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Abstract: Effects of binary ethylenimine (BEI) treatment on the inactivation of infectivity
and hemagglutinin of Newcastle disease virus (NDV) were studied in comparison with those of
formalin treatment. Immune responses of chickens vaccinated with BEI-inactivated NDV vaccines
were also investigated.

The results were summarized as followings;

1. Complete loss of infectivity of NDV (BI) was obsetved at 3,7, and 24 hours after the treat-
ment at 37°C with BEI concentrations of 0.01M, 0.005M and 0,001M, respectively.

2. The hemagglutinin activity of NDV (Bl) remained constant when treated with 0.01M BEI
at 37°C. However, it gradually decreased when treated with 0.1% or 0.2% formalin at 37°C.

3. When 4-week-old chickens were vaccinated with NDV vaccines prepared from Bl or Miya-
dera strains of NDV, inactivated with 0.01M BEI and adsorbed to aluminium hydroxide gel,
favorable immune responses were observed throughout the 8 weeks of observation period.

4. When these chickens were revaccinated at 8 weeks after the first vaccination, strong anam-
nestic responses were evoked and the immunity maintained for 4 weeks of the observation. Though
slightly better immune responses were observed after primary vaccination in chickens vaccinated
with Bl vaccine compared with those vaccinated with Miyadera vaccine, the differences were not
significant,

5. On the electron microscopy, BEI (0.01M) gave least effect to the envelope as well as capsid
of NDV,

w o (Garside, 1962; Allan 5, 1978) & o] = 94

M & ABel B AF7 A%z 9 (Thayer 5 1983).
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7} Hudson, 1966). Bl 7t allantoic fluidete 2% wt
gkt A9y 4HE & dode A E A
&A Xt Wl virusthd o2 B¢ g Aol
< AA "t A5E AHgstd &t

Zef ojEe] NDVEY E#3} vaccined @7}
A8 EAZ A&s 4A =HYed 2 F shivtk 5
o ozt dAPAe] *e Holth F HGEHE
st o E J49H9 A= EolHERR HA
NDV ¥33} vaccined] "G 7|3t fsto] &
w] XA FHPgos o] ity eEddE dAdYys
F3=d Fod At o) &3 A& FHHZ 9

¥

2 Ag = Beh £ NDV £#3} vaccined vt
57 93le virus E¥3}A 24 binary ethylenimine
(BED)¢ A Loz $439ct. = NDVE 23sleie
 d23 BEIS FxE9 wt32E 5o st forma-
lins} vlzdgstget. 28z £¥38« NDVH 3
dlol == BEIS} formalin®] &g AAd#A4H
o2 wa #3sel BE & 283 239 34
2 obgd walnA sk

M= W Uy

Newcastle disease virus (NDV)2l vaccinexi2 :
NDV& 7144 A A4 F4 2] Bl(Hitchner)39} Miyadera
F2 A43l9ch.  vaccined| = NDVE 1098 &
3Aete] allantoic cavitye] A ZE3l¢ict, Bl NDV A
Z32 37°Coll 4] 597k2, Miyadera NDV A a2 3
A7k 742 F-astgle.

ek 2447k H2 AR HHY. AFF 5y
Aol &2 Bl %22 allantoic fluidr} =3 € w]# =)
4°Co| A A Eastdm, 5UA7R] okl AFTH
& 4°Co| A HAEE 447 F9ir}rs) allantoic fluidE-
ARAsA. AAF As5e £°C, 1,000<g, 208714
AEHse AFdube A3 S Miyadera NDV
AEFL 3974 FA g2 Agkd E=t allantoic
fluidg AHGRen, o5 AHgr —70°Cel ngs}
WA Aeseh

