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Abstract

Most surgeons have tried to use modern techniques to treat lots of surgical cases in veterinary
medicine. This study aims to compare the effects of autologous platelet-rich plasma (PRP) and
laser therapies on induce elastic cartilage defects in sheep. Twelve healthy sheep were divided into
3 groups, G1 was treated with autologous PRP gel with different platelet counts, G2 was treated
with laser radiation with different doses and G3 was treated with normal saline and was used as
control group.the left ear cartilages of all animals were incised at 5 cm, while at 6 mm diameter, a
full thickness hole was inserted in the right ear. G-1 was treated with platelet-rich plasma gel, 3
ml daily for one week. Two of G2 was treated with 820 nm laser and the other two were treated
with 860 nm laser daily for one week. In addition, G-3 were treated with normal saline daily for
one week.Biopsies were taken at 1, 6 weeks for histo-pathological examination to compare the
healing performance of each type of treatment. Histopathological evaluation showed the beneficial
therapeutic effect of autologous PRP compared to laser therapy and the PRP therapy has more
beneficial effect than laser therapy, its preparation is very simple and cheaper than laser which
requires expensive equipment and dangerous side effect when used.
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A comparison effects of autologous platelet-rich plasma gel and low-level laser therapies on induced cartilage
defects: An experimental study

Introduction

A lot of researchers have tried many biological
therapeutic techniques, among them, platelet-
rich plasma and laser therapies are the modern
therapies mostly used by veterinarians. Often,
animals are exposed to many ear cartilage
defects which are regarded as a serious problem
in the field; besides, it is well known that
cartilage healing has limited regenerative
ability (1, 2).

The cartilage found in the external ear is of
fibro elastic nature which consists of typical
chondrocytes and yellow elastic fibers provide
the matrix except around the lacunae. Cartilage
are known as avascular tissues, because most of
their cells are far from exchange vessels which
are located mostly in the perichondrium while
the nutrients diffused to the chondrocytes
depending on the difference between the
concentrations(3,4). For these reasons,
cartilage has little ability for regeneration and it
is well known that they heal by forming fibrous
tissue scar (5).

Platelet-rich plasma (PRP) is defined as a
volume of the plasma fraction of autologous
blood which has a platelet concentration above
baseline (6).

Over the past decade, the growing concern in
the use of PRP to optimize the healing process
of tissues has sparked the market development
of a plethora of commercial procedures that are
designed to concentrate platelets and suspend
them in plasma or a fibrin construct of varying
densities (7, 8, 9).

Consequently, it contains a high concentration
of platelet-derived GFs with a potential
promoting effect on tissue healing and
regeneration (10).

The use of autologous PRP is a possible
strategy to enhance the wound healing cascade
in both soft and hard tissues(11). Activation of
the platelets of PRP leads to release of
conspicuous amounts of various growth factors

(PDGF), transforming growth factor (TGF),
platelet-derived angiogenesis factor (VFGF),
insulin-like growth factor (IGF)-1, platelet-
factor (PF-4) and epidermal growth factor
(EGF)(12,13,14,15).

The use of low-level laser in medical science
has gained popularity over the past 30 years
[16]. Studies on the use of low-level laser on
rabbit musculoskeletal tissue and -cartilage
appear to have conflicting findings (17,18) ,
with reports of favorable (19, 20), and
unfavorable (21) results. The therapeutic effect
of laser therapy in wound healing has been
identified such that a better knowledge about
the mechanism of tissue repair using light
energy has been obtained in the areas of skin,
muscle, ligaments, nerves, bone and cartilage
which respond to doses of light with
wavelengths range of 600-1000 nm. However,
the amount of energy absorb varied from one
tissue to another even when the wavelength
remain constant (22,23).

In addition, low-level laser therapy is a
procedure that uses large portions of the visible
and infra-red light spectra to improve the
healing process by stimulating vascularization,
fibroblasts proliferation and the deposition of
collagen (24,25).

The aim of this study is to compare between
two modern therapies, PRP gel and low-level
laser, and their effects on cartilage healing.

