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[ Abstract]  Objective To establish a disease-syndrome combination model of human coronavirus 229E ( hCoV-
229E) pneumonia and “Hanshi Yidu Xifei” syndrome, observe the consistency of traditional Chinese medicine syndrome
and the disease of the model with typical clinical manifestations of viral pneumonia, and verify the reliability of the model

for pharmacodynamic evaluation. Methods  Young BALB/c¢ mice were placed in a cold damp environment and infected
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with hCoV-229E to establish the mouse model. The appearance and behavior of model mice, serum gastrointestinal hormone
levels, lung index, viral load in lung tissue, changes in the presence of live virus, lung histopathology and imaging,
inflammatory cytokines, and lymphocytes in peripheral blood were analyzed. A Chinese herbal compound prescription for
“Hanshi Yidu Xifei” syndrome was used to assess the reliability of the model for drug evaluation. Results Compared with
normal mice, model mice showed the appearance and behaviors of cold-dampness syndrome, such as reduced food and
water intake, loose stool and greasy hair ( P<0.05 or P<0.01). An increased motilin level (P<0.01) and decreased gastrin
level (P<0.01) were also found in model mice. Viral nucleic acids in lungs, an increased lung index ( P<0.01) , increased
lung and bronchial histopathology scores ( P<0.05 or P<0.01) , reduced frequency of T and B lymphocytes ( P<0.01) , and
increased levels of inflammatory cytokines ( P<0.01) were also observed, which were similar to the clinical features of
coronavirus pneumonia. The prescription was effective to reverse the changes in these indicators ( P<0.05 or P<0.01).
Conclusions The disease-syndrome combination model of hCoV-229E pneumonia and “Hanshi Yidu Xifei” syndrome was

established successfully and consistent with clinical manifestations. It provides a potential tool for drug screening to treat

pneumonia presenting with this traditional Chinese medicine syndrome.

[ Keywords ]

human coronavirus 229E; viral pneumonia; traditional Chinese medicine; disease-syndrome

combination model; “Hanshi Yidu Xifei” syndrome

o B P s 98 2 v B 5 | AR 8 BP0 8 A0 i S
RYEIAZ, T ETHENERMA R, PELIET
YR TEIE T S SENE R B I vh & 4% T AR 1
Al ARATOIR | 46 7 A Al RV S O T U T
RAFRYRBOR . A0 R 22 il 2 Ve H0E I I 25 5 i
(severe acute respiratory syndrome, SARS) [ 2 .
WIREIRT FE A HINT FUSRBIHRIERT R
B 56 R 9 B Al 9% ((corona virus disease 2019,
COVID-19) 1 > 52 J7 oy 24 sl o 1l 25 339 75 i
PRI 2307 h &5 T AT,

5[] i 3 Bt 52 56 B0 5l PR A 3Rk
A5 0y H 3K 0F AT R 2 W Y L SR
PR FHAE o — A5 Mk gl v B2 25 75 i PR V. H A 3
LR, IR B IR TT IR SR IR R B X
BE— 5 RE , T2 6 T 08 O DR AL 0 oA TRk
PP A, 32 2 7 S LA AR 4 i) 2 X
BRSO IRZS B IR 35 5 ST A5 A v R 2 R 2 Y
TRt SoIk7/k il s A S SRR G T ]
R 3 T T R BRI P 2 B 5 e PR R A —
BOpE WA Ry BR T 45 E /O A il gy, th %8 Rz
R B  FER AL T R M IE” & — Fhoa] WL T
e i g2 R B v BRI A AR T T R AT
DL 32 7 28 Ik DL K s B M Ml 8 52 s ) it 2
I K 2 BLAE S 2 IR 46 N O R B 229E
(hCoV-229E) B il F& 1% ¥ i1 J5 ¥ , @57 hCoV -
229K FE P 7 28 il UL 5 E 45 5 BB X B
TG SR RIS Y /N B 3R B R AT SR AT,
TR YT LLIZUEAR S 3% B Il 58 10 A R0 24 ) s 8
e A 107 P 22 A6 D5 11 50 0 552 36 A ) 2 Sl

1 #EFTEE

1.1 SEIEHHH
111 SERsh

72 H21~28 H#® BALB/c /N, SPF 9%, Mt A
2 R (1421) g, W [ A0 4 R A S0 3 4
ARABRZ [ SCXK ( 5) 2021-0006 ] . /)N BUA 75 T
o ] R B 2 S T ABSL-2 5285 % [ SYXK
(5)2019-0003 ], A 24 52 56 ¥ 38406 5 [ [ 7
TAEWFFEBE (NIH) KAt at i 5L sh e B ZE 51 251
WE , 2 v [ rh R B 2 B vh 25 001 55 T sl A8 B 2
G2 4EHE(2020D007) |, SEEREAE 3R SN,
1.1.2 4ijifg

i 40 i 22 A549 ( BNCC337696) . A IR fii i
LI HEAN ] 2 MRC-5( BNCC338054 ) , ¥l [ b 5tk
AN A E AR B
1.1.3 JREEfE

hCoV-229E #: ¥k i P [ 5 222 g 15 24 A 4 4
ARWF5E AT $E 4t b b 25858 BT BSL-2, ABSL-2 5245
BN LA
1.2 FEKFIS5NE

fii 24 i ¥E (fetal bovine serum, FBS), #tt 5
35081003, Dulbecco’ s modified Eagle” s ( DMEM ) 1%
FREL, it 33218004, B ik £k 2% #h W ( phosphate
buffer solution, PBS) ,#t5 18919010, ¥t [ 5 [
T 8RR 2L (Penicillin Streptomycin,
PS) b5 1796440, [HRAE 1 , it 2048080, #4114
JHE Gibeo 2~ wl; HEEVS WL, L5 F20180825, —H
AR5 20170705, 1 F 1 25 42 A Ak 2 R A R A



P H A R 25 2022 4F 1 A5 324855 1 ] Chin J Comp Med, January 2022, Vol. 32, No. 1 5

Al; QlAamp % ¥ RNA 4 1k X # &, #t 5
163052733, 11 H HLAS 4k 4 P - A BR A A
TRIzol Reagent, 3t 5 257403 W [ & [® Life 2\ #l;
Human Coronavirus ( hCoV-229E ) Real time RT-PCR
kit, #it*5- P20191201, 114 I L Z T AE R e A7
PR\ ] ;s Mouse Gas ELISA Kit, 4lt5 02/2020, Mouse
MTL ELISA Kit, L5 02,2020, ¥ [ |- 3B A= 9
FeARA FR 2 7] ; Mouse IL6 Valukine™ ELISA Kit, #it
5 951928, Mouse IL10 Valukine™ ELISA Kit, it 5
185314, Mouse TNF-a ELISA Kit, #t 5 266117,
Mouse INF-y ELISA Kit, it 5 352764, 11y [ 3% [H
bio-techne 2\ ; JTC7K L B, it 20180208, FFH4L, it
520150915, g B AL 5T/ T 5 4% 40 M 2H 2 2 W
fit5 DE0094, W [ At 5 FE 7k il A= AR A BR 2 A
TR ZE YL, S DHO001/0405A17 , 14 [ Jb 5t 1
FREERH A B 2N 7] ; PerCP-Cyanine5. 5 #3230/ B
CD4(RM4-5) 4t 65-0042, APC Fric i/ El CD8a
(53-6.7), #t 5 20-0081, PE #ric #i /b Bl CD19
(1D3), it 5 50-0193, 2T 40 g 24 i W, it 5
B4300083019TN, ¥ 14 | 3% [E] TONBO biosciences

VNEIR

IE FH 24 {1 B 280 e RS 2 il R 1297 7 &
(AT 28 /) ) i A FEIR R 5 ALk - A R
Wog AT IS o B9 g FEIE 15 g 2P T 15
g A9 g M 15 o IR 15 ¢ 7R 15 g 2
9g BRI g. n%45g EFR30 g E=M19 g )8
15 g FEAERE 9 o MRER 9 o 415 g, R ET
BBl Bt th 255 BT v 24 25 B 5 o i A IR
20200318, Z25 #HE Meeh-Rubner 2450, LI A
R 20 ) A SR/ B A RUOR o, ZE 2 105.6 g/
(kg + d) AR 2 5 F1E,52.8 o/ (kg - d) M RS
REpTl s

A2 BUA Wz 4R BUS MCS-Advantage 1. 8,14
H [ Thermo 28 Al ; & g N LA M54, B 5 RXZ-
3808, M [ T UL R AL AR T BT o b KO, B
AR1140 MAX110 g, M H 3% [8] Ohaus 28w ; HL K
S-S AL204 MAX210 g, I [ AR R 24U 7%
( W) BBRA A IVC NRIAFRGE , 5 7)-4, 10 H
TR £ 52 56 2 sh ) 18 45 45 FRZA W) 5 Buxco /N B
FAW ARG, WA ERE DSI; & .00, &5
Centrifuge 5430, H 725 Eppendorf 23 7] ; A1 it £ 1
B, B5 EG 1140 H, A sh 4L AL, 15 XL 5010, 1
H 8 Leica 287 ; 4 H shfe e XU F L, #15 HM

355 S, 114 FI {2 [E Microm 2\ vl ; & 5t 4UE 5 734 &
4, B 5 Tissue FAXS Plus, I H B i F
TissueGnostics 2% @] 5 /N8 # Micro-CT, 5 Inveon
MM, W4 F #2[5 Siemens /A 7], Real-time PCR %, 7!
2 QuantStudio 5,14 H 3 [E Applied biosystems 23 F ;
JNEHFEREAR B0 AL, B LX-300, 28 R i iE Ik 32
i, A5 OL-901, 0 [ ¥ 1] 7 AR DT 2R A A6 i) it
AR Z I REREAR AL, K15 Enspire, 1 H 18 [
PerkinElmer 23 7 ; it xCAH MY , B45- Accuri C6 Plus,

b H 2 FE BD A #]
1.3 7%
1.3.1 JRBEMRIEAC S R,

o TE AR LE AS49 4, 7E 41 B 4 R 8 5
(% 2% FBS By$EFRHE) HIEFE 72 ~96 h JF L5
LI AE | I 4 L M 35 5% W T - 80°C R PRl f X I
18 , K H Reed-Muench 3586 BE i B 2% , I e 2 K502
A3 332 B YL 7] & ( median tissue culture infective
dose, TCID,) ™ A3 {547 T -80°C . TEHE/ B
il 2L 2 2 5 AR T 9 B 1 S 3 v B /N B
A2 PBS #EAT A1, A K EAE R T
MRC-5 A, 55 N WSS MO AR 5 00 . I A 9 # A
KA A ) B AR
1.3.2 hCoV-229E F& 2% B 2% ifi k5 UFE 45 5 /N B
R (i e 37

BRI /N RE T N TAMEA T, (4£2)°C M
YHRIE (90+3) % , FFRHE 4 h ELIEEH, 15K
B 1R, TH 5.6 R RRE/N R, B 28R
IKFR BRI BB, L 100 7% TCID,, MFR 50 wl
B B s TR VR TR S e BALB/c /R, AR B9 50
pL I AR 35 198 I 4L/ R &, LIY
JCE TN TR /N BRAE S FE BT IR LUE &
IR T IR A IR /N BRE S SR o) R, DUIE 8 3R
TR HR UEAT 0 R G 1 /N BRUVE S 1B R X R
TR (1] XoF 45 2 /)N B T 8 7 28 il UE AH OC i 17
FFAEPATEMY I T4 8 KakATilidis & fitiZH 44
Bk R CT A2 i S AN P A0 I
I ECL 00 0 L S A
1.3.3  FEWRRE R MM 561 T I AL TEM

TR, 400 T4 2.4.6 .8 RiEAT4T AR
EEHVEA3  FEAT RAS (LA S =1, D8 =238
FEW =3 k=4, %428 =5) FEHIRE R
=1 B8 =218 =3, 5E =4, & =5)  KIkE
RAIRBS(MGEL =1, AP =2, % =3, i =4, il =



6 P P A PR 25 2022 4F 1 A% 324845 1 ] Chin J Comp Med, January 2022, Vol. 32, No. 1

5) IR (ERELs =1, T =2, =3, kK=
4 fBJE=5) ,JFT5 7~8 KillE P4y RKEA
it PR o R B ORI R )
1.3.4 /NI 2L B 53 Br

V4 200 L 2H 1] b [ S B /) BRI 2H 21
M A Z 2R AT K, I #E A7 A A, K iy
U1k 4~6 pm U E&ETHI R, A
W) R 2295 AR Z AT (hematoxylin-eosin, HE) {4,
J& , T W ARUEE T W% il 41 2 BILAR £k 411 B
R 2H 215 FH 27 0% % 4% 2H /0N BRI 2 2 gk 47 0F
g3 b TERPEE L K B 2L gy =0, Jiti ]
JA R B RS Y il A S A KR LS B I8 R E
=1, Jili ] B B S E A /D S I 21 5% it 40 52
SE AR RS =2, Jili (8] 5T s 1 21 4, £ il
WG HLUKM KRBT =3,

1.3.5 hCoV-229E ¥ PRI 51

BN RZERT 2, 1 TRIzol Reagent & Hfifi
ZHZ1 RNA, f#i[f] hCoV-229E Real time RT-PCR Kit,
P R VE T HCoV-229E B R iy 4™ 14, % A
QuantStudio 5 Real-time PCR {{ 17 2 Y6 {55 kil
Horfr FAM G#3H Ci {H/NT45 T 38 h 9k RNA fH
P, TR AR & rb BH A B B bR v il 2T TR0
B
1.3.6 [ B¢ e 9% W it L 3% ( enzyme linked
immunosorbent assay, ELISA)

HONERMNYE , 4% ELISA 32050 @ #RAE U0 B AG DU /)N
FRILE B s &R H W ERAKE, BN B it 4
24150 mg & T 2 mL PBS Hb 7 A0 A1
Wi, 4% ELISA U5 S5 VR 8 B G0 il 4 2 v 1y 4t i
412 -6(interleukin-6, 1L-6) IL-10 A& PR3 K F-a
TNF-a ). v T K
(interferon-y, IFN-y) 7K, fif F B bR A0 T 450
nm A0 RE A, IR 4 s o i 4 S s B 4
TR IR AR PR AR
1.3.7 i

WCEE /N A 1ML 150w, # I xCT ik R 41 40 i
SRV A3 AT/ EL CD4 i/ EL CD8a
PLEAT/INR CD19, T 4°C#EEIF A 30 min J5, iTA
2 mL 1 xZfF EHEANM, IR E 5~ 10 min HE
VSR FR 10 AR S 2T A T, LRI A 10 mL
PBS 4 1F 24 f# 1600 r/min 4°C B> 5 min, 325 b
16, 1 2% FBS (1) PBS Hf 4% 21 )1 20 2 5] 1ok B
M 2% , R A, 4°C PR A7 IS PRAE ] Accuri C6

(tumor necrosis factor-a,

plus Pt 2 40 A5 40 L, {5 FlowJo B #F #E 47
3T
1.3.8 BAEHZSMaR 25750k

TERRSE 5~7 K, B RHET 1 WHEBHZ,
T4 105.6 ¢/ (kg + d) AKFIHEE452. 8 o/ (kg -
d) A 20 mL/ (kg - d) .
L4 ZitFEFE

Fe AT s LS S B e ARt 22 (x5 ) BT 3R
7~ , IR SPSS % GraphPad Prism 7 He34%4H 2 [8]
28 5% . Horb I N E 25 53 A B 7 22 551 1) P 2H 5K
Pa Rk H ¢ K, Z2 41 Z 8] >k H One-way analysis of
variance (ANOVA) #ATGI#0HT, 5 2 A 55 Wk
HH Dunnett T3 i3 3£ 4B 22 57, B FEAR AR
TEZS3M5 SR Kruskal-Wallis 7 BEA TR 2506
%o X P<0.05 R EREAGIFEL, /DR
it B TR A - I E < 100/ 14

2 #R

2.1 Bh¥EEIRE T

PEFAATE (1421) g, 200 3~4 I BALB/c
LR, R hCoV-229F JE i 3 57 28 Ml UE o UE 45 5 A%
W RS2 SOk A0 8 8 R BT, O
100 TCIDs, [ hCoV-229E 47 &, 15 5 /)N BRIl 37
RN, HAYA 5 BWME 1 Fia, AR R I i
CE TN TAMGAE RS 1R, Hd e 4/ R
T 3% TR PREE HOR ST YL 4 /N B 52 F
EH RS RS 5 KA 6 K62 4% S JB e 1
W FERA NS 1 RERRE T A TP
4 h fEORPEFT G  BERLZH /N NSRS 1 KR A RS
TN TSGR 4 h JFFESS 5 RN 6 RilAT 2 K
2.2 HYMEENEENIEN-PEERITRN

T IR R/ RO A B R JE IR AR OC
FIAT R RAE , TR 2 RIFUENT/ DRI T AR |
FERICRES | B kB A RS DL S K AR S AT VE 4
SERL LB AR 2 K, FEIR AL/ N T AR H B B
RN, AR P43 38, A AT R FRAE B R
B IEREE 4 K, 5 IEE /N L, R4 NRATN
ARSVEAT BT G R | B RR B R IRASTE 43 38 i, KA
RS AR 6 K, SIEH /NRAH L, 98
TR/ N AT A RS B, kB R RE R
FARSTES T 5 5 B 4L/ N R AT I o As A 4



o A PR A AR 2022 4F 1 45 32 55 18] Chin J Comp Med, January 2022, Vol. 32, No. 1 7

PG FENRATA L, (0 & A2 00 B R T g ; 5 4
HIERA/INRA T T R RIS B — 3, A7
FURS MRS AR AL SN B, X6 FEARER 8 K454
B HUNRBIPESY, & B2 R T IR AR Th S8R A4
FR I ZH/INER AT R ARG SRS R FIEH, 2
BRI AE B, B KR & AR ARSI & TR
W, S FENRAE A OGSOk R E — 2 5 TR A A £
R FURE SRS P43 B B B, B IR B & ) e 80 A+
i, RAEREZE (I 2A)

WLEE A5 A 1) S B B i Bk B (B oK
M/ A NREGE) RIS IR A A, B
FRIFEA TR B A1 5 TR Y 4 R FE R 40 5 1E 2 AT LE
B KR A S TR (E 2B) , DL g5 R

RUIBRL/N BLRE T R L 5 v R 8RR A W) 5 1Y
SMOLAAT AR

2.3 HYBEBNEENTEMN-ETFRREZHTM
Ei=ton

T B R A 2 T R /N BUI R X452
INEUITZHZU3EAT hCoV-229E KETR Y 1 | I LS fili 4
L LURBE R AR M, S5 R BRI 4 L
FAERIZH /ISR ZH 206 5 RNA 2 52 B | s 7y
/N BRI R Ak e I TR A SRR SR IR B
Al — AR UEG T A2 2L (TR 3A) , filids Bt

REE IR FEAS AL/ B B G B 2 M 2 S i 4R
TSI LA Eb, g 21 R AR A /)N R 4 AR
EFHE (K 3B 3C) , B, K25 /N BRUIT ZH 815 3%
i HRh 2 MRC-5 4l b, & 35 TE 5 5 55 00 240 il
AH L, IEH /INER A Il 2 20 5] 5% 1 3 (o 20 ik S s A
AR TR A R 2] R o AR T I Y
4 M 5 A2 (I’ 3D ), H TCID,, 43 5 b 107F i
1070 FE 7R IR e 21 A 0 21 /)N BB 4L 20 v 34 17 7

1 JGIEZS SR AR £ D5 7k
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TE: A AR/ NG 2.4.6 .8 RENFT M RAEIT4r; B G R4 7~ 8 R A MR R FAE#k i, 55 8 KX, HSIEHAMIL, "P<0.05,
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Note. A, Evaluation of behavior scores at the 2™, 4" 6" and 8" day. B, Average food intake and average water intake of each group (total food or

water intake of each group) measured for 24 h from the 7% to 8" day. On the 8" day, compared with normal group, *P<0.05, **P<0.0l.

Figure 2 Establishment of the disease-syndrome combination model mice and evaluation of its appearance and behavior
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Note. A, Real time RT-PCR amplification of hCoV-229F nucleic acid extracted from mice lung tissues. B, Body weight of mice measured at the 8" day.

C, Lung index of mice. D, Microscopic cell morphology of MRC-5 cells of each group. Compared with normal group, ”

229E group, #P<0. 01.

P<0.01. Compared with hCoV-

Figure 3 Detection of lung index and virus activity of each group
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<0.01,

B4 A/ BRI AR E WL (xts, n=5)
Note. A, HE staining of lungs. B, Histopathological scores of bronchioles. C, Histopathological scores of lungs. D, Micro-CT of mice lung in each
group. Compared with normal group, *P<0. 05, *P<0. 01.

Figure 4 Pathological and imaging changes of mice lung in each group
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T A AL/ AT K EL A F 20 L s B 0 v I A B S R IR, SIER AL, “P<0. 01,
5 /NS M A: B AR PR AR AL L (525, n=10)
Note. A, Frequency of T and B lymphocytes in peripheral blood. B, Level of serum gastrin and motilin. Compared with normal group, “P<0.01.

Figure 5 Physiological and biochemical changes in peripheral blood of mice

TE: A BN IL-6 BYZKF B A LI A3 IL-10 BY7KF 5 C 2 & LI 50 i TNF-a K 5 D & AL 5038 i IFN-y B97KF, SIEHR 4
HLL, ™P<0.01,

B 6 /NEUMHS I DA T KT (5s, n=10)
Note. A, Level of IL-6 in lung homogenates of each group. B, Level of IL-10 in lung homogenates of each group. C, Level of TNF-a in lung
homogenates of each group. D, Level of IFN-y in lung homogenates of each group. Compared with normal group, **P<0. 01.

Figure 6 Cytokines level in lung homogenates of mice
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TE:AH T K~H5 8 REAUIIFIHRE oK B IEHE 8 R U/MNLIAT HRAEITSr (n=8) ; C. 4L/ RUMIFEE (n=8) ; D: &L/
ZUPERTERR A (n=6) ;B A 4N o BB R E SIZKF (n=8) s F A 4U/NASMAL T B K E A T 20 L (n=8) ; G & 4L/ Bl 4L
ZUSH P R T KT (n=6) , FIEFHLAMIL, "P<0.05, *P<0. 01; SHARILHIL ,* P<0. 05, % P<0. 01,
B 7 PRI T 2 RHRIELE & /NS PR FR AR A S (s )

Note. A, Average food and water intake of each group from the 7" 1o 8" day. B, Appearance and behavior scores determined at the 8" day (n=8). C, Lung
index of each group (n=8). D, RT-PCR of hCoV-229E in lung tissue (n=6). E, Level of gastrin and motilin in mice serum (n=8). F, Percentage of T
and B lymphocytes in peripheral blood (n=8). G, Level of inflammatory cytokines in lung tissue homogenate (n=6) , high and low represent clinical double
and equal dose, respectively. Compared with normal group, *P<0. 05, **P<0. 01. Compared with model group,”P<0. 05, P<0.01.

Figure 7 Effect of compound TCM on the disease-syndrome combination model
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[ Abstract]  Objective The plasma concentrations of 10 active components in Wuji Wan were measured at various

time points after single and multiple oral administrations to compare its pharmacokinetic characteristics in normal rats and

rats with chronic visceral hypersensitivity irritable bowel syndrome ( CVH-IBS) in different courses. Methods The CVH-

IBS rat model was established by the neonatal rat colon balloon stimulation method and visceral sensitivity was evaluated.

After single or multiple intragastric administrations of Wuji Wan, blood was collected from the jugular vein at various time

points. Ultra-performance liquid chromatography-MS/MS was used to simultaneously measure the plasma concentrations of

Visceral

10 active components of Wuji Wan in plasma and compare differences in pharmacokinetic parameters. Results

sensitivity was enhanced in CVH-IBS rats. Compared with a single dose, the peak time (t,, ) of multiple doses in normal

max

and model rats was earlier. The difference between model and normal rats after a single dose verified the previous

AUC,, and Cl of Wuji Wan in model rats were

experimental results. Compared with normal rats, the active component C,___,
of berberine hydrochloride, coptisine hydrochloride and
hydrochloride,

was decreased significantly.

changed significantly after multiple administrations. The C

max

epiberberine was increased significantly, while that of palmatine hydrochloride, jatrorrhizine

dihydroberberine, evodiamine and evodia lactone was decreased significantly. Epiberberine C
Coptisine hydrochloride and epiberberine AUC,, was increased significantly. Palmatine hydrochloride, dihydroberberine,
jatrorrhizine hydrochloride, evodiamine and evodia lactone AUC,, was decreased significantly. Coptisine hydrochloride and
evodia lactone Cl was increased significantly. Epiberberine Cl was reduced significantly. Palmatine hydrochloride and
albiflorin t,,, was reduced significantly. Jatrorrhizine hydrochloride V, was increased significantly. By comparing multiple

and single administrations in model rats, the C,  of active components coptidis berberine hydrochloride, jatrorrhizine

max

hydrochloride, epiberberine and dihydroberberine was decreased significantly and the C,, of jatrorrhizine hydrochloride was

decreased significantly. The t,,, and Cl of paeoniflorin, the active component of Radix Paeoniae Alba, were significantly
decreased and increased, respectively. Conclusions There are significant differences in the pharmacokinetic behaviors of
the active components in Wuji Wan in normal, CVH-IBS and CVH-IBS rats at the late stage of treatment with Wuji Wan.
This may be related to the disruption of the intestinal barrier in the early stage of IBS treatment, repair of the intestinal
barrier in the late stage of treatment, accumulation of drugs in hepatic and enteric circulation, the activity of liver enzymes,
and other metabolic changes.

[Keywords] Wuji Wan; irritable bowel syndrome (IBS) ; neonatal rat colon balloon stimulation method; pharmacokinetics
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W 20 WL, W HE 1 min, SRJE A 2N 360 L iR JiEiR
15 min, ZRJ5 B0 (5 5E 13000 /min, 15 min, T
[6]) B W 350 WL B B0, A WAL ET,
FRIEFH 50% 2 200 pl 2%, IRHETIR AT 5 min, 4°C
B0 BRI 5 pL WA LC-MS A BEFT 34, MR
B30I 57 (9 UPLC-MS/MS A& 4 117, %ot 6 2 /1N
BEnE ERIR T Th YT | R TR A ER R 25 MR A, /)

WALy, BIRAShRESLERE s /b B2 4, LIRSS (ERIRHL ; C.3 4 328 D .4 4, B IR R S IE , & [k,
B1 K AWR 45 4R%E

Note. A, 1 point, immobility and reduced head movement. B, 2 points, abdominal muscle contraction, but not lifted. C, 3 points, lifting the

abdomen. D, 4 points, the body is arched and the perineum is lifted.

Figure 1 AWR scoring criteria for rats
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B, U/ NRER SRS B SRR BE N R AT
ATEG NG A0 I 24 9 B EA TR
L4 ZIFEFHE

K H DAS 2.0 X 5L Bl il A7 5 70, 75
G312 S B L SRR ] (v, ), 25 IR EE
(Cou) s TH BRI (), ), 25068 il 22 °F g Y
(AUGC,,) , R A AFR(V,) FIVE BR A (C1) AHICHL
o I B P B B AR IR 22 (s ) R, R
F GraphPad Prism 8. 0 3K /F#EAT ¢ K 50, LRI 25
ZGAE R MBI | 22 U 45 2 0F i A R AR B 4] | R
UR 25 2 1Y 2 M 22 UK &y 2 A T 2 1) 4 1) 22 5, P<
0. 05 RP/R 22 50 BAT 3B 1k I 4% 5 18] s i v
TR M B 2 245 - IR

2 #R

2.1 CVH-IBS KREREE 57 K Iy

WE 2A Fros, & 4 E K RARE T B 2R,
CVH-1BS B R AR AN Z i B, anf&l 2B fr
7N, REERS 6 RV T AWR VMY, 1 A BRSE T A= 33 8L
KA 0.6,0.8 mL Bf A K B 5 1E % K BRUAH L
AWR P15 1 2518 5, U BB 1 55 oA R PR T
Pt R EEST T CVH-IBS AR
22 KEeALHRBEERSNERNGR A
Hx

RO AR B Z IR A 2 )5, GO L 10 A6
BT R AR P g 251 it 2 an &l 3 B, 455 mT
DL BRRHE S 45T O AL, IEH KRR 10 ASTE
JG3 R 5 s [B] i i 24 e B R 22 I T A AU 21 K B 7
IE BRI R B A 36 PR B 40 R R /N BE AR | 16 TR
ELILYT  ER R B % O L ER R 25 AR A /N BER , A
IINBERE SR A BN | S 4 BT N IR 1) 24 -1 il 4 35 ok R
g 5 A5 245 5 B OLIGE 5 17 A7 245 PN T AR AR 8 R R
PR P BRI

BEHEEATIRC T d )G, &5 1 WA
A 24 -1 2 S s« LE R 2 K R PR ok 1 3 N 2R 2
BIIY) 8 NTE PR 25 Wk K 2 3 T RIAIZH KRR
I HL4 3 30 A A B 22 06 A5 25 1 76 1E H K RRUA
PITEBRENE . SEIRA LML, ZIRA 2 )EIEH K
RS R R BRI 5 1 P B 1, AR

BRI ZWHE B 457 I C AL, 10 TR
TEIEH R IBS K B I 1 2518 30 71 2% 2 5004 1 L
%1,

FRHE B 4TI C LG, 1BS AR RS 1EH
L AH L4 5 o - B 0 M R o B R /N BE AR . (P
<0.05) ,AUC,,(P<0.01) .t,,( P<0.001) . 3 F+ &,
CI(P<0.05) i A% h AR L Sh 7T $h R 4 % i L 16
FRZGAR B AUC,, (P<0.05) & T, ShRRE YT Cl
(P<0.01) I 3 TR, 2R 2 #1508 C1(P<0.05) & 3%
TR F/NEER AUC,, ( P<0.05) i Thm, Cl( P<
0.01) B FREAL; — /N C,,, (P<0.01) (AUC,,
(P<0.001) .t,,(P<0.05) & CI(P<0.01) i} #[&
1% RS RACTINER AUC,, (P<0.01) 5 Z T
1, CL(P<0.05) .2 TR AR RBUR AT A1 5
A5 245 S TG AN AR B A0 (R SR B 8 1k

LZUWHEB A TIRC AT, IBS BRI KB5S IE# 4
HIEL, EhBR/NBERR €, (P<0.01) B & Thm; $hR i o
1T C,..(P<0.01) ,AUC,,(P<0.05) .t,,(P<0.01) i3
Cl(P<0.05) 53 T+ ; SR M 25 AR C,, (P<0.01) |
AUC,, (P<0.01) i AL, V,(P<0.01) i Tt %
(P<0.01) i A%, — A /NEE C, (P<0.01) .
AUC,,(P<0.05) 2 TR ; RASH C,,.(P<0.001) |
AUC, (P<0.01) & FFE; RAEBNER C,, (P<
0.01) AUC,,( P<0.01) i A%, C1(P<0.01) %
T AT IERTE 1, (P<0. 05) BRI

A BIRR 1~8 AT (n=5) ;B IEH KRS CVH-IBS KE AWR PE4(n=10) , HIEH KRAMILL, *P<0.01,
B2 SAKEUAEM AWR IP/I450 (xes )
Note. A, Weight of rats in each group at 1~8 weeks (n=>5). B, Normal rats and CVH-IBS rats AWR score (n=10). Compared with the normal rat group, *P<0.01.

