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[ Abstract]  Objective To investigate the effects of songchi ointment combined with running platform exercise
rehabilitation on range of motion (ROM) and expression of interleukin (IL)-6, IL-17 and transforming growth factor-p1

(TGF-B1) in articular fibrosis of rats with articular contracture. Methods Among 44 Wistar rats, eight rats were
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randomly selected as the normal control group (NC group) , and the other 36 rats were established joint contracture model.
A total of 32 rats were divided into the model control group (MC group) , songchi ointment intervention group ( SC group) ,
running platform exercise intervention group ( RE group), and songchi ointment + running platform exercise intervention
group (SR group) by the random number table method , with eight rats in each group. The MC group did not subjected to
any intervention; the SC group was subjected to a drug smear massage, the RE group was subjected to running platform
exercise ; the SR group was subjected to running platform exercise, followed by drug smear massage, intervention was once
a day, 6 days a week. Before intervention and after 42 days of intervention, ROM was measured in all rats. After 42 days
of intervention, IL-6, IL-17 and TGF-B1 contents of the rats were measured by ELISA. Results Before intervention, ROM
of the model group was significantly lower than that of the NC group (P < 0.05). After 42 days of intervention, compared
with the MC group, ROM of SR and SC groups was significantly increased, the differences were statistically significant( P<
0.05). After intervention, compared with the MC group, IL-6 and IL-17 contents in SC, RE, and SR groups were
significantly decreased, and those in the SR group was significantly lower than those in the SC and RE groups (P < 0.05).
TGF-B1 content in the SR group was significantly lower than that in the MC, SC, and RE groups (P < 0.05).

Conclusions  Songchi ointment combined with running platform exercise rehabilitation improves joint ROM, reduces the

release of proinflammatory factors, and reduces the secretion of TGF-B1 related to fibrosis in rats with joint contracture to

improve the degree of joint fibrosis.
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Figure 1 After the joint contracture model was reproduced,

the rats were photography by X-ray
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Table 1 Comparison of ROM between normal control group and
model group after removal of fixed device and before

experimental intervention
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A3y
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NC #H(n=17)
NC group 113.35+6. 56
IR 4] =
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Model group
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P P value P<0.05
T X IR — RO RUR M M2 Bk« 28 2~ 3 YRR 2538

T AENRIFRCR , OB TR ER, I TE I,

Note. Compliance of a rat in the normal control group was poor, and the
data were eliminated : the anesthesia effect could not be achieved after 2 ~
3 times of anesthesia addition, which led to the failure to meet the
requirements of the experiment, so it was eliminated.

®2 BARKAET AT, T 42 d J5 ROM HAZ(°,xs)
Table 2 ROM comparison of rats in each group before and

42 days after intervention
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4
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MC 41 - =
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RE 41 _ _
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Note. Compliance of one rat in NC group was poor and the data were
eliminated. One rat in NC group, MC group and RE group died of
anesthesia.
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Note. A, Left lower limb ROM (105.68°) in the SR group after removal of the fixation device. B, Left lower limb ROM (115.53°) in the SR group

after 42 days of intervention. Yellow line, Measurement angle.

Figure 3  After removing the fixation device and 42 days after intervention, the rats were photographed by X-ray

TEALTL-6 &, B IL-17 &4, 15 NC A H#, "P<0.05;5 MC 4 HE, "P<0.05;5 SC 4 EE, ©P<0.05; 5 RE 41 42, ‘P<0.05,
B4 SHKBIMERFEA IL-6 & IL-17 &8
Note. A, IL-6 content. B, IL-17 content. Compared with NC group, *P<0. 05. Compared with MC group, "P<0. 05. Compared with SC group,
©P<0.05. Compared with RE group, *P<0. 05.
Figure 4 Comparison of IL-6 and IL-17 contents in serum samples of rats in each group
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Rapamycin alleviates HT22 cell injury after oxygen and glucose deprivation/
reoxygenation by inhibiting pyrolysis

ZHANG Yi, ZHANG Xuening, ZHANG Ziwei, ZHOU Xiaohong, GAO Weijuan "
(Hebei University of Chinese Medicine, Heibei Key Laboratory of Chinese Medicine Research on
Cardio-cerebrovascular Disease, Shijiazhuang 050091, China)

[ Abstract]  Objective To investigate the effect of the autophagy activator rapamycin ( RAPA) on pyrolysis of
neuronal HT22 cells after oxygen and glucose deprivation/reoxygenation. Methods HT22 cells in logarithmic growth
phase were divided randomly into four groups: Control group, Model group, Solvent Control group and RAPA group. Apart
from the Control group, cells in the other groups were reoxygenated 24 h after oxygen and glucose deprivation for 6 h. Cell

morphology was observed under an inverted microscope. Cell viability was determined by Cell Counting Kit 8 assay, cell
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damage was determined by the lactate dehydrogenase method, and NLR family pyrin domain-containing 3 (NLRP3) protein
expression was detected by immunofluorescence staining. NLRP3, Cleaved Caspase-1, interleukin (IL)-18 and IL-1B
expression in cells were detected by Western blot. Results Control cells were bipolar or multipolar with obvious synapses,
multiple synapses were woven into a network, and cells showed obvious refractivity. In contrast, cells in the Model and
Solvent Control groups showed decreased synapses, the cells were shrunken and rounded, a large number of cells float and
fall off, and the number of intercellular connections was decreased. Cell damage was significantly relieved in the RAPA
group compared with the Model group. Compared with the Control group, cell viability was significantly reduced and the
LDH-leakage rate, NLRP3-positive rate, and intracellular NLRP3, Cleaved Caspase-1, IL-18 and IL-1B protein expression
levels increased significantly in the Model group (P <0.01). Compared with the Model group, cell viability was
significantly increased and the LDH leakage rate, NLRP3-positive rate, intracellular NLRP3, and Cleaved Caspase-1, IL-
18 and IL-1B protein expression levels were all significantly decreased in the RAPA group (P<0.01). There was no

significant difference between the Solvent Control group and the Model group ( P>0.05). Conclusions

RAPA may

protect HT22 cells following oxygen and glucose deprivation/reoxygenation by inhibiting cell pyrolysis.
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Note. A, Control group. B, Model group. C, Solvent Control group.
D, RAPA group.

Figure 1 Morphological observation under

optical microscope in each group

Ve HIEW LS, ™ P<0.01; SR LEE, " P<0.01,
B 2 CCK-8 Wil 4% 2H A MG P (x+s,n=6)
Note. Compared with the control group, ** P<0.01. Compared with the model
group, " P<0.01.
Figure 2 Cell viability in each group was detected by
CCK-8 method
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Figure 4 Expression of NLRP3 in each group of cells was detected by immunofluorescence staining
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W HIEWALILE, ™ P<0.01; SERI L, *P<0.01,

5 Western blot e MZX 452 40 il N NLRP3 Cleaved Caspase-1.IL-1B K 1L-18 #4315 (x+s,n=6)
Note. Compared with the control group, ** P<0.01. Compared with the model group, *P<0.01.

