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Abstract

Aim: Human Influenza, mainly cause by influenza A and influenza
B viruses, is a highly infectious acute respiratory disease spreading
around the world in seasonal epidemics resulting in high morbility and
significant mortality. It is a type of RNA virus. During a mixed infection
and the relatively rapid accumulation of point mutations in virus surface

glycoproteins, the exchange of individual genome segments between

different virus subtypes are the main reasons for antigenic  “shift” ~and

“drift” due to the high mutation rate of the RNA genome. The antigenic

types of influenza viruses were determined by using the haemaggluti
circulating nation- inhibition (HI) tests with postinfection ferret sera. The
ferret is considered to develop a disease process that is most like human
influenza infection, and they are traditionally used to study influenza
because they are naturally susceptible to the virus. The model is regularly
used for the production of highly specific antisera. The postinfection
ferret sera are required for characterizing the antigenicity of influenza
viruses. For the surveillances of influenza viruses in Taiwain, the
postinfection ferret sera are also required.

Taiwan CDC selected the predominant strain and /or low reactors
against vaccine stain circulating in Taiwan, and provided NDMC these
viruses above to proliferate and immune ferrets, then obtains the
postinfection ferret sera.

Conclution : In this study, we use the ferrets as the animal model for
studying influenza viruses, including the bleeding and immunization of

ferret. The Taiwan CDC selected the 6 predominant strains of influenza



viruses circulating in Taiwan for NDMC to immune ferrets and generate
6 local strains in Taiwan of the postinfection ferret sera. These sera will
be provided Taiwan CDC to identify the serotype of the new isolates
from Taiwan, and characterized the antigenicity of major circulating

isolates in Taiwan.

Keywords : Influenza Virus, Ferret, Antisera
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mE R A RS AR RS R TNEE L 0 £ MDCK

(Madin-Darby canine kidney cell) % ?z > * 7 2ug/mL TPCK z

DMEM#: % A % 53 »34C > 5% COig iz T % » L wmie it =

73
]%
|

CPE (500/0) » I B~ F ,?",,Q I N | Pfé[ﬁi-ﬁr xl% T AJ\;L:‘: A QAR A

-80°C ¥ « MDCKim®e 12 DMEM# % & ( # 10%%: % & iF) *

37C » 5% CO2™ %tz % o

2.

Mg HE HA ST Rl 2

(1) ol IR EE X Z AN P CPUEHY R LY .

).

IR BAER Y F R pH7.2 PBS 2= =% > # S 10%
REGRER R AC/RHAET o R FARE- F o REKER S
0.75% #Ri5i% » 0.75mL 10% iz u 3 fe 19.25 mL PBS PH 7.2
e e

o FREFTH R Y R R E 2w AR S IR
> U-plate + > 2 PBS (PH7.2) # 2 & e % = 7424 0.025
mL PBS>t#75 3t i (well)® o % — 54 0.05mL 54 #ke* 0.025
mL g R % il fﬁﬁ? e 4r 0.025mL PBS *t#13 3t iF (well)
?oodr 0.05mL 90.75% * 2 Bllon HBMIFRI AT IVED o T i
= B3k (wel)eiz s sR¥pR: 0.05 mL iz x k4 0.05mLPBS - #
MERFBREED] o4 F =R 4CkHE - ) FF o %25 ¢

