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B Viruses Newly Isolated from Recent Epidemic
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BEIA 7N HRATHEET A W ZABRD N Y T o
W AFPEETE L DLR R R o) BE

BIRAFAATRIT T AV R E CGEAE | IRE - 500
R B = i
(161479 H 9 HZA])

ek, ERAENTH2HEEERREE (developing chick embryo, DCE) Lighiz, + X B3k MDCK
HifE (MDCK cells, M) RUFMIZ Y 7Y > (trypsin, T) %2#&ML72% (MDCK plus trypsin, MT)
ZAV, 1814%E, BHEMTORBRER» S, BHQ2HOBHAS T LI v FI A LAEHEL,
S A N ABROFRMBKEEER (hemagglutinin, HAnin) HUFRIEIZKERD 2T 7 F VEERD % LI
o fodi, MT R58ED B/1EH/356/81 & B/EH/363/81 ORI IZHERR L Bz > T/, # 2T, B/
H#/363/81 kD MT R TC, BO/NE%RT7Fyv 7 (1~2mm) L XKEF7Iv 27 (3~4mm) LHo4L
A2O0—vEZNFNABLTSPBEIULPHEL. Zhofly ou—r#k0 MT R85 % 0O HAnin
FiEME2A2 L, SPHRTIE, K7o— bk ERAU L, AL ZER > T, LP B TIEERK
DENIE» o7z, —5, WEERO MT & MR TOBEMEEE~S £, MT R TIEFERE IZIZRAUE L
FEMER LI, UL, M RTO SPEIEIIMZ 122 DT, MT RICBIT 2 2ho#fy 1/105158 X e w
D, MARTOLP#REEE MT RICB T2 2 W UREIC X (ML, Bb, SPHROEIHEIE T
WHET, LPHRIEHW TIEREETH o7, SP L LP#EC A 5N HAninHEKROE % X 512,
HAnin BEHEZ#EP T2 VA NVAY / A RNASFIOBSKEE & L THE Lz, #0ORE, MkEko
HAnin RNA SEIC 3 AE TR LB ZBRAHE R o7, LLAS, 74 L A, K ICBE%
¥ % EWwibh b neuraminidase (NA) EHZIEST DL VA VAY /A RNA SEICIE, TR TERH
D, SP#D NA FEEMNERIC LPHOKN 1/2 LI BRLFRECHET 3 L Bbhi:. UEORERY S,
1981 &%, BHETO BEA ¥ 7 AV FHfTE, S5 L b 2BOERLZ 2 HEEY A VA L 2 BEBSE
BEZ sz, £LTC, L&, SPRU LP BHELY 4 L A BFE—RENIBE L 123848, BEMERUH
REFOEICED, HWEEOZ L b > T, HAnin EMES NA BHOBEIC L 2BINEROKE Z 21
BEMEDS TR & N,

Keywords BEA > 7V vA VR, Yy U kENE, ROBREESR,
FURME, A LA RNA 2

ATV T4 NRE, % DORER Y A LR
M & % & Bl %, ribonucleoprotein (RNP) % & O
matrix protein DHURMEDE WV IZE 5T A, BB LU
CO=Z-2nRMAE N, ZheDA vy I vy
TANAZ LTI SR SNBBRAEA > 7 VT
Y YT DFATIR, VA v AR B T B TEE O RERE

EXvANVAORBEEROK S S0k D EEIE—HT
v, EIFEEC bOMTRIIRIA TS, it
FETHME TR Z 2 KififT (pandemic) i3, ELLTA
BB TIVBEZER SN, BEXBHTTYT
FARFERINC A SN & D KFIT, $8L%10
BEC—EOHIA TRV LT 5N T &, —F, BE

