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Tago1UAIN OD B39 1.5-1.8 494101l O, A 11ag Asial (10U 1:512, 1: 1024 ua 1:1024

o o
AU
Conc. Ag 20X Cross ttration Conc. Ag 20X Cross titration Conc. Ag 20X Cross titration
dilution type O to type A and Asial type A to type O and Asail type Asial totype O and A
1:2 2.35 0.43 0.38 2.64 0.39 0.41 291 0.31 0.15
1:4 2.25 0.37 0.35 2.5 0.34 0.33 2.89 0.31 0.13
1:8 2.07 0.33 0.33 2.49 0.26 0.28 2.85 0.15 0.12
1:16 1.93 0.29 0.28 2.34 0.17 0.21 271 0.12 0.13
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1:4096 0.31 - - 0.47 - - 0.37 - -
1:8192 0.37 - - 0.36 - - 0.29 - -

* Working dilution type O = 1:512, type A = 1:1024 , type Asial =1:1024
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Development of production of foot and mouth disease ELISA reagent kit

Wilai Linchongsubong:{koch1 Kingkarn Boonsuya Seeyo2 Julanee Nuamchit’

Piyaporn Chareonphol2 Janya Samanit’ Sopha Singkleebu‘[2 Rattanee Thongtha2

Abstract

The production of ELISA reagents used for foot and mouth disease diagnosis were developed and
validated, those reagents were concentrated antigen, rabbit trapping antibody and guinea pig detecting
antibody against serotype O, A and Asial, respectively. The validation of concentrated antigen using
ELISA titration assay was demonstrated specificity that illustrated the high working dilution of serotype O,
A and Asial at 1:512, 1:1024 and 1:1024 respectively. In addition, a keeping quality of concentrated
antigen was investigated; the result demonstrated a high antigen titer that prolonged stability up to one
year. The validation of rabbit trapping and guinea pig detecting antibody were carried out, the high
working dilution of rabbit antiserum to serotype O, A and Asial was found at 1:12800, while working
dilution of guinea pig antiserum to serotype O, A and Asial was found at 1:3200. This result indicated a
high specificity and sensitivity of all reagents. In conclusion, the developed ELISA reagents could be used
to enhance the efficacy and accuracy of foot and mouth disease diagnosis and those reagents could be kept
freezer -20°C for a long time which prolonged high quality. Thus, these developed reagents will be benefit

for reducing of importing and saving of annual budget for purchasing the reagents from foreign country.

Key words: Reagent kit, foot and mouth disease, ELISA

' FMD Expert and Consultant of Department of Livestock Development

? Regional Reference Laboratory for FMD in Southeast Asia, Pakchong, Nakhonratchasima 30130



NsNSFIWAAA AN T 22 nATUN 2 Fuenens 2556 18 J. Vet. Biol. Vol. 22 No. 2 September 2013

= axy S v d a
ufi'zl‘umammnawqmwgﬂumsmmnmwaa BHK,, C .5 4alyIuaog
ouiny aszmssed eoiiar yunind'

% L
unange

= = ax a I [ 4 a ad A
LﬂiEJTJL‘VIEJ’IJ’JTJﬂWiﬁﬂ@qﬂ!‘l{i@lualuﬂWMﬂﬂiﬂ‘HH"Hﬁﬁ BHK21C13 FUALVIUADY 2 1D AD
[ a 4 ] 3 a o
mimumamwmiaﬂqmwguﬁ’amﬂ%mmﬁaﬂumuasmiaﬂqmwgmmmﬂumﬂ 4°¢8, -20°.
s o A a aa o s A o 3 g
LLﬁZLﬂ‘UﬁﬂHTﬂQﬂ!W{]M -80°%. TIﬂ’c’fﬂ‘Uﬂﬁi@ﬂ%?ﬁlla$%1u’3u1%ﬁmﬂﬁfJ‘lﬁ!ﬂ 310U wmmmﬂunm
= ' A & v A VA < I 73 & Aa o s '
2 1] memaamﬂummmaumﬂammmaamﬂaimum@ﬂmmmzmmumaamaa“lmmaz

[y a A o o

{ o J g v a3 ' oA o w ' @
passage‘17]14']&%?1@11']&1/\!'lglaﬂ\?ﬂﬁ\’llﬂﬂqflﬂﬁ'ﬂ‘ﬂfﬁﬁ‘ﬁLﬂ“]Jﬂ'Jflﬂ'liﬁﬂQmﬁ@]il@l'mﬁ'lﬂﬂ@ﬂ'lﬁiluﬂﬁ'l 3]

o

v
ad

A = Y A ) [ A S AaA (IS S o g 1

(P<0.05) tipnfSeumeuns leu@eudvsuusgonuuanUnas WTEsy lumsnusavusaauaazd

1 a o 4 H ] 1 [} ] o o - 4
WU MIseadIauazsuumaamas hitananuedelied Aty (P>0.05) uenand lumsmiziae

S o 2 o 2 A 2 A g ya o ~ 0o o qUd Y v
wradraanusaraane 12 woudulil s linsnumeaned msvlasihuyadaadulumsmizves

P o P Y A " A 2 9 2 v e
AR IUIZAVYATINNTTY 1FAANNUAIYIATOIUFIIONUTIADINITNITINIZIABIAIBTIUIY passage
9 ' A d I~ o v o ¥ Y A = < 2 3 o
UoENIFAdNINUAILNTAAYUUYNMNAIAD AIUUA N30 1HATOLHERNUUAUYAA 1M TINUTIY

