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sopon Tuamsang Sunonee Tuamsang Wimon Pariyakanok 

ABSTRACT 

The potency of duct plaque vaccine was studied in field trial (Chonturi province). Ducks at 3 uonths of 

age Pere injected sith field dose ol vaccine intraaujcularly 2nd then challenged with virulent duck plaque virus 

lor 3 monthly intervals, The result shoved that the illunity of vaccinated ducts against dock plague riros last 

: ronths. 
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PRELIMINARY SURVEY OF ANTIBODIES TO ARTHROPOD-BORNE 

VIRUSES IN CATTLE IN THE CENTRAL PART OF THAILAND 

Aree Supcharoenl Prateep Pemayothinl Urasri Tantaswasdil 

Tomiaki Morimotol 

un6mtia 
~naiioiiniri~'irn~~~a~iuuai~iuinu~~ra ~ ~ B n i r l i l ! ! l  antibody titer il!;; serum neutralization test Ua: hae- 

d 
negglutination test I'ORaFlnla.I SA titer l a 4  BE! 95.5: d i l l ~ a ?  titer 11.3, 81 titer l a 4 I i ~  Akabane 95.51 dillads 

titer 32.5, 81 titer l l 8 i I l ~  lbaraki 98.31 dillie~l titer : 20 ha: 81 titer ! a i I i ~  JE ! U l a l l n  21.91 Ua: lox ldl~7 
s. . 
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ABSTRACT 

The distribution of antibodies against arthropod-borne viruses such as bovine ephe~eral fever(BEP),Akabane, 

Ibaraki, and Japanese encephalitis [JE] viruses in cattle in the central part of Thailand was eramined using the 

serub neutralication (SA] test or the heaagglutination-inhibition (81) test. 

A positive SN antibody rate of 95.51 and geobetric bean [CW) titer of 11.3 were found to BEP virus. Paired 

sera were obtained on August 31" and Septe~ber lltL, 1990. During this period, the 011 of SR titer to BEP virus 

increased fro1 8.6 to 29.9, indicating that the iirus mas epicootic at that tile. 

81 antibody against Akabane virus ire rate of 95.5Z and 32.5 611 titer. Paired sera 

were obtained fro@ bovine herds affected irth, at shortly after deliver! and 19 days after 

the first bleeding. The I! antibody titera LU naaoane v~rus  ~mcreased in 3 out of I of the cows tbat bad aborted. 

on of 81 ant ~raki virus was 98.3X and CW titer was 20, snggesting that lbaraki virus Distributi 
. was alreaay present in Thai1 

ibody to Iba 

and, 

was detecter 

1 by abortio~ 
-. ,. .LA,.. 

I at a posit 

I and stillb 
. . .- -.--. ... 

in cattle ilported fro Prevalence of 81 antibody against JE virus was examined ' a countries where JE virus 

was nonencootic. The cattle in Thailand for less than 3 weeks had scarcely m y  antibody to JE iirus, but 

increased their possessive the rate of antibody to JE virns with progress of their residing in Thailand. But 

incidence was lower in co~parison with indigenous cattle of the sane province, 

These results indicated the prevalence of several bovine arthropod-borne viruses in the central part of 

Thailand. . 
INTRODUTION 

The tropical climate and natural environlents of Thailand are suitable for the insects inhabitation,especia- 

Ill ~osquitoes and midges.They breed all the year round in rice fields,pnddles,ponds,canals and rivers in tropics. 

Sole species of tbese insects are known to transmit several viral diseases of cattle by biting as a vector. 

This paper deals with a preli~inary survey of antibodies against.such arthropod-borne iirnses in cattle in 

the central part of Thailand. 

lRational dni~al Kealth and Prodnction Institute, Departlent of livestock Development, Bangkhen, Bangkok, 10900, 

Thailand 



MATERIALS AND METHODS 

Viruses : The viruses exarined in these experilents are listed in table I, In this table, classifi- 

cation and no~enclature, diseases in cattle, and vectors of these viruses are also included for reference. 

Serum samples : Sernl sanples were obtained fron the central part of Thailand during 1989 and 

1990,fro1 herds in which unidentified diseases occurred, they vere brought to the Uational Animal Bealth and Pro- 

duction institute (RIBPI) for exalination and diagnosis. All serur sanples were kept at -2OoC. until exalination. 

Serum neutralization (SN) test : the SA test of bovine ephe~eral fever (ESP1 virus 

was carried out using the serur dilution and constant virus arount method, All sera were inactivated at 560C. 

for 30 ~inntes and serial tvo-fold serur dilntions were lixed with equal voln~es of virus suspension containing 

about 200 tCIDro of YAI strain of BEF virus (Inaba et al. 19681. The lixtures vere incubated at 31QC. for 60 

~inutes and inoculated in cell cultures of 81Lu-1, an established baby halster lung cell line, After incubatiou 

at 3Y0C. for 1 days in s COz incubator, the inhibition of cytopathic effect aas observed and SOX SW titer was 

calculated, 

Aeaagglutination-inhibition (HI) test : The BI test of iltabane virus was carried 

ing a cofirercialdiagnostic kit by the lethod of Goto et al, (1918). the principle of this method is the 

sale as that of Clark and Casals (10591 but ! sade by ~lsi AaCI, and 

6 . 2  N phosphate at FA 6.0 to 6.2, 

"! A1 test of lbaraki virus was perrorneo vlrn a connerclal diatnostic ale accorolng to the nethod of 

et al. (1983) using cattle erythrocytes and a d osphate nt P A  1.5. 

sole nodific 

, , .,, 

ations were 

iluent with 0.6 ! AaCI, and 0.2 Y ph 

with 0.1 K 

pod borne vi ruses exalin 1 Classification and no~enclature of arthro ed in this experiaents, 

I 
lirrs Diseases in cattle 7 'Vector 

lalily 

- 
Flavi 

Rhabdoviridae 

..... .:idae 

Reoviridae 

viridae ection, rare 

I I I I 

Genus 

Ig encephali 

Species 

Ongrouped 

Silbuvirus 

Orbivirus 

Plavivirus 

- 

losqui toes 

Epheleral fever 

virus 

Akabane virus 

Ibaraki virus 

Japanese 

encephalitis 

virus 

Fever, anorexia, depression, nasal discharge, 

Stiftness, laleness, drop in lilk  rod " 

Abort~on, stillbirth, congenital delorlltles, new- 

born arthrogrgposis and hydranencephal 

Fever, lachrynation, congestion, edeaa, erosion, 

ulcer of nucous uerbrane, difficulty in svalloaing 

Inapparent infs I 



Antibodies for Japanese encephalitis (JB) virus were leasored by the 81 test accordilg to the lethod of 

Clark and Casais (13581. The antigen was prepared  fro^ infected suckiing moose brains by the sucrose-acetone 

extraction tethod, and goose erythrocytes were used. 

81 antibody titer was caicuiated by the reciprocai of the bifhest serue dilution vhich inhibited he~aggln- 

tination, and 10 or above was regarded as positive. 

RESULTS 

1 positive SF antibody rate oi 95.5; and geo~etric lean ICK] titer of 23. '  (11.3) was foanl in 158 bovine 

sera to 1KP virus (Pig 11, Pairel sera nere obtained in Phetchaburi province on August 31" and Septesber Iltt, 

1990. Goring this period, the G I  of SA titer to BEP virns increase fror 2 3 . 1  (E.t] to 24.' (29.91, iniicating 

that the viros was epirootic in this period (Fig 2). 

1 high 81 antibody incidence of 35-51 and GI Titer of 32.1 was found for hkabane viros (Pig 3). Paired sera 

aere obtained from herds affected by bovine abortion and stillbirth, at rhortly after deliver! and IT days after 

the first bleeding. The 01 antibody titer to Akabane viros increased in 3 ont of 4 of the coas aborting (Pig I ) .  

Distribution of 81 antibody to Ibaraki viros arong 55 cattles in Saraburi province was 98.3: and GI! titer 

was 20 suggesting that Ibaraki virus ras already present in Thailand (Pig 5). 

Prevalence of 81 antibody against IE virus was exreined in the sera of cattle i~ported  fro^ countries sbere 

JK viros was non-ensootic. Fifty nine sera were obtained frob cattle 17 days after their arrival in Thailand fro1 

Costa Eica while being reared in Lopbori province for quarantine. Only 2 sera had antibody tc JE virus in lor 

titer; the positive rate was 3.4: .  Bg contrast, sera collected froe cattle ilported fror Australia and residing 

for 2 yearr in Phetchabun province,hd antibody to JK viros at a positive rate of 21.9: with relatively higher KI 

titer, but a lower incidence than that of indigenous cattle of the same Phetchabun provine, d o s e  positive rate 

being 70: (Table 21, 

R of the exi 

h and infert .iiity in dai iry cattle i!  ported from 

infection 
.. . 

DISCUSSION 

There is little inforaatio~ stence and prevalence of arthropod-borne viruses in cattle 

in Thailand, except for BKP viros. Rongwatcharudnflrong et al. (19841 reported the results of prel~ainary antibody 

survey against BEP viros in cattles and buffaloes in the southern part of Thailand. Viratnl et al. (1987) inies- 

tigated an outbreak of boiine episootic disease along inported dairy cattle raised at iluag-lek, Saraburi province 

and coniir~ed this outbreak mas BEP virus infection by clinical and serological exaeination, but did not succeed 

in isolating the causal agent.The present serological survey reaffirmed these results of prevalence and epizoosis 

of BKP viros in R a i l a d .  

The occurrence of abortion, stillbirt foreign caantries bas 

been noticed by field veterinarians bat the details of incideace and causal agents vere unclear. Akabane virus is 

one of the viruses causing bovine abortion,stillbirth, and congenital deformities (Isaba L Kato~oto, 1911), There 

sere no reports of infections of Akabane virus in cattle in Thailand, but the present results indicate the 

existence and a prevalence of the virus infection in cattle. 

Ibaraki virns, closelg related to bluetonfoe virus, causes a febrile disease, produces lesions in ~ u c o a s  

re~branes and developes difficulty in saalloring in the cattle. The virus and antibody have been iounl in Japan, 
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TABU 2 
DISTRIBUTION OF HEMAGGLUTINATION-INHIBITION ANTIBODY 

AGAINST JAPANESE ENCEPHALITIS VIRUS AMONG 
IMPORTED. CATTLE IN THAILAND. . 