Figure 2 Body weight and AWR score of rats in each group
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B3 SR 10 DGO TEA R ZEL 50 R BUAN B 25-If 28 (x5 ,n=5)

Figure 3 Plasma concentration-time curve of 10 active ingredients in different groups of rats after administratlon of Wuji Wan
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Table 1

*1

ARERIR I AR5 10 MEER 25BN 1228 (vsx ,n=5)

Pharmacokinetic parameters of 10 active ingredients in different groups of rats after administration of Wuji Wan

43 Ingredients

25 Groups

t,,, (min)

max

Crax (Rg/L) AUCg, (min -

pg/L)

t,/,(min)

Va(L/kg)

CI(L/(h - ke))

AR
Berberine

hydrochloride

R T
Palmatine

hydrochloride

Coptisine

chloride

ERER R
Jatrorrhizine

hydrochloride

F/NEEIK
Epiberberine

TR R
Normal rats single
dose group
BERUR BRI 45 24
Model rats single
dose group
X PNEE2/ ]
Normal rats multiple
dose group
B RREZ RS
Model rats multiple
dose group

TEH R AR A2y
Normal rats single
dose group
L iiNTE €]
Model rats single
dose group
IEHRRERGH
Normal rats multiple
dose group
IR RE R A2
Model rats multiple
dose group

NRCPN R ety
Normal rats single
dose group
LN ]
Model rats single
dose group
IEHKREWNZ
Normal rats multiple
dose group
BRI AZ
Model rats multiple
dose group

IEH KRR ZY
Normal rats single
dose group
L iPNER Y €]
Model rats single
dose group
NRCONTEA
Normal rats multiple
dose group
RERIR B Z A 2
Model rats multiple
dose group

IEF R 24
Normal rats single
dose group
LN €]
Model rats single
dose group
1EH KREWREZY
Normal rats multiple
dose group
BRI 2,
Model rats multiple
dose group

16. 00+4. 00

11. 00£2. 45

22.00+17. 00

26. 00+16. 16

15. 00+0. 00

39.00£15.44 130.65£18.72 34606. 34+1650. 69"

45.00+24. 94

47.00+24. 22

60. 00+31. 10

27.00+8. 75

30. 00+22. 58

310. 00+23.91

18. 00+3. 00

15. 00+0. 00

10. 00+5. 00

39. 00+20. 82

18. 00+3. 00

15. 00+0. 00

32.00+22. 11

35.00+17. 10

12. 68+2. 50

31.49+6. 56"

25.15+7.33

1583. 87+105. 60

2564. 89+260. 15

3593. 56+73. 49

10. 80£1. 132* 2474. 06+252. 74

40. 36+3. 88

72.36+5. 14

40. 11+5. 05 12049. 14+1232. 93"

66.03+5. 49

69. 66+4. 95

122.63+7.74

7054. 40+983. 93

16282. 47+1000. 46

12471. 69+963. 27

16202. 40+938. 40"

23914. 94+1520. 59

212.96+12. 81

341.11£17.77%

358. 66+54.43

422.02+154. 16

156. 55+17.20

117.04+11. 01

488.50+72. 94

185. 23+52.49%

206. 78+42. 18

246. 24+29. 56

308. 55+73. 87

356. 06+12. 26% 85657. 94+1684. 67"1166. 93+39. 93

15.25+3. 80

19. 67+2. 57

22.06+2.32

717.77+97. 11

1008. 89+69. 17"

2619. 72+382. 51

10. 81+1. 70¥* 1238.90+95. 93%

65. 86+9. 50

84.76+9. 46

86.33=10. 88

7583. 44+620. 98

11151. 51£734. 31

16637. 64+1715. 11

94.38+43.22

90. 68+25. 33

103. 20+9. 06

204.71+61. 82

162.78+11. 43

156.28+17.01

295.83+38. 13

58.02+5.001*11234. 91£1069. 541 206. 33+42. 50

1526. 81+8317. 06

7527.07+1148. 01

4047.95+478. 34

6809. 27+1589. 13

351. 06£78. 02

65.99+10. 10

304. 97+62. 83

278.50+105. 18

254.35+48. 26

219.97+31.78

151. 01+33. 69

1004. 64+35. 94

230. 23+49. 95

241. 13+55.53

134. 96+26. 06

386. 03+67. 04

74.87+11.78

69. 62+21. 35

49.22+7.32

61.16+13. 86

1430. 96+195. 34

781. 07+79. 23V

536. 06+45. 05

738.15+77.51

90. 66+11. 38

21.24+0.97%

28.93+2.59

43.16+6. 38

48.00+4. 54

33.25+0.95"

23.18+2.32

172.30+3. 11V

188. 10+52. 34

124. 89+10. 53

56.77+7.73

84.69+11.78 "

19.67+1. 59

11.78+1. 30?

7.64+0. 94

12.96+1.21%
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43 Ingredients

205 Groups

£y (MiN)

max

Cha(pg/L) AUC, (min -

ne/L)

ty,,( min)

V,(L/kg)

CI(L/(h - kg))

S
Dihydroberberine

RAHIR

Evodiamine

RPN

Evodia lactone

gt

Paeoniflorin

AT N BRTT
Albiflorin

NNON=E R e ]
Normal rats single
dose group
BRI B AIR G 2
Model rats single
dose group
NN ON=E2/ e tr]
Normal rats multiple
dose group
BEAIR W A2
Model rats multiple
dose group

NN e ]
Normal rats single
dose group
BRI B G 2
Model rats single
dose group
NN/}
Normal rats multiple
dose group
(SN E 2/ € Ed]
Model rats multiple
dose group

NN etr]
Normal rats single
dose group
B LR 452
Model rats single
dose group
IEH R Z L
Normal rats multiple
dose group
Bk SR 42
Model rats multiple
dose group

IEH R R L 2
Normal rats single
dose group
BERIIC BB A 2
Model rats single
dose group
IEF R Z WG
Normal rats multiple
dose group
SN e A €]
Model rats multiple
dose group

IEF R 24
Normal rats single
dose group
BRI B SR A 25
Model rats single
dose group
NN ONTE2V € E]
Normal rats multiple
dose group
L iPNTE 2/ e g
Model rats multiple
dose group

75.00+0. 00

15. 00+0. 00

5.00+0. 00

24.

22.00«17.00 11.

15.00+0.00  22.

15.00+0.00  29.

47.00+24.22  48.

64.00+£24.67 17.

51.00+32.38  15.

11. 00+2. 45 24.

12.00+4. 90 29.

39.00£20.82  15.

234.00£80.55 141.

78.00+30.52 195.

68. 00+44. 18 162.

39.00+15. 44

139.00=115. 64

79.

53.

39+1. 82

99+9. 99

66+2. 17

2941. 98+68. 77

1592. 26+170. 74

2266. 24+235. 67

711,479 1350. 49+200. 74"

67+2. 68

15+6.73

49+4. 62

85+2. 30%

11+2.45

51+3.93

95+3.52

07+1.45%

52+26.34

15+25. 54

87+11.47

12.31+44.28

3178.99+308. 26

3258. 08+251. 95

7622.24+765. 47

3800. 27+401. 26

1733. 69+97. 40

2532. 42+185. 477

4941. 06+265. 05

2832. 56+385. 807

47735. 36+6616. 66

46335. 61+£6455,73

41826. 79+5093. 07

130. 65+18. 72 34606. 34+1650. 69

15924. 69+1181. 25

345.00£30.59 312.08+13.63 79451. 56+1836. 06

52.00+47.00  70.24+9.59

40. 00+15. 57

20633. 96+2736. 92

49. 1747+5. 06 21470. 95+3245. 36

263.67+9. 18

113.57+15. 94V

149. 89+48. 40

158. 87+41. 55

547. 08+267. 49

252.95+30. 54

214.72+16. 63

280. 84+58.91

226.76+43. 57

202. 65+26. 94

240. 62+22. 12

226. 15+46. 44

242.20+40. 03

200. 71£33. 53

221.08+94. 14

117.04+11.01"

553.37+185.58

2653.43+170. 16

1047. 66+245. 52

422. 86+44. 03V

1522. 87+41. 56

266.97+43.75

206. 61+21. 14

445.63+103. 08

5.97+0.93

4.98+0. 60

2.17+0.28

4. 43+0. 84

27.02+5. 30

23.91+5.23

12.91+1.73

18.61+3.33

77.46+19. 55

67.01+20. 81

76. 63+31. 40

65.99+10. 10

63.73x10. 14

286.44+7.20

56. 94+7. 67

45.06+6. 15

1388. 68+38. 99

105.21+12. 627

70.64+14.71

100. 61+12. 13

0.82+0. 18

0. 80+0. 04

0.36+0. 04

0.71+0.09

5. 68+0. 46

4.05+0.23"

2.00+0. 12

3. 65+0. 40?

14.50+2.79

12. 86+2. 34

18.34+2.72

21.24£0.97"

5.86+1. 15

28.11+1. 14

4.68+1.70

5.36+0. 83

T IEH K BRI A 20 SR R BRI A 20 IE W R R WA 2 SR R 2 A 2 M EE , ) P<0. 05,2 P<0. 01, P<0. 001 ; IE % K fLBIR 24
2SRRI GG 2GR L, *P<0. 05, P<0. 01,

Note. Compared with single dose in normal rats and single dose in model rats, multiple dose in normal rats and multiple dose in model rats, " P<0. 05,2 P

<0.01,% P<0. 001. Compared with a single dose of normal rats and a single dose of model rats, *P<0. 05, **P<0. 01.



P H A R 25 2022 4F 1 A5 32 445 1 ] Chin J Comp Med, January 2022, Vol. 32, No. 1 21

LA R R 2 IR 2RI S5 2 I 25 Rk
PR ERER/INEED | £ R 24 AR A R /NBERR ) C, (P<
0.05) i E R, —E/NEERK C,, (P<0.01) I %
% SRBRZGARTE C1( P<0. 05) S35 A% 5 FI AT 3 P
ST t,,(P<0.05) .3 TR, Cl(P<0.05) B3
LTt

FRELZ RS T C UG, i A IE o e
TR RN TG ERLSY AUC Y7284k (LI 4) 3 A1)
ATLAE I O LRI SR 24, R — &/ N BE e A AT
25 AN HA TSP RS IBS KB N 2252 U IE 3
KR ZR RN FRE 2R G2 ), (U $h iR
HEIAE CVH-IBS KB4 9 19 2 88 LU 7E I H KR
g, R KRERAY )G, HERKEH —
EFBR, FECAUC BN {H2 CVH-IBS KERZ K4S
255 B T EERAL AR TR LA B AUC Jf R 3R
B,

3 itig

PAYRHE E 425 C ALE , CVH-IBS B K Bl 5
1EH K BUAY 2R il 28 8 7%, CVH-IBS K B 10 4
TP A B R AL s T IE R A 3 5 AR TR A T
SEEREER — 3, WpiE bR R AR AN B AR BAE

FH R 5 K Y R 0 wT B R T CVH-IBS K R
B BEBERE IR X8 AR I A N o A A Y Y i
PERGIN . LPS TRANHAE 7 &1 B R v B 1 34 i i
W s A1 HE, 2 4R v N i e B S A ) e Y i
B,

HEETdHEH LI, BF 1 KRG A,
CVH-IBS £AIK U5 TEH K B 245 i ith 4 7 10
ANTEPE B S3 Hh vE i AR T SR 2R B SR 2 B N TR
TELZ WA T I C ALEY CVH-IBS K BUA P F51E i 3
BAMPIE, 2% TS L CVH-IBS KAl
TEH K BRI 24 -Fof [l 4 AR A WU | T 5 2 XL i
e R 3 B0 B S, AR 2 DT A X 2%, T B
WA T IR E ALH CVH-IBS #5518 K L5 1E & K BUA
PIAT 241 24515 il £ 35 S XL | 2 YR 45 25 CVH-IBS
KRS IEH KA SR,

T8 O ALFRIR 25 24 T KB AT 245 A TR 1 1 24 -
I ph % Ay PR | B AR ARG Lk 1) R S I 2 e o
P, ATRE S AT N R K PE v, B8
TE R T A AR R R A 56 5 PR 45 25 CVH-IBS
B B SR 25 25 1E 7 R UM L, A5 2 e 35 L
R T iE S 1BS S UM R EA . IR
O ALZ R Eh 25 510 A LR AT 25 DY BT 4 25 - il 28

B4 JRCHLAZAG 10 TGP TEA R L5 f 7R N 282K (AUC) i
Figure 4 Ratio of the in vivo exposure levels (AUC) of the 10 active ingredients in different groups after the administration

of Wuji Wan
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FEAS Ry B0 | W] RE S il R R BB 2R 2
EH KRS 2425 CVH-IBS K B LA £ 14 #
BONREN Z KA LI IR E L,

ZW 4T I C HLE IEH KRB A 10 15 PE K
Ay L2546 KA 5 T CVH-IBS BRI KB, i T34
J7 ) CVH-IBS KR Bt R g 2K E e G
AR5 oD . 2008 E G C AL CVH-IBS
B K 5 AR 8 1 2 AL CVH-IBS #5580 K A
b, 24T IO AUIEH K BAIERIR 245 7 2 AL IE
R v, BB BT, M 6] 2 Ik 4 2 )5
TGP/ 7E CVH-IBS K EUFIIE & R B IR N 3 &
EERORRSE R IR 25,

RN NS HO TR R BoR, R E
JLAY CVH-IBS BRI BRL5 1E 5 4K UM B, B0 T
PR R R/ INEE R I Il 24 Wk 8 8 2 T R 20
BRETEI3E 0, ER AR /N BEGR Fh R [ 57T | $h R v 3%
B R 24 AR B 2 /)N B B 2 A i AN (] AR M
Ew, A REET Y S g a5 R — 2, R /N BE
B ERAR L THT R R VTR /N EETE R R B
TR AN BE R I R I 24 VR R T R IR A
W E IR TE R R R R B TR, R
ZRBR 3 SR 2 B PN TR W AL A o I T i T R R B
BT, REBE HATA SO A 251 5~ 2
PTG A AN ) AR B A (HR A

LW T I C AL CVH-IBS B8k FL5 F %
KERAR L, ERIR/INBERK | b 1R B 3% B, 3 /1N BE B fe K
I 245 9 . 3 T R 5 R R G /0N B A A
RN GE B 22 R 45 2 i AR 2 R RN B 5 A
Vil W £t ] RE R T A R A 25 M R st &
PR AP RV, s UE I AR
/N T SRR ARG, HRE ST i
PR ETARAE , — S/ NS | S 2K B, 5= 2 B O I 1 A
K2y B WO = I R R, HEMINR T Ak &R
GLIhBETE B S BOLAR X 25 W () AL Wl BE R
W, REFENETERF D E LT, SRRRE ST A
245 PN T T 54 I ) 3 4

LWL T IR C LI CVH-IBS A58 K B 5 Bk
57 O AL CVH-IBS #5871 R BUAH L, 26 iR /) B
Bl AR TR 2 AR, 3 /)N B Bl A Kl 24 v 5 ) 4 AT
FRR st 2R G 259697 )5 CVH-IBS KR 1Y i iE
BB TR A, /N BE A R Il 24 R W 3
11 5 R TR 25 AR B 1 o3 2R W S PR AIG, IR 225 S
WG Jc A U R . AT 6 PR 53~ 245 1 T

BRESIRIBH & B v BR 380 B b7, 4 2R 97 s
WK BRI Re A ik &

R Z R TR UG, IE# 3 CVH-IBS
IR BRI 235 P2 AUC K A28 4k, e ALBp
W2, B S/ INBE B AT 257 A1 B SH Al 5 P
S3TE IBS KA PN 52 5 LL I 5 R U P9 22 25 34
HRAEZIRG2)G , UA ShRR B 4 i 7F CVH-IBS K
B PN ) 2 8 LU AR IR KRR B, IEw KR Z
WAL WG RE2H —E &M, 8 AUC 1
I {HJE CVH-IBS KERZWIRGA 4 )5, b T bR i i%
BN , AR PR A AUC FEA R B 8 fm, #fEm)
Al g TR B S T/, 5 1 1 W R AR BAE
FH, #E P i6 B ik 52 Ja MR R4 45 4 2 T W I 7Y
Rk I HER PR AR 32 AR A N T £
WA e &I,

25 LTk, CVH-IBS 278 K B 9 BRSO
[ R AT 265 245 U B0 1N 8 AL R 3 1 i 43 2451 80
SERRIE AR T B R $E R IBS R R T A AR YT
J 01 3 B B O A BT AR R R 15 B T ek
e, R 2 5 M I 06 A U R e 82 R 255,
A BTkt IBS, &FxF IBS K B I8 B B i sh
A Y ELAA i 38 155 150 0 N L ALY B 3 5 o & 4 25 5K
YEFRIMLTIEAS F — LR ABFSE, LB T3 R 416
b T 52 R R A3 P A P el R R X e Y
S, Ay 25 5 I R I FH B A S AR AR

S 3Lk
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Antidepressant effect of Areca catechu L. on mice and its mechanism

PEI Haiyue'*?, JIANG Ning*, WANG Mengdi’, WANG Fengzhong', AO Dongmei’, WANG Qiong'*"

(1. Institute of Food Science and Technology, Chinese Academy of Agricultural Sciences, Beijing 100193, China.
2. Sino-Portugal TCM International Cooperation Center, the Affiliated Traditional Chinese Medicine Hospital of
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[ Abstract ] Objective  To study the effect of Areca catechu L. on depression-like behavior in mice and its

mechanism. Methods Behavioral despair and reserpine antagonism models were established. Male ICR mice were divided
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into Areca catechu L. low, medium and high dose groups (160, 320 and 640 mg/kg) and a positive control group
(fluoxetine, 20 mg/kg). Administration was performed by continuous gavage for 14 days. The antidepressant activity of
Areca catechu L. was evaluated by the behavioral test of open field test, tail suspension test and forced swimming test. The
antidepressant effect of Areca catechu L. was also evaluated by the reserpine antagonism test to evaluate the effect of
Areca catechu .. on monoaminergic nervous system functions and the change of oxidative stress level. The content of
neurotransmitters in mice was determined by LC-MS/MS analysis. The anti-oxidative stress effect of Areca catechu L. was
assessed by measuring superoxide dismutase (SOD) , malondialdehyde (MDA) and catalase ( CAT). Results There were
no significant differences in body weight between the groups. The open field text showed that Areca catechu L. had no effect
on the locomotor activity of mice. The medium and high dose groups of Areca catechu L. had significantly reduced time in
the tail suspension test (P<0.05), and the low and high dose groups of Areca catechu L. had significantly reduced
immobility time of mice in the forced swimming test (P<0.05). In the reserpine antagonism test, compared with the model
group, the low and high dose groups of Areca catechu L. had antagonized eyelid ptosis induced by reserpine ( P<0.05) , and
the three doses significantly antagonized the decrease of body temperature induced by reserpine ( P<0.01). Compared with
reserpine antagonism model group, the 5-HT content in the brain tissue of mice in the Areca catechu L. high dose group (P
<0.01), DA content in Areca catechu L. low and high dose groups (P<0.01) , and the GABA level in the Areca catechu L.
low- and medium-dose groups ( P<0.05) were significantly increased and the 5-HIAA level in Areca catechu 1.. medium and
high dose groups was decreased significantly (P<0.01). SOD and CAT levels were significantly increased ( P<0.01, P<
0.01) in the three dose groups of Areca catechu L... MDA content was significantly decreased (P<0.01) in the medium and
high dose groups of Areca catechu L.. Conclusions Areca catechu L. has good anti-depressant efficacy in stress despair and
reserpine antagonistic drug models without affecting motor activity or body weight. Its anti-depressant mechanism of action
may be related to enhancement of monoamine neurogenic system levels and anti-oxidative stress effects.

[ Keywords)] Areca catechu L.; depression; reserpine; suspended tail test; forced swimming test; neurotransmitter;

oxidative stress
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Note. OFT, Open field test. TST, Tail suspension experiment. FST, Forced swimming test.

Figure 1 Schematic representation of the experimental procedure and behavioral tests
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Figure 2 Schematic representation of the experimental procedure and behavioral tests
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Table 1 Effects of Areca catechu L. on spontaneous activity in mice( open field test)

25 X IR FPEITA FEME (160 mg/kg) FEME (320 me/kg) FEHE (640 mg/kg)
Control Fluoxetine ACL( 160 mg/kg) ACL(320 mg/kg) ACL(640 mg/kg)
MR (e
KA BAFE (om) 1662. 14x154.95  1552.99:149. 05 1445, 52:88.72 1379. 52220, 81 1393. 05+127. 43
Total distance
iZ 2] G ] (s
JEZJJ Tl (s) 123.83+8. 12 118.38+7.95 111.99+5.76 101.75+14. 14 106. 35+8. 07
Time of movement
2733 (em/s
TR (em/s) 7.36+0. 46 7.05+0. 45 6. 68+0. 29 6.59+0. 29 7.64+0. 44

Average velocity

3 AR /NEUA T I (n=12, x+sx)
Figure 3 Effects of Areca catechu L. on

body weight of mice

T 52 AL, *P<0.05, *P<0.01,
B4 MEMRELLAZ 14 d XN R
REBF A AYEEN (n=11~12, xsx)
Note. Compared with the control group, “P<0. 05, **P<0. 01.
Figure 4 Effects of Areca catechu L. on immobility

time of mice in TST after 14 d continuous administration
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E: 52 HAAMLEL, "P<0.05,
5 HEMREZEZAZE 14 d X/ R
JEWFUK B A SN A A SE0E (n =10, x+sx)
Note. Compared with the control group, “P<0. 05.
Figure 5 Effects of Areca catechu L. on immobility

time of mice in FST after 14 d continuous administration

0 HRRAMLL, *P<0. 05, *P<0.01,
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Note. Compared with the model group, *P<0. 05, **P<0. 01.

Figure 6 Effects of Areca catechu L. on the reserpine-induced eye ptosis and hypothermia
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Note. Compared with the model group, *P<0. 05, **P<0. 01.

Figure 7 Effects of Areca catechu L. on 5-HT, 5-HIAA, DA, GABA levels in brain tissue of reserpine-induced mice
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Note. Compared with the model group, **P<0.01.

Figure 8 Effects of Areca catechu L. on the reserpine-induced oxidative stress in brain tissue of mice
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[ Abstract ] Objective  To compare the intervention effects of the Baixiangdan capsule ( BXD), the 5-
hydroxytryptamine 3 receptor ( 5-HT3R) -specific agonist and its antagonist, and the cannabinoid receptor 1 ( CBIR)-
specific agonist and its antagonist on premenstrual dysphoric disorder (PMDD) rats. Methods An animal model of PMDD
anxiety was established using three compound factors: ovariectomy, hormone-induced estrous cycle and residential invasion.
Follow-up experiments were carried out in two batches. The first baich of rats was divided into a blank group, a model
group, a 5-HT3R agonist ( 1-phenylbiguanide, PBG) group, a CBI1R agonist ( WIN55212-2, WIN) group, a PBG+WIN
group and a BXD group. The second baich of rats was divided into a blank group, a model group, a 5-HT3R antagonist
( Granisetron, GRA) group, a CBIR antagonist ( Rimonabant, RIM) group, a GRA+RIM group and a BXD group. After
drug intervention, the anxiety-like behavior of rats in each group was evaluated using the open-field test ( OFT) and
elevated plus maze (EPM). Results Compared with the control group, the mixed aggressive behavior score of resident-
intruder test (RIT) in the model group was significantly higher (P<0.01) , and the number of entries into the central area
of the OFT and the percentage of staying in the EPM open arms were significantly lower ( P<0.05). Compared with the
model group, the RIT mixed aggression scores of the PBG, RIM and BXD groups were significantly lower (P<0.01), the

number of entries and residence time in the central area of the OFT were significantly higher (P<0.05) , and the number of

entries and residence time percentage of the EPM open arm were significantly higher (P<0.05). Conclusions

BXD, 5-

HT3R agonist PBG and CBIR antagonist RIM can effectively correct the anxiety-like behavior of PMDD model rats.
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Figure 1 Flow chart of intervention effects of specific agonists/antagonists and BXD on PMDD anxiety rat model
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2 R/ PR BXD MK BRI AT 84 (n=9)

Note. A, Scores of aggressive behavior in the control group and the model group in the baseline period of experiment 1. B, Score of aggressive

behavior in each group before and after administration in experiment 1. C, In experiment 2, the scores of aggressive behavior in the control group

and the model group at baseline. D, Aggressive behavior scores of each group before and after administration in Experiment 2. Compared with the

control group, ****P<0. 0001. Compared with the model group, **P<0. 001, P<0. 0001.

Figure 2 Aggressive behavior scores of rats affected by specific agonists/antagonists and BXD
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A LT OFT UM ; B 25 24T b Je X AR C L 23 2 b Je XS B I [0] 5 D - 45 25 )5 OFT B AR B 25 24 )5 th e X AREL P 4
ZiJah R XA B R, SRR L, "P<0. 05; SRIRIZAH L, * P<0. 05,

3 S 1 4R 2GRS PMDD SR IEAE R FUEIEL NR ] OFT JI3K45 2R (n=9)
Note. A, Total distance of OFT before administration. B, Number of central area entry before administration. C, Time in center area before
administration. D, Total distance of OFT after administration. E, Number of central area entry after administration. F, Time in center area after
administration. Compared with the control group, *P<0. 05. Compared with the model group,”P<0. 05.

Figure 3 Test results of OFT in NR phase of PMDD anxiety rat model before and after administration of Experiment 1

AR 2T EPM PR #EAVCECE 43 L5 B 45 24580 EPM JF U8 #E AT 43 L 5 C . 48 255 EPM JFHCR #E AKECE 43 185 D 45 2455 EPM
FFHOE HEARS IR E 4L, X ERALMILL, "P<0. 055 SRAILLA L, ¥ P<0. 05, % P<0. 01,
4 SIH 1 ZAZGET)E PMDD SRIEE R IR NR 3 EPM K45 (n=9)
Note. A, Percentage of EPM open arm entry times before administration. B, Percentage of EPM open arm entry time before administration. C,
Percentage of EPM open arm entry times after administration. D, Percentage of EPM open arm entry time after administration. Compared with the
control group, “P<0. 05. Compared with the model group,*P<0. 05, P<0. 01.
Figure 4 EPM test results in NR phase of PMDD anxiety rat model before and after administration of Experiment 1
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A AZHT OFT SAHAR B A 2RI P e K AYKEL; C A4 20 R b e XA BRI A D 4255 OFT RS B 45255 b e IX ik A U8
F. 25255 vh e XS B it ] . S50 BRLHAR 1L, *P<0. 05, **P<0. 01 ; SHERIZIAH L, * P<0. 05, P<0. 01,
5 S5 2 YAZYTETSE PMDD A2 REE K BUAEAES NR ] OFT MR E5 R (n=9)

Note. A, Total distance of oft before administration. B, Number of central area entry before administration. C, Time in center area before

administration. D, Total distance of OFT after administration. E, Number of central area entry after administration. F, Time in center area after

administration. Compared with the control group, “P<0. 05, **P<0. 01. Compared with the model group,*P<0. 05, P<0. 01.

Figure 5 Test results of OFT in NR phase of PMDD anxiety rat model before and after administration of Experiment 2
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Note. A, Percentage of EPM open arm entry times before administration. B, Percentage of EPM open arm entry time before administration. C,

Percentage of EPM open arm entry times after administration. D, Percentage of EPM open arm entry time after administration. Compared with the

control group, “P<0. 05, **P<0.01. Compared with the model group,*P<0. 05,* P<0. 01.

Figure 6 EPM test results in NR phase of PMDD anxiety rat model after administration in Experiment 2
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[ Abstract ] Objective  To investigate differences in pharmacokinetics and accumulation of seven bioactive
constituents,, namely (+)-pinoresinol di-O-B-D-glucopyr-anoside (PDG) , genipinic acid (GA) , chlorogenic acid (CA) ,
protocatechuic acid (PCA) , neochlorogenic acid (NCA) , cryptochlorogenic acid (CCA) and (+)-pinoresinol 4’ -O--D-
glucopyrano-side ( PG) in Eucommia ulmoides after multiple intragastric administrations between normal rats and
spontaneously hypertensive rats ( SHRs). Methods Normal rats and SHRs received intragastric Eucommia ulmoides
extract at a dose of 5.4 g/(kg-d) for 7 consecutive days. Then, the pharmacokinetic parameters and tissue distribution
were compared between normal rats and SHRs. Results  Pharmacokinetic tests showed no obvious differences in all
pharmacokinetic parameters of NCA and CCA between normal and model groups. The T,,, value of PDG in SHRs was 0.26
times that of normal rats. In model group, the T, ,, T, and AUC,, of GA were 2.20, 0.04 and 0.50 times those of normal
group, respectively. For model group, the T, , value of PG was 0.55 times that of normal group. Compared with normal
rats, the T, , of PCA in SHRs was increased by 2.04 times. The T,,, and AUC,, of CA in SHRs were 1.93 and 0.64 times of
normal rats, respectively. Accumulation analysis showed that all representative active components were mainly distributed in
the stomach, intestines, heart, liver and lungs. Except for CCA, the contents of the others in SHRs presented notable
differences in tissues of two to seven compared with normal group. Conclusions The pharmacokinetics and accumulation of
active anti-hypertensive components in Eucommia ulmoides extract after multiple administrations in rats were influenced
remarkably by the pathological state of spontaneous hypertension. Moreover, it is important to learn about the

pharmacokinetic characteristics of drugs for those who suffer from hypertension and need to take medicine persistently. This

study provides a reference for clinical dosage adjustment of Eucommia ulmoides when used long-term.
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(CCA) %, ARSI A Wistar K5 SHR L
RS AT 22 UHE S 45 T R AR O SR A Lk 7 A
R 196 1 5 4 6 A VRN R T v i g B AR
KRN B 258025470, il 0 H A Je - R 55 7
ARSI IEH R SR SHR AR IR 4A N (1) 24 32
MERES  WIIT A M il R 4 e
2yl AE UG DL 52, LU S 45 5+ e I PR
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25°C , FHXTRE 50% ~70% , 54 ) % 5 e o FL SR
JE WA
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1.4 SFitEHZE

%] WinNonLin 6. 4( Phoenix , 25 [ Pharsight N
A)) B AR B A R R AR B AR (NCA) 73 M 7 i
WA 2585 280, AUC MRT 52 80E H et
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IHT, SEEG 25 B Y B bR 22 (x 25 ) oo,
SEREAS ¢ RSB HEATAL A FL AR, P<0. 05 N 22 A 5t
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PDG T, Vd/F Fl MRT,, & #{% T 1E# 41, PG
7£ SHR BRI i T, B AR F 1E % 4 ; CCA
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My B, H4x 6 Bl 0 H CA PCA PDG,PG TE
SHR #E AU ) C-v il 2848 fb #a 4 5 1F 8 41 AH HE 3k
AR—3, 1 NCA Fl CCA FE WAL Z M 9 C-t il e )
AR5, GA fE SHR N BIK 25 sh: 35
IEFAM L ZE RSN E,

B 1 KRB S TS

2.2 HMRBMSREHNREE T NEERSELE
KR SHR *ﬁﬂﬁkl’\]ﬂ"]%%é’:ﬂﬁ_n

KEE S AT AP RIUIE W 24 h )5 ,GA %7
Tl B 00 B 236 T % K BRI SHR A PN 4% 4 4L il 25
HILERS~F T,

7 R EIE T KBNS AL T T
F R HEFIT R (1) PCA 7> B > B > 1l > >0 >
SEISISHLA . (2) GA>H > B >Hili>.0> >[5
> LS E2ALS I, (3) PG B > W >Ili> LA >0 > 52

GA PG ,CA ,PCA .PDG NCA ,CCA 1Yy C-t 25HF HiZk (x+5s,n=6)

Figure 1 Concentration-time profiles of GA,PG,CA,PCA,PDG,NCA,CCA in normal and SHR model after multiple intragastrically

administered Eucommia ulmoides extract

1 ZWRHEBLHZYE PDC A GA FEIEH KARIK BURNE PK 240 (x+5,n=6)

Table 1 Pharmacokinetic parameters of PDG and GA in normal and SHR model after multiple intragastrically administered

FEucommia ulmoides extract

BB FAEEE = AT PDC SUEFA R GA
Pharmacokinetic , o pos ro—
parameters IEH [P RIVE:) IEH A IR
Conlrol Model Control Model
Ty,,(h) 37.15+£15.33 9.65+3.49 " 7.41+0.98 16.27+7.45"
T, () 0. 15+0. 09 0. 12:0. 07 5.65+3.48 0.21+0. 09 ™
Coa(pe/L) 666. 07+185. 26 862. 02+183. 39 4852+1343. 82 4703. 71£1282. 64

AUC‘)—{( (h - pg)/L)
AUC,.,. ((h - pg)/L)

735. 15+216. 65
1346. 46+386. 24

800. 46+230. 71
970. 15+174. 63

66450. 43+12635. 04
77155. 00+14796. 21

33284. 00+16490. 31 **
37851. 00+12383. 17 *

VA/F (L/kg) 1243. 202356. 00 490. 41x130. 56 *** 9.12+2.05 37.78+13.84*
CL/F (L/(h - kg)) 28.36+13. 24 34.51+6. 13 0. 85+0. 15 1.67£0.17 ™
MRT,.,(h) 6.42£2.20 5.48+1.09 9.37x0. 65 9.72+1.65
MRT,.,, (h) 41.52£15.78 12.13+7. 03 12. 89+1. 65 25.43+5.17"
L SIERAML, *P<0.05, *P<0.01, **P<0. 001,
Note. Compared with the control group, *P<0. 05, **P<0. 01, **P<0. 001.
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F2 ZUHERGHE PG R PCA FEIEH MBI FUAN PK S (2+5,n=6)
Table 2 Pharmacokinetic parameters of PG and PCA in normal and SHR model after multiple intragastrically administered

Eucommia ulmoides extract

3B H FAIRBEEAR R PG JE LSRR PCA
Pharmacokinetic Ty y— o -
parameters Al Rl IEF A gl
Control Model Control Model
Ty/»(h) 30.53+10. 96 16. 64£5.55* 12.09+2. 33 24.62+11.70 "
T (h) 0.120.07 0.12+0.07 0.15+0. 09 0.15+0. 09
Cn(pe/L) 134. 44276.79 150. 99+37. 12 508. 75+330. 99 543. 04%389. 56
AUCq,((h « pg)/L) 226. 86+73. 12 202. 58+29. 15 1066. 52+431. 19 1096. 68+422. 56
AUCy, ((h + png)/L) 494. 62+148. 33 347.68+27. 21 1381. 12+303. 59 1690. 24+740. 91
Vd/F (L/kg) 2209. 39+877. 16 1903. 07+552. 52 56.86+12. 96 79.65+17.88*
CL/F (L/(h - kg)) 67. 47+28.36 80. 206. 36 3.18+0.72 2.88+1.15
MRT,,(h) 8.88+1. 82 8.93+0. 87 7.61£1.60 7.38+1.89
MRT,_, (h) 24.50+7. 58 25.58+5.97 17.32+5.75 27.93+10. 44

T SIEW4UMLL, "P<0. 05,
Note. Compared with the control group, “P<0. 05.

