Q10 (8% topically) on wound
contraction ratio in mice after one day.

After four days the group treated

treated topically with 4% of Coenzyme Q10.

topically with 8% of Coenzyme Q10

However, the mean value of wound size

remained the highest one in wound healing

1.88 mm2 and wound contraction ratio was

score. The mean value of wound size was

81.2% in control group, p-value of wound

0.76 mm and wound contraction ratio was

size was found to be ≤0.05 which indicating

92.34% , while the mean value of wound

significant difference between three groups

size was1.2 mm2 and wound contraction

(Table 1, 2) ( Figure 2, 5).

2

Mean

ratio was 88% in group. This group was

2
1.8
1.6
1.4
1.2
1
0.8
0.6
0.4
0.2
0
control

Coenzyme Q10 Coenzyme Q10
(4%)
(8%)

Figure (2): Mean Rank Differences of skin wound size between variables treated topically at 4th
day.
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Figure (5): Effect of Coenzyme Q10 (4% topically) and Coenzyme Q10 (8% topically) on wound
contraction ratio in mice after four days.

Observation of the wound healing

treated topically with Coenzyme Q10 4%,

found that the mean value of wound size in

8% after seven days 91.87% and 97%

group treated topically with Coenzyme Q10

respectively after induced the wound in

2

4%, 8% after seven days 0.81mm and 0.30

comparison with control group 87.7%, p-

mm respectively after induced the wound in

value of wound size was found to be ≤0.05

comparison with control group 1.23 mm2.

which

The wound contraction ratio in group was

between three groups (Table 1,2)(Figure 3,

2

indicating

significant

difference

6).
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1.4
1.2
1

Mean

0.8
0.6
0.4
0.2
0
control

Coenzyme Q10
(4%)

Coenzyme Q10
(8%)

Figure (3): Mean Rank Differences of skin wound size between variables treated topically at 7th
day.

Figure (6): Effect of Coenzyme Q10 (4% topically) and Coenzyme Q10 (8% topically) on wound
contraction ratio in mice after seven days.
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decrease in inflammation rise healing

DISCUSSION
Wound healing is a complex process
consisting

of

many

step

starting

by

processes(23).
Topical application of CoQ10 inhibited

inflammation, granulation tissue formation,

oxidative

angiogenesis, re-epithelization and wound

inflammatory reactions,

contraction(19).In present study, the wound

quicken wound healing, this is steady with

contraction ratio (WCR) in treated animals

other study, which established that anti-

with Coenzyme Q10 was faster than control

oxidative

group. In the first part of wound healing is

stress

and

properties

its

associated

and

this

of

CoQ10

cutaneous wound healing in mice

may

made

(24)

.

characterized by the progress of the

CONCLUSION

inflammatory response and removal of
debris, and the early proliferation step, with

The data of this study revealed that

the advance of the granulation tissue(20).

topical application of Coenzyme Q10

Neutrophils

accelerate the wound healing of skin .

produce

an

collection

of

proteolytic enzyme which digest hurt tissue
element and reactive oxygen species (ROS)
and several other inflammatory mediators.
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