Figure 5 Expression of NLRP3  Cleaved Caspase-1.1L-1B and IL-18 in each group of cells was detected by Western blot

B 6 iRy A

SR SREB AR AL

Figure 6 Mechanisms of rapamycin against oxygen and glucose deprivation/reoxygenation injury
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25 PR B IA R 2 0] BEE i M S Caspase-1 47
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20 B T B R FE A, HARE SCAE FE B R AL
AR BRI

S 30k
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[HZE)] HB WA ARFEEFEA 1 FHEFALIE X (proteoglycan form of dentin matrix protein 1, DMP1-PG) 7£
THEERE T EEEM, FiE S X R B AR A (wild type, WT) /N SEH02H A A BT B4R 1 1 B
L 5E7E (S89G-DMPT) /U A B S A A 7 AU RS2 U 7 d 14 d B 28 d WHOREAS | (B B ILIG )2
micro-CT 144 , VI B e, WA 3 Z [ A AR i 22 57 5l i S e 9ot e 0, MU I AH SR ER 7 41 400
X By IR AR A 22 55 5 I FH S 5 B 58 & W55 SOV (real-time quantitative polymerase chain reaction, RT-qPCR) K | X
OS2 4 55 0] R TR AR T80 A Rk R R B AR D00 5 3 31 1 B S 390 4L 5 %o 1R L 003+ 4 1) i T 200 M, 247
HEFA, MR HZ MBI 22 5, BR FIXTRAAE L, SCIA/NRT SE 05 8 A e ) B s
H A XA G PRI, RS 7 d 2 14 d B R DG EE IR R K /K P A00r HRZH WY S ) 36 ol 2 O 2/ B
TSR R I S BT A M AT A S Al AR R RN SR AR L, S 2 /)N B B D S B 40 B A Tl o3 Ak
REWRIsss. 518 DMPI-PGC Z5MUEMMMERE k= DMP1-PG W] 32U/ RUAIH S 5 48R |

(R88IA] WU Bl 8 P RO P AR BURE B R 1 1
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Role of proteoglycan form of dentin matrix protein 1 in jaw defects

LIU Yang', LI Jiankui', SHA Weijun', CUI Liran', WANG Hui', XU Hao>, ZHANG Huaisheng”, SONG Bo>, XUE Hui'"
(1. the First Affiliated Hospital of Qigihaer Medical University, Qigihaer 161041, China.
2. Qigihaer Medical University, Qiqihaer 161006)

[ Abstract]  Objective To investigate the role of proteoglycan form of dentin matrix protein 1 ( DMP1-PG) in
mandibular bone injury. Methods We created mandibular bone defects in wild-type mice ( control group) and DMP1
glycosylation point mutant (S89G-DMP1) mice ( experimental group). Samples of mandibles were collected at 7, 14 and
28 days after model construction and subjected to micro-computed tomography scans, tissue sectioning, and hematoxylin
eosin and toluidine blue staining to compare defect healing between the two groups. We also examined differences in the
expression of osteogenesis-related proteins in the injured areas by immunofluorescence staining, and compared osteogenesis-
related gene expression levels between the experimental and control groups post-surgery using real-time quantitative
polymerase chain reaction. Mandibular bone marrow mesenchymal stem cells were extracted from both groups and their
osteogenic differentiation abilities were compared. Results Mandibular injury healing was significantly reduced in the

experimental compared with the control mice, and expression levels of osteogenesis-related proteins in the bone-injury area
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were decreased. In addition, the osteogenic differentiation ability of bone marrow mesenchymal stem cells from the

experimental group was significantly weaker than that of cells from the control group. Conclusions DMP1-PG is involved

in the repair of jaw injury, and lack of DMP1-PG can lead to delayed healing of jaw defects in mice.

[ Keywords)

LR 45405 0 1R 00T AR5 A0 45 AR R L
WS 2R, W RS, 2, W, RAE
MRS EL R SE R RN
TF I Z B e A 06 ZR A8 L, T 70 i B 55 1 PR AR AIE
HRR R 7 B S D BB A, A B 8 0 R
GRS e ST (L IR/ S7 W o VS b b
AU TR0 , SRR B DB T L B R H R R £F
fRHE BRI, B A T AL PN A W
N (N TS S N AR 1 RN (K= R R
PG5 X385 6 1L R 40 0 0 B St Y, 5 ke
R, AR 20 L, I T % o T 40 2 R RE A
TR AR AT 1405 X, A5 W A 2R e s JR A,
R AR T B A E 0 ok A R
e P PR ) ) 7 55 400 P 22 b SR RE IR T B T
TR 5 A 2 A DX ) B M RS A e e
BCEF AN oAk, 8 10T B, $5c 288 0 78 B
20 L 2 AT O 2 TR A L e A 2 bR B R
LI =R AR

e AP 18 1 R b B R 4
T TR X ) R 1 e (3 S b 4 )
GEEAEH B FOM A R i ) T 2 A R
Gy 2 —  RERE T RUHE R M ML R B, I R 40 Al
SUR LRI VE B R, DMP1-PG & —28 & I 5
P SR, 30 3 8 403 R AR T A T v 3 I, FRATT
ML BWGBEXLREY], DMP1 &7 F AR
cDNA o [ 5o 7 v 2 B A — 2SR P 400 it A 3 I 2R
F, DMP1-PG 2 H AL . DMP1-PG 1E4k
B IS R R R P 5L 2655, DMPL-PG BR2K 5, DY
A & B RBE R A R, B AN K
RHFH RN G00C T 18 J3 5 5 B 1 i 4
FLARAE . SRTT DMP1-PG 7EA0 If &5 5 2 21 v (4 46
Pitls A PR TCAH A 5% SR

AU ot R o, 30 Ao g Sl 00 e A 78
AL E DMP1-PG 788 A= B/ A5 Bl s 2 4
gl kit Rk, A dtE— B DMP1-PG 78 #i i fik
P& 2 i1, AT & DMPI-PG 5 28 4
(S89G-DMP1) /N, il i L — H AEMH I i1s &
255, 898 DMP1-PG /) BUAR & 45 403 16 2 1
MR BRR AR FAAIL]

jaw defect; proteoglycan; dentin matrix protein 1

1 #RFFxE

1.1 Y

SCEGZH S89G-DMP1 /MR, SPF 2%, ek | 8 J& %
30 HREE 24 ~26 g, F LT [R5 K27 1 B 2 B P
REHFREH T, LT RKAESYE AR A R
H)[ SCXK (1L)2020-001 ] 357, XF HEZH WT /NEL
C57BL/6] i &, SPF 9%, ek, 8 AL 30 K, (k&
24~26 g, W F 1L T KAEAEYH AR A A R A Al
[ SCXK(1L)2020-001 ] , 7 5% 55 I 2K B ¢ Bt 52 4 3
Yy EREEREE [ SYXK ( 22)2021-013 ] 1 3%, ik
SEEIYEFRLA S 12 h JOO6/12 h A TR 538
BE W SRR 22°C ~25°C, H it 51Kk, FrA B
PIAHICSL G T 28 ¥ 4855 S5 W IR R 2 B AR T 25 B 2
HEAE(QMU-AECC-2021-56) . A A S5 % i M 4
BIrF G s S g2z 3R IR
1.2 FERLFSNE

HE Y3 ( Bl R TAY TRARAR, #tS
E607318) ; R B i Ju i ( LA TAEY THRA KR
2N F]L S A600962) ; TRIzol 87 & ( Invitrogen 2%
"), #t5 15596018 ) ; anti-DMP1-C }% anti-DMP1-N
(B EE25FH A BRA A ) s anti-ALP ( Abcam
NS ab224355) 5 anti-RUNX2 ( Abeam 23 ), 4t
5 ab76956) 5 J % s iR 7 & ( TaKaRa A A, it =
PRO36A) .

SCRT 2GR 5 PCR X ( Lighteycler 96) ; Bio-Rad
PCR 1% ( C1000 Touch ) ; £1 1% ¥ A #L ( Thermo,
HM325) ; 81825 WA B (Je B, TS2R) 5 WA 5
LT Z micro-CT HL(SCANCO , Switzerland ) .

