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ABSTRAK

Abstrak daripada kertas projek yang dikemukakan kepada Fakulti Perubatan
Veterinar untuk memenuhi sebahagian daripada keperluan kursus VPD 4999 —

Projek.

IMPAK BERLAINAN KONDISI PENGAWETANKRIO TERHADAP

KEBOLEHHIDUPAN SEL DARAH MONONUKLEAR KUCING

Oleh

SITI AISYAH BINTI AZHAR

2016

Penyelia: Dr. Farina Mustaffa Kamal

Penyelia Bersama: Dr. Khor Kuan Hua

Dr. Mohd. Hezmee Mohd. Noor

Sel darah mononuklear kucing (PBMCs) mengandungi subset sel imuniti,
seperti lymfosit dan monosit. Pencirian fungsi imun mereka amat berkait dalam
menyediakan maklumat asas mengenai mekanisme dan tindak balas sel. Dalam
kajian ini, suhu dan komposisi media pengawetankrio diselidik untuk mengenal pasti
kesannya terhadap kebolehhidupan PBMC kucing. Sampel darah telah diperolehi
dari 15 ekor kucing sihat dan PBMC kucing diasingkan menggunakan teknik
emparan kecerun-tumpatan. PBMC tersebut diawetkrio dalam -196°C untuk 2
minggu dalam tiga media pengawetankrio berlainan kondisi, iaitu 10% DMSO

bersama 90% FBS, 10% DMSO bersama 90% serum kucing (FS), kombinasi 10%
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DMSO bersama 45% FBS dan 45% FS. Tambahan lagi, dua suhu berlainan (4°C dan
suhu bilik) media pengawetankrio juga dinilai. Kebolehhidupan sel dinilai
menggunakan teknik pengecualian pewarna Trypan Blue dan sitometri aliran. Hasil
kajian dari teknik pengecualian pewarna menunjukkan bahawa penambahan FS
memberi pemulihan yang sama terhadap PBMC kucing sebaik sahaja dicairkan
berbanding penggunaan FBS. Walaubagaimanapun, hasil kajian dari sitometri aliran
menunjukkan pemulihan PBMC kucing yang lebih tinggi apabila FS digunakan
berbanding FBS. Tambahan pula, suhu media pengawetankrio yang berbeza tidak
memberi perbezaan ketara dalam pemulihan PBMC kucing setelah pengawetankrio.
Keseluruhannya, penggunaan FS dalam media pengawetankrio memberi keputusan
yang sama terhadap kadar pemulihan PBMC kucing sebaik sahaja dicairkan
berbanding penggunaan FBS. Tambahan lagi, FS mengekalkan kebolehhidupan
PBMC kucing dalam jangka masa yang lebih panjang. Walaubagaimanapun, peranan

mereka dalam titik keputusan akhir penilaian klinikal lain tidak boleh dikecualikan.

Kata kunci: PBMC kucing, pengawetankrio, komposisi media, suhu media,

kebolehhidupan sel, sitometri aliran
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ABSTRACT

An abstract of the project paper presented to the Faculty of Veterinary Medicine in

partial requirement for the course VPD 4999 - Project.

THE EFFECTS OF DIFFERENT CRYOPRESERVATION CONDITIONS ON
FELINE PERIPHERAL BLOOD MONONUCLEAR CELLS (PBMCYS)
VIABILITY.

By

SITI AISYAH BINTI AZHAR

2016

Supervisor: Dr. Farina Mustaffa Kamal
Co-supervisors:Dr. Khor Kuan Hua
Dr. Mohd. Hezmee Mohd. Noor
Peripheral blood mononuclear cells (PBMCs) contain immune cell subsets
such as lymphocytes and monocytes. Characterisation of their immune functions are
pertinent in providing fundamental information on its mechanism and response. In
this study, the temperature and composition of cryopreservation media were
examined to determine the effects on feline PBMCs viability. Blood samples were
obtained from 15 healthy cats and feline PBMCs were isolated using density
gradient centrifugation technique. The PBMCs were stored in -196°C for 2 weeks in
cryopreservation media of three different conditions; namely, 10% DMSO with 90%
FBS, 10% DMSO with 90% feline serum (FS) and the combination of 10% DMSO

with 45% FBS and 45% FS. In addition, two different temperatures (4°C and room
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temperature) of cryopreservation media were assessed. The cell viability was
measured by using trypan blue dye exclusion technique and viability staining using
flow cytometry. The result from dye exclusion technique showed that the addition of
FS provide a similar recovery of feline PBMCs immediately upon thawing as
compared to the utilization of FBS. However, the result from flow cytometric
analysis revealed a higher PBMCs viability when using FS as compared to FBS. In
addition, different cryopreservation medium temperature did not provide significant
recovery of feline PBMCs after cryopreservation.Overall, the use of FS in
cryopreservation media has provided comparable feline PBMCs recovery compared
to FBS immediately upon thawing. In addition FS may play a role in maintaining
feline PBMCs viability. However, their role in the clinical endpoints of other assays

could not be excluded.

Key words: Feline PBMCs, cryopreservation, medium composition, medium

temperature, cell viability, flow cytometry



1.0 INTRODUCTION

Peripheral blood mononuclear cells (PBMCs) contain immune cell subsets,
namely lymphocytes, monocytes, and macrophages. Characterisation of their
immune functions are pertinent in providing fundamental information on its
mechanism and response. Feline PBMCs are important in research works, such as
isolation of feline parvovirus (Miyazawa et al., 1999), productive infection of feline
immunodeficiency virus (FIV) vif gene in feline PBMCs and monocyte-derived
macrophages (Lockridge et al., 1999), and expression of CXCR4 on feline PBMCs
in FIV infection (Willet et al., 2003). Often, analyses could not be performed
immediately due to various issues such as logistics, unavailability of materials, or
simply time constraint. Therefore, cryopreservation is performed whereby low
temperature is used to preserve different types of cells for long term by using liquid
nitrogen. Low temperature storage (-196°C) and slow cooling rate (1°C per minute)
are generally recommended for optimal cells recovery. In addition, using
cryoprotectant such as dimethyl sulfoxide (DMSQO) can prevent the formation of ice
crystals which can lyse the cells during thawing. The freezing medium is usually
supplemented by higher concentration of serum such as fetal bovine serum (FBS).
Although certain aspects in cryopreservation have been studied in human PBMCs,
none has been done in feline PBMCs.In this study, the temperature and composition
of cryopreservation media were examined using dye exclusion technique and cell
viability staining by flow cytometry to determine the effects on feline PBMCs

viability.



The objectives of this study were:
1) To identify the best cryopreservation conditions in order to get the maximum
feline PBMCs recovery upon thawing.
2) To determine the effect of compositions and temperatures of
cryopreservation media on feline PBMCs viability.
The hypotheses for this study were:
1) The addition of feline serum in cryopreservation media provides higher feline
PBMCs recovery.
2) Low temperature (4°C) of cryopreservation media is less toxic to feline

PBMCs.
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