. . 
TpglE 3 

DISTRIBUTION OF HEMAGGLUTINATION-INHIBITION ANTIBODY ' 
AGAINST JAPANESE ENCEPHALITIS VIRUS 

AMONG PIGS IN THAILAND. 

NO. NO.OF PIGS WITH HI ANTIBODY TITER AVERAGE 
PRO- OF HI-TITaqSD 
VINCE IGS <I0 10 1 0 x 2 -  ) 

POSITIVE 
RATE 

(%) 

3.4 

21.9 

70.0 

NO. OF CATTLE WITH 
HI-ANTIBODY 

<20 20 40 80 160 320 640 

6 7  ( 

0 1 1 . 5  : 2 0 

0 2 9 11 15 8 0 0 

5 12 

D 7 

LOP- 1 0 
BUR I 

0 4/1 
BUR1 

7 1 u u r  u u "  ^ 

1 0  2 5  0 1 

COSTA 
RICA 

AUST- 
RALTA 

4.0 2 1.66 

4.6 1.50 

4.4 L 1.14 

3.9 2 1.53 

3.3 + 1.89 
4.2 + 1.56 
5.3 2 1.39 

0.3 + 2.05 
2.9 + 1.70 

THAILAND 1 PHET- 1 6 1 5 5 2 0 I 
INDIGENOUS CHABUN 

LOP- 
BUR1 

PHET- 
CHABUN 

17 
DAYS 

2 
YEARS 

I 
TO: 10 5 8 31 59 87 8 
- 

4 511 14.3 L 1.80 

- 

TABLE 4 
DISTRIBU IN ANTIBODY AGAINST BOVINE 

EPHEM VG CATTLE IN THAILAND. 
. . 

PRO- 
VINCE 

57 0 2 0 0 0 0 

32 2 4 2 1 0  0 

NO. 
OF 

CATTLE<2 

NO. OF CATTLE WITH 
NEUTRALIZATION ANTIBODY TITER 

2 4 8 16 32 6 4  128 

PHET- 
CHABUN 

AVERAGE 

NT-ZTEER 
( 2 -  ) 

120 29 17 30 8 0 3.3 2 1.65 

3.1 2 0.94 

4.9 1.36 

PHET. . .. 9 5 1 0 0 

S 37 - + 1.62 

CHABl 

1 - 2  6 6 0 



BUR 

TABLE 5 
DISTRIBUTION OF HEMAGGLUTINATION-INHIBITION ANTIBODY 
AGAINST AKABANE VIRUS AMONG CATTLE IN THAILAND.. 

TOT 

PRO, 
VIN' 

PRO- 
VINCE 

PHET- 
CHABUR I 

PHET- 
CHABUR I 

SARA- 
BUR I 

SARA- 
- --- 

I 

AL 

Taiwan, 

NO. 
OF 

CATTLE 

26 

15 

17 

8 

6 6 

NO. OF. C1 GE 

jresent 

relort 

T 

HEMAGGLUTINATI( 
<I0 10 20 uv L Y V  ~ L Y  

0 1 12. 5 2 0 

0 0 4 4 2 2 - 

3 4 0 1 

0 1 2 0 - 

'I TH 
BITION 
a n  r c  

nr-r rTER 
(10 X zniSD 1 

, 1.06 

2.7 2 1.33 

0.6 2 1.18 

1.8 5 1.04 

TITER I-ll 

11 5 2 1 1.1 + 1.36 

DISTRIBUTION OF H E M ~ u u ~ u ~ s n a ~ r u n - ~ n n ~ ~ r ~ ~ u ~ v  x n ~ ~ ~ u u Y  
[NST IBARAKI VIRUS AMONG C AGA: ATTLE IN THAI 

the Philippines and lnd onesia (Inat 
. .. . .. 

A0 . 

la, 19151, t 
. .  . 

NO. OF CATTLE WITH 
HEMAGGLUTINATION-INHIBITION TITER 
<10 10 20 40 80 160 320 

1 18 26 9 4 1 0 

- 
CE 

A- 
I 

:e of the vir 
. . -. 

AVERAGE 
HI-TITggSD 
(10 X 2 ) 

1.0 2 0.98 

OF 
CATTLE 

5 9 

1nd aas uncel 
. .. . 

.tain. The 

serological survey suggests tnat ibarakl virus is already present in Tlailand, thouth there is as yet no 

of clinical disease. 

.he prevalence of I! ~ i r u s  antibody in cattle in the Chiang-8ai ralleg, Thailand, was reported by Johnsen 

~t ai.(l~ll,uho, however, conrluded that bovines are not iaportant anplilyinq hosts in JB Titus iniection cycle, 

In the present survey, a few cattle imported iron foreign countries where JK virus xas non-encootic possessed 

lotibody to JE riros as early as 17 days after arrival I. The incidence of antibody to Jl virus in 

Thailan 

in Thailanc 

n this coua i~porttd cattle increased uith prolonged residence i ~iry, indicating that JE rirus is encootic in 

d, 



phalitis vir 
, .. .. 

i 0 ,  Taka 
. :-,:L:L:~- 

in the soot hern part ol 

Sato, B. 011 

2 .. LL. 
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t l Z h l i F I 7 % 2 ~ t l & a J  AZIRIDINE . 
<BINARY ELHYLENIMINE) - .  

? ~ % = : E J Z  a aa7aaw=:asrawslarm7a rrl E w  * " 
RELATION OF AZIRIDINE GROUP CYCLIZATION (BINARY ELHYLENIMINE) 

IN THE VARIOUS TIME AND TEMPERATURE 

S I M ~ ~  UU~UBTWJ; I  uqei i o ~ < m n n a l  Zsl7 u n s l a r a l  

Montri Montmaturapoj Naris Wongwattanakul, Pichit Makarasen 

ABSTRACT 

At present, foot and mouth disease viruses (ADI] were inact~vatea s ~ t h  Binary etbyieninine (bsl] tro# the 

aation reaction of l-Erono ethylaaine (BEb] under alkaline solution. (1,3,6) 

Preparation of BE1 by reaction of 0.14 1, soda solution st 3TPC,, 3 hours, provides suitable pK 1.5-1.1 to 

inactivate AD!. lo eriend the tiae of reaction pU will be slowly decreased.Another preparation of BKI with 0.2A, 

a i r  

R11 

soda solution gave high pU and quite stable between pA 9-10, The experiments bas done by storage both af BEI- 

preparation at 5OC, for 1 week, this te~perature keep pK sore stable, propel :tivation with MDV still 

be efficient. 

unGaio 
( 

n i r  inactivate l 1 i c l 1 n t 1 i n u ~ : 1 ~ i 1 ~ a ~ 1 ~ i i ~ ~ t ~  % a i ~  Binary ethyieniaine (BEI) drlaiauiiqin~iniaii~inr1:Rfifituir 

2-Bro~o ethylaaine (BEI] ~ u a i r a : s i a ~ l a i  (laOK; (1,3,6) 

BEI i ; ln iau~ in~ i ra :~ ia I~~ iR i iu l ;u ;u  0.14 A h u n i  31% u i u  3 h l u t  9:; p~ W u l m  1.5-1.1 ~ t m u i i i w i : r u ~ u n i r  
1 I 

11 inactivate 1 1 i a 1 ~ ~ t t i n u a : i i i i ~ a ~  1 b a d i a s 1 l ; u i n i n i i i i ~ i i i  p~ r a t  BEI ~:diaa 1 ~ n d i b g  ~IURIIR:PI~ BEI i ~ n i u u r i n  

a:~ inIani  RIIUI;U;U 0.2 A ?:'I; p~ ~tua:iau;i~ncir:ajir 9-10 iunirnn~utIaai;u spr iltiauqinrira:nialanikraat 
( . 1  I 

ui;u;uiamxni lot. UIU 1 i u ~ i n  n t ~ i i i a w n i i  p~ racRirR:Rianriuinbu nadu6i1u;iu inactivate ~ i i a I r n u i n u s : l i i l d a ~ i ~ t  " .  1 1  1 I 

n a n i n ~ i u ~ i u  

. , 
011 inactivate l l iQ11~l l l t~un; ln l luuu ( r a u u ,  mu aurlolnes n u  ernylenlslne ~ L I ,  derivatives :~~UZUI?BBBI~ 

6 
n i l r a l i r t r r i i  R.I I ,  1910 (1) A-acetyl Ethyleniaine (AS11 i l ru asiridine i ;~urni i1inriui irnir?i inactivate HDV 'lunir ... I. i 
v in in iu  ( 4 1  t i  AKI i r i n l r a u u n ~ I u n ~ u a r s i n ~ i n t ~ u I ~ a ~ n i ~ n i  i au imu i i  KI inluluiibi' iunir inactivate NDV i s : i rnrnuGlu 

f I 

t ~ n i l i n ~ i u i i u i n ~ r  i i l ia :n lnua: iu~r in~ inu '~r i '~ i I I iu iuu i  1 l iu luauiun4ru in iRiu (3) 

i n u l l i l u i l  lo:nation t a t  El ~ ~ i u l ~ l n ~ j n i n i a a t  2-Uaioalkylanines (2-broaethylaoine] R I U ~ ~ B ~ I ~ R ~ I U I ~ U ~ I ~  11 
i ..i. 
I R I I R U U I I ~ ~ R I I U I ( ~ U ~ ~ ~ ~ ~ R ~  i n ~ i ~ ~ r ~ u ~ ~ a u n n i ~ ~ n i n a i l ~ n ~ r  j 4 i ; l i nn i l i r i i 1n i t i i  Binary Kthyleniline 1:aIiranaan~in pure 

I I 

;I] n i r l i  BKI ' l u n ~ r u i n i ~ i u  no i r i ; u a i i r n i i r a i i r  n i r u i a u  BSI i n a i l  7 l~ tn~:nui i1( iunir~ni11~1~a~:ul~~1in 'ui  (1) . ! 
i u i i c i u i r n  ~ n i n u  BE] ~$an'an~;iulha: bili1S;ii (9) . 