1.3 XWHE
1.3.1 S89G-DMP1 /N Iry#e

FRIEEF 25 /N L CSTBL/6)) A JE K 4151, 4
BT DMP1 2 FUORE A AL S A i R 6.6
kb %% 8.2 kb S 751 [RIIR E L , £ DMP1 2 6 4b
P RUE 179 bp A Neo FHPEFES, ORI 858
Jei I B W R AN BG40, )5
W 3 AN PHPEFE RS HI A Balb/c fBRZE/NET B,
SR 5 A A A B e N RS EFAE AL B
(C57BL/6J) 2432, AR B F1AR/INEL, 3 1 24 28 #R 45
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1 1 /N B 5 B6. 12984-Gt ( ROSA ) 26-Sortm1
(FLP1) Dym/Rain J BEPE/NRAAE, 1 22 #2555 Neo ¥
A1) 3 1ot 3 PR R SE T 3 Neo B2 781 TR/ VR,
LU EARTR ) S89G-DMP1 /)N B 7E S 56 i ] At 2413
Zoad SR RIS E
1.3.2 Al E S AR R

R A G SCRR' ST T R B AR
FH 8 J i et WT /N K S89G-DMP1 /N, 1 k52
USXFS M T NG L H A (5P 2 50 mg/kg, ¥R
JE.0.3%) , WREERALE , 4 A7 00T 601 B 2 T Rz ik &
B IE S4B, VI FE T a0 2 1 B K Bk 43 B e L,
FREE T, (A B FE LA T a0 AR R A 2 B
2 1.2 mm BYEBHRIE  IZ SR IE 75 250 N
TR il 2% 5 AU A 3R K R 3 wh ik, 4 2 4 A L
SRm K, R e B Ay T B, b
ANRHFRHEER —HZ MM ES, K53 d WK
J T S B 24 BB AR R
1.3.3 Micro-CT 94

WUE R 52 S 14 d S 28 d YSOHORE
A EREAEE R ERE, PRSI 10 um,
HHETIH 14 W HH LR 200 wA |, FHHLE 70 KV,
1.3.4 FEARDLAS, L3 HE , B A< 0 e 0 & o s
b/l

BRI S 7 d.14 d & 28 d WA
SUREAR B TR BT 4°CHE Jy 4% 22 58 F %
Wb 24 h 5, AN 10% 20 g VU 2R Vi i i 45
14 d, FEABEES 52 )E B A H shBEAS B K AUBEK
B AN E T R, VR EE N 4 pm,
HRAE HE B FE R e s 30 e Lok E AT AR R e, op
PER I R, AR R

GRSV ROKAL G 3 B R RR P AR &, 1 A i
HEAARE, HHLEY R 5T —$; anti-ALP
(1:500), anti-RUNX2(1 : 500) ,anti-DMP1-N(1 :
500) ,anti-DMP1-C(1 : 500) #E473E [R5 5 5F 4°C 1
B, PBS WUk % = W5 5 %9¢ 6 3T Alexa Fluor
546 1gG(1 : 1000) = {FE 1 h,fi ] DAPI #4740
MAZ S G DO AR N WS FAIR
1.3.5 RT-qPCR #&:l]

AR S TR HESE A 7 d B2 14 d WOBORE
A VBFEAR LA E 1 mL TRIzol (Invitrogen ) ¥ ¥ #Y
EP & AR & BR PR HE A RNA, 2851
FeArE LA B RNA ¥R, i ] TaKaRa 33 %% 5%

A& 20 pL 7K R % RNA 0% 55 ¢DNA, AR 8
RT-qPCR 7 G fd UG 5B & 10 wL 35 1A R,
S HTHIE ] mRNA ik K, 51750 3% 1,
1.3.6 ZiussEsRS ALP Jifn

PR 8 FAlY WT /NS S89G-DMP1 /N, $EH
TRE B BE [H] 78 5T T 40 Y ( mandible bone marrow
stromal cells, mBMSCs) ., &40 KI5 T 5, 8/ R
TEE R, BT, R PR, 1200 t/min 43 B0 5
min J&5 , B DIE W EEE R, & A a-MEM,
10% FE4F L35 B 1975 55 R /655 2% 10353 15 77 3L 1
WL TEE TR SR L s 5, 20 40 % i 3k %)
80% LA b BEAFHEAC, P3G WG4 E T 54 B-
HImBE R B B A SR TR R B A S 21 4R
i ALP 3857 & 0 FH U A HL b AT ALP Y, B 6
BeAnig,
1.4 FitEHZE

Jir A SEEAEAS W GraphPad Prism 7. 0 31 {43
TFGT2E W IR 28 1B, i 9 ) 3 o SF- 25 5
PR 22 (xsx ) FR , I ¢ R B0rdR 4 T 9 2 [ 2540
T, P<0. 05 R 22 HA G IT#E L,

F& 1 RT-qPCR 5191751
Table 1 Primer sequences for RT-qPCR

I FIHFA(5 -3")
Genes Primer sequences
Dmpl-F AGTGAGTCATCAGAAGAAAGTCAAGC
Dmpl-R CTATACTGGCCTCTGTCGTAGCC
Opn-F GATCAGGACAACAACGGAAAGG
Opn-R GCTGGCTTTGGAACTTGCTT

Ocn-F GAGGACCATCTTTCTGCTCACTCT
Ocn-R TTATTGCCCTCCTGCTTGGA

Alp-F GATCATTCCCACGTTTTCACATT
Alp-R TTCACCGTCCACCACCTTGT

Opg-F CCAAGAGCCCAGTGTTTCTT

Opg-R CCAAGCCAGCCATTGTTAAT
Acan-F CGCCACTTTCATGACCGAGA
Acan-R TCATTCAGACCGATCCACTGGTAG
Bgn-F CCTGAGACCCTGAACGAAC

Bgn-R GTGACCTAAGCCCAACCTGT

Den-F TGAGCTTCAACAGCATCACC

Den-R AAGTCATTTTGCCCAACTGC

Vean-F TGAGCTTCAACAGCATCACC
Vean-R ATAGAATTGTCCTTTGCGGATGAGG
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2 R

2.1 DMP1-PG ETBEHRHXHRIZE

DMP1-PG iy DMP1 #3540, R DMP1-N ¥
I 3 A B 5 W e SR A 3 e, T 2o W A U AR
17 DMP1-N Hi A e 35 5¢ S e £5, AT %¢ DMP1-PG
RPN, Bt WT /NG a0E B i
REFY AEARSS 14 d WCBROREAS , 38 2o X e it A A 2
g e e o, W98 & P DMP1-PG 7E 41 4 21
PN R it o B 2 )R i R0k, - BRAUS 14 d,
PR ZH U BN RNA, 25 50 R R IX R
WUE AL, Dmpl FEPH 38 B35 B, ik 2h Rk
DMP1-PG AJ BETE A 1 i i 18 52 4o A v i 2 H 2 1Y
EH, UL 1,
2.2 S89G-DMP1 /NRERFBLEF

S89G-DMP1 /)N FRAAHE 58 B J5 4T 3 PR AL 45 0
Y LU AR B I FEL Uk 45 SR 7 DMP1-Neo 2 260 bp
17, DMP1-WT & 250 bp &7, WT /MR 7R N

DMP1-WT 250 bp H.4%77, S89G-DMP1 /MR 24l & +
784 DMP1-Neo 260 bp 51557 ,S89G-DMP1 /)M i,
ZRE TR 260 bp 5 250 bp WA, ML S L
45 6 5 /NELH S89G-DMP1 FHPEXS HR 1 ~5 5 /)
LA S89G-DMP1 447, WLIE 2.
2.3 DMPI1-PG EEMFI T ERGEE