I A Yt ¢ o A 3 Aa A Ao ¥
[S3[3] BHKZIC13 PBUALVIUADY TﬂElcl"]fll!,ﬂElll’!;’”‘ﬁ'iﬂllﬂflﬂ@ﬂlL"U\WliJ‘l’iﬁﬂthiJ“]ﬁiJ"lﬂ

a

o o W J a @ <
manafy: 1aa BHK, C , YUALUIUADY ﬂ'lﬁiﬂ‘]eﬂﬁﬂﬂ/\lﬁﬂﬂu"llﬂ NTaAYuUIHY

L

1 a a o Jd o w AN o Jo o ' =
NRUAAATINUN dninma Tulagsnundad 9.410%09 2.UATTIFAN 3013



NsANSFIWAAA AN U 22 RATUN 2 Fvenens 2556 19 J. Vet. Biol. Vol. 22 No. 2 September 2013
o
YN

= 4 9 o AN o do d A 9 s 9 a
NIFNUINHUBAR BHKZIC13 GuaamuﬂmﬂTuTaﬂmnmmﬁmma“lamﬂumamimulumiNam

YaguTsathnuaziiiilesly growth medium for suspension (GMS) N3 20% fetal calf serum (FCS) @y

Jdo

10% dimethylsulfoxide (DMSO) Iagldtaraas1149u 1 x 107 1sad/ua. U339UIAAL 10 ¥A. Fan13 101

E4
o v w a

@ I 9 a g 9 3 A a
Snpuad il laemsaaguugldludwuruaingumgi 4%, w2 . e linungungil 2000,

a <

o ¥ =2 3 A P 3 o Y A
HIU 1 BU. Wa\iﬂ’muusﬂ\?qu’]mUW@qmﬂﬂN -80°%. ﬂ’limﬂiﬂﬂ?'ﬁu ﬁ’l?J’]iﬂLﬂUiﬂE’]L“lfafﬂiﬁ?IU’lu 24 199U

Vv 2 ,:i’d ] 9 c;' [ Aa Y Y
umumuunmmqqmmmﬂmammu uﬂﬂ%?ﬂuﬂﬁ‘i”lﬂ”l‘i‘if)ﬂ‘lnﬁﬂi31”&! 60% uammhnm
2 A g9 o= ' v
INZIABATUAY 3-5 passages (Fadasamsavensaely'la
2 o ¢ Yas ] ¢ Yy 1 g A A
ﬂ”l‘iLﬂ’lJiﬂ‘]al”ll%ﬁﬁﬂf)ﬂ%”lﬂi‘]ﬂ’)‘ﬁﬂ”l‘iﬂ?ﬂ“ll’Jﬂ’lji5@L“ﬁﬁﬁ%1ﬂﬂutlﬂftlﬂlﬂqmWQM@NG] LNDNITAN
a Y y A 1A <2 4 . = Aa g
Qmnggmmﬂﬁvmmmwwemzmwaa (Cryogenlc freezer) “li\??f'liJ'liﬂﬂ’J’UﬂiJﬂ'liaﬂQm“Vi{]llﬂ’JEJ
Y 5 N A = a o < Y
Vl‘HTﬁﬁli]ULﬂﬁ'JulﬂﬂfJ'NﬁlﬂLﬁiJ@ SILLA 0.1°%./UTN D 50°%./U N uazmmmwu"lﬂm -170°%. 91N
= 1 3 o ] £t a
MIANEIVDI Mazur (1984) ‘wmmmﬂmmg1maa‘{‘lmmmwg"lmiu“luimmumm Tasangungiad

@

@ A A o o Y e’l/ll = aa KR 2K A a A o
Glu@@]i1 2°%./UIN meummzma‘ﬂﬂm%aa VVINYPUDATINITIDABINO 70 % WULUIAANIS U
Pl

A A < s 3 o s A & ] s A o
wseautdonuiusadinlFlunmsinusnyusadiietIvaniuaeunstuIALTTUYAE LAZINNEATT
Aa 7 & ' Et 24 g A o Y (a ¢
MI30ATINVOUYAE BHK,,C,, Felimadonarlumsmizmeusaaisuau e v 1dd5uauyadun
o [ o @ 1
MBI AT UM Iz VA U3 1ng)

dy Y A S o J Y . .
wonnims lsumenlumsinusneuwaad 115019 Serum-free medium for cryopreservation

]
=

% I~ ] o I 1 o 1 ] o
(Cryo-SFM) uilufidenn hilidsuiluaiulsznewildaiuaunaninldie hifiainuduuilson
a 1Y) 4 a 9 3 a A ' Y 3 A Y A Y
HandUN5ITUA naglHiulifonunasguserieiomaasiaiee msaenlsimen g ey
v a P A a a ¥ 7
nurtaveuradvzdeulsransnmlumsmziaeawad (Freshney, 2005)
v 2 = ¥y 2 ~ Y A " A < s an ) ¢
auiumsfnensstznlieufiounslfnsowmtonud uradnuIsnmsdrovIaus s yusad
Y 13 an = 9y A A Y A A a A
NNGuELIIgUNIA19 tazfFeumoun s 150MeuNIsznoUA18 Cryo-SFM unuilfeuaui
i g 3 o I °
152n9UAIY GMS + 20% FCS + 10% DMSO ol uniadenlumsiusayusadnivunzay 11w

J.