N

‘%i‘.&:ilﬁéi%ﬁ@ﬁ » ,T&L—ELI -3



% 5 = (1 HAunit) -

3. npJE TCIDg 32§ %
(1). H=* &
FA T 107 1 100 2 3 B A AR o RIEATAL A BB 107

107, 10, 10°w B % Ahsmho 40 100 ul 4 4 £ 96 3¢
i ¢ 27 columnl (AL~H1) - @3k « 4 146 pL 107 & 7
4 Rt platel & Al~D1 3%k > 146 uL 10° S5 4 Rkt
plate 1 0 E1-H1 3*F > 146 uL 10™ Bz 4 &>t plate 2
Al~D1 3iF > 146 pL 10° 4 Rt plate 2 % E1~H1
it (b £4F) o 7€ column 1 P~ 46 pL Jm# Ak 714
Column 12 (A12~H12) & wmreipdlie » FAepmd 4% > 7 »
Eopd o iR HAE N 372C S F RSB AT #
B 60+5 Ao it AR S 12logy
(2). ‘mee B
Pz %t 75T 3 70~90 % % > — 4 96 4% 2 & 1.5x10°
R o RERTE wmre Bch 96 Tt fic x 1.5x10° e x 1.2 12 o
fopsd 8 A e AR 5 1.5x10°/mL
(3). B % i
B 100 pL e (1.5x10%well) 4 » + iF 96 L4 ¢ o % 3+ 37
‘C~5% COigit= § itap & 407 » ;4 5 InfluenzaA 3 % 18
~24 | pF o s (4) 23 A 5 InfluenzaB > s (5) 2
(4). s+ 5 Influenza Avirus ez 4o

(A). H zwmrz:
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3 ér‘ Pat 96 dvdF ¢ 2 33 & 2k o 1 200 pL PBS jieE - Bt

i o2 %% PBS »4c 200 nLiwell g4 2 i B R 11 E
FEZER 10~12 »45 - 2 ",ffﬂﬁ;ﬁé » BREC °

(B). fx% 45 F &

- XM F R Anti-influenza A NP H k348 2 8 » & 60-120

Kb o

= X 88 F & Anti-mouse IgG HRP-labeled #48 > 8 » 605

A o
(C).E 4 F
e ~TMB % ¢ & 5-20 %4 48 > 4v »~ Stop solution o 3§ B~vx 3k (&
OD450

(D). %3 %
iz 5 Reed-Muench method 3+ % 5 & »<if

(5). s+ & Influenza B virus 1%z 4= :

|o7

50 37C 5% CO, i - §F tan4dfid nEihFLns 37

2w s % 0 45 Reed-Muench method 3+ % & »<if -

.I‘ﬁ“ -"‘ ‘%i%wh:

A & R4 3 wre gt > 1 Amicon Ultra-15 10K Gk st 3
swing bucket . # 3 2 #i# % 4000xg - fixed angle . # 3 2 #
2 5 5000xg > Ao iR+ 0 RAFE LR 0 HA S E R 4 0%
%o

2 p% pEnC s (BSL2) R E Y AR BA LR RE R
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HI 640 r1 b » R:E{7 S HE 2o o

MJ%%@*%%%éﬂ%ﬁﬁ’ﬂﬁﬁ%i&’%ﬁéw%wi%
AT et 0.25ml (A HA 25 1024~2048/50pl) 7%+ » £ 45
Lt X SR FCBIEL o RIS R o
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(2).

8.

AR IVC 2 f BRAEZE > F e IVC A2 § REET 2
Prefilter 2 Hepa Filter (D.O.P. up t0 99.97%) i&/m % % o

(2.017 2 %% > - R LGFHT  HF%EL T
W THE P LIS LTRG-S 5P %I L EPRAHAE - F%° 4
BT E T L RIEYIE T4 > & 21 85 > oh Prefilter 2
Hepa Filter (D.O.P. upt0 99.97%) /g% % - F ZiE2 7 38 aF30
ZRFED2043C L2 FpRELREEREL

CERZRAE PmR Y22 LA AR A2 R2IE AL
& 38 RAPTLIEFTAFDIRFER REZEFF -2
WA A - RHPRORE R RAE > AT T~10 X BB R
ERNE Y FRERE - ZRMAEP S 4012 = > Hr5v A2 1~10
B 27,44 e Ny 8~10 05 v 12 3L HE 100

) ) 6-8 S o F RMAHF A F AT MR FHRG M
& p 100 =5 o

TRz EEE R AR R A SRR L @

e GRS AL EBE O LT T A R F
EERIT I Lom 2 en? Shdne » BT R L4 A E -
L

TG E A

d B P F R

(1). & 5 RDE f%% (receptor destroy enzyme) #i 2 # 3% :