Abbreviations: CPE, cytopathic effect; DCE, developing chick embryo; HA, hemag-

glutination ; HAnin, hemagglutinin; HAJ,

hemagglutination inhibition; HAU, hemag-

glutination units; LP, B/LP (large plaque)/1/81; M, MDCK : MDCK cells, Mardin and
Dardy canine Kidney cells ; MEM, Eagle’s minimum essential medium ;: MT, MDCK-trypsin ;
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{3 7NI WAL R1E,19404, Francis?iZ & D &
P Y 7NZ e HFORBEAEEE L THEES ALz, 0 E
FABYANLAIZASILD LI RBINRHEEER
(antigenic shift) FMESNTE ST, HAFLR LA
YINIYHRITEDOEBIIABIZA SN IZYH
BTixRgw, LbL, SHROTEMIOBREL Y,
R EETDH 5 MERKEEFE (hemagglutinin:
HAnin) 84U/ 4 5 3 =% —+ (neuraminidase :
NA) TOHEEE (antigenic drift) I A BV A 1
ALFRBIZELC TV D Z 9RES R TV 3,

RE, BRELSDA V7 VILHF AL ADSEE
o3, — R, HRCHIRIZ RIS MR O s &
DBOTANVABEZMEERT IENS, NARY—,
B L UF4L EOBEYAERIRAALS TR
70, L Lizadss, RESY71E, Mardin and Dardy
ZE o THINfE a4 X B (MDCK) »3EER
FENTHRENTABIUBRE A 7L ¥ A
VADREW, &5 IZHAR»SHCSBES NI
FRICHILTOEORBZEERT I L E#mE L1,
FEi3, 20 MDCK fifg% v, 1975 F» 5 RE
EFCA Y 7N FRITRICEHARR L D BEL D4 >~
INVICHFIANRAERHL TER, 2OER,
MDCK #RBaD BEIA » 702y o 4 LRI T 3
BEMIIFHE BRI (developing chick embryo,
DCE) 12l E DB L, EECAH SR 2 BOFHITH
CIEERIZVAVASE SR S0, BRRLSDA >~
NIV A VAN B (EERMIETH B
ZERRENSYY, ZORRIZA TN TR
SHECIE, ¥ DCE 70> L MDCK #ifig % Vs 2 95
PR SN T 248, T, HAMROE LD
HADURICHBIRERDOE U2 2 LSl s o, f
KD DCE D & D538 Tl &5 L7 h - 7= B 7 72
ZREIhA ks ot EES, Bl BEA >~
7hx s FHRATRID, L DITHhAI T3 DCE
Mz, MDCK #ifz (M) 5 & O MDCK #li§ —trypsin
(MT) REROBTY A LA EITo 12, FOFBE,
BERMROZE S X UR R TOMRREOZ T LD
HAnin IR EREZL I L, NABHELELLLY 1
VANRGEET &, F I CHERALEZ20% (DCEM
BEUMT) k298 EEBR~NS L LI,
HAnin ZER O£ ERHEIRE Y A LAY 2 4
RNA ZD0THET 2170, TREOHBBRE 2 S
PREAE LT,

B L UEE
[ . fER#RR & SE|AH
MDCK ffifgid B ARG LR, REBHRELTIZLD
AExH, AROFESICECEERE L. T4b
b, #fRIZ1 Eagle’s minimum essential mediun
(MEM) 553112 10% ke RmE 20z THEELL, ¥
ANVASBERER E LTI 3EEDT I /BL 258D
IFLa—A%E& MEMEMIZ7 7 ¥V Y (EH
B7r&T)yy) (ZHEBE) 25 ug/ml & b Y 7Y
> (1 :250) (Difco ) % B#EREF 15 pg/mliciz 3
IZEHRMUER LR 74 0 ASEBRICEBL,
MDCK i8I b ) 7y > 2 EIML 7BE& % MT % &
L, M)y U IERIMOBEE MR E LT,
II. 74 L X3BHEOFHE
BHETOSRERENOEAFEERE L 'K
INEBIAED 4 > 7 o P RRIE BB E R R 95
ZOWRIE D H I8 (8ml MEM) DOIRE % 1T,
1500 % g, 30 3D EDLE, EBIC25 ug/ml D7 7 > F
Vo RMZ, EbIZ-70C°CIERL, HECHGUTE
i AOPAR
. MDCK #B8(= & 9 1 L 238k
MDCK #il@2 A BRADSDA > 74
VANAGHECE, 2ROBEBREBEIN:Fa—T
(15X 105 mm) % Fv>, Dulbecco @V > E#EH ¥K,
(phosphate-buffered saline) (PBS) pH 7.4 THAl
H% 1[EEEEL, 271 0.2ml ORELERL /-,
A& iE 34°CT 304317\, PBS CHilam 2 1 El¥&
%, T 2 & 0MREY 1ml STINA, 3M4°CTHBERS
LUHIRIZE SR (cytopathic effect, CPE) %
BELL, SEEYANARTRT MT RTHEER ¢
-10CTIREL, LBEZIGUTERLE,
IV. REBIE (DCE) t& 3910238
DCE 2 &% ™7 A L A53BEICI: 8 ~9 H#o DCE #
AL, 1EEND SELM V. Rk, R
NERBEENIZZAZH00.2m] FO#EL 34°CT3
HMBEZELL, V1 VASBEORERIE, kB L UR
WaFNZFREWL,0.5%0TLEY bELLR=T b
VARIMER & B LB RRIS #1700, BIEGRE DHIEL
7o, 2ARHRAUIR b IMBREEE 235880 & s LIRIR IS 28k
e L, YA LRI, BEHIZ—70°CIIBksL
BECISCEA L.
V. FRATAILAK%ERET 1 LVIHNRE

