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Pathological Damage of Intestine in the Viral Pneumonia Mouse Model and its Application
in the Theoretical Research of Traditional Chinese Medicine
Zhang Shujing, Wu Ying, Qi Xiaoyu, Ge Dongyu, Li Genmao, Xuan Zinan, Wang Qian, Wang Xudan, Li Shuyu
( Basic Medical Science College of Beijing University of Chinese Medicine, Beijing 100029, China)

Abstract Objective: To establish viral pneumonia mouse models infected by influenza virus, and observe whether there is a spe-
cific intestinal pathological damage in the process of respiratory influenza virus infection, then discuss its application on the re-
search of the theory “the lung and the large intestine being interior-exteriorly related” in Traditional Chinese Medicine. Methods;
A total of 48 BALB/c mice were randomly divided into the normal group and the virus group. Influenza virus 50 L 50 LDy, and
mouse lung-adapted strain, was intranasally inoculated to the virus group. On the 3, 5 and 6 day of infection, HE staining was
used to detect the pathologic changes /in lungs, large intestines, small intestines, hearts, livers and kidneys. In addition, blood
biochemistry was used to detect the levels of aspertate aminotransferase ( AST), alanine aminotransferase ( ALT), urea nitrogen
(BUN) in serum. Results; After infection, the lungs of the mice in the virus group showed obvious inflammatory pathological
changes, and hyperemia edema, hemorrhage in the lung tissues aggravated with time; the arrangement of mucosal glands in the
small intestines was disordered with the villus swelling and partial detachment, and the mucosa lamina propria was infiltrated with
lots of inflammatory cells; the large intestine lamina propria and the muscular layer has been infiltrated with large number of in-
flammatory cells and the muscle layer glandular structures disappeared. However, the heart, liver and kidney had no obvious path-
ological changes, and the AST, ALT, BUN levels in the virus group showed no significant difference. Conclusion: The viral
pneumonia mouse model infected with influenza virus exists specific immunologically pathological damage in the small intestine and
the large intestine. It serves as an ideal model to study the Traditional Chinese Medicine theory “the Lung and the Large Intestine
being interior-exteriorly related” and the related clinic treatment.
Key Words Influenza virus; Viral pneumonia mouse model; Intestinal munological pathology; the lung and the large intestine
being interior-exteriorly related

rhE 4> %S :R228 XERFRIAD: A doi:10.3969/]. issn. 1673 —7202.2016. 02. 028

TS BN T R S R R 2P GE LT 20, 0 R A B I R AR, RS | B R
Mo W PR b R LR AL A R i Sk o DD IR 2014 4R Wang S5 7R /DN LRGN
FGIH [/ R [ AR B BT H (445 :81473520)

FEF T A TR (1984, 09—) , 2o A+, S2I0 0, A 58 77 ) < PG R 45 & LAl , E-mail ; jingshuzhang@ 126. com
TEVER : 525 (1980. 01—) , 2z, {4, B2, WFFE 1) - vh B2 245 B35 6 93 2 M 50 VR T B DL, E-mail ; agiwuying@ hotmail. com




- 284 - WORLD CHINESE MEDICINE

February. 2016, Vol. 11,No. 2

BEPET AR v B« W R I o B IR e 2 |
AN GE RS AT, R T IR B A B AT 5 s IE R T
i JE B LI R B W R AL, I o R L i
SN G 32 B 9 o B 1) B IR 3 3K
(), T 2 i Bl B CCRO ™, CD4 ™ T 41 Jifa [ 7 36 41 41
RS , 5 Ll RS PR T B . SR, Wang 2514
5T /N BRI B T 5 A8 R B AE /N, X5 T R I A H
TR TGN RS W K R R E /N R B4 . B
SR T TR 2 R T Rt Jei B IR S5 5 R W 1
AR 1 S B, T W 1 TR A 32 A AR AE K, IR
i WG Y SR SR R A 2 5 L K 1) 48 1 s
AR e B — 2D W

