RFERBEELETE (2005) #5454 5 35%
Korean J Vet Res(2005) 45(3) : 311~323

f

a1eko] 3% (FPV, FHV, FCV) £33} wiil ¢ g7}

olgRI* - HUF! - HUR' - o] - olF Y - AT
G99
GEPAATL
FEAATL

A& 7ot e
‘st o) st
AAE<L: 20059 8¢ 229)

Effect of a trivalent (FPV, FHY, FCV) inactivated vaccine
in Kittens

Sung-min Lee®, In-joong Yoon!, Hwan-won Choi!, Keun-jwa Lee?, Kyoung-youl Lee®, Moo-kang Kim*

Woosung Co., Ltd, Daejeon 306-785, Korea
!ChoongAng Vaccine Laboratory, Daejeon 305-348, Korea
’Chungnam Livestock & Veterinary Service Institute, Gongju 314-140, Korea
3Department of Anatomy and Neurobiology, Faculty of Medicine, Kagawa University, Kagawa 761-0796, Japan
“College of Veterinary Medicine, Chungnam National University, Daejeon 305-764, Korea
(Accepted: August 22, 2005)

Abstract : This study tested the effect of a trivalent (feline panleukopenia; FPV, feline viral rhinotracheitis;
FHYV, feline calicivirus infection; FCV) inactivated vaccine in cats. The vaccine was tested for the safety in
guinea pigs, mice and cats. Also, it was tested for the efficacy in cats. The vaccine was inoculated to cats
at 7~9 and 10~12 weeks of age (conventional schedule) and the serological response to vaccination was assessed
and was compared to the unvaccinated group. All cats were bled by jugular venipuncture for FPV, FHV and
FCV specific serological test (virus neutralizing antibody, VN) at 7~9, 10~12 and 13~15 weeks. After last
bleeding, all cats were inoculated with each virus (FPV : orally 2 m/ 10”3 TCIDs,/m/, FHV : nasally 1 m/
107 TCIDsy/m/ and FCV : nasally 1 m/ 107° TCIDso/ml). The Vaccine verified excellent protective effect in
guinea pigs, mice and cats. The VN antibody titers of the unvaccinated group cats against FPV, FHV and
FCV were <2~16, on the other hand the vaccinated group cats were 512~>4096, 64~1024 and 64~1024,
respectively. When all cats were challenged with virulent viruses, the survival rates of the vaccinated group
cats were over 80%, while the survival rates of the unvaccinated group cats were less 20%. The typical clinical
signs were not observed in the vaccinated group cats, but the typical clinical signs and histopathological lesions
were observed in the unvaccinated group cats. As the result of tests, the VN values obtained in this study
appeared to be high enough to protect cats from viral challenges. The trivalent (FPV, FHV, and FCV) inactivated
vaccine seemed to be very effective, for prevention of feline viral diseases (FPV, FHV, and FCV).
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WS fadle AJAA = feline calicivirus, feline
herpesvirus, Mycoplasma felis, feline reovirus, Salmonella
typhimurium, Bordetella bronchiseptica, Chlamydia psittaci,
Staphylococcus aureus 5°] 21 [2, 5, 9, 22, 28, 29,
31, 38], a¥e] &) AWE fishe A= feline
parvovirus, feline coronavirus, feline leukemia virus 5|
Aok (11, 22, 32, 38, 39, 40].

el ojehg JFololM PFH e FaF Htelg s
A Ao g= yoFo] Huld 74 (feline panleu-
kopenia; FPV), 22%Fo] ulo]z|2Ad H]7|4H (feline viral
rhinotracheitis; FHV), ZL%o] ZzAlulolg] X A3
(feline calicivirus infection; FCV) S©°] X% 9l

ot [22]

aroFo] HulE I AF-2 Parvovirus7t 1A 0] L,
RE 3opols} FEo) AUshe ALHo] vy 2T ot
ool Aol wE AFe| vYlIA 2F4o]
Ao Hejo] PR F2 AF 2~ B o
Fole] A AT TS Boln, 53] 67% ©]d
of ol Mool AAFEo] 15, wholel 2] v
o 79 F vl Bue Fa olEojAn], S4H0
2 7] wasn Al 1 R)7E £ Al
BER B8, Al 2 HEE AX A&, g,