@ @ S o a {
‘]Jﬁ‘]Jll?\ﬁ/‘lﬁlﬂnﬂﬁg‘]J'J“LJﬂ']ﬁLﬂ‘]Jiﬂ‘HHLﬂ%Waﬁl“ﬁaaﬁﬁﬂMﬂWW

J ad
gunsamazIEms

¢
yaa

128 BHK,,C,, ¥1ALVIUADY passage 11 15-20



NsNSFIWAAA AN T 22 nATUN 2 Fuenens 2556 20 J. Vet. Biol. Vol. 22 No. 2 September 2013

A A
NN
a A 9 v 3 o 4
1. YWANAINITUNUINHUYAR

1

1.1  Growth medium for suspension (GMS) 31 20% fetal calf serum (FCS)” 1ag 10%

dimethylsulfoxide (DMSO)’

1.2 Cryo-SFM’

9 [

a A z:y 4 Y Aa
2. WRAINTIU I VNI YU ID ﬂi%ﬂ@ﬂﬂ’w GMS U 5% FCS

A v A < d5 .
1A dNUVIBAR (Cryogenic freezer)

a

g A o 3 9 .. . 0 9.9
ulumimmnﬂumimmmwuma"luimmumm (llquld nltrogen) wﬂwmmmaﬂqmwﬂu

U

' S Y g o ¢ o < o
"lﬁ'aawmmm “]f’JEJEW]"U“L!G]E]“L!ﬂ?ilﬂ‘ﬂiﬂHTWﬁﬁﬁﬁﬂﬁﬂ‘Vﬂﬂ’ﬂMLﬂullﬁjﬁxi -170°%. ’c’ﬂlﬂiﬂﬂﬁ”ﬂﬁﬂ
A A o < o 2 1 a XK A A <3 . =
qmwgmwa‘nm’nmaucluamwmm 0.1°%./47190 99 50°%./%10 ¥BIUYDNLU (freezing chamber) HUYUIA

300 x 250 x 350 Ww. (N$19 x 817 x g9) Awsaldvinva 20 wa. 18 144 ¥aa

1 d
MstWziaaaa BHK,,C,,

4 4 a { J a a {
ZIAIsaa BHK,,C,, sHatvuaosluaiamizideusaduuia 2 aasuuuane mani

a

4 ° { | @ ° J T o
GMS NHe 5% FCS 91121 3 ¥9a Nguugi 37°. iluna 2 Tuldldduwadasyia miny

U

3.2 x 10° 15ad/Na.

o d
IsmanuSpyusaa BHK,,C,,
] 4 a A dy Y 1 I [
s aa BHK,,C,, ‘Ifu@]LLSU’J'Hﬁf)ElVlLWW%LﬁEJQU],ﬂclHLma%ﬂl’Jﬂ oy 4 nQu 9 ag 250 ya.

Y o s % , . 4 v A an o4 Y . <
UAIHUFAAN 4 ﬂtjll"lﬂ‘]julﬁ’lﬂxiﬂ’lmﬂiENLGHUG]TV\I’J%El“ﬁf) Tomy Seiko model RB-18TS f31UL37

1]
a ° A @

a2 g A A J T a A
1,000 39U/UIN 1Wual 10 wIn NYUNYY 4°%. umzﬂaumammazﬂqwau“lumﬂw ANNU

Q

{ S 1w 4 ' Iq 1 3 s
(91151\117] l) alﬁ%ﬁﬂﬁ?llm?ﬂ%ﬂﬁﬁﬁmﬂ?ﬂﬂ 1x 107 LFaa/ua. LL‘UQl‘ﬂfaaslﬁal]Tlﬂlﬂﬂl"ﬁaa“ljlﬂﬂﬂ’ﬂllﬂq

4 Ed
o J o A o 1 o S o
20 4a. VAL 10 A, IUIU 8 VIA/NQU MIBLAGINUUIUATUNG 3 VA Lléjﬂu1"lﬂlﬂﬂiﬂ‘]&|1iﬂﬂ

]Amresco, America Lot no.1712C419

2Biological Industries, Israel Lot n0.215079

*BDH Laboratory Supplies Poole,England Lot n0.K23327888 648
*Promocell,Germany Lot n0.6082503

*Nicool Plus PC Air Liquid™, France



NsANSFIWAAA AN U 22 RATUN 2 Fvenens 2556 21 J. Vet. Biol. Vol. 22 No. 2 September 2013

ci ' A A as S o g 1
M1319N 1 muﬂﬁzﬂawammEmuamﬁmsmmﬂmmammazﬂqu

aulsenevilmeuaazvIn (Va.) Fhusnyuran
nz—juﬁ GMS FCS DMSO Cryo- SFM
1 7 2 1 - g Tegiu
2 7 2 1 - 13n30ausidonud umag s
3 - - - 10 i 19iTaquiu
4 - - - 10 13n30ausidonud umag s

3 o =

[ § a @ { a @ o a
* uguiguugll 4°%. 2 ¥ Tua nazNguugd -20°%. 1 52 Tue i lnusnufgungll -80°w.

q u

9 A 1A < o A [ =1 = a o
**cl“]ﬂ,ﬂ5fNLl,“]fLEJf)ﬂLl;‘lNL“]fﬁﬁiﬂﬂﬁﬂqmﬁﬂuuﬁﬂiuﬂﬁi”l 2 °%./UIMN IUNYUNIY -40°%. ngaﬂﬁﬂluﬂﬁi']

=2 = a o IS o =
5./ 4N IUNYUNYY -80°%. ‘1!1111]Lﬂ‘1ﬁﬂ‘]eﬂ‘1/lqm1’iﬂil -80°%.