It 5K g A R L R v B O R e A R Y
FENE, HETCER NS, CRIX - A5 R HE
WG KM, K A2 HEisE o5
it 5 R AR e LT ) S 5 s W A Y Sy LA AR Ry 32
BNl T8 2 IR 2 Wi N BBt 9 R 4 I AR DN BRUE
LS BRI, 336 IR f i 78 2 75 LA S
ANTEAE , FFTCAH IR IE o PR, A Bt 5 8 o L5/
SR e B P i AR ALY i U /N L K O T
JOE I P AR O, 1 — 25 BRI AR AR v i 3 Y
AT HARE e, i B R A it 5 K i A e B
W SRR S PRI TE B9 v 04 10 24 A
1 BZRERHE

L1 —Ewee
L1.1 ZhS5hmaekk  HEME BALB/c /MR 48 H,

AT 16 ~18 g, W A b 4l F| A2 SL IR S oL, )
PIaA#iE S SCXK( 51)2007-0001 ;55 85k - it i 15
FR A4 R 35 O Ak A/FM/1/47 (HINT ) |, By e [ 35 B
2 2E L Be 1 A B T SRR, XS IR A AR AR
SPF i1t B b st 4@ A AL S50 3 W) ol o

L2 29 halh HE e atn &l 3 bt 45 7
e A RA R, OB PR At fb 1)
(rpral) A5 (54 ~56 C) W H E 255 Bk 2108
£ FR A ), Na,HPO, . KH,PO, F NaCl ( 1XPBS ¥
W), AR B 2548 b 25 R A PR A | B
1% ALT (AST FI BUN ZK-P-5 0 12070 60 A8 B 5t 8 i
A TR 5T BT (525 4393 2 €009-2, CO010-2 FiI
C013-2)

1.2 SER 5k

L2.1 S 588 K BALB/c /NERBENL 54 IE
WA N, A 24 2 IE RS 50 ne/g KT
TR EEZ AR RN B, £ 10 ~ 15 min, 78 /)N BRIR BEJRR
M I, AL/ Bl G S5 AL WA b, %0 9 2 2 /N B LA

50 WL 501Dy, 55 B 1 S B L, 1E 5 41/ B 45
TC A BERRER S v (PBS ) T S5 0] B o T S B e 45 o
Jei , A/ BN 2 SR IR
1.2.2 JidRag iy 3 KR A SPF AR S
FEWl L, ERHEE SR/ 24 h, 7£37.9 C B E40% ~
60% , 38 R IEALAS ThFEfk, BRI 3 ~ 4 h RIFAE
] b 7KF- Bl — Ik, (A 5] 32 Ak, g R A A0
WA ARG B0, B & B B SR BE R . o FH i
BRHEFIT 9 H IR, IR 28 s AL AR, B MRS 5%, 48h
WCHE T TR R BE R, AR AR IR o AR o 1 e i
(CHA) 055 75 100 SE R AN, 158 30 B Dy 12 512, {4 P Jk
Ye/NRL, R Reed Muench 3 ) 5 8 H X /N
(RO 5 (LD, ) S 10777
1.2.3 /N Mg OEs IR KRR T
MIER 4 R AL/ B fEAR D, 4L 6 d il /R
PIAREE , IFic st/ BRI — eI OIS AT 4T 43, 4153
M EAAT R 0 a3 B 1 43, L A2 47,
ML EARRIETR 3 4, MBI H AR 4 47, B
BURTEIR S 43, FET
1.2.4 HE QL@ T H LA 0 1E 5 A RN
TN T YT 3 d.5 d.6 d, /N b i B |
KW NGy JHEIE 0 I B E A 42T 10% 1 AR R
IOk A K oK R, B R EORS TR K, =
H2REMN , A5 AL R ER S5 ~7 pm,
HE e85 WK S B, dh MR e R ), S sse
AT,
1.2.5 ARG IEH AUR 4/ BTG 3
d.5d.6 d, ¥ IREREL, = & # 1E 30 min,3 000 r/
min B0, W MG, T - 80 CUKFR-AE. BUMIEH
DR W (AST) AF 5% 2 (ALT) FIfL % IR R
Z(BUN) 7K 00 ¢ i ot g o i 7 5 10 BH 5 A
A S A L AST (ALT R BUN f8 7K SF-28 Ji ie/)s BR
O IE FFIE B R B RE
L3 Geibehsk S04 s 5o R AL
+ hrdfEZE (v =) F7R, F SPSS 16. 0 #R4: b #ECH
2 AR L ¢ K. A BR /K ifE @ =0.05,P <
0.05 A4itrm X
2 #R
2.1 /BRI R R SR S — PRI 0L B R T A AR
T 2N B RR RS 1 R AT, A7 o BEE , B2 BN
WSS, PP R s AL/ D R R 55 2 d Bl
AR SR PP e, DO S 3, 1T
FERET ) BRI B E KRE TR, 53 ~4 K
S I AR, WAl ) 08, B v (TR L B B TOOBEE,