! c : 0 ,  L L . ... 
nlrfinnatu IUU~I~~~~IIUJ~RUIIP:IIUI'I ~ n u ~ ~ u a ~ a n I i ~ ~ a r a ~ i I s : ~ ~ u ~ ~ u i u ~ ~ ~ t ~ n  I a u i t i n l u l u i i ~ n i u  1 i u  

i , . I  
~ u i a u I x i  iha~;iuur:Inx~iunir~~r:~in~ia~ iut,vu i n I u a u ~ u n i r u i ~ i n i u  a ~ i i I i i i n I u n i r u i ~  a t rn lnum' r~ i  Be1 Iuiinna: 

~ i n u l a i i a u a  

a ian ia iu i rau 

n ~ ~ i a u  BBI 
" *-"""..-."" 



< 
aun=irnuixeiinis 

1. n i s ~  n i z t u l q i ~  . "  I 
~ ~ r ~ ' i ~ ~ u ~ n u ~ : i ~ ~ ~ ~ a n ~ ~ ~ ~ a i n ~ a u ? i n  IFPI-3 Cell suspension ~UI~PIWR 3.200 ~~rnhirnnnninisnn~mnni~ Centrifuge 

: . . a .  i . a  ' . .. .;. ! ,. 
ua:nirnrariinilnnetnn~ 3 oo ~inuunilaiauau~~ui~rea Uitrafiitration u s : n i l u u r ~ m h l s u ~ ~ n ~ u ~ u ~ r l ~ m ~ n u r s n ~ ~ a : ~ ~ u a u a ~  

, . i ' 
(Total virus) ~lluiauau 2' ;8hln~lmfill~ inactivation ;la ~ i l s i a u ~ u ~ 1 1 u i ~ u ~ ~ i 1 c n ' ~ ~ a : 1 n u 1 ~ ~ a ~ n ~  I I 

81, 1 iiu 

2. n l s l  niuuRl5 Inactivant BE1 

2,1 ili~u BEA 0.1 lr n%ifli~ln'u 0.14 I: liaOU solution i 37oC. ?u uaterbath iiui;leilulia!iuahl~ninliiiue 

i; o (TO) iiiurb i (TI] iliuri 3 (T?] ; I ~ U O ~  fi ( ~ 5 )  ;iluti 10 (TIO) ;11ueb 15 (T15) ufi:;iIur~ 24 (T24) I I C ~ ~ I I ~ ~ U  

rhir~rl?in p~ rink ilaiitkouuRul1~iiu1;1u -WC, ua:ubimr~?ni~i Ethyleninine (EI) ilii~hu ser ~ ~ I ~ U J C  3 81: 
( :.: : 

uiriiuuCtuinki; inactivate 1ii8 i~ui;lnialiulu sot. ulu I ~URIU U~IU?UIR'IIP~R pr IR:RIU~UIDI nlnRIu II~UUU'UI 

nRRae inactivate I~ihmniirnr~~ui~u 

2.2 irisu RSA 0.1 w nhlinioln'u 0.2 N AaFU solution i; 310C. iiul~uiiu 2.1 riuilaiirnnlrni~~im pK aluiuia 

EI hlii~bu gel ;liurb 3 in: nlri~unbeuinhir inactivate hi8 ;~u;a~~u?u PC qi~ii p~ 16: 
I I 

eiuiuia 11 iio's;;u ?lniuubin~~ao inactivate h i d  liuiiu~n'u 
3. n75 Inactivate h% 

nhir inactivate 11i8iisiauqin;a 1 ~iauiuia BEI 01% final concentration) nhir inactivate iqnnli 

25% I ~ U ~ I R I  I7 ~ I ~ U P  

4. Inactivation Test 
I . .. 

nkirnr~s~ia~irl~% inactivate URI RIUIB inactivation test inuiiniriri 
I ' 

RIIfiPIRUI11 4.1 iniau Primary Lamb Kidney cells ~UIIRU~-12' 
4.2 tllili inactivate nil PtlU?Ull&~~iRi~hU 4.1 nhir incubate I 3Tvc. ulu 48 il'iut srl~anlriii~ CPE tu 24 

i1Iuc I8: 48 i7iur 

4.3 ulnnl~nuii~nlrli~ CP! ui fluid qlflia 4.; h u  passafe ~ t l u  lamb Kidney cell isillin 2 passage 
4.4 uinnuii~i~ CPE nkinrl?~lli% IlniB' Virus infectivity test ria 100% he~olgsis coapleaent fixation 

. . I  (. .. 
4.5 u l n ~ r l ~ ~ ~ u a ~ $ n u ~ ¶ i i i ~ u  CPE ~tIR~i1~li inactivate lii88~~1: ni!lih~ CPE uiinrl~hls;s 4.4 liuln~i~ninu~ 

1 
nanarnlaciinil inactivate iii~~:~*-~-" 

, UIU I ~ U R I  

I .  .. , 
twlrlr; 1 ~:rmilil pK anr BE1 i l i i R ~ i n ~ l l u i ~ u ~ u a ~ ~ ~ i i t  0.14 il AaOA ?:inn 1 RRf i t l ~a~ ian t f l l nRu~n ' In1 Ia1~  liil 

6 .  8 . .  . . i .  
p~ tat BEI i~ii~qiniir 0.2 A IR:RRR~~;U~IRIIUBII ~a:iau;ir~:~rilia~ianiuinRu~nraiial~ sinriiririi 2 lunlaan pu iixui: 

i ,.. " L 
auia (ii~sci 3-51 ub?i;uluaawni 50~. i r n t ~ u 0 n r a i i u r ~ ~ t ~ u u i ~ ~ ~ u i u  I ~URI; mil pu Ear BE1 iititluqinii~c~acRiiu 

' I  :i 
Iiu6u1uiucmRnaeluiiun~hu pu iaua~t~rnarnuiusiiuii iunriilniuu BgI u;ili$iuirn~:ui Be1 iui inactivate iiidliiui 

i~inrfiin'u fluaune I I 50~. l~uiuir I BURI: 1mu; pu tae ~ : l i ; n i r i ~ ~ u ~ ~ ~ ~ t l ~ u i n t n  

nail pu asr BFI ar:liirujniuii; 3TQC. (mint; 4 1  uinu.~n~iuIu -ZOOC, p~ Iuinubiii~qin 0.14 A RaOB 



1;ulu 
AaOA l 

slnalrlri 6 t & n h i r  inactivate \ i i d ; 1 ~  BE1 Clniaulr i  1 (3 i 1 1 u r )  ~ a : ~ ~ r i i u ~ i r u ~ ~ ~ ~ ~ ~ ~ ~ ~ a ~ ~ ~ n i  5% lrlu 
I i .  i : 1 I 

r ntli l  Residaal El mnalualru  inactivate (TO1 t R : l ~ O R r U ~ a l  inactivate uil (T11) Residaal tI 1uiiular BKI i 
I. . 1 

5 O C ,  !:itliuill!ilanii Residoal 11 i l # i n u # ~ : ~ s f l u n  i r 9 i q ~ : l i u 1 u 1 i i i ~ i u i n  Kl h i i i u ~ : r i i r t I ~ n i f l i a 8 t  Bth i 8 : i i t  

~auiaol;~Su~~~aiu 7 uiula sr ~:AR!~DORJ;I+ uifilili~~t~i~~i~oi~o~~~l~in 

(hrs) BEA 0.1 1 in 0.14 7 AaOA 

Sample lo. 1 Sa~ple No. 2 Sawple Ao, 3 I I 
BKA O.1K in 0.2 1 llaOA 

1~1511; 2 ~ a a r d l  p~ aar BKI ~ I ~ u i ; i a i i r q i n ; i l u r i  3 [T~I ua:ii'iuri 5 (75) 1 ~ a u i a a 1 ~ 1 i i ~ u ~ n ~ n 1 ~ ~ 1 i u i a l u ' l u s a ~ n i  
I I 

I 1  

5% IUUllRl 1 ~ U R I U  (T = tile in hour) 

"'J 

2 

3 

4 

I 

k 

BEA 0.1 K in 0.11 I RaOA 

T3 T5 

BKA 0.lll in 0.2 n.nn 

T3 

1,91 

1.96 

1.19 

7-83 

1.16 

1,6S 

I 

10.21 

10.27 

10.26 

10.25 

10.21 

10,24 

7.84 1 10.18 

1.82 1 10.19 I 

1.19 io.ia 

1.75 10,18 

7,i9 

7 , 6 3  

10.11 

10.16 



. i 
W-IT-IU~ ~ l ~ a l ~ i u l a ~ s r  Zthyleuiline (11) ~UI:U:I~R~~IU I 10) runr:nrn~di lu#n 24 

(T24) !ln~~fl~~laa#all BKA ~'URIIUI;U;V~~$R~.IJ~R 0.14 ur: 0.2 :I. illaOAl !T = tine in bourl p 201 : riernlol! 

Tile (hrsl BKA 0.1 N i n  0.14 I1 Na0K BEA 0.1H in 0.2 11 NaOA 

31'C. -20°C. -2OQC, 

TO 

TI 

T3 

15 

I 
1 8-64 I 

6.98 

1.54 

TlO 1 1.36 1 1.81 10.03 

T15 6.90 10.08 I 
T24 , I 6.98 I 10.06 

9.87 

10.09 

10.10 

11.51 

9.14 
I 

9.81 

9.87 

11.50 

10.20 

10.11 

3.16 



, i :: 
r1747ai 6 Ui~ll Residual Btlyleni~ine (KI) (/J, 1oll11) iliinau: inactivation i?ialr8~in~a:lnil~aanallut~~u~u .".. . ; 
(TO) 18:;11ut/ 11 (111) lit inactivation I U ~ ~ U ~ ~ ~ U P I ~ ~ ~ ~ R ~ U  RE1 ;lbri 3 1anuna8tlnraun 31QC, !uairqini;u1u 5QC. 

