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Abstract: The bovine serum factor influencing the growth of swine testicle(ST) cell and the
END effect of hog cholera SN test was studied. Throughout the experimental studies, following
results were obtained and summarized,

1. Bovine whole serum of 16(76.2%) and 4(19.0%) samples out of 21 have shown a positive
ST cell growth and the END effect, all of 21(100%) and 8(38.1%)

samples out of 21 serum supernatant fractions, prepared from the bovine whole serum, have

respectively. However,

shown positive ST cell growth and END effect, respectively.

2. In the SDS-polyacrylamide gel electrophoretic analysis of the bovine whole serum and the
supernatant fractions, ST cell growth inhibiting factor was proved present in globulin fraction
and in whole gel plate as a diffusible component,

3. The END ineffective component present in the whole serum and its supernatant fraction
was proved to be BVDV neutralizing antibody.

4. The difference of osmolarity, optical density, pH, degree of precipitant formation following

heat cold treatment, A/G ratio as well as electrophoretic pattern and NDV SN index of the

samples were not correlated to the degree of ST cell growth and to the END effectiveness,

[ Ed

M cholera virus(HCV) 9] J3{E9 HCVY SRl
= A9 END#Eoz £A4%v. o] ENDEL HKES$
(ST) M, 4miE(BoS), MEHER ARE#HE =
7128 o) Er}(Kumagai 5, 1961; ¥ %, 1967;
AYA 5, 1968; AHF 5, 1969; HAFH A,
1970; AAF &, 1982).

END#9) A48 7hed o9 4imiE-2 BEHE il

o WHE AAAAY e BHS #5315 ENDEE
% Adste Aol sleh webA ENDigel AHEE BoS
£ oole) 4% A9E A AeeE 2ol FAz dol
ek,

2o} Bosel A 45 ARsE AFARE Bl
STimie] $543e == Avd 2E HCBYG 2
Btk Mm-S A-8% ENDREES) A9 %A Abo} A
A% ol

webal o) Bigeol 4% BoSsh Ak STHIfS] @
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i R END shinsES] A 8.8 e

ME e X

Virus: it virus® -+ Bcholera virus(HCV, ALD
)9+ Newcastlefig virus(NDV, Myaderatk) =28z
MR virus(BVDY, NADLE)E 214814t ALD
HCVE STHIMEE A}-23F ENDB: o2 log,, TCIDy/ml
o] 5.5¢1 7S, 2832 Myadera NDVE A5 IA
logys ELDs/0. 1mle} 7,091 &, =28l = NADL, BVDV
+ BK#ifgel Al logi, TCIDs/mle] 6.091 21-& ARE-8}
ot

4makzt ole) LM - 4 Mk KEHRE BEES
o A EHAHIE 2L mEEel A A e vhtez Felotd
t} o} A2 #®, ME(G6°C 0E)e] amiFoE A
febglz, Mm-S thA 9HS ok, mAE ohd gel
A 2 pgsteE B2 AAY biES EROECE,
28z Wil AL S BeR Aot FAEs

4mAgnt EmKe FANMR BERE TR 4+
Mm% =E EHmES Med. 1999 60%7F A 25 HBT
A 0.05mle} [ Med 199 =23 44 0.05ml9
STHIMF I (1. 0X10%/ml) &
96-well tissue culture clusters with flat buttom wells,
6.4mm diameter) o] 2t} (Fig. 1). o] 2 & 37°Coll A
3~4HR EEde] BEERARY 94 F=E ¢
gt Aoyt LRiEmwsel STHilR FEES #53
At

4mkDt Lkmkel ENDRDEESER : WIi 4 mif =
= LFMES Med 19922 20%7} HEE A% A
0.05mle, BVDV#HH BtkimiFe] 20%7 7t=5

micro plate(Costar;

Table 1. Swine Testicle Cell Growth Test

2LE Med. 1999] 100 log;y TCIDg,/mlel HCV# 0. 05ml
£ microplated] @z 37°Coll A} 147+ wk-&4A i),

