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Introduction

Bleeding disorders concurrent with haemaprotozoan
diseases are often encountered in canine practices in India
and hence forth the canine blood component transfusion is
slowly gaining momentum for countering the haematological
emergencies Bleeding disorders in dogs can either be due
to defects in primary hemostasis (Platelets) or secondary
hemostasis (Clotting factors present in the plasma). Canine
Platelet-Rich Plasma (PRP) is a blood product prepared form dog
whole blood containing both platelets and plasma, indicated for
bleeding emergencies, severe thrombocytopenia, thrombopathia
complicated with clotting factor deficiencies or defects [1,2].
Platelets, in immune-mediated thrombocytopenia are destroyed
rapidly in the liver and spleen, where platelet-rich plasma can
provide an immediate short term local hemostatic effect at sites
of bleeding thereby reducing mortalities [3,4].

Though standardization has been has been established in
human transfusion medicine globally [5-11] and veterinary
transfusion medicine in the western countries, no much work has
been done till date in India in the standardization of preparation
of canine PRP. The centrifugation speeds and other parameters
are very machine dependent and the study was carried out using
Remi K70 blood bag refrigerated centrifuge.

In dogs, the normal platelet concentration is 2-5 lakh
platelets per microliter [12] and below 1 lakh is considered
as mild thrombocytopenia (TCP), 25,000 to 50,000cells/cm,
moderate TCP and below 25,000cells/cm severe TCP. The dogs
showing bleeding tendencies like petechiation, echymosis,
purpura, epistaxis, haematuria, haemoglobinuria, melena,
pulmonary haemorhage need emergency PRP transfusion.
The PRP concentration of platelets is 3-8 times more. To
obtain platelet-rich plasma, the donor’s blood is mixed with
an anticoagulant and processed either manually by spinning
it in a centrifuge to separate its components (centrifugation)
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or through an automated system. This processed fraction of
the blood is termed “platelet-rich plasma” [13]. The goal is to
achieve the highest concentrations of platelets and remove the
other components of the blood such as the red and white blood
cells.

Aim

The aim of this study was to standardize the centrifuge
speeds, acceleration, deceleration, temperature control and
duration involved in the PRP preparation, using Remi-K70
blood bag centrifuge. Feldman and Sink (2008) reviewed the

centrifugation techniques and suggested that 2000g for 3 min at
22 - 25 °C would be ideal for PRP separation.

Materials and Methods

Platelet Rich Plasma is made from one unit of Fresh Whole
Blood using 350ml triple or quadruple blood bags i.e., one
collection bag containing Citrate Phosphate Dextrose Adenine
(CPDA) 49ml, one transfer bag containing Saline Adenine Glucose
Mannitol (SAGM) 73ml, one Tri-Octyl-Tri-Mellitate (TOTM) bag
for platelet collection and storage.

Collection

350ml of whole blood was collected from the dog blood
donors in triple or quadruple blood bags and was processed
immediately to harvest viable platelets.

Sealing

The blood collection line was sealed using Terumo Penpol
blood bag sealerTM. Multiple seals were made with each
segment containing the similar blood bag number to enable
blood sample testing. Each segment was folded end to end and
gathered with a rubber band to prevent getting entangled during
the blood processing procedure. All the blood bags including the
satellite bags were labeled with the component name, collection
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date, donor number and expiration date, their respective blood
group i.e., Dog Erythrocytic Antigen (DEA) 1.1 negative or
positive using a permanent marker. The entire unit of blood and
attached satellite bags were weighed accurately with the Terumo
ComposcaleTM for balancing the centrifuge.

Centrifugation

After sealing, the Blood bag units with the labels facing out
were placed in Remi Blood bag centrifugeTM buckets carefully.
The whole blood unit was centrifuged using a light spin in a
centrifuge at 2000g for 10 minutes at 22 °C.

The centrifuge was allowed to stop spinning without
operator intervention because any acute stop of the rotor,
including brake use, would disturb the red cell/plasma line
thereby contaminating the plasma with red cells.

