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Analysis of animal models of viral pneumonia based on clinical
syndrome characteristics of traditional Chinese and Western medicines

DI Peiyan, ZHANG Shuangli, KANG Le, MIAO Mingsan "
(Henan University of Chinese Medicine, Zhengzhou 450046, China)

[ Abstract]  Viral pneumonia is a highly infectious respiratory disease. The disease course develops rapidly and the
incidence rate is increasing. Therefore, it is important to establish an animal model that corresponds to the clinical
characteristics of traditional Chinese and Western medicines. This review summarizes the method, mechanisms and
principles of the existing models by summarizing a large number of studies. In accordance with the proposed clinical
diagnostic criteria of traditional Chinese and Western medicines, this study evaluated the anastomosis degree of traditional
Chinese and Western medicines of various models. The result showed that the model of viral pneumonia with damp heat
syndrome caused by a high fat diet, virus nasal drip, and swimming for 30 min had a high degree of clinical coincidence
between traditional Chinese and Western medicines. The symptoms of fever, sore throat, cough, nasal congestion, runny
nose, and dyspnea of the model animals are more consistent with the clinical characteristics of human viral pneumonia, and
the pathological changes of lung tissue were obvious. There was a large number of inflammatory cells under the bronchial
mucosa and around the tracheal wall, which was highly consistent with the damp heat syndrome type of viral pneumonia. By
analyzing the advantages and disadvantages of each modeling method of viral pneumonia, this study provides suggestions on
improving the animal model and ideas for in-depth study of the pathogenesis, diagnosis and treatment method to promote
clinical research of viral pneumonia.

[ Keywords] viral pneumonia; combination of disease and syndrome; animal model; traditional Chinese and

Western medicines; diagnostic criteria
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SR EETEMT 98 (viral pneumonia, VP) J& H ik 7 4L
SRR AAE , 18 H T8 b E R B 1] T
SEHES | R A AE , T SO I AR AT BB
ZPIRIG Yo TR e TR, BIFIE R B, I B IR
YLTEARA B MERT R P 7 25% ~50% , il R B
THHEE ORIk 2 KT 5 & LITLE, T4
NN FERE S T I R 1 R BT A
SCHEGEX; VPP B PR L A 32 B bR e A T U 24
S NI SRR AL AT A A A B T — 2P ST
VP P, Ml ARG Y 7 B PG S SR LR

1w SR 2 B Em AL

1.1 HREZZFNG

VP 1 & A 38 5 A AL S s 1R B LA AR
SO AR R AR AR 2 IR G B AR I IR, 2F 1 42
ZEN RS AR | e E I aT R L B E
AE . SR VP 32 A R B e R
B WIS B P IGE A M B IR B I 5 B
SES HRTRCA R UL 22 K (0 R TRAT T R A R
WAL HINT 3 80 B HTN9  HSN1 & it J8% B¢
S S WER A N EWN A SR N
SARS-CoV ,COVID-19 % & YL L 5 H W) 1 3R LK

AN, B R T LEE R0 B I 4% 22 R PRI GE A
PO 75 | R I 8 BE L TS 0 1 N O i 2 | R
FREFAE) AR B | 0 il 4 o 78 R 22 I 4
K, H3AT7 =R AR
1.2 HERERN

Joa BEPEIT A AE T S rh I JC U0 Y 44 k8 R
TRy s T BEDT BERE IR AR NZ UK | i E
SIS RECH VP R IE SR R
AR s L AE R, BT 3R K LAl 2 T LA A
P, T S, P TR RH, SR = B S g AR

2 REMMARREESHIRES fERHEARE

2.1 FEZHERE

VP {4 B2 WikrifE 2 1R 2006 4 %17 ¢ E
IR 5T EY T 2008 AF K AT (P RHE
WHTLWE BRI Y BARSE SR, F=E 4 Rl R
SR SEIR R A MO X A MRS A RAE
I A ARAETT 40, 48U P 2R R AE 25 N T, Bk 2
Wiksif L2 1, AR SCRR'™ BBk 12 W 2R 6 R
XA TR o AT AR, PR I PACRE bR 4 Shy T 0 P
Vo HIRAE 30% , 5256 212 Wil 15 B &, WKAE 30% ,
ARV MR 10%