2.5 A7le] STHIBREEFH (1.0:X10°/ml) 0.05mlE
Y@ 37°Coll A 3~4HM wWokatdA HEEdAkst 34
e BAE o8 gAE velz 1HAEC] NDV
(Myaderatk) 2 FAsg el ALetod 3~497 Mk
o] §5-5 9lo] (R miFst hiFmiFe END#sE
of 8.2 A A slodch

4% ERmE 4FH#ERK Virus(BVDY) IMAA®
M HE : L-glutamineS ¥Eppst Earles BSS base,
Eagle MEMol] BVDV&#: BoSE 5% 7}elz NaHCO,
We® pH 7.22 ®AT AL ®EEmE 9 A
7ol 4EEE(BK) 2% 3% MRS 5Xx10°/mlo] =X
% 4k, BVD virusgg-2 O] 200 logy,
TCIDs/0. 1mlo] HE & SHESITh W LEmiE-2 8§
mEHE FASASE 2 ol g Fe) virusgEzh 4
£ b 37°Cell A 1A REF F oF 0.6mlE &
RBrro SEstT MESHE 0. 4mlE Qo] vl okels]
o}, #%3E 40 pHE 32 oA 3H o Hily
B2 doglx g2 LEmEe Az HRE g9
d4-8 2 FEmES BVDV mghfEs Aok

H-MmA EMmke] NDV Mg RE ;. 4-miF,
LrmiES) NDVell g virus hfIEE o83 72o]
gsestel el pH 7.3~7.49 PBS(8g NaCl, 0.2g KCl,
1.15g Na;HPO,, 0.2g KH,PO,, & 1,000ml -%)
2 virusE 104 FFEsIR 3, virusHfol+= T PBS
E 2383 miElds PBS o4 T3S LBEmBEE
BESATE. o2& 37°Cel A 1A41ZF BfES F A
BEEY virus - PBSY virus - BiFmMES 5702 10H &

Test Control
Medium 199 0. 05m! 0. 1ml
Test bovine serum (60%) in Medium 199 0, 05ml —
ST cell suspension(l.0x10%/ml) in Medium 199 0. 05ml 0. 05ml

Table 2. Hog Cholera Virus END Test

Test Control
HCV (100 log;,TCIDso/ml) in 20% BoS* Med, 199 0.05ml 0.05ml
Test bovine serum(20%) in Med. 199 0. 05ml —
BVDV antibody free bovine serum(20%) in Med. 199 — 0. 05ml
ST cell suspension (1.0X10%/ml) in Med. 199 0. 05ml 0. 05ml
NDV (1 HA unit) in 10% BoS* Med. 199 0. 15ml 0.15ml

*Bovine serum of BVDV antibody free.
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BIGRY MRIR
37°Cel A 4RMH 333N BBRY) BREFES FE3)
3 virus « PBSE S} virus - i #H ] log,, ELD,,SN
& Azsiger.

Cellulose acetate THEKE : 42 mES cellulose
WRKES e} 2ol skgle} (Kaplanst
1965). cellulose acetateffiol JEMKE 22k9
barbital buffer(15.40g Na diethyl barbiturate, 2.76g
F2 1,000mlZ AL, pH 8.6, ion

acetate

Savory,

barbituric acid,

SREE 0.075)°] A A A bufferr} 2w 5w AN @
2 bufferd &5 AAsGt. AS 42 miE K
0.25p}E 22 oh8 ol AL BEGES 23 Hgdl

- 0.4mA/x] cmiez 3087 dGlx, B
i Ponceau SZ 7E7 Rfmslgdct. oAS 5%
oA e 2 WA AAle B WA fRs, Lk
ethanol 2 ft7k, ethanol-acetic acidg A4, iKAle]
of Fx 5% o8 BR(70~80°Col A 20%)shgl ).
o] A& 550nmel] A} scanning®led JkE)R-S 4 Hrah el et

SDS-polyacrylamide gel &% E)(SDS-PAGE) :
SDS-PAGE® o} zo] &}g ot (Laemmli, 1970;
1974). Seperation gel-2 30g acrylamide, 0.8g
lr—cr} 100mlI&

Ames,
N, N’-bis-methyleneacrylamided o]
q}é‘;o} BE¥S vAF;-r 0174»9_ 8% Wi 10% = ,q
Rl A8 55E. stacking gel& TM RO 5%
2 el 859

gelol = R 0.1%
55 3 o3 Abgslgdnh. Electrode buffer (pH 8. 3)
<= 0.025M Tris, 0.192M glycine 283 0.1% SDS
7t AEE wbEodeh

BB MR e Gat 2ol ahEdch F omE
el 2E F571 0.0625M Tris-HCI(pH 6.8), 2%
SDS, 109 glycerol, 0.001%
bromophenal blues} S22 @3 #E Zof 287 3T
A MmiEEAS FHEASIA Y. zela A AmRE
gehrt 2MmiE-e 50plE zE2 LEmES WRSH#
kEystict.

