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ABBREVIATIONS 

AMP 	: Adenosine monophosphate 

ADP 	: Adenosine diphosphate 

ATP 	: Adenosine triphosphate 

BMEAA : Basal medium essential amino acids 

BSA 	: Bovine serum albumin 

c.p.m 	: Count per minute 

DEPC : Diethyl pyrocarbonate 

DMEM : Dulbecco's modified eagle medium 

DMSO : Dimethyl sulphoxide 

DRB 	: 5,6-Dicholoro- l -B-D-ribofuranosylbenzimidazole 

d 	Day 

EEV 	: Extracellular enveloped virus 

ER 	: Endoplasmic reticulum 

EDTA 	: Ethylene diamine tetraacetic acid 

FCS 	: Fetal calf serum 

Fuc 	: Fucose 

Gal 	: Galactose 

GalNAc : N-acetyl-D-galactosamine 

Glc 	: Glucose 

G1cNAc : N-acetyl-D-glucosamine 

BhCG : Beta-subunit of human chorionic gonadotropin 

h 	: Hour 

INV 	: Intracellular naked virus 

MOI 	: Multiplicity of infectivity 



Man 	: Mannose 

a-MEM : a-Minimum essential medium 

mg 	: Milligram 

Meq 	: Milliequivalent 

NADH : Nicotinamide adenosine dihydrogen 

(d)NBCS: Dialyzed new born calf serum 

NEAR : Non-essential amino acid 

NeuNAc : N-acetylneuraminic acid 

ng 	: Nanogram 

PAGE : Polyacrylamide gel electrophoresis 

PBS 	: Phosphate buffered saline 

PBST : Phosphate buffered saline + 0.05% Tween-20 

PEP 	: Phosphoenol pyruvate 

PK 	: Pyruvate kinase 

PMSF : Phenyl methyl sulfonyl floride 

p.i 	: Post-infection 

p.f.0 	: Plaque forming unit 

PPO 	: 2,5-diphenyloxazole 

POPOP : 1,4-bis [4-Methyl-5-phenyl-2-oxazolyl] benzene 

RER 	: Rough endoplasmic reticulum 

RIA 	: Radioimmuno assay 

SDS 	: Sodium dodicyl sulphate 

TEA 	: Triethanolamine 

TCA 	: Trichloroacetic acid 

lig 	: Microgram 
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NOMENCLATURES 
AU.mm2: Absorbance unit x area of the band in SDS-PAGE 

Ao(t) : Dimensionless surface area at time "t" 

G 	: Glucose concentration at any time (mM) 

Go 	: Initial glucose concentration (mM) 

GL 	: Glutamine concentration at any time (mM) 

GLo  : Initial glutamine concentration (mM) 

IL 	: Lactate concentration (mM) 

IA 	: Ammonia concentration (mM) 

K 	: Number of cell hits per bead 

k 	: Attachment rate constant (min-1) 

M 	: Ratio of cell-to-bead at t=0 

N 	: Number of cells 

No 	: Number of cells during inoculation, t=0 (cells/m1) 

: Final cell number (cells/ml) 

NF 	: Number of free cells, time t=ti (cells/m1) 

NA 	: Number of attached cells, time t=ti (cells/m1) 

: Number of .attached cells;, t=t (cells/m1) 

NFo 	: Number of free cells, time t-=0 (cells/ml) 

P 	: Cellular activity level 

PD 	: Population doubling 

QG, QCr : Specific glucose uptake rate (mM/106  cells.h) 
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QGL,Q.GL: Specific glutamine uptake rate (mM/106  cells.h) 

QL, QL : Specific lactate formation rate (mM/106  cells.h) 

QA, QA : Specific ammonia formation rate (mM/106  cells.h) 

Qb2 	: Specific oxygen uptake rate (mM/106  cells.h) 

t 	: Time (minute, hour, day) 

4/2 	: Half-life (minute, hour) 

W(K) : Probability of K number cells hit per microcarrier 

YN/G : Apparent yield of cell based on glucose consumed 
(cells/mM) 

YN/GL : Apparent yield of cell based on glutamine consumed 
(cells/mM) 

YL/G : Apparent yield of lactate based on glucose consumed 

YA/GL : Apparent yield of ammonia based on glutamine 
consumed 

: Specific growth rate (h-1) 

tt(t) 	: Specific growth rate at time "t" (h-1) 

: Specific growth rate at exponential phase (h-1) 

SUBSCRIPTS 

G 	: Glucose 

GL 	: Glutamine 

L 	: Lactate 

A 	: Ammonia 

02 	: Molecular oxygen 

e 	: Exponential 
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