MOI, multiplicity of infection; NA, neuraminidase; PBS, phosphate buffersaline; PFU,
plaqueforming units ; RDE, recepter destroying enzyme ; RNP, ribonucleoprotein ; SP, B/
SP (small plaque)/11/81; TCID, tissue culture infection dose
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BRIV A LAZRKELTA > T LIV YT 7 F
B, B/#Es)1/6/73 B XU B/ v 7K — /222/79 #
EHEALL. s ORI ESL FHEERAE, RN
REEIC LY S5 ERT, 1981~1982 EXFDOEH]
e o MT RTHBES LBk E L T B/BH/363/
8145 & U B/fEH/364/8L HREEICERLL. 2ho
DY ANARTRTMT RT34CT2REMFZEEIT
v, 2O EEE -TCCREFELLBECLCTERL..

VI. EEYA L R0GRENE
B/#Z)11/6/T3 ¥k & B/ v & R— N /222/79 #k D
2 DOIBHERR S & UHT B 1 L AKE B/t&#/363/81
tR L B/iE3E/364/81 #, % L T B/f@FH/363/81 5
Ty rfifbahizra—r 74 LARRLP #RB LU
SP#™7 A LRI, TC MT R TS ¥, FRIEKE
T 128 IR EL, =7 VR TEIRMNCYIES
ml %, #0%, 1EMET3Iml % 2 EEMAZEL .
B AER 7 HB &R 21Ty, MIERSEEEL
THREMEE L TERL .

VII. 7Ly b REMEIC & 2RESHT

7x vy MAME R BRI, BT
HEWRTRAREEIC L DT 7.

Vil. FRmEk$EE (hemagglutination, HA) RIG#
UM ERREEME (hemagglutination
inhibition, HAI) RIS

HABXUHAIRGR TXRTEEREZEVA 2
Ry4y—kTITol, =7 VRIMEKRZE0.5%I1C%
% &> PBS THRE L/, HA ik, 28 E2RTY
4 NLABOERBHRERE b > TRL,

HAI fli0#IEE, 16 B (16 HA units, HAU) @
TANABERG, VA LADMBKEE %52
L7 RO RKAFREH 2 HAIMi & U7z, #RmE
B L UNWRIE DI RAVEEIHIME X, recepter
destroying enzyme (RDE) (7 > 7 45f) S TR
£L, FRFHMERMRMREEMEIZ=7 b Y FRinzk
(0.025mD) iz & % 0°C, 30 DB TEREL, o254l
HIMAE % HAI HBR It L 72,

IX. 74 2R TE

HERAY ALV ZAORBRMHAEE 75 v 2 BT
7z. 60mm ¥ v -1 (Falcon) IZ#%% & 7> MDCK
Hifg% 2 [ PBS THE#E, HRY A VA% 0.2 ml
FETEEME L 34°C40 B % 1T 72, first overlay
medium & U T 0.6%FEXR % & to 58 $2# % 5ml
Iz, 34°CT 3 HM 0.5%CO0,-incubator P THE#%,
E B 0.6%DEEK % & tr second overlay medium
3mlEEL, FH7Sv 78 E2HEEL, plaque
forming unit (PFU)/ml TRHEL 7-.

