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carpal regions, centered on the wounds, were obtained
on days 14, 28, and 42. Area of bone lysis and area of
bone proliferation, if present, were determined by trac-
ing the lytic or proliferative area on each image with
image analysis software.®

Evaluation of histologic and immunohistochemical
effects—Metatarsal wounds were used to compare his-
tologic changes and expression of growth factors VEGE
TGE-B1, and IGF-1 between treated and untreated control
wounds. On day 14, a full-thickness rectangular excisional
biopsy specimen spanning the full width of the wound was
obtained from each distal metararsal wound, and on day
28, a full-thickness rectangular excisional biopsy specimen
spanning the fuil width of the wound was obtained from
each proximal metatarsal wound. Each biopsy specimen
was approximately 6 mm wide and incorporated adjacent
grossly normal tissue on the medial and lateral aspecis of
the wound. For collection of biopsy specimens, horses
were sedated with detomidine (20 pg/kg [9.07 pg/lbl, [V)
and restrained in stocks; 2% mepivacaine hydrochloride
was injected circumferentiaily around the limb, proximat
to the wound, prior to collection of biopsy specimens,

Biopsy specimens were placed in neutral-buffered
10% formalin for 24 hours and then in 70% isopropyl
alcohol. Specimens were embedded in parafiin, and 3-
pim-thick sections were cut and stained with H&E or
prepared for immunohistochemical staining.

Histologic examination of biopsy specimens—Bi-
opsy specimens cbtained on days 14 and 28 were exam-
ined, and depth of the surface exudate, depth of visible
hemorrhage and loose granulation tissue, and depth of
dense connective tissue were calculated by averaging
measureinents obtained [or five 400X fhelds across the
width of the specimen. Density of neutrophils in the
superficial granulation tissue was scored from 0 (o 3
by counting total numbers of neutrophils in five 400X
fields of the superficial granulation tissue and calculat-
ing the mean value. Neutrophil score was then recorded
as 0 if no neutrophils were idendified in any of the 5
fields, as 1 il'1 1o 10 neutrephils were identified/lieid,
as 2 i[ 11 to 50 neutrophils were identified/field, and as
3 if » 50 neutrophiis were identified/feld.

Immunchistochemical staining of biopsy speci-
mens—Sections for immunohistochemical staining were
heated for 30 minutes at 57°C, and paraffin was removed
by immersion in xylene for 5 minutes. Sections were
then immersed in 100%, 95%, and 70% ethyl alcohol for
3 minutes each and then in distitled water for 3 minutes,
Sections to be used for TGF-f1 staining were steamed
for 20 minutes in antigen retrieval solution®; all sections
were then treated for 20 minutes in a solution consisting
of 10% normal goat serum, Tris, and bovine serum albu-
min in phosphate-buffered saline solution.

Antibodies used for immunohistechemical staining
included antibodies against IGF-1, VEGE and TGF-B1.
Antibodies were diluted 1:10 (IGF-1} or 1:50 (VGEF and
TGE-31) in a solution of Tris and bovine serum albumin
in phosphate-buffered saline solution. For detection of
IGF-1,a polyclonal 1GF-1 antibody against human IGF-1
(NP_00609; that shared 100% homology with antibody
against equine [GF-1 (NP_001075968) was used. For de-
tection of VEGF, a VEGF antibody against hunan VEGF

(Q9GKRO.1) that shared 75% homology with antibody
against equine VEGF (NP_001075290.1) was used; this
VEGF antibody has previously been shown to be useful
for detection of VEGF in sampties from horses.** For
detection of TGF-B1, a TGF-B1 antibody validated by
the manufacturer for use with equine samples was used.

Sections were bathed in solutions containing the
primary antibody for 2 hours at room temperature and
then rinsed with phosphate-buffered saline solution. En-
dogenous peroxidase activity was inhibited by applying
3% H,0, for 10 minutes, and sections were then rinsed
with phosphate-buffered saline solution. For detection
of IGF-1 and VEGE, a multilink, goat anti-immunoglob-
ulin secondary antibody diluted 1:80 in Tris and bovine
serum albumin in phosphate-buffered saline solution
was subsequently applied, and sections were incubated
for 15 minutes at room temperature and then rinsed
in phosphate-buffered saline solution. For detection of
TGF-B1, a goat anti-rabbit secondary antibody* diluted
1:500 in Tris and bovine serum albumin in phosphate-
buffered saline solution was apphed, and sections were
incubated for 15 minutes at room temperature and then
rinsed in phosphate-buffered saline solution.

Horseradish peroxidase streptavidin' diluted 1:200
in Tris and bovine serum albumin in phosphate-buffered
saline solution was applied to all sections for 15 minutes,
and sections were rinsed with phosphate-buffered saline
solution. All sections were stained with nova red™ for 5
minutes, rinsed with distilled water, counterstained with
quarter-strength Shandon hematoxylin for 2 minutes, and
again rinsed with distifled water. Sections were dehydrat-
ed through graded concentrations of ethyl alcohol and xy-
lene, covered with glass coverslips, and allowed to air dry.

For negative control sections, phosphate-butfered
saline solution was used instead of the primary antibody
solution. Sections of healthy equine pancreas were used
as positive eontrols for detection of IGF-1, and sections
of equine skin with an extensive focus of granulation
tissue were used as positive controls for detection of
VEGTF and TGF-pl.

For each biopsy specimen, 5 randomly ehosen 600X
fields ol immature, loose, granulating fibrous conneclive
tissue were examined for intensity of cytoplasmic stain-
ing and number of cells positive for staining. A staining
intensity score from 1 to 3 was assigned on the basis of
mean number of positively staining cells per 600X field,
with a score of 1 assigned if staining was detected in
< 15 cells/600X field, a score of 2 assigned if staining was
detected in 15 to 40 cells/600X Geld, and a score of 3 as-
signed if staining was detected in > 40 cells/600X feld.

Data analysis—Multivariate ANCOVA was used to
compare values for continuous variables between treated
and control wounds for number of bacterial organisms
cultured, limb swelling, bone proliferation, and bone ly-
sis. The Cox proportional hazard model was used to com-
pare granulation tissue scores between treated and control
wounds at each time point during the study. Paired ¢ tests
were used to compare values for the sum of granulation
tissue scores, depth of surface exudate, depth of visihle
hemorrhage and loose granulation tissue, neutrophil score,
and depth of dense connective tissue obtained on days 14
and 28 between treated and control wounds and to com-
pare values obtained on day 28 with values obtained on
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