Binary ethylenimine (BEI)0| 2|3t NDVe| 8§t
3} : NDVY %%i}:’»}%i Bahnemann%-(1974)%] w4
o wlgkr}. & 2-bromoethylamine hydrobromide(MW
204.89, NAKARI)E v|2] 37°C& 743 0.2N NaOH
2o 0.1M¢] TE7t HEE &88 F 37°C T2
A 1A72E¢ & £50) BEIZ 2595,

vaccine 7| 8o dAZ Fxrt H %3 BEI £9%
e F At A LEAA F E5o] ubgA st

2z ¥4 9mly A, A7 FAUOF 20%
Na 5,0, &9 & Iml 7}8ld HFF=rt 2%71 H2%
shel BEIS) #8& A7 A7

Formalin0if 2|5t NDVo| 2§ 3} : ND
malin 57+ 0.1% =& 0.2%2 EMI T 2
=] sle] A EEo] ubgASt2 A FA A

NDVe| atst solAld @ A3tz A7 o
shat virus A2E A AR5z 107 A 548
7 g4 RAe 20 R el 0.1ml A
stz 7°CAA 77 R A Aok A E
Al ol wlokd & allantoic fluide] =& 4 3
of Bof| ula} 50% embryo infective dose (EID;g0) & #)
A3t od o} (Reed®} Muench, 1938).

MY S|EUIE : vaccine A 5EF vl £F FA NDV
Ao A¥F A9 HA L microtiter system o 2
AAYE. & vpoldz ARE 25 A N4
2 0.025mlE E3e Ao F TP 1%
a@ AHE T 0.025mlE E3etgch. & AE7H L al-
sever 8905 59 B YRS AAeke] TR F ol
A AAARSZ 30 AL e 49450 A
T 52t 1%5 25 et whe g Ao A
et Hzge] A7 A4Hez AA=UE =
ARTY SRS BSITA S Leolnt virus
o Az AMEE virse) AYF 7E S

HE T SYAH LI . Haemagglutination inhibition
(HI) w22 Allangt Gough (1974)8) whs o] 23}o]
microtiter system 2. & A A13}¢ c}. microtitration mul-
tiwell plate (96U shaped wells,
Flow Lab.)o|A diluter (0.025ml capacity,
Lab. )2 2ujsetA 3 A3 & 77l 4HA units9
NDVE Z2k4 Y3 & 42 b8 37°CollA] 147+ %
Sech e Eel A Hgeld A8 1% § 43
T 0.025mlg gl A EFE F AL FA e
dzze] AU eheke Aol FEegc wE
HI 97be 939 82 9 4Wss 942 Bsge
o, Azl We HI e ‘%*;57}—“—*3" XL
o HI 97} 5m6(log)®) FABRE | Adshet oz
24 Agelgz, FFAer BE zé—% FA) &
A5 HME AR sgeh,

AlE vaccine?| H=E : A AL 10 log,gl
Bl(Hitchner) =} Miyadera NDVel 0.1M9] BEIZ 10%
A AR5 QA F 5°C A F Holnd £E
HA 4 A7 dbetgoh o) RS 4°CE iAE 20%
Na,S,0;% AAuks-A 9 10%%o] H=F Frpslz &
EEo] u-&L ARAAFz 0.1N HCIZ pHE 7.00%

r‘!"

0.25ml capacity,

Flow
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2ASAT. $83 AP ATAAE 9% A5 (#300)0] &7 80KVelA AF A

2 23% AA] F & 40% Al(OH); (pH 6.8) ¥
 Ho] A4 Yaloz FAsRA. vaccine Aol
4188 aluminium hydroxide gel o253} 7o) u&
Ak, AlSOE SRS 30~50%7F HES Hq ¥
ammonia & 7Fate] H: gel FEol o]ZEE Y
v}, zE 3 gele] F3lse] 4AE o3 F& SO,
NHy7} AAZHAAA FEFE2 AL o2& 443%
o geld FEabA ¢ 50%%F0] HES AIAq
Fof| FAstd nET FRH

BAE Ay gez FEH FEE 1959
ABA £A¢ H994 2Abd FASG. F 2
Aol FgA 245 AL FH3 3log, o]3st H
= 4FA dWolal 4 ARE FA FAHA A
g F WAe AFsAc 2 8L Table 15 2
1=

Table 1. Experimental Chickens and Vaccination
Protocols of Binary Ethylenimine-inacti-
vated Newcastle Disease Virus Vaccines

: Age No. of Dose/
Vaccine (weeks) chickens Route Booster*
Bl NDV 4 35 imi/I.M. 1ml/I.M,
Miyadera NDV 4 35 1ml/I.M., 1ml/I.M.
Control 4 35 — —

*8 weeks after the first vaccination.