Materials and Methods

Twelve healthy sheep as an experimental
model were selected from the College of
Veterinary Medicine farm, University of Al -
Qadisiyah. These sheep were fed by
concentrate diet and alfalfa with drinking water
ad libitum. Their ages range between 18- 24
months, both sexes and weighing 150+ 30 kg.
This experiment was carried out according to
the guidelines of the ethics committee of the
College of Veterinary Medicine, University of
Al-Qadisiyah.
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The sheep were divided randomly and equally
into three groups:

1 — Group-1 (G-1) was treated by platelet-rich
plasma. Whole blood of 18 ml was collected
from the jugular vein of each animal in
anticoagulant tubes, and centrifuged in a cool
centrifuge at 3000 rpm for ten minutes.
Thereafter, the supernatant plasma was
transferred to another sterile tube and
recentrifuged at 1000 rpm for 10 min to

concentrate the platelets. Platelet count was
measured by Blood auto analyzer (Mindray,
mod. BC-3000 Plus, USA). The platelet-rich
plasma was mixed with autologous calcified

thrombin at 1: 1 ratio to manufacture platelet-

rich plasma gel and to activate the platelets to
release growth factors(27).

2 — Group- 2 (G-2) was treated by low level
laser (LLL) therapy by Laser diode (Omega
laser systems Ltd., UK) as shown in Table- 1.

Table-1: The ages, sex, laser dose, wave length, time of dose, energy density, pulsing rate,

and pregnancy.

No | Age Sex Laser Wave Time Energy | Pulsing rate/ | Pregnan
(months dose length (dose) density sec cy
) (nm) (mw) (s¢0) )(J/Cm2

1 19 Female | 820 820 1000 16 146Hz Nil

2 |22 Male 820 820 1000 16 146Hz -

3 |24 Male 860 660 50 4 146Hz -

4 18 Female | 860 660 50 4 146Hz Nil

3 — Group — 3 (G-3) are regarded as control
group and were treated with normal saline.

Experimental design:

Under routine surgical approach, the left ear
cartilages of all animals were incised at 5 cm,
while at 6 mm diameter, a full thickness hole
was inserted in the right ear. G-1 were treated
with platelet-rich plasma gel, 3 ml daily for one
week. Two of G2 were treated with 820 nm
laser and the other two were treated with 860

nm laser daily for one week. In addition, G-3
were treated with normal saline daily for one
week.

Biopsies were taken at 1, 6 weeks for histo-
pathological examination to compare the
healing performance of each type of treatment.

Results

The platelet counts of G-1 were 2x10%L,
16x10°%/L, 6x10%L and 8x10°%L, respectively
as shown in Table-2.
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Table- 2: The ages, sex, platelet counts, and the pregnancy states of G-1 sheep

No. | Age Sex Platelet Pregnancy
(months) count/L
1 20 Male |2 x 10° Nil
2 18 Femal | 16 x 10° Nil
e
3 |21 Femal | 6 x 10° Nil
e
4 |23 Femal | 8 x 10° Nil
e

Histopathological evaluation:

At one week, G1(Fig.-1) showed mild healing
in the lower layers of epidermis and thin
keratinized layer with mild collagen in the
dermis. Moreover, G2(Fig.-2) showed mild
healing of epidermal layers, absence of
keratinized layer with hemorrhage and mild
fibrosis, and G3(Fig.-3) showed infiltration of
inflammatory  cells- macrophages with
hyperplasia of stratum basal.

W"'/}i"
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Fig.-1: G1 at one week: mild healing in the
lower layers of epidermis and thin
keratinized layer (k), also there is mild
collagen in the dermis 10x( H&E )

Fig-2: G2 at one week: mild healing of
epidermal layers(s) with absence of
keratinized layer(k), hemorrhage (H) and mild
fibrosis (F)10X(H&E)
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FIG-3: G3 at one week: infiltration of
inflammatory cells (macrophages M) with

hyperplasia of stratum

At 6 weeks, G1(Fig.-4) showed mild healing in
the lower layers of epidermis and thin
keratinized layer with mild collagen in the
dermis. Furthermore, G2(Fig.-5) showed mild
healing of epidermal layers, absence of
keratinized layer with hemorrhage and mild
fibrosis, and G3(Fig.-6) showed infiltration of
inflammatory  cells- macrophages  with
hyperplasia of stratum basal.