Sy itk — R 5Y DMP1-PG 1A% 5 45 463 v i 4
FH B R A EE WT /N B S89G-DMP1 /)y il
BB FEARSG 7 d. 14 d J 28 d WHRFEAR , iF
T8l e tn, R ER, E S 7 d, WT /)
L& S89G-DMP1 /) Bl iy Bk 43t X daf P4y 34 A L W i
AUV R, W X AT LR A AR e e S50 . AR5 14
d, WT /IS AT 4 X PN AT LR 43 50, e R/ 3t
A, AT WT /N, S89G-DMPT /)y B 47 IX B
LU B RE T W S 955, 440 DX AL AT A 2D i 1
B /INGE B A L SV /N RCEE 9 4 A TR
BB X GBS 28 d, WT /)N BRUARU B Sl X Py ]
DL E B A Bl 2, EB /NGRS, B A

¥ :A:DMP1-PG £ WT /NEUTF E 4 X KB 1E M, B: Dmpl FEEAE WT /NN SE G 14 d Rk B 2R, 5X RO,

* P<0.05,

1 DMPI-PG 7E M HE#4 X KRk

Note. A, Expression of DMP1-PG in the mandibular defect area of WT mice. B, Dmpl gene expression difference in WT mice after mandibular defect

14 days. Compared with WT-control mice, * P<0. 05.

Figure 1 DMP1-PG is abundantly expressed in the mandibular injury area

B2 S89G-DMP1 /) U K i 2
Figure 2 Genotypic identification of S89G-DMP1 mice
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A e A w5 B X, 5 I 4 T0 A e AR
B /NGRS A, HE G 6 5 7R 8 A= i /N BTGB
R, 5SIEW OB AL B 25, [ WT
/NEUAH B, S89G-DMP1 /N FRZE ST B #1405 )5 28 d 1%
AR A AR B &, B4 DX PN BT AR N R AR
BARJE 14 d W3, (A58 82 F WT /N B/
PR TR LB AL, A B FEE RN
K RFELS M, HE Y 6 R BN B B IR YR &
ARJG 14 d J 28 d WRFEAS , #E4T Micro-CT $34#, 45
FAR W /N BB Sl X N8 2 B 2 i 0 3
& T S89G-DMP1 /N, WA 3,
2.4 DMP1-PG #EIMH K EEBRIE

3 e BE SO G A R W%E DMP1-PG
IR S X5 /)N BT B B g DX R A O B R IR W R

M, Z5REIR, FREHE 14 d, B MHEER
DMP1-C,ALP } RUNX2 7 WT /)]s B & B ke 381 X
Fahm s, BRI P OEIR LG X, F 2514
TR A /N ZEJE X, 78 S89G-DMP1 /)y B Al
HHG X, TR [ s I B, JLHAE ALP
T FIK )5, S89G-DMP 1 /)s BN 52 0 A% A 1]
FERMAMELL Yy, bR g Rk — kS DMPL-PG it
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Note. A, Micro-CT scans at 14 d and 28 d post-operation. B, HE staining and toluidine blue staining of histological sections of WT mice

and S89G-DMP1 mice at 7 d, 14 d and 28 d after mandibular defect.

Figure 3 Histological and iconography differences of mandibular defects in WT mice and S89G-DMP1 mice
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Note. A, DMPI-C-terminal immunofluorescence staining. B, ALP immunofluorescence staining. C, RUNX 2 immunofluorescence staining.

Figure 4 Immunofluorescence staining of osteogenesis-related proteins in the mandibular defect area

TE AT USRI WU G EERITE WT /NS S89G-DMP1 /IR R B GUS 7 d B 14 d 3R3KAEM 22 5 B lE A OCIE R 7E WT /LI S89G-
DMP1 /MR FAUEE 7 d & 14 d ik (bR 5 WT /MR ILE, " P<0.05,

B 5 WT /MR S89G-DMP1 /N AblH B4 5 AH DG L Rl F2 ik 284k
Note. A, Expression changes of proteoglycan-related genes in WT mice and S89G-DMP1 mice after mandibular defect at 7 d and 14 d. B,

Osteogenesis-related genes in WT mice and S89G-DMP1 mice at 7 d and 14 d after mandibular defect. Compared with WT mice, * P<0. 05.

Figure 5 Changes in the expression levels of related genes after mandibular defect in WT mice and S89G-DMP1 mice
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Note. A, ALP staining of mBMSCs osteogenic induction of WT mice and S89G-DMP1 mice. B, Differences in the expression levels of related genes

after osteogenic induction of mBMSCs between the two groups. Compared with WT mice, * P<0. 05.

Figure 6 Decreased osteogenic ability of bone marrow mesenchymal stem cells after DMP1-PG deletion
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[ Abstract ]
pulmonary disease ( COPD) mouse models established via different method,
pneumoniae (KP) infection, and CS combined with KP (CS+KP),
further study. Methods

Objective To compare differences in pulmonary vascular remodeling among chronic obstructive
cigarette smoke ( CS) exposure, Klebsiella
at different time points and to provide the basis for
A total of 72 male mice were randomly divided into normal, CS, KP and CS+KP groups, with 18
per group. Mice in the CS group were exposed to cigarette smoke (3000+500 ppm) twice per day. KP was dripped into the
nasal cavities of mice in the KP group (5% 10° CFU/L, times/7 d). Mice in the CS+KP group were subjected to CS
exposure and KP nasal administration. Stimulation was stopped at the end of week 8. The mice were observed until week 16
and sacrificed at the end of weeks 4, 8, and 16. Lung function, including 50% expiratory flow (EF50) and tidal volume
(TV), was measured every 4 weeks. Pulmonary small-vessel structures, including wall thickness percentage (WT%) ,
lumen area percentage (LA%), and wall area percentage (WA%), were assessed by lung histopathology. Vascular
endothelial growth factor (VEGF) levels in lung tissue were detected by immunohistochemistry. Results Compared with
the normal group, the CS group showed decreased TV from weeks 8 to 12, decreased EF50 from weeks 8 to 16, increased
WT% from weeks 8 to 16, increased WA% and VEGF in week 8 only, and decreased LA% in week 8 only ( P<0.05). In
the CS+KP group, TV decreased from weeks 4 to 12; EF50 decreased from weeks 8 to 165 WI%, WA%, and VEGF
increased from weeks 4 to 12; and LA% decreased from weeks 4 to 16 (P<0.05). In the KP group, lung function did not
change significantly, WT% increased only in week 8, and LA% decreased only in week 8 (P<0.05). Compared with the
CS group, the CS+KP group showed increased WT% and VEGF from weeks 8 to 16, increased WA% in week 16, and
decreased LA% in week 16 (P<0.05). Compared with the KP group, the CS+KP group showed increased WT% , WA% ,
and VEGF from weeks 8 to 16 and decreased LA% from weeks 4 to 16 ( P<0.05).

week 8, VEGF increased in week 16, while LA% decreased in week 8 (P<0.05). Conclusions

In the CS group, WT% increased in
Mice in the CS, KP,
and combination groups had significant pathological COPD characteristics,

including alveolar destruction, inflammatory

infiltration, and pulmonary vascular remodeling, but each had its own characteristics. In the CS group, lung function
decreased, and alveolar structure showed destruction and thickening in week 8 and were still observed in week 16, while
pulmonary vascular remodeling was only observed in week 8. In the KP group, lung function did not decrease significantly,
inflammatory infiltration was evident and persistent in lung tissue, but alveolar structure destruction and pulmonary vascular
remodeling were only observed in week 8. In the CS+KP group, lung function decreased and alveolar structure destruction
and pulmonary vascular remodeling were observed in week 4 and were still observable in week 16.

