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Abstract

Objective- To determine the effects of the Hydrocortisone on *in vitro™ growth of fibroblasts 1solated
from the distal aspects of the horses limbs.

Design- Experimental in vitro study.

Animals- A total of 4 Caspian miniature and 4 mixed thoroughbred horses. Procedures- Under general
anesthesia and aseptic condition, a full thickness of skin incision was created on the lateral aspects of the
metacarpal mid-third and 3 grams of subcutaneous tissue was harvested and placed on culture medium
(RPMI-1640) in an incubator at 37°C in 5%CO2. The Hydrocortisone was added in 3 different concentrations
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[treatment groups A (10% g/ml), B (100 Yag/ml), and C (300 Yag/ml)] into the culture medium and cell
counting was carried out after 4 days. The effects of Hydrocortisone added to control media were compared
with a control media on fibroblast growth and viability. The data were analyzed by one way ANOVA and
Tukey test.

Results- There were no significant differences in fibroblast growth rate and viability percentage (p=>0.05)
between the groups control and A, but the groups B and C suppressed significantly the fibroblast growth
and decreased viability percentage in compared with groups control and A (p<0.05), and also there were no
significant differences between groups B and C in fibroblast growth rate and viability percentage (p>0.05).

Conclusion and Clinical Relevance- The effect of Hydrocortisone on cultured fibroblast growth is
dose-dependant. Application of this agent can inhibit fibroblast growth: therefore it can be used for treatment
of exuberant granulation tissue and improving wound healing processes, especially in the distal limb wounds
of the horses.

Key words- hydrocortisone, fibroblast, growth, horse

Introduction

Cutaneous wounds occur commonly in horses and often require expensive and prolong treatments ',
Second- intention wound healing in horses has inter-related species-specific complications, such as the
formation of exuberant granulation tissue (proud flesh) and subsequent retardation of epithelization and
contraction, especially when the wounds are located on the distal aspect of the limb 2343567,

Granulation tissue consists primarily of developing blood vessels, fibroblasts and their protein products,
which form the surrounding matrix. Exuberant granulation tissue is unsightly, prone to abrasion and secondary
infection, and may produce a mechanical restriction to normal movement '234367%

A specific cause for development of exuberant granulation tissue is unknown *. Mechanisms possibly
involved in production of exuberant granulation tissue in horses include infections or foreign body response,
excessive motion or tension on the surrounding skin, reduced blood supply. with resultant hypoxia and
imbalance of collagen synthesis, deposition, and lysis #4377,

Many treatments have been reported to promote equine wound healing by controlling excessive fibroplasias
*. None of these treatments has consistently eliminated exuberant granulation tissue formation in equine
limb wound """,

Steroids have been reported to affect wound healing by inhibiting the inflammatory phases, suppressing
the angiogenesis, inhibiting the epithelization, retardation of wound contraction and decreasing wound
tensile strength. Corticosteroids are effective on reducing granulation tissue production in many species by
reducing fibroplasias '*'". It seems that, in horses with exuberant granulation tissue, these suppression
effects may override other negative effects that steroids may have on wound healing '. In some clinical
studies, application of topical steroids was recommended in treatment of exuberant granulation tissue in
horses "',

Recently, many researches have been conducted on the effects of steroids on the proliferative activity of
various vertebrate fibroblast-like cell lines, human cell lines, and primary fibroblast culture ", but there is
no document about the effects of Hydrocortisone on growth characteristics of equine dermal fibroblasts.

Hydrocortisone 1s one of the most important glucocorticoids and it has extensive effects, such as anti-
inflammatory, immunosuppressive and also antimitotic and antigrowth effects on epidermal cells '**,

The purpose of the present study was to determine the direct effects of hydrocortisone on growth of
fibroblasts, which had been harvested from distal limb of horses. because fibroblasts have a significant role
in producing of exuberant granulation tissue and controlling fibroblasts growth may provide a means to
regulate the production of exuberant granulation tissue.
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Materials and Methods

A total 4 Caspian miniature (2 males and 2 females) and 4 mixed thoroughbred horses (1 male and 3
females). ranging from 4 to 10 (mean. 7) vears old were used in this study. All animals were sound and
found 1o be healthy thorough clinical examination before the start of the experiment. Under general anesthesia,
full-thickness skin incision was created in the lateral aspect of mid-third of lefi metacanpl using aseplic
technique and 3 grams of dermal and subcutaneous tissues were harvested. Then, these tissues were minced
and placed in ventilated flasks 25¢m? (NunclonTM Cell Culture. No: 163371) containing RPMI-1640 culture
medium (Roswell Park Memonal Institute. Sigma-Aldrich, Inc. st. Louis, USA) in an incubator at 37°C in
3%CO2. The explant culture method was used for separating the fibroblasts from the tissue. Fibroblusts
were grown to confluence in RPMI supplemented with 10% fetal bovine serum (FBS), antimicrobial agents
Ipenicillin-streptomycin (Bio Gene. Cat: AP 110), 100 1U/ml. 100%g/ml. respectively]. L-glutamine and
bicarbonate buffer. The culture medium was changed 3 times, weekly.