U

d % %
M3z venewan BHK,,C,, Haam3nuInm
o A& Y ? ' 2 A A 0
uH“]fﬁﬁ‘mﬂ‘iJ"l'JfMﬂVN 4 Ny 9 ag 3999 HUNIZLQEIND 9 310U IUATL 24 Lﬂﬂuiﬂﬁlu?lﬂ

1 ¥ A a 1Ta = Y o 4
azma“luﬁ)wum’mﬂuqmw{]uﬂqmw{]u 37 °%. aUT YN UA m&flunm"lmﬂu 5UM umuﬂﬂﬂu

~ 3 Ao A A a I J (==
IHIYININEST 1,000 5OU/UIN Wurar 10 NYUNYN 4°%. INUATNDUIFAANTAUNVNLAYY (5% FCS

U

D ) 7 A o a 4
+GMS) pH 7.2 151195 200 wa. Tuvana Roux mJmmumamﬁam@mmﬁmﬂ%mmmmaa LL??II’J

° { { a ' 1 I < <
W limnzi@esluvaa Roux Ngawgl 37°%. nauslunauimannui3 150 400 501/ Wi 11
v

< 3 o ' I A o o J Aaa o R
1301 48 "]5'31%3 NUAIDYIULTAA 20 A, LNDUUITUIULEAA NUBIN ma%@mmﬁuuﬁammmmaam

1 J o [ a a Jd o { 1
mumua:gﬂﬁwmwaa uasmmmmamwmsmtymﬂmmwaa ‘V]1ﬂ1iLW1$L§fJ\WI't’JUl‘]J 5 passages

AAAa

' o2 { ' o Vo s
Taeluusay passage [aaisuduniaia lutaazvind 1mwmifiy 0.5 x 10° waa/ va. TuliRen (5% FCS
Y

a Y

o ¥ A <
+GMS) pH 7.2 51105 200 wa. wani limz@eaiiguingil 37°%. NIUAANUIZTITOU 400 TOV/UIN

U

J Aa

I3 < 3 o ' % A o o A '3 %
Wurnal 48 ¥ 1w NuAI061waa 20 ¥a. 1NOWVTIUIN IFAaNUFTINATIIGANVANYIDVOIEAA
o - Aa A v o ) a Hq 9
wazmunrlesiFuasoaddafseuneunuiiuiusaas uautazifSounoy passage 1191501
4 "9y 1 6 4 as a oA dy 4 a
a1t osnd1 2.4 x 10° 1 ad/ua. MUNIATFIUIBU{UANUMTIMIZIAsusad BHK,,C,, ¥iia
o s s a o o AN o doy o = q9d Jo A
wvauanslununesmumoasvuia 50 ans (d1inmaluladFinuyidad, 2555) selddunusiaadu

Tumath llmzvenowaditemsnaa luszdugaaimnssuae i



NsNSFIWAAA AN T 22 nATUN 2 Fuenens 2556 22 J. Vet. Biol. Vol. 22 No. 2 September 2013

M3ATIZHiNG
-2 a o o s ' § 4
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Bird, B. R. and Forester, F. T. 1981. Basic Laboratory Techniques in cell culture. U.S. Department of Health
and Human Services, Public Health Service, Centers for Disease Control, Bureau of Laboratories,
Laboratories Training and Consultation Division. p. 135.

Freshney, R. L. 2005. Introduction. /n Culture of animal cells: a manual of basic technique, 5" ed. Hoboken N.J .
John Wiley and Sons. pp. 1-9.

Mazur, P. 1984. Freezing of living cells : mechanism and implications. Am. J. Physiol. 247 : 125-142.
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. s . % 500330 s . % 500730 s . % 509730 s . % 500730
(fow) (<10 1¥aa/IA) (x10 1588/129) (x10 1508/129) (x10 1588/129)
X +SD X +SD X £SD X £SD X +SD X +SD X +SD X +SD
3 078002 T83:LST 087003 87325 076002 763:158° 086001  86.0:L0°
6 0752001 7505100 085:002 85315 0.73:002 754585 0822001 820410
9 071002 710:20° 081002 813+15' 0.70:0.02 60715 079001 79312
2 068002 683:l5  080:001  80.0<10 0.65:0.01 650610°  077:001  77.0410°
Is 066:001 660100 077001 TI0¢100  0.62:001 620610° 075001 753406
18 064002 6372120 0745001 T40:L0°  0.59:0.0 59020 0712002 713415
2 0.61£001 61L.0£10° 0712001 713206 0.5820.02 58020 067002 673415
% 059000 871 068002 68.0:20 0.55£0.03 550426 064001 640:10°

v o

MIR: AIONHT a, b Nannumileduayluunufednny nunedalinnuuananedeiivedidy (P<0.05)
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a ¢ A A 2 v 4 w v
MI1N9N 3 Tﬁn'lmlclfaa BHK21C13 BUALYIUADY 5 passages lll@u'nnlw'lglaﬂ\jﬁa\uﬂﬂiﬂ‘]ﬁﬂqjlﬂuma']

