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The Wound Healing Effect of PDRN (polydeoxyribonucleotide)
Material on Full Thickness Skin Defect in the Mouse

Yo Han Kim, M.D.! Jong Hoon Lee, M.D.
Kyung Hee Min, M D , Sung Hee Hong, M D.!
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Eulji General Hospital, College of Medicine, Eulji University,
Seoul; 3Depm‘tmemt of Bio-Medical Laboratory Science,

College of Health Science, Eulji University, Sungnam, Korea

Purpose: Many topical agents had been used for burn
or wound treatment. An awareness of topical agents on
various aspects of wound healing permits the clinician to
choose the most appropriate material to advantageously
control the wound process and final results. Although
polydeoxyribonucleotide (PDRN) was used as a tissue
repair stimulating agent in a number of human diseases,
such as ulcers and burns, its wound healing effects were
largely unreported. We aimed to compare the wound-
healing effects of PDRN and common dressing materials
on full-thickness skin defect in the mouse.

Methods: Full-thickness skin defects were made on the
back of mice (N=60). The mice were divided into the follo-
wing 4 groups according to the dressing used for the
wounds: group O (Polydeoxyribonucleotide cream), group |
(Polydeoxyribonucleotide solution), group M (Medifoam®),
and group G (dry gauze, control group). We analyzed the
gross findings, wound sizes and histological findings for the
groups.

Results: The rate of wound size was decreased in order
of group |, group O, group M and group G. The histological
findings revealed that the | group showed more reepitheli-
alization and granulation tissue formation and less inflam-

Received November 26, 2009

Revised March 3, 2010

Accepted March 23, 2010

Address Correspondence : Jong Hoon Lee, M.D., Department of
Plastic and Reconstructive Surgery, Eulji General Hospital,
280-1, hagye 1-dong, Nowon-gu, Seoul 139-711, Korea. Tel:
02) 970-8255 / Fax: 02) 978-4772 / E-mail: joaljh@eulji.ac kr

* B> 20099 = A 673 TRt B 2] etk e] sha i Sjo A 2
26 LEHYL.

* B Rl AL E ARANE

url Y e,

& AR ol WA GleE

A et BATsst gl el shay

matory cell infiltration than the other materials. The grade
score of wound healing was increased in order of group |,
group O, group M and group G.

Conclusion: PDRN applicated wound dressings can be
used for treating a full-thickness skin defect wounds. Con-
sidering its superior efficacy in comparison to the efficacies
of other wound dressings, PDRN soaked gauze dressing
should be preferentially used for the treatment of full-
thickness skin wounds.

Key Words: Polydeoxyribonucleotide, Skin defect, Wound healing
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a. 1.875w/v% Polydeoxyribonucleotide solution
(Placentex® Integro, Mastelli Srl, Sanremo, Italy)
b. 0.0008 w/w% Polydeoxyribonucleotide cream
(Placentex® Pomata, Mastelli Srl, Sanremo, Italy)
c. Medifoam® (Ildong Pharm. Co. LTD., Seoul, Korea)

1) ZerE & AHX|

99% 2.2.2-tribromoethanol (Purum®, Fluka, USA) 10 g
% tert-amyl alcohol (ReagentPlus®, Sigma-Aldrich, USA)
10 mLe} &3t A& 100%= 3lo] phosphate buffered
saline (PBS)E &3}3lo] 5%=2 3]43%F & 0.006 mL/g2] &
Fo= 60np2|o] FoA B4 Wi FARSH nitE g 3 59
ol 3= 2 AASAT 9 Tl = 2= AAT F
10% povidone-iodine % 70% ethanolZ 55 A=3dlal
Bovie (Megadyne, Draper, USA)E ©]|-83}o] panniculus
carmosus5 74| 1 x1cm =7]19] ZZ3 o] &oh= A3
B AL YAs 2 15meN A 2918 Sy
v what Akl 1.875 w/v% Polydeoxyribonucleotide
£ soaking © 2 *|x|g} I # |+, Polydeoxyribonucleotide
cream A X[t O A%, Medifoam® © & 2|3t M #%]
& A0 R B9l dry gauzeTh o2 XSG AR
= 2o BFste] 242 27)9 A=E FAT =1
] X2 Ak 1.875 w/v% Polydeoxyribonucleotide 3
mL2Z soakings}% 1L, O # x| 0.0008 w/w% Polydeo-

xyribonucleotide cream< HFE 3 HAfof| H21519] o,

Table I. The Quantity Analysis of Wound Healing

M H 222 2o 517]2] Medifoam® 0.8 34)

Zale. 2}A

’8‘ E'g_‘ 7 — 1= O
% A2Z Qo| o3 W YA BF
Nephew, London, UK) o 2 U353+

Version 2.01 Alpha 4 (Microsoft Corporation, Redmond,
Washington, USA)E ©]-8-5F0] AH/o] H
7% WA o 1x1am A7)0 AAZE

2 =4I BT WAL '

TE S ‘
2 BAA T FAEAT PA HA TR

olx4] FA4) e} FAatel] Lpehts )4k

T2 2-3Y (Ao m e
= AR F= 42 cage shutol| oF viE¥ Yl 25
ot gkl on 7|t B9t A= (BL79, PMI Inc, St.