=
WE e TE, AL B, 5 AXE YEdt
CAE 499 FEo] HAREA] dod W] S5, ¢
g aofolo M= FARY, 718, v FAEH 58 of
7)ak= wolg 24 AHolTt [7, 11, 14, 22, 23, 32, 34].
a1%ko] nol /3 H7|BH-2 Herpesvirus7t A1)
=, intraocular inflamation, uveal tract inflamation 52| <}
A% Aol lom, yfole] Ay HFo| 557
A ENES 59 AvtEd. EFAQ0 A B
TEY ZTES FHtske @24 Al A 7] (paroxysmal
sneezing)°|TF. =& &9 FH|Eo| I F 9
1ol o, ofdl agoloA Agdo] =t Z4uAd A
71, 714, Aure] MEE 353, 8493 3 o
AgE areFololl ] A4S oFrlstar, argolelA 7HE o
wsl= wlolg2 @Holt} 2, 5, 7, 11, 22, 27, 28, 38,

39, 40].

Jofo] g Alutel el ZHE S Calicivirus7F 4 21A]
ol AZ}e wFolo M 25%4 2| ulolg 27} viE
HoX e, vlo]e2e] = Mt HR2= Aotk
3E4E FYol wEl 75 (avirulence), A% ¥ (low
virulence), 7% (high virulence)® F&E o] x|¥, F
=80 A9 NS 9l I Holy, A5
AN, 2] Aol EAA o, =5

o A% ARYol F3goIth. EHH PYFFE

o

L 8T - HIY - 0] - o] Y

w7

A, AEAY, odd, 857, 2, 55, 4
ujgk &e] AY, e g 5ol Atk FE7)7}
T &S 3 SFE AR
ShARE 2 2~/ B 3ofelol A th
AWolt} [2, 5, 6, 9, 22, 28, 31, 36, 3

FPV, FHYV, FCVel ¢]gt A& 319fo]
2 Fa3iH [22], ol2|gh vlol A AW WA &
S AEHS gl WA HJEE T Aol HA9
Wolth, @Al =29 Aol FPV, FHY, FCV,
Chlamydia psittaci, FeLV 5| tgt 17} == 27} o)
o] ofmslulal, Bl e subunit BA10] ©]8-F]
3 glem) olg WAl ofd dF ] o] (7~9F
Byl 2~33] 7127F F wid FTHRS] A=
ek olH g WAl g3 g ZeAIPl g A3t
B St} [2, 7, 12, 13, 18, 23, 25, 28, 29, 30,
33, 36, 37]. o1& 2 A2 Sl A FHelAM =
Pfizer Ao 4% oF=3shallo] o] §H 3 glont, oF=3}
Walo] g A eISE a2 PR R, Hlo 2
27t WiE =AY, vlolg 9] Hol 2 <la] el <l
A= Agshs ©re] 9l [13, 28], sl JH
o] g@=ofx] gt} B AFe Fol Ao R 3¢
°o] FPV, FHV, FCVl| th3t 3% E&3} WAilg 7ldst
of, agelollA kA, WA 9 BEAIRS A8t
o [1, 10, 14, 18, 19, 22, 23, 24, 33, 37], 20| 3% v}
olgj2 AH(FPV, FHY, FCV)ell thgh Bgshualel &
& AFsarA A BT

Mz o U

Ho[2{ Ao HHQF & A[EULIO| 2Lt

Crandell-Ress feline kidney(CRFK, ATCC No : CCL-
94) MEE M EZFA-E 1Yl (Eagle's minimal essential
medium[a-MEM], 5% fetal bovine serum, 7.5% NaHCOs,
fungizone, antibiotics)oll m/% 1.5~3.0x10m/ M EE &
ARAZL T 37°COlA] 1~297F v kshaitt. wiE Al
FES BANAS W AEFAE wFH S AA,
feline panleukopenia virus(FPV; strain CU4), feline
herpesvirus(FHV; strain FVR-Goldstein), feline calicivirus
(FCV; strain FCV-225)E Z}7} 0.1 MOI (multiplicity of
infectiony& JF3tod, 37°CollA 1A Sk &, v}
ol 25244 vl (Eagle's minimal essential medium
[a-MEM], 5% fetal bovine serum, tryptose phosphate
broth, 10% yeast extract, 7.5% NaHCO;, fungizone,
antibiotics)S 7}3F ¥ FHVS} FCVE 37°ColA] 12
Z¥, FPVE 37°CllA 4~597F wlj stk 7t vpoje 2
9] M| A & F}(cytopathic effect; CPE)7} 80% ©]3
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of 253k, 2zt vlole o] THME 37°CAA] oF 18
Al 7F &2t magnetic barZ stirringdFHA] formalin®] 2%
FTEIt 02%S =5 E83)sle] 10% thimerosal 8-<4<]
AE 5w}t 001%7} HES 7] 2~7°Co] WA
sheA, 2zt 283t A vlolgs HAE FCV 15%,
FHV 15%, FPV 60%<%] H]&Z Z33lo] aluminum
hydroxide 10%%E 7Fste] 1,000 rpmell A 30%7F &35}
o] Arket Algmale- wlale] tisk Algo] $5E w7t
A 2~7°C Y7 BASIAY [2, 8, 14, 16, 17, 20, 30].