After confluence stage of fibroblasts, the cells were removed by trypsin treatment (Trypsin 1:250, T-
4799, Sigma-Aldrich, Inc. st. Lowis, USA) with EDTA ( ImM) approximately 3 minutes. Passage of fibroblasts
was then carmied out and the cells were placed in a new ventilated flask contained 4.5¢c culture medium
plus 0.5cc FBS. Passage of cells was performed 2 times. during this study. When the cells grew and filled
almost 90% of the flask floor, they were removed by trypsin with EDTA and then were suspended in RPMILL
After cell counting. a concentration of 10000 cells/ml was placed into each well of a 24-well plate (Greiner
bio-one. Cellstar. No: 662160). Hydrocortisone ( Hydrocortisone-water soluble powder, 100mg/er. HO396.
Sigma-Aldrich. Inc. st. Louis. USA) in 3 different concentrations was added to culture medium of treatment
groups in day (.

The samples of each animal were placed in 12 wells. The wells were distributed in four groups (3 wells
in each). the control group without treatment and A, B. C groups with 10, 100, 300 Yag/ml Hydrocorisone,
respectively.

The fibroblasts were cultured in the wells for 4 days and then were detached with Trypsin in EDTA
solution for 5 minutes. After addition of RPMI with FBS (10%) the cells were centrifuged ({ Eppendort.
centrifuge. 5810 R) in 10000 rpm for 3 minutes and counting of fibroblasts was carried out. The mean
number of fibroblasts in 3 wells was recorded. The viability of fibroblasts was determined by trvpan blue
exclusion “'*'". Cell counting was performed by the Invert light microscope (Olympus IX 70) and standard
hemocytometer.

To statistical analysis of data. one way ANOVA test was performed and Tukey HSD test was used 1o
detect significant differences between the groups. The significant level was set af P<0.05.

Results

Fibroblasts in 8 cultured tissues from 7 cases started to grow at the first ime and only in one horse the
fibroblasts failed to grow and tissue sampling was performed again. There were no significant differences
m growth rate and viability percentage between Caspian horses and mixed thoroughbred horses (p>0.03).
The mean = SD time between the cultures of the tissues in ventilated flasks till fibroblast confluency
(formation of big colonies of fibroblasts around the cultured tissues). was 17.5+ 0.725 davs.

Statistical analysis demonstrated that there was no significant difference in mean fibroblast growth rate
(table 1) between groups Control (42750=11187) and A (41387211737) (p>0.035) and also there was no
significant difference in Viability percentage (table 2) between groups Control (86.31+4.75) and A
(83.99:£2.81) (p>0.05).

Fibroblast growth in groups B (21575£5658) and C (17512£4255) was suppressed in compare with
groups Control and A. significantly (p<0.05). but fibroblasts growth rate in group C was a little more than
B.

The mean viability percentage in groups B (79.78=3.48) and C (76.28+4.75) was less than groups Control
and A (p<0.05). (Figs 1.2,3.4)




There was no significant difference in fibroblasts growth rate between groups B and C (p>0.05). Although
the number of cells in group B was a little more than C. There was no significant difference betwe en
viability percentage of fibroblasts between groups BandC (p>0.05).

Table 1- Fibroblasts number of horses in control and treatment groups

Groups 1 ' e ?
| Control Treatment Treatment | Treatment |
| Group Group: A Group:B Group:C ;

Fibroblast Hvdrocortisone Hvdrocortisone Hydrocortisone |
Number L (10 pg/ml) (100 ug/ml) (300 pg/ml) |
 Case | 24900 | 26500 15100 12500
| Case2 43200 38700 23000 [17700 _ |
|Case3 57500 60000 | 32000 25400
Case 4 | 42000 33000 1 8300 18100 i
L35,y ooore JRGHON o LIZITN0. . LIGTODL 12400
Case 6 - 34100 | 36000 | 18500 16000 =
| Case 7 53500 48700 [ 27500 | 19400 B
 Case 8 | 52000 (54500« o0 o n] 205007 = [ijg6001: Iie) 1]
Mean £ SD  42750=11187 | 41387.5+11737 | 2157545608 | 1751244155 |
Table 2- The viability percentage of fibroblast of horses in control and treatment groups
Groups [ | |
Control - Treatment Treatment - Treatment '
- Group Group:A Group:B  Group:C
' Viability | Hvdrocortisone Hydrocortisone Hydrocortisone
| S (10 pg/ml) | (100 pg/ml) (300 pg/ml) |
| Case | 84.6 | 85.40 | 83 L JTIS "
Case 2 82 81 78 81
"Case 3 86 | 80 75 70.5 |
Case 4 93 85 8230 RS o el
Case 5 88.30 835 &0 76
' Case 6 | 90 89 85 79.5 e
Case 7 78.60 85 79 | 82 < Tpd
| Case § 88 83 76 68.80
Mean £ 5D 86.31:4.57 | 83.98+2.81 | 79.78+3.48 76.28+4.75
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Fig. 1. Mean £5D fibroblast growth rate isolated from distal aspect of limb of horses that cultured in control media
with 3 different concentrations of hydrocortisone (A: 10, B: 100 and C: 300 pg/ml )
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“ig. 2. Mean +SD viability percentage of fibroblast isolated from distal aspect of limb of horses that cultured in
control media with 3 different concentrations of hydrocortisone (A: 10, B: 100 and C: 300 ug/ml )
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Fig. 3 Microscopical appearance of fibroblasts that separated from the harvested subcutaneous tissue from distal limb
of horses in culture plate (Mag. 10 x10 )

