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Abstract : For the improvement of quality control of laboratory mouse, we investigated the
environmental condition, histopathological findings and serological test using ELISA to mouse
hepatitis virus(MHV), Mycoplasma pulmonis(MP), Clostridium piliforme(TZ) and Sendai virus
(HVJ) of ICR, C57BL/6, CBA and C3H/He mice that were supplied from conventional laboratory
animal facility.

1. The ammonia concentration of facility was below the recommended concentration, 15ppm,
by the KNIH, and the room temperature(21~23C) and relative humidity(40~60%) was optimum
range recommend by the Ministry of Health and Welfare, respectively.

2. The incidence rate of inapparent disease was 86.6% and the major findings in the liver were
vacuolar degeneration with nucleic pleomorphism. The lung was shown the thickening of alveolar
wall and interstitial pneumonia with congestion. The kidney and spleen were observed the mild
congestion and extramedullary hematopoiesis, respectively.

3. The positive reaction rates against MHV and MP in serological test was 97.9% and 37.5%,
respectively but HVJ and TZ were negative.

These results suggest that laboratory mice could be infected with MHV and MP under con-
ventional environments. Therefore we recommend to select thoroughly inapparent infected mice

and to convert conventional system into SPF facility as soon as possible.

Key words : microbiological monitoring, mouse, environmental condition, Mycoplasma pul-

monis, mouse hepatitis virus.
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N B

AYEE Ao 48589 A¥As T3
gRAe A BARYY FARY @Y7} o}F Y
geisic} sojgs o 28 AYFES Yoz @
AYAsE 34 dolgd & 917) WEeld. diFe
2 AYEE ASPME A B 29 4958
o] AYFE ALY Bl g5t BA FA] =6 F
E Qo] #eolng AA FAHA o = ok

ady BAZ e 2L 9A4 2748 BolAwt ¢
ERo, 2Ed A, 7393 5o g Ao oprjd &
AE AAEHY 2 gERFoIth oA od 4
R AAZ Aste] Aol LHEH HPFH
A E Ao APFo] BF AALE FE Y3, FA
gedslc g, gogeta], 9, 3§, g8, A%
ol M3E A AT ARE ANE W LFHE T
g 7hs Aol 27] YEojTh

A o] dFME AYEEE ¥ol AHEHE vt
022 YA O & Clostridium piliforme (©)38} TZ), Myco-
plasma pulmonis ()3} MP), mouse hepatitis virus(®] 3} MHV),
Sendai virus(¢]3} HV]) 59 B84 434S &A%
7] 8 BAFARA G 2, 9 T E H=2
A AAE NYsa ohge A AAY AHSEE
¢ ZAEe] AYFEY AMSEZE AR HEEE F
Ay 71288 vt 2R A EHT-

Mz ¥ oy

HHSE : AW F/1HSIIF XY QRASAA
(conventional facility)o 4] AArgFHE 95789 ICR, C
3H/He, CS7BL/6 % CBA nh¢-2(33)E F392 2%
6ot Y 1AEGY)H 24 2(59)e2 Adsy Wiz
Aty L HGH 2ALE ANHA ol AEFE
L AP g £EEL ARHANA ASEg e 2
L yute F2 Agsta F 13 2 AR
.
AFSBAXTANSY : 195H 849 Alojd] whg-2 ALS
AY 2E, §5, ¢EYo}l FEE ZAHALG. L9
45 & Hydrothermometer(Isuzu, Japan)E& AlS4 9]
AA s 179 @92 23371 F7159 FEY}

FEE 24 94 3089 AEA FHEEY Im ol
A Gastec(Kitagawa, Japan)g ©o|43te] 100cc®] F7|&
Gastec pipetS F3] U & FFA T vudtd &
A gt

Ha| XY HAb: 4 AT 6vtE F Intel e FAE
8 BEe s Y8 Fujiwara FZ°) w2} cor-
tisoned ©}2] F 1mg¥ FAM3he} 34 F FAA L Y
oA 3n}2) & cortisoned FAMEA @1 B AA3L
Aok BHL AA AYFEE ether v} F 7|55 B
2737 R F337)189 FAAAE AT F 1, ¥
4, A%, A%, AFE &Y 10% FHEE0H
1R

1Y 23L& FAEA wE genor oy
t}& microtome(AO, USA)O. 2 4pm F7|¢} Z2AHH S
ThEo| Hematoxylin-Eosin(HE) A& &l Fetd v
o2 aEsgit

