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Identification of mouse acute pneumonia model induced by influenza virus using gene
clone and sequence analysis
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Abstract: Objective To identify mouse acute pneumonia model induced by influenza virus adapted strains ( FM1
strain) using RT-PCR, gene clone and sequence analysis and pathological examination of lung tissues. Methods Acute
pneumonia was induced by intranasal drip of FM1 strain. The lungs were collected after 3, 5 and 7 days. RT-PCR was
used to detect the viral load. Amplified PCR products were cloned and sequenced. Pathological and histological changes to
the lungs were observed. Results = There were no abnormalities in the alveoli, alveolar sacs and alveolar septa and no
inflammatory cell infiltration was found in normal mice. In the model group, we found disappearance of alveoli, alveolar
sacs, alveolar ducts and alveolar septa, thickening of the alveolar septal and bronchiolar walls, and infiltration of
inflammatory cells after 3, 5 and 7 days of influenza virus (IV) infection. Compared with the normal group, pathological
changes at various time points were significantly increased (P <0.01). Viral nucleic acid can be detected in the lung
tissue of the model group at various time points, and the pathological changes of the lung tissue were positively correlated
with viral load. Sequence analysis demonstrated that there was 99. 1% consistency between RT-PCR products of lung
tissues in the model group and the known IV ¢DNA sequence (P <0.01). Conclusions Gene clone and sequence
analysis may be used to identify acute mouse pneumonia model induced by FMI1 strain.
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AN EEE BALB/C /MR, H 3 %M/ B —
RS IR 4 S0 W s B 2 A Al 265 5 T 3 A7 A5 750
SE o FE e 2 4 04 T 2 R AL R H o AT
PRI o [ A 1 A DL ARGE . AT R T FML A S
e B/ INER B 2 i R Sl s Y, I A 2 2L
FEAE RT-PCR o 2 4% fAG I | o e 00 ) i DR g o
25 2205 T HEA AR R S 52, g v 5 245 55 3 o 7 P i 26
PRSI0 BER AN 2 K AR , MBS TV G/ UG
I 7 3k AR S PR HES R0
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1.1 %

1.1.1 &  A/FM1/47 (HINI) 2y B #0375 8
B BN E IR ( F ] 931 )7 12 2 2 e o 25 F 9 Py 42
B, TR A7 T AL 7 rp B 2 R A4 B S B e B
LDy, =10 _5'680 29 HIRJE 56 H P SPF 2438 R (1
T T BRI IR BRI R NG
3 FM1M9E2M1E3M2E4MIES

L1.2 #h4 IHEHEEW/NE, #ERERE, R
14 £2 ¢, 1 g E ERER S SL 8 s Y, VF IS
SCXK (1T )2003-0009 ,

1.1.3 &% DNA il 54 ( ABI PRISMTM
377XL) s HH - R 53 AL (3£ B BECHMAN, DU-
600) ; PCR 1% ( 24 & PERKIN ELMER, PE-9600 ) ; {5
B (T8 LEICA) ; 8P L (LKB-V) 5 iy
T RAEE ( H A HITACHTH-600 ) ; {1 Ik = 2 250 AL
(155 HERAEUS, BIOFUGE28RS) ; H 3k A% 2 K RE#E
o Hr A48 (IR RE , EPS-300)

1.1.4  ZZXHA TRIzol . RNA #2HBGR5 ( In-
vitrogen 23], it 5 : 1203406 ) ; RT-PCR X7 & R 5
AP TR (Ri%E) A PR 7] ( TaKaRa) 7 i ( BcaBEST
RNA RCR Kit Ver. 1. 1, #it 5 : Bk2701 ) ; AmpliTaq
DNA 5 & B 26 = ik 7 & (PE 2 ] ) . DNA-
marker DL2000 A=) T/ ( KiE) A R A Al

( TaKaRa) 7= i (fit5-: CB3301) ; PCR 5| ¥ 1 £ 4
TRE(Ki#E) ABRA R A . GAPHD: I-Jif 5'-GA-
CATCAAGAAGTGGTGAAGC-3', F i 5'-TGGAAAT-
TGTGAGGGAGATGC-3', P4 K /Ny 336 bp; IV |
Wi 5'-GAGAAAGAAGTCCTTGTGC-3', F ¥ 5'-TC-
TATCATTCCAGTCCATCCC-3', 7=k /INH 530 bp.
1.2 HiE