X. 740zxon—-=vr%

B/#EH/363/81 & #: MDCK kg o Bk & hu -
TIwIDIBTITy AL XDKE (1A 3mm
PEYbDr/swn (EMXL1~2mm) bDhs, h
Fho 4 VA 2 SRERERIE TSy 7k L,
nosr7o—ro74LA% MT RTHIEZE, CPED
BERICEEREEILL, &L (1500%g, 15min) |
EE—T0°CIZREL .

XI1. hFHEMAE X

PREMRIERX, FFCRAT 7—TL— (¥4
FF 4 7)) BRAWIHMERHERBRE N TT o,
56°C30 431 D #ALFE T I & NI HRITE % 5 4
Yaw #— (0.025ml) T BV, HE#SE
(0.025mD) #@7: LI b2 A7 7=V —1T 218
BEERAIR (4RI 21Fo72. 74 LRI, 100 tissue
culture infections dose 50 (TCIDsp)/0.025 ml %
vy, Foaws8—T0.025 ml 58 COMERRINCmL, B
M ITCT1IRMRE£T o7, RIGRIEEL, 55
MU 0.05ml fERFEEINZ 2 7L — bICEEBRS L
MDCK #ifg Eic# it BB 2B L0 BEDBRE,
CO,-incubator THEEL 72, VA VAR E LT, 100
TCID;oD 7 A M AW % 100 f5FR (4 FF) L, 1
TCIDs,/0.025 ml 2 §% %, MDCK #ifag bz Rk
BEL, ¥ QR WCCPENHBRLILEZA (1
BEi~6B%) THER{T-oL, MBEAMIZEEOMN
B (2 %7F)) TCPEMMIZ 5h 2 MEFRRERTE
L7,

XII. 2 a—>7 4L X0

Yr—lL (B3Smm) KBRHEBEREILR
MDCK fifgiz 7 o —> 1t 4 VA% MOI= 11245
BRBR &€ 3°CT 40 HWME 1T 7. WER, PBS
T1E%EL, #RFAEMEMLZ M) 7y L EFETE
JETEAET TRREEE£1T\, 24, 48 B X U 72 itk 0
HRANEET7ANZAE MT RIZE B 7Ty 7E LK
MBREEEIEIC & DT 21T 7.

XIII. 91 )L X RNA DOfB¥

B/#%s)11/3/76, LPB L UFSP 7 A4 LA 1ml %
Yy —V (£ 100mm) O MDCK #Hifgic /& L,
34°CA5 ARE RITo 7o, BEBRMERET 1 EEEL,
2p (60 uCi/ml) (HET7 A YV b =75 2&L#R
#5ml ZEI0L T 48 BERMER L 7o, % O, HERRR
WEESNI VAV ART 2 BINE, 30%L 60%0
VaBEROIEEAEREETHEBL. VAR
T2 50 RNA O, 6 MRREREEFLKRYV 7)Y
LELVBEREB LU YA LA RNA &7 4 L ARE
FORBATIZAER & O F O RE - 7.

XIV. /14 53=4—+ (NA) BFEORE

/45 3=%—¥ (neuraminidase) HIZEDHHRY
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AL AEMTRTHEBES®/LP & SPHREAL,
1500 X g, 30 SFDid L%, MiPkD HAnin fif Z#i— LR
iz L7, B fetuin ##E £ L7 WHO 0O
ERE RO TITNT Y /=L BOBRNE ¥ 549 nm
DERTHMEL 2.

B 1

1. 1981~1982 FNZHIcBFBr 17z W
A N A5SBE L & O HAnin AR

1. YA VNASBERIZEZ 2 FRMIEROFE

1981~1982 FEIZ T TDO 7 A L AFITHRIZ M, MT
BYXUDCED3IDDELZFREHGTRER—ME,S
7 AN ASTBEE R A WERE 95 B 21 B S IREF 42
BOBREIA Y7Ly HF Y4 L AESHLT. 194
(20%) TEMBIUMTRuFHIZBTH BE
{1 TN FTLNADBGHEER, DD 2HATIE
MT Z20ATHEES N, ZhICKL, DCERIZL 3
DB, ARITE, BOTHENIEL, MBLIUMT
RIZBVWTBHEA L 7L I T4 LANDES I
R2g (28R BLWTOASEESNICHE ST,
FROWM EMT RIZL 2 HEERRZIFZEILT
Hotzpd, CPE OHBIE MT RO FAH M R~
1HEL, BEEYALADOHAML 2 ~3EEVER
BESNT.