1904 WAL 100%: 515 WHg il
= wlastoh 4UAels 2 18R 15

2 4%

o 32319
of Raslgct 1
Opsite®, Smith &
Hlojze 14si%
Hog Algatglet

Haste] Apaet A, oled] F4,

Score
Grade of reepithelialization & Finding of reepithelialization & granulation None 0
granulation tissue formation tissue formation in wound <1/3 1
1/3-2/3 2
>2/3 3
Grade of inflammation Finding of inflammatory cells in wound None 0
Rarely -1
Scattered 2
Grouped -3

The quantity of wound healing is sum of score of grade of reepithelialization and inflammation.
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AEZ FEZ2 TAED Q= AEHE 2, 2 72 o231
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Fig. 1. Gross finding of full-thickness wound on dorsum of mouse at 4 days. (Above, left) Polydeoxyribonucleotide cream
(O) group. (Avove, right) Polydeoxyribonucleotide solution (I) group. (Below, left) Medifoam® (M) group. (Below, right) Gauze

(G) group.
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BE H2ZA AZro] Aol wkek PAFw o] haah
= T, el Gl ujste] Age] A4
o] §ofah) B 243t9ie (two-way ANOVA, p <
0.000). 2} X2129] 4, 7, 108¢] UxpE Aol = §olstsict
(two-way ANOVA, p <0.000). 18]t} 291=1,0, M, G
HA o] 202 UreltOLt HAFE 7h] AApE Hfolo]
o ALFEA A 4, 700l O M) T HX|tolut
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Fig. 2. Error bars indicating the standard deviation for
wound size change (%) according to the day and type of
wound dressing [Polydeoxyribonucleotide solution (I), Poly-
deoxyribonucleotide cream (O), Medifoam® (M), and gauze
(G) groups]. The differences among the groups were statis-
tically significant (two-way ANOVA, p < 0.000). The order of
the rate of wound-size decrease was I > O > M > G groups.
At 4, 7 days, the differences among the groups were statis-
tically significant except O group. At 10 days, the differences
between experimental and control groups were statistically
significant, but were not each experimental groups.

Table Il. Mean of Wound-healing Grade
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F4) A=, Aol Lhehks 24k 2

I Ha7h S7FekalL, ARadEs gRERt S vlagt
Ayf A2 gbofl Fefgt zpol 7k AT (Kruskal-Wallis
test, p <0.002) (Table I). FAHx]4 Fite BE X 2|Lo]
2wl GEEr 3o, &= 1 O, M, G AHA79
o2 et (Fig. 4).

v, o &t

AZE o83t AA= Aoyt HREdS AMgEHE T
21291 W0 4 5-E] Hydrofiber A14¢1 Aquacel®, hydro-
colloid A#¢] Duoderm®, Comfeel® 92l & =4 Aol

Ao} 28 E2S ol g1t ohlRt =l WHEE A
AHEE|TL ST,

PDRNS: AFA], ]34 el AHEshs Aol 23]
£ 34 ROz AEA DNA UHEOR T4 9]
t}. Purine¥} pyrimidine nucleotide5°] phosphodiester
Aol oJ3) WA B0, 50-2000742] A2 A
deoxyribonucleotides 2] 3|2 A= o] Q1o deoxyri-
bonucleotides, deoxyribonucleosides ¥4} o}uj2} purine,
pyrimidine- 2514 ¥c}h* PDRNS & nucleotided]]
F3ke- FA| E+=d| nucleotides?} nucleosides= {7 &

4 days 7 days 10 days
Mean
R E G Sum R E G Sum R E G Sum
(@] 1 -1 1 1 2 2 1 1 1 -1 2 2
I 1 -1 1 1 2 2 2 2 2 -2 2 2
M 1 -2 1 0 1 2 1 0 2 -2 1 1
G 0 2 0 2 1 -3 1 -1 1 2 1 0

R, mean of reepithelialization; E, mean of epithelial inflammation; G, mean of granulation tissue formation; Sum, sum of mean of
reepithelialization, epithelial inflammation and granulation tissue formation.
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Fig. 3. Histological findings of the wound after 10 days (Hematoxylin and eosin stain, x 100). (Above, left) Polydeoxyri-
bonucleotide cream (O) group. It shows focal reepithelialization, moderately formed granulation tissue, and mildly remained
wound inflammation. (Avove, right) Polydeoxyribonucleotide solution (I) group. It shows moderate reepithelialization,
moderately formed granulation tissue, and moderate wound inflammation. (Below, left) Medifoam® (M) group. It shows
moderate reepithelialization, mildly formed granulation tissue, and moderate wound inflammation. (Below, right) Gauze (G)
group. It shows focal reepithelialization, mildly formed granulation tissue, and moderate wound inflammation.

25 t

c

b3 - =0
= —— |

£ wl

§ — M

S o G5
,25 L

4 7 10
Day

Fig. 4. Mean of wound-healing grade by day and dressing
groups [Polydeoxyribonucleotide solution (I), Polydeoxyri-
bonucleotide cream (O), Medifoam® (M), and gauze (G)
groups]. The order of the grade score of wound healing
increase was I > O > M > G groups. The differences among
the groups were statistically significant (Kruskal-Wallis test,
p <0.002).
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