24 19U
ngu 1 ngu 2 ngu 3 ngu 4
nauny nauwaa Panausad anauvaa nauwaa
“ Passage 6 . 6 . 6 ; 6 .
(1a0%) (x10 t¥@a/Na.) (x10 ¥aa/ua.) (x10 t¥aa/Na.) (x10 t¥aa/ua.)
X +SD X +SD X £SD X £SD
3 | 245:0.02" 256+0.05' 2.45:0.02" 2.500.03
2 247:0.01° 263£0.05 2.46+0.02" 254£0,05
3 2.5040.02" 274+0.08" 249+0.02" 250,04
4 2.5140.01" 2.8540.12 2.5240.04° 269015
5 2.54:0,01° 29120.08" 250,06 27320.12°
6 | 2.06£0.02° 2324007 2.03£0.02° 224£0.05
2 2.45:0.02" 2.60:0.07" 2.50:0.05" 2.54:0.04"
3 2.48:0,01° 270£0.06 25120.06" 25720.06
4 25140.02" 2834010 2.5540.06' 2.60£0.08°
5 25340.01" 2892006 25740.07" 274£0.12°
9 | 1.92£0.03" 2144005 1.83£0.03" 208006
2 2.43:0.02" 2.52:0.04" 22540.17" 2.47:0.02"
3 2.47:0.02° 2.61£0.08 2.46:0.01" 25240.05
4 2.49:0,02° 2732011 249:0.03" 258:0.04"
5 25140.02" 2.83£0.07 25140.07" 2.69£0.10°
12 | 1.830.02° 210£0.15 1.74£0.02" 1.940.06
2 22540.02" 2.49:0.04" 2.1120.03" 2.49:0.03"
3 2.44£0.03" 2614011 2.4240.03" 254+0.06
4 252:0.01° 274+0.14" 24720.02" 26120.06
5 2.54+0.02" 2.8240.09 2.49:0,01° 2.80:0.09"
5 | 1.51£0.02 1.7940.03 1.58:0.04 1.81£0.06
2 2.03£0,02° 23720.02° 1.840.05" 226£0.12°
3 2.4420.04" 2.6420.12" 2.14£0,03" 2.4940.02"
4 2.5140.04' 2.69+0.08 2.42:0.03" 2.60£0.03"

5 2.55£0.05" 2.7840.05" 2.47:0.02" 2.7540.06'




NsNSFIWAAA AN T 22 nATUN 2 Fuenens 2556 26 J. Vet. Biol. Vol. 22 No. 2 September 2013

a ¢ A A 2 v 4 w v
M319N 3 Tﬁn'lml%aa BHK21C13 BUALYIUADY 5 passages Lil@u']il']lw'lglaﬂ\jﬁa\uﬂﬂiﬂ‘]ﬁﬂqjlﬂuma']

24 179U (510)

ngu 1 ngw 2 ngu 3 ngu 4

naufy nauwaa Panauraa Pnauwaa Panauraa

y Passage
(ew) (<10’ 1ad/a.) (<10’ 1ad/a.) (x10’ 1¥ad/am.) (<10’ 1ad/a.)
X £SD X £SD X +SD X +SD

18 1 1.3240.02" 1.840.10° 1.6240.11" 1.66:0.07

2 1.46£0.06' 23420,05" 1.780.10" 226:0.11"

3 2.0240.05' 250:0.04" 2.09£0.06 2.49:0.04'

4 2.4220.03" 2.64+0.06 2.43:0.02" 2.60:0.08"

5 2.45£0.03" 276£0.06 2.45:0.02° 270:0.06

21 | 120£0.02" 1.69:0.14" 1.1740.02" 1.56:0.07

2 1.5120.03" 2034026 131003 1.84£0.12"

3 1.81£0.07 238+0.08" 1.84£0,03" 2212017

4 2.05£021" 255:0.00" 2.28+0.03" 237:0.03"

5 2.44+0.04' 2.68+0.05 2.46:0.09" 2.65£0.09"

24 I 0.88:0.04 1.42£0.10 0.87:0.02 1.29:0.05"

2 1.25£0.09" 1.780.08" 1.160.03" 1.80£0.13°

3 1.5620.14' 233£0.08" 133£0.02" 2.1320.12"

4 2.120.13" 2.47:0.02° 1.800.08" 236£0.04

5 2.43£0.03' 2504021 2.430.02" 2.63:0.07

o = A J o X ' 6 s ) o
UK © AINUIHNYDN Passage NHIUNUN (mmuwaa’"luuaamw 2.4x10° 1L¥a9/4a.) “lﬁmwwzéusnsmmu
o'l

: A20NYT a, b NennurtioaayTuunaRerny winedsdinnuuanasesnivisdfa (P<0.05)
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Comparison of temperature reduction methods in the cryopreservation of

BHK,,C,; suspension cell

Anurak Trakarnrungsee1 Saipin khumsub'

Abstract

Two temperature reduction methods in the cryopreservation of BHK,,C,, suspension cells were
compared, i.e. a controlled- rate freezing by using cryogenic freezer and step freezing at 4 °C, -20°C then
stored at -80°C. After storage, cell viability and average cell count were tested every three months for two years.
The result showed that cells frozen by using cryogenic freezer had significantly (P <0.05) higher percentage of
viable cells and cell number in each passage of cell recovery than cells frozen by step freezing. When
compared the cryopreservative medium with serum to the medium without serum in each method, the
viability and average cell count were not significantly different (P >0.05). In addition, for cells recovery after
12 months of longer storage to obtain sufficient number of cells for starting the cell expansion in an
industrial scale, cells frozen by cryogenic freezer needed to be subcultured for less passages than cells
frozen by step freezing. Therefore, cryogenic freezer could be used for storage BHK,,C,, suspension cells

in either serum containing medium or serum free cryopreservative medium.