# 1 volume = 4= 2 1.5 mL < ¢§ @ > B 4 volume
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RDE(100 units/ml)£2 & 32 & > vortex 37°C /% » O/N « 4c » 3
volume Sodium itrate(2.5%) > vortex - 56°Cit* 304 45 - 4t
~ 2 volume =1 PBS (Final serum dilution % 1:10) - -20°C %

F e

L MREEPRELR DL AEFE M ~;—§~ (Type Specific
Antiserum) > f£_1/10 B 4ot 2B 48 > T p % =

i (well) » 4:25 WL PBS « 4r 50 puL 4 i 20 s 4 s - (AL i)
W o 7o P25 B ER LA o 425 L 4B G H
= (AHAuUI) G E R 3 E B (well)o * MR 3R T iR £ 32
g o H A fra FIR AR R B EY - pEode 50uL 2 0.75%
TR FRFRIE BF (Wel)? > g iRy
hER RS ACKkE 12 ) PF R RS IR R

iF e (Back Titration) » s F ¥R 2 on SREER

5
H
ke
W

[

i,
du

s

LR F ol (Ag Back Titration) @ & % = 71 %~ 7F
(well)» & 425 uLPBS e % - {74 50puL 4 Bo kg q = (4
HA unit)sofF @4 o % 25l B PR BR &2 - % BF
(well)f 4 25 pL PBS o & B34k (well)4e 50 puL 0.75% = = &
L HRFRoREHEY E ACAF R 1-2 e
SEERESE S AL I EREF LY S S LT RE
iﬁ{;}ﬁ%ﬁi A
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(1). 2 2% pag* 220 AT ERA 22 FAS
PEE 3B UAYFTREANED BERKJ TR p R 10~
1/ prbrbri 4 3] 14 ) pF > HGEZ2 i c 2R LRSI F - &
HpH#-52 2 gn B o S 7T~10 2 B2 3 fad o G R%R
c R AEH L 4042 % > Frav A 110 £ 404 # R
6 8~10 s £ 3iE#ARE G9:E 100 25 0 X 6~8iFdps o A
PRAPEE Y AT RS FHFAPLIE P 100 20 (F-) -
2). T2 %: TRZARANFA T P HMEPEH L L HEH
BRI A BT R EL PR AAL  FEDHHE -S> 5 T
&P Har 35-50 asjptefd ot Rk Y % 0 HEG 3
B 5 20+3°C - BR 60~75% (M=) (3). P HFFHTNMEL DR

Pa ) ‘J_ "':;B
R T

mRRFLBEARRL YR

Bod k47 2011~2012 & S A E AR opE £ QR SR A SIS
Fd g pA HA A FIAR SIS H R s 4715 0 PHE 2 & G i
FHREE R BH RS R S5 2 R

% — #p:(1).A/Taiwan/3534/2012(H3N2) (2).B/Taiwan/4748/2012 -

% = #p:(1).A/Victoria/361/2011(H3N2) (2).B/Hubei-Wujiagang/158/2009 -

S = =y :(1).A/Taiwan/95051/2012(H1N1)
(2).A/Taiwan/94932/2012(H3N2) -

A\éii:,)%i * MDCK fm®2 ¢ g % 12 2 ug/mL TPCK 2. DMEM 2 %
2 0 34°C 5% CO, i i+ T 12 %:}}%i » LB e i = i CPE (50%) » iz
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Btk o Lo Bl # ok o Mk 4 % 1 Amicon Ultra-15 10Kk 5
B F kI HA = 512~2048/50 pl 15 2 1mL 4% 2
A et 2 WK

ZRAA(MZ) - =L > PER¥ERHF R 1 mL (HA § =
512~2048/50 pL) » A BljF » e 2+ s 05mL LA S e
TORIRPUR T EH Y A HI640 RlriueE 4T 21t 0.25
mL 74 (4 HA i = 512~2048/50 L) > & {7 % = = fL# -

LRABRALARL RS RS

(1). A/Taiwan/3534/2012(H3N2): % - = i %4 HA s 5 512
HABOuL » % = = dsgpd HA »cif 5 512 HA/S0 pl -