2. HEABEMRROEZR L 258 1 VAR
HDEE

LR Do EERR 42 RO PR MR & HAI KIG W &
DRRETL 7z, MEEER L L THW Y 7 F v (B/
VAR = /222/79) OFUME (=7 b ME) o
L, Z"ETZANVA (B/> > HR-1/222/79%F) £D
RitTcHEs>h 2 HAIE L FME (1 :1024) ZmRL7%
B, 1/2 0 HAI{EE TSR sh ek, 1/4UTOET
BRLIHRIZE 216 (38%), 14 (33%) 12 £k (29%)
Thote. ZOFRED, =7 M) FMBEEAVR
HAI KIG TR D T, BAR TORITHRO £
(FfEs & 1/2ETOH71%) 12, 77 F 8% B/>
VAR =0 /222/79 W2 HAnin FUEMIRZ L D 2
LRI S T,

KEI, IR DFATH S B2 42 o EEROKRT
R o o LER 251 L7 2 8k L 2R
HOMRET L7 3BIZOWT L 5 —D D81k B/
EN1/3/76 B LU LT B/ > H i —1/222/79 D 7
Ly MMEZEY, FURMIEZT>7. ZoZo
OEERFEEDOMT &, HIB/#EN/3/76 7 2L v b
M#F% MR, HAIER 1/8 OB E (256 & 32) A8
Ao B, MT %508 B/1871/363/81 k& B/1E
#/356/81 tkix, i B/#iZS)I/3/76 MiF L, HAI

it 1/8 LAFDIEEE L, RBZHIB/Y » &K —
N/222/T9METE 1/2 AT OEEE R LA IS
DY AN AR, RO DCE £#RVRTIHERR
HLBAROLHANNERBbhi: (F1), 227,
MT ZTaBsh, b HAninfiRHICKE2EL
%R L7z B/f@H/363/81 kW U MT RT4HEL,
£ 0 EEEHERRITE IR B R T B/ F/364/81 B
2HREEY, BIz=7 b HUME %2 By HAnin IR
MR ERET L 72, REMEBEE2 =7 ) TRELLOT
EEMROBZE 2 HES N2 2 BT, FkkY A/
N A DREGEFR % MDCK #ifgs » DCE RICE 2, H8IE
sEL7ANMNATO HAI RIEZIT-71 (R2), MT
RTHESNBICED 5L B/EH/363/81 %0
A0 HAnin JURMIR (1/8 AT HAI {EDZE))
i3, DCERCHEs ¥ 2 &, BHmME (=7 U)T,
1/4 DEBNCIEE o7, —F, B/EH/364/81 ki,
DCE T € Td, HAI{EOEHH 3P 2 < (1/
2~1/4) MT Z2BERF I SR HAnin JURMER %
(BRI RUPAR

®2LEL, MT R4oBERICEREL Mk (B/E
#/363/81 £ B/fEH/364/81) 7 4 LA D HAI -
TONKRITHL, HMBRALCTY, K2 LELY
B/#EF/363/81 #k> MT F3FE Y 4 L 1%, 2 DDIE
¥k 1/8 O HAIE & %2 b, B/fEH:/364/81 tRi31E
EREF U 12088z £hvol,

INSED, YA NAEHEOEEME, MT % &
DCE D&z X 2 HAnin FEMOLENIT, HITH
MR @ HAnin IR ERBOF TS B/4EH/363/
BlERICFE LWL Bbhr:,

3. 7VANAYKEOEE

FEOZEL, HRR»S MT RTHEEL 72 B/4&
/36381 IR EBFTEZHB/OENILI D 20
HAnin EHOERE 26T 2 0o, 74 LRI
BEFR%E MT 75 M 7212 DCE %1225 %, BREMA 5k
B UREEEMROZC LD HAnn FIELEROR
ZAAREBEIC DL T E SITRET L (1),