Vaccine2| He KA W7l : vaccined] H¥ 94L& F
AR HIAE 245 Adsgd. & A3 A
dFd 2 FAA 492 208 AgAE s HVME &
A &4 AFZFAL 857 . FHAFE
vaccine A FA ouk AAsGen dzrd FAFTE
oz HI 2 AFFAL 2 gz A5t
FHGAE AT HE 471 JE AFe gEE
Z}7} t 7] A (student t test) 0. wu]w&9vh.

FMAI#n| 45 2E : Newcastle disease virus (Bl)&
g4z Ag F virus 42 YT W g
AAGE A (JEM-120CX [)eg #3sAct.

1098 *3}eke] allantoic cavityo] 4] FA A7 virus
A 8% 10,000Xgol A 307k fA%e AAEL AA
stz A28 100,000Xg, 447t $14 (Beckman L§-
70M Ultracentrifuge, SW-41 Ti)3te €2 AHEE
Azd 9 1/10%HE Ao A 43 o 0.2
94 formalin, 0.01M BEI, t&Fo = o] 37°Cd
A 3047 Af]stz 2% phosphotungstic acid(pH
7.2)2 787+ o A3te] carbon coated copper grid

-} a

NDV(BD ] gl binary ethylenimine (BE[)2 £-%
3 274 formaling] 7 %9} vlzmzAlstd FL49 <
A5 A9Y45¢ Wil 4¥E 3o d5H 22
AsE 4t

BEIoj| 2|3t NDV2| Zid#o| E&3}: BElY o
NDV2] d#9 £33} kinetics®: Fd3l7] §)5k
NDV(Bl)*l¢] 0.1M¢] BEIZ 10%, 5%, 1%7} 57
s}tz 37°C, 25°C, 4°Ceoll Al ZE AR of A 7t
virus 8§ AFHsld F Ang 10749 108F A
obell AE3le] FAG-E FAF At Fig. 13 #2
A& At

NDVe] i3t BEIS] E#3}%5L whg2xe vt o
2 sol& gk, & 25°C, 4°C AdAHe 2447
A4 A x gAF E@syl =HA g3 29

50% Embryo Infective Duse/0.1ml

7 24

Hours.

Fig. 1. Inactivation kinetics of Newcastle disease
virus(Bl) with binary ethylenimine at 37°C.
O—O=Newcastle disease virus treated with 0.01 M
binary ethylenimine; [J—[J=Newcastle disease
virus treated with 0.005M binary ethylenimine;
A-—A=Newcastle disease virus treated with 0.001
M binary ethylenimine,
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1 37°Coll = BEIY Fxo  wH]#dle] log;, EIDg/
0.1ml7} ztastg Ed, 0.01M o] A& 34 7hulef 6.5,
2.5, 09 o2 723z, 0.005MeA: 4 A7k
2] 8.0, 7.0, 5.0, 3.5 £o2 7raste 7A Fo=
S35 £33 =k 0.00IMoJ A= 44 7k7hA] logy,
ElDgo/0.1ml7} 8.5, 8.0, 7.0, 6.0 €22 7tA3}d
Ftth. & BELd| 23 NDV ¢4 £23F 4 7+L 0.01
Mo A& 347k 0.005M ol A& 7417k, 0.00IM ol A&
244 7ol A et

BEI2} formalinol| 2|3t NDVe| HEP 7Y W
8} : NDV¢| BEI$} formaline] £}& HA titere] w3}
E QolHr] $3le) NDVE 0.1% formalin, 0.2%
formalin, 0.01M BEI % HlzFo=z 1}%¢ 37°C,
25°C, 4°Coll Al #8471 F 647 A2 T8
HE zAEA st 2 444 443 (2 2).