KB 30mA/14cmX12emX 1. 2mn geloll A A 4] 3}
%+t bromophenol blue markery} gel Fifo| Z =3k
wizba] ARG (5~7432). pkBe] Fd gelii >
Coomassie brilliant blue R4 (0.2% Coomassie bri-
lliant blue R, 50% methanol, 10% acetic acid)¢j %

o] 60°Cell Al BERWF §ot AAEge. o] Fd
gelii-2 10% acetic acide] 7 ch7t KB wEIl=
HF3& AR BEstd] BEf) 2o E g

42K Ee EkIAS] BRER, RXE, RS

separation gelo]1} stacking

Sl 7

sodium dodecyl sulfater}

5% 2-mercaptoethanal,

= A7 158 E

0.1mlY #f@aglet, #EMS

Mol £ BE W pH WE: £2mipel 1] =
EEE, WRE, TEE B EEH A= mES R
B A5 Pt BEES BEEE oB &
7 7173l AR 2~33 MEstz o THES AAH
Bz, pHE LiFm#Eel Re A Asbetgdr)

® R

SERMAY ALK BMM(ST) M 25y
ENDH R ol ¥8: 42Mmis (bovine whole se-
rum} 21600 W& STHIMR BEfES CNDBBIAES =
ARSte] ot 22 QA S dgidh &, STHRG &
BE e A & 2miE 1661(76.2%) 4 3, ENDAE
59 AL 4m19.0%) 9k ek A EiE g
2161(100%) 7+ 2% STHIRS BHSL 7154 &9
87(38.1%)7F ENDBRE Bo] Limigs] 554
& 4 29w (Table 3),

i

hy

m{o koro

Table 3. Comparative Effect of Bovine Whole Serum
and Bovine Serum Supernatant Fraction on
the Swine Testicle Cell Growth and the
END Effect of Hog Cholera-NDV System

Bovine serum
supernatant

END effect

Bovine whole serum

No, of ST END effect ST

Bovine )l ALD HCV  cell ALD HCV
growth dilution growth  dilution

(107 1671072107107

1 + — . — e
2 + - o = - -
3 + ? + o+ -
4 + ? + + o+ - 4
5 + + o - - -
6 — — + o+ A+ -
7 - - e
8 + - =
9 + - R
10 + - + - - - -
11 + + o - =
12 + - - - - -
13 ~ - e
14 - - o+ -
15 + + o+ 4+
16 - - + - = = -
17 + — + - - = -
18 + - - - = =
19 + - + - = = =
20 + ~ + - - - =
21 + + + o+ o+ 4+ -
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& Higlljge] ENDZE PHibgt BVDY chiliii
mete] oA ] Ao £2mERet b mEe]
STHIR BHEHERE ¥d+& 2% =8 v -8 2
M#%e END#E A=A 5 AlAs A Ratdct. weta
o] Ao AE kifmake ENDEIRSY o] BVDV &

i HAE zARY = EEmES END
el W5t BVDV #ishe 948 S 18
o wrsizeh

ENDEEES B9l E¥mE-S 2161%F 861(38.1%) %
£, o|A.& 5 BVDVHRHMMH T <19, =¥
3 BVDVHHG#EZF 1000] §& EFEmEAe s
A3 ENDERF 3 =] ¢3gkoh. BVDVHHIF# 7T
<19l ZA-lAE ENDHRESY HEole Aelrt st
‘TT, HCV 1074c] 4 ENDZUR BBkl LiFmig-2 2@]9&

31070 A END#R B#:ed A2 452 7134 859

, 10729} 107 A BRtEl A A 1A= 7}2& =
{ﬁ}ﬂ- A9lvl (Table 4). miE No. 63} 14%= LFMmF
o] Flr 2 ENDEEE Z339lt}(Table 3).

