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Effects of Zn-7® on open wound healing in dogs
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Abstract Analysis of the accelerating effects of apen
wound healing by Zn-7 gel compared with normal saline
was carried out in dogs. Five normal male, mixed breed
dogs approximately 3 years old were selected. Histolog-
ical and macroscopic aspects of second-intention wound
healing were studied. Two rectangular, full-thickness skin
wounds (20x30 mm) were created symmetrically on each
dog at both sides of the dorsal midline at 0, 1, 2, 3, and
4 weeks. Lell wounds were treated with Zn-7 gel (test
group) and right wounds were treated with normal saline
(control graup) twice daily. Photographs were taken twice
a week. Rulers were held vertically and horizontally close to
the wound as a reference. The area of epithelialization and
granulation tissue were measured for each wound. using the
Scion Image software. Percentage wound contraction,
cpithelialization, and healing were calculated for each
wound. No significant differences were observed in wound
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contraction, epithelialization and healing in the test and
control groups  (P>0,05). At day 35 after initial wounding,
biopsies. were taken from wounds for histological exami-
nation. There were no significant differences in the number
of inflammatory cells, fibrocyte, or amount of the fibrin and
collagen (P>0.05) between the test and control wounds.
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Introduction

Veterinary practitioners often encounter animals with
traumatic wounds that, are infected, too large to c¢lose
immediatcly, or both. In many cases, the best way to treat
such wounds is management as an open wound ([ ee et al.
1984; Yamuda 1983).

Sccond-intention wound healing (healing of a full-
thickness open wound), oceurs by wound contraction, re-
epithelialization. and production of granulation tissue
{Swaim et al. 2001). Within 5 to 7 days afier injury.
granulation tissue develops trom undetlying connective
tissue to cover a wound (Layton 1993; Lee ct al. 1987).
Epithelialization takes place as the epidermal cells migrate
from the edge of the wound across the top of the
granulation tissuc (Swaim 1997). The best treatment for
optimal open wound are those which use materials and

methods that causc rapid wound contraction, prevention of
production of ¢
bacterial growth, maintenance of normal pH, and which
provides appropriate moisture necessary for wound healing.
The use of topical medications in healing is a controversial
subject (Harari 1993). Zn-7 gel (Velamerica, USA) is a
complex of distilled water, glycerin 20%. zinc glucenate
5%, 1-lysine 2.5%, taurine 20%, and 6-methyl parbon 2%.

ive granulation tissue, prevention of
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Glycerin is a gel-like substance and a good vehicle for
topical drugs. Because of its capability to absorb water, it
can improve the healing process (Kanzler et al. 1986;
Kehrl et al. 1986). Zinc deficiency in daily diet can cause
parakeratosis in pigs and dermatosis in cats and dogs
(Blood and Studdert 1993). Poor wound healing and
Swmswsden of memenologic responses can be associated
with zinc deficiency (Layton 1993).

L-Lysine is an essential amino acid that is necessary in
the production of collagen, fibrin, and creatinine (Blood
and Studdert 1993).

Taurine i an unessential amino acid (except in cats), the
deficiency of which can cause retinal atrophy and degen-
eration in cats (Blood and Studdert 1993). The present
study was undertaken to test the healing effects of
commercially available gel (Zn-7®) as a topical medication
in full-thickness wound in dogs.

Materials and methods

Five male, mixed breed dogs (24+4 kg) were used in this
study. They were approximately 3 years old. They were
given rabies vaccine and antiparasitic drugs (praziquantel
5 mg/kg and piperazine 100 mg/kg, PO). They were also
sprayed with Neguvon and housed for 2 weeks before
wounding. Clinical examination, complete blood count, and
blood serum biochemical analysis (blood urea nitrogen,
creatinine, alanine aminotransferase, aspartate aminotrans-
ferase, alkaline phosphates, gamma-glutamyltransferase,
cholesterol, and glucose) were carried out. General anes-
thesia was induced and maintained with acepromazine
(0.05 mg/kg, im.) and ketamine (20 mgkg, im.). The
dogs were positioned in sternal recumbency. The body
trunk was prepared for aseptic surgery. [n the first week,
two rectangular, full-thickness defects (20x30 mm) were
created bilaterally with a no,10 scalpel blade. The defects

180 -
160

140

120 —— T
g 100 —aeT
2 80 —a—MC

% -

0

2

o . =

1 2 3 4 5
Week

Fig. 1 Density of inflammatory cells at the margin and center of the
test and control groups (H&E staining). 477 Margin of lest wounds,
BT center of test wounds, MC margin of contral wounds, BC center of
controt wounds
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Fig. 2 Density of inflammatory cells at the margin and center of the
test and control groups (Giemsa staining). MT Margin of test wounds,
BT center of fest wounds, MC margin of control wounds, BC center of
control wounds

on each side were 6 cm ventrolateral to the dorsal midline
distal to the scapular region. For each experimental time
point, one pair of defects was created bilaterally, 6 cm
caudal to the previous defect, for 5 weeks. So, at the end of
the fifth week, there were five pairs of defects for
histopathological study. The wounds were covered with a
sterile bandage and the back was bandaged with an
absorbent laycr of cotton and elastic tape. The bandages
were changed every day. Treatment with Zn-7 gel was
assigned twice a day to left-side wounds Zn-7 gel, while
treatment with normal salinc was assigned twice a day to
right-side wounds.