BEI(0.01M)T-3 =z NDV AT 3342
37°C, 1R2AZRAAE WErt 9o, 1847 Fde
1log,2 ¥ @A 7Z4shct. 0.1% formalin A<
TE 1247714 T3 His eyt 184
7 F5E g AFsd 2447 FEEE YA
A zr&slgeh (p<0.01). 0.2% formalin A2 F
2 0.1% formalin Bt} FA3E 74r1 FA= 9o
(p<0.01), 3047t Fole AYF LAHe] A2EA
o gket.

WHE2E 25°Col A= 12477HA] 2% 71 HE
o] glt}sl, 18417k Fof 0.01M BEISH gjzF2 1 log,
2 % 2A7 2383 0.1% formalind 2 log, A7}
74 F 7247k 74A W% Qldx, 0.2% formalin
2 A9 2447 PR E | log; HAY 23l ot
AR vz A 0.1%9 0.2% formalin el
T F gt (p>0.05).

MELE 4°Coll A 24X 7 Fo] 2F 1 loge9l 1%
A7t st dEe] fdlen, 0.2% formalin 9o}
7227 el A 1 logel & WAL Zhashg e e A A
223} 0.2% formalin Ate]o] frox= JdAHA ¢
gkek (p>0.05).

BEI &3} AI(OH); gel ND vaccine2] R4 :
BEI £33} AI(OH), gel ND vaccine?] sig AL ¢4
89 WA FE 231.6420.3g Wole]dA zAEY
t}. NDVE 0.01M BEIZ 37°Coll A £% 34§ BINDV
9} Miyadera NDV 8% 2z 20%9 Al(OH),; gel
of FA5te] ke vaccined H tHE Ho Imly JF
Stz 4EFAE FAAD v G 2 NS
A4 = (Fig. 3).

HE 1F Fole F HET 25 24084 o

9 At 37T
<< N a a
[*] (%] ¢} ©
6-
| D\(}-\_~o
9 At 25T
:&———-——:& & 8
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o 413‘ T
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Fig. 2. Inactivation of hemagglutination activity of

Newcastle disease virus (Bl) with binary ethy-
lenimine or formalin,

[1—{10=0.1% formalin; O—(0=0.2% formalin;
A—A=0,01M binary ethylenimine;
(O—(=untreated control,

o2 HIZboL @gton 2 54 38 A48l log. % 7
&0 2 Miyadera ND vaccineF& 239 5.0+1.41, 3
FA 3.7540.43, 4FA 5.0, 5FA 4.8+0.43, 650l
3.81+:0.43, 7o 3.8+0.43, 8 Fol & 2.8+0.4322
4F A Zgatet 55 EE A3 deolA] sF Aol
3 log; ©)3}7} =l¢lc}, gt Bl ND vaccine AF &
log, 8- 7|F 2 2 250 4.040.71, 3FAo] 6.0+0.71
2 3o olzged 4FoE 5.5+0.5 5Fo]
4.5:£0.52 A A3 Wejx] 8Folr 3.75%0.832%
Miyadera ND vaccine HFF R} & £ £F02
8377 #AH%.

Miyadera ND vaccine A ZEF3 Bl ND vaccine #
FT7elE AE F 359 6FA ol Miyadera ND vac-
cine 3 EFF9 A7} 3 Feo] BIND vaccine A FFH
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Fig. 3. Immune response induced by binary ethyle-
nimine-inactivated, Al(OH),-adsorbed
disease vaccines in 4-week-old chickens,

—=Miyadera Newcastle disease vaccine;

Newcastle

«.—=Bl Newcastle disease vaccine;

~s-=nonvaccinated control.

o F95 A Egevi(p<o.01), A A T
F AFTE M FdA AR Aol AR
&3kt

H2FL ZAYPAIL 4 FolE 2.610.80] HA
21 2 F 12874A] 1.0(logy) ©]3HEF FAFA.