Platelet Rich Plasma (PRP) Expression

The unit of whole blood was removed from the centrifuge
without agitation so as not to disturb red cells and plasma and

Table 1: Platelet Rich Plasma separation and volume from 20 dogs.

placed on a plasma extractor (Plasma Expressor, Terumo®).

o The hinged plate is attached to the stand and was
released to apply pressure to the unit of whole blood in
order to express the plasma into a satellite bag.

o  An empty satellite bag or the desired satellite bag
was placed on a balance. The weight was tarred to zero.
The Platelet Rich Plasma will be expressed into the empty
satellite bag.

o  The seal at the port of the parent blood bag containing
the three layers (plasma, platelets and the RBCs) of the
collected blood, was broken manually. Following which, the
upper layers containing the plasma and the platelets started
flowing into the above mentioned satellite bag gradually. The
harvested Platelet Rich Plasma was light yellow in color and
did not contain visible red cell contamination.

0 Once harvested, the line was clamped immediately and
carefully using a clamp or a hemostat artery forceps (one
click) and sealed (Table 1).

Fresh Whol_e Blood . Platelet Rich Plasma (in
S. No. Collected with CPDA Packed RBC (in ml) Platelet Count/ml
49ml (in ml) 1Y
1 441 154 287 850000
2 495 173 322 630000
3 410 144 266 695000
4 424 151 273 845000
5 352 120 232 875000
6 339 119 220 756000
7 364 128 236 698000
8 398 139 259 825000
9 410 142 268 780000
10 456 160 296 845000
11 388 136 252 810000
12 365 128 237 954000
13 425 145 280 874000
14 420 148 272 658000
15 364 125 239 760000
16 398 138 260 841000
17 435 155 280 852000
18 423 148 275 863000
19 386 130 256 854000
20 394 133 261 869000
MEAN 404.35 140.8 263.55 806700
STD ERROR 8.46 3.12 5.39 18613.39
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Labeling and Storage

o The volume of both packed RBC (pRBC) and PRP were
determined in milliliters using Compo Scale, TERUMO and
recorded.

o In order to preserve platelet viability, Platelet Rich
Plasma was allowed to rest at room temperature maximum
for 1 - 2 hours and transfused as soon as possible thereafter.

Discussion

PRP therapy is one of the mainstay in most of the cases
wherein the dog/puppy is suffering with severe hypovolaemic
shock due to various medical emergencies like haemoprotozoan
diseases, Canine parvo virus infection, Immune mediated
thrombocytopenia, non-overt Disseminated Intravascular
coagulopathy and cancers. In this study, it was prepared by a
process known as differential centrifugation. In differential
centrifugation, acceleration force is adjusted to sediment certain
cellular constituents based on different specific gravity and
there are many ways of preparing PRP (PRP method or by the
buffy-coat method). It was seen that at 22 °C for 10min and at
2200RPM it is possible to successfully harvest an average of
eighty thousand platelet count per unit which was in accordance
with the findings of Schneider, 1995. This harvest (PRP) can be
given @ 10ml/kg B.wt. in dogs [11]. Platelet-rich plasma (PRP)
has been utilized in surgery for 2 decades in human medicine
and urgical cases. PRP contains growth factors and bioactive
proteins that influence the healing of tendon, ligament, muscle,
and bone. In veterinary science, there has been a recent interest
in the use of PRP for the treatment of skin related injuries and

osteoarthritis in horses and dogs [4, 14-21].
Conclusion

The incidences of bleeding tendencies in dogs with
haemoprotozoan diseases have increased lately resulting in
progressive demand for blood and blood components in India.
This article will enlighten the standardization of therapeutic
canine Platelet Rich Plasma preparation and the centrifugation
speeds have been enlisted which would prove very useful
for tertiary veterinary hospitals and institutes which would
establish animal blood banks in the near future.
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