Table 4. Correlation of the END Effect and BVDV
Neutralizing Antibody Titer of Bovine Serum
Supernatant Fraction Supplemented to ST

Cell Growth in the END Method, and
BVDV SN Test

No. of END effect

forime MO HCVion  Anchdy i
1 - - - - 3,200
2 - - = = 10, 000
3 + + + = <1
4 + 4+ o+ o+ <1
5 + - - = <1
6 + + 4+ - <1
7 - - - = 10, 0600
8 - - = - 5, 000
9 - - - - 100

10 - - - 1,000
11 + + - - <1
12 - - = - 1,000
13 - = = = 320
14 + 4+ + - <1
15 + 4+ 4+ 4+ <1
16 e 500
17 - - = = 10, 000
18 - - - = 1,600
19 - = = = 1, 600
20 - = = - 1, 600
21 + + + = <1

2K LR X LRSS WM2 SDS-polyacryl-
amide gel®EHKE)(SDS-PAGE) g : ' mie] HE®R
Ml #BE BIAPES T987 93ty 2miE, LM
# el 2 s #E 27t SDS-PAGEE 34 3t4 ).
o] Agl Azl FmiEel SDS-PAGE%S fEEE m

#E Aol g FE A HoE HEM «";kib{?x&l Aol &
TAsE Aol $2TE &+ dsle L

0_’

2 preglobulinf~} ¢l uig ] lobulm%’%&]— albumin
Wk s STHIRS BB S 7A5A Lismis
2y 812 preglobulin#gs} =3} l}j globulinffi} ko]
o STHilRS #HHEE AN RS Hol A= B
HEEEI W S ES S El A9 HED AAY A
wg FelA 39z globuling #o] 3 8lA °}‘i]'D}
uweha] STH#ife] BHEWMHE-S globulingye}
o T BEEOT Y W EREYEA L'G}T:
Zeoz vz

4o X bAmEe BEMMGT) Mol ¥y
ENDH R ERE T X ER : STHRS #Hk

Table 5. Serum Neutralizing Index of Bovine Serum
Supernatant Fractions Supplemented to the
END Method Against NDV

No. of NDV (Miyadera)
Bovine virus dilution
Serum  107% 1077 107% 107* log;,LDse logy LD, SN.

Virus group 5/5 5/5 2/5 0/5 7.8 —
Serum 1 5/5 4/5 2/5 0/5 7.8 0
Serum 2 5/5 5/5 0/5 0/5 7.5 0.3
Seram 3 5/5 4/5 2/5 0/5 7.8 0
Serum 4 5/5 4/5 2/5 0/5 7.8 0
Seram 5 5/5 4/5 2/5 0/5 7.8 0
Serum 6 5/5 4/5 1/5 0/5 7.5 0.3
Serzm 7 5/5 4/5 2/5 0/5 7.8 0
Sersm 8 5/5 5/5 0/5 0/5 7.5 0.3
Sersm 9 5/5 4/5 1/5 0/5 7.5 0.3
Serim 10 5/5 5/5 3/5 0/5 8.2 —0.5
Serum 11 5/5 4/5 1/5 0/5 7.5 0,3
Serum 12 5/5 3/5 1/5 1/5 7.3 0.5
Serum 13 5/5 4/5 3/5 0/5 8.2 —0.5
Serum 14 5/5 5/5 0/5 0/5 7.5 0.2
Serum 15 5/5 4/5 1/5 0/5 7.5 0.3
Seurm 16 5/5 5/5 2/5 0/5 7.9 0
Serum 17 5/5 5/5 3/5 0/5 8.2 —0.4
Serum 18 5/5 3/5 2/5 1/5 7.5 0.3
Serum 19 5/5 5/5 1/5 0/5 7.4 0.4
Serum 20 5/5 5/5 2/5 0/5 7.8 0