BEI E &2 Al(OH); gel ND vaccine?] &7 H&
&3 : BEI ¥33} AI(OH); gel ND vaccine®] 714
FEIE gotRr] 93td 458 Wl o] Miyadera
ND vaccineo|r} Bl ND vaccineo 2 1& w9 A3 8F
Fo| 1253 Hoty 9F HE R 1% AFAG FL
ND vaccine® 1 ml¥d &7A4EF¢ o2 HIZLE 2438
gt 9T 2F ATl AT Axe] dAlgle]
Miyadera ND vaccine AZEFL 16571 log; 7| &L
2 5.3+1.09, 5.87+0.43, 5.8+0.43, 6.5+1.12& A
<43l A9 Aol RAHAL. ¥ Bl ND vac-
cine A& T2 6.040.71, 6.840.83, 5.540.5 6.3
+0.412 5 F 25 FAAF ¥ A9 EHe] ¥
#8154}, Miyadera ND vaccine A &F3} Bl ND vac-
cine AFF Atold] frdxw AAFHA g+ (p>
0.05).

BEI 5! formalin &3 NDVe| HXi#ojZ= M
& : Newcastle disease virusS E§34=2 A=g o}
€ virus®] A HEE wI Q5o 0.2% for-
malin, 0.0IM BEI, dlz2F = vy 37°C, 3047t
A7 & AAS G2 22 44 L 45l

Hz2FL 120~150nm 2718 F& 3 enveloped 2zt

Logy Serum HI Titer

A

[} 1 2 3 4
Weeks

Fig. 4. Bcoster effects of binary ethylenimine-in-
activated, A1(OH)-adsorked Newcastle disezce vac-
cines tcoster incculated to 12-week-old chickens,
—=Miyadera Newcastle disease vaccine.

=Bl Newcastle disease vaccine,

-+—==nonvaccinated control.

2 viez FRHGed Aol G5e} Wyt
2 A2 EE enveloredt filament® B G} (A% A).

23y 0.2% formalin A 23 virus AR A& 4
A% e virus JAE JAY S A%z =
envelopes] A& projectiong FAF 4 glo] 18
32 245 A= YdF wE £ 4 A
(#3 B).

¥ 0.01M BEI A=72 ¥ Asle glgdev
envelopeg H]Z% capsid® Az sz, Yol w
AUzt By AFF envelcped: £ & ARG
A C D).

a +y

NDVE B33 Ee4d Wyeze Y4
(Baluda, 1959; Dahlbergs} Simen, 1969), €3 2]*ge]
a4 9lr}(Meagersl Burke, 1973). H¥AonE
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formalin(Hofstad, 1953; Dardiri S 1957; Allan, 1969;
Gough¢} Allan, 1974; Gough$} Allan, 1975), B-pro-
piolactone (Sullivan %, 1958; Grun, 1969; Eidson %
1980; Thayer%, 1983; Russells} Almeida, 1984)c]
743 &3 AHEH 3 9l

formaling E-&3lA7be] o] 485z & %
AE HAYd o] €44 Fo}b. g-propiolactone> ™
F949 dA A= formaliniel 43} 313tA|
AAY AL wFEsd Hgy 2z nrtelehe
o] SlolA A2 E EGsA #3 AT7 BolA
#3. 9heh.

