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The effect of wound healing of Nile tilapia (Oreochromis niloticus)
using PDRN (polydeoxyribonucleotide) extracted
from seaweed (Porphyra sp.)
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Polydeoxyribonucleotide (PDRN) is known to accelerate wound healing process by acting on
specific adenosine receptors. Differently from the PDRN substances obtained so far from piscine
tissues, unique PDRN was prepared recently from Porphyra, a seaweed species. In this study, effects
of the Porphyra PDRN was evaluated by inducing artificial skin wounds in Nile tilapia Oreochromis
niloticus. The wound recovered almost completely in 2 weeks without any treatment, however only
a partial recovery was done after one week. Facilitated healing was observed by PDRN fed for 5
days before wound induction at 10 or 20 mg/kg, against the partially recovered 1-week old wound.
The healing effects were identified not only by visual observation, wound area measurement, but
also by colorimetric estimations. These novel wound healing effects suggest beneficial therapeutic
utility of Porphyra-derived PDRN for wound treatments in fishes occurring from various causes.
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Fig. 1. Schematic presentation of wound-healing esti-
mation.
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Table 1. Wound healing process of Nile tilapia examined by visual observation (frequency) and area measurment

(area)
. Visual observation Area measurment
Sk(lirhl dartnage (number of animal exhibition recovery) (area of wound, mm?)
iameter
(mm) Control 10 mg/kg 20 mg/kg Control 10 mg/kg 20 mg/kg
(n=10) (n=10) (n=10) (n=10) (n=10) (n=10)
1 0 0 0 N.T. N.T. N.T.
Day 4 2 0 0 0 3.14+0.02 3.1440.02 3.144+0.02
4 0 0 0 12.56+0.03 12.56+0.01 12.56+0.02
1 1 4 10 N.T. N.T. N.T.
Day 7 2 0 1 4 2.38+0.43 1.96£0.71°  1.22+0.71"
4 0 0 0 12.69+1.68 12.91+1.03 9.39+3.43"
1 10 10 10 N.T. N.T. N.T.
Day 14 2 10 10 10 CR. C.R. CR.
4 7 10 10 3.2+0.49 CR’S CR'S

N.T.: Not tested
C.R.: Completely recovery

"Statistically significant (P<0.05) between control and experiment group
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Wound diameter

(B) 2 mm

Fig. 2. Representative images of the skin observed with
stereoscopic microscope showing wound healing proc-
ess after artificial wound treatment in control group. (A)
wound size, 1 mm; (B) wound size, 2 mm; (C) wound
size, 4 mm.
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Fig. 3. Representative images of the skin observed with
stereoscopic microscope showing wound healing proc-
ess after 7 days in control and experiment groups. (A)
wound size, 1 mm; (B) wound size, 2 mm; (C) wound
size, 4 mm.
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Wound diameter

1mm 2mm 4 mm

Control

Fig. 4. Representative images of the skin observed with
stereoscopic microscope showing wound healing proc-
ess after 14 days in control and experiment groups. (A)
wound size, 1 mm; (B) wound size, 2 mm; (C) wound
size, 4 mm.
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A5 (a) ok A ()= FEEAT FA 7 &
3] jR5o] FH Fajot o] EVFEE MAE
xﬂﬂfsﬁ MEE 24 A3 =T Hlashg]
< 7 10 % 20 mgkg E5F A 38 E37} e
.

3L o

Aol ojxl=

AA AD7IE B AP ERH Fojo] M2 A}
&, AFF 2 SAFe dxEd AFES v
S o & ze]E HolA] kTH(Table
3). AR AF T A9 QYA ow A FIE
GRE 3U AR Aole AF dojuA Fge
U, 494 B ERE dHF] AAE 3 EH
TH(Fig. 5).
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Table 2. Colormetric evaluation of Nile tilapia wound healing

Skin damage diameter (mm) Control (n=10) 10 mg/kg (n=10) 20 mg/kg (n=10)
L: 55.0+¢5.9 L: 61.3+6.8" L: 60.8+6.3"
2 a: 6.2+£2.5 a: 5.0+£3.6 a: 2.6£2.1
b: -17.142.4 b: -19.3+4.3 b: -21.243.4
Day 7
L: 62.0+3.4 L: 65.9+4.8 L: 66.6+7.3
4 a: 10.5+2.0 a: 8.843.9" a: 8.3+2.5
b: -18.0+4.1 b: -22.2+432° b: -22.4+3.5"
L: 59.946.0 L: 65.5+3.8" L: 70.4+4.6"
2 a: -0.8+0.7 a: -0.9+0.7 a: -2.2+14
b: -15.843.2 b: -21.0+2.7° b: -20.3+3.7°
Day 14
L: 65.4+7.6 L: 68.242.8 L: 68.2+4.4
4 a: 0.7£0.3 a: -0.6:0.7 a: -1.4+0.9
b: -18.3+1.7 b: -20.3+3.8 b: -19.3£1.6

L, Brightness; a, Redness; b, Yellowness

*Statistically significant (P<0.05) between control and experiment group
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Table 3. Growth of Nile tilapia after PDRN administration

Experimental Cumulative Initial body Final body Weight gain
group mortality (%) weight (g) weight (g) (2)
Control 0 94.8+7.8 111.9+8.7 17.1£7.4

10 mg/kg 0 99.3+10.1 114.3£7.9 15.0+£8.5
20 mg/kg 0 97.7+£9.4 110.8+9.8 13.1+£7.9
Control ias) 10 mg/kg B 20 mg/kg
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Fig. 5. Daily feed intake of Nile tilapia after PDRN administration.
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PDRN-2 adenosine =812 & A0 2%
3t EE 24 3y A Al A (vascular endo-
thelial growth factor)®] F71& &3l @HFF<S &+
13} 311 (Bitto et al., 2008a; Bitto et al., 2008b) 2 %
AE A5E 58l 22& EFdtia Baso] 9]
TH(Sini et al., 1999; Galeano et al., 2008). PDRN-2
T2 nucleotide 2 T35 °] 2™, nucleotides<}t
nucleosides= 2] F& o AEATS A7)
o ko] A 9 YA FE S8 THESA
e AoR dHA r4—(\/ict0r-Vega et al., 2002;
Montesinos et al., 2002). ©]+= T ¥ PDRN¢] &
S A A8 E o] 85 O F A salvage pathway
£ Z33}al(Yamaoka et al., 1997; Carver, 1994) A,
purinergic receptors &/33}st7] W&l 202 B
IEHIYT A, FEA S B FES WAAE
QAo 2 A FHEF EFHE YEIATH(Abbracchio
and Burnstock, 1998).
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