Macroscopic evaluation of the wounds

For macroscopic evaluation of the wounds at days 0, 3, 7,
10, 14, 17, 21, 25, 28, and 35, digital photographs were
taken from all wounds after shaving the area to visualize
the wound margin (Fig. 1). The scab of each wound was
carefully removed for better visualization of epithelializa-
tion and granulation tissue area by using the saline. Rulers
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Fig. 3 Density of fibroblast-fibrocyte at the margin and center of the
test and control groups (H&E staining). MT Margin of test wounds,
BT center of test wounds, MC margin of control wounds, 8C center of
control wounds
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Fig. 4 Density of fibroblast-fibrocyte at the margin and center of the
test and control groups (Giemsa staining). M7 Margin of test wounds,
BT center of test wounds, MC margin of control wounds, BC center of
control wounds
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Fig. 5 Amount of collagen at the margin and center of the test and
control groups (van Gieson staining). #/7 Margin of test wounds, BT
center of test wounds, MC margin of control wounds, BC center of
control wounds
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Fig. 6 Amount of collagen at the margin and center of the test and
control groups (Masson trichrome staining). MT Margin of test
wounds, BT center of test wounds, MC margin of control wounds,
BC center of control wounds
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Fig. 7 Amount of fibrin at the margin and center of the test and
control groups (PTAH staining). MT Margin of test wounds, &7 center
of test wounds, MC margin of control wounds, HC center of control
wounds
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Histological examination of the wounds

On day 35, under gencral anesthesia, 5-mm punch biopsies
were taken from the center and peripheral aspect of each
wound. Specimens were placed in 10% neutral buffered
formalin for 24 h. Specimens were processed to wax
embedding by routine procedures, and 5-pm sections were
cut. Sections were stained with hematoxylin—eosin (H&E;
Fig. 2) and Giemsa (Fig. 3) for evaluation of inflammatory
cells and fibroblasts—fibrocytes density and descriptive
evaluation. Masson trichrome (Fig. 4) and van Gieson
(Fig. 5) staining were used to evaluate collagen fibers, and
Phosphotungstic Acid Hematoxylin (PTAH; Fig. 6) for
evaluation of the fibrin fibers. In these evaluations, the
number of neutrophils, macrophages, fibroblasts—fibro-
cytes, and the amount of collagen and fibrin fibers were
evaluated. For cell counting, cells were counted in ten
microscopic ficlds from the surface of the wound to beneath
the connective tissue near to the wound margin and at the
center of the wound (magnification x1,000). For collagen
and fibrin fibers, each microscopic field was subjectively
scored using 0 for lack of fibers and 5 for full of fibers.
Statistical analysis was performed using the SPSS 9
program for windows (SPSS, Chicago, IL, USA). Results

Fig. 13 PTAH (x200) staining of first week wound of control group
(above) and test group (below)

were compared using a nonparametric sign test and
Wilcoxon's rank sum test. Diflerences were statistically
significant when P<0.05.

Results

Initially ali wounds increased in size followed by a general
decrcase in size. No significant differcnces were observed
in the percentage wound contraction between the test and
control groups (£>0.05; Fig. 7). No significant differences
were observed in the percentage epithelialization between
the test and control groups (P>0.03; Fig. 8). Also, no
significant differences were observed in the percentage
wound healing between test and control groups after
topical administration of Zn-7 (P>0.05; Fig. 9).
Histological examinations for evaluation of the number of
cells (neutraphils, macrophages, and fibroblasts—fibrocytes)
and fibers (collagen and fibrin) were compared between
aspects of wound sites, days of examination, and experi-
mental groups. There no significant differences in collagen,
fibrin fibers, inflammatory cells, and fibroblasts—fibrocytes
between the various groups across any of the measurcd
parameters (P>0.05; Figs. 10, 11, 12, 13, 14, 15, and 16).

group (ahove) and test group (below)
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Fig. 10 Percentage contraction in the test and control groups

were held vertically and horizontally, close 1o the wounds
as a reference. The areas of epithelialization and granulation
tissue were measured for each wound, using Scion Image

{above) and test group (below)

Fig. 11 H&E (40) staining of first week wound of group
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software. Percentage wound contraction, epithelialization,
and healing were calculated for each wound. The following
formulae were used:

— Wound contraction:

1. Wound size at day (x)™™*/wound size at
(0Y™™2x100 = percent wound size at the day (x}
to compare with day 0

2. Percentage wound size at day (x) to compare with
day 0—100 = percentage wound contraction

- Wound epithelialization:
Size of epithelialization area at day (x)™™%size of the

wound at day (x)™™2x 100=percenage cpithclialization

—  Wound healing:

1. Granulation tissue at day (x) ™/sizc of the wound
at the day 0™™2x 100 = percentage of unhealed area
compared to wound size at the day 0.

2. Percentage of unhealed area compared to wound
size at day 0—100=percentage healing

; o~
Fig. 12 Giemsa (x200) staining of third week wound of control group
(above) and test group cells (below)
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essential in the early phase of wound healing. However, the
persistence of inflammation leads to inhibition of healing in the
later phase (Wilmink et al, 1999). The number of leukocytes
can increase in wounds of hens by administration of topical
zinc oxide (Rajkhowa et al, 1996). However, in the present
study, there were no significant differences in the number of
inflammatory cells between test and control wounds,

As previously mentioned, there are several studies that
revealed the accelerating role of normal saline on different
aspects of wound healing, and normal saline itself can be
used as a therapeutic agent to assist wound healing.
Although there are some studies that show positive effects
of Zine, L-lysine, and glycerin on wound healing, results
form our study showed that Zn-7 gel has no statistically
significant effect on open skin wound healing in dogs when
compared to treatment with normal saline.
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