Fig-4: G1 at 6 weeks: There is normal

epidermal layers and profuse collagen
with presence of keratinized layer(k) 4x
VI', ~ —
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Fig-6: G3 at 6 weeks: profuse hemorrhage (HE)
and infiltration of macrophages (M) in the dermis
with proliferation of fibroblasts(F) 40X(H&E).

Ethical approval

All experimental procedures on mice were
agreed by the Ethics Committee in the College
of the Veterinary Medicine, University of Al-
Qadisiyah.

Discussion

A lot of auricular cartilage defects in ruminants
are presented to the Educational Veterinary
Medical Hospital in Al- Dewania Province,
Irag. These defects may lower their economic
values and they have to undergo classic surgery
which may lead to prolong healing period, so in
this study, we tried to compare two modern
therapies, autologous PRP and LLL.

There are three types of cartilages — hyaline,
fibrous, and elastic which have a distinct
structure  and  biochemical composition
depending on their specific functions and sites.
They differ in their extracellular matrix,
therefore to improve tissue-engineered
cartilage, we must study the growth factors,
scaffolds and other biological products.

Auricular elastic cartilage comprises mainly
elastin fibers type Il collagen fiber and matrix
which consist of proteoglycans, carbohydrates,
and proteins that fill the spaces in and around
the fibers.

We believe that laser therapy has limited
therapeutic value in acceleration of the
cartilage healing. In this study, as shown in
Table-1, we tried to treat sheep as a model of
different ages and for both sexes, different laser
doses of 820 and 860 nm, different time dose of
50 and 1000 s, different energy density of 4 and
16 J/ICm?with pulsing rate of 146 Hz for all the
sheep. All these different parameters may
clearly show us the comparison of the
therapeutic effect of laser therapy. On the other
hand, these important results also clearly show
histologically, the comparison of the
therapeutic effect of PRP as shown in Fig.-7
and Fig.-8.
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Fig.-8: G2 820 nm. At 6 weeks: Marked downward
hyperplasia of stratum basal (S) with the
infiltration of inflammatory cells (M) and profuse
collagen fibers(CO) 40X (H&E).

In this study, we also used different doses of
platelets ranging from 2x10° to 16x10° as
shown in Table-2. This implies that there will
be different levels of growth factors, so the
healing in sheep No.2 is marked and
characterized by normal epidermis and profuse
collagen in the dermis, while the other sheep of
G1 were less marked. We believe that these
biological products- growth factors may

accelerate the cartilage healing. Their
beneficial therapeutic effect may be very
evident as shown at the first week of treatment.
In Fig-1, there is mild healing in the lower
layers of the epidermis and thin keratinized
layer with mild collagen in the dermis. In this
work, PRP is used topically which is in line
with the study of (26) where PRP was used
during surgical operation or at the end of it.
Several studies have been published on humans
which explain the use of PRP after surgery.
Some chondrocytes may migrate from the
surrounding tissue to fill the induce hole. This
migration may be due to the effect of cytokines
realized from the platelets [5] and act as
promoters of the cartilage healing.

Fig.-9: G1 at 6 weeks: There is marked healing
characterized by normal epidermal layers(s) and profuse
collagen (co) in the dermis 10 x (H&E).




A comparison effects of autologous platelet-rich plasma gel and low-level laser therapies on induced cartilage
defects: An experimental study

In conclusion, it is evident that PRP therapy has
more beneficial effect than laser therapy, its
preparation is very simple and cheaper than
laser which requires expensive equipment and
dangerous side effect when used.

Acknowledgment:

The authors would like to express their
gratitude to Assistant Prof. Dr. Khalil GC for
scientific reading of the histopathological
changes.