ELISA 5% : 243 Ao ZE vl$29 s
& 53d g4e A3t AFE gAdoA BHE
2a3}7] 9jsta] F&oA 1A AT F 1083 1,000
pmo 2 A5ty FF & sy ed 0T 2
Ba3EA gA7E 2R A

&7} 742 ELISA & o] &3¢} MHV 4§ kit
¢l MHV EIA kit, HVJEA & kit¢] HVJ EIA kit, MP £4
£ kite] MP EIA kit @ TZ A4 kitd] TZ EIA kit
(Denka Seiken, Japan)E A}§-3193 2.0 Single wave length
] microplate-spectrophotometers} 492nmei A] optical density
(OD)E T3te] EF¥ A9 low positive BT+ -2 0D 3t
€ YelE AS $4 o2 B}

3 o

ANSEHZANER

A2LI0t 5 : 197E 59 Alold& BT Sppm 9]
39} ghrYolefo] ZAHHUA T B HA 6494 84
Atoloj = )& Bt EA & 10~15ppme] GE Yo}t
2T A g 17ppmo] o] A= 2E U
o B8 £33 F2E vudiy Fxd RVt F
=7} @A 3] & hcH(Text-Fig 1). ‘

A2 195 847tAY AR Y AEE &
o] Z Holx| gx B4 21TAA 23T Alol & A8
94 tH(Text-Fig 2).
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Text-Fig 1. The concentration of ammonia in conventional an-
imal rooms from January to August.
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Text-Fig 2. The changes of temperature in conventional animal
rooms from January to August.
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Text-Fig 3. The relative humidity in conventional animal rooms
from January to August.

TSI ALEY 195 2499 S ASA L 37-40%
o FEE FAFRLY FEY IYRE 5UARA] = 40-
60% 133 JEH] 647 E 8UNAE 60~80% &
=& Yehiith 53] FobE 790 E 80% o4
FEE 7) 25 tH(Text-Fig 3).

HE|ZAEE 44 13 R 22479 A, W, 3,
AA, 03 FollA vk HHeA 1 WA
HEEY Aol Yoy HHE FAY £ flle
2 PuRdEee 86.6%(13 933%, 24 79.9%)Q3 2t
718 W& thg3 Zkok(Table 1, 2).

AAoA e WHe F2 wekd ¥y APy
AL BQon 13495.8%) 2 23H79.1%)9] H ¥w
LHE L §74% R A T(Fig 1) 1249] C3HMHe v}-¢-20)4
EAA g o] BEHA gt

v e B 248 AR F2 FTYxYo] A7
S A=Y ol cotisone FojFo] Bt A HHE K
Qeov o] 2745 JY3d FIYNYT Afo] AN
o o]g9 WHYHEE 79.1%% tHFig 2, 3).

7449 74 B8l HE L cortisone B 73} H|Fo
T 2FA XA Yriyg o]t §H cortisone
EdFe A% d¥7 HFo] 149 ICR, C3HHe, C
S7TBL/6 ¥ CBA vh-$-2oA L ed Fuidd s
91.6%% o} 23} @& o)X= cortisone H]Fo{ ¢ CBA
oh$ 2o ME ol 5 B AT 4 AXUTHFig 4, 5).

AZE BE sbg-29 A4 13 9 239 cortisone F
A7} v Fq T FEA MG FELHEE YL
o 13H100%) 2 22487.5%)9 H HHLEEL L 93.7%
%o

03L& 14 2 239 B4 F2 Ay vjFids
37 ¥4, YT YN EF 2 (lymphoid cell hyper-
plasia)& #2E 4 AT ol WHY Are 23T
ol 1}Z BT Ao 13H100%) R 22H(62.5%)9] 3
T AR d &L 81.2%(Fig 6, 7). o) F 2747
HAA Y2 AE FEHAEY o A7 g4 1342
8T} 237 ¢] C5TBL/6S CBA F&-2 9] cortisone £ 7
ol A 3t A 2= Ath(Fig 8).