=3

ZUHE B 255 CA FI CCA TEIEH MAEHAUR RN PK 24 (x45,n=6)

Table 3 Pharmacokinetic parameters of CA and CCA in normal and SHR model after multiple intragastrically administered

FEucommia ulmoides extract

SR LEIFRR CA PRk IR CCA
Pharmacokinetic AL ] R ol
parameters Control Model Control Model
Ty»(h) 12.33£3.23 23.80+16. 42" 55.78+18.71 36.42+15.18
T (h) 0.17+0. 09 0. 12+0. 08 0. 17+0. 09 0.12+0.07
Coae (R&/L) 850. 88+291. 03 638.01x125. 39 239.05+104. 91 244. 82+96. 69
AUCq,((h + pg)/L) 1206. 93+381. 46 772.37+90. 93 * 512.45+118.75 480. 14+98. 37
AUC,... ((h - ug)/L) 1742. 18+373. 00 1634. 97+464. 82 1694. 51+515. 95 1295. 87+375. 05
Vd/F (L/kg) 62.54+23. 61 112. 84+24.57 " 201. 81+84. 95 157. 50+80. 29
CL/F (L/(h - kg)) 3.42+0.51 3.81x1.03 3.04x1.32 4.40+1.93
MRT,(h) 7.84%2.05 7. 64+0. 34 9.28+1.36 9.73+1.76
MRT,_, (h) 18.82+7. 25 34.15£10.53 " 78.29+21. 39 54.35+15.03

HE SIER AL, "P<0. 05,
Note. Compared with the control group, “P<0. 05.

R4 ZIRMEBLHZEE NCA TEIF# MK AR 0

PK 28 (x+s,n=6)

Table 4 Pharmacokinetic parameters of NCA in normal and

SHR model after multiple intragastrically administered

FEucommia ulmoides extract

i BH HERRIR NCA
Pharmacokinetic PR o
parameters
Control Model
Ty, (h) 50.47+18. 16 38.40=10. 96
Ty () 0.12+0. 08 0. 12£0. 07
Coax (/L) 155. 71+40. 10 119. 52+54. 30
AUCy ((h - n g)/L) 483.00+31. 38 448.82+42. 28
AUCy.,, ((h - pg)/L)  1645.22+377.43 1377.90+622. 31
Vd/F (L/kg) 99. 13 16. 07 86. 01+20. 80
CL/F (L/(h - kg)) 1. 47+0. 43 1. 89+0. 66
MRT,,(h) 10. 12+0. 85 10. 68+0. 96
MRT,_,, (h) 71.78+24. 35 57.74+15. 65

SIS, (4)PDG: > 8 > HF> 0>l > > UL >
I>SEAL, (5) CA O >FF> B > 1> il > i > 19> B > L
W>EEAL, (6)NCA ;B >>hilisH> > > > LA
SIS, (7) CCA  JF>0> > B >l 1> i > >
ESA

7 G RS> 7E SHR AR A Py 25 A 2185 5
By & ARSI A (1) PCA ;B > > > B> 15 > ki >
O>PESESHUA . (2) GA: E >Ishili> s> B>
SESPUASI, (3)PG: B >I>iti>O> LA > > 52
> (4)PDG: B >W>0 > >l > i > ik > WA >
AL, (5)CA: > >0 > I > fili> 5 > > 2241 > WL
>, (6)NCA : B >>ili>Os > s LA > 5250
ST Sk, (7) CCAO>HF>H> B > ili> B> k> 1> 52
SHLA .



46 P HA R 275 2022 4F 1 A% 32445 1 ] Chin J Comp Med, January 2022, Vol. 32, No. 1

RS ZWATHAERYIG CA NCA CCA TEIEH KA SHR SR N HLUY & ik (v25,n=6)
Table 5 Content of CA, NCA, CCA in rat different tissues homogenate of normal and SHR model at 24 h after multiple
intragastrically administered Eucommia ulmoides extract

i SRR CA Bk R NCA a4t R CCA
Tieoue E SHR f5% E® SHR 7 EH® SHR £#
Control Model Control Model Control Model

> Heart 10. 24+2. 20 8.94+2.10 4.20+1.85 3.78+0.57 39.90+10. 88 43.43+12.23
T Liver 8.29+2.48 7.87+1.98 3.28+0. 64 3.38+0.90 42.56+13.54 29.41+1.92
JI8 Spleen 2.07+0. 46 1.83+0. 42 1.51+0. 17 1.48+0. 10 1.96+0. 52 1.29+0. 39
fii Lung 2.76+0. 88 3.47+0.94 3.65+0. 19 4.08+0.75 4.79+0.27 4.90+0. 40
¥ Kidney 1. 86+0. 47 2.81+0.43" 1. 18+0. 36 0.79+0. 10" 1. 71+0. 54 1.82+0. 41
H Stomach 8.04x1.67 9.52+2.52 12.78+0. 83 12.98+1.43 5.12+1. 16 5.05+0.28
Ji¥i Brain 2. 18+0. 66 0.92+0.20" 0.93+0. 27 0. 63+0. 20 1.35+0.27 1.55+0. 34
1% Intestine 5.74+0.96 10. 14+3. 30 3.04+0. 88 5.83+£1.07* 8.57+2.73 7.67+0.99
LA Muscle 1.49+0. 44 1.13+0.23 1.04+0. 13 0.97+0.08 0.83+0. 10 1. 00+0. 12
2L Testis 1.44+0. 30 1.30+0. 20 1.03+0. 07 0.91+0.06* 0.92+0. 14 1.09+0. 24

e HIER AL, *P<0. 05, **P<0.01,
Note. Compared with the control group, *P<0. 05, **P<0.01.

R 6 WG THAMERYIG PCA GA TEIEH K EUH SHR BIRLA N4 LU ) 5 5 (245 ,n=6)
Table 6 Content of PCA, GA in rat different tissues homogenate of normal and SHR model at 24 h after multiple intragastrically

administered Eucommia ulmoides extract

o JELZEIR PCA SR GA
Ticoue IEH# SHR f5 1 EH SHR #{
Control Model Control Model
> Heart 2.51+0.73 2.41+0.75 166.27+17. 36 151. 78+46. 22
JiF Liver 4.49+1.75 7.69+1.13" 165. 60+19. 16 147.45+15. 58
L Spleen 1.90+0. 72 2.34+0.37 14.70+1. 28 14.53+2.17
fili Lung 5.47+1.19 10.29+2.75* 183.99+33. 66 206. 83+58. 15
¥ Kidney 9.62+3.13 6.52+2.03 440. 89+70. 64 118.70£27. 50 ***
 Stomach 146.22+20. 12 646.99+124. 07 " 211.08+71. 41 1160. 87+132. 01 ***
Ji3i Brain 1.46+0. 22 2.88+0.37 " 2.93+0. 87 2.19+0. 38
% Intestine 161. 81+29. 59 172. 60+42. 62 1514. 85+548. 69 1157. 89+41. 46
LA Muscle 1.41+0. 33 1.20+0. 16 14.42+2. 80 3.36+0.95™
H2 L Testis 1. 50+0. 47 2.34+0.47" 11.75+2.58 7.07£1.49 ™

TE: SIEWAUHLL, *P<0.05, *P<0.01, **P<0. 001,
Note. Compared with the control group, *P<0. 05, **P<0.01, **P<0. 001.

T ZRE TS PG PDC FEIEF KRN SHR AALA N4 AL ZUH Y5 B (3£5,n=6)
Table 7 Content of PG,PDG in rat different tissues homogenate of normal and SHR model at 24 h after multiple intragastrically

administered Eucommia ulmoides extract

i FARE B B 4 BE T PG FARREE %5 51T PDG
Ticoue EH SHR #i% EH SHR #7
Control Model Control Model
AL> Heart 2.39+0. 61 5.46+1.65™ 104. 92+ 10. 54 114.57+31.93
AT Liver ND ND 116. 46+7.39 111. 61+4.23
Ji% Spleen 1.42+0. 33 2.86+0.74™ 6.06+2. 48 9.81£2.97
fili Lung 13.32+3.13 38.17+8.83* 90. 60+7. 85 98.05+14. 39
5 Kidney 0. 16x0. 02 0. 17+0. 04 ND ND
H Stomach 228.00£72. 67 1459. 74+218.79 ** 238.37+70. 94 3023. 48+702. 49 **
Ji&§ Brain ND ND 3.16£0.97 3.83+0. 66
1 Intestine 103. 15+23.23 51.37+3.90 1430. 19+499. 56 138.50+17. 19 *
LA Muscle 2.41=0. 45 4.31+0.59* 4.79+0. 76 3.11£0.95
21 Testis 1. 82+0.57 1.04+0.24 " 1.58+0. 41 1.91=0. 38

FELNDRKUE, S5ERAMLE, *P<0.05, *P<0.01, **P<0.001,
Note. ND, Not detected. Compared with the control group, *P<0. 05, *P<0. 01, “*P<0. 001.
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4BUA BT MPTP 55 PD /D B # 45346 T M2
ML 5%

FFEE B, %= 77, Alberto Carlos Pires Dias'*, x| # K '*" £ #'*"

(1. VGG BERL K2 B I8 rb 125 B g o A P EE 25 I PRA A ol 25220, DU 350 646000 ;2.9 ARV Bl2E Be Ak 7= i
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[ Abstract)
1-methyl-phenyl-1,2,36-tetrahydropyridine ( MPTP ) -induced Parkinson’s disease (PD). Methods
of the MPTP-induced subacute PD mouse model (30 mg MPTP/ (kg + day) i.p, 7 d), the effects of DNL on the motor

dysfunction in PD mice were evaluated by gait analysis, the pole test, suspension test and open field test. The effects of

Objective  To investigate the neuroprotective effect of Dendrobium nobile Lindl (DNL) in mice with

After establishment

DNL on the expression levels of tumor necrosis factor-a (TNF-a ), interleukin-6 (IL-6) and interleukin-18 (IL-1B) in
PD mice were determined by ELISA. The effects of DNL on the expression levels of caspase-3 and caspase-9 in PD mice
were assessed by Western blot. Results Compared with the control group, gait indexes, such as the propulsion index and
duty cycle, were significantly changed in the model group (P<0.05) compared with model group, whereas Madopar and
DNL (100, 200 and 300 mg/kg) groups showed significant improvements ( P<0.05, P<0.01 and P<0.001). In the pole
test, compared with the control group, climbing in the top half of the pole time and total time of the model group were
significantly increased (P<0.01 and P<0.001), but the time of turn around and the time of the lower half of the pole were
not changed significantly (P>0.05). Compared with model group, the DNL (300 mg/kg) group showed improvement in
the top half of the pole time (P<0.05), but Madopar and DNL (100 and 200 mg/kg) groups had no significant
improvement ( P>0.05). In the suspension test, compared with the control group, the suspension score of the model group
was significantly decreased (P<0.05) compared with that of the model group and the suspension score of the DNL (300
mg/kg) group was increased (P<0.05) , but there was no significant improvement in Madopar and DNL (100 and 200 mg/
kg) groups (P>0.05). Compared with the control group, the levels of TNF-a, TL-1B, IL-6, caspase-3 and caspase-9 were
increased in the striatum of mice in the model group ( P<0.05, P<0.001) compared with model group and those in the DNL
(300 mg/kg) group were significantly lower (P<0.05), but there were no significant differences in the content of cortex
among the groups (P>0.05). Conclusions DNL significantly improved MPTP-induced behavioral changes in PD mice,
reduced the inflammatory response and neuronal apoptosis in brain tissue, and has a good potential for the development of
PD drugs and functional food.

[ Keywords)]  Dendrobium nobile Lindl; Parkinson’s disease; 1-methyl-phenyl-1,2,3, 6-tetrahydropyridine; Madopar;

mice
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Bl ] AR i 22 WS 3 K B 5 tau 2 P AR o JEE T
PR AR 9% E S I, s A Vi T J) TR A 28 0 i v
T2 A BEl A A5 0 T 4 2 B 43 B i A2 O
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TEABFFEH  FRATRIY 1-H 54 8 5E-1,2,3,6-
UL E (MPTP) il % 28 Mt /) 2 2P PD /)y BUASE
BRI B RHR B X PD /N B AR T KRS
L,

1 #RFFxE

1.1 I

66 H 8~ 10 A%, R E 18 ~ 20 g, SPF %
C57BL/6] Mt /N R [ At 5 4 38 F1l 18 5256 sh ) F
ARA PR ] [ SCXK (A1) 2021-0006 ], 52 56 1 18]
I E B 2R 22 Bl 25 A P 98 BT SPEF 28 52 5
B3 [ SYXK (1) 2017-0020 ] , [ Fh A 25 A v )
aligoK  4F 12 h Y688 (9:00~21:00) F1 12 h
% (21:00~ K H 9:00) 28 G R, % i 20°C ~23°C,
MBI (55+10) %, shad A EE 5 d J5 IR S5,
SERG LR A ST 3R BRI, I A BT 5L 58 sh
TS BIZE B 25 AH ML E (SLXD-2021052119)
1.2 FERKFSME

SBUA A 2450 B DU N A VTR | e
= 2F b BiE 25 FH AR W BIF 53 0 sk AR W F 5% 5% 46 2 hy
SBUA T

MPTP 14 F S Sigma /A 7] ( HLA% 100 mg) ;52
ZuW A BEY IH A RA E (B .0.25 ¢,
mndlt 5 . SH5146) 5 /N B R ALK~ ('TNF ) -0,
A A 2 (IL)-6 FI TL-18 il 55 fp 28 W B ) 5
(ELISA) 150 &35 W [ bV B 156 A= 1/ 71 ; caspase-
3. caspase-9 F B-Actin FLR I H CST 2 A
( caspase-3 T R 9664, caspase-9 R R

9509, B-Actin J** it 4 5 : 4967 ) ; HRP EHi R 1gG .
HRP 5T 1eG 55 —HiIM4 H Jackson A H]

A AT AL EMG SIS I 23 A7 b B 2R 4 (e
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(300 mg/kg) 4, A A/NRAYERESR , BB 4 R4
H10~12 H BRXFAELL LIS, 45 4H /0N B R AE T RE
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HLET d, W AME PD AR, XFRE /N ip 45
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Figure 1 Experimental procedure
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1.3.6  Z535055 (the open-feild test, OFT)

2G5 TR R A RIE S
FERE/INBE R I BERR RO AR (30 emx30
emx35 cm) ,iE N 3 min J5 FFEEEI , THEAL A W
MC s/ 10 min NAEINAR TR Y A &6 Sh s 0L,
SRR B BN Gz Bl A AR b
1.3.7 /NN L R

RWAT N2 SE e i R s, /N UL B 5 T8 Wy
K, TOK BN, 7r B SURIR R Z IR, -80°C 2%
NIRRT,

1.3.8 ELISA 4G ISR A | K J2 AR AL AR AE 1
TNF-a IL-1B IL-6 F4 & &t

R LA T 0K 213 84, 12000 1/ min 25000
30 min, YA V4, ELISA $#1E 4 i 7 & ud B 13
#HAT .

1.3.9  Western blot 4 I ZCRAK 1 caspase-3 Fl
caspase-9 [

He 25 UK LU 1 34 SI K, AC AR
12000 1/min &5.C> 15 min i ,EXJ:/%/&,@ BCA 1
P SR 1R G E B R, 28, - 80°C URAE A
M. #EAL 30 png & FAEEBCHIAE S, InA SDS-
PAGE b HEZE M e B fe Z4hF i o BEIRCER LK Of

P e 4 B R 90 'V, 29 20 min; 23 B iEHE T 120 V,
FERE 250 1300 mA fHE ;0. 45 um fL42 PVDF i€, 4%
JEA ) 60 min, ZEIREFH 1 h 5 BT B0 B
caspase-3 Fll caspase-9 —$i (1 : 1000) ,4°C /KFEFEIR
MEE I, PP BB B L E 5 1gG (H+L)
HRP(1:0:10),=i&MEF 1 h, H ECL fk &kt
WHEATHE MWL L i ] IPP 6. 0 RS20 B Sk 1 R 4T
53T
1.4 ZitEHE

K SPSS 21. 0 X SE g B s AT Se it 400, 5L
P LB R bR i 22 (v 25 ) R, BUJE LA GraphPad
Prism 6. 02 PFHIVE, 4R 22 5 1) b 35 MR B A
)7 2253 HT (one-way ANOVA) , P<0. 05 IA 2% 53 H.
AYtFE L,

2 #HR

2.1 AKX PD /MRS SIHEER MM

B (1 =3 W N € 05 7 = A R 4 E el L1 < S 1
JE A FE AR P Te A W E 22 7 (P>0.05) . fE
Y EFE BORN S F BFAH 46 A v, 1SR 2 55 % HE LA A
Ll 70 0 i 2F 48 250 A i HE 4R R, A 0 R R 4R 2
oS5 SCAERT A AR SR A A S S A
BAEVRIA % 2% 5 (P<0.01,P<0.001) , ifij Z& i
HEDEFE oM e i SR A WA W2 T (P>
0.05), HHIARIZ L#, 35 2 B4 DNL( 100,200,
300 mg/kg) 7 it 4 7E 2 I e #E 5 £ A B R 2
(P<0.001) ,DNL( 100,200,300 mg/kg) 7l 2H1E 4
BIHEHEHE R0 (P<0. 05, P<0. 01) FilA5 J5 #E 45 %34
AHEE (P<0.01), SERIZIAHLL, X2 W4,
DNL( 200,300 mg/kg) 71| & 240 7 72 J5 32 £ B AR ALAS
IS B AR TP A B 2080 (P<0.05,P<0.01) ., 5
FRRILH AR LY, 55 2 Wi 4l AE A i SCPERT A v AT B ok
#%(P<0.05,P<0.01) , DNL( 100,200,300 mg/kg)
FR i 2 5 R R 2H A LA — R Y el i
BEMEZR(P>0.05),

04T R I dE br v B 20 55 0 REZE A L
A ETtas K5 SR A T B,
BJC R EME2E 5 (P>0.05)
2.2 £fAH PD /RGBT B RIEIFS M
=AU

M 2 FroR, FENCHF 5255 rh, 55 0 BRAH LA,
RIAL A 1 2 BEis () s B) 2448 i (P <0.01, P<
0.001) , 453k B[] A1 2 Bz sf 18] G BH & A8 fk (P>



52 P H AR 25 2022 4F 1 A% 324845 1 ] Chin J Comp Med, January 2022, Vol. 32, No. 1

0.05), SR, DNL(300 mg/kg) 2H A TEFT
R B R R R R (P<0.01) , T 2R BeIF ] sk
Fsf [i) R B [B] G S 2 1 25 5% (P>0. 05) , T DT
AySEgH BRG] S X R AL L AR, B R I R
% (P<0.05) , SEIAIAIAH H, DNL (300 mg/kg) 21
PTG B 25 57 (P<0.05) , 2 w4l |
DNL( 100,200 mg/kg) 20 P50 — & By 34 Jin & 2l

Jo R E 2R (P>0.05)
2.3 AKX PD /NRETHEWHIZ0

TEZS L N 3 Frm, 50 BRATAH L, 45
R A 38 B AR 38 Bl a] S35 i Ao ]
FoR FIA B 225 (P<0.05) . SHEORAAMLH,
FEZ 4, DNL( 100,200,300 mg/mL) £H 45 i35 b
B 25 7 (P>0.05) .

®& 1 DNL X PD /MRS IRENSL I ks, n=10~11)
Table 1 Effect of DNL on gait function in PD mice

- e " G iR
A6 b X e £zt RO
Gait indicators Control Model Madopar 100 me/ke 200 mg/ke 300 me/ke
AR (cm) 1.36+0.38 1.390. 59 1.10£0.26 11720, 41 1.2420. 43 1.21+0.43
Forepaw track width
ﬁﬂf;[/m( Cm_) 1. 65+0. 68 2. 47+0. 66 1. 50+0. 42 1.76+0. 31 1.92+0.52 1. 62+£0.45
Hindpaw track width
B
fe ?EJ.B*H.%I 0.39+0. 12 0.62+0. 18 0. 48+0. 08 0.47+0. 05 0. 46+0. 07 0.46+0. 08
Lf propulsion index
g
EE?EJ_&*E%& 0. 50+0. 06 0.73+0. 06 ™ 0.55+0. 03" 0.51+0. 01" 0.53+0. 01" 0. 54£0. 04"
Lh propulsion index
B
i ?EF*E.%Z 0. 46+0. 05 0.65+0.13* 0.50+0. 04 0. 46x0. 04" 0. 47+0. 06" 0. 46+0. 05**
Rf propulsion index
g
EE?E.L*E%( 0. 47x0. 12 0. 66+0. 04 0. 56=0. 03 0. 52+0. 07* 0. 53+0. 04* 0. 57+0. 07*
Rf propulsion index
T
R HERH 0.39+0. 15 0.53+0. 08 0.47+0. 15 0.44+0. 10 0.44+0.09 0. 40+0. 08
Lf duty cycle
ot
LR ST 0. 45+0. 08 0.55+0.05" 0. 44+0. 03" 0.49+0.07 0. 43x0. 04* 0. 45+0. 06*
Lh duty cycle
B
AT I 0.45+0. 16 0.63£0. 16" 0. 4520, 04" 0. 46+0. 07 0. 400, 07* 0.39+0. 09
Rf duty cycle
2
A SR AR 0.49=+0. 13 0.66+0. 13 0. 45+0. 04* 0.51+0.05 0. 54+0. 08 0.55+0.09
Rh duty cycle
TREBATR (5) 0.24+0. 08 0.30+0. 07 0.23+0. 06 0.26+0. 08 0.25+0. 05 0.23+0. 05
Average step cycle
T SXHELUMIIL, "P<0. 05, " P<0. 01, "*P<0. 001 ; SHEARILIHH L, *P<0. 05, % P<0. 01, P<0. 001,
Note. Compared with control group, *P<0. 05, **P<0. 01, “*“P<0. 001. Compared with model group,”P<0. 05, P<0. 01,**P<0. 001.
F2  SBABIT PD /NEURKE ) AL/ B2 (xts,n=10~11)
Table 2 Effects of DNL on climbing time and the score of the suspension test of PD mice
A5 VKR (s) [ 2 B 1] (s) T2 B E] () SAIFIE] (s) BHIE
Groups Turn round time First half of time Second half of time Total time Score
X HR4 Control 0.97+0. 04 4.03+0. 83 5.93+0. 81 9.96+1. 10 2.70+0. 48
HETILH Model 0. 98+0. 03 6.13x0.99 ™ 6.73+0.91 12.86x1.16 ™ 1.7020.48*
FZ 4] Madopar 0.98+0. 02 5.74+0.79 6. 66+1. 07 12.40+1. 18 2.11+0.78
‘ 100 mg/kg 0.96+0. 04 5.39+1.24 6.12+1.68 11.51+2. 66 2.45+0. 68
SRR
DNL 200 mg/kg 0.98+0. 03 5.15+0. 88 5.66+1. 17 10. 81+1. 66 2.55+0.52
’ 300 mg/kg 0.99+0. 01 5.02+1.00* 6.63+0.70 11.66+1. 42 2. 63+0. 67%

TE: SRR, *P<0. 05, *P<0. 01, **P<0. 001; SHAIL AL, * P<0. 05,7 P<0. 01,
Note. Compared with control group, *P<0. 05, **P<0. 01, “*P<0. 001. Compared with model group,*P<0. 05, P<0.01.
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2.4 EHAKIT PD /RN H R 5 5E B F KR
=AU

WA AT A 2E S0 FRATTIA R DNL 4571 &
H1 300 mg/kg I EACR fc AR, PRI IE ¥ DNL (300
mg/kg) AT 5 LE M AFGE, ELISA £ I 45 2R 4n &l 2
JR, S X BRAUAR L, AR ARLZH /)N FRECIR AR X 90
F TNF-a IL-18 F1 1L-6 /K F-FHiE (P<0.001) , 5
BAIZHAR LY, 96 2 B DNL (300 mg/kg) #5 F8 15 i %
TFE(P<0.05,P<0.01), 7ERJZ X, 25 20 6] 4 i K]
TR ZER TGI8 X (P>0.05)
2.5 WA/ /NR SR M A caspase-3 FA
caspase-9 | BRI FRi% BN

GPEENINZE SN 3 FrR , X REZLH caspase-3

F caspase-9 5 ) ik m B0, 55T A A E , B
HIZH A caspase-3 Fil caspase-9 F H 1) % 34 & B g 1
Z(P<0.001); 5 KR4 A L, 55 2 B 41 A1 DNL
(300 mg/kg) ZHH' caspase-3 Fll caspase-9 £ H 15
KA B3 R (P<0. 05, P<0.01,P<0.001) ,

3 g

Py AR 2 — ot 2 B ERE R AR I R A
AR PR ZIBAT IR, 1E 60 27 DL AAE A %
ik 1%, T IRARFSE PD W R KR I7 5
5 IPTEE TR B A B 5 AR T AN [ A 30
PR o MPTP AL R H 5 0 22 5 3R
Bz — A BT I B, MPTP RERS 5 &

£33 LBAFXT PD /NRE SRR (x+s,n=10~11)

Table 3 Effects of DNL on the open-feild test of PD mice

25 SRR (em) BRI () T E (em/s) B TR] LR (%)
Groups Total distance Time of movement Speed of movement Ratio of stagnation time

X R4 Control 3750. 05+490. 98 192. 66+38. 09 6.25+0. 81 67.90+6. 35

FERIZ Model 3188.43+647.56 " 154.05+45.85" 5.31+1.08" 74.33+7.64"
% Z 4 Madopar 3342. 14+479. 48 158.42+34. 41 5.57+0. 80 73.61+5.73
100 mg/kg 3172. 60+494. 68 150. 43+37. 41 5.29+0. 82 74.94+6.24
éz&@]gff%ﬁ 200 mg/kg 3126. 48+356. 65 141. 40+25. 64 5.21+0. 60 76.45+4.27
300 mg/kg 3215.28+699. 36 151.42+59.79 5.36x1.17 74.78+9.97

T SXHRAUALE, "P<0. 05,

Note. Compared with control group, *P<0. 05.

A LBUIRIRIX. TNF-a0 7K 5 B2 B2 JZ X TNF-o 7K 5 C BUIRIR X TL-6 7K D : [ )2 X IL-6 K B SUIRIK X IL-B 7KF F 2 22 X IL-B 7K

o SXRRAAELL, 7 P<0.001; SEIAAH L, * P<0. 05,% P<0.01,

B2 &8AH[N PD /NRINHL TNF-a IL-6 1L-B 7K HIFEI (x4s,n=7)
Note. A, TNF-a levels in striatum. B, TNF-a levels in cortex. C, IL-6 levels in striatum. D, IL-6 levels in cortex. E, IL-B levels in striatum. F, IL-B

levels in cortex. Compared with control group, *** P<0. 001. Compared with model group,”P<0. 05, P<0.01.
Figure 2  Effects of DNL on TNF-o,IL-6,1L-8 levels in PD mice brain
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TE: SAFIREAHLL, ™ P<0. 001; SHBIHARLL, * P<0. 05,% P<0. 01, P<0. 001,
B3 SBCAEN PD /NRBCIRA A caspase-3 Fl caspase-9 5 [ IA AR (Zs,n=3)
Note. Compared with control group, ™ P<0.001. Compared with model group,*P<0.05,*P<0. 01, P<0. 001.

Figure 3 Effects of DNL on the expression of caspase-3 and caspase-9 proteins in the striatum of PD mice
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Antidepressant effect of Shenwei Ningyu tablets on animal models
induced by three drugs

WANG Yaxin', GUO Shanshan', GAO Yingjie', TU Ya*, CUI Xiaolan'*
(1. Institute of Chinese Materia Medica, China Academy of Chinese Medical Sciences, Beijing 100700, China.
2. School of Acupuncture-moxibustion and Tuina, Beijing University of Chinese Medicine, Beijing 100029)

[ Abstract]  Objective To explore the antidepressant mechanism of Shenwei Ningyu tablets on animal models
induced by three drugs. Methods Three drug-induced animal models were established, following 1 week of drug
administration. For the experiment aimed at strengthening the effect of monoamine, the animals in each group were injected
with pargyline hydrochloride by intraperitoneal injection, followed by a tail vein injection of 5-hydroxytryptamine acid. The
frequency of head-shaking within 25 min was observed. For the inhibition of norepinephrine ( NE) reabsorption test,
mortality was counted in each group following subcutaneous injection of NE. In the monoamine oxidase (MAO) inhibition

test, tryptamine hydrochloride was injected into the tail vein of the animals in each administration group, and the “pedal”
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movement of each rat was observed. Results For the enhanced monoamine action test, the frequency of head-shaking in

mice in each administration group was significantly higher than that in the model group. For the inhibition of NE

reabsorption assay, compared with the model group, the mortality of mice in each administration group was significantly

higher, and there was a significant difference between the low-dose and model groups ( P<0.05). For the MAO inhibition

test, obvious “pedaling” movements were observed in the model group, and the number of “pedaling” movements after

after animal modeling in each administration group was significantly higher than that in the model group; however, the

difference was not significant. Conclusions

The antidepressant effect of Shenwei Ningyu tablets may be related to its

efficacy in enhancing NE nerve function and 5-hydroxytryptamine (5-HT) .