Conflict of interest

The authors affirm that they had no competing
interests.

References

Kuo AC, Rodrigo JJ, Reddi AH, Curtiss S,
Grotkopp E and Chiu M. Microfractures
and bone morphogenetic protein 7 (BMP-
7) synergistically stimulate articular
cartilage repair. Osteoarthritis Cartilage,
2006, 14:1126-35.2.
https://doi.org/10.1016/j.joca.2006.04.004

Cheu H, Sun J, Hoemann CD, Lascau-Coman
V, Ouyang W, Mckee MD, Shive MS |,

Buschmann MD. Drilling and
microfracture lead to different bone
structure and necrosis during bone-marrow
stimulation for cartilage repair. J. Orthop.
Res., 2009, 17:1432-1438.
DOI: 10.1002/jor.20905

3 Al-Sadi S, Hasso A A . Comparative study
of the auricle and external acoustic meatus
of the cattle and buffalo. Iraqgi Journal of
Veterinary Sciences, 2012, Volume 26,
Issue 2, Pages 65-
72.D0I:10.33899/ijvs.2012.67456

Peter L, Williams. Skeletal system and nervous
system chapter 6 & 8, 1999, pp. 425-712
& 901-1367, in: Gray’s Anatomy, 38th
Edition.

Sherrell JA, Robert WB, Charles HM. General
Reconstruction, Section 1, pp. 3-99, in;
Grabb & Smith’s Plastic Surgery, 1997,
5th Edition, Lippincott-Raven Publishers.

Marx RE. Platelet-rich plasma (PRP): what is
PRP and what is not PRP? Implant Dent.,
2001,10: 225-
228.DOI: 10.1097/00008505-200110000-
00002

Foster TE, Puskas BL, Mandelbaum BR,
Gerhardt MB, Rodeo SA. Platelet- rich
plasma: From basic science to clinical
applications. Am. J. Sports Med., 2009;
37:2259-2272.

DOI: 10.1177/0363546509349921

Mousavi GH, Mohajeri D, Mirzaie H,
KafashElahi R. Evaluation of platelet-rich
plasma effects on femoral cancellous bone
defect healing in rabbit. J. Kashan Univ.
Med. Sci., 2010,14:83-91.0Official
URL.: http://feyz.kaums.ac.ir/article-1-
920-en.html DOI: UNSPECIFIED

Lueng Gimeno F, Gatto S, Ferro J, Croxatto
JO,Gallo JE. Preparation of platelet-rich
plasma as a tissue adhesive for
experimental transplantation in rabbits.

161


https://doi.org/10.1016/j.joca.2006.04.004
https://doi.org/10.1002/jor.20905
https://www.researchgate.net/scientific-contributions/S-Al-Sadi-16324922?_sg%5B0%5D=IAqUaxmJ9kMn4dCMy0Xdr-bOcol9k7kdf2wpcacEtj60rylPBpzDHvMgD2c95h6fs63Id3g.B_J29iGkBq3i8geynNZA0fglydfcJJodla0ecDPViJIDzA8WbETmgK7DM4FRgi36K6ByoEfpzPt7CilGFw2f0Q&_sg%5B1%5D=qPgr19qqNa1gOVFSopuIFNGRGN1jZ30oV8T4AQfPsPsGqzzPUcZx_Ddr-4n0eFqG_ZFj0-I.MBpsBNlwNxHZplBDdHcRBAWJdpS30-LDGkA1eTmC5QR9WbYhqUqTrJA6O6fI30nFGuy1f8p9qNoe29Trwl2w_Q
https://www.researchgate.net/scientific-contributions/A-A-Hasso-2091981454?_sg%5B0%5D=IAqUaxmJ9kMn4dCMy0Xdr-bOcol9k7kdf2wpcacEtj60rylPBpzDHvMgD2c95h6fs63Id3g.B_J29iGkBq3i8geynNZA0fglydfcJJodla0ecDPViJIDzA8WbETmgK7DM4FRgi36K6ByoEfpzPt7CilGFw2f0Q&_sg%5B1%5D=qPgr19qqNa1gOVFSopuIFNGRGN1jZ30oV8T4AQfPsPsGqzzPUcZx_Ddr-4n0eFqG_ZFj0-I.MBpsBNlwNxHZplBDdHcRBAWJdpS30-LDGkA1eTmC5QR9WbYhqUqTrJA6O6fI30nFGuy1f8p9qNoe29Trwl2w_Q
http://dx.doi.org/10.33899/ijvs.2012.67456
https://doi.org/10.1097/00008505-200110000-00002
https://doi.org/10.1097/00008505-200110000-00002
https://doi.org/10.1177/0363546509349921
http://feyz.kaums.ac.ir/article-1-920-en.html
http://feyz.kaums.ac.ir/article-1-920-en.html