[ Keywords ] chronic obstructive pulmonary disease;

pulmonary vascular remodeling; cigarette smoke;

Klebsiella pneumoniae
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HEURFL Y 5k @A RAME AR T IR R L2 B4R 16
Jil, WL 1,
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F1 BHE/NEARIR LTV 1K (x2s, mL/s,n=6)

Table 1 Comparison of TV in each group of mice at different time points

415 %50 %4 %58 JH 12 %516 J
Groups 0 week 4 weeks 8 weeks 12 weeks 16 weeks
1E% 20 Normal group 0.21=0. 05 0.2420. 03 0.26x0. 04 0.28=0. 02 0.3020. 02
FINMZE L] CS group 0.20+0. 03 0.22+0. 03 0.23+0. 02" 0.24=0. 03" 0.27+0. 02
L KP group 0.22=0. 01 0.22+0. 03 0.23x0. 04 0.25=0. 03 0.27+0. 03
A HHAHZS A AN A 2 CS+KP - group 0.21x0. 02 0. 19+0. 02* 0.21+0. 01" 0.24+0. 04" 0.26+0. 05"

T 5 IER A e, "P<0.05,
Note. Compared with normal group, *P<0. 05.

K2 HBH/NBRARNHE A EF50 B HE (x+s,mL/s ,n=6)

Table 2 Comparison of EF50 in each group of mice at different time points

215 %50 J %4 %5 8 Al %512 4 516 JA

Groups 0 week 4 weeks 8 weeks 12 weeks 16 weeks
1E% 4 Normal group 0. 17+0. 05 0.18+0. 04 0.22+0. 02 0.22+0. 18 0.22+0. 03
ML CS group 0. 170. 03 0. 16+0. 02 0. 18+0. 03* 0. 18+0. 03" 0. 19+0. 04"
A4 KP group 0. 17+0. 05 0. 17+0. 02 0. 19+0. 02 0. 19+0. 03 0.20=0. 02
FMUAFE G A 4L CS+KP group 0.17+0. 04 0. 16=0. 03 0. 16+0. 03* 0. 18=0. 02* 0. 18+0. 03*

e HIEWALLE, "P<0.05,
Note. Compared with normal group, *P<0. 05.

B 1 AR/ E A R AR L (HE 24 6,)

Figure 1 Histopathological changes of lung in each group of mice in different periods( HE staining)
2.4 FHANRIMARMEERTH WA B8 R AR IR 5 CS LA SR 8 Jal, Mili /1N sl fpk vl Bl e

TR LA U B T LS/ U LA R T, R A M | B R R T ) O B A
AR BSOS | 0 AE A8 s T 25 S A BE R TR, R UL 16 JA KP ALAEE 8 A, i/ ik i BRAE BE IR 4
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JE R A AR PR AR AL s CS+KP ZHTESS 4 &, Jifi /N5l ik
RO I R R H R LA I e SR Rk
A LI 0 TR R 16 A,

SIEH AR, CS 4H WT% a4 8 Al & T
FERELERIEE 16 J8, WA RIS 8 i i35 T M \ LA %X
5 8 JE B FEAK (P<0. 05) ; CS+KP 2H WT% . WA%
H 2 4 J8 B T HIRRRE )5 16 Ji  LA% H 26 4
JE 3 B AR HLAF 22 8045 16 A (P<0.05) ; KP 4
WT%ALE 8 J& W& TH i , LA%ANAE SR 8 J&) ik 3 P AR
(P<0.05) ;CS+KP H# CS H, WT% L 8 JH F54:
WETH R IR R 16 A, WA% SR 16 J& W3 Tt

1, LA% S 16 i i & B#AIK (P<0.05) ; CS+KP 415
KP 20, WT% WA%TESS 8 Jilfrsk b 2 7t s HAFL:
FN 16 J8, LA%TESR 4 JE Rt i 38 IR HLFR e 21056
16 J&(P<0.05),CS H# KP 4, WT% L5 8 J& T+
= LA%ALES 8 KRR (P<0.05), WK 2 %3 %
4.3%5,
2.5 FBH/NRAAL VEGF EARIET

SIEW A, CS 4 VEGF PR 8 J&
ERAN (P<0.05) ; CS+KP 41 VEGF [HYEZF L A
55 4 JE B E TR IR RIS 16 JE (P<0.05) ;KP 41
VEGF [HPEFRA T E e, WK 3 &6,

B2 AS[R] A 2 /0 BB 4 B AL (HE Be(3)

Figure 2 Changes in pulmonary vascular pathology in each group of mice at different periods( HE staining)

3 SR E S W% HHE (xts,n=6)

Table 3 Comparison of WT% in each group of mice at different time points

251 4 %8 A % 16 J4
Groups 4 weeks 8 weeks 16 weeks
A )
IE#4A 26.85+2. 45 27.03£1. 15 27.00£2. 12
Normal group
TIN5 A
s gjp 28.97+2. 41 30. 72+0. 47" 29.56+2. 20*
AT 4
K'E'i"ﬂ 28.88+2. 32 29.13£1. 11" 28.26+2. 55
group
TR 25 16 A A 7T 41 , .
EHAME 31.41+2. 03" 33.80+1.85" 4 34.50+0. 83%*4

CS+KP group

U SIER AL, "P<0.05; SEMIAZ A LEE, * P<0.05; SATRLLILES, *P<0.05,
Note. Compared with normal group, *P<0.05. Compared with CS group, * P<0.05. Compared with KP group, 4p<0.05.
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x4 AH/DNRAERE S WA% L (xts,n=6)

Table 4 Comparison of WA% in each group of mice at different time points

21 5 %4 %8 )4 % 16 JA
Groups 4 weeks 8 weeks 16 weeks
1E# 2 Normal group 77.52+2.72 78.10+3. 41 76.08+4.55
FAHMHZ 4 CS group 80. 58+3.23 83.91+2.31% 78.04+3.76
L KP group 79. 82+3. 33 80. 43+4. 56 76.69x1. 11
T HHHH 25 1A AN 4 CS+KP - group 84. 55+3. 08" 87.72+3. 62" 90. 46x1. 574

W HIERWAE, *P<0.05; SEMMBFLALLE, " P<0.05; SANHLLILEL, “P<0.05,
Note. Compared with normal group, *P<0.05. Compared with CS group, * P<0.05. Compared with KP group, 4pP<0.05.

x5 HA/NEARRIEE S LA% LI (x£5,n=6)

Table 5 Comparison of LA% in each group of mice at different time points

2H 51 %4 5% 8 JH 516 JA
Groups 4 weeks 8 weeks 16 weeks
1E# 4 Normal group 22.22+1.69 24.63+2.29 25.55+4. 84
FEHMZE AL CS group 19.42+2.93 14.16=1. 48% 22. 15+4. 35
2 KP group 19.70+3. 47 19. 68+3. 31* 23.1322.47
T ARAN S5 B A AT 2H CS+KP group 16.53+1. 54" 12. 732, 48* 11.6+1.86**2

TE: HIERW AL, "P<0. 05, STAMEALLE, © P<0.05; S4IH4LILEL, “P<0.05,
Note. Compared with normal group, *P<0.05. Compared with CS group, * P<0.05. Compared with KP group, *P<0. 05.