R1 VP VL2 KibRifE

Table 1 Western medicine diagnostic criteria of VP

/325 Classification

29 Performance

I RE R g 5 T
Clinical symptoms and
medical history |

Laboratory diagnosis Il

T X ZeAdrr I

Chest X-ray examination Il

Yk A/ KR IV

Physical examination/signs IV

LINSE v el
White blood cell count V

LU BLAARAE VI
Histopathological features VI

(1) B IR EMPIGE IR IR, (2) T A R R A R A R e 4R L (3) IR
NP E B A

(1)Fever, headache and other symptoms of upper respiratory tract infection. (2) Severe cases include
dyspnea, disturbance of consciousness, shock, heart failure, etc. (3) History of smoking, respiratory

diseases, etc.

(1) RTEE/ R R RE o B 22
irology/etiology, virus isolation was positive.
(1) Virology/etiology, vi il posi
(2) MG TR S TgG TgM TgA &b TIEH 4 5l £,

(2)Serology, contents of virus specific IgG, IgM and IgA are 4 times or more higher than normal.

F B (0] SN 9 1B, I B 22 | /D Bioa] A i S5 A U FEE AR B2 AR B
It is mainly the manifestation of interstitial pneumonia, with increased lung markings and a few may have

lung consolidation and pleural effusion/shadow.

(1) 7B AR AL 0583 , A T R, (2) HRE I AT DL ISR = Ok 1 B 2R 3l i 3 T )
Rz )T SR RS IR O PR,

(1) Respiratory sound at the lesion site is weakened and there may be dry and wet rales. (2)In severe
cases, three or four signs of inspiratory phase and body fan can be seen. Extensive dry and wet rales can

be heard in the lungs, often combined with signs of shock, heart failure and respiratory failure.

— TR, AT R i AR o 2 A 20 T T 20 S ORI o PR A R

Generally, the count is normal, but it can also be slightly higher or lower. The total number of leukocytes
and neutrophils increased in secondary bacterial infection.

SR8 PR L5 005 , AT PAY £ L T B 9 2 R A A IS BB

Diffuse alveolar injury, alveolar hemorrhage, exudation of a variety of inflammatory cells in the stroma and

formation of hyaline membrane.
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2.2 HEHEIRAE

VP HRESWRR MES IR 2002 4F K& AT R R 25 5
2yl R BT 5L 4 TR (iR 4T ) )1 2019 4E K AT )
LR B M Al % P 297 4R R )1 M 56 XX
kT B I AR E 2R 43Ry I FE TS E | XUARAR i
UE IR AT IE | B $4 A JiliE | BH K il $431E | i <
JEUE U BH 8 8 UE FUHS A BRI UE 45 AR = 2450

Il R F0E RUE 5 KEE, TEM VP shiiia 5 v
G PRIZITARER W) GG DL, DWL36 2, FEIEFTIH 400 .
(1) KA VTS 5 (2) i R P 1/ 2 e
()R AN KW= J1, WIIE: (1) S FE W ; (2)
AMEE /D RAEREZE; (3) 1T 18 ; (4) DB,
WA ARG SCER Y K U URAE 20% , Ik
WEERIURAE 10% , 531 100%

Fz2 VP P EEWibRIE

Table 2 TCM diagnostic criteria of VP

SnETA |

PR il Wi

Syndrome .

. . Main syndrome Secondary syndrome

differentiation
SR e A MR AL, 1 , e

ROEHBIE IR JEAF Sk sy eV o RV IR R e e o .
Wind cold A=< He Tongue is light red, the moss is thin and

stagnation

of lung syndrome

JRERATR il E
Wind heat
stagnation of

lung syndrome

PR IR IIE
Phlegm heat
stagnation

lung syndrome

A it E
Toxic heat
blocking

lung syndrome

I 2 A R AIE
Yin deficiency and
lung

heat syndrome

i AL R
Lung spleen qi
deficiency

syndrome

O FH R S IE
Heart yang
deficiency

syndrome

S I R BE
Syndrome of evil

trapping Jueyin

Cold and fever, head and
body pain, cough, thin white phlegm.

no sweat,

RIGEIE S A W, SRR, %
%*ﬁ]*ﬁjﬁi o

Fever, shortness of
breath, headache,
cough, thick or yellow phlegm.