[ Keywords)

depression; Shenwei Ningyu tablets; strengthening monoamine action; inhibition of norepinephrine

reabsorption; monoamine oxidase inhibition
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RYMER , P<0.05 NERABGITHE X,
2 H#R

2.1 SmRERMERSSIE—S5HTP F& /NG LAER

T PERER I ERARNERAELISE, 51F
FAAH AL AL H B B Sk B, SR A A
AHLE 2% 40 25 20 0 ] Sk UOBOW B 1 22 HOp IR
R T m PR AL, S A2y S BRI Yy
HAABEMZR (P<0.05),
2.2 % NE E R U EL8

F2 SR BIR SIEW ML, 2 FES NE(12
mg/kg) AR /INRIBET 2N 10% , S5 HH LA
o, S0 TR A 45 45 25 4L/ B FE T 2R 24 1 1 44
I, eI B 2 R 60% , SR R4 A
£ 5 (P<0.05)
2.3 MAO I #ll L 36——3 1 58 & f 5] & K R 1R
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RKIGRER EFADIYAL B TBIR” B8
3, 5IE R AU E, SR ZH 4 sh T B A <
PRz, SR L, & A2 A sh s
“PSER” 18 BB AR R AT I e (BRI
FEMEZER(P>0.05),
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TVARAE J— o PR &2 2% ARG A e , H i ¢
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F1 SWRTHEA X 5-HTP i & /N AL KB (n=10)

Table 1 Effect of Shenwei Ningyu tablets on 5-HTP-induced

head-shaking in mice

sreH P (g/kg) Pk R EL
Groups Dose administered ~ Head flick times
1EH 4 Normal group - 0
FEFIZ] Model group - 68.3£24.6
[ERN N
. 0052 . 8+41.7*
Fluose fine hydrochloride group 0- 005 89.8=41.7
=il hecil
1Ry JT B
12 .9+39.8*
High dose of group 97.9+39.8
Fh A *
Medium dose group 6 83.0+36.3
=] 4
Al AL 3 98. 741, 7*

Low dose group

T SHELA L, * P<0. 05,
Note. Compared with model group, * P<0. 05.

R 2 BIRTHOA R NE XN TEIESLE (n=10)
Table 2 Effect of Shenwei Ningyu tablets on enhancing the

toxicity of NE in mice

W E (k) SETEL(R)

2 5 2%
AL Dose Deaths %E}:( %)
Groups .. Mortality
administered number
IE# 2 Normal group - 0 0
FERIZH Model group - 1 10%
A LA
Fluose finehydrochloride 0. 0052 4 40%
group
[=Blkie
AL 12 3 30%
High dose of group
=4
‘EP ) 2H 6 4 40%
Medium dose group
4
IR B 3 6 60%*

Low dose group

T SR, * P<0. 05.
Note. Compared with model group, * P<0. 05.

R3 SHTH XGRS | KBS M  m (n=10)
Table 3

Effects of Shenwei Ningyu tablets on enhancing

tryptamine-induced convulsion test in rats

EEETRE “EEER "I B
ZH 5 (g/kg) FFEEATIE] ()
Groups Dose “Pedal” movement
administered duration
EHA _ 0
Normal group
FRIZH
- 59.8+9.9
Model group *
Wii¥
. AR . 0. 0026 61.1+14.5
Fluose fine hydrochloride group
o 7 e 2
.2+14.
High dose of group 6 69.2214.8
=4
AL 3 69.4+13.8
Medium dose group
Ly
[l e 1.5 68.4210.0

Low dose group

PROBRAR R (Y S | 45205 245 L B W 3 MU 1) R
18 SRR R AT — RE R JE 1 I, {HL 5 57
MBI IR E

TE/N U Sk BT K/ SR 7 1 512 56 A9 T 5 P
ISR T AR R B 2 B A S AT AR AR
AT RE R AR W5 T J A S B, 2 A 2 rp 2 44
WL R 2 5 ) 2 o s PRI 738
Bl e FHEOR LR P R AR AH B RZ
— o HRUCR i M 2 19 25 90 R] BE 23 R WA AILAR X 25 )
AR B OB WS BT 5 i 245558, 55 g R LA B
AN SR 5 2 7 B DR 7 80 BE Al L 5 ) 38 L
PR FAT RO O AT BE IR 4 AR B 4 mT RE AT
il Jobrg s &

DAL SEEG 25 3R s 20k T A8 n] e i A
T NE RER ST BHIBTHHAX 5-HT 555 i 25 36k o 14 7
SEHAE 5-HT 34 2 25 WA 5 T A A5 U mARE T,
TR R EA MAO # VR I B BT I AR 25 30k A
frE—B 05

S 3k
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B R 38 7T 23k AV B A (AKT) R B B0 (CKD) RS2, W S AH G, i Z2Ffa 6 1A
SR, sk JWORAE  25P)REPE M25 W) i i AR T s MR AT . RUEFRATX AKT A1 CKD 149 49
PLiI LA Kz AKT [5] CKD Ak REAT 1 —E RIBFFE R B H AT SR A A RO B B 6 Y7 Ik I,
HE—BHF5E AKL CKD LKz AKT WAl #E )%y CKD (s BEALIENIC Jy T2 B9 (1 sh WA AU RS T BEAL I 114
WS AN AT SR 1), AR SO —FP R I2 00 RS S 10 B s s AR B AT 25348

JOAE T R A A R 0 25 2 B Y 42 R ARG S AR R X AN [ T 375 1) B 5 v Bl ) A A s
177 W IFTEA a8 1 MRS S: 00 F s W AL 00 i A o R S A R e, IR JBE T I R o VA A5 1
B ARG e T RS S B B B SRRV Z FE YT OE TR AR

SR IR A R R A E SRR A H R R R AR K, R (4EA KR B9) =
SRR AR, AT B/ NER A A UE , ORI T 100% , R A I 5 IR vk B R A B HE AR D T
B RS2 AR B DA RRAE B b LA ZH U AR R B 2 GRS IR (/N T 10 mg/d) 2 7 14, 1]
XTIV 5 1T v 0] B A R B B s v , T T R s B, R BRL /) BB R AR A A T

(), SCEE LGS 1 IR 0 Y AL, A SR BRAE T | 2R T RERRE A5 | BT 4k 4 A 1 1A
¥ 23(FGF23) KV I mi , JF91128 il iR 3 T 00 B S O B0 AS () 25 kA T 25 0

g5 b MRS T B RA SR ALYy TR R E A R T TR SRR B U R A T AR
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KRG ME BRI T2 RO SE g, WEE A 35 K, EAT I ZEEh i v AR IS, W B 58 40 K, B & SR A0 J5 BUPR & 52
HU AT HE R R AR RIS 51 O A 5% R 5, A it e S 2 e THRORS R0 RS IE B R ORISR TR T .
SR RSN EWPERREEE SRR S L SR RS FC A R A AR R SRS SR RS OB (P<
0.05) , G ERARYBBINT M HHE, BRI L7856 W ISR B 20 3 4 1M 5 14 S2 R & 5 T &5 (P<0. 05) KRG 3 i A
HIA AR R EOE N (P<0. 05) 5 i 71 55 20 3 Wy 9 RS 3 2l 8 T R (P<0.01) |, 5P AR iz sh A 4 2 (P<
0.05) ,FEHE FHCE A (P<0.01) , 4518 FHRZFLELSY IS 200 BA — & iR AR, AT s
SR 53 W R T B T BE A, 3 IR R 3 O T
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Effect of Tribulus terrestris and the Epimedium complex on sexual function
and sperm viability in male rats

LIANG Zhijian'* | YAN Jiarong'*, CHEN Guihuang'*, ZHANG Jianjun'*, CHEN Runhong'*, KUANG Shaosong'**
(1. Guangdong Medical Laboratory Animal Center, Foshan 528248, China. 2. Guangdong Provincial People’ s Hospital
Guangdong Academy of Medical Sciences, Guangzhou 510080)

[ Abstract]  Objective To study the effect of Tribulus terrestris and the Epimedium complex on sexual function and
sperm viability. Methods 50 male rats were randomly divided into five groups. The right testis of all rats except for the
normal control group were removed, and a test substance or water was administered intragastrically for 40 d. On the 30th
day, the mating test was performed. On the 35th day, the erectile time of the male rats was measured. On the 40th day, the
male rats were sacrificed, the testicles, preputial glands, seminal vesicles and prostate glands were weighed, serum
testosterone level was measured, sperm count, motility rate and viability were evaluated. Results Low and high doses of
Tribulus terrestris and the Epimedium complex improved the capture rate ejaculation rate and ejaculation counts of hemi-
castrated male rats (P<0.05). Compared with the normal control group, the low dose group had significantly higher serum
testosterone level and seminal vesicle and prostate gland coefficients (P<0.05), and the high dose group had a higher

sperm motility rate and forward motile sperm count (P<0.05) and lower dead sperm count (P<0.01). Conclusions

[E€WH] AR ELR/RENIH (20211057,202111058)
[EHEBA ) REM(1989—) 5, FE DL, Wi+, 55y H) . 253 5%, E-mail ; kenjiliang@ foxmail.com
[BEMEE B (1973—) , &, MG EI A SR8 7 258074 . E-mail ; kuangss@ 126.com
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Tribulus terrestris and the Epimedium complex promote the secretion of testosterone and improve the sexual function of rats.

[ Keywords]

a1t 40~ 70 2 B A 2 52% B A A 2
JE R PE S RE B AS , 32 R B R M AEGR | ] 22 gk
BEAT GRS B AT SRS F G o R RSN R A ]
A 5 M KRR LR SE 55 A T 0 fEE R |
AR, FHRAECE DI RRRE R I K A N
Y R A B i B TR A R S, R Ak B
Ko AT, B EERZ T AIET K, P
R ANEF VR R VR YT P T RE R A FIORG - 5 R R B AR
OO PR AR A AR IX —A Y, B
TR R VSR A Dy R, AR
2 L AENE R RIS R -, 3 ) AR B B PR R
AW IR B S BLAT by S22 N T
JIEEFE BRI 52, 256 PP HLJR A oA S iRk )
g, M T BERE AT I/

1 #FRFFE

1.1 Wz

SPF 2% SD K., 100 2, MErESF 8 s, 271
~298 g; I AT AR R S ) ol [ SCXK ()
2018-0002 1, & & UE = A 44007200039469
44007200039470, S5 T ARAE B AR SR s o
HEAT [ SYXK ( B ) 2018-0002 ], 52 B 3iF B 5 K.
00169157 ,00169158 , TiF& 55,5 H/%, At &
AR, RA 12 h : 12 b S 7% [B) 7 B B, 4] 37 = 25 1
WRZARFREE . AR AT RAE E2EL K sh
DS B B 22 23 H A% (B201704-8) , 75 & 3R
Ji 0]
1.2 FEKH S

R S T R (2 A R, WL 2 IR A
FRA TR E 25 ) ) 5 BB b 224l (43 B 4, 1 ) R
SES ) 5 R ME R SR (2 R, TR
W) s EARERE S (25 S 9, AR R 250 A
PR ) 5 S ASI itR) 6 (p o A ) TAR Y
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BL-420 S B A YIHLREAX ( BUH 28 B R A R 2
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FRRFEE YRR ERD AR A
PROt, Rl A VIS AR R, b A
100 g & BB AMET 2.0 g BEFETAMET 0.5

Tribulus terrestris; Epimedium; hemi-castrated rat; sexual function; sperm viability
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JiR) |, BERE TR EFE B AW UM B 10 5%
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o/kg, BUHI TV BRI 8. 36 g BERER LR Sk
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PIPERE R EREE AW B R A, B 14 mL 95 5
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TR

FE P % 3 P — T S, DA RS N 7 ) o
() 10 A58 R R BRI &, B 0. 02 g/kg,
1.3.2 sl K ab i

T B AL 3. 50 HR BRB AL 4324 1 4T R 4H 10
AR 40 H, &L s 45 me/ ke IR 1S TE
SRS O B2 B RR S, A I A ) 2 kL A A i Ah 3L
TE RN HRZH R B T AR AR B, RS & s WL
PTE S 55 K80, & H 80000 U, &F K 1 1K, 1% 4E 3
d, ARJ5 3 d, &L B Py AR Rl HL 53 A A 7 ) IR
2 BHPEXTRE A R RS AR R R,
g 10 H o FHEEXT IR sh P B 457+ — BR 52T
FRERAEE AW = R AL E S 2 T A vk B
MBERR FRER B, AR E R4 T lidoK,
HEB AR R 10 mL/kg, 1 K1 d, 340 d,

WHE BRI A 3 . 50 R BRUA% 45 mg/kg I S T3 5
I3 UL L2 A BRI, Jif o3 XA B B, R S5 4 b3 ik
WU R A T hUR Y b 3
1.3.3 ZCFSES:

Shy {2 B e BRI BT RN R AT 2 I SE B I 2
d, B RS2 TR B R ME B, R 0.2 mg/kg;
ZHECSERAT 4 h, R HES S T RARTER, R 2
mg/kg, MEFZERE B 30 K 4 1 2/ AT
FREE GV A 5 min J57, RERERA 1 HEN
WERL, 0SB AMERUE 40 min P, A BB OIS HE
BROAST B[] T O S K P e ] il 402 A B e vk, O
T AR AT B R AR O
1.3.4  BIZEghiescs

T FRAESE A 35 KIEB M 1 h 5, kil s
FIZE ke v AR 0 K A= W L e A ri R [ 2 T 9]
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1.3.5  S2[R U Z 850
HMEPER RS 40 RARWKHES 1 h J5 , sh i s i
SF IS b 22 R B, B S Sl KR I, B0, B,
R 3 1) 5 0 I A G ) G v SR ) i, KRR
ML 2SR AT, S L A B R AT AL L RS
PERR+TTH AR , FREE 5 1 B 2% R 5
. JUE#% 5 (mg)
JERS 28 (mg/g) = T
1.3.6 fEFHEE G350 IR
BB S2 BT T Hr ) 85 FF A 1 mIL AR 3
ok PRI HCE 10 min, 0K 77000 I 1
NG = v 1 1 8 € A R T € R
19 BN 2 TR BRI P S A IR TG . PRI T T
R BT I 40 B AR R, A T SR 200 K
Tl TE SR FAH, T A K E A IS

ghR
b ot o MERSIL I
FFIRENE = e o TH + R R T
TENRER G Bl R 0 W) B EHE 116 0, kG 1%
1510 a b e d A, a 9N PO T
Mz 3l ;b 9 123 sl R i I ET 12 35 ¢ 2% AERT )
a8l d 9 AR T
1.4 FitEHZE
S T AS B Y DO B B e AR 25 (v xs) R
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2 #R

2.1 EREZFEEGYUNFERRARIEEEH
0

N 1 7R A AL B 2 P K R Al B R A

TEH X HRALBEAIR (P<0. 01) . SRR 2 L%, PH
PEXS BRZH A HE 5T = (P<0. 01) K T REAIC L i ) &

HFEEER | GRS R MSPRS EOTH =, B 2
5(P<0.05)
2.2 BEREFESAUNEBEERRMEINGE.H
EREERGHN

e 2 J3k 3 FR, BRI FAER AW
2 fiE 02 B re 2 B DK BRI P SRR Y R (P<
0.05) , [F] B 25 184 I oKG 4% AR A0 T 21 R R A (P <
0.05) 1M i 77 B 2H AT U 4 et BH 25 2 e v AR 00 1
P ARTC 2 (P>0.05)
2.3 EEZFESAPNEBEEXRBEFHE.
BT ENERIEFENNHM

W 4 PR, 5155 0 HRZE He s, AR X AR 4 Y
P ECE D> (P<0.01) A5 TG s B (P<
0.01) %2 P 4w 10 428 2 kS F 3 2> (P <
0.01) AERTIMiZ S WK T MILK FHE £ (P<
0.01), SR A iR, R L ER G
2 ARG 16 B 2T (P<0. 01) |, SRk B2k
s SRS T3 2 (P<0. 05) , JENG T i il (P<
0.01),

R1 FERRTFEL SV P EHREE SR AN (x5, n=10)

Table 1 Effects of Tribulus terresiris and Epimedium complex on mating test of hemi-castrated rats

SR (%)

Ejaculation rate

EEUEL (W)

Capture times

SRS (W)

Ejaculation times

5 TR (%)
Groups Capture rate
IEH X HR2H %0
Normal control group
PR X PR 2H o
Model control group 60
PR R y
- 100
Positive control group
PR A S A A 4L .
100
Low dose group
BRI LA AR oo

High dose group

60 9.2£6.3 11.3%10.0
50 11.8+14. 1 10.2+5. 4

60 21.3%13.1 25.0£11. 5*
80™ 30.4£19.9 26.8+15. 8*
70 30.9+26. 4 28.0+18. 8"

TS IEH X AL, ~P<0. 01; SR IALHTEL, " P<0. 05,7 P<0. 01,
Note. Compared with the normal control group, **P<0. 01. Compared with the model control group,*P<0. 05, P<0. 01.
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R2 R TFEL YN LHR BB 0 52 E 0 (24s,n=10)
Table 2 Effects of Tribulus terrestris and Epimedium complex on erectile times and serum-testosterone

level of hemi-castrated rats

20 5] R TEIRIY () S2 (nmol/ L)
Groups Erectile times Testosterone
N IR 4
IERXt A 5.01+4. 01 24.123.7
Normal control group
HIXE HRY
BB 9.27+3.01 17.6+3.8™
Model control group
leapiik
. [_SH XS S 8.72+3. 65 24. 6+5. 0%
Positive control group
SR T S A A A (R B
RREFEL G RARA 9.48+4.48 21.243.3%
Low dose group
PERE IR A AT A X Y
PR AL G R A 7 05+3. 09 20.7+3.3

High dose group

T SFIEH X HRATA I, ™ P<0. 01; S IRAIAHILL " P<0. 05," P<0. 01,
Note. Compared with the normal control group, **P<0. 01. Compared with the model control group,*P<0. 05,* P<0. 01.

R3I FEHEILEESYTERRBHER TSR R B (2, n=10)

Table 3 Effects of Tribulus terrestris and Epimedium complex on genital organs coefficient of hemi-castrated rats

JIESS R4 (mg/g)
21 5] Organ coefficient
Groups B B I KB NRAIRTEI IR
Testicles Preputial glands Seminal vesicles and prostate glands
ool
IEW X1 A 3.68+0. 16 0.33+0. 10 5.97+0. 45
Normal control group
ST R 2 .
PRI 3. 590. 30 0.310. 08 5.29+0.74"
Model control group
M%) RE 2
. IZH Xt A 3.76+0. 64 0.32+0. 11 5.98+0. 89*
Positive control group
Y V=PN x| 1y
PRIE AL IR 3.86+0. 19 0.35+0. 12 6. 030. 64
Low dose group
e D o i =AY T;Téqﬁé
BREFRACUFANRL 3.69:0. 57 0.35:0. 13 5. 840. 85

High dose group

T SIER X B L, “P<0. 05; SEUR AL L, *P<0. 05,
Note. Compared with the normal control group, *P<0. 05. Compared with the model control group,*P<0. 05.

R4 FEERTFELEYN EHRFRE T 106 SR B0 (xzs, n=10)

Table 4 Effects of Tribulus terrestris and Epimedium complex on sperm counts, activity ratio and vitality on hemi-castrated rats

T IESIRE (%)
20 51 PR (x108/mL) K FIESIR(%) Motility rate
Groups Sperm count Motility rate a2k b %% c 2% d 2%
Level a Level b Level ¢ Level d
B 4
IER TR 1.05+0. 04 73.5+2.4 125+10 14+6 9+3 5345
Normal control group
0 %o} IR 2 . .
BRI A 0.78+0. 12 66.4+£3.0"" 1057 ™ 154 133 ™ 676"
Model control group
T R4
KE” T 0.94+0. 05* 70.9+3.6 1168 132 13+3 58+7
Positive control group
R e S A I =4
EREFRACUEARL 0.92:0. 02 68.7+2.7 1145 1121 132 63+5
Low dose group
PERI IR L7 A Y
PR PR YR AL 0.91+0. 02 70. 1£2. 1% 116+5% 12+3 12£2 604"

High dose group

TE: SIEF A B, ~P<0. 01; SHEIXT A A L, ¥ P<0. 05, % P<0. 01,
Note. Compared with the normal control group, **P<0. 01. Compared with the model control group,*P<0. 05,* P<0. 01.
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Study on the mechanism of shikonin inhibiting osteosarcoma
growth by regulating PI3K/AKT pathway

YANG Zhiqgiang, CHEN Lu, ZHANG Yaxi, XIA Xianxue "
( Department of Orthopedics, Affiliated Hospital of North Sichuan Medical College, Nanchong 637000, China)

[ Abstract] Objective To investigate the anti-osteosarcoma effect and mechanism of shikonin ( SK). Methods
After various concentrations of SK were applied to human U20S and MG63 osteosarcoma cells and human osteoblastic cell
line HFOB1.19 for 24 h or SK 1 pwmol/L for 24, 48 and 72 h, CCK-8 was used to assay cell viability. U20S cells were
treated with SK at 0, 0.01, 0.1 and 1 pmol/L and then colony formation assays were employed to assess cell proliferation.

Flow cytometry was used to detect apoptosis. Western blot was performed to determine the expression of apoptosis-related
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proteins. U20S cells were divided into control, SK1 pwmol/L, PI3K activator insulin-like growth factor-1 (IGF-1), and
SK1 pmol/L+IGF-1 groups. Western blot was used to detect phosphorylation levels of phosphatidylinositol 3-kinase ( PI3K)
and protein kinase B (AKT) , and expression of caspase-3 (cas3), cleaved cas3, Ki67 and stem cell markers SOX-2,
OCT-4 and Nanog. Cell spheroid assay was used to detect the ability of cells to form spheres. U20S cells were injected
subcutaneously into the right abdomen to establish a nude mouse model of tumors and verified in vivo. Results The various
concentrations of SK had no obvious toxic effects on HFOB1.19 cells, but had significant toxic effects on U20S and MG63
cells (P<0.05) in concentration- and time-dependent manners. SK at 0.1 and 1 pwmol/L significantly inhibited U20S cell
proliferation and stem cell-like characteristics, induced apoptosis (P<0.05), and inhibited phosphorylation of PI3K and
AKT proteins ( P<0.05). IGF-1 obviously reversed the inhibitory effect of SK on the PI3K/AKT signaling pathway and its
effect on U20S cell proliferation, apoptosis, and stem cell-like characteristics ( P<0.05). In vivo experiments showed that
SK significantly inhibited tumor growth (P<0.05) and downregulated expression of p-AKT in tumor tissues ( P<0.05).
Conclusions The inhibitory effect of SK on the growth and stem cell-like characteristics of U20S osteosarcoma cells may
be related to inhibition of PI3K/AKT signaling pathway activation.

osteosarcoma; shikonin; proliferation; apoptosis; stem cell-like characteristics; phosphoinositide

3-kinase/protein kinase B ( PI3K/AKT)
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Figure 1 Structure formula of shikonin
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P (P<0.05) .
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wnE 6 Fras, 55X AL He#e, SK 2 mg/kg ZH A
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A (P<0.05) ,

3 e

HBDTT IR AN AR A B0 A
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TN 25 14 09 & R, H AT AY Ak o 245 4 37 B FR
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TE A AT BE SK Xk AR 200 MO PR 96 200 38 A4 B 500 5 B < AN TRD s ] S Xk A 200 L 5 PR 96 200 M5 A R 5200 5 C 2 4% 41 U208 410 e o

%, 5 SK 0 pmol/L 4L, *P<0.05;5 0 h AL, *P<0. 05,

2 SK KB IR VR T A B 4 52

Note. A, Effect of different concentrations of SK on the viability of human osteoblasts and osteosarcoma cells. B, Effect of SK on the viability of human

osteoblasts and osteosarcoma cells at different times. C, Colony forming rate of U20S cells in each group. Compared with SK 0 wmol/L group, *P<0. 05.

Compared with 0 h group,* P<0. 05.

Figure 2 Effect of SK on the proliferation of osteosarcoma cells
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FE A RN A A AP T3 B . Western blot A4 AT AR YKL, 5 SK 0 pmol/L ZHAALL, *P<0. 05,
B3 SK N AR A A I T A

Note. A, Flow cytometry was commended to detect the apoptosis rate of each group. B, Western blot was used to test the

expression of apoptosis protein in each group. Compared with SK 0 pmol/L group, *P<0. 05.

Figure 3 Effect of SK on apoptosis of osteosarcoma cells

4 : A Western blot Rl &-2H 8 3235 B B AN Rk it . SXTIAIAH L, "P<0.05; 5 SK 1 pmol/L 414, *P<0. 05,
4 SKE R PI3K/AKT {55 30 3651 AR 2 A= 1 A S )
Note. A, Western blot was performed to assay the protein expression in each group. B, Relative protein expression. Compared with the control
group, *P<0. 05. Compared with the SK 1 pmol/L group, * P<0. 05.
Figure 4 Effect of SK on the growth of osteosarcoma cells by regulating the PI3K/AKT signaling pathway

FEREE, SK P BRI SZ—, Bfsck HTY, AR, SK A AR 410 HFOBI. 19
WIS R ORI T IGBG0], DI sRAL S i SR 1 B A 4B AR v 6 R U20S il MG63
AT PR, I = TR 2R R AR B A0 e H B B[R] A ik
R BRI R SK MR Al AR AT 45 SR AR SK H0H U208 40 5l
MU 22 ME SR T B R D R EEE R PR E T AR R AE S S AR T, Ot
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TE A AR B & 2 BR B 5 C o & 4 MUBR 425 D : Western blot 4% # 41 SOX-2,0CT-4 I Nanog % [ 3R 15 E: & (AR 3k
5% HRALAMIEL , *P<0.05; 5 5% 2 1 wmol/L 41AALL, *P<0. 05,
B 5 SK i PI3K/AKT {558 ek B AR A0 A0 AR Ak 45 i
Note. A, Cell spheroidization. B, Number of spheres of each group. C, Diameter of spheres of each group. D, Western blot was used to detect
the expression of SOX-2, OCT-4 and Nanog protein in each group. E, Relative protein expression. Compared with the control group, *P<0. 05.
Compared with the SK 1 pmol/L group, * P<0. 05.
Figure 5 Effect of SK on the stem cell-like characteristics of osteosarcoma cells by regulating the PI3K/AKT signaling pathway

T A BB ARRT B R A C o MR BT 5 D 2 p-AKT SR e 1AL (5 . TUNEL B Gk AR L AN P 1725 F . Kio7 S A e . 5%
FRAHAHLE, "P<0. 05,

Bl 6 SK 7EMR A PR MR A K 52
Note. A, Nude mouse transplanted tumor. B, Tumor volume. C, Tumor mass. D, p-AKT immunohistochemical staining. E, TUNEL staining was
employed to measure tumor tissue cell apoptosis. F, Ki67 immunohistochemical staining. Compared with the control group, *P<0. 05.

Figure 6 Effect of SK on the growth of osteosarcoma tumor in vivo
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Protective effect of amygdalin against necrotizing enterocolitis
in neonatal rats

ZENG Xinhao'** | XIE Dongke'*, ZHENG Hao'"*, XU Pei'*, WANG Xiaoyong'
(1. Department of Pediatrics, the Affiliated Hospital of Southwest Medical University, Luzhou 646000, China.
2. Sichuan Clinical Research Center for Birth Defects, Luzhou 646000 )

[ Abstract] Objective To analyze the protective effect of amygdalin against necrotizing enterocolitis ( NEC) in
neonatal rats. Methods 60 healthy 7-day old SD rats were divided into control, model and low-dose, middle-dose and
high-dose amygdalin groups, and salazosulfadimidine group by a random number table with 10 rats in each group. Except
for the control group, hypoxic cold stress combined with formula milk for invasive feeding was applied to establish NEC
models in the other groups. The low-dose, middle-dose and high-dose amygdalin groups were administered with 20, 40 and

80 mg/kg amygdalin, respectively, whereas the salazosulfadimidine group was administered with 300 mg/kg
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salazosulfadimidine for 5 days. At 12 h after the last treatment, changes in weight were recorded. HE staining of ileocecal
tissues was conducted. Ileocecal tissue damage was scored by intestinal damage criteria. The apoptosis rate was determined
by TUNEL staining. The serum levels of inflammatory factors (tumor necrosis factor a ( TNF-a) , interleukin-6 (IL-6),
interleukin-18 (IL-1B), superoxide dismutase (SOD) , malondialdehyde ( MDA) and glutathione peroxidase (GSH-Px) )
were measured by enzyme-linked immunosorbent assays. The expression levels of NOD-like receptor protein 3 ( NLRP3) ,
apoptosis-associated speck-like protein containing a CARD (ASC) and cysteine aspartase ( Caspase-1) were measured by
Western blot. Results Compared with the control group, the weight of rats was significantly decreased in the model group,
while the intestinal damage score, apoptosis rate of intestinal tissues, TNF-a, IL-6, IL-1B, SOD, MDA and GSH-Px
levels, and expression levels of NLRP3, ASC and Caspase-1 were increased significantly ( P<0.05). Compared with the
model group, the weight of rats was significantly increased in middle-dose and high-dose amygdalin groups, and the
salazosulfadimidine group, while the intestinal damage score, apoptosis rate of intestinal tissues, TNF-a, 1L-6, IL-183,
SOD, MDA and GSH-Px levels, and expression levels of NLRP3, ASC and Caspase-1 were decreased significantly ( P<
0.05). Conclusions Amygdalin has a protective effect against NEC in neonatal rats, which effectively reduces intestinal

tissue damage, relieves the inflammatory response and oxidative stress, and reduces the apoptosis rate in intestinal tissues.

However, the specific mechanism is unclear, which requires further clinical exploration.
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41(20.20%) v A4 4L (10.39%) MR
TR A RE L (7. 58% ) AR T & B¢ (P<0.05)
LK 2 2,
2.3 EFCEFERBMEFEERERTFKE

53X A E AR ALY TNF-o T11-61L-18 7K
V-1 2 TR (P<0.05) , SEARIA AL, A h
FERLH A ) R W E A TNF -

IL-6 IL-1B .35 TFE(P<0.05) , 75w A H A 1
il S A, O S BRI AR, L3 3,
2.4 EBFCEFNERBIERERSNAHKT
557 R AR L, BB ZH () SOD . MDA | GSH-Px
KT8 2 TR (P<0.05) , SRERLZHAH L, 8 A4
rh e A9 i 2H RN RS 5 BE 41 SOD |, MDA | GSH-Px
IR 2R B (P<0. 05) 4R/R O A1 A I g2 4 Ak
LK (R VE A B 2 790 4 38 el 2 SR Rz K
TR R W4,
2.5 EHEHFZHF Z &M NLRP3, ASC,
Caspase-1 EEXIA
55X Rt BB 4T ) NLRP3 | ASC | Caspase-1
KT B ETHE (P<0.05) , GBI AL, 1547
R AR S 4 RN SRR e E 4] NLRP3 | ASC,
Caspase- 17K 3 F [ (P<0.05) , BB A H T
D)3 5 455 NLRP3 , ASC . Caspase-1 2575 [ 6 ik /K
AR R BRI, WK 3 &S,

R AR IR Y ZH SO B2 2B BN BV (s)

Table 1 Amygdalin dose-dependently reduces pathological tissue damage and increased body weight in rats

v Lt (me/ke) AT (g) B GURARIT5 (43)
Groups Dose Weight change Intestinal tissue injury score
P 8 g
i} BE 4
Xof HE 4 - 2.16£1.47 0.17+0. 07
Control group
T TR 4]
BUHA - ~14.99+6. 66 * 3.32+0.55"
Model group
WA AR 4
A ff'El‘ﬁnJE il 20 ~14.80+6. 86 3.220.70
Amygdalin low-dose group
WA AT R A
40 -4.55:4.21" - 41:0. 57"
Amygdalin middle-dose group 4352421 20T
WA A )
ﬁn.LEl.‘l—JnJm il 30 -1.59+1. 25% 1.24+0.36"
Amygdalin high-dose group
R Y
LR 300 0.59+1.37* 0.92+0.31%

Sulfasalazine group

SRR, *P<0. 05; SHL AL, * P<0. 05,

Note. Compared with control group, *P<0. 05. Compared with model group,*P<0. 05.