LU R (RFAIH)

Al 3572 ¥iA] nutrient agar(NA), nutrient
broth(NB), fluid thioglycollate medium(Thio)ell 27/
o] 22°0C8} 37°CelA 77T v kslHA ete] &
Y AR5 FHIS

OFMAIE

AZF 15~30 0] w92 10mta]ol] AFWA 0.5 miE
B0 "AE, AF 300~350g 71U 107k F 5vte
£ 25EQOm)E ZE(IMFEF, YA sulelE 258
(2.0 m/y& FKSCYFEF A, k-8 71UE S 79 §
QF A3 ).

AF 2kg 13N el entEE
Z rol, 1252 FAA tE, 1252
FEQGOmHE FHSOFF L, A 1252 17
E(1.0m)E F3KSC)BESI, 2+ 2Fl gk 7o)
=4 2101 Eo]- _,,]. 0}01 un}\]oﬂ r,Ha—L o]—x{)\ég }_/\],—,_:,—].
A}\q—-

20t Al
A] ]\l )‘\_] 3

AN AlF
AjE 300~350 g2l 714 207e] T sl A A
o2 ARgssl e, YA 1svlele d3wos
WA R (Lom)E FehEsta, 1Ak HE 35§ 2
A WAHES SRl 7958 9] ZLdol 6ok F 30
uhElE FA A ﬂ%é?“’i ARS8kl e, ywA] 307t
a]L—_ A]fﬂ:rL_o__g uﬂ)\ (1 Oml)— J,]o].x—lz_—g]_l’ 1
A JE 3T 24 ‘%“L d%——"— sieich W9 A3
A3t 7Yt poko)of thsk ol AMZ S 1z} WAl
%3% A, 22 MAHTF A, 23 WARHE 35T, 333
Adste] zt vojgi el tigt F3FATHVNE 74
slo] APEE 9 BAFE UF WA 28}

At

s} A|&(virus neutralizing antibody test)
= oA AES 98] AdE INES
e T AEA FHE 56°ColA 3087 v E3}

ste] ARG8T FIA S vho]E 2 S48 vl
N2 96 well microplatedl] 50 u/ 2 ¥ % w53} &
7 A A i ol sow go] Ads A, 74
Z}e] mlo]#| 227} 200 TCIDso/100 pl E71 343 &

£ 96 well microplateol] 50/ ¥ Y3, 37°Ce] COZ
incubatorol| 4] 1A]7Hs-9t vl ¥3F 3 CRFK 1.0X10%/ml
< 96 well plated]] 100 p/ 2 go] 37°C2] CO, incubator
oA 3~5U7F v gBlAA A EZHAEINCPE)S] FFE
A=A [12, 14, 25, 31, 32]. FPVE] A9 AlZHA &
St Ho|X| o 5AUF H7E-
test; HA testyS AAISIATE [14].

79 (hemagglutination

SHEHHES)AE

WA Alddo] Ed eovle]e] o)tz 30m}
g, WAFFT 30vE)HE 200 (R 10mH, o
AHEE 1091]) 32FC 2 Yo, ZF el dishe]
1Z25-2 FPV 107 TCIDsy/mi S 77+ W) 2.0 ml, 2715-&
FHV 10" TCIDsy/m/E ¥]7+ W 1.0ml, 37252 FCV
107° TCIDs/m/Z BI7Z W 1.0 m/E FFst, Bz
+3 MAHFTEY AF5FE 73 G (Buropean
pharmacopoeia 5.0 55 U= LH-g—(Table 1,2, 3)
of wigt FAsIR o, nlojg = FEE fI8) A B
HI7ZAE 39 7HH 22 swabdtlom, dF3d 7HA o2 A
date F3AIEE S48, BRE agole
Aste] ZFAZE A2 8l 10% %"‘* formalin®l| 3L
Astsiek. a8 H 27 A A 3t gt
el Erjst o, EojE 248 5 um FA 2 Ak
& HE g3t H&A|9 cover glasss AR&-3le], F-