Journal of Survey in Fisheries Sciences

10(3S) 154-163

2023

Thrombosis J., 2006, 4:18.

DOI: 10.1186/1477-9560-4-18

Eppley BL, Woodell JE, Higgins J. Platelet
quantification and growth factor analysis
from platelet- rich plasma: implications for
wound  healing.  Plast.  Reconstr.
Surg.,2004, 114:1502-1508.
DOI: 10.1097/01.prs.0000138251.07040.
51

Hussein SM. Effects of autologous platelet-
rich plasma on skin healing in dogsS. M.
Hussein.lraqi  Journal of Veterinary
Sciences, 2018, Volume 32, Issue 2, Pages
275-283. DOI:10.33899/ijvs.2019.153864

Allawi AH, Alkattan LM, Aliragi OM. Clinical
and ultrasonographic study of using
autogenous venous graft and platelet-rich
plasma for repairing Achilles tendon

rupture in dogs. Ilragi Journal of
Veterinary Sciences, 2019, Volume 33,
Issue 2, Pages 453-460

. DOI:10.33899/ijvs.2019.163199

Marx RE. Platelet- rich plasma: Evidence to
support its use. J. Oral Maxillofac. Surg.,
2004, 47:4897.
DOI: 10.1016/j.joms.2003.12.003

Van den Dolder J, Mooren R, Vloon AP,
Stoelinga PJ, Jansen JA. Platelet- rich
plasma: quantification of growth factor
levels and the effect on growth and
differentiation of rat bone marrow cells.
Tissue Eng., 2006, 12:3067-
3073.DOI: 10.1089/ten.2006.12.3067

Bhanot S, Alex JC. Current applications of
platelet gel in facial plastic surgery. Facial
Plast. Surg., 2002, 18:27-
33. DOI: 10.1055/s-2002-19824

Tuner J, Hode L. The laser therapy handbook.
Prima Books AB, 2004, Sweden.

Noor SK, Munahi AK, Allban AA and
Hussain MH. Study the beneficial activity
of low level laser in experimentally

induced pain in mice.lragi Journal of
Veterinary Sciences, 2021, Volume 35,
Issue 3, Pages 569-573
. DOI:10.33899/ijvs.2020.127228.1487

Seifi M, Shafeei HA, Daneshdoost S, Mir M.
Effects of two types of low- level laser
wave lengths (850 and 630) on the
orthodontic tooth movements in rabbits.
Laser Med. Sci. 2007, 22:261-264.
DOI: 10.1007/s10103-007-0447-9

Miloro M, Miller JJ, Stoner JA. Low-level laser

effect  on mandibular  distraction
osteogenesis. J. Oral Maxillofac. Surg.,
2007, 65:168-176.

DOI: 10.1016/j.joms.2006.10.002

Cho HJ, Lin SC, Kim SG, Kim YS, Kang SS,
Choi SH, Cho YS, Bae CS. Effect of low-
level laser therapy on asteo-arthropathy in
rabbit. In vivo, 2004, 18:585-591.