Key words: BHK,,C,; suspension cells, cryopreservation, temperature reduction methods

'Bureau of Veterinary Biologics, Pakchong, Nakhonratchasima 30130
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wvauane mswizuazulsuia e msusnainirthsaesnsinninaas s sa
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thatazeslfdudulunszuiumsnaatadulsnlinuaziiiilesve s semaois nudul (GE
. . A o 9 a o Y A A < 1
Healthcare Bio-Science, 2014) Tagusunanaauuzihldiaenuusunl MWCo vinaanni luana
Y11 3-5 1M1 (GE Healtheare Bio-Science, 2007) #4011 1468 ¥04125a Isnhnuaziiuilood]

Y 1 o QJ a y 4
yinarin Tuanamingy 8.08 x10° aadu Jsluunfaizdnyuasosnsowuummusdulonads



NsNSFIWAAA AN T 22 nATUN 2 Fuenens 2556 30 J. Vet. Biol. Vol. 22 No. 2 September 2013

¥iaInasa Ty MWCO 91 100,000 tag 500,000 aradgy lunisyiilsalsathanaziinilos i

9y 9 a £ 5 A o Y I Y o 9 a o A
Wudunazuignigein ierhun lniludeyalumsmivayuuazimuinszuiunsnaa indulsn
Urnuaziiniles

¥ P
U52ANTNINADIY

) v o I @ 4 @ o
yosdinmaluTladsinmaidad nsuladadld laviasgiudinanazl

wiesessuMsinglszmauasugnveuFou vie AEC Tusuina
J ax
gunsamazIEms

feenahalsathnuaziiitles

[ 4 | J a o 4 % 4
h$alsathauaziutlesInil 0,, mndhenaaindulsathnuazuiiiles Fumziaeslasly
' a L o <
184 BHK,,C,, HUULYIUABY LAINA cytopathic effect (CPE) 8 19earuugainialu 20-24 92 Tu4 uaz
] o 9/%’ [ a’ay F) y = 1 A ] 9
dums i hialalasuenmnwadnedremstdumissuasiiiowazniosiu ldnsesuuia

3 o ] o a
JnNIol 3 Ulllﬂj@u INUAIDINIUIU 5 YA Yaas 10 ans
A
INIDINION

A Y A A o Y . . 1 Y}
Lﬂiﬁ)\iﬂiﬁ)\uL’]J’]JL?J?JL’]J?UL’CTUGlEJﬂa'N"BHﬂiwamaiﬂuﬂigﬂﬂﬂﬂﬂﬂ Peristaltic pump Llazslgﬂ”lﬁﬂiﬂﬂ

Y a 2 o A 2 3 o 2 aX A
LiJiJLUiulﬁuleJﬂﬁ'J\i%uﬂT‘Wﬁ“]fﬁ}l/\lu VU1 MWCO 0 100,000 tiag 500,000° A1 W FINWUNNIT

NI 650 AT.BU.

msihyalddutu

[

LY 1 @ ' I 1 ' a g
u1ed0619 i auaazyaiilu 2 ngu nguaz 5 aas Asll

nqud 1 nyeslaglFuuusuvug MWCO #i 100,000 A1adu
9

Aaui 2 nsedlaslFuusuva MWCO 1 500,000 A1adY

ee =)

<3 4 7 1w @ " W S
TAgAIAIANUITITOUMIHYUVDUATOITY MINU 260 TOU/ANT HAZUTIAUMING 5 115 1AY
#106191U51105 5 UaaanT ABUMINIDIATNAMMTUTY 40 191 1Az 100 111 iipaTI19M 1S

oA 146S taz/sualisau

: é U QuixstandTM Benchtop System VY0IUTHN GE Healthcare Bio-Science, USA
: Xampler cartride: Cat. No. UFP-100-C-4MA VYOILITHN GE Healthcare Bio-Science, USA

’ Xampler cartride: Cat. No. UFP-500-C-4MA VU99U5HN GE Healthcare Bio-Science, USA



NsANSFIWAAA AN U 22 RATUN 2 Fvenens 2556 31 J. Vet. Biol. Vol. 22 No. 2 September 2013

a 5
NMINIVINZHMIBL

o w1 = o q Y Y Y Y A Y a 2 o

himed hiairumsvhlddududiensoansoamuwmuswdulonarsiia Tnada Tvlu
YA MWCO #1 100,000 Hag 500,000 A1ady Tutdazgavoaazngy 11a399115aYMA 1468
Tae143F 15-45 % sucrose density gradient ultracentrifugation (1¥&1aZUNNT, 2543) LATATIVH

Y5 ldsaulaes Lowry method (Lowry et al., 1951)
a Jd Y
mi’smﬂzﬁmaga

fINUIUN percent recovery (% recovery) YBIDYNIA 146S L1ATH percent purity (% purity) Y94

@

Y P
5ua Tdsaunamualudrega lsamdudu aail

% Recovery =  total amount of 146S particle in the concentrate X 100

total amount of 1468 particle in the original volume

% Purity = (total protein before concentration — total protein after concentration) X100

total protein before concentration
AammeaaatazlIsuMeunuuANA195E I MWCO 91 100,000 Lag 500,000 A1AA Y