1 B2 HE Qa0 i

Figure 1 Comparison of HE staining of intestinal tissue

B2 Jnd S T o

Figure 2 Comparison of cell apoptosis in intestinal tissue
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20 6 43 24 T S0, 15 i A e RN R A 0 R T
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AT 45 e R, 5 %k B A A e, A5 R 4
TNF-o | IL-6 IL-18 123 Fh & SRV M L, 35 7
AT PR AL A A o R e R e i
TNF-o \IL-6  IL-1B Wt 3% F f%&, TNF-a IL-61L-1B
HAE M I PR 98 0E N F8 A, X 98 RE 1) K& A
AR BRI AT R, 0 2 4 0 7 T A K
SR B LY Y IL-6 (IL-1B  TNF-a 55 48 i K- 7K -
T, $ER 4L U450 T g5 v RAE K PR E A
XK, 2 RAE K ARG, 2 2005 B 01405 A A M 0 7
KA G BoR, R UL R
SiE T 5 AR E AR 0 T, A AT X 2 R R
PP R ARAE T, ol O AR e R 4
G AT UL B A AT AR T A 1 240 B b i R

il S, i 228 g 3 A R A2

AT 5T 45 S R, 5 R A EL, AR R 4 Y
SOD \MDA ,GSH-Px 7K - 5 3 F 57 ; 5B AYZH A L,
TR AT R A AL A A 0 R A A AR g
BEZ] SOD MDA GSH-Px 7K i & F %, REAEAFT
SR AT AT LA TE Ao 91 ] 4R A R 9 B R RE R
AR AT AL I R B9 VE A, SOD |, GSH-Px
VR ) PR A 2 6 0T LAV BRMLIAR S F R 2, A 3
TR 5 P A 2 1) A S X LR I s e P
P PR Al ke ) 8 VR A, I S Ak R e A
=4 MDA ] DLt — 25 T i LMt S Ak 4043 1 1
BT AWEFE SOD MDA GSH-Px /K- 88 3 T %
PR T WA P on] g A A 41240 Y SRk
L 0L N G i A SN, DR AP 21

R2 WA CH R ERBESTAME A T (24s)
Table 2 Amygdalin dose-dependently anti-apoptosis

ol FH (mg/kg) AT T-F (%)
Groups Dose Apoptosis rate
i BB
X iR - 2.02+0.02
Control group
R A .
Model group 45.45+7.07
A L " a2 56
Amygdalin low-dose group ST
WA AT A
40 . 20+8. 08"
Amygdalin middle-dose group 20.20+8. 08
AR AL “ 0 39us 53¢
Amygdalin high-dose group T
RS mEEZ
PR a vE 300 7.58+4. 55"

Sulfasalazine group

T S XHRALARLL, “P<0. 055 S BURAIAALL ,*P<0. 05,
Note. Compared with control group, *P<0.05. Compared with model
group , * P<0. 05.

B3 JHHL40H NLRP3  ASC , Caspase-1 & 13515 &%
Figure 3 Intestinal tissue cell NLRP3, ASC,

Caspase-1 protein expression profile
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R3O R IR SRR T IKF (s
Table 3 Amygdalin dose-dependently reduces the level of inflammatory factors

¢ Groups 75 (mg/kg) Dose TNF-a( ng/mL) IL-6(ng/mL) IL-1B (ng/mL)
apitel
Xt A - 79.87+14.70 138.05+12.51 96. 64+13.37
Control group
FAIZH v
- 439.53+37.24" 579.07+58.39 " 625.58+61.35"

Model group
WA AR 4

. 20 394.45+31. 85 425.29+34.72 563. 80+53. 36
Amygdalin low-dose group
AR AL
ot I{ EEP”JE 40 270. 45+26. 46" 371.73+32. 25% 396.32+32. 18%
Amygdalin middle-dose group
WA R AL
BN 80 137. 69+18. 62* 300. 7423. 38" 220. 8425, 44%
Amygdalin high-dose group
SRR 4
L e 300 98.49+17. 64* 300.25+19. 82* 169. 79+12. 32*

Sulfasalazine group

TE: S IRAALL, *P<0. 055 SRR L, *P<0. 05,
Note. Compared with control group, *P<0. 05. Compared with model group,*P<0. 05.

R4 RO R R AL BLOK P (xts)

Table 4 Amygdalin dose-dependently reduces oxidative stress levels

40 Groups 5 ( mg/kg) Dose SOD(U/mg) MDA (U/mg) GSH-Px(U/mg)
X IR ZH
- 239. 69+29. 39 2.04+0. 49 152.48+13. 87
Control group
PRl .
i - 86.62+10.19" 17.56+2.33 " 54.90+2.57"

Model group
WA AR

. 20 160. 63+23. 77 15.81+2.72 71.59+8.93
Amygdalin low-dose group
ke [ 44 o ]
AR 40 188.08+15. 91" 12. 42+0. 97" 96.22:6. 96"
Amygdalin middle-dose group
ks (e g
ﬁm‘{gﬁjmﬁj A 80 223.59+25.51* 14.74+1. 84" 109.03=11. 67"
Amygdalin high-dose group
B Y
PISARESEE 300 222.81x16.20% 8.54x1.36" 126.10£12. 82%

Sulfasalazine group

T X ARLL, *P<0. 055 SBIRILAALL ,* P<0. 05,
Note. Compared with control group, *P<0. 05. Compared with model group,*P<0. 05.

x5 EHHFRKRBM:EE NLRP3 ,ASC Caspase-1 K 1335 (x4s)
Table 5 Amygdalin dose-dependently decreased NLRP3, ASC and Caspase-1 protein expression

44 Groups 54 (mg/kg) Dose NLRP3 ASC Caspase-1
pojiitH
TR - 0.02+0. 01 0.01+0. 01 0.01+0. 01
Control group
B2
B - 0.28+0.04" 0.26+0.06 " 0.37+0.04"
Model group
WA
A AR AL 20 0.250. 04 0.25+0. 05 0.3320.05
Amygdalin low-dose group
WA AT R
40 ) . 03" . 1120. 04* . 07+0. 03*
Amygdalin middle-dose group 0.0720. 03 0. 1120. 04 0.070. 03
AR AR
AR 80 0.03+0. 017 0. 04+0. 02* 0.030. 02
Amygdalin high-dose group
1 it s g 4
IR el 300 0. 02+0. 01* 0. 02+0. 01* 0. 02+0. 02*

Sulfasalazine group

T SXTBRAUALE, "P<0. 055 SHEBILAH L, ¥ P<0. 05,
Note. Compared with control group, *P<0. 05. Compared with model group,*P<0. 05.
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Effect of Tongxinluo on early lesions of calcified aortic valve disease
in mice

ZONG Yonghui'?, LI Xinxin®, ZHANG Ning”, CHEN Yun’, LIU Xincan®’*
(1. Puyang Oilfield General Hospital, Puyang 457000, China. 2. Henan University of Traditional Chinese Medicine,
Zhengzhou 450000. 3. the First Affiliated Hospital of Henan University of Traditional Chinese Medicine, Zhengzhou 450000 )

[ Abstract ] Objective  To observe whether Tongxinluo treatment delays progression of calcified aortic valve
disease in the early stage. Methods One week after modeling, the mice were randomly divided into five groups: sham
operation, model, Tongxinluo high-dose, Tongxinluo medium-dose and Tongxinluo low-dose groups. Changes in aortic valve
peak velocity were assessed by Doppler ultrasound after Tongxinluo treatment for 6 weeks. The activity of serum

myeloperoxidase (MPO) and the concentration of total cholesterol (TC) were measured. Pathological changes and calcium
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deposition were observed in the aortic valve. Infiltration of macrophages and differentiation of valve stromal cells into

myofibroblasts and osteoblasts were examined by immunohistochemical staining. Results

After 6 weeks of treatment,

compared with the model group, Tongxinluo significantly reduced the peak flow velocity of the aortic valve (P<0.05), the

serum level of total cholesterol, and the activity of serum MPO (P<0.01). Compared with the Tongxinluo intervention

group, the leaflet thickness of the aortic valve was significantly increased in the model group (P<0.05) and showed

calcium salt deposition. Immunohistochemistry showed that, compared with the model group, macrophage recruitment was

decreased, expression of a-SMA and OPN-positive cells were decreased in the Tongxinluo intervention group. Conclusions

In the early stage of calcified aortic valve disease, Tongxinluo reduces oxidative stress by reducing the concentrations of

serum TC, inhibiting infiltration of inflammatory macrophages, reducing MPO activity, and then affects the differentiation

of valve stromal cells into myofibroblasts and osteoblasts to delay the progression of valvular calcification.
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1.4 SFitFEHZE

SEIGEE SR F SPSS 19. 0 AT S840, it
HEPORLR P Y B 22 (xes) B B 7 2557 A
FFAIER A, R B 07 2001, M 8dE A 2
IER AT B T 22 A SERT , 2R H Kruskal-Wallis JEZ
B, P<0.05 FREFAGIFE L,

2 #R

2.1 SEHBEFOFHERNER

WD ZEHEE 6 J8 5 X454 3 Bl kg8 i i A 7
AR, SRFARL R, HE&d T
IR AR Ve (L D e 3, G e RS R 21 G  A hy
F SRR A FL, 2000 0 %% T TS 3 3 om0 (.
i S FAARG T4 1.5 g/kg AR £, 10
1R,
2.2 IFEREEN

O AB OB E E 6 A, K 4% S0 56 41 1 T
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oA 2H LT S ] e i I T R A s AL 2
TFEAIR (P<0. 05) , 2 I 38 00 265 7 [ AV AF 361 952 T R
TR U ] Y (SRR AR GO S/ DA
oI S 55 4% 2 F AL R OK . SR TFARMLL, HE
SEEGZH MPO 36 1B B T8 (P<0.05)  HiE.O 4%+
TA BRI ZH MPO 7% 7 3 T % (P<0.05) , 4
#2 PN,
2.3 RAFHEKE HE NFEHELAEHLE

Wit HE FI96 2R 20855 G £ 435 W 4% 3 30 kol
NI TR S AR AL FES SR TR 00, dn sl 1 3 3 BT
No HE @25 R IR, SBFARLAMLL, HE5n
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Table 1  Aortic flow velocity after 6 weeks of Tongxinluo intervention

205 BFARA IR 2 WEOH 1.5 g/kg T 0.75 o/kg T 0. 38 g/kg
Groups Sham group Model group Tongxinluo 1.5 g/kg  Tongxinluo 0. 75 g/kg Tongxinluo 0. 38 g/kg
EIKIE (m/s)

589.77+25.90 1024.98+81. 67"

AV Peak velocity

788.36+48.05**

848.68+54.20** 949. 73432, 61 *#4

VE: ST AREMIL, *P<0. 05; SHAIHA L, * P<0.05; 5iB.0% 1.5 g¢/kg ML, 2 P<0. 05,
Note. Compared with sham operation group, * P<0. 05. Compared with the model group, *P<0. 05. Compared with Tongxinluo 1.5 g/kg, > P<0. 05.
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R 2 MG AR EE R A AL A AL AL (xts,n=8)

Table 2 Changes of serum cholesterol and myeloperoxidase

2851 BFARH REAIZ WL 1.5 g/kg W 0.75 ¢/kg W 0. 38 g/kg
Groups Sham group Model group Tongxinluo 1.5 g/kg Tongxinluo 0. 75 g/kg Tongxinluo 0. 38 g/kg
A JEL [ /L
: U&;(cmmu ) 2.43+0. 34 2.2410. 26 1.61+0. 11** 1.65+0.21 " 1.86+0.18"*
it S AL (U/L
%Ekiﬂi/ﬁ?g@( ) 47.44+14.50 453.40+63.83" 116.30+28. 74 *# 166.22+29. 81 *# 208. 46+35. 21 *#4

ST AREME, "P<0.05; SHEEIA M, * P<0. 05; 504 1.5 o/kg ML, 2 P<0.05,
Note. Compared with sham operation group, * P<0. 05. Compared with the model group, *P<0. 05. Compared with Tongxinluo 1.5 g/kg, > P<0. 05.

B1 SdEhoR/NT HE e

Figure 1 HE staining of aortic valve leaflets in each group

*x 3 EohR/INTERE L (x+s,n=8)

Table 3 Comparison of aortic leaflet thickness

451 BFARU BRI WS 1.5 g/kg W 0.75 g/kg W 0. 38 g/kg
Groups Sham group Model group Tongxinluo 1.5 g/kg Tongxinluo 0. 75 g/kg Tongxinluo 0. 38 g/kg
F BRI JEE (pm)

23.55+2. 11 58.24+2.40"

Aortic leaflet thickness

37.72+1.67**

40.87+1.58** 42.04+1.45%*

ST AREMIL, "P<0. 01 SEEIZ A, * P<0. 01,

Note. Compared with sham operation group, * P<0. 01. Compared with model group, *P<0. 01.

JE P B ST 448 ( P<0. 05 ), He AR 0 2 184 J52 4 oy 1]
8 302 T 4% 20 Bl 2 70 2 3, 3 s bk e v
JE AR B 5 s
PERAAGER YL 5 R BoR  WE 2 Fios B
A ER TR, 3O 25 T A AR B
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CD68 Hr A = B e ) e i A8 B 1
WA AR O 5 AN &1 3 B 7, L WG 40 i = 2253 A A
F B BRAREAR R AT IR P B AR s ST
ZH L, A5 S I A 5 A0 B BH 1 8 24 18 n, B 2 fe o
2 SR ZE A LG, 80 T T4 2H HEBE P i
FL 35T B 308 ki 5 38 0 28 T 190 45 A Bt 5 750 185 o, R

P WA A PR SR s b (H 22 N 2

ACTA2 PATEREBUASRIC A E R LB & A (-
SMA ) 3= A6 R AL ok T 48 19 43+ A 5 a0 18] 4 s
RTARLE P ILT R KL a-SMA K& 20 v BHPE 41 i
AYATE N R ZZE A, I ELBH A 40 43 A T AR
T A% 2 ;38 0 4% A 2 FH 1 40 4 A e R A
PRI A = TR R4

HHFEH (OPN) B4R Gy €0 Ve 20 il 3= 255 1
FEIRERR G A8 B A, 76 BT A 45 20 b A 20 24 BH R i
T, T A5 AL A b B g i, (2 T
M2, BF AR AL e D = B4 i, an &l S
FiR .
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B2 AT NP RS R E

Figure 2  Alizarin red calcium salt staining of aortic leaflets in each group

TE: S FARAAMLL, "P<0. 05; SHALGIMALL,*P<0. 05,
3 EDbROREA R SR Ak DAB B
Note. Compared with sham operation group, * P<0. 05. Compared with model group, *P<0. 05.

Figure 3 Immunohistochemical DAB staining of macrophages in aortic valve

E: ST AREMIL, *P<0.01; SHBIHAALL,*P<0. 01,
4 FFBRHN «-SMA G411k DAB Yefa
Note. Compared with sham operation group, * P<0. 01. Compared with model group,*P<0. 01.

Figure 4 Immunohistochemical DAB staining of «-SMA in aortic valve
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0 SR T ARAMIL, “P<0. 01; SEHEIZHALL, *P<0. 01,
B 5 3K OPN SyEdlfk DAB Yo

Note. Compared with sham operation group, * P<0. 01. Compared with model group,* P<0. 01.

Figure 5 Immunohistochemical DAB staining of OPN in aortic valve
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Coagulation dysfunction in coronavirus disease 2019 and blood stasis
symptom of traditional Chinese medicine

ZHOU Li, QIN Chuan”

(Institute of Laboratory Animal Sciences, Chinese Academy of Medical Sciences (CAMS), Comparative Medicine Center,
Peking Union Medical College (PUMC) , Key Laboratory of Human Disease Comparative Medicine, National Health Commission of
the People’ s Republic of China, Key Laboratory of Human Disease Animal Models, State Administration of Traditional Chinese
Medicine, Beijing 100021, China)

[ Abstract] Coronavirus disease 2019 ( COVID-19) is an acute respiratory infectious disease caused by infection
with the novel coronavirus SARS-CoV-2, which has spread worldwide. Although pneumonia is the primary symptom of
COVID-19, nearly 20% of patients and almost all severe and critical patients have an abnormal coagulation function.
Coagulation dysfunction and thrombosis have emerged as major causes of death in COVID-19 patients. A detailed
understanding of the relationship between COVID-19 and coagulation dysfunction deserves urgent exploration for clinical
treatment and basic research. In this article, the mechanism of coagulation dysfunction in COVID-19 were reviewed on the
basis of molecular mechanistic pathways and the theory of blood stasis in traditional Chinese medicine to provide scientific
evidence for the application of traditional Chinese medicine and a reference for future studies of COVID-19-associated
coagulopathy.
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Figure 1 Mechanism of coagulation dysfunction in COVID-19
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Innovative research and development of Chinese veterinary drugs and
application of experimental animal models

WEI Yuanyuan' , ZHANG Yannan', FAN Yimeng', GA Yu', WANG Huiru', HAN Juncheng®, HAO Zhihui'®
(1. China Agricultural University, School of Animal Medicine, Chinese Veterinary Medicine Innovation Center,

Beijing 100081, China. 2. Xinjiang Agricultural University, College of Animal Medicine, Wulumugi 830000)

[ Abstract ] Animals are closely related to human health. Chinese veterinary eicine plays an important role in
healthy breeding and animal food safety. Veterinary medicine has been used in China for thousands of years to prevent and
treat diseases and improve immunity. With the recent development of standardized, large-scale healthy breeding and the
needs of animal food safety, combined with the needs of modern breeding, we need to develop innovative Chinese veterinary
medicine to better serve animal health and protect human health on the basis of traditional application experience. In the
research process of modern Chinese veterinary medicine, experimental animal models have made great contributions to the
development of new Chinese veterinary drugs and their effectiveness, safety and action mechanism. They have been widely
used in the research of Chinese veterinary medicine. So, we summarized and discussed the development of experimental
animals for innovative research and development of Chinese veterinary medicine.

[ Keywords] animal model; Chinese veterinary medicine; innovation; experimental animal
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Figure 1 Statistical results of time distribution of veterinary drug varieties approved by the ministry of agriculture and

rural areas of China from 2011 to 2020

B2 2011~2020 4F AL Akt AR AALHT 14 26 8 B 50T 10 4456046
Figure 2 Top 10 statistical results of application distribution of new veterinary drug varieties approved by the Ministry

of agriculture and rural areas of China from 2011 to 2020
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Figure 3 Top 10 statistical results of traditional Chinese medicine distribution of new veterinary drugs approved by the

Ministry of agriculture and rural areas of China from 2011 to 2020
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Table 1 Application of experimental animals and mice in the research and development of new veterinary drugs

B SR B & 275 3CHik
New veterinary medicine Purpose of laboratory animals References
HEEAR MR ATETRE ST (7]
Kushen cangzhu oral liquid Acute toxicity test
EEA R Kb .
Kushen Cangzhu oral liquid Long term toxicity test
4% AT .
Zizhuiju ( Echinacea) Acute toxicity test
I AR -
Yipu perfusion fluid Acute toxicity test
F1 Sk 55 kL SPEREESCR, IR ABUIRTE 25 B (1]
Baitouweng granules Acute toxicity test, anti inflammatory and anti diarrhea pharmacological test
HeE AR -
Anbo solution Acute toxicity test
3T T AN R -
Shegan Dilong granules Acute toxicity test
w2 1L UL Wil 2 529 TS S8 P S IR MR L5 [14]
Kushenzhixie granules Gastrointestinal peristalsis test, diarrhea test, anti inflammatory test and analgesic test
AN B9, bR -
Cangpu oral liquid Diarrhea test, acute toxicity test
S L 4 2 T SR »
Pudilanxiaoyan granules Acute toxicity test
TR LR S -
Huogqi perfusion liquid Reproductive function pharmacodynamics test
R RS RO Y
T APEREESE 1)
Yuxingcaoqinlan ..
.o Acute toxicity test
oral liquid
o I R ROV O B0 LTS B 4 o)
Boluohui ( Macleaya cordaia) Effects of intestinal flora and blood indicators, diarrhea model metabolites
HRAEZE TR e i S B A [21]
Luohuazizhu Anti inflammatory effect of ear swelling test
AT XN B T S 27 2R SLT-1le BN /K i B Y (14997 1 (2]
Huanggin injection Therapeutic effect of intraperitoneal injection of toxin SLT-Ile on edema disease model in mice
R 1145 1R g IS 2R -
Shuanggezhixie oral liquid Study on pharmacodynamics of anti inflammation and antidiarrheal
I, 3 A 751) BV [24]
Wujin granules Acute toxicity test
W LR APERHE, BLICRIIEN 5% s
Zhongjiefengsanqing granules Acute toxicity test
SR ANRKIFT b5 -
Jinxiang granules Escherichia coli diarrhea in mice
B BRI A L R 5 -

Yinhuangerchen oral liquid

Antipyretic cough expectorant effect
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Table 2 Application of experimental animals and rats in the research and development of new veterinary drugs

W S ST IE 275 SR
New veterinary medicine Purpose of laboratory animals References
S KBS T St N
Zizhuiju ( Echinacea) Long term toxicity test, embryotoxicity
AZ R WA -
Renshenye oral liquid Subchronic toxicity test
S Kb -
Yipu perfusion fluid Long term toxicity test
32 KSR -
Codonopsis pilosula polysaccharide oral liquid Long term toxicity test
A A -
Dijincao granules Subacute toxicity test
SR SR KIS0 SR IUR 25 B f34-35]
Xikucao injection Long term toxicity test, anti inflammatory antibacterial pharmacological test
FERLFL R AIURL LR 20 250 [36]
Qicao rukang granules Anti inflammatory pharmacodynamics test
B Kt .
Anbo solution Long term toxicity test
TR KT S5 (377
Wujiaqi powder Long term toxicity test
SR K -
Cangpu oral liquid Long term toxicity test
A KMt "
Pudilanxiaoyan granules Long term toxicity test
0 R 1RO .
Pl KIERESCIR A ACE S .
Yuxingcaoqinlan :

L Long term toxicity test, antipyretic pharmacodynamic test
oral liquid

U Y K5 -
Fuling polysaccharide powder Long term toxicity test
T Il 2Bl 2 Si s, R R BEESE R C40-41]
Boluohui ( Macleaya cordata) Pharmacokinetics test, toxicity test of fetal rats
Pt bk KM -
Luohuazizhu Long term toxicity test
P A PR -
Wujin granules Subchronic toxicity test
W= SR PEEES2 5 BRI B 1 .
Zhongjiefengsanqing granules Subchronic toxicity test, anti inflammatory and anti asthmatic effects
S IR KA EE T2 [44]
Chaihuang oral liquid Long term toxicity test
A A SO  2 -

Yinhuangerchen oral liquid Establishment of inflammatory model and anti inflammatory effect of xylene
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Table 3 Application of other experimental animals in the research and development of new veterinary drugs

L) B LB Y & 275 3k
Laboratory animal New veterinary medicine Laboratory animal use Reference
LAk R SEHEAY WK 2R GE RO LA R G 2 1 S 36 [45]
Beagle dogs Zizhuiju ( Echinacea) Respiratory and cardiovascular toxicity test
ﬁ 4 VPR L L8 R SRR »
Cat Zizhuiju ( Echinacea) Respiratory and cardiovascular toxicity test
% HEME il 2 -
Rabbit Huanglianjiedu powder Pharmacokinetic test
B R B A "
Banlangen granules Pharmacodynamic test of prevention and treatment of bursa fabricius
5 I T A 07 R "
Boluohui ( Macleaya cordata) Study on curative effect of chicken colibacillosis
SPF 14 LT FRIFAE I (20 00 BT .
SPF chicken Nvzhenzi ( Ligustrum lucidum) Protect liver, promote immunity and antioxidation
RICXT HON2 AIV 5820 (LPS) Hif S %
S AT A KA A4 "

Jinginlan oral liquid

To explore the treatment of chicken wind heat invading the lung syndrome

artificially established with HON2 AIV and LPS as inducing factors

# TR ST
Pig Huangqin injection

PRIEN LIRS 7K s 136 7 7

To explore the therapeutic effect of artificial infection on

[53]

porcine edema disease
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Research status and perspective of animal models in research and
development traditional Chinese medicine
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National Clinical Research Center for Chinese Medicine Cardiology, Beijing Key Laboratory of Chinese
Materia Pharmacology, Beijing 100091, China)
[ Abstract] With the deepening of research on the modernization of Chinese medicine, disease animal model are
widely used to study the basic theories of traditional Chinese medicine, treatment evaluation and mechanism of traditional
Chinese medicine efficacy. This article comprehensive review the research and development status of disease animal models
of traditional Chinese medicine, concluded the research ideas and method for the establishment and evaluation of disease
animal models of traditional Chinese medicine and discusses the existing problems. The future development directions in this
field are pointed out and may provide reference for further research.
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Figure 1 Clinically derived study on an animal model combining disease and syndrome



106

LA R 2R 2 2022 4F 1 A2 32 555 1 Chin J Comp Med, January 2022, Vol. 32, No. 1

LR TR B R ROT M SRR, Xk
PR AT B4 BB A | R P A e B e, S
PR RS, SCIAE A Al A, A Oy 9 T B IS 2 S
WNIF], SEERshPIBR T AR S Z A1, i A4 52 4 5
PIRE— oy dv e VR AR, I, SR
56 Bl R U PR A AT | U R AR i R A
T SEREAT IR FE I Ji 50 s L A — 3 o
ARG JE SR - PR AR O LA i e 4 A S
RUZE  BEAPR sh W BERLHEBR T 0 22 AR WD R
ARSI, R 1 PR R AT LLAF S 2 7 WL ¢ e — 4
PRER (LA EAh b 25 SR ) ) X o B R ELEEVRE I, 15
TRARZR P 251 HIAL I L2 A 20 o i ke A5 7 ThI
Mty T SRR TG B B A T L
PRI P B B e 5, T PU R PP R AS
AR AR R 25 R OG22 BE N BT J v BR 25T 5, il LA
WAEA 5 16 24 2 4 Yk 2 2R F VG 2 95 9 B0 4 A5
TUJT R BRI 5T, SR, V4 BB sl WA 2 7
B 2GBTS Hh R L AT A 3 50 5 G T AL, R e

ZFTEN BN N I 12 B B Hh B R 8 B R
YRR AT P B 25T

SR TPG B sl MR R BIE 5 Hp 15 2 2> i I o
AR AN, — AT 5 R 8 A2, TR
S E RIS, 55 1 A IEUR PG B S s
FR i P (PR, RIVEE TS P 25 R A7 A . il PR L A
i LR o A 2 v g TR ik 2 Bk ok e
A, T o AT A H 2 A 8l K o Ao B A | 25 LA
TETEAN L5 | A2 04, CJEANRG 4 P PR DR 4y i T i
THFEFRR B T . SRR 2 B V4 BRI sh )
P AE B Skt RERE AL Y 3 ) 1 S5 L e ik st
AMRBELIE I ML 257 14, Tl m] BEAT 7 25 W00 S 56 s )
O WUESE iz H A 28, (ERS I PR Sl ik ok A A AL S
fili b SRt SR 1 ek ol i A h e . 5 2 AN
IR VY BB s AR R AE i 1R 24 58 FH A ARF SR 1R
(LSt Bt/ o 2 24 G 1 46, B sl S TR A o)
VRS AP ERZ2BA IR N R AL A BOR 22 5 FEA
TP AR T T LG = Hh R 2G4

R REZHITE RSP

Table 1 Animal model in the research of traditional Chinese medicine ( TCM)

ar 2 BROTE PEF FFAE )
Category Modeling methods Advantage Problems and deficiencies
BAFRORIAE I E M, S ESE SR PRGBS &, A PR R
PHEER SR P [ PR P A WFFE A AT ] et ZHEHRH

Western medicine disease Western medicine etiological

animal model and patholoical modeling

Y 2 PR B A A
Western medicine etiological
and pathological modeling
EABE B )

TCM syndromes animal model
HR B PR L A5
TCM etiological and
pathological modeling

Y B sl A R S |
S HHIE

TCM syndrome
differentiation based on

TRUES & B PR

Animal model of

western medicine disease

animal model
western medicine

diseases and TCM
syndromes integrated

PO BRI B
Y

Animal modeling of western
medicine diseases

combining TCM syndromes

Good confirmation, controllability and
repeatability, comparable to the results of

modern medical research

BRI BREE , SR BE AT B T
Lk

Experiment is easy to be operated and the model
is stable, which is comparable to modern
medical research

R P EABIS M1 S WA R HA PR
2@

Outstands the guidance of traditional Chinese
medicine theory, modeling factors are full of

traditional Chinese medicine characteristics

—ERRE BRI T IR RS PR Z T I — 1k
SRR

To some extent, it simulates the characteristics
of the integration of disease and syndrome in

clinical practice

BV A v B A B 4R L, SUA Y [ 0 1
P

It has both the characteristics of TCM syndromes
and the western

pathological  changes  of

medicine diseases

Without TCM
model building and evaluation have no
TCM characteristics

theoretical ~guidance,

FHVE 243 J0 s bR 2 e 3 S N i
B, 5 B2 B R 22 5+
Pathological state or toxic reaction
caused by Western medicine possess
profound differences from the theory
of TCM

AP B R B AR S R, R
A 531 TR X

Due to the non-specific influence of
TCM difficult  to

distinguish the syndromes of the model

etiology, it s

R I A 51 A A)
It is vague when it comes to judging the

syndrome of the model

99 TIE DR 2% T s A, A R
A 1] R X

When disease and syndrome factors
coexist  with  temporal  problems,
syndrome identification of the model can

be difficult
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Progress in experimental lung cancer animal model under
the combination of disease and syndrome

TAN Junlan', YI Jian'®, WANG Feiying', WAN Jiajing', QIN Li'** | DAI Aiguo'"

(1. Hunan Provincial Key Laboratory of Vascular Biology and Translational Medicine, Medical School, Hunan University of
Chinese Medicine, Changsha 410208, China. 2. Division of Stem Cell Regulation and Application, Hunan University of Chinese
Medicine, Changsha 410208. 3. Department of Respiratory Medicine, the First Affiliated Hospital, Hunan University of Chinese

Medicine, Changsha 410021)

[ Abstract] Lung cancer is a malignant tumor with high mortality and morbidity and causes great harm to human
health. Traditional Chinese medicine (TCM) has extensive clinical experience in the prevention and treatment of malignant
tumor, and it also shows clear advantages in the treatment of lung cancer. Experimental animal models are an essential part
of the lung cancer research field. The construction of the animal model of disease and syndrome combination with TCM
characteristics is based on the the theory of syndrome differentiation and treatment in TCM, and the TCM symptoms are
included in the evaluation criteria, so that the animal model conforms to the characteristics of western medicine disease and
has the characteristics of TCM symptoms. This review summarizes the method and characteristics of commonly used lung
cancer animal models and disease syndrome combination models to provide a reference for researchers engaged in lung
cancer experimental research.

[ Keywords] lung cancer; integration of disease and syndrome; animal model; modeling method
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Table 1 Common animal model construction method for lung cancer

BRI BRIk ik ESl
Model types Modeling methods Animal types

AN iy E BTN
Characteristics Evaluations References

HIF RS /N BRI A i
IHik,

Benzopyrene induction method, mice
were injected intraperitoneally with
benzopyrene.

MRS 5 /N B R 5 T 7 A
M,

Cigarette smoke induction method,
mice are exposed to cigarette smoke.
MNU % & . /N B B i
5t MNU,,

MNU induction method, mice are

VARV :

2z AN . . ) B, C57BL/6

U A injected with MNU intraperitoneally. NEL

S S R L RV 1 /UL :

Chemical G T i 2 A/] mice,

induced lung Fih 1J‘ bamat H‘? ducti thod nude mice,
' arbame 1mn *tion me

cancer ¥l carbamae uehion MEMOL, — 057BL/6 mice

. mice were injected with ethyl
mice models . .
carbamaten intraperitoneally.

tt-DDE P55 /N N HE I
0 EZEUE IR u-DDE,

tt-DDE induction method, tt-DDE,
the main carcinogenic component of
oil fume perfused into the trachea of
mice.

NNK 175 S ¥k 8 i T 5 008 o 3
JEY) NNK,

NNK induction method ,
intraperitoneal  injection  of  the
carcinogen NNK in tobacco.

MCA+DEN i 7. MCA Fl 10%

DEN £k, T A 0 28 <48 4 4 ot
AT

(=37 R N . .
fs ﬁw MCA + DEN induction method, a .
Eﬂ”ﬂiﬁ@:&ﬂ . Wistar j( Eﬂ N
. suspension of MCA and 10% DEN 3
Chemical Lo . . SD K
. iodized oil was sprayed into the lungs .
induced lung . . Wistar rat,
of rats through a tracheal intubation. SD rat
cancer ko o o ral
DMBA i G 3 . R BE A T
rat models

DMBA ,
DMBA induction method, instill
DMBA into the trachea of rats.