PRI AT R R, A
T, A £

High fever,

yellow and thick phlegm,

aversion to cold,

sore  throat,

sweating, coughing,
shortness of

breath, red and swollen pharynx.

TR | i 1 | 99 S AfE g
F*ﬁ?ﬁﬂ,{%/ﬂiﬂ:%o
High fever,
yellow and thick phlegm, or blood in

cough and wheezing,

sputum, no tears.

PR WA ML, AR
Dry cough, less phlegm, hemoptysis,

low fever and night sweat.

BRI, B, AT ), R
Gy, Z 10
Or have

sweating, long cough weakness,

low fever, spontaneous
thin

white phlegm, fatigue and asthma.

2T WP, PO

Sweating, shallow breathing and tepid

limbs.
HHOARR, 084, <A, Wk E
s,

Strong heat does not subside, cyanosis
of lips, shortness of breath, phlegm in
the throat.

Nose is stuffy, the nose is clear, the throat is
hoarse, the pharynx is not red, the mouth is

not thirsty, and the urine is clear.

BIE TN/ VR AR RN
Stuffy nose, clear/yellow runny nose,
thirsty, irritable.

2L, 9 B, A8 5,
Rz,
Blush,
irritability.

N B A S

thirst, constipation, yellow urine,

ALK, 5B O, D
T,

Nausea and vomiting, irritability and thirst,

BB, K AR

short yellow urine, constipation.

AL, 0B, BT, M BN
2 JCI R /ME R T,

His complexion is flushed and his heart is
hot. Dry mouth, mental fatigue, restlessness
at night,

emaciation, constipation, yellow

urine and prolonged course of disease.

TEARAREE , 925, DI , AR AT 4
RAEEE .,

Thin body, poor appetite, thirsty mouth,

loose stool, prolonged course of disease,

repeated colds.

A, O S B, BB %, B2

VB /IME D,

Pale  complexion,  palpitation,  virtual
restlessness, listlessness, and reduced
urination.

WETRAERR, MR Bk, ORI, M S R
ik, o

Delirium, manic, conscious coma, mouth

silence, strong neck, angular tension, limb

convulsions.

white ,
tight.

and the pulse is floating and

4L, HWH IR
Tongue is red, the moss is thin and

yellow, and the pulse is floating.

RTAL, # R, WAL
Tongue is red, the coating is yellow and

greasy, and the pulse is slippery.

Ll B IR E | kiR,
Tongue is red and less fluid, the coating
is yellow and greasy or yellow and dry,

and the pulse is numerous.

WAL, B EAER] IRANEL.
Tongue is red and less fluid, the moss is
less or the flower is peeled and the pulse

is thin.

WRAL, T R I, B WA, BKE )
A

Tongue is light red, fat and tender, the
moss is thin and white and the pulse is

weak or weak.

TR A WRERE A S5 e
Tongue is light purple, with a few pulse
diseases and weak desire.

LS kA,
Tongue is red and crimson and the veins

are thin.
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3 REMMREESHN

WHIT VP SR s 3220 B, b/
fdr PR e e, 0. BALB/ e /NBRL KM /N Bl ICR /)y

oAl 4 22 s o T R R B ) o - 55

S0 R /N R DL R P AR AN TR 2R 0 A

B 3,

FRAF o AR 4 B B BURIIE @ R Wiistar KR

®3 VP BT
Table 3 VP model analysis

Phfil & AT 20A P 22 5, L BARTT ik BB W) &

B

Model classification

&Y

Modeling animals

TER
Moulding method

BRI i/

Model characteristics

SRR S B

Consistency with clinical disease characteristics

HSNI KA
v )
H5N1

avian

influenza viral
pneumonia

HTNO & Jit i 5
pepiige 22
H7N9 avian
influenza viral
pneumonia

e L HINT G/
Fis 5
Infl
4uenza Influenza A
virus
i (HINI) virus

pneumonia
H3N2 i R
i [27-28]
B
H3N2 influenza
virus
SRB A 1
(EHV-1) T & il
S 121
Equine herpesvirus
type 1 (EHV-1)