1a87% student t-test
wa

pamsannuinhhsaneumshldidududiomsnsesdianSnumasveseynia 146
M 4.08 T 1.58 pg/ml tazal3ures T5AURMUAIIRY 4.49 £ 3.31 mgmi uaz h3afi Wiy
40 1H1BI MWCO @1 100,000 1182 500,000 A1AFY ﬁﬁwmﬁammwmﬂ 146S MV 1484 T 382 g/l
1o 156.4 = 59.94 pg/ml @1ua1AU ezt ua Tlsauianuatiauiify 3337 + 3.79mg/ml LA
25.80 & 4.73 mg/ml AWEIND (@15195 1) naz T TaRi 1T udy 100 Maves MWCO # 100,000 ta
500,000 A1AAY HAURTEVEIBUAIA 1468 1NITD 373 £ 111.12 pg/ml 1z 387.4 £ 125.76 pg/ml
gy wazina TlsAutanuaiia i 50.00 £ 1.86 mg/ml 1ag 37.03 + 2.65 mg/ml AIUA1AL

(M1319% 2)



NsNSFIWAAA AN T 22 nATUN 2 Fuenens 2556 32 J. Vet. Biol. Vol. 22 No. 2 September 2013

a J
agtuazIonsas

=2 Y A Y a S o ' 1 .
ﬂ?ﬂwﬁﬂ1iﬁﬂy1ﬂ1§1ﬂﬂﬂ5@\1ﬂiENLL’]J‘ULZJ?JL‘]Ji‘L!Lﬁuclﬂﬂaﬂﬂ%u@Iwa“ﬁaIWHWU’ﬂ 11 purity

{ ¥ 1 I 3 J U { (J
Y99 MWCO 91 500,000 TIANUANAU 40 trag 100 1911 TiJo5IFUA purity §9nI1 MWCO 11 100,000 ATAAY

@

pg19livd 1Ay (p < 0.05) doARGEINUTBYAVDA Barteling (2002) Tuilo 19 MWCO Niivuialvuajazih

g

J
=<

a 2 s 3 o o y
1 liauusgnsuniu 1nnsnaasan e idud recovery ¥999YNIA 1468 HAIHIUIATINT DY
§ % 1 ] 1 (] v o o I~}
MWCO # 100,000 182 500,000 a1aau Wy lilinnuuanaeedaiivedinsy (p > 0.05) uaasliiu
AT09T BV d U lenadsiia Tndda Iny va MWCO 1 500,000 A1AAUEINITDNT O
o Y a £ ! t:' o & & A ) Y o = =
hialdiinnuuigniuinnit MWCO @ 100,000 a1aaW Nalinisaenlduuin MWCO doadiians
] 4 a Lg =y o A Y g’/ o A Y
TagUszasd annzlumsnses anuuigniuazliuia hiandeanis saunaletedus azin
o Y o Y o~ = A a o ¥ = ¢ v o A
il luszaugamvnssudesimsAny i@y auiunnmsaneiagsiweagy ldneaunsoiuaso
Y a a o FY [ Y [ Yy 9 Y Y I F)
nsouuummusidulonaratialngda i ulFlumsi i himduduld vazannsalhiludoya
@ A 1% @ a o A 9 A o A o o o
aivayuiveliulywagwannnszuumsraaiazu lsmhnuaznintlosvesd ninma TuTasnunda

v 9 I Y
nsulgdadld lanesgiuana

Pnfanssulszma

v a g Y

4 o o 9 v o J a a
VDUDUAN Y AN.QY T 00D RABIBITYR TUHALLANE 83T UE S UTR) ﬁW.ﬂJu.']llﬁ AUNFINNY

' v

Y A Y 9 A A =R o o a . o
NLGBEJ'J‘If"IﬂJUQWHT'iﬂTJWﬂLLﬁgl,VIHﬂﬂﬂllaﬁﬂ‘ﬂiﬂkﬂﬂiuﬂﬂﬁ@’) HAZAUSNTIUNITNANUIIFINITAIUN

A o Jo o Yo o A 3 a 9 9
malulagdinundan? Mmﬂwmumumazmamﬁ"lml,'immuwmmaﬂmmi VBUAURINUINLAE
o Y a oA 1 a 1 v A Y d‘ 1 d‘ Y 1 A
W‘L!ﬂ\?WNW@QﬂQUﬂﬂWEN'ﬁJWQQLLﬁgI?»J'lfﬂ/]ﬂﬁﬂﬂ?ﬂ“ﬁuiiﬂﬂWﬂllﬁgmWLﬂE]fJV]ﬂ‘ﬂ'lu‘ﬂGlﬁﬂ'J’lﬂJi'JiJﬂJE]Glu

y 9
msﬁnummnﬂﬂiqmumiqwaﬁn‘%ﬂ
Y Aa
ONA1IDINOY

'
Ty adr1lszTau nazunns Wanilszans 2543 msnadovfSunimeoynin 146 Tudndulse
4 9 [ a 3 o J a . .
Unuaziulesd mSugnsviaiidusuusiy 3 Tnil Tao3T sucrose density gradient
a [ I
ultracentrifugation NM5A5BPINAANUN 10(1-2): 61-71