ELISARMMH :

MHV S48 : MHV $A &S & 48vie]F 477}
oA FAutgo] Baso] MHVY thd FA &L 979
%B(13} 95.8%, 23} 100%) % hH(Table 3). o}-&#] ICR, CBA,
C3HMHex vh$-2 A% BA 0] cortisone F 0|1}
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Table 1. Histopathological findings in first sacrified mice

Group ICR C3H/He C57BL/6 CBA
NC C NC C NC C NC C

Kidney
Congestion 3(W) 3(W) 3(W) 3(W) 3(W) 2AW) 3W) 3(W)
Interstitial nephritis 0 0 2(W) 0 0 0 0 0
Tubular degeneration 0 3(W) 0 0 2W) 2(W) 1w) 3W)
Subcapsular hemorrhage W) 0 0 0 (W) 0 0 0
(Incidence rate) (95.8%)

Spleen
Extramedullary hematopoiesis ~ 2(M) 3(M) 2M) 3(W) 3(M) 2W) 2M) 2(M)
Hemosiderosis 0 (W) 0 3(M) 0 0 0 0
Atrophy of white pulp 0 3(S) 2(M) 3(S) 0 2(S) 0 2(s)
Hypertrophy of white pulp (M) 0 0 0 2(M) 0 1(M) 0
Neutrophil infiltration 0 (W) 0 3(M) 0 (W) 0 (M)
{Incidence rate) (79.1%)

Liver
Mononuclear cell infiltration 0 2(W) 0 2{M) 0 3(W) 0 0
Vacuolar degeneration (W) 3(W) (W) 2(W) 2W) 3(W) 1wW) 2(W)
Hydropic degeneration ] 3(S) 0 1(S) 0 3(S) 0 2(S)
Nudleic pleomorphism 3(M) 3(M) 3(W) (M) 3(8) 3(W) 3(W) 2AW)
Coagulation necrosis (W) 0 0 1(w) 0 0 0 2W)
Hemorrhage 0 0 0 0 0 0 1(W) 0
Apoptosis 0 0 (W) 0 1(W) 0 0 0
Kupffer cell hyperplasia 0 0 (W) 0 0 0 0 0
(Incidence rate) (91.6%)

Heart
Congestion 3(W) 3(W) 3(W) 3(W) 3(W) 3(W) 3(W) 3(W)
(Incidence rate)

Lung
Thickening of alveolar wall 3(W) 2AW) (W) W) 3(W) 2(W) 3W) 3(W)
Interstitial pneumonia 0 0 0 0 (W) 0 0 0
Congestion 3(M) 3(M) 3(M) 3(M) 2M) 3(M) 3(M) 3(M)
Mononuclear cell infiltration 0 0 0 0 2AW) 0 0 0
Lymphoid cell hyperplasia (M) 0 1(M) (M) 1(M) 0 0 0
Hemorrhage (M) 0 0 (M) 2W) 0 0 0

(Incidence rate)

Note : (W); weak, (M); moderate, (S); severe, NC; non-cortisone treated group, C; cortisone treated group.
* Arabic number indicates number of animals observed histopathological findings.
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Table 2. Histopathological findings in second sacrified mice

Group C3H/He C57BL/6 CBA '
NC C NC C NC C NC C

Kidney
Congestion 3(M) 2AW) 3(M) 2(M) 3(W) 2AW) (W) 3(W)
Interstitial nephritis 0 0 2(W) 0 0 0 0 0
Tubular degeneration L(W) 2AW) (W) (W) 2AW) (W) 0 3(W)
Subcapsular hemorrhage 0 0 0 0 0 0 0 0
(Incidence rate) (79.1%)

Spleen
Extramedullary hematopoiesis ~ 3(M) 2M) 3(M) (W) 2(M) 1(M) 2AM) 3(M)
Hemosiderosis 0 0 2AW) (W) 2(W) 2AW) 0 2AW)
Atrophy of white pulp 0 2AW) w) 2M) 0 W) 0 3(M)
Hypertrophy of white pulp 0 0 0 0 0 0 0 0
Neutrophil infiltration 1(W) 0 0 2AW) (W) (W) 0 2AW)
(Incidence rate) (79.1%)

..I:ivcr .
Mononuclear cell infiltration 0 3(M) 0 2(M) 0 3(M) 0 2M)
Vacuolar degeneration 2(W) 0 W) 0 0 0 1(w) 0
Hydropic degeneration 0 3(S) 0 2(S) 0 AS) 0 3(S)
Nucleic pleomorphism 3(W) 0 2(W) W) 2(W) 0 2W) 2AW)
Coagulation necrosis 0 1(W) 0 2AW) 0 0 0 1(M)
Hemorrhage 0 0 0 0 0 0 0 0
Apoptosis 0 0 0 0 0 0 0 0
Kupffer cell hyperplasia 2(M) 0 3(M) 0 2(M) 0 (M) 0
(Incidence rate) (91.6%)

Heart
Congestion 3W) 2AW) 3W) 3(W) 3(W) 2AW) 2AW) 3(W)
(Incidence rate) (87.5%)