Table 1. Scorning system for symptoms of FPV
infection (107> TCIDsy/m/)

Observed signs (FPV) Score

Death 10
Depressed state 2
Temperature
39.5°C ~ 40.0°C
> 40.0°C
<37.0°C
Vomiting
Dehydration
Diarrhea
Leukopenia
Weight loss
Virus excretion (total number of days)
<4 days
5~7 days
> 7 days 3
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Table 2. Scorning system for symptoms of FHV
infection (107 TCIDsy/m/)
Observed signs (FHV) Score

Death 10
Depressed state 2
Temperature

39.5°C ~ 40.0°C 1

> 40.0°C 2

<37.0°C 3
Glossitis 3
Nasal discharge

slight 1

copious 2
Cough 2
Sneezing 1
Ocular discharge

slight 1

copious 2
Conjuctivitis 2
Weight loss > 5.0% 2
Virus excretion (total number of days)

<4 days 1

5~7 days 2

> 7 days 3

Table 3. Scorning system for symptoms of FCV
infection (107 TCIDs,/m/)
Observed signs (FCV) Score

Death 10
Depressed state 2
Temperature

> 39.5°C 1

<37.0°C 2
Ulcer (nasal or oral)

small & few in number 1

large & numerous 3
Nasal discharge

slight 1

copious 2
Ocular discharge 1
Weight loss 2
Virus excretion (total number of days)

<4 days 1

5~7 days 2

> 7 days 3

STt [1, 10, 14,

s
&
T
o3

2 1

LA E (RZAIE)

Al 218 nutrient agar(NA), nutrient broth(NB), fluid
thioglycollate medium(Thio)oll 271% #&3sle] 22°CS}
37°ColA 797 HH%"‘@'PIV“] Ftel &Y A5 AF3
A Al 2

ol fleS Elskdn

SHHAIH
AAF=EHE 10vk, 714 1oeke])ys 7 E<t
WA Az, MAHE F-919] ke, A B AR 8le]

100% AEste], Waloll thek skdgo] sHel=et.
ol 6relE 219 Fot AT A% FRInke, 714,
&, AL FANRY 3bE, 95 2 A 59 ous
A3 2 Bgs A S glley, Al 5
38.5~39.3°CE A4 W)=, wolo] thak wale] obd
do] 1At

HodRlM AIE

7oA dizate] A$- 7+ H}ow%oﬂ gt 3t
A 7= 28] o3k o, MAlHE L] A9 o] ¥
WH 24T vlo|q 2(FPV)E 12 HE 35T e
8~51240, 23} HF 3FFoll & 256 ~=4,0968), 1o H]
71#A Y vl HA(FHV)E 13} % 357500 = 2~16
Hl, 22} HE 3550l 16~2568), 31%o] Zre]Alulo]

Table 4. Virus neutralizing antibody titers of cats

Collection of blood samples

Strain  Group Week after vaccination

0 week 3 weeks 6 weeks
‘2 ("n=15) 64 (n=5) 512 (n=5)
Vaccine 4 (n=5) 128 (n=6) 1024 (n=7)
rpyv  Group 8 (n=6) 256 (n=15) 2048 (n=8)
32 (n=4) 512 (n=4) >4096 (n=10)
Control <2~32 (n=30) <2~32 (n=30) <2~32 (n=30)
_ 4 (n=3) 64 (n=7)
Vaccine <§ Egzg) ) 8 (n=8) 128 (n=8)
Fav Group 4 (n=2) 16 (n=15) 256 (n=10)
32 (n=4) 1024 (n=5)
Control <2~4 (n=30) <2~4 (n=30) <2~4 (n=30)
_ 8 (n=3) 64 (n=6)
Vaccine <§ 81‘:;?) 16 1=10) 128 (n=8)
Fcy  Group 4 (n=5) 32 (n=15) 256 (n=8)
64 (n=2) 1024 (n=8)
Control <2~4 (n=30) <2~4 (n=30) <2~4 (n=30)
*: VN titer

“n: No. of kittens
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H2(FCV)= 12} HF 35750ll= 2~324), 23} HE 35
o= 16~1,02481 T} 2 39ko]e] FHVSF FCVE]
Z313HA| 7h= <244, FPVE <2~328f T}, WAy =

T 2%ole] S FPVE 13} HE 3550l 64~512
HH 22} HE 3FFoE 512~>4,0964), FHVE 13} 3
Z 3FFE 43200, 23} HE 3= 64~1,0240),
FCVE 12} BZ 3573oE 8-64H, 23} HE 3539
= 64~1,02491 S TH(Table 4).
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Fig. 1. Gross lesions of FPV infection. Left; hemorrhagic small intestine, Right; paleness of liver.