R/ equine
~ hinopneumonia
o
Measles/

herpes virus

HCMV A E 41 i
Wi #E o gl
HCMV

cytomegalovirus

human

infection

(ERT I 7N
KM /i
Rhesus monkeys

male KM mice

50, SPF M
P BALB/ ¢ /MR

Ferrets SPF
grade female
BALB/ ¢ mice

BALB/c¢ /) B,
ICR /b {127
BALB/c¢
ICR mice

mice,

SPF 2% BALB/c
/N 2]
SPF
BALB/c

female

grade

mice

SPF %% M P
BALB/c /) B,
et

SPF grade female
BALB/¢

ferrets

mice,

2~3 BRI
2~3 years old 1li

mare

BALB/c #fi /]
BALB/c

mice

female

L5k A HSN1 55
W HSN1 virus
solution via nasal

drip

ZEEM A HINO 75
# ¥ HIN9 virus
solution via nasal

drip

JARE IR SR

SHRE N R TE
Viral  drops  for
nasal infection/

inoculation of virus

in the nasal cavity

N T+ 5

Sh+#K 30 min
High-fat feed +

virus nose drops +
swimming for 30

min

Viral fluid drops for

nasal infection

BNIIE (%
et Y TE
Virus infection by
intranasal spray
(ultrasonic
nebulizer)

FERIK IS 530
R HCMV 5% 3
BV Tnoculation of
HCMV

suspension by tail

virus

vein injection

ABECHITRIRFEIGR , JTFA
TEfig B S, NEBFFE AT T
Hli—2

Non-fatal influenza virus pneumonia.
The virus did not replicate in extra-
data

studies  are

pulmonary organs, and the
available in  human

consistent.

PN DR R DG 52
High degree of similarity to changes

in humans after infection.

FtiZHZ A ARSI, i s o, (A

b, IR

Mononuclear cell infiltration in lung
tissue, increased lung  weight,
decreased body weight. High lung
index.
AR REVEIG 2 IHFIE

Consistent with the characteristics of

damp-heat  evidence  of  viral

pneumonia.

WA P IGE I AR, S A
TR VR O T SRR
.

Obvious ~ symptoms  of  upper
respiratory tract infection, similar to
those seen in people infected with

seasonal influenza virus.

I RS RE S A (A BRI ) 5
IR

Clinical signs observation gives a
better indication of the severity of the

animal’s illness.

H BRI S A SR
Presence of typical symptoms of acute

interstitial pneumonia.

FREPEEERERR:1(1) (2) (1) (2) V(1) ZVI(1),
WG TE 70% ; HilE : FECT) (2) KIE(1) W5 B
50%.,

Western medicine index: 1(1) (2), (1) (2), IV
(1) and VI(1), 70% match; Chinese medicine;
main evidence (1) (2), secondary evidence (1),

50% match.

FFETEERR:L(1) (1) (2) V(D) BV W&
JEE 60%;HhIE . FUE( 1) (3) JKIE(D) (4) W) &
60%

Western medicine index; I(1), II[(1)(2), V(1)and
VI (1), 60% match;
evidence (1) (3), secondary evidence (1) (4),
60% match.

Chinese medicine; main

FFEVEBERR:1(1) JI(2) BV (1) W5 RE 35%; T
B EUE(1) JKIE(2) (4) MIEHE 40%,

In line with Western medicine index: 1(1), II(2)
and IV(1), 35% match; Chinese medicine; primary
evidence (1), secondary evidence (2) (4), 40%

match.

FFETEEERR:1L(1) (2) JJ1(2) V(1) V(1) &V
(1) WA 65% ;B FHIE(1) (2) (3) JWKIE(2)
(4) W3 HE 80%

Western medicine index: 1(1) (2), (2), IV(1),
V(1)and VI(1), 65% match; Chinese medicine
primary evidence (1) (2)(3), secondary evidence
(2)(4), 80% match.