Lung '
Thickening of alveolar wall 3(W) 2AW) 0 2AW) 2AW) (W) (W) 2AW)
Interstitial pneumonia 0 0 0 0 0 (M) 0 (M)
Congestion 0 0 (M) 2AM) (W) 0 0 2AM)
Mononuclear cell infiltration 0 0 0 0 0 0 0 0
Lymphoid cell hyperplasia 1(M) 0 (M) (M) 3(S) 0 2(S) 0
Hemorrhage 0 0 (W) 2(M) 0 0 0 (M)
(Incidence rate) (62.5%)

Note ; (W); weak, (M); moderate, (S); severe, NC; non-cortisone treated group, C; cortisone treated group.
* Arabic number indicates number of animals observed histopathological findings.
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Table 3. ELISA of mice serum to mouse hepatitis virus (MHV)

Cortisone treated group Non-cortisone treated group
Group Strain
1 2 3 1 2 3
ICR 0.792 1.081 1.351 0.611 0.978 0.828
First CBA 1.258 1.526 0.647 1273 0.843 0.443
sacrifed
group C3H/He 1.258 1.854 1.072 0.986 1.530 1492
C57BL/6 0.250 0.502 0.680 0.623 0.485 0.880
(Positive rate) (95.8%)
ICR 1451 0.875 0.568 0.628 0.798 0.629
Second CBA 1.481 1.393 0.581 0.523 0.944 0.792
sacrificed
group C3H/He 2.063 1.364 1.242 1.662 1.384 1.200
C57BL/6 1.394 1.149 1.213 0910 1.556 1.284
(Positive rate) (100%)

* Note : Low positive 0.397, High positive 0.663.

Table 4. ELISA of mice serum to Mycoplasma pulmonis (MP)

Cortisone treated group Non-cortisone treated group
Group Strain
1 2 3 1 2 3
ICR 0411 0.177 0.296 0.330 0.192 0.244
First CBA 0.195 0232 0.273 0.198 0.183 0.193
sacrifed
group C3H/He 2181 0.612 1.154 0.203 0.608 0.520
C57BL/6 0.201 0.183 0.177 0.472 0.198 0.194
(Positive rate) (29.2%)
ICR 1.058 0.949 0.583 1.028 0.987 1.687
Second CBA 0.198 0.188 0.202 0.240 0.215 0.195
sacrificed
group C3H/He 1.778 1.619 0.295 1.226 1.766 1174
C57BL/6 0.211 0.196 0273 0.188 0.333 0.208
(Positive rate) (45.8%)

*Note : Low positive 0.401, High positive 1487.

H S F 25 FA%EE 1Yoy CSTBLG pl¢ 2

cortisone F-o{ 9] 7 ¢ 19t o] FHHEE HYt
237 9] A$-9 & cottisone £ 73} ¥] T F9 RE

uh$- A7) FAuS-E JER 100%9 F4E&S Ry
MP LA 8 : MP $4 &< 48v12] 3 18u}a) 7} FAdt

48 Ho] 37.5%(13F 29.2%, 23} 45.8%)9) 74 & & Ve
%1 ch(Table 4). 281} ICR, C3H/He, C57BL/6 ¥ CBA 1}
-2 Apolo] FA g Ao}t AT cortisone F T3
H R F Aol zto] & RAT F, 13} ICR op9-2
9} C57BL/6 u}$-2 2} 6utelF A AE cortisone Fo &
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1njgjgto] FAute-& B 167%9 FA4& < BT
a3y CBA vh$-2& 57 $AuES ¥ T C3H/
He o}-&-2& cortisone F94F E57F G4 S By
100%9] ¥4 && Yehiith #3237 9] ICR vl
s} C3H/He v} 9~ cortisone 23} HESF BF
7h FANEE B 10% #E &€ YeEbd ¥ CBA
o} 29l CSTBLI6 n}$-AE 57 SAWEL Ryt

HVJ dlola{aet TZ o€ : 13 % 23} ICR, C3H/
He, C57BL/6 ¥ CBA u}$-29] cortisone £ F3} v &
of F EF7t HVI vpolgl 2 2 TZFo) SAHSE B9

Table 5. ELISA of mice serum to Sendai Virus(HV])

T}(Table 5, 6).

o &

g, s, A&, gt 59 YyAeEokdl AF
He 272 48522 4F d79 4844 294
Qe dHolHE et /M 71Eo] & 840t we}
A AEEEY 1FYsE A FAUEN E4AY
ol ¥ Ue H4¥TEL ATHAY FHAYY B
A e FANA 4F A79 A 2o d 4YF