Serum 21 5/5 5/5 3/5 0/5
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& )3
Kl

ol

#3to] ENDik: Hubell 2% p@e vy 4 9
A& FARA AT ofFd J S v A
el o3 el mgket

7h ki miES] NDVH RG] wlAl s e zAe)
GJ‘:} % LEmiEY sl Ao NDVY gk
Fiis# (log,, LDJo gN) E zJHI/LE}C’ih 25 0. 53 3
7 ‘€§£U1 NDV:iRiBL el 71913t END# 4 A
AR AL gl &o] ZuiE gt} (Table 5).

o S e T£I[I1(H«' BiER, WOEN, pH,
AR Mol o3l A =, 2] 72 albumin/globulin
b 722 HEYLERN) golo] STHiMue] &#o|lv} END
FH u]z] = of 8-S ZA}-&}Oiu}(Table 6,7).

LFmES 2mige] 15 8% (m0Sm/Kg H,0) 2
272.5~348.09] H#igt WFol ¥4 Aot JFE
T 89lezy A43x gsich(Table 6).

ZmiES] WHES BERIKEE R 650nmol A Jlldsh

Table 6. Correlation of the END Effect to Osmor-
ality, Optical Density and pH of Bovine
Serum Supplemented to ST Cell Culture in
the END Method

el vb 0.23~0.5229) FKHET W T ARt mkw
9| Aok STHiME BHolWk ENDE R ni= gol
282 A8okA XAt (Table 6).

o BmiES BN dolAE kmwme] A
A AZE 1+olA a+o] ol2nE AME miFel o
E B2 FAolsh Aot 2 Aolst STHIM HH ol
1} ENDE R & o8 o &e Fa gsted. oA 2
el wBHE AAd LEMES 25 2% STHkS
BHES 4 3l9lz, ENDERAE BEEM AFS
F=2] 9kgke} (Table 7).

2l 2miFS cellulose acetate &\ ik Bhsle] albumin
/globulin}t, a:p:r globulin® W, 2MmiFHMAR
& STHINE BHET ENDIEY Aaste] v ashed
Huh olF3l BEE 7AA ¥ss o 5 UAY

(Table 5, Fig. 4).

Table 7. Correlation of the END Effect to Albumin/
Globulin Ratio and the Degrre of Precipitate
Formation of Bovine Serum Supplemented
to ST Cell Culture in the END Method

No. of Osmorality Optigal END effect Bovine Alburr}in Degree of END effect as
Bovine (mOSm/ density pH" as CPE at the Serum globulin precipitate  CPE at the di-
Serum  kgH,0) at 650nm dilution of HCV ratio formation lution of HCV

1 314.5 0.48 8.4 <107t 1 0.62 1+ <107}

2 315.5 0.30 8.5 <107 2 0.62 3+ 107!

3 300.5 0. 42 8.4 1073 3 0.38 4+ 1073

4 308.0 0. 46 8.2 107* 4 0. 46 3+ 1074

5 303.0 0.41 8.6 107! 5 0.49 1+ 107!

6 297.0 0.35 8.6 1073 6 0.44 3+ 107%

7 289.5 0.26 8.5 <107! 7 0.46 1+ <107!

8 305.5 0.28 8.4 <107! 8 0.59 1+ <107!

9 306.5 0.26 8.5 <107! 9 0.72 i+ <107

10 282.5 0.40 8.3 <107! 10 0.46 3+ <107!

11 312.0 0.39 8.6 1077 11 0.44 1+ 1072

12 301.5 0.33 8.6 <107! 12 0.73 4+ <10™!

13 288.5 0.36 8.5 <107 13 0.51 4+ <107!

14 288.0 0.39 8.6 107 14 1.14 3+ 107°

15 272.5 0.48 8.3 104 15 0. 46 4+ 1074

16 302.0 0.38 8.5 <107t 16 0.59 2+ <107

17 285.0 0.51 8.4 <107t 17 0.15 2+ <107!

18 283.5 0.52 8.1 <107 18 0.93 2+ <107*

19 305.0 0.25 8.3 <107! 19 0.73 1+ 10!

20 348.0 0.23 8.5 < 107! 20 0.50 4+ <107!