% da a A o w g [ o [ a e
NAUNIH A1¥S31 2552 ﬂTiﬁﬂH”l‘]Ji%ﬁV]‘ﬁﬂTWﬂ”li‘]JT]JﬂuTL?Tﬂﬂﬂlﬂi"l%ﬁﬂﬁ”lmsﬂjnﬂi}uq\ﬂﬂfJ'ig‘U‘]Jﬂ\T]J;]ﬂ'im
a 9 a o ¢ oA
w1 Funus e ymIneasnEAsIans NFTUNWA LU AINUI

http://kmcenter.rid.go.th/kcresearch/km/pdf/1650/VC02668.pdf 27 WHHNIAN 2557




NsANSFIWAAA AN U 22 RATUN 2 Fvenens 2556 33 J. Vet. Biol. Vol. 22 No. 2 September 2013

Barteling, S.J.2002. Development and performance of inactivated vaccines against foot and mouth disease.
Rev. Sci. Tech. Off. Int. Epiz. 21(3): 577-588.

Crowther, J.R. 1986. Antigenic structure of foot and mouth disease virus. Rev. Sci. Tech. Off. Int. Epiz.
5(2): 299-314.

GE Healthcare Bio-Science. 2007. Purification technologies for vaccines and vectors. Uppsala, Sweden.
pp.- 12-13.

GE Healthcare Bio-Science. 2014. Cross flow filtration method handbook. Uppsala, Sweden. p.19.

Lowry, O.H., Rosebrough, N.J., Lewis, F.A. and Randall, R.J. 1951. Protein measurement with the folin
phenol reagent. J. Biol. Chem. 193: 265-275.

Makarasen, P. and Sinsuwonkwat, P. 1982. Vaccine Production. Proceedings in Third country training
Program on foot and mouth disease control (group training course), 24 February — 16 March,
Bangkok, Thailand. pp. 180-201.

World organization for animal health (OIE). 2012. Foot and Mouth Disease. [n Manual of Diagnostic Test
and Vaccines for Terrestrial Animals. Seventh edition. Chapter 2.1.5 pp. 145-173.

Zhi-Guo, S. and Clark, K.C.. 1994. Crossflowmembrane filtration. /n Roger, G.H.( ed.) , Protein purification

process engineering. Marcel Dekker, Inc. New York. USA. pp. 77-78.


http://www.ncbi.nlm.nih.gov/pubmed/12523698

NsNSFIWAAA AN T 22 nATUN 2 Fuenens 2556 34 J. Vet. Biol. Vol. 22 No. 2 September 2013

- a dou N W ) '
AN 1 W’dfﬂ'i’JLﬂ3131’??‘]’388131’336%%111’?!,511%5111! 40 1M

- , MWCO (A1af)
MIAAITH
100,000 500,000

146S (pg/ml) (mean TSD) 148.4143.32 156.4159.94
Total protein content (mg/ml) (mean +sp) 33.3713.79 25.8014.73
% Recovery 92.98" 95.84"
% Purity 81.30° 85.09
fonys " NannulunazunmanedadinnuuanaenuedialitiodAn (p < 0.05)

~ a PR v Ao q Y Y Y '
M990 2 Wafﬂ'i’Jl,ﬂ'i”l%ﬁ@l’)f)ﬁlﬁﬂ’)i’dﬂﬂﬂﬁlﬂmﬂlu 100 1t

- , MWCO (mafu)
MIUATH
100,000 500,000

146S (ug/ml) (mean £SD) 373E111.12 387.4%125.76
Total protein content (mg/ml) (mean + SD) 50.00+1.86 37.03 £2.65
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Concentration of foot and mouth disease virus by hollow fiber

ultrafiltration using polysulfone membrane

Amornrat Sawatsing1 Kingkarn Boonsuya Seeyo2

Abstract

The concentration of foot and mouth disease virus (FMD) virus type O, by polysulfone hollow
fiber ultrafiltration was studied. Clarified FMD viral fluids were concentrated by ultrafiltration using the
polysulfone membrane with molecular weight cutoff (MWCO) values of 100,000 and 500,000 Daltons.
The samples were collected before the ultrafiltration process and after 40 and 100 times concentrations.
The quantification of 146S particles by sucrose density gradient ultracentrifugation and total protein by
Lowry method were carried out to determine recovery and purity of 146S particles. The recovery of 146S
particles after ultrafiltration, at 40 and 100 times concentrations, using the membrane with MWCO of
100,000 Daltons were found to be no significant difference with MWCO of 500,000 Daltons. For the
purity, using MWCO 500,000 Daltons resulted in significantly higher purity than the MWCO of 100,000
Daltons. This experiment indicated that the hollow fiber ultrafiltration using polysulfone membrane with
higher MWCO tend to give a better purity concentrated virus than the lower MWCO. However, the
selection of an appropriate membrane pore size requires the consideration of other factors including

operating conditions and the purity requirement of the final product, for further pilot scale experiment.

Key words: hollow fiber ultrafiltration, polysulfone membrane, foot and mouth disease virus

' Bureau of Veterinary Biologics, Pakchong, Nakhonratchasima 30130
? Regional Reference Laboratory for Foot and Mouth Disease in South East Asia, National Institute of

Animal Health, Pakchong, Nakhonratchasima 30130
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- Biosafety in microbiological and Biomedical Laboratories, CDC , NIH, 4" Edition 1999.

- Laboratory Biosafety Manual, 3¢ Edition, World Health Organization (WHO), Geneva, 2004.
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