Pfander D, Jorgensen B, Rohde E, Bindig U,
Mdiller G, Eric Scheller E. The influence of
laser irradiation of low-level power density
on an experimental cartilage damage in
rabbit knee-joints: an in vivo investigation
considering macroscopic, histological and
immune-histo-chemical changes. Biomed
Tech.(Berl). 2006, 51:131-
138.DOI: 10.1515/BMT.2006.022

AL-Timimi ZJ, Mustafa FH. Recognizing the
effectiveness of the diode laser 850nm on
stimulate the proliferation and viability of
mice mesenchymal stem cells derived
from bone marrow and adipose tissue.lraqi
Journal of Veterinary
Sciences, 2018, Volume 32, Issue 2, Pages
285-290
. DOI:10.33899/ijvs.2019.153869

Chukuka SE. Laser photo stimulation. Laser
Therapy, 2001,13:1-4.

Freddo AL, Rodrigo SM, Massotti FP, Etges A,
de Oliveira MG. Effect of low-level laser

162


http://dx.doi.org/10.1186/1477-9560-4-18
https://doi.org/10.1097/01.prs.0000138251.07040.51
https://doi.org/10.1097/01.prs.0000138251.07040.51
https://vetmedmosul.com/article_153864.html
https://vetmedmosul.com/article_153864.html
http://dx.doi.org/10.33899/ijvs.2019.153864
http://dx.doi.org/10.33899/ijvs.2019.163199
https://doi.org/10.1016/j.joms.2003.12.003
https://doi.org/10.1089/ten.2006.12.3067
https://doi.org/10.1055/s-2002-19824
http://dx.doi.org/10.33899/ijvs.2020.127228.1487
https://doi.org/10.1007/s10103-007-0447-9
https://doi.org/10.1016/j.joms.2006.10.002
https://doi.org/10.1515/bmt.2006.022
http://dx.doi.org/10.33899/ijvs.2019.153869

A comparison effects of autologous platelet-rich plasma gel and low-level laser therapies on induced cartilage
defects: An experimental study

therapy after implantation of Poly-L-
Lactic/Polyglycolic acid in the femurs of
rats. Laser Med. Sci., 2009, 24(5):721-
8.DOI: 10.1007/s10103-008-0627-2

Rodrigo SM, Cunha A, Pozza DH, Blaya DS,
Moraes JF, Weber JB, and de Oliveira,
M.G. (2009) Analysis of the systemic
effect of red and infrared laser therapy on
wound repair. Photomed Laser Surg.,
27(6):929-35.DOI: 10.1007/s10103-008-
0627-2

Saw KY, HUSSIN P, Loke SC, Azam M, Chen
HC, Tay YG, Low S, Wallin KL,
Ragavanaidu K. Articular cartilage
regeneration with autologous marrow
aspirate  and hyaluronic acid: An
experimental study in a goat model,
Arthroscopy, J. Arthroscopic Related
Surg., 2009, 25(12):1391-1400.
DOI: 10.1016/j.arthro.2009.07.011

Ogundipe , O K _Ugboko, V I _Owotade, F J
Paul-Odo, B _Afariogun, A B. Preparation
of platelet-rich plasma from small volume
of whole blood - a simplified approach
Niger  Postgrad Med J .2012
Sep;19(3):133-6.

163


https://doi.org/10.1007/s10103-008-0627-2
https://doi.org/10.1007/s10103-008-0627-2
https://doi.org/10.1007/s10103-008-0627-2
https://doi.org/10.1016/j.arthro.2009.07.011
https://pubmed.ncbi.nlm.nih.gov/?term=Ogundipe+OK&cauthor_id=23064167
https://pubmed.ncbi.nlm.nih.gov/?term=Ugboko+VI&cauthor_id=23064167
https://pubmed.ncbi.nlm.nih.gov/?term=Owotade+FJ&cauthor_id=23064167
https://pubmed.ncbi.nlm.nih.gov/?term=Paul-Odo+B&cauthor_id=23064167
https://pubmed.ncbi.nlm.nih.gov/?term=Paul-Odo+B&cauthor_id=23064167
https://pubmed.ncbi.nlm.nih.gov/?term=Afariogun+AB&cauthor_id=23064167