ISR R 5 52, REACAT /Y
AR IR PP B AT B, 1L A

U FH A 3% o Ak 2 NNadatiayng
S S ﬁ?k,ﬁ?ié&ﬂfﬁz&i
He 1 S PR e

This type of model has a high degree
Use of chemical . y,p . g1 ceg [11-20]

. L. of clinical anastomosis and can better
carcinogens in life to i i
. simulate the for mation of the tumor
induce  spontaneous . . .
. . microenvironment but the modeling
tumors in mice. . .
cycle is long, the gene is unstable,

and the tumor cannot metastasize.

oG wE it S 5L M7 REAR A B I K NSCLC
o S H5UR N R ad e, (SRR B B RE

R VRN

Compound  induces  This method can simulate the (21-22]
the occurrence of lung  formation process of clinical NSCLC

cancer by inducing very well, but the modeling cycle is

gene mutation. long and the metastasis cannot occur.
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gk 1
EEESH] b TP BR/ESL i W 275 3k
Model types Modeling methods Animal types Characteristics Evaluations References
WM 3 A8 5 12 TRT B, A R Y R
K, AR AR 9 41 20 2
2 B PR W) 5 E AR, AR X 2B e
it it S S A% A4 I 0 VRl 9 i 9 24 CSTBL/6 iR AE B R AR K B H S AEAR B (4 R O SR AT
AR A SIS/ N BT 8 B S . IR TEES,
N BABL/c /MR, . . . .
Lung JE I, R Tumor cells grow into  This modeling method is simple, has
cancer Lung cancer cell suspension or lung C S:BL/ 6 tumors under the a high tumor formation rate, and can (23-26]
heterotopic cancer tumor tissue fragments were BABL/ T skin. better simulate the histopathology of
> mice
transplantation transplanted into the armpit, back or C e human lung cancer. However, the
o . nude mice, etc .. . .
models hind limbs of mice. clinical anastomosis is  low,
metastasis is difficult to occur, and
the tumor microenvironment of the
lung itself is different.
WeTr BRI R B, BAT R 5 Y
TR e R AR R B Y
GV EUN N R O) TR T €2
o s EEES (RPN &GN
WG RS Ry PR B F IR
ro 7 ARSI o T,
- SR T/ NI SR SO o ,/ e . This method has high clinical
Lung cancer . g Tumors form in the . . . 2729
. Lung cancer cell suspension or lung . . anastomosis, high tumor formation [ ]
orthotopic . . Nude mice, lungs and bronchi. . . .
. cancer tissue fragments were injected . rate, invasion and metastasis, and
transplantation ! C57 mice, etc . .
into the bronchus or lungs of mice. agood simulation of the tumor
models . .
microenvironment of human lung
cancer. But the operation is difficult,
and it is easy to cause the death of
mice pneumothorax.
L ZERNE HEE ST R
fep Ry ORI R U S
A B b g PRI TR R SR AR 22 3 19 52 T e R
D RS, T PORSARECL H B
. o EORR (N 24 N LT A N L1 B i
el G ST S SN EY T
A e 3 A R [ o B T A {;ﬁ;ﬂ“] )
BE DB A it DRl ek T A Bl A P DA T A 2 Overexpress e )
- e " : . " This model has a high degree of
Jep AR fitiges SR T FE T RS oncogenes in specific . .
. " . i clinic alanastomosis. The tumor 30-31
Genetically Knock out a specific gene or Transgenic tissues or the whole . . (30-31]
. . . . . microenvironment presented by the
modified lung introduce overexpression of a gene mice body of mice, or L.
K . X mice is very close to the spontaneous
cancer models into mice to construct an animal knock  out  tumor . K
tumor state, but the tumor formation
model of lung cancer. suppressor genes to . . .
time is long, and the heterogeneity
form tumors. . Lo
difference between mice is so large
that the repetition rate is lower than
that of the homologous tumor model.
i 968 240 1 388 5
L8 AR R A 22 1M
AR B LL, I RIS e R 25 | 1A A 1)
KBS -, B8 R ARSI AR, Wi
OB, NOD/ R S BT AR R R T S A A R S AT
A s 20 MR R AT R Wk E scID A R, BRI NI i A Il e s 4 s R S 2
W B SteliEd A G R R BN ES S CS7TBL/6 /N Tumor cells circulate 3372, [HARAEMERE SR,
e * 2 BRI N R S Pt i R R AR A fl. BALB/c to the lung tissues Tail vein injection has a high
iR
L Lung cancer cell suspension can be /N through  the blood  metastasis rate and a short modeling (32-34]
ur[lgl c.ancer injected into mice through the tail Nude mice,  through the formation cycle, but it is prone to premature
m sis
© ]ﬁ s] ass vein or through the tibial tubercle of ~ NOD/SCID of tumor thrombi in  metastasis. The model constructed by
m
odes the right hind limb to construct a mice, C57BL/  blood vessels, and the tibial tubercle injection is more in
lung cancer metastasis model. 6 mice, adhere to the blood line with the clinical pathological

BALB/c¢ mice

vessels, gradually
invade  the  lung
parenchyma and

evolve into

lung metastases.

process of lung metastasis of human
tumors, but the operation is more

difficult.
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(interleukin-1,1L-1) . PN [ ( malonaldehyde , MDA )
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Table 2 Summary of the syndrome combination model commonly used in lung cancer

BrUE 531

Syndrome TR ik JE AEAR WA Z:7% Sk
Differentiation Modeling methods Cycles Symptoms Evaluations References
C57BL/6 /N IR 4 1 285 (R
. i
R0 20 ) AREA NG 5
W (K 1K, B e e
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IR Lewis 55 0 50 200 e 4 S A g
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deficiency of medicine  ( Ephedra, Fuzi, 3 EEA both qi andyin, such as operate, but there aremany [42-48]
L. Asarum, Araceae, 9 g each, About 3 weeks . ’ interfering factors, and the
qi yin R . X hair loss and dullness, .
with an intragastric L degree of clinical syndrome
syndrome cconcentration of 20 g/kg) plus 51gn1f.1cantly decrea'sed simulation is average.
“shaving smoked” (1 time a exererse capactty,
day, every 10 minutes ) decrfez.ls?d h responst;
continuous intervention After 10 ::Zi;wnyl;nnaihnrtlI::ieq:
days, the mice Lewis lung o N T
. fatigue, weight loss, and
cancer tumor cell line was X
inoculated into the right axillary reduced diet.
skin of the mice.
C57BL/6 /N B R 4 T
NN .
TR 4:00 FH KR B3 K DL
8:30) , 45 14 d, B 7E WOAEGURGER \
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. T syndrome model, the mice with clinical ~syndromes,
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deficiency ligating the vas deferens and About 5 weeks  startled, less active time, repeatability,

syndrome
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brilliance of coat color and
weight loss. In addition,
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deficiency  lung  cancer
group formed tumors faster
andlarger tumors than the
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butthe simulation
degree is average and it has

certain operation difficulty.
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Operation is simple, but the (571
degree of simulation with the
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inoculate the Lewis lung cancer strain
into the right axilla of the mice.
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Role of experimental animals in evaluating prevention and
treatment of insomnia with Tianwang Buxin Dan
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2. State Key Laboratory of Toxicology and Medical Countermeasures, Institute of Pharmacology and Toxicology,

Academy of Military Medical Sciences, Beijing 100089)

[ Abstract]  Insomnia is a common neuropsychiatric disease with increasing incidence in recent years. Tianwang
Buxin Dan (TWBXD) is a traditional Chinese medicine (TCM) prescription to invigorate the heart and calm nerves for the
treatment of insomnia, which is widely used in clinical practice. Investigation of the pharmacological effects and action
mechanism of TWBXD is based on the establishment of proper animal models. This article summarizes relevant literature in
the past 10 years with a focus on multiple insomnia animal models ( platform over water, parachlorophenylalanine, light
rhythm disturbance, and TCM syndrome) and their strengths and weaknesses, methodology, and evaluation properties. The
sleep-improving effects of TWBXD and its signal herbs are associated with TCM syndrome to establish animal models that fit
the characteristics of TCM syndrome and provide a reference for the clinical application of TWBXD.

[ Keywords] insomnia model; Tianwang Buxin Dan; TCM syndrome
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PR TR R AR 2T R T, A S A FR
FLARAE , JC vk MARAS |36 i B B [R5 7 2K A
OFHRATIRIT 2 A B 7 R R A 25 1 e
KRB A _ERA AR

SHEPN ML NARRT PRI B /N S 7SS
MR AR AN ARRR H AN A G AR
FrBO ML TR, REMOPHEE TR
ANETT) Tl TR, 25 0L DR - ARG
BRUSEE" A A0 22t B SR I B D3, 2R T A
5L RISV SR Y 2 4 T R I R R S
WFFEUESE, R AN O F3 R TT v A L, TR AT | TR
I RS AT I B R BT A H R ML AR i A
TEAE TR I I PR S B0 A7 — 5 19 R BR A, AT 0k
FESL AR SRR oAb B, AR Sl W AR R N R
F 3 AN RISV SRR SN AL R By
TSI Y R 5 NS 5 A AR B A4 IR R BE A
P B A BAILAR , O B 22 M35 57 2580 7 A ALY S
BitE . FRTHIE S T A e IR B 45 0 B — AR 3C
XFIT 10 AR S PR R AE K FAb O A R
SCHRIEAT THEB , WL sh Wy 2 (& BTk P
B BRAETT LGS R T AD O PHE R R 3l Py 5 R 4 B
FEHERE I T TEIR ST Bk B BE R 55 5 1 PR L
Hh AR BT A0 R AT 1

1 Bk

Wt 3 REE A, DL JRHR “RERLT R R AR
O FF R B BFRISEE A 2010 4F 1 H ~2021 4F 12
H AR 2, Hrpr CNKT £ 46 2R B3 1) SCigk 25
T, T OTBARPE 5 R 4R EUI E 0 R EERIE T R
I 114508 2 ) i 6 Sk A 1738 S | HEBR 2 A 2 S
HR A 3 RAHR P rh A2 1 SR, B A 12 s SCRRA
BRRER, [FH R EANOSE Bk« i
CTRAA TR ARET R 3 13 R LT
T 3 SCHERAF B R R 2R, B X H A Ty eoJrvh
FAZGXT SR S AP 2 SRR SEAR T PR AR
Fm KSR R A T R R AN % 1 AR 2,

2 PCPA &%

X AR N Z R (PCPA) FE R 5-% 8 i (5-
hydroxytryptamine , 5-HT) & B0 il 7] , 76 2 AR AR A e
BTz o UL L 22 B b sl T 0] A ) S 5
SV R IR A Ok ST SR i)
PCPA J5—Mrl th BURFEE 48 h iy G, R B A H

TE S, BB B RS R, IR AR
SR AT DABEAUL 5 4 Bl MR 1) <5 2 28 o ff o 67 o0 72 ik
Pl T, AR T DL A E A g 2R R B AR R
Mt ELK PCPA 254 M 7 i 45 PRI e, 24 255oufle LA A
TIE, XA R 2R e, 04 SCiik i 31 2 fif
BATR AR e 5 B JRR YRR A Sy s 7410, R FH IR s 53
I B A TR, il 200 ~220 g SD K BT 18 ~
22 g Z2FIEh FR AR/ B A5 e G IRASEARL
2.1 PCPA =B R F M0 FIH 5 A9 A
GBI R A R 58 % T b0 P+ s
D5 % A A G B AR o ) K BRI P 5 150
mg/kg ) PCPA W 7 d, Al S E H2- 6k DI ) 4 I
S X AR F DA | 24 K BR K A B B B 3B O S A I
2%, BEBET R BUAE | min Z NELE5E M 3 A £/
R TUAE RS A, 15 min AR AR 2 K R IE 3
Xof REZH AR B 1 i I 08 R J00) S 4 | B IR - 82 i i) 4
PN 3 Ny o Y (A TN B e 5 ) PR 1 NI
DR &L A2 KR A9 SOD 5 GSH-Px {13
Jn MDA FiE TR B A 1 2 % 0 i a4
IR 2 & il b B R LIS
Bk, K 800 fii FH] 400 mg/kg PCPA 1R EWTE
B2 d, WA AR B BB R T A R AEL R, X
28U R FH IR R IE 5 R T O PR 4 S R T 1Y)
YER, & BRELTT LU A5 K B TLR4 \MyD88 K ik,
fdi 41 J 1 4% I F NF-xB  TRIF , TNF-a | IL-1 7K°FF
Bk, UE SR RO 3 1) B 22 i FH LA 1 BB 5 0
T HARE R T, BCENLAR T T4
2.2 PCPA #=EVTE BURZ5H 5% B Rz A
REMOFHA T E L%, T Zipr i 52
A2 E DR S AE R R . B, 2
P25 3% W) b B 1) oA ol 2 00 4 FH B 9 o
T 1989 4R FIIH PCPA 5% I 1t 22404 13 ] 4
I S 961 S5 b ¥ AR A AT/ FH T ik 9 5-HT 22 H
B I JiE & ( norepinephrine, NE) | £ E J} ( dopamine ,
DA) S5 2838 B R 45 A s 2 i E R . 1) /N BRUIE
3 5 35 mg/ ke CEL O Z- BV W, )R B AE SO 56
TIE 75 T AR A Ly, DT 3 3 S5 380 360 1 52 S5 91 2 st [
S AR ORI, B I S S 2 3K 5[] Ay B AR s
W], DLBHIE R S 235 1 min M ABEARE, 30 s Y
HEELRN 3 DO BRIR S bR, 1D 5% 30 min WA
e RS0 B R R 3009 R i A s ], 0 B IR 2 A R
Tl A A ROR 2 /N UK B FE BT 40 mg/100 ¢
PCPA,iEZE 2 d, 25045 0 il Hb 2 5 R A~ i iR
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SOV B MR- 52 e TR AR L, T B R Az A= 25t e 24 W
1o TR A AR /R A i PR R | RS B0
HEE I o I P S MR S8 T 28 e £, i AN T P A B PR
MR IR AR X)) R A R E ] T
b % A7 429 A AN [ e JRE Y BECR M IR A T
AT FHIZAS AL R B R A e ) SR T B
WA BB Y ] LIVE T NE BERZEM 5-HT

RERGE R REN
WFFEUESE HOBR T AR TR AT LAF P8 i A 5-HT Ly
HHE T R ( gamma-aminobutyric acid, GABA) 54 &
Eﬁ( glutamate , Glu ) Fo 5] DA K HEAZARIK S & F 5 d A
o P FHIAG B8 L 22 98 ) 4 R 52 36 7 /) BRI J T
%a‘ PCPA R 24 h J5 45 F LK TR H#EH ,30 min
JEdEAT N B e 2 B[R] A IR S 56, DA 1 min /) BRUEH OE

R REAMOHHE SRS YR SRR a5k KAF AR bR
Table 1 Animal models, modeling methods and evaluation indexes of common experimental animals of TWBXD
-, SEEY) T g X B
27 3CHik Ex eI;:lemal PR TERETT 15 W bR
References P cmal Animal models Building methods Evaluation index
animals
W G 5T 150 mg/kg PCPA
. PCPA 7 ] BT 7 d FHIE S
" HEPE SD B B . [ W 51 d . : fiﬁﬂ%
. . Parachlorophenylalanine Intraperitoneal injection of 150 mg/kg  Righting reflex
Male SD rats . . . .
model PCPA was performed intermittently for
7 days
7. g5
A T S B T 1 5 ]
£ 8 cm o) E R IS
: { 20 h, %57 d/28 d
s_6 M SD KR Modified multiple MR <5 5K 20 4728« Vo RNER R B
[5-6] Light 400 Ix
Male SD rats platform method L . Total EEG sleep time and slow wave
. Sleep deprivation for 20 hours daily for 7 .
(the diameter of the column davs or 28 davs sleep time decreased and lethargy
is 8 om) ays or ays
Z BRI (B H
N %6 c¢m)
i ¥ C57BL/6 )
f Eﬁﬁ Modified multiple  WEARFI 245 K 18 h, #4545 56 d
(7] o platform method Sleep deprivation for 18 hours daily for
Male c57BL/ . .
. (the diameter of the columnis 56 days
6 mice
6 cm )
el " RIHHZERE |
W s AR AL 0 A 2o K TSR] 30 me/kg 15 TR
o PRBE A 7Y BRI ZF 45 K 18 h, 354k 14 d - ’
. Hebk SD KR ) " AN
! Caffeine model and modified Intraperitoneal injection of caffeine 30 mg/kg y FREE /L
Male SD rats Livle ol i ) deprivati h 1 A 388 T ek D
multiple platform metho Sleep deprivation for 18 hours daily for Y U
14 days 55
I TR
o sreenin | ER 60 mg/k I B
WO SRR 0 M px
A S 2 . AL 100 mg/kg
A L5 /KR oy s Lethargy |
o y : MRS 2545 K 18 h, 3752E 14 d _
19l et SD KRR Caffeine modelcy coarse back hair
. Caffeine 60 mg/kg N
Male SD rats clophosphamide model . hair loss | reduced weight gain
i . Cyclophosphamide 100 mg/kg > N
and  modified multiple - . reduced food intake . irritability
Sleep deprivation for 18 hours daily for N N
platform method 14 days dull nail color and so on
A o -
it i, FE R G D-2E LB 60 mg/kg
A WIREIA 30 mg/k
[10) HEPESD KL ZF AUk g

Male SD rats

Aging model | caffeine model

and modified multiple

platform method

D KR HE
%2 PCPA %!
(i SD  rats were Parachlorophenylalanine

divided into male
and female

model

D-galactose 60 mg/kg
subcutaneously into the neck and back

Caffeine 60 mg/kg

was  injected

PCPA 400 mg/kg,i%E%E 2 d
PCPA 400 mg/kg, continuous 2 days

BRI R

Loss of circadian rhythm
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Table 2 Common experimental animal species, animal model, drug dose and model use frequency of single drug in Tianwang Buxin

Dan-rehmannia glutinosa, jujube seed, schisandra fruit and tuckahoe

g ~
AT e 5 425 & B
Traditional SR E) S ,@1:5':77/2' SEEE EUEETRN
. : . : Modeling method Frequency of
Chinese Experimental animals Animal models
.. and dosage usage
medicine
X L 22 A I ) A ST 36 G HEZ A 23 me/k
P ROEZHORMRGS RELZH 2 meks
. . Sodium  pentobarbital ~ combined  with  Sodium pentobarbital 23 mg/kg 2
Male Kunming mice .
b hypnosis test
: . - " { Z-4 35 mg/kg
Rehmannia PCPA F I L 2 6 B3 [5] fh Al 52 56 Ez%;lzf;%mg/lorgé/ ;;Qj; 24
glutinosa T RS /DN B Sodium  pentobarbital  combined  with . " . &=
. . . Sodium pentobarbital 35 mg/kg 1
Male Kunming mice hypnosis test and .
. Parachlorophenylalanine 40 mg/100 g
Parachlorophenylalanine model .
continuous 2 d
" . PCPA 400 mg/kg 3 d 5, 350 mg/kg 2 d
HEME Wistar/SD K [ e
HEAE Wistar, KB, PCPA #i#) Parachlorophenylalanine 400  mg/kg,
Male SD or . . ) 7
. Parachlorophenylalanine model continuous 2 d or 350 mg/kg continuous
Wistar rats
2d
I SD K 2V B IR R HELEFZF 48 h .
Male SD rats Modified multiple platform method Sleep deprivation for 48 hours daily
. G 0 LU 22 P ] A AR S 58 G 24 50 k
HEPE TCR /MR UCDLE?%WWIDJ@E;&E‘Q . . T‘Z@LE#‘ET‘] m-g/ g
. Sodium  pentobarbital ~ combined  with  Sodium pentobarbital 50 mg/kg 2
Male ICR mice .
hypnosis test
L2y FlfE 252
. @%%%‘ﬁ%* 20,00 FF G, 45 /NG AR 10 min 45 2
R R K 700 DEIHRIE 650 Ix |
Ziziphus jujube MERAnogasier 15 S lumination model From 8 pm to 7 am the next day, the light
between males . o
intensity is 650 Ix
and females
PCPA FIGEL LU 4 bl ) A S 3 28 mg/kg I L Z 4
THEE Wistar KR Sodium  pentobarbital ~ combined  with 150 mg/kg PCPA i
Male Wistar rats hypnosis test and 28 mg/kg sodium pentobarbital
Parachlorophenylalanine model
Wl - , . D-2FLBEEL 60 kg 16 JH
D LB 2 FEE RO SRR me/ke 16)F
&ﬁ{hﬂl‘ﬂ’ﬂﬁ\ﬁﬂ ﬁ‘@‘%%@ 100 mg/kg 5d
HEPE Wistar KB o ) AL AT I 50 mg/kg 5 d
. D-galactose  induced subacute aging, 1
Male Wistar rats Jovhosohamide and D-galactose to 60 mg/kg for 16 weeks
Ey; op (:p e edarll Cyclophosphamide 100 mg/kg for 5 d
ydrocortisone modets Hydrocortisone 50 mg/kg for 5 d
T HEVE Wistar K BL/EE PCPA RIS E L2 4 b ] fAR S5 56 PCPA 300 mg/kg
Schisand I Sodium pentobarbital combined with PG L4 28 mg/kg F1 35 mg/kg 3
;. 1san. ra Male Wistar rats or hypnosis test and Sodium pentobarbital 28 mg/kg and 35
chnensis Kunming mice Parachlorophenylalanine model mg/kg
. PCPA FilJ¥ AN ) (R S 56
e . PCE # &Ettﬁfﬂﬂ}lﬂfﬁ E'J\%  PCPA 300 mg/ke
. Tt A /N R Sodium  pentobarbital ~ combined  with N =
Poria Male K. . . b s test and T 24 45 me/kg 3
coxburghii ale hanming mice ypriosis fest an Sodium pentobarbital 45 mg/kg

Parachlorophenylalanine model

B e AR Th bR o ) B AR ST
IUAS R B Atk R F R I 5L €O, 2K By 325 1 45 iR
AR, R A T e S5 P VR B IR 175 3 4
AT DASEIN 2l A () I e R, L 75 A 3 A% S
PEARAE I F a4, 3 ©RAERY B E A%
SR AR AT DL GABA/Glu Hefil, #4184

2120 e — B IESEH AU RS L 2 B e
F459 50 me/kg M 80 me/kg I b ZARTE T A9/
R B BES 85 A 100, 9 K /N BRUBE IR 9 2 f ], R A
P UE RS K ESEE 7 d 5, AT I e L
T, % B L JRR TR 1) 55 /0N B BRG E 8 B ) 34
DISEETR C 4 10 Fh Bl 0 5 4 IR 24 280% D A
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X, HhHERH NS Bk e
RUFT AR —— R > 28 LRk, FIH PCPA
IS MRAF TR UE 52 R T 4O FF o 0 A M| R A ALK
T ARZE A AR 24 AT BRI 0 28 3 o A R 4 i &
FRAHERLAVER]

3 ZFEKNERE

2 5 K A BRI 2 S P AR Pk AR ) i R )
25 (REM) 05 IR BLAIF IR SC 56 shi 2 b K
INEL KRBV R B 6.5 em HEEP /N R A
4.5 em~5.0 em L HRHEEARYE K D ERE
I KA, TR 7816 7K B BR8P gk A 5E 4 B HRCTR
A, 5L sh W) nT UFE 454 A 18] E B TS B oK 35
1, Y TR B AR B R T ULSKR 0 AT 7 A K
Hh R 1T R 25 H: REML B AR | s A 75 A X
RS P IR, (H /N RAE T 3, % R A K R R
NSRBI AR PRI KT, W 18~22 g Y
CS57BL/6 fEtE/NR B 180~220 ¢ SD ffEME KB,

B 4 0 il PR R 5T K AN O P
Jr S e R A A IR B e R L B R R
BCEER RS L KIERES T 1 em 20, 5T
O HCE TR KRN R SRR R 2 7 d, BER
20 h, LU EEL AR A 7 TR 3% S 7S 114 s AR (] 18 3ol
I AR FSF (] 2V Ay A 7R 1l ) P b, 85 SR R R 1
AN FPF AT AR AR K BR Y MAPK 15 5 5% S0 i
(A1 PR (AR S i R Il 1) 227K P &R IE
W, B p38 MAPK {553l , et iR i, o -
RIS R ZE 4 28 28 d RIS A 2T R
I 0 FEL AR 0 B A L P B MRS s AR 8 2 R e 1
b X WA 2L 4 i MR I ] 700 5 e R s ] 25 s 2> B
YA 2 A5 FR UE B R 5 0o 38 e 98 7 5
AR LR F-1(MCP-1) R SRFE I F-o ( TNF-
o) MR B F H A A K-18 (IL-1B8) & AE A F
K-, o1 b 7 e RS o < a1 1A 8 2 ) e 1
B FIZEm A E K 2 56 d, BF K FZE 18 h, I T
28 d JG TR A 2h | e R AN O PHIm 5 vl LA A
RV /T Bl Ak 3R 3Rk, B AR w8 S
M= (TG) EAHFEEE(TCH) FIHFES A W52 (FFA)
F b TE I I 7 7 R B MRS A T B AT LA o 1
SRR BRI PSR A R R AR
FI KB LG 4 d, & PRS2 U vl LU
T Ik CL AR RSP, CD4T 96k 0 240 e L 451
15, CD8" T bk U 4t LL BB AEG, 4] TNF -« 1L-6 ,IL-
2 IL-1B RAEH F 3Rk, R R DI fE, B« IESAF
AN S Tn e

4 PERARIEHESEE

P R BRIV TA A AN BR 198 PR AL A 2 22 0, an JE
JE S P TG 477 00 JL 5 0 FEL S0 U0 S 22 5 0 R
SENIK KT 5 B 6 KCRE DU F PR B304, 78 SR A
ZAE A R DL R KRE BN SR ok R W, A0
20.2% " AL PR BA R K BE 4 E 28 % 2 B 1
FEAERE L, KNy e w UL A ) &
LS, 5 A B AR AR S 3E B F
= F B UE R R SY . 208 FH Wistar 5 SD B4R A
R FRU % I SR

S S 5T R 2 T Ik R ko P A ST
HP B R TE Y, F 5T G R T S IR B I B S, SE 80 Bl
W A ARAEAT B v B B R A 5 I R 2 B, £
FEREPIANR , B W e M S8
PR A S AR ) S AT 41 ( RBC) | 1L 2T 240
L (HGB) /MR (PLT) B i/ 2wl £
FIRRFEZARFE DU, S 208 IR T A2A 2
ARGE G 1 7T A0 ) B A 1 R B, AE 2T B K IAEE
AR (%) S ity 1 3 B bl A1 9 S 2 A 1 5 A Y
BRI, AT LR G b A 400 ) 8 AS 0 B 3 1) I R 3%
R AR TR 9T R EAND PR B A58
X A% (SCN) & Fh 2 5 1 R IR BE# &2
JURERIA | A I 8 1% P IR (VIP) KE &R R &R
(AVP) "™ R K T AN AT LKA YT fe BE T
A/ R IR B e S T e R AR 11 R8s, (R H R R
FARNO PR AR B ST D, T B IR A B
o WIHER BRI G S 27 B KR 0 B A A A
R T AN FFE I K B D X212 5% 2] D)
e, R P ST 60 me/kg AOBINMER & 100 mg/kg
BRI 22 7 d Ja i T2 B K IR BT R AR ZF
R 14 d, 55K 18 h, L5 R R K EAMOFFAT LU
TR A PR A 22 T ( BDNF) Az A K7
(NGF) ik,

FRA H B BH PH 2 U BRI, AR AN Z LA =,
1 D2 2L A% ) 2 AR IR AE A7 & b3 b B2 A
175 R R IE B A, B R R A O R RS 3
TS D-2FFLHE 60 mg/kg 1574% 28 d, T4 21 KIF
A AR s 1 5 30 mg/ kg BINHER 55 28 K, 45 29
REFFIFHZ T G K A BE 5 S2 AR #1235 7 d, BE R
12 b, AR I BR AR T a5 | ) vy e D Dk o ) i 2 A6
FEbR RN K R =2 7, R R B e | il e v
LR T = UEBH B i & #0) v B e R 3R, 1 R JICH
LR (0 12 3k LA Je 1M G R E 2% B JHG 1) e f 98 1 )
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TP, KRG LT AR 2 K A R 5 Y D-
UM 16 B ABEmERE 5 d 5 EEST 50 meg/kg Ak
ATEIAS 5 d, B TR NS SR 2 48 h, UESERR A
FEAF AT LR AR 2 IR K B R R T A Y
Glu . GABA #1283 it K 32 44 & i, % Ilfe PR 22 41 2K iR
BEELELR,

5 gRTEFILEL

Ot BT 30  HE L S50 S W % O SR 8 3
M AR R 0 H Y 5 0 T B AR T R R LAY
ULIR R Zh A5 B T A SR SRR S Bk
HEAAY H OB R, Y SR B E 50 1 R WG 1 4 A B ) 25
IF 20 2 K RN 25t B A R A, 5 48 &)y SR A
F, B OR B SRR B 22 00 e B b B B R 4520
1) B IR 4P 8 B (], 3K 5 N IS R IR AR A AHRL, HL 5 A
LN BE IRV UR S W)z L R AT A
TR A AIE B R AT A 5 B B9/E AL
RN A B AT L S0 1 RO IR A, 1 S
~7 HIREF AR Canton S SRl .7 S0 7 5SoMIE
WO B 8 ST IR, B/ G 10 min 25 2 K
L7 5 CIESR B B R 650 Ix, 3 1 [8] Wi ' FR A
SRmg AR - B Ak 8 B R G 0 25 A0 H Y, Y R e
1R T 5 min B A& A= BEHR DB AR B[] | 5L
FR BE R B AEE Ry AL B IR T 4 5

6 RZ

oM =H

REHCFER KM BI 6 A B BT AR N
BRI PR 22 305 ) — BT S B B i
BRI A B, PR Bt I 1K 45 22 °F 5 7K 3 35 B R
TP AR R AT LU T o 4 A e I B R Y U
AARAE | AL FH T At o 12 T77 78036 97 < B A A 78 i
U B S S B R B, B P EE G
MIE AR, U H A R BB I, /T LS %0 B ke
UERY o R B R S A DA * R D A < A7 e
A7 DO B P A S AR L A R Bl ) 4 £ ek
A B A TCBCRE S A0 56 ZUAR S B, I 9 5 i
RI N, WA L/ 21 40 0 25 AR BE9E AR

REAMC PP B 245 B TR T AR
LA H G PCPA 58 LG 2 B b R AR AR S B R 5T
SR A R 2 T 38 T 2 0 R A
Y BIEART S C U SE LA b R 2 (R SR I 3 oK
RESEAT O o S HE RO DA RURT A > BE A 3 4
T IR I I, BT A
PR~ LR 34 S 0 1 22 24, e i3 A B 9 b

FEMLWE, 107 ML FEFH” “ ML FHG =", (RAK - B Tk
Sy EC L M, A IR B AR, 2
PR S SRR T, DR S Fe i, S 4
e N 52 2 R IE S, &R T R, A
R E W N T e PN X S e S iE NS Y LV
BFFEAE S, B FR 5 50 A2 0 2 K i B BE A T g, 2k
MR 2250 GABA NE 2551002\ 1% LA 56 B b
2

Z V- B K PR ARE BAE Sy G HIR 1) 28 LA AR | i
Sy MRS LS5 R0 R A BRAE | S B 36 IR LT 114
R4 275 5 e I R AR A, (EA AT B 38
SESUIR R 2 6 SR A I )5 0 B BF 5 v g A
b AR 3 st AL F UL E I A SR AR
A, ELABE IR (16 26 WL 88 15 N 6 e R, 25 8 A {00
T ERR 5 RS

SR BR Y KRB 40 S 2%, WS EE S & 0
BLE 5 26 5 BT 48 1 o7 I8 M b 28 388 5 % U1 A
M K AN B2 ] AR T DAL 3 R
SRR R 2 R Sh M A AR 5 HE 1 o o
N TSRS, (H 5255 2 4 i A= 3 g 381 i 351 2%
WIRA S NAFAEE 25, FAENEIAEUR N %
PIRETE SRR oh 5 4 | 0 AR S AR L 1
SECE 5 P15 0 LT S R R oA T IR B,
2 PR 2 24 IO A5 1, e/ DL 26 TR A2 2%
PRI DR &2 o ML ] B 2 o G iR AR AL Bl ) — A 7 ok
A BRSPS B Z R B R, & AR AP R
HEIEFE IS 1 IS B sh P A A | S B Hp 24548 07 R IR YR
7R BB A PEREAY
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Research progress of traditional Chinese medicine on the basis of animal
models of chemically-induced inflammatory bowel disease
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[ Abstract] Inflammatory bowel disease (IBD) is the result of a combination of genetic, environmental and immune
factors. Although the disease is classified as a refractory disease in modern medicine, it has significant advantages in
treating IBD on the basis of traditional Chinese medicine syndrome differentiation. Therefore, it is very important to explore
appropriate animal models to study the effects and mechanisms of traditional Chinese medicine in the treatment of IBD. The
chemically induced IBD model is the most commonly used to study the pathogenesis of IBD. This article summarizes the
recent research progress of this type of model in Chinese medicine and discusses the characteristics of the model,
pathological mechanism, research ideas and applications to facilitate the design of basic research of IBD.