Fig. 4. Microscopical appearance of fibroblasts at confluence stage in culture media (Mag. 10)
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Discussion

Clinical studies have been reported that corticosteroids are effective on reducing granulation tissue
production in many species by reducing fibroplasia '''. Despite side effects of these medications on wound
healing, anecdotes and controlled trials have been reported the positive effects of topical corticosteroids in
the management of exuberant granulation tissue. especially in the distal limb wounds of horses ',

In recent years, many in vitro studies have been investigated the manner of effects of corticosteroids on
growth characteristics of fibroblasts in cell culture medium. The results of these studies revealed that
effects of corticosteroids on fibroblasts depend on the type of cell and dose of agents. Bryon, et al. (1979)
suggested that proliferative response to hydrocortisone shows cell-type specificity. as well as a steroids-
molecular specificity. The response appears to be mediated by high affinity glucocorticoid to binding site
2. The subcultured human skin fibroblasts contain a cytosol protein, which specifically binds glucocorticoids
W17 Glucocortcoids after entering cells, bind to specific receptors in the cytoplasm. These receptors,
which have high atfinity for Glucocortcoids. are found in virtually all tissue. about 3000 to 10000 per cells.
the number varying in different cells. After interaction with the steroid, the receptors become activated,
then steroid-receptor complex move to nucleous and binds to steroid —response elements in DNA. The
effect is on repressing (preventing transcription of) or inducing (initiating transcription of) particular genes
13,14

Until the present time, there has not been any documented data about direct effects of Hydrocortisone
on growth rate of cultured fibroblast of horses. This study evaluated the effects of Hydrocortisone on
growth characteristics of the fibroblasts isolated from limb distal aspects of horses. Several in vitro studies
have demonstrated that there were significant differences in the inherent growth of harvested fibroblasts
from limb and body of horses in cell culture medium *'*'%,

Kondo. et al. (1985) suggested that Hydrocortisone, at physiological concentration, have various effects
on different human fibroblasts. The human fibroblasts may be classified into two groups with respect to
glucocorticoids binding receptors . For this reason, the present study has focused on distal limb fibroblasts.
because the formation of exuberant tissue in distal limb of horses is significantly more than other sites of
the body and fibroblasts play a major role in developing of this complication '-*71%20,

Our previous studies have cleared that there 1s no significant difference in growth characteristics of
fibroblasts isolated from the distal limb of mixed thoroughbred and Caspian miniature horses (Unpublished
data). With respect to this fact, these two groups of animals were considered as one group in this study.

The results of this study demonstrated that Hydrocortisone decreases fibroblast growth in cell culture
medium and this effect is dose-dependant. Addition of 10ug/ml of Hydrocortisone in cell culture medium
was ineffective. meanwhile addition of 100 and 300ug/ml of Hydrocortisone suppressed cell growth.

Talbot, et al. (2004) showed that Hydrocortisone treatment on bovine fetal fibroblasts cell line reduced
the size of colonies. although the number of colonies formed was not effected *'. Addition of Hydrocortisone
to some vertebrate cell lines, under identical conditions, caused growth inhibition but enhanced the
proliferative activity in human cell lines (WI-38) and human fetal foreskin origin "*. An in vitro study on
mouse fibroblasts growth has revealed that glucocorticoides arrested growth of these cells . Verbrugen
and salmon (1980) evaluated the effects of Hydrocortisone on primary culture of dermal fibroblast from
neonate mice. They noticed that Hydrocortisone produced a dose-dependant inhibition of DNA synthesis in
these cells *.

The results of this study demonstrated that addition of 100 and 300ug/ml of Hydrocortisone in cell
culture medium decrease viability of fibroblast. meanwhile addition of 10ug/ml of this agent was ineffective.

Jung-Testas and baulieu (1984-85) showed that Glucocorticides decrease adhesiveness of cells to culture
plate ** and also causes cell death in culture medium *.

According to the results of the present study, Hydrocortisone suppressed the growth of fibroblasts which
were isolated from limb distal aspect of horses, Therefore utilization of topical Hydrocortisone can be
reduced the amount of granulation tissue by controlling fibroplasia but further in vivo and in vitro researches
are needed (o investigate the effects of Hydrocortisone on exuberant granulation tissue treatment in horses.
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