1.2.1 451V anmEsEREs  Je0 H
B /N BE ML 2 B AE 3 415 1V il R A R4, B 40
30 Ho AKBESCHk S TV i g A5 00 22 okt R I
Jei /0N BRI AR b, A T4 S #85 0 o /D B L
A 15LD50 TV % 0.05 mL, 1F % 2H 75 [7) 25 414 5 5
Fh & AR R K

1.2.2 B4t SPRIAE IV B35 3 .57 K, %
HFEHLALSE 10 H/NER, B0 B8 A4 i ik, I v £ il
4% 22 58 FH IS [#] 7 I A T A U B 5 22 il il A TG
EP % R AGE G & - 80 C kA T ARAE T
RT-PCR A K 5 Bl s B A Bk

1.2.3 kA TREAZFZNE 4% ZRPHE
[E6 5 G () 2 S R e, VTR LB 29 5 jum,
TAKE - AL (HE) et J5 AEess T~ ARl 41 2105
SEPUES o BRI AL R BB 4 5 R i 4L 4UIE R
(=), 300 F 5 4SS T BBl S i A 28 B 98 i 240
B, BB MY sk e +) L8 1 20 43R
A KB RAEAIIZ I, s B £ iR a e
SEAR (] R (2 + ) L8 2 4 Bl AL ZUR S 4
SR AN S EE TN S KSR BE R ULAR (3 + ), id
355e BAFRAHL 6 iKY F, kU] R AL 3 A4~
BT, = i 2 OLYMPUS BX50 R 4044 8 il
RAEEG ARYE Bk T iR T 40 A

1.2.4 RT-PCR E#emi iR IV w82 I
il ZH 2 TRIzol il B 51 %, 2 A A0 | 5 P9 BE 55 3
2§ UL, %5 FHJC RNase 7K RNA JUHE , HfA5
OD fHIT5 RNA j= i, B J 5 5 RNA 366 %
S — 4 cDNA, X 5 %& 4: 65 °C 1 min, 30 C
5 min, 15 ~ 30 min N2 TR 2 65 C,65 C
15 ~30 min,98 °C 5 min,5 °C 5 min, PCR 1% %%
42 94 CHiAEPE 3 min;94 °C 251 30 5,56 °C Bk
30 5,72 °C ZEfH 1 min,30 NG ; )5 72 °C FEf
5 min RT-PCR =¥ 2% 35 8 WHURE i L 9k, PR 2%
45 V/em, FEIMEIT N WG RPERA
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DNA R B, il A NaCl %9, gk, 92 ol e &2
VES, B0, B FIER . (2) S50 F DNA |
M (pMDI18) SOEHERHES] 16 CHER 1 h; 5i&sZ
YN IM109 VKIE 1 b N5 1 A1 SOB,37 CHEIR
U hs P, B3R . (3) Bk 8 S5 4iifl . ¥ 5
JEOREAT 1S, I FH e 238 At ik B JBUTORE , 45 3 4 Ak 1) Jot
Kio (4) FFFII0E 5 AL P 445 R 5 GenBank
LAY IV cDNA 2341 LK
1.3 SitFoH

K HI SPSS 15. 0 #AF A7 8t AL B GE 11273
BT, SEIEHE LASEL £ ARuERE (x £5) TR, ZH TR

AR R R T 2200, P <0.05 2R A 51t
2 F#R
2.1 FALRXEREHRFENR

TE K /0N BT i v 5 I v P T 25 o A,
FEL I/ R IR AR i . AU ZH R L IV 5565 3.5,
7 R VLI e g R | i B SR A AR T Ok i
TR JEE 20 S RE I RS, DR AR E AN MR
I Y6 BE T A0 0L D ek, AT LR LT AN . AR ZH A
AN ] AR AR AR, IR A LR, 25 S A 4
R (P<0.01), WEI1,%1,

&1

HAMMALRRBIBEWL CRARE - Prer, x200)

