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ABSTRACT

The present study was carridaed of normal skin of local dogs canins lupus
familiaris age of animals was ( 8 -24 mounths). The range and distribution of collagen
fibers was studed. The results showed that the posterior limbs recorded the highest
values for distribution and thickness compare with abdomen region. Also the results
confirmed that the orientations of collagen fibers were variations between the regions
because of stress factors.

INTRODUCTION

The skin consists of two major layers of a variant thickness, where it is thicker in
the hairless regions than that of the hairy ones (1). The epidermis is the outermost
dermis protective layer which is in a contact with the external environment and it
lacks the blood supply. The dermis which comes beyond the epidermis, thicker than it
and consists of a connective tissue which contains collagen, elastic and reticular fibres
in addition to the accessories like the coetaneous glands, primary and secondary

follicles, and supplying blood vessels and nerves (2).

Collagen fibers play a vital role in maintaining structural integrity, and also in
determining tissue function, therefore, search to detect , quantify, and analyze
collagen are valuable. Skin consists of two- and three-dimensional complex networks
of collagen and elastic fibres (1, 2). There are regional differences of the epidermis
and dermis in the histology of the skin of the dog and cat related to the thickness,

collagen fibers distribution and hair growth (1, 3).

In biological tissues, cell and fiber orientation distributions are important since they

define their mechanical properties and function. The amount and the orientation of
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fibres are variable and depend on the localization and their specific function in a given
organ (4, 5). It is known that mechanical stimuli induce remodelling of collagen
fibers, which may include changes in the organization of fibers, fibers thickness,

collagen type, collagen synthesis, enzymatic degradation, and crosslinking (6, 7).

A number of studies have used statistical distributions to describe the fiber
arrangement in soft tissues in human and animals (8, 9, 10), but few research on
collagen fibers distribution in canine dermis was found, for that the present study was
aimed at performing a histological investigation of collagen and elastic fibers in
different regions of the dermis in dogs with different ages as well as some

morphometric parameters and histological features related to the site.

MATERIAL AND METHODS

24 samples were collected from clinically healthy native male dogs from two
different body regions (abdomen and posterior limb) at Garmat Ali suburb in Basra
governorate at (2011 — 2012). Twelve samples were collected from dogs aged
between (8- 12 months) and the other samples collected from the dogs aged (20- 24
months). Fresh tissues from excisional biopsies were provided by the surgical unit of

the Department of Veterinary Medicine and Surgery.

The sections were fixed with 10% formalin then treated routinely as the processes of
alcohol dehydration, clearing with xylol, embedding with paraffin wax, then cutting
with rotating microtome to obtain slides of a thickness 5 microns. Morphologic
features were evaluated on haematoxylin and eosin stained sections. Van Giessen's
staining Kit (New Delhi, India) was used to stain and differentiate collagen fibres in
(red), other tissue (in yellow). The mean area and thickness of collagen fibres were
measured on XSZ-N107 Taiwan 400 X microscope using the analysis programme of
Soft 40 Imaging System GmbH (11).

The statistical analysis was accomplished by calculating the mean and standard
deviation. The comparison of different groups within each group was done using
Freidman analysis of variance (ANOVA) test with posthoc multiple two-group
comparisons. For comparing categorical data, Chi square (y2) test was performed. A

P< 0.05 was considered statistically significant.
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RESULTS

Histological examination of collagen fiber bundle orientation in abdomen skin in
relation to epithelium showed that the majority of fiber bundles are parallel to the
epidermis (figure -1), while are arranged randomly in relation to epidermis in

posterior limb skin ( figure -2).

Figure (1) Section stain with hematoxylin and eosin show the collagen fibers parallel
arranged in relation to the epidermis of dog (12 months) in abdomen region 40 x.
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Figure (2) Section stain with hematoxylin and eosin show the collagen fibers
randomly arranged in relation to the epidermis of dog (24 months) in posterior
limb40x.

The dermis was mainly composed of collagen fibers intersecting under various angles.
In Van Giessen's staining showed a moderate and well expressed reactivity of

collagen and elastic fibers in the dermis (fig. 3).

Figure(3). Seetion staio with van giesson show collagen fibers in dermes are
staining with red color 40x.

The percentage of posterior limbs skin collagen mean area of biopsies in both
groups . The mean area of collagen in abdomen and posterior limb skin of (8 — 12)
month age and (20 — 24) month age of dogs are studied. (8 — 12 &20 — 24) month age
was statistically higher than the percentage of collagen mean area per unit of abdomen
skin biopsies (P < 0.05). Although the percentage of collagen mean area in both skin
biopsies (posterior limbs and abdomen) was higher in (20 — 24) month of age than the

(8 — 12) month of age dogs group yet, it was no significant (P > 0.05) (Table 1).

Table (1): The means area of collagen fiber in skin biopsies (posterior limb and
abdomen) of dogs in both age groups.

Age/ months Abdomen biopsy posterior limb P-value
biopsy
8-12 10.34+5.05 17.12+9.75 0.05
20-24 14.21+6.15 21.33+7.25 0.05
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|| P-value ||

0.126

0.291

Table -2 shows that thicker collagen fibers were located in the dermis of posterior
limbs 10.06+0.37 pm than in the abdomen 7.07 £0.44 pm.

Table(2): Collagen fibres thickness (um) in the dermis of the dog.