Cortisone treated group

Non-cortisone treated group

Group Strain
1 2 3 1 2 3
ICR 0.184 0.182 0.204 0.199 0.208 0211
First CBA 0.311 0.230 0.237 0.221 0212 0.310
sacrifed
group C3H/He 0.198 0234 0.229 0.209 0.200 0.191
C57BL/6 0.222 0.208 0.206 0.282 0.219 0.197
ICR 0.219 0.226 0.198 0.217 0218 0.224
Second CBA 0.223 0.224 0.198 0.228 0.258 0.218
sacrificed
group C3H/He 0.225 0.276 0.226 0.218 0.341 0.243
C57BL/6 0.220 0.195 0.229 0.196 0.198 0.197

* Note : Low positive 0.538, High positive 2.098.

Table 6. ELISA of mice serum to Clostridium piliforme (TZ)

Cortisone treated group

Non-cortisone treated group

Group Strain
1 2 3 1 2 3
ICR 0.181 0.191 0.196 0.189 0.188 0.200
First CBA 0.193 0.205 0.199 0.183 0.195 0.192
sacrifed
group C3H/He 0.226 0.216 0.211 0.198 0.185 0.202
C57BL/6 0.222 0.206 0.185 0.214 0.234 0.199
ICR 0.179 0.187 0.189 0.194 0.195 0.198
Second CBA 0.189 0.195 0.201 0.188 0.199 0.197
sacrificed
group C3H/He 0.233 0.245 0.200 0.220 0.209 0.205
C57BL/6 0.216 0.197 0.212 0.202 0.218 0.210

* Note : Low positive 0.590, High positive 1.043.

- 617 -



EE AYFEAEAA AT AL AYFETE
27} 7bA oF B H 3ol o Fojr},

ol AN A HAAFe A FELY AHE
g 4YFEE R E o] barrier systemo] A W4, f4],
FFH%E SPF APFEoIFE oA AYFEY 714
3749, 2840 29, AYe 5 AYETES A8 H
' A £A7 A g1 . gekA gFeAE F
958, FAYEE, 5A9AEZYF E(Gnotobiote)
9 g 5o Q77 B3 o] FojA 1 U ¥ obyzt
ofd gAAYd ojd APFEL MHsteiol vt
s AYRIEE s FYste FHoT

ag} $evete] A$de A5 2HAY AYF
B2 AHgdle d7A0E BESEE FAHLE FL
dHYdx F R do] FFgon HIAARE
SEUFst BHetn Qe SHAY dgz3} 33
sotgA] £3 Bx AEFEAH] dF 2AL 9
Fo] Ageoly APFE WA FAEHME Y
A, 71 4%, Jgz4otA Wy I8 J42H =
AbE gE A By} §lE Boltp.

AYFE ASZHY F4H 292 L&, 5, 71F
59 71589, 9A, 7], 28, 29 59 A
29, A4 24 59 FARYY, AMES T 5 B
F89 5 2 80 s,

ol FAMNE AFALY & -9 AV BF
AYFEY FF g g Fole oy vhe2E
H 8 4AF9 2% 1988 69 10452 Agd By
ALZ R 1Al 88-39% "AYEEY S H B Fo &
T 712(88. 5. 27)'d] g5 2% 20~26T, FHFE 40~
60%, $EUol F% 20ppm o8t 2 FA}L JoH o]
FAY ARAFE FAT FPRALALTL AT
88-51% "SPF A YT EAE E A&7 FH(1993. 7. 5)
J o8td L& 4§ 24+1T, A% 25£1T, &% 55%,
gtz ol 7] 20ppmo] 8}, % 300~500Lux, ¢ 50F
olgt2 FAZZ Yot ¢H BB F KGLP 4
Al gatd APFEASAY BHFZAL 25 20~
26C, &% 40~60%, 3t EYols E 20ppm o] 3}, AWE
e A 40~85cmo A 150~300Lux, A& 60F o]32
AL Ut