21 281.0 0.25 8.7 1072 21 0.62 3+ 1073

* Bovine serum supernatant f{raction.
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Fig. 2. SD—PA‘GE pattern‘of Bo;/ine efuﬁl sﬁpernataﬁt fraction.
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oo ..

alb

Fig 3. SDS-PAGE pattern of bovine serum sedimented fraction.
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Bovine Serum No. 1
Relative % : Alb. 38.29
a. glob. 22.91
£ glob. 11.38
y: glob. 27.40
Alb / glob. 0.62
- L e
Bovine Serum No. 2
Relative % . Alb. 38.44
o glob. 28.02
B:.glob. 7.70
v glob. 25.82
Alb / glob. 0.62

JAVYAN

Bovine Serum No. 4
Relative % : Alb. 31.31
a: glob. 28.84
B:glb. 11,19
7: glob. 28.65
Alb / glob. 0.46
Bovine Serum No. 5
Relative % : Alb. 32.89
a. glob. 23.47
B8 glob. 16,80
y: glob. 26.74
Alb / glob. 0.49

Bovine Serum No.
Relative % : Alb.
a . glob.
£ glob.
7 . glob.
Alb / glob.

3
27. 42
38.76
14. 25
19.55

0.38

e,

Fig. 4. Cellulose acetate electrophoretic patterns of bovine serum

the END method.

Bovine Serum No.

. Alb,

Relative %

a.
8:
. glob.

Y
Alb / glob.

glob.
glob.

32. 89
23.47
16. 80
26.74

0. 49

supplemented to ST cell culture of



(Continued)

Bownfe Serl{m No. 7 Bovine Serum No. 10

Relative % : Alb.  31.39 Relative % : Alb. 31,39

a: glob. 32,61 o glob. 9. 55

B glob. 14.33 8 glob. 21.00

7' glob. 21.65 7 glob. 38.04

Alb / glob. 0.46 Alb / glob. 0. 46
Bovine Serum No. 8 Bovine Serum No. 11

Relative % . Alb. 37.26 Relative % . Alb.  30. 62

a: glob. 21.58 a’ glob. 15,61

B:glob. 13.79 B glob. 23.73

v: glob. 27.35 7. glob. 30.02

Alb / glob, 0.59 Alb / glob. 0.44
Bovine Serum No., 9 Bovine Serum No. 12

Relative % . Alb. 41,78 Relative % : Alb. 42.35

a glob. 24,62 a: glob. 14.36

B glob. 15.65 8 glob. 16.55

y: glob. 17.93 y: glob. 26,71

Alb/ glob. 0.72 Alb / glob. 0.72
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(Continued)

Bovine Serum No. 13
q Relative % © Alb. 33.57
aglob. 20.11 Bovine Serum No. 16
A8 glob. 18.37 . Relative % : Alb. 37.19
7. glob. 27.93 a: glob. 16.82
Alb / glob. 0.51 A glob. 13.31
y: glob. 32.66
Alb / glob. 0.59
.
Bovine Serum No. 17
Relative % : Alb. 13.00
a:glob: 18.64
Bovine Serum No. 14 B glob. 6.55
Relative % : Alb. 53,19 7! glob. 61.79
a’ glob. 9. 58 Alb / glob. 0.15
B glob. 14.56
7. glob. 22.65
Alb / glob. 1.14

Bovine Serum No.
Relative % . Alb,
a . glob.
B glob.
7. glob.
Alb / glob.

15
31.28
19.73
13.73
35.24

0.46

Bovine Serum No. 18

Relative % . Alb. 48.27
e glob. 16,88
B8 glob. 16,67
7. glob. 18.16

Alb / glob. 0.93

NN
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(Continued)

Bovine Serum No. 19

Relative % : Alb. 42, 57
a:glob. 12.91
B glob. 15.99
y: glob. 28.51

Alb / glob. 0.74

Bovine Serum No. 21
Relative % . Alb. 28.09
a: glob. 17.31

B glob. 12,10
7. glob. 32.49
Alb / glob. 0. 62

WAASESN

Bovine Serum No. 20

Relative % . Alb. 33.26
a: glob, 17.85
B8 glob. 12,77
y:glob. 36.10

Alb / glob. 0. 50

% =R

BEdl et v F=(HCV) o dfipilaEE Ao 43
Al 7]& ENDiEe 2 3% 4 9. o] ENDgkL JF
K (ST) M, 4-miE(BoS), 77ty v F2(NDV)
e 5t g4 w7} AR’ FAFo] sldk. =8 3 END
ol 28 HCV A HCVH#ES w4 KM HCV
S} NDVef| 2Jsle} alojibi= STHIMTS] Anlai: Bl
T gl sjvkalel MMM AORS) A == HCV ek
vleste, HCV rhfigiss ool wbv) ) shr] o F-o] o},