Age/ months Abdomen posterior limb P-value
Mean+SEM Mean+SEM
(range) (range)
8-12 7.07+0.44 10.06+0.37 0.05
(5.38-9.56) (6.93-11.88)
20-24 8.21+0.15 12.33+0.25 0.05
(7.09-10.36) (10.03-14.88)

* P<0.05 of dermis in posterior limb vs. abdomen

DISCUSSION

In biological tissues, cell and fiber orientation distributions are important since
they define their mechanical properties and function. According to normal
histophysiologies of the skin, collagen fibre predominates in the dermis have tensile
strength and provide the skin with strength and toughness. Considering the effect that
the mean orientation of collagen fibers has on the mechanical response of skin, the
histological method for establishing the orientation and thickness measurements of the
fibers is of the utmost importance. Due to the difference in tensil location between the
abdomen and posterior limb, the amount, thickness and orientation of collagen fibers
is differs (11).

The present study shows an increase in the mean area per unit and thickness of
collagen fibers in posterior limb which exposed to continuous tensions during
movements of the animal than that in abdominal area (table 1, 2), these result is
agreed with the finding of (11, 12, 13, 14).

On the other hand the parallel arrangement of collagen fibers to the epidermis of the
abdominal region due to response to the direction of the stress while the perpendicular
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arrangement of the most collagen fibers to the epidermis in the posterior limb (figure
1, 2), these finding was corresponding with many authors conclusion that the direction
of the extracellular matrix was changed according to the type of stress and their
movements (13, 14). The different site of tensions on the posterior limb of skin
dermis creat the collagen fibers reorient toward the loading direction increasing its
global stiffness.

No significant differences between the mean area of collagen fibers in the two
different areas among (8 — 12) and (20 — 24) month of age and that may due to

increase mean area of collagen fibers in both during this time.

According to our findings, we conclude that the differences in the means area per unit
and direction of stresses that exposed to the dermis on these two regions (the posterior
limbs dermis and the abdomen) leads to the variation in the histological features in the
distribution, thickness of collagen fibers of canine dermis

ACKNOWLEDGMENT

| gratefully thank Assistant Professor Dr.Hameed Abbas Ali, Department of
Anatomy and Histology, Medical College, Basra University for help in the final
preparation of this article. Also grateful thank to the staff of the surgical unit of the
Department of Veterinary Surgery of the Veterinary Medicine of Basra for providing

excisional biopsies.

B ) Addblaa B dalaall COISY) ala dad) B 4 g) Al CELIYY a5 930 Apaid 4S5 Al o

Bl 3 el (5 padl drala ¢ gkl Qlall 418yl g daY) ¢

AadAl

OSA(AAlRN Cal Yy pladl) Bhlie e die 24 230 apdall lall (e adalie A )y Caad
e (jeh 24-8 ) )i W jleel il canin lupus family avis g st (s Adaddl S
&8 G ) il G Ll LeSan (uld ) Adlal Lee 5 dga all IV Jazae (el Al Al )l
0.002(pc 0.05) apibad) ddlaiall (e Ao culS apdlal) ol )l ddlaie b LgSan g 4y 5l all LY

132



Bas.J.Vet.Res.Vol.12,No0.1,2013.

eyl (il (s 4l S Ay )l GV alat) (o) bl cuis A W AELYL, palues=
e dalse

REFERENCES

1. Raskin, R.E & Meyer, D.J. (2010). Canine and Feline cytology. A colo atlas and

interpretation guide. Second edition. Capture three. Saunders Elservier.r

2. Baker, K. P. (1967). Senile changes of dog skin. Journal of Small Animal
practice. Vol. 8 (1) pp. 49-54.

3. Alberts, B., Johnson, A., Lewis L., Raff, M., Roberts, K., Walter, P. (2002).
Molecular Biology of the Cell). Garland Science

4. Bacha W. & L. Wood. (1990). Color Atlas of Veterinary Histology. Lea &
Febiger, Philadelphia, pp. 65-72.

5. Delmann, H. & J. Eurell. (1998). Textbook of Veterinary Histology. Lippincott
Williams & Wilikins, Baltimore, pp. 316-318.

6. Guidry, C., and Grinnell, F. (1985). Studies on the mechanism of hydrated
collagen gelreorganization by human skin fibroblast. J. Cell. Sci., 79, pp.
67-81

7. Sawhney, R. K., and Howard, J. (2002). Slow local movements of collagen
fibers by fibroblasts drive the rapid global self-organization of collagen
gels. J. Cell. Biol.  157(6), pp.1083-1093.

8. Lanir,Y. (1983).Constitutive equations for fibrous connective tissues. J. Biomech.,
16: 1- 12.

9. El Safoury, O. S., Fawzy, M M., El Maadawa.Z. M., Mohamed. D. H. (2009).
Quantitation of mast cells and collagen fibers in skin tags. Indian j.
Dermatology. 54 (4), pp. 319- 322.

10. Jor, d.W.Y., Nash, M. P., Nielsen, D.M.F., and Hunter, D.J. (2011).
Estimating material parameters of a structurally based constitutive relation
for skin mechanics. Biomech. Model. Mechanobiol.10, 767- 778.

133



Bas.J.Vet.Res.Vol.12,No0.1,2013.

11. Stefanov, I. and Simeonov, R. (2008). Histochemical and morphometric
studies of connective tissue fibers in canine paranal sinus. Bulg. J. Vet.
Med., 11(3), pp. 171- 178.

12. Pavletic, M. M. (1991). Anatomy and circulation of the canine
skin.Microsurgery. 12(2):103-12.

13. Zanna, G., Fondevila, D. Ferrer, L., Espada, Y. (2012). Evaluation of
ultrasonography for measurement of skin thickness in Shar-Peis. American
Journal of Veterinary Research. 73(2), pp. 220-226.

14. Houlbrooke, K., Vause, K., Merrilees, M. J. (1990). Effects of movement and
weightbearing on glycosaminiglycan content of sheep articular cartilage.

Australian Journal of Physiotherapy. 36, pp. 88-91.

134