[ Keywords] traditional Chinese medicine ;inflammatory bowel disease; chemically-induced; animal model
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We, FETIHIEES % B IG R WF 5T R B, IBD g it AL
DAL AR BR 2 B MEIE B , (5 A I 2 7 Bl
3 IBD OB I AREIR (2 2F 28 fi 410 i & & Lok IF
2 RE R R R A 9 T O I B — 2 R R A
3 IBD I PR H ULIE R A3 K HGE RS
S IE 6L R IE | JHF AR G R IE | € AR, J4IE | A
BESBAIE |

16 IBD ZIRALHI R 2 B v, IBD A 35 i 152
AU ST et HOCHE IR, HRTE & H#y T2
1> 66 PSR A SRR )k SRR A3 Ry fh 2175 G
R 26 2 B R AR i [R] 2 A A AR R 35 D) TR A
R o b0 SRR IR Y IBD %5 5 B
R PRR i R HLA R 3 RE | S AR A
AE /D B AR A, SR RIS 1BD /Y
BRIEDI PRAE R 14 7] Hof A1 L 4 — 2 O 41 3 2 N 4
SURHSERRIE, AR SCERRIT 6 4F I 2 7E # WAk
755 IBD RN FH kR | B 78 b B 2578 1BD 1Y
SRR AT RS

1 TNBS i#FSH IBD 22!

2,4,6-=fif H K iR (2, 4, 6-trinitrobenzene
sulfonic acid, TNBS) /5 59 IBD # A2t W) B %
HET: TNBS Fl SR AW, £ B340 5 8 s ot e, 2
it TNBS 2535 I B, E A 1 5z 20 i 9 38 38 , TNBS
TERMAREEAE R 2B h R 5 KW 456 8 il 4t
JE LU S pe B4 ), Je—Fh L Th A4 A 4R
S Rl B S 0 S i R RL A B A AR R T DA
B SR ST |t ] A UUE P AORE , b AR A FR
Pz 18 9 AE 527 TNBS 753 1 IBD B8 Al jj T 5
REZRE) 1BD SR FE kK I, Z W) v
R 25 K2l R IR AR T Bt A I R 4
07 o W RET HHAZIA N, UC J& I i Ju s,
P NG BH O = TR R AR AT B A AR, A
SEE N BEPIEAEARS L 2l ] i TNBS i
T UC SRR R SRAEFR A R a5 52,
YERIHLEI FT B8 5 % % 1% 38 i miRNA-146a 1 4%
TRAK-1/NF-xB {5 5l A 57, Mg AL T8 g
FRAUF LR UEAE R 28 7 - 4 A AUy 78 i PR
FSCLIG rh Y )z Mo A RO T 97 1 45 W R AR
57 BP0 S ILTE IBD HRAE AL IR R bR £ DA
TNBS #5389 UC BiRY  ZEiZR R ih ik B S Mg AUAZ

VeI DR 554652 gy 18 5 B2 o s AT A AL , HEAL
R 2 G HK STAT6 15 5 38 #% | Notch {5 7 i % |
TLR4/NF-kB 15 5 i #% Fl IL-6/JAK/STAT3 i % %5
ZAME S RIS R I T
ZBAIERR T LR v H A 4 282X UC
KEBNEITVE M A C R HA R R R K 25
() X B UC BERLEA 208 5 /R, IR B
THAE R AR R, OO SR IR 2y
PR R R UC BB HA R VR . X Biai 5% ok it
— 5 F9E TNBS 75519 IBD Ak BRUSETRL f4 B e iE i e
JEMERAL T 5%

2 DSSiESH IBD =3

) SR IR BN ER ( dextran sulfate sodium salt,
DSS) & — Rl A 0 HL far B IR 20, T IR
KA T 40x10° ~ 50x 107 114 DSS, AR i Hi 25
YR B FRSLI R R R A AN [R], nT ST 2ohE e
FIE KRR IBD RLRIUY PSS 755 IBD R (1) %
AHLHBEANTERE , BETIA R A& DSS H iy 2 5k A A=
52 5 0 FEL 7 B0 T P 8 B o e e (0 i I Bz i
PESE N T 551 18 S0 5 I Ah, DSS BT EE I 451
St ImE A I DR A R g g
Ry TRz R o e BT 38 1 36 n i b R 4 i
S TR 0 Kk LUB & B Y AL B
Rl AN2E A T IBD DLTE RIS, AN A
H 0, FETF S IR SEAT 25 1 e i A 24 il DSS 5
T UC /INER P I 1 RAE S, 32F— 25 AL B 5
K P Notch 15 53 % Notch-1 Fil Hes-1 [ FiLF
[, Math-1 F1 Muc-2 fyZ&k38 A0 Hh 2 A sy
1E DSS 5 IBD A 4 B ) iZ AR A, 52
FRH, 5 DSS IRYT /N U HL, 22 8 R R A
BRI A A UC /N BURY A A7 10 k2 1 o ik 2 11
b R i AR, 22 R B R AT
WET L AL A A CE T 12(ATG12) |
Beclin- 11U AH G F 42 8E 311( LC3ID) YRk, Jf:
| IABERR AL mTOR 11 SIRT1 fF55 . XEE4E IR
LW AL S T DSS i S0 uC B R E
A, HHLHI R > A W T SIRT1/mTOR 5 5 38
AT NBER LA PR P PUAE AT R
FERE S Wi Br e fE A #E3RY7 IBD R iR
A, BRI T AR, /NBERRAE 1BD AH G
SEESE T B B S PR AR R ZAEPERY . 7E DSS 1
S IBD B R A B 28 E ST /0N BE R RT3 a0 i
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TLRs/NF-«kB . JAK/STAT {55 5 i % F130E Bk 5 R AE
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R EEBERR B EGE WT I RAGL /N
DSS &5l ¢ , HAE AR AL, 22 B HALH] 2295 )
PE R Ay A N M e, T SRR T B E A
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WL EN2Z DSS 75 F-45 M 2 1 /N BRI 45 B vh B FF T
b SUFFRRHRIR 2 AT B A B s, Vr 2t
¢3¢ IR S v 25 A 23 1BD 3l B AL AR
M., Wey8E d, REH S 2ERE LG
WOE MR Y E SRR S A
THAR DR, AR RS2 5 eSS ] 5 DSS 5%
IBD WM TRAEER AL, /INEED Y Spc o A 7 ) i s
AT AR DSS 755K 45 I 22 1 B s R 2R 1A, L
HE— 2L R AR AL 2= o B R IS i R @
IR R T= 8 K- K A= 2 AR Ak i 7N B g ]
L3 3 8 1 M 2 A A A A R G o R AR T
AhR SKIRTT KBRS W A, DT R I e 36 4 i 3 114 B
ERERRIRE, X IR FT R I TN BE A el 35 i T
BRI RE AL T

3 EMERFSH IBD EE

WE MR R 175 7 119 IBD A5 AU J& B T Th2 4 A B+
IR AR R IBD IR ML A FRARASE AL A
I, A 2R T 30% ~ 50% £ T (A VE W ] | 2, Bk
I H R o Bt S, e ) 47 Ay 2P0 B A 5 Th2 BK )
(R I 2 LA T 25 T PR S R, ZF 0
fi ( andrographolide, AND ) J& 25 FHIAH ¥ 2 .00 3 1) &
BTGP LAY, Zhang 45" (B 5 38 13 BEME I ( OXZ)
P UC KRB #95T AND X UC I91ERT, 45

SRR AND JRTT AR BUS , BB s T gl
S B es S5 R RNIE /0 T 9 E AN IR, T A BIL
WU A] RE S 2 08 /D 1L-4/1L-13 5 1L-4R A9 45 S 1 45
A, DT 30 441 45 5 5 46 2 R0 56 S 3006 7 6 (p-
STAT6) B IR AL , BHIT(R 5 5% = . FRE WO i 38
T g ( Periplaneta Americanal ) FEEL WY ) A5 Y — R
gl 200 HoA A ik, 3% AR L2 DAk, 7R I
PRI FH % 55 1 18 786 65 1 R 4 A8 B2 /R B A, (L
JEHAEFHOLH M AT A0 AR SRS 0 5 i i e
M5 UC KR, W20 B R 8 6 1IBD B4
RIMHHLHI T AE S 8 TL-4 F235KFHA1F 9 10-13
KA, A TAE R —Fh 2 W 0 38 RHE ),
HAPR FUEMBBE M S, e s
WGP EEIRYT UC B R0 SRR 5 A Btk 1)
SRR AT A TR, 4Bt 58 PR AE R AV FH B R
WEREN Y25 E )7 Ento-PB, 18 5o W Mk i 175 5 Y
KB UC BERIPEAN &5 Ento-PB XFi% 73 UC 1
. SEERZER IR, 5277 Ento-PB Al LAFEAL TNF-
IL-13 7KF 1fij 1L-4 .IL-10 F1 EGF K FF &, H7E2
PERh S 7 O T A R e, Bl A
FEIRHEE ] T WA Ak 415 1Y IBD #28Y Hl TNBS
751 CD K U R FIEEER 5 S 1 UC /N USRI
SEH T S AR LA T Th1/Th2 AR AS: 00 96 5 1 SiF
ST TNBS #5539 CD K BB ALE —Fl L Thl EA¥
SR DA AP P el B g 3 e 92 25 L A RS AR 5 i e
A5 0 UC /N BB RLE —Fh L Th2 SERE & JL iy
JRE R Jey 8 f 38 2L AR ARY L R in AN [R] ik B 1Y
NIEERE, & 2 mg/mL JI[5 B 1] i 2155 LPMC
PHT R 1L-4 1L-5 1L-10 IL-13 .1L-33 \VCAM-1 |
IL-2. IL-12, IFN-y. TNF-a, ICAM-1, iNOS Hl P-
selectin ALK 1y Fe3k 4878 )15 B i LA 15
LPMC T A K T Thl/Th2 ShAFAFAI1ER .

4 H{LFiFESH IBD #EE

4.1 ZERFSH IBD =E!

A EHWS T LR, W3 B R R
T 0 DA KB BE 8 RE RN, FL A2 SR BR T 4
o A R 5 0 i VR BE AR OG . LTRSS 1BD
R BSR4 5 T 55, A6 AR B 0 R A, (HR B
RUE IBD F) S Rt (s i A PR, HOR S B s 0
g M B2 & 1Y IBD sh ARl B B m 5T
B AEIE S X 2 i TNBS ' J2 2, 4- il R EUR B &
IR SRR R UC BRI B 3 AT sk,
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5 NG
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2 8L IBD BRI T SE R0 T,

WA A T e R 25597 1BD 15K
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Introduction of evaluation methods of animal models of traditional Chinese
medicine on the basis of literature analysis
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(School of pharmacy, Henan University of Chinese Medicine, Zhengzhou 450046, China)

[ Abstract)

importance in scientific research and industrial development. The use of animal models in modern medical experiments can

Animal models are widely used in all kinds of modern medical experimental research because of their

effectively help us to understand the occurrence and development law of diseases and explore disease prevention and control
measures. By screening the relevant literature on animal model evaluation and analysis from 2010 to 2021, this article
summarizes the common animal model evaluation and analysis methods, and discusses the characteristics of various model
evaluation and analysis methods. To promote the standardization of animal model evaluation methods, and gradually
establish a set of model evaluation method in line with traditional Chinese medicine theory and modern scientific concepts to
promote the development of traditional Chinese medicine.

[ Keywords] data mining; animal model; evaluation method; advantages and disadvantages
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Table 1 Summary of disease types in the literature

Disease type Frequency Disease type Frequency Disease type Frequency
Ui 1 152 Bk g " S 11
Cardiovascular and cerebrovascular Skin diseases Trauma
HEHRY BREDNR e
.. 145 . 33 . 14
Bone and joint Immune diseases Ophthalmic
MARGE 99 B S 28 H B 13
Nervous system Kidney disease Otorhinolaryngologic
THILRSE 05 WSS ’ WIRFRGE 1
Digestive system Dental diseases Urinary system
A 73U 7 TR B LIRS ” A BB .
Endocrine Gynecological and breast diseases Reproductive diseases
LR ES p TR F 5 = iz ST 10
Respiratory Circulatory Infectious diseases
i 59 RGN 19 gk 8
Tumour Hematological Acute and chronic poisoning
N 7R 7 0T 5 g 18 He 2
Anorectal diseases Bacterial and viral infections Other
®2 SR I
Table 2 Animal model evaluation method
W I K WA I IR
Evaluation method Frequency Evaluation method Frequency
) 1 K 1PEAM
il 613 SR 7
Pathology Gene evaluation
BT GO
. . 586 . . 44
Disease evaluation Syndrome evaluation
- I 5% I R4 55
S PR ISR A N
_— . 349 Based on the clinical characteristics of traditional 33
Combination of disease and syndrome - ..
Chinese and Western medicine
Tihs# 108 L5 M 28
Behavioural Syndrome detecting from recipe used
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g MELAR I AR, anbili g A= 06 O Sy ek s | 22
JE 7, S 30K 7155 s Fiisi 1 55 30 g FE B, 40
ViR U S GRS =R AR VN = SN
FE B BRI 7 M (] 455 28 Hh | S0UHE s 0 OCT 4
KN Z REG KINE 5T IR B AR 2 e 3
SIS R O 8 220 i I A R LA R
KIHE BRFR SET R AR KR R A Rl 45 2
I RAE MR G S5 R T U I & R
fe AT A LA R K OCHURE N ) S 5 i 9 A
L EZN
2.2 EEENEM T IES W

XN AFF A R AE R 1090 5 STk i & 2 i 3
YIRBIVAN Ty i AT o0 i, 2 — s SCHR A 2 el
DL ERTRI PN J7 5, 04 A ge it 45 S AL 45 51 A0
N PE M Jr ik 8 B, HE— 2 A i R B, DL R
B CBRIEM FORIESS A o 3,3 B A H
h 613 586 F1 349 ¥k, WL 2,

R S G 3R AN [ DN O I AR A b A PEAN

S BT R > 40 (1) Sh PR RIDEAN 5 i R A7 43 2%
BiloHr, TEWLE 3,
2.3 BEBETMSWHELDE

“REL” PP TR R R BRGSO
Wi A PR I R IZ B A0« A4 b 2 B
2Oy HTRES U A AL SR B BN Ah TS, X TR R
PERAS Bh P A R 5% 2 0 AN 0] A Y U 22 B R
ZEAAE (PCOS) I RARAE S M i 25 40 I O iy A HE
UIERHEBN R A 22w AN, DL S e AE
Il R £ EAS Wi HlE . PP PCOS Sh4 A5 1 LA BR 55 41
SUPRHEILE N 3 W7 B A8 AR 32 20 R & B/
DI IR | P4 B 960 RN B PR Tk O Y 22, 0k 40 it Fn B
PR/ BRSO K B R A O &KL,
T PCOS sh B A s Ik 2 B Bl 15 A 01 35 L 1 3
5 MO, PR 2 A R R R R A R
PR AR R TR T WO 2 A A AR bR AR B 37
AR {1 el T A T S 7 B B AR AR R (R B A A
) AT A PR B W8 R 48 116 R 2 XK

R 3 PS40 BIERT LV 71528

Table 3 Examples of modeling methods and evaluation methods with frequency > 40

BRI WIRES

Evaluation method

Elk7Leed

Animal model

BRIk

Modeling method

PR R

Evaluating indicator

BUBAR i 5 e

Mechanical

A

Intrauterine adhesion

injury
complicated with infection

T YRR JSERE BRI R A AT R L 3R A5 R N R B
U, A S R A AT AR 3R VR G A R B H R R AR B
ItE,

Endometrial pathological changes such as endometrial thickness,
number of glands and fibrotic area ratio, and uterine reproductive
function was detected by uterine pregnancy rate and number of
embryo implantation.

T e PSR R G IR A BRI A T S A S IRALUBAS SN B A I S Y R R A T A
Pathological PR IRl 1] I TCoK N | 58 1 0 0 S5 B2 R B
evaluation Pulmonary  hypertension  Intraperitoneal injection of  Changes in the morphology, appearance and elasticity of lung
method complicated with  monocrotaline combined with  tissue, proliferation of vascular endothelial layer of lung tissue,
pulmonary ischemia-  vascular clamp closed the edema between alveoli, inflammatory cell infiltration and other
reperfusion injury hilus of lung pathological manifestations.
JTHBOEER TG UE B S AN iR i S 2T 4R 2R
St FEI TN BBk W TR
Hevatic fibrosi Hepatic portal vein injection =~ Whether there are structural changes in the morphology of liver
epatic Hibrosis of Echinococcus multilocularis  tissue, whether there are inflammatory cell infiltration, fibrous
tissue proliferation and degree of proliferation.
JRER e 29 9o DX e AR A IR MU RS 3 8, DL s 85 s T i,
) . Feeding with peat feed in  Contents of urinary fluoride, bone fluoride and serum calcium and
Coal burning fluorosis . .
sick area phosphorus ions.
) FEMERRMCH A B HEAEEE B H A, BRI DR A T TES A T
BRI RS 00 W EZN bR
Disease Chronic atrophic gastritis Sodium deoxycholate drinking ~ Pepsin activity, pH value of gastric juice, gastric juice secretion
evaluation combined with ethanol gavage  and microcirculatory blood flow of pylorus and gastric body.
method MR T AR T K T RGO AT R L5 2
T F R s 2 L1 FARYIG S AL I ST R R AR S AR R U K
Benign Surgical removal of testis and ~ Volume, weight and water content of prostate were observed, and

prostatic hyperplasia

injection of testosterone

the levels of testosterone, acid phosphatase and prostate specific
antigen in serum and prostate tissue were detected.
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R/ WieS BT AT P8R

Evaluation method

Animal model

Modeling method

Evaluating indicator

JRIELE A P
Jii:
Evaluation
method of
combination of
disease

and syndrome

17 0 =17
Ji ik
Behavioral
evaluation
method

TRV 7%
Gene
evaluation
method

(UC) i AGEN
Ulcerative colitis
damp heat syndrome

R ORI AE
AT
Hyperuricemia
spleen deficiency
syndrome

iR E L B
(s

High lactose
diarrhea of spleen
deficiency syndrome

HE 45 1 M 9
b 1

Liver depression
and spleen
deficiency
depression

LB AE R
Psychological

sub-health

B /R 2 it kg L7

Alzheimer’ s disease

BEH AT

Fatty liver

1)
Obesity

LWL g =2
Cardiomyocyte
apoptosis

P PR 2R B v A i)
FRHRFEE MK 8 h
PR SR A
Disease factors
superimposed on high-
fat feed feeding or /
and daily 8 h climate
box placement

SR R + 1o I AL
R BRI IR + /N
TR
Potassium
combined with high
purine fertilizer, sweet
and thick feed feeding
and small cage

oxazinate

environment

el JEE 1 o v LA
MG I/ B i
Gradient increased
high lactose
concentration  feeding
combined with small
platform standing

BEAILA T 7 S8 5 R
HE

Random external
stimulation combined
with rhubarb gavage

ZREIIR) OSE St
Compound stress
factor modeling

AB25 ~ 35 W Bk
ERERR IS AB25
~ 35 solution or
combined with
glutamate injection

[ g g S ki A Liee
SRR AN

High fat and high
protein feed

with methionine

e AR AP IR
High fat feed

Ji 3 Bl Ik AN 58 4 4
Lk

Incomplete ligation of
abdominal aorta

—PRAF I (S KEROR S BT SR R oK R
1SRRI ) LIRS I R e A I o 45 1 AL BV UL B
BRI,

General conditions ( appearance, mental and activity status,
weight, amount of drinking water, degree of diarrhea ),
length and weight of colon, weight of spleen, appearance and
pathological changes of colon tissue.

FTAVESY ML D-AHEKF 3 3930 DK I [8] | 1 7 PR R 5
AR

Behavior score, serum D-xylose level, exhaustive swimming
time and serum uric acid content.

—JBRAS (T R PROK i B SR BN E )
FrsE ML D-AKEAKE

General status ( body weight, food intake, drinking water
and fecal water content) , grip measurement, serum D-xylose
level.

b5 BT RS RIS 9t
WLIAT A3 b 28 ST AT

The degree of depression was evaluated by observing the
difference of behavioral indexes through open field
experiment, sucrose preference experiment, tail hanging
experiment and forced swimming experiment.

WK i 2 S 56 o A8 K SR W I AR S W 47 5
AT P Z K BRIETRL
Sugar water preference test, elevated cross maze test, light
and dark box test and open field test were used to evaluate
the lack of pleasure and anxiety.

Morris 7K & B AT o 2f K AL AL 2 S ALAT FI 25 [EHR 2R BE
Krlic > fig

Morris water maze behavior was used to detect the ability of
positioning navigation and spatial exploration, and the ability
of memory and learning.

PCR A R HE A e/ T AN 22 B s A i ks
Expression of leptin gene in mouse hepatocytes and
adipocytes was detected by PCR.

PCR I~ FEitiZH 21 orexin A mRNA ik,
Expression of orexin A mRNA in hypothalamus was analyzed

by PCR.

A LR P 7 A B IR (ANP) R B BK ( BNP)
mRNA FIZE HKF

mRNA and protein levels of atrial natriuretic peptide (ANP)
and brain natriuretic peptide (BNP) in cardiomyocytes were
detected.
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2R3

W Tk

Evaluation method

BT

Animal model

I RF

Modeling method

TR R

Evaluating indicator

FRAVRDRL R B IBEA I8 IR T

B (2] JHeHE
Gastrointestinal heat Heat  accumulation
accumulation type feeding  combined

loperamide gavage

¥ 2L N
E RS g g e )

WIRFS Sond P SRR
Syndrome Syndrome - ob - piiegm High fat diet combined with
. dampness  stagnation  in S
evaluation ious bub subcutaneous injection
method precocious puberty of Danazol
(=R AR JiR I 7

Kidney Yang-deficiency Adenine gavage

W PRI HEAE B SR TR AT B0 S — AR AIE (238
Yy s DU PRI RO .

feed  Color of urine, the number and shape of defecation, anal
with  temperature and general signs ( secretion, lip,

limb  color,
respiratory rate and coat luster) were observed.

(A R e A R 6

WZEIE B BUE HEEIEAR Bk OGRS R
Changes of mobility, the shape of excreta, the smoothness of hair
color and body weight were observed.

BN 1298 S R BAMETOERE, 2R JEESFEE I, B
e et E LN IR N e N

Loose skin and flesh, fear of cold, arched back, erect hair, dry and
lusterless hair, polyuria, loose stool and other conditions, even scrotal
contraction, mental depression, retardation, less activity and weight loss.

PR PR 2 DR HER IR IR 2 | 4 X S 3
P AR, LB AR B W i e 30 Bl R A HE
PRAG DL PR B0 157 (CHEDR B9 B HE B 8] Beé Ak IR e
RIE) TEBLHEAT 120 P-AN | SR 45 4 A 51 IR 80
LSS (BRAAD™ 5K | b B A HES 3K AL B AR 1 O
JE A R LR A5 ) O HEAT 25 OB PP
FEU, PR T ) B 96 2 3t 1 3 AN [ R B )
P RMURIAE N, 85 454 W3 S8 (38 Bl 1] |
JE 0 i B OS] A R B T A R S
T (IL-1B  TNF-a 55 ) K- 247 3 4 458 7 1) i B3l o
M TP 5 T B 8 B R S0 3R A 1 AR
Y, IS5 i 7 s B, 4T s AR A 3R (T
D BARRIGAL) S0 s A VR A
TSGR B PE T 1%, B — s T RE R B
P25 SRR A i (HAR A D R A JRIBR . dnh R
WHE B s s e B FE A
T 50 B R B i AR R TR A I A
FRPEAR i Brafe LU RE B J2 8 b BRI, M DL A
BER FANE 25677 1 SOt M A A v B 25 A, 3
JIHR B P BAR S o U B BEMG 5 v BR 25 R AL
£ b SRR BEPEH 45 45 v B2 N SR AT s B AL Y
VAN SEAT T A B B2 2 AR A
SPIRPEANT T7 1 BT DUSEAR A (K
JFE) SN, LTS | ML PRI 4255 P B AR AR A A
A5l R AR 0 — EHE PR , /T U Z A
JARHLHIRISE TS A BEAT SR R PR, LT IR
TR B R AL A AE — S P B AT N U R
0 A SETRE IR , T /0 R R I 4 4 2 B
AL RE , L2 WA R, W DASE B K 4
H et B T S 38 B0 I (45 5 R E AR ) |

S5 R 220 A1 S A B 7 A0 AE VR SR 15t 9 PE 45 i R 9
RPN AR DAL Hp P R s S (ALT) |
RAG IR AT (AST) W6 PE T &, V8 4 3 005 A b
AP LA PR R R LEF | IR R AR A
B I RE SR B A PR R PR 45 A Sck
AL PRI DM AP EMEH R, HZRT
T IR 2R A B — 1, X LA I g AN ) 2 0 B B A A d
PR AR A5, BIA Ak 48 Bm A8 A o I A f Ak e 9 ™
FEAREE, WL LAZS FOAXTRR LU ALT (AST 1E M 3FEA
FFs G , (E A A F ALT | AST i 25 1E % sh ¥ iR
JEE J VR4 0 7™ B AR (R R | v R B FE AR A7 )
TCHIRAE S, B I I T 4555 BEAE bR A T KT
“RIESS S VR T RIESS & WM O TA RE
AL IR 2= 8 A a0 — M1 00 WG Bl R KU/IME
PRI RS AL B T8 B A0 R T 00 L I | R
GHRbR AR AL R B A DN A 1 B 10 B 5 o AR Ak it
T AT LA #4395 o v B iR A AR AL R A, 48 = I
PRIFSE Qi o W2 £ 8 ARG MRS WE BB
KAEGE, BSOERE R sUR A5 1E 00, KA T2
JaR S AR 22 b A T £ R A AL S ORI A,
i B AR E T 17 i A SCH HE ISR 4140
PR 4 A sl A s B A il ¥ AST (ALT TG |
TC & aUEE M2 A BRI PR 22 , ELISA 4 I 1
TH IR K ZE GAS Fl MTL, 2 e & i D fie | i &K
VBT £ A M TP M g 0 AL 5 0 BRI AR A R 45
B, o AR Z 2 GAS E A I YRR Y
TEHEBR, ¥ GAS FHE /R« AL B IR AU A WOV IE S
Z—" W R, B R S A - R AR
Sruige =, R IR IR 1T (cAMP) T A
2 54 (cGMP) F&K . cAMP/cGMP L Af T+ &5, 34
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cAMP JKFEFHE  cGMP K- B A B cAMP/cGMP b
E TR 1E A B B R B SO A8 bR, U0 cAMP 7K SF- T
7 .cGMP 7K FEFEK B cAMP/cGMP H B T 45 4
25 IR T 111 mmol/L 24 FHAYTEM B [ K A
IR K RS (AR Y L i IE 25 A sh i R A
H AT RENS R B B2 24 5 23 1 sh i 80 R, 5 3
WSS & B RS RLT AR R h R 25 F R 1 R R
FEE2N

T REVAN VN T AT R 2E I — i
THMARARE A5 08 OIS S5 Sh B AL A P, #EAH
KBS AT o 3 RS S S AL )
R T — R R B A4 & A, B fof A
RSP0 TP SRR RS . WA ARAE DL 45 1K 7%
MR R AR 2O IR BB AR, S =AY
"B I FH R VDK s ] e R S G Y AT Sy A B
[, PR i ol 2 VR B, B 37 S 06 K A i S 6
AT B R AR I A PP U A B R 1 B s AT 21
SEAE IR 1) — Tl A2 TR 1 U 4 kG 4 2R I T
WA AL bR (B2 208 I NE DA ik 50 228
F2 K+ BDNF, T Fe - 0AR- 5 b B4 B L A B o
BRI ER JEE ERRE MR MRS,
iy 21 250 g S DX a8 I T 240 L 3 R O | p-JAK L/
JAK1 il p-STAT3/STAT3 # 11 #3515 35 T A hy il
B PFA AR fR IR — e 4 AP, 5
B FE AR F e 2R A B (R 3h %t v 2 O
{18 5 DRI 0 S P05 B4 4 43 R P TR LT I o 28 1Y
TR M R ) W37 505 (B AR
DX A5 B ) () AT S UL AR B R
PRE (TR {52 B8 I 1] A0 R T O B B AT
2RIV AL E A5 ) ; i 4h ,5-HT DA |NE 5§
P28 368 o A B TR 7K V- 5 8 JECRE 1Y) & A B8 DA OG
I Th 20 40 5-HT . MAO | NE ¥ 33k, 7 GABA .
Glu 5 1E 4 % Bl 48 b5 FH T B B A 25 2% 19 F
W2 AR EVE LS RE R AT Ry 2 RUAAE
EFMAEFR VLM N 32, T e = < 2R (4 0, BE
FE—E PRI 2 2511 R R €6 A7 2B 5 0L R AT
VPN AR AL thA] 4 3 b

CELPPEAN T PR ik RN AR SR I & R
VIR G DTN 8 A3 DR 23 T 52 17 9 74 X AL A4
S IR S 2R A s AR TR AR ek A, JE A
PR I R BUAE A AE AR RO, 1 (o HE B AR )7
FIHEAT I UIED ), AAAE — 5 B B 1 5% e 52 50
SRR R R s T AR I R L R YT T

M. AL IL-6 F1 TNF-a mRNA 49728 Ak AE ok B
PR AT S L PE AN HE A, 455 TR 28 9 B2 0k
A5 LG S ALT F1AST K AR MIEH D-2 3
LI G Pam3CSK4 5319 SD K R AN i1
T AT N I PES AR HE " s DMPK AH 26 3 XA Ak
R BRARIRN m] LA g/ K BRI 2 A 25 40103 1 G Fh
RS ARSI A AT F R T i
A SC R B — o e, (AR, — b
e S A FE R GEAR | BAAS Bl LA e BRI IE A 3 DA S
N R A, HOE PR R IE AN 8 B5 AH X B — A
KT B PR R 22 BB, EE SR T 4T
PERAIG, 7E3C BRI ke HLAE Ry il B B

“EET P BR I RRRE AL VN s B TR R
VU BRI R A DA 5 0, W 2R UL | A Ak AL B 4%
BRI AR N, S R LSS HAE AT
RIPEAY . BEF VG BRI PR AR SV O i, AU A
TV EE A PRE TR AR i, B PG i B s A R TR
T 1% 100 55 76 P, 41T S 7 s ) A R 1 G s i R
I BN T B IR, [R5 BK s i AT R 2
E SIS VR g e NS S I N SIS N e )
YIRS RL IR A7 o 2, 2 H ATk 4 1 A AN Bl
PR RI I 2 —, FE— B I #hFe T 5200 AH
SRPFIF  H B 2 BES AR | S A S0 11 v 28 2
WF9E AR 2 5 570 s R A 10 O ik L, —
PR RS T EM R R, (RIS R —
SRR W IRIE IR AE S B b AT S AN, HL
TR R TC R 58 2 B A S 3 (R MK S
A5 MR R AR S A BLDU 2 (5 BN SE
S B0 PRI B B 0 A S — A
AR IbRUE, A, Sh YRR ZHURTE VI 48 =
ST 5 P B W R AR M L) 4 T
J2 W v B 2 AL DA A A I A% 3l A A R 1Y)
[ 7 XoF 92 97 %) 2 J 20 A7 sl 25 W I, S DRI 2 4 7 4 f
W, AT 42 5 5 T S A A DL L E