B3 K4/NRMHZ VEGF 235754k (THC)

Figure 3 Changes in VEGF expression in lung tissues in each group of mice

F 6 SU/NRAFERE L VEGE W (x£5,n=5~6)

Table 6 Comparison of VEGF in each group of mice at different time points

21 5] %4 %84 % 16 4
Groups 4 weeks 8 weeks 16 weeks
1E# 2 Normal group 2.98+0. 24 3. 88+0. 46 3.34+0. 89
F RN CS group 4.37+0. 96 5.031.217 4.9421.26"
YH L KP group 4.35+0.94 4.93%1.00 3.37x0. 42
TR 25 B A AR 4 CS+KP group 4.73+0. 64" 6.19+0.90"*4 6.43+1.38% "2

T HIER LIRS, *P<0.05; SEMUNFLLLLE:, * P<0.05; SHWALILEL, *P<0.05,
Note. Compared with normal group, *P<0.05. Compared with CS group, * P<0.05. Compared with KP group, 4p<0.05.
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Effects of ischemia time on intestinal ischemia-reperfusion injury in a rat model

PAN Xiaohui, ZHANG Penghui, JIANG Guojian, LI Juan, CHEN Guihuang, YAO Xinling, FENG Xuexuan "
( Guangdong Medical Laboratory Animal Center, Guangzhou 528248, China)

[ Abstract]  Objective To evaluate the effects of ischemia time on intestinal ischemia-reperfusion injury in a rat
model by assessing oxidative damage and histopathology, to provide optimal modeling conditions and basic data for future
studies. Methods Twenty-four male SD rats were divided randomly into a sham operation group, 30 min ischemia group,
1 h ischemia group and 2 h ischemia group. Ischemia-reperfusion injury models were induced by ischemia of the superior
mesenteric artery for the noted time, followed by reperfusion for 4 h. After resumption of the blood supply, the rats were
euthanized. Than,take 10% intestinal tissue homogenate and test with kit,test the levels of superoxide dismutase (SOD) ,
malondialdehyde ( MDA ), glutathione peroxidase ( GSH-Px) and glutathione were determined. The morphology of the
intestinal tissue was observed by hematoxylin and eosin staining, and villus height and mucosa thickness were measured.
Results SOD, GSH-Px and MDA were all significantly increased in the 30 min and 1 h ischemia groups compared with
the sham operation group (P<0.05). Inflammatory cell infiltration was aggravated and the pathological Chiu’ s score was
significantly increased in the ischemia groups (P<0.05). In addition, 1 h and 2 h of ischemia significantly reduced the

villus height and mucosal thickness in the small intestine ( P<0.01), while 2 h of ischemia could cause death( death rate

[E€TH]) RE P ELRFIIH (20211056) ;) R E E2FRHFH ARG R 4T H (A2021396)
[YEHE BN IR E (1995—) , L, 250, ARL  WF5E 07 ) . B BRZG 22 5T, E-mail ; KiritoAsunaForever@ 126. com
[BIS1EE 1D 2FFF(1990—) 55, 240, A+ BF5E 7 1) . 25 B 2455 24 F5E ., E-mail ; hinfung@ 126. com



b e R 2R R A 2022 4F 12 A5 32 555 121 Chin J Comp Med, December 2022, Vol. 32,No. 12 33

33.3%). Conclusions An intestinal ischemia-reperfusion model established by 1 h ischemia and 4 h reperfusion had the

most ideal oxidation index and intestinal tissue morphology, and is thus suitable for disease research and drug development.
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F)AE 77 KDC-2046 K7 75 25 0o HL B K AT A
AR A A2 | AR RM2135 585500 1 HL . 12
LEICA AW 4277 ASP300S A= 440 23 4 1 sh ik
ML f8 [ LEICA 23R A4E 7= EG1150 AE 44 21 A AL
KV URHL: 51 LEICA 72~ /)4 7= CS-VI #fE J 4%/
ML 0 2 8% = A AR A BR 2 F] A 72 ; AutoStainer-
XL AYIAHS 2 A gl f2E LEICA AR 477,
BX43 R4 W) 355 . HAS OLYMPUS 4 7% ; CellSens
Standard WA MR . HAS AR E A w) $ 4L
1.3 XWHE
1.3.1 SEsesh¥srd

24 HSD KRB RESS 5 |, 40 1R 2 Rl #1153
TR FARL Bl 30 min ZH BRIl 1 h 20 Bl 2 h
26,6 H/4H,
1.3.2 FRAIHI8&

iz 2 ml/ kg PR [ 7] 2 I T 39% 1 G EL L
TN R SD R FRURREE, e IR 388 B 45 K, Z S5 1
FiMYE [ 5E , T HE R E IR 2R AL TF R, 0 28 W 2R s
Bk, 4 S F ARG 45 A5 FURR R A ey, 15 L
Jiis B8 000 A5 BRE AR v, B A Bl s 2, s ¥4k 20
ml/ kg 1A TR I s 10 S LA A T SRR A T A MR B
T S PTG B (B R4 2 i R L5
Jok , AN SR AT ot O PR T S S L R O %o 3 B[]
Jo IR AE T AR 4 h )5 R L% 60 mL/kg
ACER I T 55 20% 1 KM 7 BORR e , I 32 30 JikCR
JE LB BU NG AT AR AR S 2 SO B A I
1.3.3  F8hRAI

(1) il L SURAARFI R W 22

KBRS P IR W82 i AR Ak

(2) Ak Fabrkain
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B 10% i 41 2250 3%, e 45 10500 & vt B, I
SOD .GSH-Px 4 &% MDA .GSH &,

(3) WA LH 2L B~ AR T i 20 S 3 0

YL RACIE BN [ 3 T 4% HhvE P [
W, TR A Y] R, HE B a8, 51l & /M
O v B RORG IR R | 4% AR A 240 e 3R A 1 100
FT9RE 4 W =2 i 5 L PF 43, ULER 1, S Chiu” s
6 HIFoTEX NG A LU T I, W 2,
1.4 HitEFHE

JI AT B R RSB R v 22 (25 ) 3o,
SPSS 21. 0 #BAFHEAT G153 B 5 71 95 ks 7 2=
35, BB 22 e 4 5 O 25 5%, ISR LSD 4 8] 7 7
P Y B R 2R 7 25 00 B O s A B e ke ik 0 O 22
AT, R BRI 3 AT G 1T 504, R S /K T o=
0.05, P<0.05 N2ZRA BEM,

2 R

2.1 FHPETHER

Bl 2 h AR R R 2 h PR AL IS
WAL, T B 3 h RAETS, IR & BN
L, R ST B SRR s A S 55T,

2.2 KEEHIRLERIEE

BF ARG R LA R, B 25 kb
P2 D Biafl 30 min 2/ N R BIK S, WEY)
PRER ;B 1 b QLT TAb ] WG A /0N i i R AR 3
/NN IR S, A S i R O
S BRI 2 h 41 PO /N N AT DL B SR i /)
i i R A e HL A3 P B I ARCRA J | A 2 40 (g
WEAR
2.3 SOD.GSH-Px i&# % MDA GSH &=L

SR F AL HeAr, B 30 min ZHFIBRIL 1 h 21
MDA & FH& (P<0.05) (E 1A) , 5l 1 h 41 SOD
T 2 T (P<0.05) (K 1B) , 458kl GSH-Px
WEPETHE (P<0.01) (& 1C) , B 1fi 30 min ZH FHk i
2 h 4 GSH & #F#IK(P<0.05) (K 1D)
2.4 BALAKREFERIR
2.4.1 HLURAE

BFARL/NAFREZE WUZ 528, B L Rz 4
MIHES R 5+ R WLARPE IRAE  SRAE , TR R T )2
DR E/INGS il 45 R DL 5K | a5 SR i 30 min 40
AN, 75 0 SR A N T e e S (0= =1