FEETRBESRRR:1(1) J1(2) V(1) B V(1) W3
45%;HEE . FAE (1) (2) (3) IKUE(L), W& B
70%.,

Western medicine indexes were met: I(1), II(2), V
(1) and VI (1), with 45% agreement; Chinese
medicine ; primary evidence (1)(2)(3), secondary

evidence (1), with 70% agreement.

FraTaBESERR 1) JICH) (1) V(1) V(1) B
VI(1) MI& JE 65%; B : FUE(1) (3) IKIE(D)
(4) W3 HE 60% .

Western medicine index: 1(1), II(1), M(1), IV
(1), V(1)and VI(1), 65% match; Chinese
medicine; primary evidence (1) (3), secondary

evidence (1) (4), 60% match.

FFEPEEEERRI(1) JI(1) (1) V(1) V(1) B
V(L) W34 BE 65%; e : EIE(1) (3) JRAE(1)
(4) W15 60%.,

Western medicine index: I(1), (1), M(1), IV
(1), V(1) and VI(1), 65% match; Chinese
medicine: primary evidence (1) (3), secondary
evidence (1) (4), 60% match.
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gxR3

B

Model classification

&Y

Modeling animals

TER
Moulding method

LEEEIsvE S

Model characteristics

SRR S I

Consistency with clinical disease characteristics

(EREES

Rhesus monkey

SARs!!
hACE2 H5EF/N
R hack2
SN E transgenic mice
Coronavirus
RUR E 45 3 3
BU/AL A A
COVID-19 R
Syrian Golden
Gopher
g
Rhesus monkey
P A Wistar ¢ 300
= ™ .
RN 5 HEPERR L
Respiratory RSV Wistar rallS- s
syncytial virus fe.male guinea
pneumonia pigs

3 R

NI
Adenovirus type 3 - s
. . Small pigs
infection

W
Intratracheal

inoculation of virus

SR
Intranasal

inoculation

SRENEERD
Intranasal

inoculation

R SR A
1Tk - e
Combined
intratracheal ,
intranasal,  ocular

and oral vaccination

S B F RSV
Long MR EE

Nasal inoculation of
RSV

virus solution

Long strain

T % DK 2T 4
SCEBE B
I

Combined nasal
drip, intravenous

and fiberoptic

WA BRI R R, R
BRI

There were no human-like clinical
signs and only partial elevation of

body temperature.

LR R AL i 975
Model

lesions.

showed  significant  lung

BRI T ARG R
Appearance of symptoms similar to a

mild human infection.

EliHE COVID-19 5 #9555 Kl
M

Replication of a model with a
condition similar to that of COVID-19

patients.

il B 444 L Al ) 5 T DL
AT i 5 200 M g R A i
i,

Alveolar

wall  was significantly

thickened, and a large number of

lymphocytes,  plasma  cells and
eosinophils  were seen in the
interstitium.

PRI PR T e LU B D)
RIS H B R A e S Y ]
AR
Increased  body temperature  and
weight loss ; histopathological sections
showed interstitial pneumonia typical

of adenovirus infection in the lungs.

L B RRAR ), B —E Y
LD,

Course of the disease is similar to that
of infected with

patients, some

mimicry.

FFETEBERRI(1) T V(D) BV (1) W& %
40%;HEE . FE( 1) (2) WKIE(2) WA BE 50%.,
Western medicine index: I(1), (1), IV(1)and V
(1), 40% match; Chinese medicine; main evidence
(1)(2), secondary evidence (2), 50% match.

FEEVEEESRRR.I(1) J(2) (1) V(1) K&VI(1),
WIEBE 55% ;B . FUE(1) (2) IKIE(4) W4 BE
50% .,

Western medicine index; (1), II(2), H(1), V
(1)and VI(1), 55% match; Chinese medicine:
main evidence (1) (2), secondary evidence (4),

50% match.

FFEPEBERR:I(1) JI(1) (2) V(1) V(1) , %)
A 60% ;PR FEUE(3) WIIE(4)  MI 1 30% .

Western medicine index: I(1), II(1) (2), IV(1)and
VI(n),
primary evidence (3), secondary evidence (4),

60% coincidence; Chinese medicine ;

30% coincidence.