2 Yo NDVe] 2834 2 nitrous acid(Granoff,
1961). nystatin, amphotericin, filipin & polyene
A FAA (Ash, 1971), butylated hydroxytolueneo]
27w Q.

gd FAYG virusg &3]
imine®] %49l N-acethylenimine,
ethylenimine,

93}o ethylen
N-carbethoxy-
2-ethylethylenimine, N-acetylpropy-
lenimine, N-(2-carbethoxyethylene) ethylenimine,
alkoxydiaziridinyphosphine oxides} o] &5 4lc}. (Wa-
rrington %, 1973). o] A A= aziridinyl groupg ¥
%3 mutageno)H A alkylating agento]t}, o] alky-
lating agenti= DNAY] guanine N-7 9=}o]| A3
Aoz &#lA 9lch(Bennett, 1981). zz}+} nucleotro-
pic agents WALe] FHAE) web F4B ok} o
E TALE £4% d3le Aoz dex Yok (Davis
9} Dulbecco, 1980).

binary ethylenimine (BEI) §°R.2 {7 @& —’i‘—. A
e EEVER:EREFER P
virus(Bahnemann %, 1974; Girard %, 1977)9} =14
parvovirus (Wrathall 5, 1984)d A %= v} glc}.
28]z BElIE virus T9F T2 439 98
& 94 A%z 2529 A4¢ F 4 Ao 29
i} NDVS| BEI] &3 $#st= A= Ho] oot

Bahnenann(1975) &) W of e} whE 0.01M BEI=
E AR A NDVE 37°Coll 4] 3 A2k #H g2 E33]
G ed ole #L TR ZAdA African swine
fever o] 347k 3o (Scholer, 1982), Bovine
viral diarrhea virus7} 44 74 Zof] (McClurkins} Coria,
1972), #AW virussk 2 A7 o] (Larghis} Nebel,
1980) E¥3d A AH ez {AR A4E 1y
k. =& 37°C, 0.005M BEI F%o]A & NDV7F 7 4
7 Fol EgEqew 2L 5=, =74 Bahne-
mann 5(1974)¢] FAG virus 834 97 £8
Hylebs & A7 w)%a dbwdol =A| parvovirusel] o

stel 4847 285G Aste ARAL Folst AN
(Wrathall 5, 1984). &3 37°C, 0.00IM FZojA
NDV7} 24474 B28td AL FAY virusE: 22
Erol zAA 244 F3IE A YA HA.
NDV7} 25°Ce} 5°Cell 4] 0.01M, 0.005M, 0.001M,
BEIo] dis] A< db-g& MolA gkedl, old 2%
2Ad4 Agd Aol Y AR Mol o] WIFLE
E Azt 48t 283l ez oA, A
BEIE Na,5,0,2 %%3 F&% AAAL + e
¥ 509 embryo infective dose®] ZFAFAA|A & 4
At

o] 48} BEI?] #HFs =7t 0.01M} 0.005Me]
=25 E 713 NDVAL 20% Na,5,0:,2 HFF571 2%
A gol w$-e AAALN FE pHE 77 9.4+
0.17 9.1+0.10)Q%&d ol& NDV7F EH& ¢gvteld
A QA ZEEE FAGEE(Hanson, 1978) A
A2 #HA Aol g gydodls e %S F
A AV = 29 #E virus AEY FLE ¢
AL FAolslal gelol Y3l HAHE Ao Yo
2w}, ‘ ,

BEI ¥-%-3}9} formalin 83314 6] 37°C, 25°C, 4°C
oA o8 FEst F& ALTF $HHY WiHE AY
@ A3 2T R 0.0IM BEIE 37°Coll 4 A8+ &
A9 Wil A9 ddet 0.1% fortmalind 37°C
dA HzTre fAA Bastgen (p<o.01),
Agxral 0,2% formaling 37°Coll A 3047+ Foll &=
AETF AFo] AA £AdHo] FEIARAY
formaling HA9ge] v AL S A TRt

BEI 23} AlI(OH), gel vaccined 4 F7 2] wWolg]
o 13 AFF A9 g4dAgdA MiyaderaF NDV=
log, % 71&38te] 259} 4 Fo) HI #x:Xql 5.0+1.41
o o)Ex 7F7A 3o|4E FAH ] 8FE 2.8
+0.430] ¢}, BlF ND vaccine® HEF 354 3=
A log, 6+0.710] o) 28 7FAR 40]3& HA
gem §FoE 3.75+0.830) fhch. ] & (1973)% 0.1
9% formaline. 2 37°C, 48417+ E-&3}3k NDV(z4 %)
AI(OH); gel vaccine 458 Wolgeol 13 HF3to 1,
2, 4, 6, 8FA #Z7 log, HIAE 2.2, 5.0, 3.4,
2.4, 0.4% B33 ARGE o EA dEd AeR
3o} BEIZ E¥3}3F NDVs} formaline 2 #3355
AXr} hemagglutining] FEA Q] o] Ho| F2
HYg Hoid Aoz Azdd,