R SR NLIRIG O bRt

Table 1 Inflammatory cell infiltration scoring standard

Ay S B
Score Pathological changes
{ TR B« SRAE 290 MR T AR o R P e < 10%
Slightest, Infiltrated area of inflammatory cells accounted for <10% of the whole field of vision.
) BRI JRE AN IR T AR T AL Y B A1) 11% ~20%
Slight, Infiltrated area of inflammatory cells accounted for 11% ~20% of the whole field of vision.
3 FPUBE : JRAE 20 HE IR T T B o R BT 1 LA 219 ~ 40%
Medium, Infiltrated area of inflammatory cells accounted for 219% ~40% of the whole field of vision.
4 FLE SR ARSI T AR L 42 S AP I) L A9 419% ~ 100%
Heavy, Infiltrated area of inflammatory cells accounted for 41% ~100% of the whole field of vision.
2 NHHLWW Chiv® s IR
Table 2 Intestinal tissue injury Chiu’s score
WOy IR
Score Pathological changes
. [EINAT T
Normal small intestinal epithelial villi.
| N2 R T b ST TRV T, A B 40 0 AL
Widening of the subepithelial space at the apex of the villi, accompanied by capillary stasis.
5 /MR T b ST B R, B LR S A R AR
Apical subepithelial space of the small intestine villi expanded with moderate separation of the superior cortex and lamina propria.
3 AN P _E B )22 5 1817 2 R ek 43 85 0 Tt 2 - e
Upper cortex on both sides of the small intestinal villi separated from the lamina propria, and the apical part of the villi was damaged.
A AL B AR, PE A T2 AL R 5 S R M 2
Small intestine villi damage accompanied by lamina propria capillary exposure and increased inflammatory cells.
5 A JE R | LRI

Lamina propria damage, bleeding and ulceration.
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JRE M /0 8 A0 LIS 0 5 B0 1 h 2H /DN 48 T o
b BT TR] B B B Ak T 00 40 A8 | B A i A
PRI, A9 AR 8BS 1 R A R IR K Bt L A 2
WEIR A 2 R 3 T 2 0048 U L i, 786 2
We/b i R R B S AR IR 5 Bkl 2 h /N R
BRI B | B0 | A R BRI R BT
J2 07 U L, RS R R R A MR,
K2,
2.4.2 YEHE

SRFARL A, Bl 1 h 4 B 2 h 4N
WEMERIK, A5 #2E5%(P<0.01) , L& 3,

W 5FARAME, ¥ P<0.05, * P<0.01,

2.4.3 FHEESE

ST A, Bl 1 h 4 BRifl 2 h /0
FERE R EE DN, A it L (P<0.01) , WL3k 3,
2.4.4  RAEANAIRIENE LIS

SBFARLL g, 45 B il 4 /N 446 AS R R
M RIEAN MR, A G2 & L (P<0.05), W
#®3,
2.4.5 Chiu’s ¥4

SRFARA R, 45 B 21 /8 i 389 4 K TR 2
BER B2 AR, HA i & X (P<0.05) , W
#3,

B 1 RIEI4L5) MDA \GSH % 4t & SOD ,GSH-Px {if P HL &
Note. Compared with the sham operation group, * P<0.05, ™ P<0.0l.
Figure 1 Comparison of MDA and GSH contents and SOD and GSH-Px activities in different groups

WA AR ;BB 30 min 2H;C. Bl 1 h 20D B 2 h 41,
B2 ARG AH LR E 2RO (HE 3e )

Note. A, Sham operation group. B, 30 min ischemia group. C, 1 h ischemia group. D, 2 h ischemia group.

Figure 2 Histopathological changes of intestine in different groups ( HE staning)
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K3 IHHLEEELR (xts)
Table 3 Intestinal histopathology results

45 . B BhJEL I SAE A MR I 43 Chiu’ s TF4>
Groups Villus height Thickness of mucosa Infiltration of inflammatory cells score Chiu’ s score
i N4
fﬂz?ﬂ‘?,ﬂ 6 387.98+44. 56 540. 52+73. 64 0.0+0.0 0.0+0.0
Sham operation group
g1l 30 min 4 ,
BRIl 30 min 4 6 338.20+57. 15 468. 88+73. 55 1.340.5" 1.8+1.6"
30 min ischemia group
Bl 1 h 28 :
. . 6 217.67+18.40™ 307.93+31.45™ 1.3+0.5" 2.0£1.7°
1 h ischemia group
il 2 h 28 " N " "
o 4 193.26+43.42™ 268. 14+66. 41 ™ 2.0£0.0™ 4.0£2.0™

2 h ischemia group

HE: SEFAREMLL, *P<0.05,™ P<0.01,
Note. Compared with the sham operation group, * P<0.05, ™ P<0.01.

3 it

PEAE , AL N SE N S Ak & 1 4 O
T2 /N e 0 PR S 0 403 R A R TR 1) B AL
HS ANBmEh BB AL TR, SR
FI FR T 7= A I O R R T, 5 | RS R AN AR
AN -5 SIS Vs 7 N i g I I VIR NS E= R YA
PRS- LA B /)N i 785 R 445 A 1 it 728 T 4% A4 32 i)
JEREAR I S e IRT A5 8L, AR DDA S ARHF 5%
AR 7K ST R B2 TR 0T T TIRT A8E 78 g g A8
1,

FERESE v & 3, J B () e ot A7 0, 4R 3
TR MDA & ik B S s, HL v i R 5 i s ()
SIEASE IEAPLAR AN B =R R A 3, MDA
() SR TG, I 5215 8 19 P S fL S SOD Al GSH-
Px B DARBUAR P 1) S8R 380 7, i A5 SOD |
GSH-Px 774 S 90 5 MDA FH{BL A #a 3, PRt A] A
FEBRI 1 h B BRI S MDA &5 2 f1 SOD  GSH-Px
PR T B0 30 min, H S IEW WA B EES,
GYAN TESCES ok B R BB 0 2 h I, MDA & &l
SOD GSH-Px it AN TH I B, 45 45 9 B 25 R AN sl )
I RN, FATAR 0, FE B 2 b 65, /N 9 B4 405
JUEE, IR W5t | EA R IR S0 4
R /N 986 v R R R R B e R AR,
PR FEACHI 1 h B 2™ 5, H s IR S 45
2 5 sh ¥ i A A R v DL o, BT Sh A sE T
TR O, TE BRI, AL AR X 3 3 3 98 %) 2 I I B,
# MDA &1 SOD ,GSH-Px I P A TH I [l 45
P, HREE R RIET &R, il 30 min & 1 h #7]
WL/ ALZR 8 BEAE Ak, HL AR AR B 5 B if B ] 42
TEARSEME B 1 h B A] UL /N i 45 6 1 R ek R
R T R (ER AR R B 3 55 T8l 2 h 41,

ZE b FT R AT 41, BRIfil 30 min, TIRT A5 UG 4R 45

5 N R R RS B R DL AR Ak 5 e i 2
h, ShHYIBET 5w, BN B 4 ™ L, R
TEFHT IRT @A By 1 h, AT WA AL 36 4R B 2 A28
1k, MDA 5 i b 2 T i, [RS8 i 9 3328 AL I & /)
W o 6 e B | 00 B S B Wb 2 AR AT, APk A B 8 B i
I, P U0 TIRT A AU AR BE 3 ) AE G BRAR ) PR AE TIRT
PRI FTRT, ORI 1 h PR 4 h B9 5FE
ISR,

BE
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I AR £ 2E N VS FHEE Y IBS-D KRR A &
TEABE B8] 52 ]

IO alRET BRULK 4B B YRR, AR XEE

(LILPEHEZ RS ESERE BE 330004;2. 70704 h EELAFSHMFE  BE 330004,
3TV AR EZG RS SR e S 33000447105 R EE 2GR 25 %% B E 330004)