a2 ENDEY Al e 218 74099 shtel 4
migel #A¢Ac. F, 4miHe @ miFel vt ST
Hikze) BHES 3 83tA %A ENDEESE Axe)7)
o) Fol o},

wetA o] 7o A2 4l Ho] 9= ST
M BH I %E 9 AAL wra]z, END#Hlel g

+ FE 293¢ 9oz ENDikol ok AALA
17 2 5 J=F s

END EfERo @mste BoSell £l 2lg 4 9L

o A o] el AekAl el ot Azt F4
o o=l A A= v} ¢lc}(Kumagai 5 1961). END &

el wEmskE BoS. ST#ilEe] HHES A A8
HCVE thffiste] ENDEEE giAl 3op= Ao}, 3}
Z)uk BoSe] STHiM HHFMH 7oAl A3 A5 25
= oH4 ¢l

Yurd o 2 MMEEA i FELIA] S
ALEFol = E73tz, o Al FAT AL 56°C
30487 LA, 2 ol wEE AA, AAZ 42
miFEel &0l SlelA STHIMES #HFolt ENDENE
AT ¢ dv HEEHHS BmEdHs A 24,
el WA AHEY A miFel Hgsle] o
% F o' vAES Hadolve AATH = A}
AA, #2MmiE albumin 5rBlo] vko] Heo] ke
amine oxidaseZ AiELTH & 72 Solvth
oxidase= ST#ile ==l
amincaldehyde@ =) A|8ke] o) Z o] STHiMuS #5 Al
welA #MEEHFS AAE 5 U] A Fol o (Tabor 2t
Tabor, 1972).

o] A&ellA Limiel STHiIM #HEME % T
AL famigel o 9 STHlE BHEMHILHEC] &
| #lel o] sAlES Fan], o STHIM HHHLL
WHE WS HS il Axel wel do2 M
143 4+o o]z Axe Holzb Aot STH
HgE Aros o) & F2 gfoko.

W B o- BHEENe 2 Bobd ¥ ¥y Ha
3o AifasES whEo] Afuel BES AAE HoEE

£-3] amine

spermineo} 1} spermidine-s-
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A, & BEHLYHES BERELES 23
o] [REHES WS HEIA A & <z g
. wlejxlch,

S Ee 2 2ol o] STHIME BENHHES 4m
#9 globulinfgol &) YAEd =z 2A2: 2m
HRES] globulin#f .ok R mEeee] globulings} 14
dol Z7] Mot wetA 2mES SiEREE st
globulin%y o] W@= 3 A7)el STHi BE MY
He] Eol7hA "z mo} e}

TR Ee] XAFE Axl 44 Q4L globuling §
EAES el 7% Ao Wed, zZem
albumin#= A9 STHIR BEL AX AL g
Holxl=d ol EFmiFdT ©@e £9 albumino]
9 &5 257 Eoith

o] Aol A #ZmiFe ENDEE MigpEs 59
A 28A g AR 9E FAY9e A st
TRk STHREFNHSES -8 2 mE No.
65} No, 149 As}elA] & 4 gt} =z ENDH
B B ES BVDVH Z1Q3e] F95g . of
AR BoSell &= HCVHfuHiigrl 5o 1S & Yote
Wk oA @ e} (Gutekunst® Malmgquist, 1963).