(2). B/Taiwan/4748/2012: % - = &%+ HA »xif 5 1024 HA/50
uL > %= S Aspd HA »cff 5 1024 HA/S0 pl -

(3). A/Victoria/361/2011 (H3N2) : # - = s 54 HA »cij 5 512
HA/S0ul » % = =X L& /}%—* HA »zif 5 2048 HA/S0 pL -

(4). B/Hubei-Wujiagang/158/2009: % - =X ¢ % ﬁ,* HA »ziy 5 1024
HA/BO uL » % = % £t 4 HA »cff 5 2048 HA/S0 pl -

(5). A/Taiwan/95051/2012(HINL) : % - =% f. & 5% HA »cif 5 1024
HA/BO UL » % = sk & & fﬁi—& HA »zif 5 2048 HA/S0 pL -

(6). A/Taiwan/94932/2012(H3N2) : % — = 4. #& 4 HA »cif 2
1024 HA/S0 pul » % = =% £ 54 HA »2ff 5 2048 HA/S0 pl (% - )
# ¢ A/Taiwan/95051/2012(HIN1) %  A/Taiwan/94932/2012(H3N2)
LRES BZ R

/HE\;]F‘E-*#;”LB-/ 9 4&
DA BEA R AR RS RS R AR D AR R R
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(1). A/Taiwan/3534/2012(H3N2): £ % HI 4 § % 20> $- X L&
HI 4 % % 160 » %= = 4% HI 4 § 5 320

(2). B/Taiwan/4748/2012: ¢ # = HI 4 § 5 20> % - =x &% HI 4 ¥
= 320 > %= d& HI 4§ 5 1280

(3). A/Victoria/361/2011 (H3N2) : & &= HI # % % 80> % - =t L&
HI 4 % % 3200 %= = fs HI4 % 5 640

(4). B/Hubei-Wujiagang/158/2009: # = HI # % % 40 % - =X L &
Hi4 %% 160 %= = sz HI 4§ 5 640 -

(5). A/Taiwan/95051/2012(HINL) : &% 7 & & 25> $- £ 2 o %
w HI 4§ 5 100 % - = é’u&ii‘)ﬁ" FIFFE ik 2 b ¥ R AFHE

EELT R &
(6). A/Taiwan/94932/2012(H3N2) : #. %= & 292 % - £ 2 24 F »
z

HI 4 %5 400 % - Ak b FIFHRE b7 e AHFE 7
tb;’@‘ﬁxﬁi’ F ik HE4 5 2560 -
Fo 82 paskw H 4 %5 20 > %-=xdsk H 4 %5 640> ©

Ep e f L (R2)

A E kT Btk 2012F S A4 AR H3N2 R Jﬁai#% - R
2012# -3 A+ AF] HIN1  k :}ﬁaiﬁ\’ -tk 2012# S A1 BA]
AR TALR AL HINZAR AV BURERY
Pho Ak 2 T oA bk R A R R o (T 5 A 4T RATA 8
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BTG AR HUREAT LG ER AL BRI
A3+ ¢ > A/Taiwan/3534/2012(H3N2) z $s F ## - d v A =
A2 4 el @ 512 HABO uLy Fla #r 82 fupsd i F HI 4 § 5
320> ]t Z A S BB AR T 2 opE ok Fad 1024
HA/BO uL 2 v o ¥ S d b jiffld Bl S Rpd g 420
o 2R EREEFT P RT RN -
BAEY R0 T RIE pE 2 e A
(1). A/Taiwan/3534/2012(H3N2) : HI # # % 320 -
(2). B/Taiwan/4748/2012: HI # # % 1280 -
(3). A/Victoria/361/2011 (H3N2) : HI # # % 640 -
(4). B/Hubei-Wujiagang/158/2009 : HI # % % 640 -
(5). A/Taiwan/95051/2012(HINIL): 12 & & 2 fz#l & $at i » HI 4 § 4
] 5 2560 % 1280 -
(6). A/Taiwan/94932/2012(H3N2) ™A & Z a8l & fst 7 » HI 4 § 4

Bl % 2560 2 640 -

AFEFPp e A RE
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