AEA FHZAE AT B 2ARTY A AW
LE7l 195 897x A2 21-23CE FAIAR
FEE 40-60%8 FAEFoH gRYMEREE 185

¥ 5471A & 5ppm 0], 695 H 8UAA & hH 210~
15ppmo] FAH &, §E, $EY} & Fo] BA
AL R3] 88-39%F ¥ KGLP'E $F39ou FYH
AGHATY o7 885150l M FAHET YE 2L, &
E9E tha Aozt UM o) ZE HL AEA|A ]
SPF AlAo] olujel &l 2§ SPF A 29 ARs7}
g3 o752 dadojol & Ao AHE + 9l
& A0 Ag gt olgE AEHE 57} 60~80%
2 =3 ¢RYol X7} 10~15ppm AEE EHUTHE
e AR A8 Rnsor @ APer A%
gt

EAQANE 29, 28, W7, 71F 5& A0
oo ASBAHEYN 1Y = QALY ol VIE
T AYFEASZAYL FAE £ dE 78 8adE
AN AF 2A1E oot e Aoz AgET 59
dRYcl FE9 AS FFo Hlg Fxo BA ¥R
gAML 48 Y FHe & &), Ak Fo] o F
oAA B3d 7% Rog ARHE v ABAS)
A FE7F NS F vk HoA ARsaeld 47 3
E Aoe Aot 281 AupEQ 790 = 80% ol
A9 7t 71Z2HAed o)RE A o dz
Ad 4o] Aoy ASA HHY §EF A
A FAE Qe Wete] viAE ok & Aot}

8 gEYol AslE 20ppm olFE FAH IA
EAE HA goy Gl Ayt F2 25 B
go 71983 o] AL 2R FRT} Z2HY Ao A4
7t 522 99 F57 F& zeolite W E ZHPLZ
2E AE uFHY FAHQY AN Fgo] HuE
Fodd N FxA GRYL FrhEE AE 9] 9
HAHE Burt ¢ilEE He AL HAE B3z F
Zo] 2P FALH|Y dFHE 427 EF}e W
HE A7eE AT AT B Ao A agn
FZNAE 2533 FUE B7|7} AFH2E o]
FANEE 248 Ao vpEAY o2 AgHT

obgg u 0] 4% vre} go] GrEYo} HAHY
A% FEEFF7 gold A22A 7 qFAo] F& A
AP Eo 9F N2 XD E(enrichment) = A2
£ 9¢ A0z Azdh

dutg oz ASEAAM BeM e E3) SPF A4
AN =S A P QUGN AT A B & AN
goid 5o AR APFEL ASETEYE & de 7t
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S0l YoBR SPF Al 42 ARSI} o] F) 7] A
g oo g Azt Y3 L FETh

g2 BEA AHS dodle Fo AL 4R
' 2} (salmonellosis), TZ* (Tyzzer disease), HVIH (Sendai
virus infection), R} 3+ (mouse hepatitis), v}o] 2 L&}
Zv}9 (mycoplasmosis) 54| o] & 4% 4, 2EY
2, §789 Fo o o) 4A HAY 22 #EY
falo] € £ oje} @A} AFEA Hole EEAY 7
e Yosng ZHo| wf¢ o9 B3 ASE e
UG A A M E AP ZEE 2 of 28 op7|§TH™.

yolzba ojgk e BEA AAAYAY 4EFES
gaez A¥se 3¢ 1 AFA] 2A Ads &
X0 QA G Ro] FAHY Faon

2 A8 154 4 22439 AFZNA v 8L
7 o] cortisone T Fo|u} W FEAF BFolA #2E ]
o) 570) AgoA o]z 24L& £ AYTE B
a9 Aol Bk B AYAFdA g 274 L
WA o2 QA= e Zo| AMGEA o] EFFH
Aol vjekg Wio] ofy|frkE Bao HFo)P ALS
87 B4 5]99 Aoe Agd HFY A$ o
5 ojd WHAAE B3 5 dATT YA D o
AFAAE o] B0 nag AT o] FFYxY
27¢ #23Y 4 e ol& cortisone T o
HYGA 2 FAAo] FZHo] §d3e 2494 &
Aoy ALSAE BFolut A AU 2EH 2 A
T AT HUFEY A JFEFA g3 g
F ATE YolA B g ool EFHoR FEF A
o2 AZgr

HFAME 1} EBE 2479 AS o] %] B
g A3 o] APy FEEA o] FFAHJ olE
AZo] gAHZ npolg 2 7ho o3 Eddrie gt
2ol 4ZsE 9 olvtE nlg2o] E3) EHE
$2 g ol ad gF 4azo] ohdst AR HH
ol YA ZAlo|A MHV7E 97.9%9 ¥4&S B
Athe Ao 98 SgddE Aoz wdETh

ol g8 7HFA BAHE FXEYL AERSE, F
FEF, B8, HAS Fol & 2EH 20 93
B EgE JoM® Goz AHg8A)Y AR B &5
3 2o #49E #gs 879