BVDVH i« vt 42 melst Eo 1A
B3 HREIMHE (fetal calf serum, FCS)el% &4 o]
Arte Aol A4 =& FE b 9ok (Kniazff 5, 19
67; Gratzer, 1968; McClurkin %, 1975; Corias} Me-
Clurkin, 1978). o] 4142 ENDiol =E FCSE A}
£ 4 gtz AL A4S FQEE AAE oy
FCS3&& ENDH#RE 13311 X3¢ A v o
i},

u}ebx] ENDikol] @imsle BoSE the mgs o
2 WA #Hgert o] F0] A 4] human plasma protein
fraction (HPPF)o] 42 ¢ gt He] gel A th (2
LR, 1983). =#] 5 o] HPPFE 4}£3 END@:o =
ML #HERT HC vaccine H#ERKS] #8 WA S 393
A 8 & A3k HPPF o] & ko] 91-8o) ¢ 25
RATH(RAK F, 1985). )1} HPPFZ ENDiko] o] &
e 42 HPPFY A|de 33902 #4 4% Ao
olzlel 4miFd] AFE e 2 AF L B
A7 H& Hasts)e] o2y,

o] A7 Aol A FEF AL BVDVAHIHAMET
<19l BoSy =zt END# Rl = Ho]rl glriis Ao
i o] Atd2 ENDESRE BVDV BoS AAe] 2z
oF & Folt}. &, ENDEH WH BoSAAZDr 4m
i ME 4 15W0] o] 4l AL & F izt

BoSe] mLEN MR #ME HEIA 53] EKER

EMES m#E No. 1478 A 8)dlx: globulin 48
o] ¥ 50%% Z2#te REBMEE 15 &
FCEo A3} vlastd & o MlEEE nEe=2s 3
FA A5E ZAE 5 Aok zEV oA HEst
EHmF-E globulin [t#aFEC] Wold MR
B mEeR AEsA 2 F ddctn ggAd, B8
ZIMmFE-S el AT SE4 2o ® globulin
fE7t o9& Aoz wlejAr,

BoSe] o] 449l pHE 7.2-40.20]vF 7)o = =2
Hx Xslz 8.1~8.79 WFHEd 2 998 BoSY
B LA o Fledste Aeln, o & pHrl STHik
BHEO| M END#E R 9FE v1HA RF 242 i

BEFHY 4528 Jldsdtn oAl

BoSg] o] 4A <l BHE (mOSm/kg H,0)& 290410
ole] A R fi5 Aotz EH WFe Ed=
o]zl .

BoSY] Mg A <z Asle] REBIKELE 650
nmel A 0~0.28] WFo] Eojok o] Ao} 23z
38t 0,23~0.52¢] o] 2y ot o]l 2 I3t ¢ g8 b
A %%kt

BoSell NDVH#Y &F 7HedS glglens mebd
BoS : NDV#if B STHIfE BF 2 F2 ENDgR
of o8l Fg¢S FA okt

BoSE #ukmifgike 2 A elsle kEwe (AAske
2 BEEmES AMEEtE 42 Hon BEHEHMMREE
=} END@#Eol Ao uwrezd. =y mi+
BVDVHigRIES), ot 7iet msmmE WR s wiE
B BaEHEl do2 oS o]FojAdet @ ez

A7,
" W

Bgdeh wlFxe) HES PRAMEE 5752

o] §-6} ENDikel QoA B %%ﬂl DS

famige #l S5 >) END#HB v = 99 =
A dste] 4.2 AAL 9ok AEL v} g,

1 F2mE 2160+ REEMRY] $8& Mg
AL 1680(76.2%) Az, ENDHES Mzl 4
(19.0%) ek, 2t mpAERRE Qe LikmiE
= 210 BRMEY 25e sAS Ae 214
(100%5)% =, ENDERE HQl7le 841(38.1%) % =
g FHAA Foch

2. SDS-PAGEZ#ioll 4] KisstMme L8 44 &
AL globulin 7ol So] Yz, JErimeko] = Mkt
A A4S W90 BHEEMES#CY 5o g Jdem
A& A}
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3. LEmEol So] 9+ ENDEHE HIHEL =2
BVDVHfuHigde] laigto] e A}

4. 4mE(E#FnF 29) ] BFE (mO0Sm/kg H,0)
9} ol & v FF BMAE(REBRKE R 650nmdA),
PH, In#BGERIEERY o2 kEsE AN4=,
A/G M, BEERXEE 2 NDVaFHMEEHS-
STHAlE w850y} END#Hel o 3 72 A &g,
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