Ul% 1 jl81: 

Iri R 

Inactivation 

tile (81s) 

TO (Tine of contact) 

TI: (Tile after inactivation) 

1; 7 usnllnRlar inactivation test ~ l i l ~ l R ~ l ~ l ~ : l ~ l l ~ ~ ~ ~ ~ ~ l ~  111 illinuuirliiRu~nini 3 la: I illut (If, .. ."." 
IIUI;U;U~I~ 2  RIIUI!U~U ~ 1 n u n 1 ~ t n i r ~ n ~ n u ~ 8 : 1 ~ a i t ~ i n ~ ~ u 1 ~  SQC, ui% 1 iuRll 

0.2 A AaOA 

lete 

KI at I3 5 O C .  1 wk 1~1lall 

0,141 AaOA 1 Oq2 A Aaou 

0 

BI at T 31QC. (~11111 

6 
d ¶ l J l l € i ~ ~ ? l ¶ ~  

nolcsnirn~~atrcuii~iui~ fthrleni~ine (El) ~ ~ R ~ U I U R ~ I U I ~ U ~ U I ~ I I R I \ ]  0 . 2  A i ~ i u i ~ u u i n l ~ a l ~ a u i u ~ ~ u l ~  Kl ilifiin 
' * ;  

ul;lr;udiir o,lf 1 (~171ti $ 1  18:ldaui 111 ~l~iouliblun~ir inactivate 11i8lr~uin~0:iniluau U ~ U I ~  Residoal 11 
6 "  . . ....... qlnnir inactivate l~ialui?':;~niau~ini~t 0.2 II naruuruiuinnii 111 ilniau~iniit o.11 H ( ~ 1 1 ~ ;  6) dtliuim EI . ,a . . 1 

i ~ i t ~ a a a ~ n ~ ~ x i n u ~ r ~ 1 u i n 1 i i u 1 ~ i n ~ : n ~ 1 ~ u a i i  Iunimj inactivation test l~nss:aia~ari:li~ toxic luua 1~~1ani:siirbrnir 

1; !rilar; cell \unim~aau jrnrflriui rub nu~iiiianr u~:~u:riueiul; (9) i;&~uniri~;ou iaactivant eer ittu:u~i~ii 
~~iou~u~iiui;u;uiic 0.14 A s:iniiniruiau1u/ir 0 . 2  11 Jcoirlrinu'iuiic 0 . 2  H bq:;aeui~iud~rl~i dq:~u~u~ni~iaa+ !El 

i;aln?;~n'a toxic niaaiu (9) 
6 1 

sinnlrlnu B ~ F  i s m i  IOC, n u  1 k811 wii BEI inactivate lli81&~~ 1 i u  !El ilmiuu 
' 1 .... . L 

~ u n m ~ u u ~ i ~ u u u i : ~ a a u l a : a i u i r ~ u ~ i ~ ~ ~ u ~ i v ~ ~ u n i r ~ i ~ i ~ i u ~ r ~ ~ ~ ~ n t ~ : ~ ~ i ~ ! ~ u ~ ~ ~ ~ ~ s i i ~ ~  

0.14 A AaOU 

3 . 9 1  

2.88 

0.2 N HaOU 

5.20 

4,56 
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THE VIRUS YIELD OF FOOT AND MOUTH DIE lACCINE 

USING PURIFIED CONCENTRATED VIRUSES AS INOCULUM 
c 

uwn; uw~ua.iw?wl 2uaun.i iacaa;l 

Montri Montmatura] lilchavee poj Sin! 

ABSTRACT 

In the small scale vaccine production of Poot and Mouth Disease virus (FW@CJ type 0 using tbe n- 

rated viruses as inocular shor that there is no significal difference betueen the experimental vlruses and 

le routine production ~iruses using rau virus as inocalua. 

infe 

I l l 8  

i i a  I C s n i w i  

. . .. ' 

i io lun i ru in  

purified co. . . 

unznio 
I .  r 

1unitn~anr~ai:lii~lre~inur:l~i~~eoln~'la leanirlil~irainuin~iuA:~aau~uu inocu~ua nuiianuitaavl~ir~l~rinnir 
3 

l ~ u l i  inocuiun tu; l ~ u a i i ~ n n i i r i u u a u i 1 ~ 1 ~ ~ 1 n n i 1 ~ i ~ 1 1 i 1 ~ ~ i ) n i 1 ~ i m i ~ i ~ ' 1 1 ~ ~ i n 1 ~ : 1 ~ i 1 ~ ~ o 1 ~ o i i ~ n i  i " irus 

inocuiuu 

R ? w ' ~  
: 

ni ru i~ l l i r l re~ in is : I~ i l~a~1~s i iu ' s~ tu  i e ~ i u i r n i n u ~ : i l i ~ ~ i n i u n  
1 .  

I virus 'luuia:au~au ~ ~ i l u ~ l ~ ~ n i a n n i r u i ~  

anaianrru i q a i ~ ~ u i a i ~ u i ~ n ~ r ~ ~ i n u  Jeed virus ;UUI?W~~UU~~R:IR ~ir iui$as:1~u~nt11;~;uiu 1iatsinnuiiepliluii;lu . . c B ' !  

itivitr ~ : a ~ i b r a i i r u i n  itEuRin1t;nu Seed virus i u u i t i l  ua:~ i l~ l i inra :1 i~ i~11 ina '1~t~~0u~u~nena nl:8aqn~luua: 
i c . . ': , 

u h u i i x u  a t ~ u u n i r i t a i n  Au1u;ar us: l ial lai  ~niri~uiinuiaaRiri~an1ilm;uu Seed virus ktu'kau virus U~:RJV~;~RIIU 

~ ~ u ~ I ~ u ~ R I I R ~ ( ~ ~ : u ~ ~ I ~ ~ ' ~ E ~ I ~  infect 1 ( l ie iu  l l l n n i ~ l ~ i n ~  Seed virus un:niruia~:aa(liiuiufi'o'u u a u i ~ l l i n  
,. . . 

~:~URI~IIIRI~ 
i :. , " 

i~uitl;nhi1naaaru~11itiuirniun:Iiu~rEi1au inocuium a i n u ~ u i s  (yield) ~1;~innirn~sa.sur!~ninuu~uinciui  
. . I  L 6' ' , ,  I 6  . 

~ i 1 ~ u n i l u ~ ~ a ~ ~ u ~ ~ 9 ~ ~ ~ i i ) ~ n 1 i  n?:~uunlrafliunau~unllllinu Seed virus ~ f l u n i r l t i a u  Seed virus ~ ~ l r i ~ t l a u a u ~ l l l u ~ ~ a n  
I 4  ! . : c  : c 