FFEPEERER:L(1) (2) (1) (2) (1) V(1) K
VICL) Wi BE 80%; 5 SEHE( 1) (3) JKIE(1)
(4) W 60%,

Western medicine index: 1(1) (2), II(1)(2), II
(1), NV(1)and VI(1), 80% match; Chinese
medicine; primary evidence (1) (3), secondary

evidence (1)(4), 60% match.

FEETEEESRRR:1(1) (2) JI(1) V(1) ZVI(1) ,¥)
BB 55%; R FEIE(2) (3) JKUE(D) (4) WA
60% .,

Western medicine indexes: 1(1) (2), II(1), IV(1)
and VI (1), with a match of 55%; Chinese
medicine: primary evidence (2) (3), secondary
evidence( 1) (4), with a match of 60%.

FFETEERR:I(1) JI(1) (2) V(1) BVI(1),%)
B 60%; TR TEE(1) (2) (3) JKUE(4) W&
70% .

Western medicine index: I(1), II(1) (2), IV(1)and
VI(1), 60% match; Chinese medicine: main
evidence (1) (2) (3), secondary evidence (4),
70% match.

FFEPEERRR:I() J(1) (1) IV(2) B VI(1),
WIATE 50%; HiER : EIE(2) (3) JKIE() (4) W&
B 60% .

Western medicine index; 1(1), II(1), M(1), IV
(2)and VI(1), 50% match; Chinese medicine:
main evidence (2) (3), secondary evidence (1)

(4), 60% match.

i 7 bronchoscopy
ADV®) inoculation methods
Adenovirus
HAdv3 HAdv55
ADV 3R S5 A 3 I HAdSS
SR A T PR
T o3 and 55 L2100 HAdv3 and
ype ‘an Tree shrew HAdv55 wild-type
adenovirus .
infecti adenovirus nasal
infections drops
4 itig

VP s S PR T B 5 T 75 480 B —,
209 H B IE A AL RIHIRHT T R & i SN EOXUAR 5
BORTE ARG R H B L H A
XF T RE P T 2 12 W 2 B A 1 A e IR 3 1L 2 T
IE X LR AR AW AL 5 15, 3 B2 (AT
S ) 5 4 o B 2 REAE 45 45 EL AR AR 1 L

FHBYLA LA PO . O T IR AW R 25 5
A A A B DL , TS A 3 Y Sl WAL - A
B IR RIS W bR 0 B 1Y Sl A B ik
PRV AT, T 5 i RAE R B W) 5 B TR ALY

BRI AL A BRI 5 R VP
YR, VP R IE A 3 K T AR
TRL (R AR S A S B | R i
BRIESHRTES ) S A HAE (VBN SN IR
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ARIRA PRl & F KR4 4 R B AR
T2 DA S b BE R AGABE Y (2 i DDk + 55 1 T S + Ui
vk 30 min) .

R V8 B2 Wi b o (0 A, FRATTPEA T A A
W& R, AT AR B, 575 B2 Wik W) & B 5
SR S IR RS 3Rk COVID-19 J5
MR BRI (80% ) | 28 B i A HSN1 5 B W il
RN (70% ) | 55 N TRRE+ 55 B T 5+ E UK 30
min 5| 2 00 FAIE AL 1 M Il R (65% ) | 8 i ik i
S 7 2B FP HCMV 96 B B R (65% ) | 5 I 525
(B Ak ) YL B Il 98 SRR (65% ) 5 50
B AL WIBRIEM) A5 BE 5 5 1A 1o I ek + 7 25 17 5+
WPk 30 min 51 AVREGIE AL 25l R (80% ) 3%
B ORI T 4 S S B R A e FR ADV il R A A
(70% ) \H3N2 it 8% 75 % S il R ALY (70% ) . 25
HRF NG R+ R S UK 30 min 5 AR
FIIE TR 25 s 4 A5 A8 v P BRI R W) 45 B s, L
A SCHR S UE B A5 R 3 ) R A 2R B0 B R
NI | B S 7L Vs | T AL R 25 N 28 5 2 il 2 11 IR
FRAE, FLATZH 200 BEAR LR A ., S b 7 4 B e 7%
WAE R RS R A BB R o AR M Al R
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