£2, SOERTHVE 2EEOTIME 2L, MT
hokikid, MT RORETTHRZBIEL THES
74 VA D HAnin FURMECIZ 5 RICED, £<%F
e R ond, DO HAnin FIERMEROFEMNR
ot —7, MEE MT 2o MRICEZ D &, &
SR T B BLOLIE (B0 B/#%2)11/3/76 B & UL
B/s v R—0N/222/79 &) ~D HAI IR FE L
7z, BIBXAOMMBEE (KEEHEY 4 v AR
725 HAI{E, 1:5128&L0°1 :1024~2048) iz &k b
—[BED & 2 ROAT 4B~ 8 F0 LHEETRL, #
Dk, 2L 5 KON £ T—E D HAI i % =~
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Table 1. Hemagglutination inhibition (HAI) titer of ferret anti-sera against
influenza B viruses newly isolated by MT system*

HALI titers of ferret antiseram

Antigens**
anti-B/Kanagawa/3/76 anti-B/singapore/222/79

Reference virus

B/Kanagawa/3/76 256(1) 64(1)
B/Singapore/222/79 32(1/8) 64(1)
Newly isolated virus
B/Fukui/356/81 32(1/8) <32(<1/2)
B/Fukui/362/81 128(1/2) 64(1)
B/Fukui/363/81 <32(<1/8) <32(<L1/2)
B/Fukui/364/81 128(1/2) 64(1)
B/Fukui/365/81 128(1/2) 64(1)

*MDCK cells were cultured in the medium containing trypsin(15x g/ml).
Refer to materials and methods in detail.
**Viruses were grown in MT system.

Table 2. Hemagglutination inhibition(HAI)titer of chicken antisera against
newly isolated influenza B viruses grown in DCE* system

HAI titers of chicken antiserum

Antigen
anti-B/Kanagawa/3/76 anti-B/Singapore/222/79

Reference virus**

B/Kanagawa/6/73 512(1) 1024(1/72)

B/Singapope/222/79 256(1/2) 2048( 1)
Newly isolated virus

B/Fukui/363/81(DCE-1) 128(1/4) 512(1/4)

B/Fukui/364/81(DCE-1) 128(1/4) 1024(1/2)

*Developing chick embryo.
**Reference virus were grown in MT system.

Table 3. Hamagglutination inhibition (HAI) titer of chicken antisera against
influenza B viruses grown in MT System*

HALI titers of chicken antisera

Antigen
anti-B/Kanagawa/3/76 anti-Singapore/222/79

Reference virus

B/Kanagawa/3/76 512(1) 512(1/2)

B/Singapore/222/79 256(1/2) 1024( 1)
Newly isolated virus

B/Fukui/363/81 32(1/8) 128(1/8)

B/Fukui/364/81 256(1/2) 1024( 1)

*Refer to the footnote of Table 1.
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Lz, SORBBEEMEEZDCERIIEZBL I LI
VBRI EDoN, | RERETI>Z LTSS
~6EOEEMBBERBEN, UEEZSRET—EFED
HAnin FURMEER L 72,

1. FAIBEROREMETILIC 2 W T REBEER

1. B/BH/363/8L kv A nADsa—=2

ARBEOBNPERBEMROMEEIZL D, HAnin
HRCEER2 LS TERD—D2E LTMT R TH
KREL D DBEEE N7 A A ARE T IZ HAnin 5UEM%
FRIITBEVANVAMEREL, FERFIZ, EREEENTEE
HIBRTRELAHREENEZONE, ZhEEHET5 D
<, MT R T8 7: B/EH/363/81 k% MT %
T 2 Bk, MDCK Ml ET75 v 7 2R s ¥
LA RDRLZ ZHEEO TS v s HI LT, IR
77y 7 BOLIE A XDNE BT T w7 130 iost
LKERTIv 71T ENTSYvIBEOERT
Hot:, ZITRNENFRDT T v 7L DT4 LR
Dru—=r7E{Tw, BEF9KEK (KFFv2 05,

(A) (B)
gavss - -
=
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H
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Fig.1. Change in antigenicity of virus strain B/

Fukui/363/81 serially passaged in developing
chick embryos, MDCK cell culture, or MDCK cell
culture containing trypsin. At each passage
level, the antigenicity of virus hemagglutinin was
examined by hemagglutination inhibition (HAI)
reaction,
(A), anti-B/Kanagawa/3/76 serum ; (B), anti-B/
Singapore/222/79 serum. Developing chick
embryos, 0 ; MDCK cell culture, © ; MDCK cell
culture containing trypsin, e.