mLr*u 1 uin i a : l I u l i l u  Liquid nitrogen l ~ ~ l i t l h l ~  1 Riauiuit1i~: l ! luuia:m I l r s n l u u  inocu~ur uu n ~ i u i r n u ~ i I i I R '  

~~~YPu~R~R~u~~RuI~~~:I I ; I I IB~~~R:IR~ 11 

r ~ u i 1 i n ' u n i r u i ~ r : ~ ~ a n n i ~ n ~ ~ ~  

aUnstuuaeln 
c 1 

otJnm ur:nau;~o 
I 

1, Seed virus   fro^ - 7 0 ° C , )  Type 0111 (Oudornthanilsi) 

2. 1PPA-3 cell suspension 

3. Basal Wedill Kagle (BIIS) with 2X Calf S e r u ~  

4. Van Bekka~ R e d i o ~  (VBM) 

5 .  Ethylene Oxide poly~er 

rtli rav v 
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1. n141 flh inoculum purif ied-concentrated virus 
v " 
auslaui 1 l n iuu  Refreshtent virus I ua l8  rrolff 1 ~ 8 %  IIPA-3 Cell suspension m l l u ~ ~ u ~ u  3 n 10' celllml 

r i r 9 i n E h i  ~nitial virns strain (IPS) i~;n?u -IOOC, ~ R U ' I ~ U ~ U I ~ ~  10 11/10' cell ~ i u  inocu~ut n b i l n i : ;  37oC. 

p! T,5 ' 7,6 1u water bath 1a81; 02 1;; aeratio~ n h i i ~ i u l i i ~  l&lh~ Cytopathic effect ialaaa( 80-901 1i Chlora- 
form 0.51 VIP i u a i l r u r c  1 tl' iur ra' l l iu?unaxni 5% 

v 1 1  . ?  . L 
hmaui 2 i ~ i a u  Seed batch t u~ ia ln : l~uauaun i lu i  I 1aa1! refreshnent virus iln;au?ln{unnui 1 lUu inocn- 

lot i i n l a a i l i m  C P ~  n : u w  90; n ~ i r u a a u l i :  ~i chloroforn O,SX V/V i u n i i t ~ i r  I h I u r  iiu1unnuni $0~. 
v 1 l ' . ' . .  
jiuslaui 3 l n iuu  productibn virus ZUVIRI~: ~fiuiulaa8~inainln:~c1~~m:l~aa~nruu~iu~luinhii~m:'l~~~ 

1 ' . . I  

~aaasiulu,>z 10' IaaRljii. ~a '1nh i i l l n1 :na~ l la~  I i u  i i u ~ * p l i i i u ~ a ~ i u ~ u i (  ~ a l l ~ ~ * p l i l n l : ~ l i d  (VBIO U~UPMUII~~I;~ .. . . , 
RI~UI;U;U 2 I 105 1d8Rllii. 18.1 infect ~ I U ~ I ~ ~ ~ I ~ ~ U U ? U ~ U ~  2 (seed batch] 91Ulll 10 ii.110) l a a i  ! U ~ ~ U / U I I ~ U ~  1 I ~ J  

 tin Cpt ir:uilr 80-90X a a r n k i i \ m :  I d  chloroforu 0.51 V/r i ua iwr i c i ;  25oC.uiu 1 i i l w  ni1ilfiusei; 5oC. t;lIfln:flau 

ninlaaa'liiaiit;aa zo i l l i t  
s. 

" I :  

iuflaug 4 n h i i  clarify 1l i f f i lu IRia4 ceatrifuge l l 7 l f l lUn  clarify I ~ ~ ~ ~ I U I ~ I ~ I ~ ~ U ~ U A I I U : ~ ~ ~ I ~ U  buffer . .  i L ii, I 6 .  ~r 
n a : ~ ~ : ~ ~ u i i u ~ n i a e l ~ r r ~ ~ u u ~ ~ n ~ ~ i a c n ~ a c ~ u i n  p m  a~~nu ' iun isu:nucnma~ua:~nanac~ i ia~ iuu  inaculua ?uniinnaae 

d I < .  

~ w a l a l t m i  control nalu 
m n m t  ; i . '  m 

~ U R O U ~  5 n 7 1 i i a i u ~ a u a u ~ i u ~ n i o ~  ultra-tiltration 'li;;niie~;u;u 45 ~ii I ~ ~ ~ I ~ u u I ~ I ; ~ ; ~ ~ ~ ~ I I u : ~ u I I I ~ ~ ~ I ~ I  
C 

. I .  

~ufloui 6 ni~1ia'liui~nira:1nua~~1u111~ ethylene oxide polper 3-11, B/V t iua i le t io  I i l l u c  . 
" i  l .  1 

iumaui 7 n h i ~ u u u n i i r ~ n ~ ~ u r u a : u ~ ~ n ~  (concentrated purified virus] ;IUIR:IU Centrifuge 2800 rpm, UIV 

I 411ur " 1 
tiuflaui 8 i i u i l u ~ a i ~ n h i i  harvest virus-poly~ a u f l i # ~ ~ u i :  uiu811~1;uiua'ae11il1i1; 215 I~I h a  

Elution aediut " 
iiunaui 9 n h i i 5 u t u n I 1 i a i  8000 r a u l u i i  IIIK 15 u i i  i n ' u I ~ i u i i u I a I u  -700~. a h i u l i i i u  inoculut 
Y 

iiumoui 10 ' i i ianniuneu n h i r a r n n f l a u ~ i u ~ u i f i  il0-S ua: infectivity titer (TCIDro) 
C 

2. ni4maau I m=l??aIRtl'Ia" purif ied-concentrated rivusllJu inoculum 

n h i i ~ ~ i s u  IPPA-3 cells suspension 1uainru:m 5 RRI N O I C ~  I~~RIIUI;U~U 2 I 106 l aaa ( j i i ,  inoculate E;IU puri- 
1 .  " i .  I . .  . . . a I 

fied-concentrated sirus (~irln~8ni~nlaunuua:urlna) n l l i uu~ iq inkumau i  9 u i u i n  20,~g/109 18aa (U~UIA 140-s L ~ U  pp] 
u i u  PI aar;bilni: 7.5-7.6 in:;ni~uni !lac, r ; k i r l i u l i i a l i a u a a ' I i R  CPE 80-901. ui rPinEut iu  chlorofort 0.51 111 
, , ' '" 
i u i  250C, UIU 1 ; l lur n~nilieii~ui~~lirui~iu111 110-S ua: infectivity titer (ICIDroill) 

C 
3. n74MRRau i rn=l+iaInu%i raw virus1 rlu inoculum I Z U ~ ~ I  U;UUI GUU 

* . I  
n i i i u~ in i i u ;a  2 ua:n'mrsunuss 2 u d i  raw virus ~ i n i t n a u i  r i i u  inoculus - 

WAnI'IYIRRDd 
I 

~ i n ~ a n i i n n a a ~ ~ m : ~ 1 i l ' i ~ ~ ~ i n u a : 1 ~ 1 1 ~ a u a i ~ ~ 1 1 ~ ~ a  ?an% purified-concentrated "irus l j u  inoculuu ?uJu~R snail 
a 0. s m a  " 

scale 18aeiuur.lnQii antigen i l i i u f i u i r  titer (TCICroJ ua: yield (140-S) ~ n a l a n r n u ~ i i a i l n 1 : ~ ~ ~ ~ u ~ i  raw virus h u i m t  

I i I u n i n t k  3 na:ln;~iurn'e production virus ;uinl;laniiuni ( i r l a n ~ l i 1 u ~ i n i , 1 i  I ]  
L i 

311lr; I Oudornthani,si IUu iaiti:l lirus strain(llSJ t a~ , laa ra rn i r l c iau  Zefreshseiit ?irus,Oudornthani,ai 

seed batch la: lndnstrial batch ihnI!lninu15u purified-concentrated viros inoculu~ Iunirnnaac 

n l l o i  2 l l n tuaaa t  titer 48: yield aac purified-concentrated virus inocnlun i ~ ~ t u n l r n ~ a a c  



. . 
#inti 3 u a ~ l ~ ~ a a t l ? % i i ; ? i n n i ~ ~ ~ ~ a ~  hali inoculur i l n  purified-concentrated virur us: rat rirus ~ L R I F U  

TABLE 1 Stock control O18r (Oudornthanil8rj Et"ass, as 1VS 

Passage Ao, I Results 

I 

1 9  8'' P Seed bath 18 Hrs. 93 1.3 1.91 

Oiso g t b  P Industrial batch 18 Ars. 90 6.1 1.46 

Culture Duration 

:E 2 Results of lnoculum (r  2151 (C 1 F = Clarilication i Filtration) 

so 'Itb P Refresheent 
I 

18 Ars. 

I CPE 

TABLE 3 Results from e~,.,..~,,,, iirus 

Virus 

liter 

lCIDrot~1 

140-S (pgl 

Usine rar 

TCIDro 

Using Concentrated-vurified virus 1 virus as inoculue (Ccntrol) 

1 2.2 x 10' 18 Ars. 90 1.5 1.60 2.1 x 10' 17.5 Ars. 89 7.3 1.21 

140-S (pgl 

Baa virus 

6.1 

C L P  

1.3 

1.46 / 
L 

Ultraliltration 

(X 451 

Final virus 

( x  215) 
- 

- 
45 110 



TABLE 4 Co~parison yields of type 0, experiaentsl virus and routine production virus 

; uu i r i oa i~ i r ;  I us: z 
6 

n ~ r i d i  4 1 ~ i 1 1 ~ i ~ n u u a 8 a ~ n i r u i n ~ i i r ' i u a u i u n i r ~ a ' n n ~ ~ n i ~ 1 ~ n 1 ~ ' i i  raw virus illu inoculun n'unimnaadli purified 

concentreted virus I 

Bxveri~ental virns 

.' 
d 4 ~ 1 1 ~ ~ % 4 7 7 ~  

' 6  
~ i n w a n i ~ n ~ a ~ d 1 n ~ : ~ 1 i d l r ~ U i n l 8 : l ~ l i ~ a u ~ n ~ l ~ ~ ~ a n l r 1 ~  purified-concentrated sirus ( r  215) i iUU inoculu~ unu 

i t  I .  r . .  
ni l i# ;~u inoculu~ lm l l i i un i  Ur in r ] i i u iu ia  yield n ~ ~ l n ~ 1 ~ ~ d n u 1 s n i r ~ ~ i ~ t ~ i ~ 9 i ~ ~ i n ( ~ i ~ u a ~ ~ ~ i t u n n e ~  I) ~r~#n'unimRa,d 

! I  d m ; "  
r l r  Ouchesne u8:alr: uinirna~arn1~un?111~1unar~iauu1~1i11.1xa I ~ x r i : ~ l u i u n i ~ n ~ a a r n ' ~ i l ~ ~ ~ : ~ ~ ~ ~ : i n i ~ r ; ~ ~ ~ ~ i a ~ U i i  .. .. I L * .. 8 

1. aaanuniainu purified-concentrated virus i 'Iuamnni -1OQC. n i a  -l96~~.aiir~wu~1in:i~~~anima:~5~d~a~m~n1i 
1 I 1 1  

nu 
; . r i  I: ' 1 

2. Aini;ulliabiu -196oC. q : ~ i u ~ r n ~ ~ u l ; u i u i r i ~ I ~  i ~ : i r ~ e n n r u i i ~ ! u  inoculun n e l ~  ~ r I u t a u ~ : ~ ~ u u r : l ~ ~ a u u i n  tun i r  ." .. a 