YRR M 7k R B AR S AR R R R R IR
i & A 5 AR (R B B A 2 T R 2 AR SR Y
BT Z —, B UE” AT B E P A
(), XFR< U™, nl el sl i e RO AR AE 547 2
B, AR /NS A AR i AR R R R R i
FAE"——W5 45 /0 5 GREE PFIES | R BERL IO
P HEAFNE BELL R IRE SN BE | A 10 42 S5 4 o
FEBE MIFUE By 5 LA AL TT B AAVE B 5 K B
PRE R, 515 5 & ik 2 RET 450 E



138 P H A R 25 2022 4F 1 A% 324845 1 ] Chin J Comp Med, January 2022, Vol. 32, No. 1

S S DR A R B ) IR TE S A A 5 A R
HEBERE B AR 2% S5 RE HE
LG, B RN ICICE, IR, Z IR %
100, 2 SRR 4 R e 22 BE BB, W B D IR E
RS B PR U AR P B R R 5T
FITRA , FR S It n] phy BRAR IS 2 K 0 - B AR
mesE Wiz ISOWSE bR g T FEAR, FSH Al
LH J17%5, E,/T F1 ¢cAMP/cGMP H 141] 4 45 75 4 15 B
FRE TR BH B (TN AR A 234 5 ) 35k PR 4 2 e L%
KR 5 04 41 M8 715 5 30 I R B AH OGS [ R A
RS AR 2 RN T R A 4 2 & B
SLER AR AR KT L, BRI IR IR
KSR VA T R 2 N9 BH R E A A AR Y
B“UE” MPEY DL Uie” Oy A IF R AR L4
b AU AR AR R AR oAl A — o R
PRSP

“CLATrIE” PEAN 7. < LAl (J7) TUHIE™ 2 ]
FRZGROISE, HE AT AL, 2 IR B 6 T I A 455 750 B
D55 g 1S B8 Jm PR i B B, TR
SEAESEIE HE A L&A it in PR 2% 5 A s B AR
b, iz« LL2h (7 ) DR 36 iF 3l L B k4 | mT 3
PR 0] {5 BE RN AR 7, B & JR A Bt UE 149 3
A UE 95 A AR AE 5 AN TE” ) B0 A
R FEAAE BRI R R A< AZE () TIIE”
ATPEAT Sh AR R E A A HE I A A AR 1 A
FSMRH AL 2 B I 0O SRR 5 T 0 T AT 4k 1k
K EE AR TR R IE " ; U133k 17 0 31E X T 3
BR8] B DL D &b AR Sk SOTE , DA R IE #f 3
TUE W RTE IR U sh B R i g 2 Y (RS T 2h
T FIZRNNE 2 5 M SRR A T HIEZ
[i) =% 10 Py 0 G R, B[] — 70 AT 3 FH 22
FRUEA , [F]—iE A A RO RN A 24, A 2%
e - UEZ B AT RE R A — 2 KR, LM
BT BRI D IR A 3 A AN T
IR E 2y 5 R 280k < A2 (J7) IIE” it = I
EHAWNZ M, G THRAEAENHLE
TR

3 itig

Bl R () S R 2 S YR R 5T
HE I —IATT , HETEC AU PN T SRR
U SE PP =805 VEAT sh W B RS PEAN, BN
S 5K W 3 7 T X Bl A Y A 5 R AT 4y

B UL R AR B ) 5 N2 2 TR B4 24
AR, — P B 46 B B G EE B TE S B RS RIIR A
PREE IRER DL R /N 17 150 45 R A4 AE A2 £k LA
RATHAETR G50 50 RE VR IRAE sh W A AL 5 F 5%
P59 ELAT ARARLI i R sl A A 2 AL i o b 28
0. G N NN T =T 7 N = o 3 G R T
SERA U =K v B B FE A 2 S AR R A
SRR AR BB — AN, RE T 3
B 0P T 250 B i % 2l ) A5 AL R iz i R
AT T WU ™= A 0 R, AR — R A
I R 258 1 5 e v ) HUAR 1) Sl W B R B 2 4
AR 3 AUE AR AE, AR ANEE SRR FHVKOK R R
A& FEBE IS UE K FRBEAY . A KBRS 3l | oK
SR E D RE AN SN (1K= R G S N ]
PEIR AR Sy 2 WA RE | K BR 48 E Bl F TNF-oc |
TL- 13 T 55 Az AR bn 50AR S 0 486 48 3502, LAY
Sl B LAY T A B A T AR R N AR
TR TR AK B 3 SRS 450 SR & A N R A
AT 1 Y B Jok s A A b O BB AL . A K R
R G HJER I 6 T BN R R el R O
JR I FRWRE 5 PN BRIt B 7K S 588 1 9 12 3 3
ik B 20 29 B2 45 SR T 17 S5 R R 5 4 T2 thdth
TR ik R E B IR YT WERIR T AR S A A (1)
TSR, HH TR 2 0 3 P R BN i AN g ST
ST LR 3 AL bR, Ak SR R AR
TPk IC A 0 1 B 5 T 5 Tt 7 R 45 W % 1 PRI
AN EURBEARY . DA/ BRI B RO B BT TR O RS R
MR AT TR e 1l A A RN AL 5 DA/
SRES W BE | 320 it 45 g 2 405 B 2 A0 | 9 0E 1 A
B IL-6  IL-10  [iL.7% SC . CRP 2555 BH 2% M A8 I A= 4k
FEbR T T S N S5 R, Ak Y R E AN R
T AR ) O LI A 2 KBRS Y . AR RRA T S 2 S 3
CHEK R S 36 R 2R+ ok B S0 0 | I IS A8 52 56 )
Fe—FBARAE AR (O PR B BOGEERE TE BN )
SRR RE 5 K ERE S8 550 S 1 B A 30
BB KR 2 NI R IR R
S5 22 252, HOGT I 1 2 4 A 780 7 2% 1 22 [T R
YT B 5l PRAIE RS RN A W) G R, Th R 24 3))
PRSP o > 1 F1 A5 ] B 5 1 v s E A K v
BRI B R J 38 HAE 4 T 2% R e WLAS A
TR PR A BAR AR S R 2R, 2% BTN 1297 1
PR, FF45 G B HHIEIR YT AR A G
PR HAT VM . [RIAS, AT R 3 T 1l R b P B g i



P AR B 2R 2R 7 2022 4F 1 A4 32 45 1] Chin J Comp Med, January 2022,

Vol. 32,No. 1 139

SRR T S A A A2 e L2 (OF) AR BEAT

g it

SRR R, PRSI

R B985 5 K e nl LI o = 24 41 5 BEE O )
R AR AL I Ak B 25 s A

SE 3k :

(1]

[2]

(11]

[12]

[13]

[14]

[15]

RIEHL, 24, AEARIE, 4. b DR 240 R 45 sl AL ) 3
AR B B2 (1], Hi2h, 2019, 50(16) : 3971-3978.
BT, A BT ORI A Y o B 2 S AR A U vk
WE9E [J]. PEZFEL, 2018, 35(4) : 77-80.

2, Zal, ¥l = hEGIHYBRITEN Ik R 5
B ()], PG SIRIK, 2020, 36(4) : 219-222.

Lotte S, Fabio M. Inflammasomes contributing to inflammation in
arthritis [ J]. Immunol Rev, 2020, 94(1) : 48-62.

Yingru L, Lin L, Jianguo C, et al. Medical travel of
cardiovascular and cerebrovascular diseases inpatients in central
China [J]. Appl Geogr, 2021, 127, 102391.

MEE, DU, BRM, 55 DURHTIE =2 P AR B TR RS I R
TR ER T 5 PP B8 A 2 M5 [J]. hE L
BEE2AGE, 2021, 31(9) ; 30-38.

T8, WA, Bk, A ISl K s G O I ke i P ol v
PiR B S 5P (1], PRI R M (B
fiR), 2021, 50(4) . 483-487.

TEICE, Wik, B, & MMANET R M1 A2 Bk
RGN RUF LA B PO (J]. P E A e 5 90 A
qUZ4aR, 2021, 39(3) : 296-303.

TKAE, T, BAE, SF. RRIEE R B R RS B AR 1k
[J]. PETAEBE 245, 2013, 26(5) : 363-365.

We3g, ARLER, FREAR, A 1813 A v T AR R BUREAL ) 2
SERAREMEITA (1], R 22 S5 R, 2013, 29(4) : 162
-166.

SAE, TR, WRET, SE. H M K SRR SR TS AR Y
AR LR [J]. B ESR S, 2013, 21(3) ;21—
26, 94.

KEEFE, ERE, A3, A Bt R E SRR Y
AN 5P [ EB/OL]. (2021-12-30) [ 2021-12-30 . hitp://
kns. cnki. net/kems/detail/11.2787. R. 20211110. 1452. 004.
html.

WIS, PN, XIHE—. R DR IR AR SIE S TE 45 A R LA
R ERST SPPMAIER (], b B b B R R 2 200K, 2020,
26(8) : 1076-1079.

BRLL, ERz, s, 5. MR I s FUA IR VS 1 i 3 Ry
i [T]. REPPEES S8, 2020, 40(10) ; 1220-1224.
WO, XIS, AW, FORETORIES S WE S I —
Tl ) IR AE FF T R R SE /DN BB TR [ ). ol ] o I el 5
Zuii, 2021, 27(1) ; 50-53.

gk, RS, SR, AE. O B R R K RS (Y A T ST
W [T]. 24, 2016, 47(4) : 610-616.

SRR, A, Y, F. EMAEE ARG LA ER
PRI R [J]. R ARG, 2012, 32
(10) : 2096-2098.

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

WICIR, W, RO, A TR ARG AR R e AR 1
PN SR AR 1 20 M R i FRas LR [T]. TTAREE S,
2011, 32(24) . 3167-3169.

BELL, RMEE, D0, &5 B IR PRI B AR ARG Z L
ST ERPREEARE A RSB [J]. R B
&, 2011, 27(5) : 1000-1002.

HE, BRI, X, F RSB S KR T
( BDNF) it i 45 %2 3K 2% 1 5% 9 SD oK B AL 40 e 94 1=
[J]. d55F e 2ek, 2018, 34(3) : 218-224.
BN, TR, BURIE, R R EE I E RO
BRI SLERFSE [J]. W2 EERZ, 2019, 30(11): 2755
-2759.

AR, I P R L U IR K U BT AN T TR IR R
[J]. hEI SR, 2018, 26(6) ; 773-778.

BAHOR, X, FhilE, & WK ) H R
J X M W S 5 I M A R B HPG il 0 R 9 L A
[EB/OL]. (2021-12-30) [ 2021-12-30 ]. https://kns. cnki. net/
kems/ detail/ detail. aspx? dbcode = CAPJ&dbname = CAPJLAST
&filename = ZSFX20211213003&uniplatform = NZKPT&v = Zoxzm
tHRskzsSCO1MbBSn4Vz9efklKGS32z0mA2Emc54y2crZW2bX0wYPNh
Ctfoq.

Scudamore CL. Integrating pathology into human disease
modelling-how to eat the elephant [ J]. Dis Model Mech, 2014,
7(5) . 495-497.

I, EARAR, FhENRA, A T SRR O L X 24 P S LR S AE
BRI R MR KOV (5 S AR OGP E RBLRI ST [J]. i
REEZ AR, 2021, 55(11) ; 74-79.

W=, 2l L, ERN, 5. 422 T SR X R il 2 2
PEORRLESAER BB RL B R2 R [J]. vh [ 286 5 7 27 A ik
2019, 25(16) : 17-23.

ZEWR. MDA AE ST T XS S 40 TR M i A R A BEAL R /N ERL
RIS [D]. FBIN . TR EE 2 K%, 2018.
VREERE, Wi, FOnOR, AR 45 A0 I FGEE O xHg M A0 B
PERTFI IR A K BURT S MR LSS RE R 52 [J]. B2 Il 5 )
2, 2021, 32(3): 562-565.

Robinson NB, Krieger K, Khan FM, et al. The current state of
animal models in research; A review [ J]. Int J Surg, 2019, 72;
9-13.

Xie H, Zhao J, Lian N, et al. Clinical characteristics of non -
ICU hospitalized patients with coronavirus disease 2019 and liver
injury; a retrospective study [ J]. Liver Int, 2020, 40(6) : 1321
-1326.

X, Bag, XMAR, % EHRT RN B S 2
FFBRAOE AR RS G PE T (D] P2, 2021, 30(23) :
44-48.

Ommati MM, Farshad O, Mousavi K, et al. Agmatine alleviates
hepatic and renal injury in a rat model of obstructive jaundice
[J]. Pharma Nutrition, 2020, 13 100212.

BPF, WLl FEREE, . R SR R Ui AT I S
MEPGER R A A ST SITFM IR [J]. PR EZZE, 2021,
36(3): 1374-1378.

SRELYE, KRABE, R, S5, A ORI B B M OB DR %



140

LA R 2R 2 2022 4F 1 A2 32 555 1 Chin J Comp Med, January 2022, Vol. 32, No. 1

KERMBEREERRIE [J]. hAFH A 5IEKRZAH, 2019, 30

WH5E [J]. KEPEZ RGN, 2018, 34(4) : 656-658.

(11): 1291-1295. [46] AXiW, mrigae, &L, &5 EOREE A KO R I xE

[35] 2. RBLSUE BR3P O SR A £ 57 B HAT 2 L 8L B DR B0 B BALUR R/ e [T]. ZBeh gk
e A PR AE Y SESROFSE (D] T M BERER SR, 2021, 40(6) : 58-62.

2%, 2018. [47] i%ﬁfﬁ TrEES), WA, AF. [FRSIE H22 R/ R

[36] e, SRENyl, XURTRY, . IVABAE 3 P A AL K v -AN J5 ik B UMY T 0 I R 22 S IR R RRAE [J]. AL TP BE A
SR [J]. PESEE SR, 2015, 23(3) ; 321-326. &, 2012, 39(8): 1622-1625.

[37] SFHR, BRe, sk, 4. ARBRR I JAK1/STAT3 @ % (48] BRI, PhEm, sk, BT AR 2 A RER T R 5 A A
X HVARAE K LI S/ N A A AR 52 [ 1], 259 PP A B B BB PRBAE AR S R IE AT 5T [J]. WL R, 2019,
5%, 2021, 44(12) ; 2587-2594. 41(2): 191-194.

(38] B, Wimm, oA, 55 98 3R W05 18 R N5 805 B 1/ B (4971 BhFRAS, 2R, 29k, A%, < LAJ5UNAIE” 76 o 5 UE A2 i 5%
FIEREAT HMBESE [J]. hEDLE AR, 2020, 28(9): RN ATEDE [J]. sRAErp BRG], 2021, 39(2) : 48-50.
989-992. [50] Fapk, PhOIH, 37, 45, BT RUT7 M A O S Ak B BOk

[39] 2%, 227, XIS, 5. HRF &KX ICR /NR i 8 A FRUTFER 4 A LR A TE R PR [0 ] b [ P o R 25 5 2R

FBHAE AL [J]. & MO (B4R, 2018, 44 2009, 29(3) : 246-250.
(1): 78-82. [51] Ml SRERIE, skl 45 6T LLJ5MAE" (28 MU 5655

[40] aXEH¥E, PMA, TWE, 5. W SUIKT D-Z 3k FLRE & WIERSFHIE S YA T i @ A5 ()], I h R R
Pam3CSK4 17551 SD B 2 M 451 45 e 98 0 Bz #1441 fle, 2021, 41(5) : 668-672.

LWL [J]. PIEagi@ R (B , 2018, 39(1) : 41 [52] 22, MY WBEICRMEFE LIy E" 8 [J].
-46. B4R, 2019, 34(4) : 714-716.

[41] Barzi M, Pankowicz FP, Zorman B, et al. A novel humanized [53]  FbRAT, WHGGA, 250k, 25 < AT INRIE” A8 sh ) B R BT 5%
mouse lacking murine P450 oxidoreductase for studying human R [T, R R 2 R R, 2017, 37(5) ;570
drug metabolism [J]. Nat Commun, 2017, 8(1) : 39. -573.

[42] Kazuki Y, Kobayashi K, Hirabayashi M, et al. Humanized [54] =W, INE, skkJk, % &R BRI Z PMS/
UGT2 and CYP3A transchromosomic rats for improved prediction PMDD ﬁﬁlﬁ,n oY RIE S B (1], AR R 2 ARk,
of human drug metabolism [ J]. Proc Natl Acad Sci U S A, 2019, 34(12) . 5804-5808.

2019, 116 3072-3081. (551 BR3EmN, WORE, OB Q0 5 SR i e i 2 P L i

[(43] JE4Egk, sk, 4507, A5 ' PHEE R Sh W R s A7 i WRFEHERE [J]. BE2AWTE A4, 2021, 34(6) : 629-633.

BRI (1], AR ROR- P BEZ AL, 2021, 23(4): [56] FR3CHS, SR, KBESE, 5. S BKoRAEEE Ak (SR IFYIE )
1317-1324. FRIESS A R BB R BE Y [J]. P E B0k, 2019,
[44] ZHD, P0G, FE, & 0T BEIEw S YR B0 5T 1Y 29(9) ; 32-41.
B [J]. hAEmBEZ A, 2019, 34(8) : 3357-3361.

[45] /N2, RERIME. LAZGIIE TS X A BRI BE LB E G B TE 3R (1 (¥F B #1)2021-11-26

(E#F 88 1)

[20] Ghayur MN, Gilani AH, Rasheed H, et al. Cardiovascular and adaptive immunity in cardiovascular calcification [ J ].
airway relaxant activities of peony root extract [ J]. Can J Physiol Atherosclerosis, 2020, 306: 59-67.

Pharmacol, 2008, 86(11); 793-803. [25] Hakansson A, Molin G. Gut microbiota and inflammation [ J].

[21] Li H, Dai M, Jia W. Paeonol attenuates high-fat-diet-induced Nutrients, 2011, 3(6) : 637-682.
atherosclerosis in rabbits by anti-inflammatory activity [ J]. Planta [26] Garcia-Rodriguez C, Parra-lzquierdo I, Castafios-Mollor I, et al.
Med, 2009, 75(1): 7-11. Toll-Like receptors, inflammation, and calcific aortic valve

[22] Aikawa E, Nahrendorf M, Sosnovik D, et al. Multimodality disease [ J]. Front Physiol, 2018, 9. 201.
molecular imaging identifies proteolytic and osteogenic activities in [27] Wen J, Zheng B, Zhang XH, et al. Tongxinluo inhibits
early aortic valve disease [ J]. Circulation, 2007, 115(3) . 377 neointimal formation by regulating the expression and post-
-386. translational modification of KLF5 in macrophages [ J]. Am J

[23] Mohler ER, Gannon F, Reynolds C, et al. Bone formation and Transl Res, 2016, 8(11) . 4778-4790.
inflammation in cardiac valves [ J]. Circulation, 2001, 103(11):

1522-1528. (KF=m HH#I)2021-09-10

[24] Passos LSA, Lupieri A, Becker-Greene D, et al. Innate and



2022 1 H
$328 H1

SHEEER S
CHINESE JOURNAL OF COMPARATIVE MEDICINE

A =

FAR o January, 2022

Vol. 32 No. 1

W=, Dby, Z& L, 55 PELZYBERBIRIR [T]. PE RS, 2022, 32(1) ; 141-146.
Miao MS, Ma LN, Peng MF, et al. Animal model research and applications in traditional Chinese medicine [ J]. Chin J Comp Med,

2022, 32(1). 141-146.
doi; 10. 3969/j.issn.1671-7856. 2022. 01. 019

B 24 Bl W s R AT 5T BLIR

A B ELL ETBRE, T R

(TR EZGIEF 252408, RN 450046)

[HE) PEIWEINA L RS NSV E R s R, 2 rp B S a1 B2 T
PP BE I ROBAE IIE ) 5 s Y SRR 20 T A Y K — B i . AR SCIE T xob v B2 25 Sh B 0 Sk 19 R S8 A 40,
X} SRR (R ST AN RIS, R AT A3, R AEAE Y ) BEURIOR 2 4R R, DA SUI AR v 2 25 Bl A R ) S 3 R
KT,

[R#iE]  PELIYBIR BRI AN  BERITE A ;A7 5

[HEHSZES] R-33 [ STHE#RIRAE) A [ XEHE] 1671-7856 (2022) 01-0141-06

Animal model research and applications in traditional Chinese medicine

MIAO Mingsan”, MA Linna, PENG Mengfan, LIU Fuyu, QU Bingcong, WANG Shuang
(Henan University of Chinese Medicine, College of Pharmacy, Zhengzhou 450046, China)

[ Abstract)

using animal models of disease from western medicine to animal models of syndrome types of traditional Chinese medicine,

The history of animal model development for traditional Chinese medicine has progressed from directly

as well as animal models on the basis of the characteristics of clinical symptoms of traditional Chinese and western medicine.
Based on the systematic summary of animal model of Chinese medicine in the literature, this article analyzes the

establishment, evaluation and application of animal models, and discusses the existing problems and shortcomings to

promote the improvement and development of Chinese medicine animal models.
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PIRERY 71 i o REHCR IR B T 12 o, R4 I

R ETICE PR L S PR

Table 1 Animal models based on modern medical diseases

PR PR 44 P TR 5
Disease classification Disease name Modeling method
B PR TS HENR A B R
Diabetes Streptozotocin injection
PSR AL 15 PR T TR S IR T i
Endocrine diseases Depressed Chronic unpredictable stimulation combined with solitary culture
e g L AR AR IR
Hyperlipidemia High fat feed
I e 1. LR LEHLBB Kok
HZNE Cerebral ischemia Ligation of carotid artery with thread plug
Internal medicine-neurology Fr] 25 1 SR X 5 AB1-40
Alzheimer’ s disease Hippocampal injection AB1-40
15 B SRR N B A
Chronic obstructive pulmonary disease ~ Tracheal injection of lipopolysaccharide combined with cigarette smoking
WA} iR T T R
Respiratory department Influenza Vaccination with influenza virus
LA RN = G
Asthma Ovalbumin sensitization
PSR ACLT FA
R Arthritis ACLT operation
Orthopaedics B RGA U B R H/FAR
Osteoporosis Ovariectomy
AR B 5 2, 4, 6-=RHHIRRRI (TNBS) / LRL AT
Digestive diseases Ulcerative colitis 2, 4, 6-trinitrobenzene sulfonic acid (TNBS) / ethanol induction
LR

D

Internal medicine-cardiovascular .
Heart failure

department

12 BRI

Abdominal aortic coarctation
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rhE LR R AR AR AR

T 1 (B TG = 60% ) |, 42 JR A P 1 1im PR 9
CIIE) 45 55 AT 73 RIAGN RS T iR 2 W35 3

2 HEHAZHYEBITMN

TR 25 Sh YRR I 2 3 R B
T e 2 B T 1 S A

r2

BRop o s B R DAL | o R 24 U A AT BT |
PO EEIRAE S5 A R
2.1 RAREZFHEFRIVEETEM

AR EE 7 5 sh W A 2 1) 2 57 22 2 LB JR H
PRGN B BRENE LS W e bR R 3 4 H G, SR TR B

Table 2 Animal model based on traditional Chinese medicine theory

S PRI TR V5
Disease location Disease syndrome Modeling method
¥ Kidney "5 A Kidney Yang deficiency J5 57 15 Excessive sexual intercourse
Ji§t Spleen gL Spleen deficiency KA FIZ W HE B 15 Intragastric administration of Rhubarb Decoction
H LI VKK
= Stomach excess cold Ice water gavage
Stomach H Ik PGS T
Stomach excess heat Pepper juice combined with Baijiu
s JIgR S A e B R A R R TR B A T
Spleen and stomach Damp heat of spleen and stomach High fat and high sugar feed combined with ethanol gavage
JiF JiF Je ik
Liver Liver Qi inversion Tail clamping method
FEBE MR RERE LRSS VoK IR
Cold coagulation and blood stasis Adrenaline hydrochloride injection combined with ice water bath
Eoe-gid tilibs FEV TGRS
Systemic Qi stagnation and blood stasis Cold climate box
FEEE AL U 5 FERR SUBAR ApUR BRI WK A

Mixed cold and heat

Hunger combined with cold and wet climate box, panic and forced swimming

R3O ET BRI RFAE GIE) R sl 19 sh P8R

Table 3 Animal model based on the characteristics of clinical symptoms (syndromes) of traditional Chinese and western medicine

BT
Modeling method

BURBE PR AR s
Name of modern medical diseases Disease syndrom
g Excess cold
Gastric ulcer i
Excess head
fe R i
Constipation Spleen deficiency
ZRZRATIE i
Premenstrual syndrome Liver Qi inversion
2 FEBE
Dysmenorrhea Cold coagulation
LA Sl
Coronary heart disease Qi deficiency and blood stasis
Wl (EEav;
Asthma Kidney Qi deficiency
LR it
Rhinitis Lung Qi deficiency
KR i
Arthritis Kidney deficiency
PR ZEME R P
Chronic obstructive pulmonary disease Phlegm heat
(PSS JFFBA_ETT
Migraine Hyperactivity of liver Yang
BEbRA IS AR

Damp heat of spleen and stomach

TEMRPKOKIE A NaOH WU RS IRYHE
Ice water combined with NaOH solution and acetic acid smearing

T 8% THARBI 60% LBHREHIR S BRIRIRIATL

Application of 60% ethanol suspension containing 8% dry pepper powder combined with acetic acid

ARSI A IR M A R
Senna combined with water restriction and diet control
S I B R R
Electrical stimulation in estrous female rats
VRO B IR P I — e
Ice water bath combined with estradiol benzoate
I A A LIRS A i 5
Exhaustive swimming combined with ligation of left anterior descending coronary artery
XSG HE A A S SRR S8
Chicken ovalbumin combined with Aluminium Hydroxide Gel and fear of kidney injury
SRS B Bk
Fumigation combined with ovalbumin sensitization

XTI GELTERAT WA o Al s Sl

Bilateral oophorectomy and transection of the anterior cruciate ligament of the right hind limb

MRS A AT S A P T i
Fumigation combined with climate box and bacterial nasal drip
Fbbr-tE e A IR M B T ST
Fuzi Decoction by gavage combined with nitroglycerin subcutaneous injection
R R PR
STZ high fat and high sugar feed combined with STZ

Diabetes
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P2 1 B 2 A S 56 s 4 B i A A T
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WRERL ef ST PR Sl A R S 5 8 4 o o A
DLl 1 XA ARG 0 R =, 58 ] STZ 33 S v A, JHL Jt
HUR o A A s B -2, RS B 4R DNA
R Ak, 5 T S0 B W A BE T Y e B
G080 BRI IMTE AT AR, S5 AR 1R BLAT
BB R IR B 2 0 sl A R AR A 22
— AR IR R IRIIE AN IRIRZ H L 2k 28 . 2
PR ARFE D REAR, 2EME PRI Bl ) S 50 AR A L
BN B H AR ROK  HE PR B R AR EE AR AL 1
BRI A F B 1, 2 g D DR R AR 7 i S I YR A
SRS R i A 2, 51 AH A 2H 21 % A ) g kB
FigL1O0 T A e I B AR R rh SR FH 45 LA BN Bk O =X
TSI 6 ) 0 S e I o B S X T S B B
W SR T A 32 LA TG B 25 T 68 T 43 A 5 4 4
Yo UL AE AU T AN R BEFE AR, 5 2 A XS BRI 2
i PR Hp S8 25 00 31 = g 56 12 % FH A 28 3R e A AR X AR
I R AT VA, A R TR SR ST 1 R
TR TS 6 A o 0 SR it A BB 1T R 22 DA% W
AR G AT LR 0 W L I AL 8 By Iz
B OCHEFTITU PRIME | i ik 45 R IR 2 A B 5 3
ATE 22 R A R IR Y R T S e e
Wity Sl A TR 2 L) S350 5 T 8 25 Ak Bk S 50 B )
TN, P AR A UL B S5 Bl 4t B2
e A £ T R 00 1) 2 3 2 08 S T S o DU 400
SRIERTRLIIAR A I S0 00 45 R AR A 3 i A A
IgE S5 SR S W b R S s B ZH 21 R4 v o b 240
JitL R 20 AR EL AR KO LT A
RIPEM 2202 SCHR T | B A 25 55, 6 T OGS ME

PRAGAR ) A E B B A7k 2 A, 74 A
(R A 7 ¥ AN [R5 50 v A B 2 S B T DG B
S BRAE AR I A AN
2.2 HEHIEEREREN

FL T rp s 2 BRGNS A RPN O v, i
B2 D B3 PR L BSR4 7 3 5, 4 B P o i A
Ik B o7k R LA NG ) e Al B T
R, G5 5 AR AT A AE RN
A A r [ e o6 T BH g A 7R R BLEEA T IR, AR
e sh s Bl (I B RN RN,
B ER”) R (8 EREET) EBR
B OB RORS RS AR, RO 2 AT ) RIRTE
REEL1SS (< BHL R D0 A1 ) A5 SR, U AT 68 7 oAy B R HIE
YRR, CGrEad - ig) " < its
ZARTAHRTEE” Wik, X REHEZZ
PN ", RE PR 98 HH & BI85 T ik
W), PN R B PR R FH B K K R
AT EE ST ZE AT I I DL WL Sl ) s 30 R A
Fis (“ Wi A2k |) K AR A SO B A B4 5, BRI AN
e Tk, B ) BE s> FEUAE W (R
BIRE) BABIRME (I AZFER) 153D (1
BT, HEIER SRR LIVKOKE B RS
W g R AR JEAR B rh i B ) FE BE T 15 I O B0
Ji PR BT ST A S0 T , AR VT B 22 2 BRI IR 52
FERG N RIS S50 sh W) BEA T VP4, ansh P 1 1 e s
(M= 1) AN B AR IR (5 1 Jefe) (koK
IR (RNERR) P AR B Oy 2t
WA sl 1 v, B0 TR B e — 1k s AR ], B
B X T B AL 8 bR 1 PF Y AR GE LI WA H A &
B 2k A B 0, R 22ROk, HLXF K

R4 RPGERIGRITAE (UE) 47 53 ShPI B

Table 4 Characteristics of clinical symptoms ( syndromes) of traditional Chinese and western medicine and evaluation of

animal models

BIT bR P2
Classification of diagnosis and treatment indicators

Indicator type

fbRE R d L

Weight proportion

UL IE E R

P ‘
PERIT bR Main syndrome : the main manifestations of the disease 60%
TCM diagnosis and treatment . N .
100 VR P AP 7 % T o
Secondary syndrome: non directly related manifestations / tongue / pulse
1 b b A F o4
. . . . 60%
—— Class I index: clinical pathological gold index
BEi2 ) NN .
Gl [ESE R SR S
Western medicine diagnosis and L. L . . 30%
. Class II indicators; the main clinical symptoms of the disease
treatment index( 100% ) . B o
IESETRAET .

Class III index: biochemical index
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Advances in integrated animal models of atherosclerosis
combined with disease and syndrome

QUAN Wenjuan', LIAO Duanfang'* , TUO Qinhui**
(1. Key Laboratory for Quality Evaluation of Bulk Herbs of Hunan Province, the School of Pharmacy, Hunan University of
Chinese Medicine, Changsha 410208, China. 2. Medical School, Hunan University of Chinese Medicine, Changsha 410208)

[ Abstract ) Atherosclerosis is the common pathogenesis of many acute and chronic cardiovascular and
cerebrovascular diseases, which are affected by a wide range of people. In recent years, Chinese medicine has played an
important role in the prevention and treatment of atherosclerosis, and in-depth exploration of the pharmacological
mechanism of traditional Chinese medicine in the treatment of atherosclerosis is beneficial to guide clinical drug use and
new drug development. Therefore, it is urgent to establish accurate animal model of atherosclerosis combining disease and
syndrome. This paper reviews the research progress of animal models of atherosclerosis combining disease and syndrome to
provide basis for animal models of traditional Chinese medicine experimental research.

[ Keywords] atherosclerosis; combination of disease and syndrome; animal models; TCM; reviews
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