A TERCLE, T DL e A b 25 S8 B ) LI A R L6

REAMMIERE o B IV 45 3 RACTIL Ml i o i i i b SR 45 A B0 (7 Sk Bz ), Jf (] B4 J52 . CoJgdfe IV 55 5 R
TRLH , it v [ o PR 494 UL, 200 S U T PN RAE A B 40 (5 3k BT ) o Do Jge TV 55 7 AR TRAR I v 7] o 1 J52 , ) D R k4 A 20 i

RAAFLLANML (7K 77) o

2.2 RT-PCREHRMNEAHANRMBARIV FSH

]

TEHZH/INEAS I T A2 2 AR R A 21 TV g B
AR R ARG IS 3 ~ 7 d Yl 4 2] % 3)
530 bpfdy 3 i B, e 7 K IV R R R R (%
1) o HAERGE IV /N RIS 3.5.7 K, BEE 2L
AL REE R T A M, SR IEAT S (P <0.01)
PR IV /N Ul PR 1 28 et T 20 2R R AL R
LiEES
2.3 RT-PCR ¥ 187 5e BN Fr R B E Lb 3

RT-PCR "3 W) 45 R 55 TV ¢DNA 42751
e, BRES 735,860,886 ,962 1066 {if 5y G.T. T,
G.A 555 EAHN AL E R AL C.CLA G AHFF
Hh, HiAx 525 bp 5P HIkE e 22—, 530 bp 1

PR BAUE 5 BG4 3k 99. 1%
(E2),
F1 PMREBEEIVEHEALHNFETREESHFSHEZ
BHEEXEXER (vzs)

Ml BB WARRRE IVIREEE XA P
IERA 10 0 0 B _
BRIZ]

3K 10 1.83+0.36* 1.89+0.03* 0.910 <0.001

5K 10 2.37£0.33* 1.910.04° 0.841  0.002

7K 10 2.80+0.28* 2.13+0.11*° 0.828  0.003

F 22.047 12.945

P <0.001 0.001

T+ FORIEFH ARG 3.5.7 REFRAME.
WL, P <0.01,

a: 5 [R] if [A] 5 IE
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(HIN1) "™ ARk Sz %88 A/FM/1/47 (HIND ) J&
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W /NEL BTN TV SRl e A TV SR YL iR 12
FAT o I ST B JEAS R m, WSO S ST i A
AU b S BT A I R I B iR 72 R A . /)
FRUBGL TV 5 FEERBUTE T WP T JE e , i s rrg g 21
SLRAT NIEGL IV J5 0 ] BY IV (W H A
FRRERBET SR B —IV i &, =X 816 75 5 W98/ L
BRI R T2

F 4 IV B /IN BRI 98 AR TR e 37 2 5 2
DA SV 7 B S R PR A e 2k
ST EETT IR VEAL . R, DU TR R R 2% B
B, HLARMER W A [ 1V FERfZH 2 b i 3
MR R A SRR o SRR R R AR R AR
O3 F 1] B R SOR I v A AR A SR
I3 F A 2EEOR X B REE DNA P8 17 48
FE W —FP e TR B R, s
FHF B2 24 S
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WOR FHFORL Se R A 757125 , LS B DR 00 28 52 1220
o SLERAT RN, Brill & /97515 2 M IV cDNA
LJFFNIV) A BE IR 99. 1% o Mt 41 23 11 5 7 288
K BT L A A [ B (8] 5 326 00 2 TV i 5 AR
1117 L A8 P JEE 55 7 28 B T AT G, RIS 5 2k i
2, Il LGN e T BB . DN TV Y LA L X 45
A, LU RE 2 1 2 0 M 45 A, FMIL BRI
F /NS R TR A2 AT RE . R, 1V se
P2 A He X 7 3k 4 5 RT-PCR R R 8GN L /)
BRI ZHL R P BRSO, A PR 4G i 48 FMIL
PRI B WA/ SRS i RS 10 A 8005 5%, D ik —
AT HINL Fe bl S e = 258736 i 25 P i 22 B
iR AL T AT A SE IR RE R s OB ST IV IS NS
FPAE R T S E R
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