NDVe] wigt HI d7te} whojsd S wiado] &4¥
2w 9leh. F Philips(1973)& 1, 0429 9] ok & o]
gk zabe]l A NDR qld sAE WA del:
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logs5 oj4ol 875" Aatg 4% SEdE log?
o4 HI &7k dastots A4skglch, 24 Mac-
pherson®} Feest(1975)+ 10, 000 0] 49 &3z Ald]
A £A47 Wotele W& HI drle log3e 2
A7l gel HE 97k log6 o] 4o]olof dtetm A4
sl A E(1979)-2 22U FollA] log3 o] 4
o oks] Aol F2 welyd & EHE ol I
th. o] 3zt A2 AA o g w]Fe] Bol H APAI}E
A% F AL IFEARAE FAZ B3 o] A
Z1AR = Bl sHel 4] A7t P4 fAR Hez
£ 7

1A4F9) A7E 4739 Wolzlg A AL o
A7l 23 o] qA st wel st o] 3R HelAl = A7
o]7] sjgolck. zevt Ao A7 Wolele] ol gl
& % o5 o FAs vaccine HE F A Fol o
7He "dojemd Zlog e,

Miyadera ND vaccine HEFo| A AF 250 3F8
o A vebd AL AAFRA JAF Aoz AzH
o BASHo2 $4%E U Bl NDV vaccine
o] Miyadera NDV vaccine Xt} F# Hgl 2L Bl
NDVel #A$ g9d4o] Miyadera NDV 3t} £9t7] o
zq Aoz A7de.

2 Aol A adjuvantZ A 20% AlOH); & A4
st ed FAAN 1AH ez AAE HI A= 9] F
o] ¥ol BEI £&3} ND vaccineg adjuvantz+] #c}
E E40] gt Aoz WA, eyt 2A[F &
ol Hatel= o e@lEet FASE fAALE, F
3 W/08 WAz umsobd do] go} et

BEI 2% 3 Al(OH); gel vaccined =tEo] 1AAF
F 5°Coll 857 BT FrHFE 42 AHA= 14
A& A4 AFFAS] Axol HAglol Miyadera,
Bl NDV vaccine 2% 5log, o]Ate] &2 A5 ¢4
F o4 fAstg F vaccinet?] Aol glint.
olgl A (1971 1A HFNA 2 EF5TA AFe
22 AFA Y FAstel & dFo] Ytz Po Sul-
livan %(1958)-2 B-propiolactonee. 2 £%3}38 ND
vaccined 35 Fof F7tHEFR AHAA virusFo] 3
Agle]l A7t A5 FAAHAA o]zt gletz 8
A=t

BEI £33} Al(OH), gel vaccine& 5°Col] ¥.3}e]
Holx AgPr]7kd 8504 vaccineo] 3t 3ol &4 ol
E (1965)2 formalin £-&3} Al(OH), gel vaccine®-
5°Coll Al 8 YA FE3e e, A3 =
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Fig. A
Fig. B
Fig.C,D

Legends for figures

Electron micrograph of NDV treated without chemical for 30 hours at 37°C. Note the charact-
eristic nucleocapsid and envelope (arrow).

Electron micrograph of NDV treated with 0.2% formalin for 30 hours at 37°C. Note the aggre-
gate of amorphous NDV particles showing destroyed envelope structure (arrow).

Electron micrograph of NDV treated with 0.01M BEI for 30 hours at 37°C. Note the aggregate

of NDV particles showing distinct envelope structure (arrow).
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