B2 2016 452 A5 11 552 - 285 -

556 RITAGHBISET (& 1) o IEF AL/ E TE ]
B TN R Z T T RE(E 2) .

- EFH
= FEA

Q Vv © 2

™
B8 (d)
Bl NERBRFRSHERLE—RERNNE

26+

- EFE
24+ - REHE
22
o
~ 204
]
1€ 18-
16
14 T T T 1
N ™ © LY
wiE (d)
B2 MRRBRFREHERERGEENTL
day 3 day 5 day 6
EY '
W i
4 ot ’E
oS
!
B
|

B3 NERERESRLEMENRETL
(HE 48 10 x20)
H:A,B,C HIEFAMAE3 d,5 d,6 d,D,E,F A4l
FiTME 3 d,5 d,6 d.

day 3 day 5 day &

B4 MRRBFSBRENMNIFFETWL
(HE 326 10 x20)
H:ALB,CHIEWA/NE3 4,5 d,6 d,D,E,F NiREEH
M3 d,5d,64d,

2.2 /NIRRT R i A /0N R 1 B
AR IR/ UM IR /N — 2, I T BE SR, 52
B RS IENIL I o AR 3 K, T
/N UL 23 BN SORUE R R R A R IR
555 FRARAEIE L — 227 K, it B K 5 40 Y
B A REE 5, S5 AT, L BUK . 25 6 KAl
AL L I, J LT 3R 2 fili, Ay fis v & 1

BB, K b — 2, R b R Al
MLRELS AN (18 3) o JRRE AL/ N RRIB IR A HES 2
AL BB R T B v, o 5K 101 A J22 9 2 200 M
B (B 4) 5 RIBFERE A JZ IUZ R 20 12
T, IRARES AT R v (B 5) o

day 3 day 5 day 6

B5 NRRRRERREAGOREEL
(HE £ 10 x20)

H:AB,C HIEFH KK 3 d,5 d,6 d,D,E,F R4
K 3d,5d,6d,
2.3 /NERIAT IR B R O R | O A A 2
LS HE Qe zs g R, SIEWAM L, H 5
ZH /N O R I IEZH ZR0E 5, TG A S B i A
(El6.K7.K8),
2.4 /ERIAT IR BE RS SO e IR S I 4 40 )
mefs il B AL/ B AST I ALT AL v
BUN Kl &5 R 51 AL, 22 F Gt L (P
>0.05) , 15 BH AT SR 7 S G /N RGO IR L O A A
DIRE T B 55 (K 9 | 10 & 11)

day 3 day 5 day 6

Eo6 MRMBREZRLROENRFETWL
(HE 8 10 x20)
H:A,B,C HIEWA.ONFE3 d,5 d,6 d,D,E,F Rl
OE3 d,5 d,6 d,



- 286 - WORLD CHINESE MEDICINE  February. 2016, Vol. 11 ,No. 2

day 3 day 5 day 6

Eil

BX

B S

E7 NRRRRSRRETENREETL
(HE 3£ 10 x20)
TE:AB,CONIER4LITNES d,5 d,6 d,D,E,F hfi#zdl
JIFIE 3 d,5 d,6 d,

e B R ACIMIUIRE e it st
B8 MREBRERERSHMNREEL
(HE 8 10 x20)

