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The wound healing effects of Opuntia ficus—indica

in dogs

Hyun-Sung Lee

(Supervised by professor Joo—-Myoung Lee)

Department of Veterinary Medicine,
Graduate School, Cheju National University,

Jeju, Korea

Abstract

The aim of this study is to investigate the wound healing effects of the Opuntia
ficus—indica. Four full-thickness skin wounds(25 mx2.5 cm) were made in
different areas on the back in each of five dogs. Two wounds were used for
wound size measurement and two for skin biopsy. The ten full-thickness wounds
were treated with the extract of Opuntia ficus—indica, and the ten full-thickness
wounds were treated with normal saline. The wound areas were measured every
other day for three weeks after wounding. Statistical analysis was performed with
the paired t-test.

The wound healing rates were 32.9+4.0 %, 28.2+7.1 %, 42.2+4.1 %, 55.0+4.3 %,
76.6+2.8 %, 86.8+2.3 %, 94.0+1.1 %, 97.3+0.8 %, 99.3+0.3 %, 99.8+0.2 %, 100.0+0.0
% in the experimental group, and 18.0+82 %, 13.5+11.6 %, 15.2+6.1 %, 36.9+8.8 %,
62.4+4.1 %, 80.0£2.3 %, 86.0£1.4 %, 94.0£0.9 %, 96.9+0.8 %, 97.8+0.3 %, 99.7+0.1 %
in the control group on the 1%, 3, 5" 7 9" 11" 13" 15" 17" 19" 21" day. On



the 17" day, the wound closed above 99.9 % in 1 dog of the experimental group.
On the 19" day, the wound closed above 999 % in 3 dogs of the experimental
group. On the 21% day, the wound closed above 999 % in 5 dogs of the
experimental group, and 1 dog of the control group. The wound healing period was
shortened by 2 to 4 days in the experimental group as compared with the control
group.

The tensile strength was 4,508t513 g/cn in the experimental group and
2772+400 g/cit in the control group on the 21% day after wounding. The tensile
strength was significantly higher in the experimental group than in the control
group(p<0.05).

Inflammation rapidly spread and disappeared in the experimental group but not
in the control group. Fibroblast and vascularization were found on the 51 day in
both group and increased only in the experimental group on the gt day. The first
finding of epithelialization was on the 13" day in the experimental group and the
21*" day in the control group.

A significantly higher wound healing rate(p<0.05), tensile strength(p<0.05) and
better histopathological findings were observed in the experimental group than in
the control group throughout the experimental period. These results suggest that
topical application of Opuntia ficus-indica extract can promote wound healing in

dogs.

Key word: Opuntia ficus—indica, Wound, Healing, Tensile strength, Dog.
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Figure 1. Wound healing rate(repaired wound size) in the experimental group
and the control group. Wound healing rate were higher in the experimental
group as compared with the control group throughout whole experimental
period(:; p<0.05, **; p<0.01).



710 A7 A& WSk Figure 29 o] S8 HAT 0dellA 19 Atolol] 23

, ET 18.0£82 %, 19 A 39 Atololl AP -4.8+57 %, HEw

S¥
w
&
o
s
B~
o
X
o0

-4544.1 %, 34l A 59 Atolel ARt 141453 %, &= 1.6£7.2 %, 5dolA 7
Abolo] At 12.8+2.3 %, Wzt 21.749.4 %, 7Ll A 9Y Atolel A& 21.5+3.6
%, = 255457 %, 99l A 119 Atelel A3 10.241.3 %, hEwr 17.7+25 %,
11l A 139 Apelol] A3t 72214 %, Ea 59+1.0 %, 13H A 154 Aol
AT 33111 %, x 8.0+0.8 %, 15U elA 179 Atelo] A3 2.0+0.6 %, tx
T 29105 %, 17904 199 Alolel A 05+0.2 %, E 0.9+0.5 2%, 19 ol A
21 Atolell A&t 02401 %, HET 19202 %= S E AT

45.0
35.0
O Experimental group
O Control group

g 25.0
2
o
(o))
i
S 150
~
©
C
>
o
]

50 F

LT ‘ ‘ ‘ ‘ ‘ ‘ [ e R il I
-5.0 l
0-1 1-3 3-5 5-7 7-9 9-11 11-13 13-15 15-17 17-19 19-21
Period (Days after wounding)

-16.0 -

Figure 2. Occupational rate of wound healing in the experimental group and the

control group.



AT dzae] AqE A B9 9 A= Figure 33 2o A AT
At I8 QA FE7F 45084513 g/ent 0.2 xRt A% A 2,772+400 g/cnt
Boh 5o A = keh(p<0.05).

6000 r

*

5000 r I
3 |
< 4000 +
2
=
2
[0)
£ 3000 | T
[0
3 |
2 5000 - 4508

2772
1000
0
Experimental group Control group

Figure 3. The tensile strength of the experimental group and the control group.
The tensile strength of the experimental group was significantly higher than
that of the control group(x; p<0.05).
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Legends of Figure

Figure 4. Microscopic findings of the skin in dogs. 3 days after Opuntia
ficus—indica extracts application(A) and normal saline application(B). H & E, x
100. Note inflammatory cells infiltration in dermis.

Figure 5. Microscopic findings of the skin in dogs. 9 days after Opuntia
ficus—indica extracts application(A) and normal saline application(B). H & E, x
100. Note dermal proliferation of fibroblasts.

Figure 6. Microscopic findings of the skin in dogs. 13 days after Opuntia
ficus—indica extracts application(A) and normal saline application(B). H & E, x
100. Note the degree of dermal inflammation, epithelial regeneration and fibrosis.
Figure 7. Microscopic findings of the skin in dogs. 21 days after Opuntia
ficus—indica extracts application(A) and normal saline application(B). H & E, x
100. Compare the mature epithelium with keratinizing layer in the experimental
group and the immature epithelium in the control group. Note hair follicle and

sebaceous gland in experimental group.
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