INTZw 7 134) DUANAZ O ERBLT. 18

SHIERKN2BEOZI Yy 7HEYA LA EEI
MT RC3EERL 75 v 7 70— =2 5T\, N
TvIBEUKRTT v 7 BEHRORERE L TELIZ
B/SP/11/81 #k (SP#) & B/LP/1/81# (LP#k) %
BULTOERET- 1.

2. 7a—>1v 4L AO HAnin FEM

B/#83/363/81 #H T8 MMM EOZ VI LD
HAnin FURMEICHEZE LB 205, 20—
4 VA SPHES L ' LP #® HAnin 122 THRE L
720 MT RIZBLTEFE 8 R 74 M AR EZDEL
T &3 B/#EEN1/3/76 MiF s 5 HAIffild, SP #%
T 128 £, LP #RC 512 {50 HAIfH # Kt L £ < &1k
BRsHam T,

B, HISPBLULP#=7 b VI EEY, B/#
HN/B/T6HRTANAEFD =T M) HLILE 288
AVAFRBLUHMBEBELT, ZHASOMOEX
HATHBR £ 1T-o7: (F4), SPHIz B/MII1/3/76
PImFZN L, &€ HAL {0 1/8 ® HAI %R L,
MT RHKOFD K 7 v —> 1t B/EFH/363/81 #iz
L DECHEERE T2 nbarotz, —F, LP #RiZ
+E HAIfli o 1/4 © HAL i % 7% L 2 4 #% B/#1 5=
N/8/76 iz & 035w HAnin FURMR 2 E T2 Z &b
HEALZ, Lo LlBBRDZ L, ) Py rHEEET
T, SPEROBIEIIR ST, fE->T M BB 4
WA ERWTDSP #D HAnin FUEMR 2Bt T 2
Ltk eb ot ZRICHL LPHERIMT B U
M RZOFRET Y VAV AGFERIZEREL, EEantk
7 4V A D HAnin FURMRIZH B/#Z)11/6/73 =7
bR L, iz HAL i 512 & %5 L, 20
MAHEOROIZL 2 HAnn FIEMOBERIE LU A5 o
A

3. LP 8 & U SP#O R EFIRER

HAnin 2 F257 4 v ABEYEDhANCEE L T
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Table 4. Cross hemagglutination inhibition (HAI) test of influenza B virus
clones, SP and LP, isolated from B/Fukui/363/81

HALI titers of chicken antisera

Antigen™ Kanagawa/3/76 SP LP
B/Kanagawa/3/76 2048(1)* 128(1/16) 512(1/4)
SP 128(1/8) 2048(1) 1024(1/2)
LP 512(1/4) 1024(1/2) 2048(1)

*Viruses were grown in MT system.

Table 5. Cross neutralization test* of influenza B virus clones SP and LP,
isolated from B/Fukui/363/81

Neutralization titer** of chicken antisera

B/Kanagawa/3/76 SP LP

Antigen ***+

B/Kanagawa/3/76  1000(1.000)*** 94(0.089) 256(0.215)
SP 62(0.063) 1050(1.000) 708(0.594)
LP 150(0.150) 842(0.801) 1180(1.000)