Hge) A% 14 2 24 RE 4% o] V0 Bug
Zo] 2 AEY w3F2AY ¥ ZTFEANEFHY

2 A4 dYao) gAHEY ol nloj2EH=
vt EYH 27Ao)ge HMA ofote MPd 9
3 o E Budd. ol MPY A&l B 482
3} 37.5% Avhe A g8 JdFEdn AREY. 2
Hub w2 Y dodle Yglo] MP oddE
Pasteurella 7+9, HV] 749 2 PVM(peumonia virus in
mice) §0] YtHe FM* o)A o] g o3 YAE F4
2 oy & 4¥oA g HVI volzj 2o ¥A T
2 Age)A dA4o] gAuthe HolA HVI uho]2j 20
g% HHL old Ao FAE.

8 o] 5’2 ICR, C57BL/6, CBA, C3H/He v}$-2 &
fAo2 HPEEE B4 b o]EF ICR vl$27)
Halo] Aty stdoy 2 AYMe oles A
F3 gAglel g BFE £ YAt 1Y P
4o 432012) 9} ICR v}$-28 Do W2 H8HA
A4E & v slo)ZEe=elE e Yehd Ao 125%
Acte HoA B o B AgolM $2E vlojaZg=
oh & JuhALS A Mo A fojdte] ZEES o @ A
o2 Alg"t

ICR, C57BL/6, CBA 2 C3H/MHe t}$-AZ tj4 o2 3
A Aol BE B d¥Fe] MHV $A&o) 97.
9%FTHE AFAL o] §%70] ZALH T 40~60% BT}
15-24 HE FA oo 77 AHEF < ICR #f
$2 189tE] & tid o2 FAE A} MHV 44 &0
50.3%Gche 21”2 57 AFSA9] ICR o}%-2 1900}
g & yes AN b 34-71%9] FHEE Bide
Ho*ao 116 A 28u) S &S BYTE A
& dualSAId e Ay A s} BA7L Qe QLR @
g5o] ASa BANEE A X7 243 o] F
ool g Ao AlgHrh

FH 2 $4EE el 492 #AME A4
INA}NE AXE AP AR 128 $= AR
SU4 MHVE FE2 Z3749ola 4% v gd 94
B Ao A vlo|gart FAEE PPN ZZoluy
Fo] #vks-29 FE8o F715H A FheA g4
o} mehA vpol2j 2o AbIAE 98 A cortisone F
Ao 9@ FEo] o AN FAYel2E 3}
F 23 AASz o 2y X E gAY AN &2
A& Aol filter cap& FH3AY 27 o] ALK Ao
laminar flow $ =& A= AL ulgA g Aoz A}
290
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MPE w204 T3 E7] FHE 927E YR
HQ | PBE o] TP 4nteld ml42F 170hE] 7}
MP $Aute& Bd 386%9 FAE&E BAYL 3HF
3, A3 A% T ASFE AALE ZAR v} 15.0%
W2 875%2 BT 593%9) #H &L B A
8 3 5L 108%9] 794, 4 97L& 125%9
A8 &L Bade § I MP 19 EE Rad v
ol £ AP FAE FF 375%%F Aolg BY
th. §8 MPe &3] A5 ZE&o 2ol de A
027 A JE AH gol ¥ APIAE 13 A9

$= ICR, CBA, C3H/He, C57BL/6% C3H/He w}$-27}
833%9 F3ig &g vEbd vhE 23 AN e
ICR ¥ C3HMe v}$-27} 100%9] ZE4&E YA
gt CBAY C5TBL/6E &4 ¥Hg& Bgth

MPE &3] AAAYee 7213 APAFd A 4
g njxeg MP} gl vte2d FFE 98ME
MP7} F7/1dgdcte Ho A3t Y3 A5EF
& FAINEE o} & Aot o}& dEYold
FEASo AF3EIIne ¥ HEE FJ¥E
A el Qs Aysr|g F7)14%F ol etk
g Aot

ojotztg AMo]l 8 FHE AL 23 HHYA FEYo}
57t e Aded da E4dE Az 4Fdd
ob&d ASBRANAE A HAE AWF71 B8]
g8 AHE FUAAN A% ¢@HE TV FA 2@
B4 & 2N AE GeA e §A FHER A
ATFY ot 885150 #AE W 7|F7F 2F 13~
18eme] &2 SHHJ oM AT 14~183 v} 7|34
2717 ARHAEAE HEH ok & Aol