Table 5. Isolation of FPV, FHV, and FCV

Rectal and nasal swab days post challenge

Strain Group 0 day 3 days 6 days 9 days 12 days 15 days
Vaccine Group + (n=0) + (n=0) + (n=0) + (n=0) + (n=1) + (n=1)

(10 cats) D (n=0) D (n=0) D (n=0) D (n=1) D (n=0) D (n=0)

PV =) tm=2) =) ) v ()
?8““:’1 D (n=0) D (n=0) D (n=2) D (n=2) D (n=4) D (n=1)

(0cats)  tn'=0)  TD(M=0) TD@®=2) TD(m=4) TD @m=8)  TD (n=9)

Vaccine Group + (n=1) + (n=0) + (n=0) + (n=1) + (n=1) + (n=1)

(10 cats) D (n=0) D (n=0) D (n=0) D (n=0) D (n=0) D (n=0)

FHV + (n=1) + (n=2) + (n=3) + (n=3) + (n=2) + (n=1)
(138““:’1 D (n=0) D (n=1) D (n=2) D (n=2) D (n=3) D (n=0)
(10 cats) TD@m=0) TD@®m=1) TD@®=3) TD@®=5) TD®=8)  TD (n=8)

Vaccine Group + (n=0) + (n=0) + (n=0) + (n=1) + (n=1) + (n=1)

(10 cats) D (n=0) D (n=0) D (n=0) D (n=0) D (n=0) D (n=0)

FCV + (n=1) + (n=2) + (n=3) + (n=4) + (n=4) + (n=4)
(fgn“fl D (n=0) D (n=2) D (n=2) D (n=0) D (n=1) D (n=1)
(10 cats) TDm=0) TD®=2) TD@=4) TD@®m=4) TD (=5  TD (n=6)

+: isolation, D: death, n: No. of cats, TD: total death
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ad, 7E, 97124, éd_A} 2 5o 9dsdel B mm’e® Pt FHLAoRE vt g
Hem, GFTd AarE 18361 oItk FPvel 2+ o] A s o diAe] s W8-Eol 7S
A 2Fole do] AMAL FHolIE Hojslale A giglew, vt 23t ol dwe® Qg nl
o, FARE F 484 Fol WP T57E 8,000~ 2,000  Fao] AAHATHFIg. 1). vlold 2 MiES FAHF

Fig. 2. Histopathological lesions of jejumn in FPV infected cats. Left; normal villi, Right; crypts shortened, and fused
villi. H&E, x200.

Table 6. Virus neutralizing antibody titers of cats

Collection of blood samples Weeks post challenge

Strain Group
0 week 1 week 2 weeks 3 weeks
_ 512 ("n=1) 64 (n=3) oA (31::25)) 64 (n=1)
Vaccine Group 1024 (n=5) 128 (n=5) 1024 (n=1) 512 (n=2)
(10) 2048 (n=2) 1024 (n=1) 2048 (oo} 2048 (n—4)
FPV > 4096 (n-2) 2048 (n=1) N ) > 4096 (n=3)
Control <2 (n=6) NT (n=2) NT (n=8) NT (n=9)
(10) S ((’;1‘:22)) 5 (51“:‘22)) 64 (n=1) >4096 (n=1)
64 (n=2) 4 (n=4) 16 (n=1) 64 (n=2)
Vaccine Group 128 (n=2) 16 (n=1) 64 (n=4) 512 (n=3)
(10) 256 (n=4) 128 (n=3) 128 (n=2) 1024 (n—4)
1024 (n=1) 256 (n=2) 256 (n=3) 4096 (n=1)
FHY NT (n=3)
<2 (=) = NT (n=8) NT (1-8)
C?{‘S;‘)l 3 () e 8;;; 16 (n-1) 1024 (n=1)
4 (n=1) 256 () 256 (n=1) 4096 (n=1)
64 (n=2) 4 (n=4) 16 (n=1) 64 (n=2)
Vaccine Group 128 (n=3) 16 (n=1) 64 (n=4) 512 (n=3)
(10) 256 (n=3) 128 (n=3) 128 (n=2) 1024 (n=4)
oy 1024 (n=2) 256 (n=2) 256 (n=3) 4096 (n=1)
_ NT (n=4) NT (n=5) _
Control 7 (51“:‘26)) 16 (n=3) 16 (n=3) b (g‘;f))
(19) 4 (n=2) pris 256 (o 1024 (n=1)