*An amount of 0.25ml (100TCIDs@) of each virus was mixed with equal
volume of each diluted anti-serum in transferplate. After 1 hr reaction
period at 37C, the remaining infectivity was determined by inoculation of
the samples into MDCK cell cultures as described in Materials and
Methods.
*¥Neutralization titer was expressed as the highest dilution of anti-serum that
neutralizes 50%6 of original infectivity.
***Ratios of neutralization titers.
kk¥Viruses were grown in MT system.
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Fig. 2. Effect of various concentrations of trypsin
on hemagglutinin (HAnin) production of SP
strain virus in MDCK culture. MDCK cell
cultured in petri dishes (35 mm diameter) were
infected with SP strain virus at a multiplicity of
approximately 1 PFU/cell. After 40 min.
adsorption, MT of maintenance medium contain-
ing (A) O, (B) 5, (C) 10, (D) 15 or (E) 20 ug/ml of
trypsin was added to the cultures. At the
indicated time after infection, viruses released
into the medium were determined by HA re-
action.
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Fig.3. Effect of trypsin on the production of
cloned viruses, LP and SP, in MDCK cultures.
MDCK cultures in petri dishes (35 mm diameter)
were infected with LP or SP at a multiplicity of
1 PFU/cell. After 40 min. adsorption, 2ml of
maintenance medium containing trypsin (15 g/
ml) was added to the cultures. At the indicated
time after infection, amounts of infectious viruses
(PFU/ml) (solid line) or hemagglutinin titer
(HAU)(dotted line) of viruses released into the
medium were determined. (A), LP; (B), SP.
Presence of trypsin, O ; Absence of trypsin, ®.
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(a)

HAnin—
NA .

(c)

Fig. 4. Electrophoretic pattern of RNA derived from reference B/Kanagawa/3/76
strain and cloned viruses, LP and SP. B/Kanagawa/3/76-, LP- or SP-infected
MDCK cultures were labeled with (3?P]) (60 zci/ml) and radio-labeled viruses were
purified as described in Materials and Methods. RNA was extracted from purified
viruses and electrophoresed in 2.8% polyacrylamide gel containing 6 M urea for 14
hours. Lane (a), B/Kanagawa/3/76; Lane (b), LP, Lane (c), SP.

Table 6. Neuraminidase activity* of two
clones, SP and LP, isolated from
influenza virus B/Fukui/363/81

Neuraminidase activity(OD 549 nm)of
Virus virus solution diluted by

112 1.4 1:38 1:16
SP 0.29 0.16 0.08 0.04
LP 0.65 0.38 017 0.10

*SP and LP virus were grown in MT system.
Thirty two HAU/0.25 m! of both viruses were
serially diluted by 2-fold steps. These diluted
viruses were incubated with fetuin for neurami-
nidase activity assay at OD 549 nm.
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Abstract

Madin Darby canine Kidney cell (MDCK, M) and MDCK plus trypsin MT systems besides
developing-chick embryo conventionally used were examined for isolation of epidemic influenza
B viruses. During 1981 epidemic, a total of 42 strains of influenza B virus were isolated in Fukui
Prefecture. The antigenicity of hemagglutinin (HAnin) of most isolates nearly resembled that of
the vaccination standard strain, whereas the antigenicity of HAnin B/Fukui/356/81 and B/
Fukui/363/81 strains isolated by MT system clearly differed from that of the standard strain.

As variants forming large (3~4 mm diameter) or small (1~2 mm diameter) plaque size were
observed in B/Fukui/363/81 strain grown in MT system, a small plaque variant and a large
plaque one were isolated as cloned viruses ; they were designated SP and LP. In an examination
of HAnin antigenicity of these two clones grown in MT system, the HAnin antigenicity one of SP
clone clearly varied from that of the standard strain, showing the HAnin antigenicity of parental
uncloned strain, but the HAnin antigenicity one of LP clone was similar to that of the standard
strain. When the replicating ability of these two clones in both M and MT systems was
compared, both clones showed nearly the same and high growth in MT system. On the other
hand, the replication of SP clone in M system was much restricted, showing only 10-% times as
strong as that in MT system, while LP clone propagated well in both M and MT systems.
Therefore, trypsin was an essential factor for the propagation of SP clone but not for LP clone.

Since the different HAnin antigenicity was observed between SP and LP clones, virus genome
RNA segment encoding HAnin was analysed by electrophoresis. No detectable electrophoretic
difference in HAnin RNA segment was found between SP and LP clones. However, the RNA
segment for neuraminidase (NA), which might be concerned in virus release from the infected
cells, showed a distinctly varied pattern between both clones. This result seems significantly to
correspond with the fact that NA activity of SP clone was about half of LP clone.

From these results, a mixed-infection at least with two antigenically different subtype strains
was considered at 1981 influenza B epidemic in Fukui Prefecture. Furthermore, it was suggested
that the selection of antigenic variants of the HAnin and/or the NA might occur with virus
replicating ability by differences of host cells and culture conditions, when SP- and LP- like
viruses coexist in a specimen.