uininiuIrfiu~nua:IiiidanIuauinn I x r i : a i ~ i m u i m ~ s ~ x n n i u n i i u i l a r n ~ r i R i u ~ ~ n ~ i n u a : i i i  

Exp. Ao. 

1 

2 

3 

I 

5 

Routine vroduction virus 

; 
luau 

Batch No, 

9103 

9104 

9106 

9101 

9108 

Z i n 4 7 u ~ s e n i e  

aannumu UIU~RI ~ i ~ i i ~ i i u a ~ ~ a u n i r n ~ ~ i ~ i u  I 

L ~ U ~ I P U  Ua:~ l l ldaUl lRl  infeetivlty titer suai~;saiirlu;, ' 

I'ClDrtl~l 

( 1 4  

7.1 

1,3 

6.1 

1.5 

tanai~;,uGd 

I. Uachesne, I ( . ,  Gurerche, J., legrand, B., Proteau, W . ,  and Colson., x. 1931. The use of highly concentrated 

purified (By a large scale lethod) and long terr liqnid nitrogen stored foot-and-south disease viruses for 

the preparation of vaccineslphysico-cherical quality controls and potency tests after storage, Joint ISACTI 

ldBS Heeting on the use of Beteroploid and other Cell Substrates for the Production of Biologicrls, 

B~ideiberg, P.X. Cernany. ird. 50 : 24! 

. ItO-S (pg) 

0.95 

1,OO 

1.32 

1,ZO 

1,60 

TClDral~l 

6,1 

1.5 

6.9 

1,l 

1.3 

140-s (p21 

1.30 

1.15 

1.00 

1.31 

1.21 
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PRODUCTION OF BRUCELLA ANTIGEN BY PERMENTOR 

ouGu uinJ;sznal aaami n i t  inuwia1 ?k i d  I ?a+Finuil 
9 ! 

Anootin Hanveeraphon Cholladn Kamnerdmongkhol I 

Vuthiporn Rungvetvuthivitaya 

ABSTRACT ! 
The production o r  E r u c e l l a  a n t i g e n  was developed t o  be c u l t u r e d  i n  t h e  1 1  l i t r e s  s h e d  f e r a e n t o r  illeubruri- 1 

s c i c t l  under c e n t r o l l e d  c o n d i t i o n  f o r  48 hours .  The PC7 was equa l  t o  40: from 3 c u l t u r e s .  The y i e l d  f rou  t h i s  

an t igen  uas  found t o  be s a t i s f i e d  conpared r i t h  t h e  c o n r e n t i o n a l  method i n  s o l i d  media, 

iuniiuinrnir 
I .  

2 ,  1 1 :  : 1; Seed ~ l l f a i i  a u a k  i Inru  1119-3 iln1:l;l;u Seed 

Trgptose  (Lab.[) 

!as t  E x t r a c t  ( o r o i d )  

la82 PO+ (anhydrous] 

Aai BPOc (anhydrous] 

;h Au 

~ ~ 1 ~ 1 1 i i f i ~ i n 1 i a 1 ~ a n i r n ~ a ~  

300 niu 

300 niu 

100 niu 

90 niu 

3 3  niu 

10 ~ R I  



A i r  Plow rate 

( i f i r l u i i j  

Agitator Rate 

[ r a u / u i i ]  

- I I 

-a 
' l U f l 1 4  

i 
mni:l~aRriuiniadI~a~muuI~ar ~ l i u l i a ~ ~ l n i l d i i u  31QC. IIIURITI~~ I I~IIJ~U~~UIRI~I~IO IR:I~UIIU(IIUIIIII~~ 2  
i 6 .  8 L 

1 1  I I 
, . I  L ,  , 

iuanru 48 ~ I I U ~  I n u n l n a i l l n n ~ ~ l 1 I i a i i u u i ~ n i u a : R 1 i u l ~ u i ' r I n r 1 5  (PC7) U~IJ~II~RUIL!U~~~R~IJ 0.51 Phenol saline 
' ! :.. :. .. 

solotion solution i; 2500 G.ulu 90 UI; n i l i u i  2  aro nnulrJr~i laaf i lo:s water bath iauuni  800C.ulu 90 UI; i j i j r m a i a u  
: ,I; a 

liuuani~iuai~llrlwlnnaua:!nanuannailu~ n i u i i r n r  USDA ~ u i r u l i a u  Sensitivity iuonunlnunwaalaai i~iu [1,2,31 

WAtllTn(llR0r1 
i t  ' , " .  

rJinm~naanrIni:l~n.iuIfi:acm~aI'1uu~~n~ 3 ~ i r  nuila1iIii;u;uailrljil J P ~ C J  i;1i91nnirlai:uia:~icinu1n ,x i :aul~u 

1nis11l ;uanui1 iuc~1~91~ 1 a n 1 ~ i a u ~ ~ a n u i 1 i u ~ i ~ l 1 ~ 1 u ~ n a a  2 r~un:uniii'rrisilranuennailui'r 1 f a  ! ~ f i ~ ~ f i r u a u i ~ i u m i ~ a % u  
. ,  , id 2,490 j;, , 2,200'ii. ua: 1,100 ii, ( n i l i J B  3 1 uamm ~ ' ~ u A ~ : : ~ I ~ J ' ~ ~ ~ ~ ~ R I B u I ~ A ~ I ~ : ~ I u  7 '  ~~~uu~iisuiunsi~i'rT~~]ii 

~ i u n u i i l ~ u a n r r i u ~ i u ~ ~ r i r i  4 

e t 
n r u u m Z ' l 9 1 4 N  

I i 
~innirna~noeiiuiui~aaounuili:lail~arui;l~~i'nnicmni:1x~~;acI~arlu~lRa; I R/I IO~I~U~~U~I~IXI:~UII IRI~~ q i u l u  

i ' :: 
400-500 a ia  1 R i r l i u l i i a l i u  1 ~ s i i o i r u i a ~ l a ~ n ; a ~ ~ ~ o ~ m u u ~ n a ~ ~ : m ~ n n i i  I i i ~ a i u ~ : ? r r ~ n u L a n i i  a n n s l n b u ~ i a n i l i r t a n s \ ? a n  

I ? 
l i !anni i t iuu in n ina~: l~n lu la :ermi~ l ( luu ,Ra~~:~~n i~ i r1 isP i ~ i ~ l i n a r r  r ~ : i n i ~ ~ r i : l u r ~ a r n ~ ~ ~ r ~ ~ i a u ~ i r i i ~ i a : ~ ~ ~ ~ ~ : ~ ~ ~  

I I 
80-100 in i a  400-500 118 ~ r n i ~ ; i u a i a ~ ~ n t ! l i r ; u n ~ r w i ~ ~ ~ n  u i i n l r l n i : l i a l 8 a ? j ~ h l i u t i u r a r  i'rinn'i 

I $. . .". . . . i n  
liRnirtulior!q:tlaautitrn u i n r i i l m : l . : r i a : o a ~ : ~ ~ ~ ~ n ~ ~ ~ ~ o u i ~ i ~ u  ~ ~ ~ a ~ ~ ~ a c l ~ a i i u : : ~ i ~ r : i ~ ~ a i i r ~ r  R~nWa:raou;uaInunlP 

I .' 1 1  
L A . ,  , . , . a  ., . ",  I 

sinoirini:laalilfi~arltalluuiaaikaialr~lurnna ua:Inanuilnnaii~renluu~nri,,~~nunua,uumsr'ifiaiimi; ue lv :s~iu!sn~anr  - .  i i 
w i m ~ a 1 s l i s e ~ ~ ~ u a u ~ ~ ~ ~ r ~ ~ ~ 1 ~ a n n ~ ~ 1 ~ ~ ~ ~ t ~ ~ 1 ~ l ~ i i ~ : 1 ~ ~ ~ 1 i ~ 1 i ~ i 6 u  nir~ii~uauiliu1Rulil~;~d~ta;1uuIRa;joi~~:1~~ 'ruin 1118 



PCV 

(:I 
sensitiv 

a ,.- I 1 
u i  4 ua?lnnl rn l  Sensitivity lest i ~ i n u l i i u t a u n i ~ u ~ U ~ R ~ ~ O I R ~ a t i l l a l i U U i l a l t R : U i R ~ R l l i i I i u  ( -  = negative, 

plete Agglutination, i : Inco#plete ~gglutination) 

I. Piet 

P 
I On." 

llethod f o ~  

c Beagents 
'La na.ri.+al 

iboratorv Tet 

I ont-473~ IUUU 

Iton, C.C., Jones, I.K.., Piett, D.E. ('""'I 
' 

tion. lonograph series 00.55 P 65-70, 

2.  Yietr. D.E., Angus, R,D., (19161 : Wethod lor the preparati 

original seed : VSL Diagnostic. Keagents Production Guide Ro. 

I .  U S E , ,  Angus. K.D., (1916) : the preparation of Brucella Abortus strain 1119-3 for the 

roduction of Antigens. VSL Diagnosti Production Guide Bo. A-I 
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ABSTRACT 

the erperi~ental  vaccine productioon of Brucellosis strain 19 for non raccinated heifer and non vaccinated 

cow was studied by reducing the a r o ~ n t  of antigen to 1-3 r 10' organis~slt  cc.ldose, The vaccine was qualified 

through viability test ,  dissociation test, parity test and safety test ,  
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ABSTRACT 

'he potency test of Blackleg vaccine was condated in lice co~pared with sheepsthe vaccine was liven to lice 

11) intraperitonially 4 tiles on 2 consecntive days, Nice sere then challenged wit lostridio~ 

.!i 10 dars after the last injection. The sheep was injected with field dose of vacclne sobcatueonsiy and - 
lenged 14 days after raccination, The result showed the protective correlation betaeen lice and sheep. 
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~ss~~imiruiminaunnuinuallni~uaaau~u~ l a  l a  ~ a ~ a " a i u  uuaaa~uu~ul~a la ' i~ l~ i :~ t l iRamai1~~tuhu n i i n i l s p n i r  
b '  

q 

~ ~ ~ ~ ~ u ~ u ~ ~ u ~ ~ ~ u ~ ~ ~ R B ~ ~ I I I ~ ~ ~ u ~ u ~ ~ ~ u ~ ~ R ~ ~ ~ ~ ~  110-s l ~ a i i  sncrose gradient nltrace ~ h a ~ ! u i i i r a h u a r t i  
~ h i ~ u ~ ~ ~ ~ ~ a a ~ n i ~ m i i s ~ a u ~ u n a u n i ~ ~ i ~ i ~ a " ~ ~ a ~ ~ u ~ ~ ~ ~ ~ ~ n ~ a : ~ i i ~ ~ a a  

R'?w? 

1lial7~~n~a:l~llia~ll~Ua~~U~7:na ,I Picornavirideae U~:L!U acid sensitive ~e rnovlrus genus 

11Ja~ lR  (virion) II!UUU Icosahedron envelope a ~ l ~ i l ~ ~ l ~ ~ ~ n ~ l ~ ~ 1 : ~ 1 1 1  21-28 n b i ~ o a i  (011, i ~ ? ~ l i n l U l a l a  