HVId o3 o}7|5& HVI ¥ & nhg29 F4 3F
1Yoz T 196830 44%, 197339 64%”,
197730 66%* 502 F715 1 o] 2A A7 H1
Aed Y B A AE2HA FR 19
U S-guetel A HVI Z& o] 19039 62.4%] FA4&
€ Be Ba%d 199790 2% $4&¢ B
£ 22 3o ol A3 AT + fdta AlRY
22 AYAAY 9FX-HE A8 A2 cortisone FA}
o & FEW AP AL NG FA FA =
A7) & WP o2 upole] 2 Q)9 FhsAE YL
2 wAstefo @ Aolth

oh-& & Clostridium piliforme o] 2} o}7]5 &= TZHE

2 ZAME 14 R 23 R4 HEHA ggted
o) A Ty ¥4 &0l 6.8~169% Bt P o)A
TZ7} YeAbE A o] AJE /M54 & AE F e
22 FANE ALY vl28 A2 cortisoneS T
F A& 7Y Tt FEAIZE st Y S48
o 2A FA ZYA7E Ro] up@A st Al E

£ A7 ZAMIA TZU HVIZL 8 & SA8EE BA
g s A% ve2E dgez AFASA
MHV, HVJ], MP 59| & A3 $(seroconversion)d & =
Abg vF 8 EZo] o] F Alojol M 4 A doidttte F
Ao ]Fo] B W) QUARS A FEZERAE 9
¢ AT e Bt A o|FoAA Fod ¢HEY
1 Atg €t

g 8

AETEY FAEYE A V2R E pHAR I
HAA S @ APFEASTY AUBHRAE AA S
T GRS A EelA F5H £ ICR, C57BL/G6, CBA %
C3HMHe v}¢28 o2 Heza8H 34 4 83
33 ZALE ZAM v g3 22 A3E 4AT

1L AMSAY gRYol 35 15ppm o] 32 FYRA
AAATH o 88155 HYFEAS R AT
Ao FHAAL AU 2 = E 247 21-23C
2 40~60%2 4 RAAE R 1A) 88-393 APEEY A}
5 % #Yr|Edle FRIAS

2. 3%, 1%, A%, A%, A% gides Hezg
34 A4S AAE vt A A FE 86.6%7F W] %k
A 1= WA E BT §, A% L
PlgE FEE B WAL X2 248 KA
o RS FEUAS YOy A4S BUT AL
HETFAEZA Xy w9 224 AdLA S
Yeti A

3. Mouse hepatitis virus(MHYV), Sendai virus(HVJ), Myco-
plasma pulmonis (MP) 2 Clostridium piliforme (TZ)) o] 3
YA A ZALE A A8 v} MHV 97.9%, MP 37.5%9] <%
&€ B Ao HVI% TZE 4988 4
ERf At

o] 49 Z3Z v FoE o YEAISA oA AL H
o FFHE vh2e vhe2 g R vho]I G2}

B FAA7tedel 2Rz FF FAEH] gle A%
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% mhes F3E A9 ELISA 713l 98 A7 HA & SPFAI2YLE Ausatelor ¢ Ao dedn.
CELEPES LY R ELLEL AENEEEED)

Legends for figures

Fig 1. Note glomerular congestion, second sacrificed ICR mouse, non-cortisone treated group. HE, X 400.
Fig 2. Note splenic extramedullary hematopoiesis, first sacrificed ICR mouse, cortisone treated group. HE, X 400.
Fig 3. Note splenic extramedullary hematopoiesis, second sacrificed C3H/He mouse, cortisone treated group. HE, X400,

Fig 4. Note hepatic vacuolar degeneration with nuclear pleomorphism, first sacrificed C3H/He mouse, cortisone treated group. HE, X
400.

Fig 5. Note hepatic mononuclear cell infiltration and Kupffer cell hyperplasia, second sacrificed ICR mouse, non-cortisone treated
group. HE, x400.

Fig 6. Note pulmonary hemorrhage and thickening of alveolar wall, first sacrificed C3H/He mouse, cortisone treated group. HE, X400.

Fig 7. Note pulmonary peribronchial lymphoid cell hyperplasia, second sacrificed C57BL/6 mouse, non-cortisone treated group. HE, X
400.

Fig 8. Note pulmonary hemorrhage and interstitial pneumonia, second sacrificed CBA mouse, cortisone treated group. HE, X 400.
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