0 :ALB,CHIEWHENES d,5 d,6 d,D,E,F R
BEE3 d,5 d,6 d,
3 it

JETE WU 2 T BRI %) WP R S A7 R 3 B
2014 4, Wang S57E ] Exp Med Z%3& B IARIE 1 I
W Yt SR s B JER e 1 | S W A 4 ) B 5 S AL
il TS D2 AR BT 2 I DG T 5 2% R o ) i ek
PR 58 /1N B, Wang 8 A, i J8vs B il v J, Ml
U5 CCRO ™ CD4 ™ T ik B4 241 i 75 & fL I+ CCL25 f
HATFRE s mEddT®, H#ABEN
CCR9 " CD4 " T 4fiJifd = 4= TFN-y, 2248 T i i 1 2 9
OV A QRN 3 DI /7B 1=K - €2 =X 7/ S T e i )
R T iE bR A TL-15 (7= A R fd 1 Thi7
YU AE /N AT IR AL, T 30T a8 1 e 9 s R A
o Wang SERIBFFEMERE T Im IR Bt BI5GB T
WP AR AR A, S B AR WL i SRR —— B i R
FEER (U HGETEJLEE ), i B E R, .0 K
VS AL . Wang S48 i 38 PR AS) B 1Y)
A CRFER ) AT T P R 8 A0 S 1 R L 175
(RS S R i T e B 4 5 o X R A5 1) S 3 IR S T Ik
TR 75 2% G IS A7 TE b T TR A Y B0 S 2 Y R
AR ERT, RN [ 926 A A o R
V7 T TR AR A ol S B A A A 5 A — B, (H I IO

T AT S s B PR R S TR, R R AR A AT
240 - E#H
- FEA

N
»n
o

AST(UIL)
g

180+

160 T T

o
B (d)
9 MRRBFESHEBRFME AST i8R

701

- FEA
- EFH
77 60
2
[
2 50
‘0 L] T 1 1
%S “ A
mfiE (d)
10 NERBFRSHERLFMF ALT i8R0
o - E#E
. 8 = FEA
o
£
St s.
Z
= |
m 54
4 1] . | T 1
o ™ L) © A
B i@ (d)
B 11 /NRRREEEEREFMmE BUN #5FRaM

SR, Wang S5-3I 1320 RE VAl 98 /1 B
B 505 S SR BUAE /N 9 R A AL, N T M T T A
R AR R BN AL , B PR AGE , (W%
FUIEG/INRE  K BE RO AR o i T T TR O A 2
DRI R A A5 05 14 O SR B T Mg 1 T A
HEAER IR BATTTEA W S8 LS T I I 7 R g
/N BRSSP /I R L B T
UL, LA I 1 T o = A R R B 72
FHitk— 2L Bk T i e AL B RS WRITAE R AR
WY, /0N SO O B A, B i3S ) A 4 R P 7
SN RI A L , RN R IR A HE S 2L
B, A2 RAEANIR T, I A RS 1R
Blo ALt — BRI 1 AR AR A9 TR B0, UESE T 0
U S R R DG 7, i U] 8 g SR A i 8
V5 I e B i 0 BA e et . AT BTt —
AP UESE/IN B L B 1 il 98 A58 2 P A A S P 1
AL 7 BN SR IR



HF B2y 2016 452 J 265 11 455 2 ) - 287 -

it RN AR AR L B A R v B U IR B A
FM KRE(RSE - &) s K
5y B, il 32, M el T3k, UL R IB 2
STEECRE , B ENR I AR 2, T AR Rl . B
FRIFR R 5 74 B A Bl AN [, AH >4 75 5 i i) 2 v
(0l i S5 25 b b B o S R AN AR 2R B F A
HIRFR M HAE L EARE R, B e 5%
9o ST it s 22 9 P AR AR AR B B R
PEER L ST B, /N B P i R o
s B K e 2 A IR e b S A
R =, 11 /N 7 e 5 4 A N W (R L= 1 e
i A 2L 0 i SO B b 1T T 5 i B
I, 2R A IRTR ™ AT LA R ) 1 Wi /s B R
PERI , SO B S R . MR it B 2 )5
NIRRT I 2 AR , PR IS R AE R /)
R Lo T M A B o BT A R SR
15, P Ee N R Ge fE . PRI, AR R 5 /N
R L T R S 4 1y ELAT it Al i 2R, O L
BA R A RS AE 2