(lolecular weight) 8 x 101 daltou I t l h n ~ u l d I b i l l  [capsid protein) !!a capsoler 60 copies ~ i a :  copies l 1 : n a u ~ l ~  
polyppetides (dl;! I II~R i a u i ~  VPI, PPZ, V P ~  ua: VPI n i ~ i ~ ~ i i n  (8ucleic acid) n a ~ ~ ~ ~ a ~ i n u a : ~ i i i j a a I I i u n i ~  RAA lau 

** . 
l ia l  (Single-strand RBA) n u l m n h ~ a ? a  2-3 x 106 dalton 

a ,  6 ;  . . I  

a ~ i ~ a u u r h a . r l i i d l i n ~ i n u ~ ~ n i ~ u a e n ~ i  Sedinentation coefficient : 140 (1) ~ a : ~ u u n a a ~ ~ u n u ~ l a ~ n i n  110-s I!U~ 
1 .  , 

~ ~ : ~ u ~ ~ i n ~ n l i ~ / l l i a h R  ( I  (I~~onageuic component) ( I ]  i i l a 1 ~ ~ ~ n l l ~ i l 9 i ~ 1 1 1 u i u 1 a  110-S 111 virus suspension iP~!dta?{! 
3iiii.r is:lhi;lnln~ur'niw 140-s i a l n  I Gain I 1R'aaa.rinit ita.mn?aaaira'aat tto-s i q l i n d i l u h  

n l l i ~ ~ l l l i l l l l  110-S h Virus suspension ni: l7lR~i! nltracentrifngation sucrose density gradients I!R~R :.I 
?art.eling, Heloen ( 2 )  la: Doe1 ua:na: (3, 1) I~IIU~IUI; l ~ a v i n n i ~ b i i  viros preparation 18a~n1al"e.ruan (centrifuge) ..'. . 
:I socrose gradient i l ~ ~ l l l l i f l ? ~  (ultracentrifugation) lUlRlaP OV-adsorption peak l:JlllUijnBllillllDa.I 110-5 laUa i U  
i 
W j e a k  ~:~f iu i~Rdlu~usiu iaaa.r  110-s l u i i i a i i t i i ~  

y ~ n 5  h a G g n i ~  
~ITL&WT?% (virus -at ion)  LLaz grad: 

ilia 3 id ;a 0-lag, r-131, As-1, ~ i o l i s l n  IPPI-3 cell l~llij su,,,,,,,. ..,I culture ~UO'JIII:IIUIR 3,200 3111 
7.: 0 a4.iii~ (Raw tirus) 111niuann:nau1~aiaan~~aniiU:~1~n (Centrifuge) ; 3,000 i a u l i x i ~ a i  10 u i i  i PC. 

Gradients IljllUlRth! 151 UB1451 sucrose l t l  Tris-buffer ~ R R I ~  sucrose arldient forrer ~ ~ ~ u n ~ ~ l u n i i ~ m ~ ~ u ,  
pdient ? n \ ~ i e n l u  tube l a 4  Becknan !U 51-41 I~IUIU -zooc, ~ i a ~ o i s u ~ i ~ i ~ u ~ a n i a  
iald 

prepar 

i 

i en t s  
""I 

t 
ntrifoge UU 

re1 industri 

netbod was s 

a1 scale 

atisfied 



Cent litions 
1 

haa~u ~ n a n i : n ~ ~ ~ ~ r . i w r ~ u ~ u i ~ ~  I i ~ i U l l l  2 sa, iaavun gradient na tnbe ~iuid~n~a~~iun~~i~i'i~n~:a~~R'~~nn~~~~ad~.~ 
a:i;s~ r i ~ q i n ~ u i i  ni ( r p ~ )  14u11ai IT ~IIAP 1T.a 41,000 ~ a n / u ~ i  I. (Beck~an 
17-55 Ultracentritngel lRUll  Bect~aa rotor sring type 

Gradient Photometry .. 4 
gradients I:?~~u~u~R~I 50 11.111111~ ~ R U  peristaltic p w p  ill flow cell l a 4  ID-spectro~eter lode1 2138 Ovi- 

i 
cords !Pi Path-length flow cell3 II.,~ ware length 254 nm.,recorder 0.2 s./second, U.V, spectraletor sensitiritj 

0.1 (ABX-range], recording a~plitication 100 11. 

ni.ja%amnd- 
nu1nna.I peak ' order 1:111l6' ~hlmsniraan 

n~'iAiilGn i i ; n ~ ~ i u i n i ~ l ~ ~ a n ~  standard CSaj . ;  
3ln!1J( I ih absorIauce p e ~ k  ; nave length 254 ~ . l a P ~ l i d l d  i a t l u l u  u~~in~illlIiikiuua:v~?n~ 215 iii la: 

U1111 inactivate ill BE1 101 V/V 1~~1~llI I l i I I i~~i j l~ 250 lil n1hiani1l dilution 1:lO t i a ~ l l n l l i ~  peak 

'id 1 ,  1 alniriiiu peak :P 3 i i u  ~ i i ~ u ~ u a i u i r ~ a u  . , 
I ,  

ru i  3 u ~ n l : ~ i ~ ~ i a i u ~ u a i u i ~ a " ~ u  u ~ ~ a l n i ' i a a n i u i l a ~  peak (%uS iR~ j  ~k~~ni ' i i~~~:~i~i~i i~ i~u~~ni~~~ni i ln in l i a ~ l -  
,-, 

amnii ~ ~ u f f ~ r i n n i u i i i ~ a d i r t i u  
; b L  r 

nr:nialnlan.ru~nin I m i r i ~ i ~ u i ~ n r  lnin 20 at. 
L b  . 
~iu1mnn'i:~ial/aan?in 120 I& . ? 
@.lull area l a *  peak 6 nnclail; 

. t .  - 
I l n  standard curve, area i 6 R ~ ~ ~ ~ I I U ~ I U I I ~  liltiuilmn 140-s T . p g / ~ l  R.IUllUlrUn 140-S aaP peak U 

ii~ria 300 p g 1 1 1  
nl5H1 standard curve 

Crude vira 

peak !I~IU~ IU chart rec . .. 

peak 

i 

1 suspe 

I 

nsion 

I 
Centrifuge 20 min. at 2,600 rpm., 40C. 

I 
PEG 8,000 7.5% W/V agitation 2 hours 

I 
Centrifuge 1.5 hrs., at 2,600 rpa., 4OC. 

Remove supernatant 

I 
Add TNE buffer in sediment Vol 1/100 of initial viral suspe nsion 

I 
Homogenize and agitation 60 min., 40C. 

I 
Supernatant virus treat by fluorocarbon 
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Ultra-cent r i fugat ion  supernatant  

I 
Frac t iona t ion  

I 
C o l l e c t  t h e  

Pur i ty  

nhi' ength 

LY I.0 n ia  on 259 1.1 

n l  . I 

i i a a t  OD aar1iiaii;nuv \ s m n n v l i m I  average ~ 1 a a a t l n n n i . t n l  1.1 Juhu irs:lil; 

cles  suliis' 

i : i uu iu i~ I i i i  

a l l  c o l l e c t  
t 

: l l ? , m ~ / n l  

U Inn17 d i l u t i o n  tjau1:riir 1-10 g l ~ l  Y 
, 
i l u a l  standa rd eorve mall 

r n i ~ i ~ u n a r 2 ~ ~ ~ u l u r i r i t ~  .. , . 
I R ~ U ~ U I ~ ~  140-S ?u raw r i r u s  n l m l a a o t l l r a l n u  o, A, AS-1 

1 
'inm 0 i i i t a s a  1.15 (range 1.10-2.12) 

- A i i l l a ; ~  1.26 (range O i l - 2 . 4 0 )  

~n; As-1 itilldfl 2.10 (range 1,10-2.60) 
1 

1ri4 1 us:ii CF, rcro50 aor l l i l  ]nu O, i, AS-1 i i ~ l a i l i o d  2 I~e i ;  
ln; o $1 CF labs 310 (range 215-:81) 

A ih CF l P i a  548 (range 372-7211 
I Id AS-1 iil CF lija 560 (range 401-721) 

I*; 0 iil TCIDio IP;U 6.9 (range 6.1-1,9) 

I 18; A iil IClDio 1~;s 1.3 (range 6.1-1.9) 
1 In; As-1 iii TCIC$o III& 1.2 (range 6.5-I.:] 

1 1 2, ?~ll l i l~ 3 ~ l u l m  140-S 11 concentrated pur i f ied  v i rus  aarlnl 1 i i l i t i u  263 (range 225-321) idf;R?IUI;U;U 

Ur:uln 188 l i i l a d  raw v i rus  i~ l iu lua: lau~ y i e l d  111 75% aod raw virus  h u i 1  CF ~III;O. 14,115 (range 16,800 
I 

127, 400) ICIDst !%I~P;u 8.99 (range 8.1-9.9) 
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V1711dfI 1 llillill 140-S tu raw virus ~ 1 ; ~ l f l f l l l ~ i R h ~ ~ l ~ a ~ r ; I ) I ~ ~ ~ ~ ~ ~ 7 ~ 1 1 ~ 2 : 8 ~  

~7'?7\(i 2 id~ddii 1404, comple~eot fixation (CF], i n l e e t i ~ i t y  t i ter  (1CIDsoJ 111 rar rlrus o ~ s s '  

niruii 

i 
, 

Batch Aeiahts o f  110-S particles l n d a l l  i ivoe 0 

F P e  1 Batch 

I 
1 I ... 1 

1.89 

2.26 

1 , 8 9  

5 2.1) 

Ivity t i ter  ITCID! 

A 

1.60 

" a " ,  

Type As. 

1 90 



' ! I 1 r ~ p e  I Batch 
I 

I As-1 I 4 0 1  
I 

I 
I 

I 

i 

i ' 

infectivitj titer (1CIDrol11j 

1.5 

I 1 

7 

1 

6 

I 

=.I 

1 0 8  

I 0 9  

410 

I 1 2  

113 

115 

I 1 7  

3 , "  a 1 ..,.,I "0  A:'.- 

I.;U iii 

2.30 j 616 

2.50 553  

2.0 1 $56 

2.5 668 i 
1.10 

1.90 

2.6" 

4 1 1  

419 

40q 



1711-774 3 I#IIVRI 140-S, Colple~ent fixation (CP), infectisity titer (TCIDrcJ Concentrated-purified viru 

Type A ~RIIUL;U~U 215 1i1 

Type A : Concentrated-purified virun (I 2151 

d 
a ~ u u a z ? ~ i m  

u ~ n i l ~ r n i ~ i i  raw virus up: concentrated irified 11:s tuao1unirwiniriu~1~~1n1111:i~11iou h u i i  Cpr, TCIDI 
! ,:,;. r . I" 

ua: Sucrose density ultracentrifuge wia uv-peak luruarnuu ~ l n ~ ~ s i n n i r ~ l l r i ~ ~ i ~ ~ 1 1 u B u r m n n u  t I i u iu  140-S turaa riru . , .. 1 
i r  3 i n f  ; u i u i ~ ~ a i n  1-2 ~ u l a r n i u ~ o a s .  tIiuirr 140-S a s t l n u ~ a  lu concentrated-purified II~P~RIIUI;U~U 275 I~ IRRO~TT 