"1 VN titer, "n: No. of kittens, NT : Not tested
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3ARRE FAEoH, FAHET F 25 o] 80% ©]
Aol HAlgo] HATK(Table 5). 3] &-3 w%kol] 3}
7t FA48E $ 35 4,0968 ©)doliTt. FPV
o] zAW A AAoRE §7 AVAM X g
x-lul-J_ _4 o]'—'? —5—94-/] )\/\l T Q‘.z}/\z]_,] _6_51_
A7 FAHE 3 3500 4,096H) o]Ae]9lT}. FPV
o] AW T AFoZE FR AIA T gt
At 559 95, 9k & = SgAAS B
CHFig. 2).

WA Agole] ST Aae Ha 108 o]
32 8, AA 59 dAEEs 3EE 4 glllon,
TARZE T WYL = 14,000~15,000/mm’E G40

AUt F3HA7hs Table 63 7ol 64~2,0480] = Sto}
) 64~=4,096H)| 2 THA] Eolxlom, Z2 e st
270N olEMe BAE 5 ik

ECIE T

FHve| &34 A =
HE 5 23459 29, 45
=

3%l 24
109 9
A7)k A RH Fo] o]F v]7ke] dRHo] HHE
R, At 59 dFSIdol %%El%iiﬂﬂ(ﬁg. 3), ¢
5% A 14~3 % o]%lt}. FHV l ¥y
£ ol FEEA e, ¥AHE
o] HAES B E} Hj*f“’i— ?—% ATl

&5
rlo
A
e
:i
>BJ
m{n
to
oft
=
_<)|L
e r\r
E\I
3?
>4
r_l.4

Fig. 3. Gross lesions of FHV infection: Left; conjuctivitis in the left eye, Right; extensive mucopurulent ocular and nasal

exudates.

Fig. 4. Histopathological lesions of lung in FHV infected cats. Left; normal lung tissue, Right; interstitial pneumonia. H&E,

x50.
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Augt dE3 713A dupde] FoE 3EE 3
Aom, vlola X v &2 7 3Y - W E ATHTable
6). 3|&gt ako)o] s A= FAHET 3 350
4,09681 AT}, FHVE] AW |t LA 2 FAFSH
A9 A9 oS #FAY T gldler, FW
737t 21 gole] Aol HEI A% Jes

=
WA ST kol AT Hae Hd 108 o]
St2 gl AuY 5o IASSE #EE 5 jl%
o, F3leHA 71 Table 63 70| 64~1,0240) 2 rol

6
7 64~4,09600 = ThA] ol om, A We| o2 4

ZolA o e #EE 5 U

FCvel a=Ar ol =X|Ha|sty 47

Y2 2ol FAHF 23U A Folle TEe
AR 3 G A2g FASIRLH, FAHE 3
2ol FEIst AT §lol =G A F= LYol
o} PP o R QI3 2857 A AT T o
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Fig. 6. Histopathological lesions of lung in FCV infected cats. Left; normal lung tissue, Right; enlarged alveolar. H&E, x100.



32.%k0] 3% (FPV, FHV, FCV) &-&3} W] A1 9] § 3} 319

Fig. 7. Histopathological lesions of lung in FCV infected cats. Left; exudation of alveoli. H&E, x100, Right; exudation

of alveoli. H&E. x400.

Fig. 8. Histopathological lesions of tongue in FCV infected cats. Left; normal tongue tissue, Right; desequestrated keratinized

spine. H&E, x100.

HALE Hol7|k & QUiEet A S At} F= 4
= BT AL AcRE Fo| AY, HE, w7
9 AFI £ UASH (Fig. 5), vlol2lx wiEe 7+
3UA e BZEATKTable 5). 331 19k0] ) Z3}3}
A7}z Table 63 o] FAHFE - 35700 10249 ATt
FCVe] A4 sr7dozE Hx7t 845 o] 9l 7
E A AEEC] A Ao, & F5H H$el $A 7t
Aol gdekg AHE 5 AATH(Figs. 6, 7, 8).
WAHFEE dolo] NS Are He 108 o
2 P 2 ATda 5o d4Se 2EE 59l

Qo =337+ Table 63 7o) 425682 Lo}
ATt 64~409681 2 THA] molxl o, 22| We] ek A&
ZAoA ol S #Fd 5 AU

n  #

o] el E 7k AF(feline panleukopenia), 34|
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