AR HRE R Akiko Twasaki SEHGZH 4fHE ,
IS IEE e i SRR 5 1) i 928 I 28 A, A2 B i T TR 1Y) 9
97, Takeshi Ichinohe Z5 [ fF 77 5 1 , MR I 38 T JBOR
BRI, g 18 TR A 1) 4 R0O% 919 995 7 R S
CD4 " F1 CD8 ™ T 4l i 11 7 A= B Bt 4% Js i 2 O B A
FH 38 TR T S A T 3 > 1) A P PR 1, TR I
JRH S 9 P A b R AR T 5 o TR AR 2R 9 1) /)
Bl il FEEA7C U 5 5 ) 8 I 257 B A, el i ZH 2 rh
JEG TGRS R, AN BRI TR R, I
P18 J0 T TR A A I RO 5 S i vh By G
ARV P, M T R 2 81 /) Bt s 7 s 25 6928 ) B 52
oo AT UL VAR B I 2 /) B A A i
ASHIEER ST il 5 K A 2 B 38 Sl ARG
PR BRAERCAY SR, H Fi AR AL T v B U e
WE5E Uiz H, FAT TR 5E O 1 4SS Y AR A G BF 5
)iz DA SR 2453759 Jiz 38 B R 7 3 T i A AL
1 BEE T HEA

S 3Bk
[1] Baden LR, Drazen JM, Kritek PA, et al. HIN1 influenza A dis-

information for health professionals[ J]. N Engl J Med,2009,

ease

360(25) :2666-2667.

[2]Chan MC,Lee N,Chan PK,et al. Fecal detection of influenza A virus
in patients with concurrent respiratory and gastrointestinal symptoms
[J].7 Clin Virol ,2009,45(3) :208-211.

[3]Shinde V,Bridges CB, Uyeki TM, et al. Aassortant swine influenza A
(HI) in humans in the United States,2005-2009[ J]. N Engl J Med,
2009,360(25) :2616-2625.

[4]Chenyue Zhang, Ying Wu,Zinan Xuan,et al. pP38MAPK, Rho/ROCK
and PKC pathways are involved ininfluenza-induced cytoskeletal rear-
rangement and hyperpermeabilityin PMVEC via phosphorylating ERM
[J]. Virus Research,2014,192(11) :6-15.

[5]Wang J,Li F,Wei H, et al. Respiratory influenza virus infection in-
duces intestinal immune injury via microbiota-mediated Th17 cell-de-
pendent inflammation[ J].J Exp Med,2014,211(12) :2397-2410.

(6 1F8F5 0N, 7T, £, 5. WIRBLRZS R Ifih e 5 B 1 D g iy 22
TR il 5 R ARR L [T]. A R 254 5, 2014,29 (1)
120-123.

(71T, 9T, EERK, 5. 1 Bk o i O RS 30 45 Jig 70 fili 28 21
CCK-8,CGRP SP B VIP AE AL LA [ J]. [ v 74 P2 25 5 A s
2013,33(12) :1668-1671.

[8IFIBT, T e, 55, NBZ LS A 58 K B2 24 L 40
T R A R E I 5 R AR BT ). A s =
ZEA R ,2014,34(4) :455459.

(9 1w 23, b, sk Il , 45 S BRI 22 05 R iy i LD D AiE
B 24,2015,10(1) ;13-16.

[10 ]3I, , Fe/hE . AT PR E i MO SRR EoR [ M. Jbst . 1]

S R, 1997 :111-112.

[LLIXBR, EHE, INGAE 5. i B I 0T /) BV T PRTRE 9 5 M B
S E R L] i ERUE R 24 R, 2013,25(9) £ 1001-
1009.

(12300, 5K, AR “ i 5 R/ NMAARR R R ()], i B
244674 ,2008 ,6(24) :219-222.

(13 JBRRR , 42574, v S A, JET [ SR " BB AR R IS5 K
FEME[T]. e E 224 ,2013,28(12) :3483-3486.

[14] Wang Tan, Zhong Xianggen, Li Yuhang, et al. Protective effect of
emodin against airway inflammation in the ovalbumin induced mouse
model[ J]. Chin J Integr Med,2015,21(6) :431-437.

[ 15 ] Ichinohe T, Pang IK, Kumamoto Y, et al. Microbiota regulates im-
mune defense against respiratory tract influenza A virus infection
[J]. Proc Natl Acad Sci USA,2011,108(13) :5354-5369.

(2015 -08 -20 M As  TAEZREE: £9)