i . .  
501 luolnnunu original raw virus 

r i  i 
ni rnr13 inr iu iu iu  140-s l u i q s i u  i o n ~ a ~ ~ t u n i r w i n i a i u T r ~ ~ i n ~ ~ : i n i i ~ o ~  i u a p n n n i i t i u i u i ~  1404 ddiiuiiubnr:;, 

, I .  .r 6 -  ' i . 1  I 

l ~ i i ~ n 1 a n n 1 e r i u a u w ~ 1 r ~  (I] r t I u ~ ~ n h u ~ a u i ~ a a ~ i n i U  n i r k ~ i i i  CP; ia: TCIDID a ~ i r 1 n a i i r u u t ~ i ~ n t 1 1 0 r i ~  l i a i v : u ~ i i l ~  
I I 

u i n b u ~ i ~ u l n n ~ i u 1 u i ~ a a t i ~ i u 1 ~  i~a~~inai~~1iu~iuau1unir&:1r1si1 140-s i i i u i n ; a r r ~ i u c l ~  n i r i ~ ~ i d i  CP ,a: KIDS, 
lu iq9t iu bR~ri!ui;laqhur:naulgauiuaulunlii~rii~u 

1 , .  

~ ~ u m r ~ 1 i i 8 i u i i n ~ ~ u 1 d i ~ 1 a  140-S 1u virus preparation i i i i r : ~ i u  original n ia  concentrate U ~ I  

aiid;e ~~:niuiroaiu~~i1~1i~6~i~1~~~1i~:d~i~i~111 140-s a i u i n t a n i i u t t 8  ~rui:lns~i~~~:aiuiranbu81~aaor! 
1 I .  : . I  .' 

uia1u~ia:lnu l u l a u i ~ r ~ i u ~ r i i  I i ~ n n r a  , , Ir~auna:~cnnu~ro~:~u~~r~~uliunoiiriuiaiaui~~auiauiuui 

Batch 

201 

202 

203 

204 

205 

201 

210 

211 

210 

1. Bachrach, 8.1, Trantnan, R, and Breese, S,S. 1964, Chemical and physical properties of virtually pure foot- 

and-nonth disease viurs. An. J ,  of Veterinary research 25:333-312. 

2. Barteling, S.J. and Reloen, 1.8, 1974, A si~ple method for the quantification of 110-S particles of foot and 

~outh disease virus, Arichiv lur die gesamte virusforschung k5:362-361, 

3. Doel, T.B., Pletton, B,A, and Staple, R,F. 1982. Further development in the quantification of small RIA 

viruses by 0.1, photo~etry of sucrose density gradients. Develop. Biol. Standard 50:209-219. 

(. Doel, T.R, and Wovat, C.8. 1985. An international collaborative study on foot and nouth disease virus assag 

nethods. 2, Quantification of 116 S particles, Journal of Biological Stardardization 13:!35-314. 

140-S b g l ~ l ]  

225 

236 

284 

250 

255 

260 

324 

255 

211 

CP 

16,800 

50,100 

61,600 

121,400 

101,200 

55,000 

102,300 

81,100 

12,400 

TClDsal~l 

8.3 

8.1 

a.7 

9.1 

8.9 

9.9 

9,3 

9.5 

9.1 
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THE IMPROVEMENT OF THE QUANTIFICATION OF PMDV-140s PARTICLES 

BY A SUCRO ITY GRADIENT PI 

iiu ~T'anal t l u a w  I Q ki~;j 

Pisamai  Leamcharaskul Cherngchai  Chuntharusl ~rmssa P i t t a r a l  

A b s t r a c t  

Q a a o t i f i c a t i a n  o f  140s p a r t i c l e s  a s s a y  l e t h a d  by s u c r o s e  g r a d i e n t  was i ~ p r o v e d ,  l o  be a s t a n d a r d  procedur f  

aany f a c t o r s  : such as eqnipnent ,  t e c h n i c s  e t c .  were c o n s i d e r e d ,  HS2-ribophage-standard was used i n  t h e  system i 

t h e  assay.  Accuracy o f  t h i s  l e t h o d  uas  shown. C a l c n l a t i o a  f r o 1  s t a n d a r d  l i n e a r  g raph  01 adenine  s o l u t i o n  wi th  t l  

equa t ion  K" ic. 1i1 = 14,s i n d i c a t e d  l o a  l e v e l s  o f  ? a r i a t i o n .  

. . 1 i n u i n ~ a : 1 n ' 1 1 , ~ n s 1 ~ ~ 1 i ~ i ~  nun n a ~ w ~ n ~ n ~ i u a a ~ i a a i r ~ i u ~ d ~ r j ~ ~ ~ ~ ~  
' ( :  , A  . , 

I : r i a r ~ u l i R ~ l u i ~ l i ~ u i  ~ ~ ~ ~ a t ~ i n n i ~ ~ a u a ~ a ~ ~ i t ~ ~ u n ~ i ~ ~ ~ ~ ~ ~ ~ a ~ ~ ~ ~ ~ ~ ~ ~ i ~ i ~ a r n ' ~ u i u i  140 ,ail a i i i l i a  1u in iu  (3, 111 i 
- . . . a  

! un i rnu iuw 140 raa i ~ a i ~ u h i n i i ~ ~ i a u i u n i r 1 a n ~ ~ ~ u 9 ~ ~ ~ 1 i ~ a ~ ~ ~ ' i ! a i i t t  ( 2 ,  8 )  a i i r ~ r ~ # i u i i n i i a i ~ i u ~ r  140 18.4 j 
. I  . a .  

9 I 

!~aumnra i  a a ? r $ 1 ~ 1 $ i n l 1 i s u  (Sucrose  g r a d i e n t ]  ( 2 )  n i 1 i a i n i y i u 1 ~ a t a a  i ~ a i u i i n ~ ~ i : i u ~ i i ~ ~ 1 1 1 1 u i s ~  ( V a r i a t i o n ]  a a i i  
" . -. 

140 ina 6i~li t~:irwan'rnlmiraat1Ruunn (11 . " o. 
1 .  

1uui: ln~lna i1iet;uliaiaarnuloniuiuia lro la8 aauit v n a u ~ i  1 i l1a in1luni ia iuua(9)  1s:li$:nln1unim!ui~at 14 
" . . ." , .. 

l a r  i n  (10) ai;uqrui~nui:~t;uiuu1tiiniiRi~9ui~iui 14; 181 m i n l a a  ai8iu1fi1alni lbau I~II;UIRI~IU 1nnnir1j1n;arai 
6 ' 

1utlta; i~unual ru lnr j ;u  lalrlaa 2 ( W - R i b o p h a g e  S t a n d a r d )  7 u n i ~ n i i s  us:~ i~ iunr i~u in i j iuaara i ia :s iaa :~ iu  (ddenln 

S o i u t i o n l  l u n i i ~ i u ~ n ~ ~ a ~ ~ u u u ~ n i t l u n i t u i u u r r u ~ : ~ a i n ~ a n i i ~ i ~ i ~ i u  



Cn. L t d .  

a u n 5 i u a a i i n - t ~  
aun.ri 
' I. Iniarnylnitiau 

1 
1.1 ~ i ~ n a h l n a i  (Gradient Waster, m a - u ~ o c o l p  CO. ~ta.1 

1.2 ai.Rali~~l (Continuous gradient iorner, Sanplateck Co, Ltd,) siaui altic pulp; 2115, LIB 
. i l l  ".. .... ) 1a:lRintUutuIx~n (Nagnetic stirror; AS-IT, Cole P a r ~ e r  Co. Itd,) 

1 1 
2. l ~ i a t ~ ~ ~ i l ~ ! ~ n i i l  (Qltracentriluge; It, Beckaan Ca, Ltd.) ~ i a ~ l ~ l n i l i  (Rotor) ua:iil; (Tube~~i~lniialaiuar 

(Polpallorer) o'uai~n~anii~nin; (Oltraclear) 
i * a  i ( 1 1 

3. IR:a41RRi 140 101 lad ISCO Inc., U.S.A, a d ~ i : n o u ~ l a l ~ i a d ~ a ~ 1 a 1 ~ u ~ u 1 - ~ a a ~ 1 1 1 a u  ilnnlnai (Absorbance1 . . .. . . I 
( 

lluorescence detector; 01-5 series) Icl8unlU 9alnis;aUUn (Type-6 optical unit): i ~ ~ a r l ~ U ~ i i l n l l i ~ U t k ~ ~ U I u l R a 1  
i ..' 

[Density gradient iractionator; Wodel-185) Ia:IniaJuunnwa (Recorder; 

4. ~~l'nra~unlnrlnlnii~a; (Spectrophotoieter) ids-10 (Du 10, BI 
i :, ..I< ' i . . 

5 ,  du 7 iiu 1 ~ 1 a t 1 4 ~ r t n g i i ,  IfiiatlaiRllauni~ln, ~clratinniiin~asatua IKerractoneterr, i~iavnio~snaiiniauRln 

; Nodel 165) 

:ck~an Co. I' 
,- . 
i I 

1 : 1 1 ~ 1 ~ 1 1  (Standardized paper, A4, PNA Corporation Ltd.) u ~ : I R ~ ~ ~ u I ~ R ~ u R ~ ~ ~ ~ R ~ I ~ ~  (Praction collector, 
,% 

L ,  
Retriever I!, ISCO Inc., Q.S.A.) IUunu 

6, a i i ~ n ; i i ~ ~  iiu a h r a  (Sucrose), n a o a i ~ b  (Pluorinert; PC-40 wia FC-10, Sigla Co. Ltd. uia So8ito103N Co. 

Itd,), a:% (Adenine, Sigla chenical itd,), lllUlll~lu 1;ulaa 2 (NS2-Ribophage standard, crude harvest solution, 

rtcc 155911-8) ta:fu~ 

:, i~ni~rl~ia~int~uuininiuI~ua:n~:ta 

, u i i ~ i u ; I ~ u u i ~ ~ ~ ~  IRIU~I.II~~.IY~~ILIL~IU I.I~~!~OY~Y:YDIRIUIW NU 138 

1.1 ?be 
~ ~ i a ~ ~ b l ~ c i n n i r ~ i : ~ n ~  s h u  6 R'15nir u a : s l n ~ ~ ~ ~ : l n d n ~ ~ ~ a r n a ~ ~  s h l u  10 ilauid ( R ~ I ~ I U ~  I 18: 3 )  R?~UI;U 

i r .  

;u :5: u ~ ~ ~ u l i l n ? l R R n ~ u a e r ~ r c  (Optical density, OD) ~ ~ U ~ R ~ ~ ~ ~ ~ U R ~ ~ ~ ~ I I ~ I ~ I I ~ ~ P D : I R ~ ~ ~ ~ R R ~  ;kO iila ~ t l 1 1 ~ u l l l i ~  251 

SI~UIURI ( n ~ )  

1.2 a I n i a , n i l i u u u a : i n f a ~ n i 1 i v u  
IniUu;18i~lnlIiUU 10-45% ;lfii~;a$n' I ;a ~ ~ R a i l l R a i  (Gradient Naster, a Co. Ltd.) 

U R 1  (Cintinuous gradient h e r ,  Sanplateck Co.Ltd.) ?$IN 1-6 ila~lldiallli~t u ~ \ ~ l l i l n i l i n l n a c ~ ~ t ( ~ e f r a c -  
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