[FEZE] BH® BT E TH AR b B R R ISR 24 5 Az 22 3 7 60 6L FH K2 1BS-D M R R =
WERIBCEIEM . ik DARIGES K31 36 8 B 4 ML B i o P DK RS AR | A 5 BB AL 43 i 5 21, 43 3l
RGP 3 AR IR NG, R AL, B P B AR R A S s AT IRIE R AL, ELRN 2 4
) AR SR A A R BRI oK AR i, A ) ket R R T R R A 0, 6 4 O o B — PR UE A EA T T
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[ Abstract)
of spleen-kidney Yang deficiency and observe the effects of decoction of Angelica sinensis, Zingiberis Rhizoma Recens, and

A female

Objective To investigate manifestations of traditional Chinese medicine (TCM) symptoms in a model

mutton on TCM symptoms of Sprague Dawley (SD) female rats with spleen-kidney Yang deficiency. Methods
rat model of spleen-kidney Yang deficiency was established by combined gavage with adenine and ice senna. After model
establishment, rats were randomly divided into five groups: low, medium, and high dose decoction of Angelica sinensis,
Zingiberis Rhizoma Recens, and mutton groups; Zhenwu decoction positive-control group; spleen-kidney Yang deficiency
model group; and blank control normal group. After continuous administration for 4 weeks, the water and food intake of rats
was recorded daily, and their body weight and rectal temperatures were measured weekly. At the end of the experiment,
general TCM symptoms were evaluated; an open field test was performed; and the tongue, tail, and soles of each rat were
photographed and analyzed under the same light and in the same position. The effects of the decoction of Angelica sinensis,
Zingiberis Rhizoma Recens, and mutton on TCM symptoms of SD female rats with spleen-kidney Yang deficiency were
comprehensively discussed. Results Compared with the model group, the groups given low, medium, or high doses
showed improvements in mental status, eyes, ear and tail color, hair, feces, and there were significant differences in their
mental state, eyes, hair and feces (P<0.05). The body weight and rectal temperature of each group gradually increased
and there were no significant differences between the groups at the end of the experiment ( P>0.05). Water intake by rats
in each group (except in the normal group) gradually decreased but was still significantly higher than that of the normal
group (P<0.05). In the open field test, the time, distance, fast movement time, and slow movement time in the central
and peripheral areas of the low, medium and high dose groups were significantly improved over those of the model group.
Time spent in the central and peripheral areas, distance moved in the central area, and time spent resting in the peripheral
area of the middle and high dose rats were significantly different from those of the model group (P<0.05). According to the
RGB color mode, the R, G and B values of the tail, soles, and tongue surfaces of the rats in the low, medium, and high
dose groups were higher than those in the model group, and the R and B values of the tails were significantly higher ( P<
0.5). The G value was highest in the rats in the high dose group, and there was a significant difference (P<0.5). The R
value of the soles was significantly different (P<0.5). The G values of the positive group and middle and high dose groups
were significantly higher than that of the model group (P<0.5). The R values of tongue surfaces of the middle and high
dose groups were significantly higher than that of the control group (P<0.05), suggesting that the gavage of decoction of
Angelica sinensis, Zingiberis Rhizoma Recens, and mutton significantly improved the color of the tails, soles, and tongues
of the rats. Conclusions Decoction of Angelica sinensis, Zingiberis Rhizoma Recens, and mutton improved TCM
symptoms in SD female rats with spleen-kidney Yang deficiency, and the effect was strongest in the high-dose decoction of
Angelica sinensis, Zingiberis Rhizoma Recens, and mutton group.

[ Keywords] Decoction of Angelica sinensis, Zingiberis Rhizoma Recens, and mutton; IBS-D;Zhenwu decoction;
spleen-kidney Yang deficiency; TCM symptoms

8 15 B g 5 I 47 A fiE (irritable bowel syndrome
with predominant diarrhea, IBS-D) J&—F i UL & %
EINRERTLIES N , &M 2 B - B A (1BS) P i i
A HRR R TE T R AE 1Y i S5 M i BRI
OUT LIER RS K FE AR R AR A HEE
PR S R A R ek 8, RS AR TR R
PE S BUARHIFSE & BR, 105 % 93 ML o AS B, R
e S E ) ) S R RE AL T R R
A | DA v R G B 6 g R R M S A TR R AT
KA 1 5 s A R I R R O A D RE

s R AR — )| 2 ad SCHRBYE S B R, e ER
IBS 1.5 B 2 H 8. 8% , At BRYI K F W Hr
VG255 IX R 8. 1% YR 9. 6% , Fi1 T 3N e s,
BIRRN 17.5%  Hoh | G5 AL 5 B2 A AE
O, 8 B T oo N RGBS BEAE 2015 4 3 H ~2018
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W80 T M A PTG B 55 AR, fR R
SR A TS WA A AT A A 36 i, HET, PR 2
PAXHRE IR 0 3, 2900 7 BIAE IR A ROV 2,
HERHERT . P, W5 e SRR 2 4 Bk
AU S e B R 2 — | o RS B B
AR AN RZ S R AT B,

EVEEEE = SR ES) E N iR TS N
Az RPN R, IR RE AN LI I, 98 242 1k, AR 2
I H RO 3 YRR AN I AR I AR . B R R
AL R P RLTE LR R A, AR T AR KA R A 4
[P ) I A T I P M i L2, I A
LFERWBEZ, U (B - 05 i bk
WEY F R, A RN 2 IR IR
HSET, HEST AR LA DA e B
AGIIE , LAt Bh 2580 KA 500, BRRE IR A
AN IR, 2 TR Lo ki TE PR <R
Ao 28 7 E R B, 22 AR SCRR o &
W, MR FE R E TP A SRS
PR, IS T BRI E Y

ULARA R 52 BIBOR B AR SETE, R ERIRYT
5T S P 255 AE LA FRUEIE R R AL G Y
A HEWE N 5 B R i L% i T 22 1k
F R 2, A 5T L ME 1R R SR Sy T 5 0
G ST 25 IE A 28 2 Y i 0 L B 28 TBS-D
R BRI A2 0], FR T 22 5 A 32 55 3 1 % L
PH R IBS-D K BUIL ' FH KE IR A9 B384 T, S 25 03 2E
2R T o R — 85 Uk A6 119 7 FH 8 3k 52 36
e, PRSI

1 #RFFxE

1.1 3

SPF 2% 2 H#% SD Mt KB 72 H {AHE 180 ~
220 g, VL4 & 24 K A 5209 2l W B B e 4 it
[ SCXK ( #7%)2018-0003 ] , S48 A BRI FR A V1V b I
2R LK s W BB SPE R B R G2 N
[ SYXK ( #%)2017-0004 ] , 1Rl 55 20858 55 A Ry SR B T
9 20°C ~25°C MBJE 45% ~55% , A SEK 8 i T
VU R 2 K% SE 0 s ) 10 1 2 0L &5 ) o A
(JZLLSC20210053) , - He 52 H M B, 9256 0o F v ik
F7 3R JEIIEXT S S WA TR O
1.2 FERKFSNE

g SO AR AL L A PR B A ) R I RS
(#5:20210307) . KEW Z56, 0% 5 h 3 &

AYFIRL . 100 em 55 100 cm 55 40 em BIFE A W0
W R R G0 & SMARTy 2. 5. 21 17} 5286 43 5
(P Panlab 22 H]) 5 B H F A% 1T ( TDB-1, %
YIHE B A PR A FD) s 42 FHL (SR p20, TRIIAE
M) s Image J EMZ 53 AT B 4F ( National Institutes
of Health, NIH #ff %& ) ; 1~ A\ F$2& 2 H fixi ( HUAWEL
MateBookD15, %64 ) ; i R (EHE T E K 1 mm) ;
HLFRF- (JHO3K2 , Jb st st Aol B A R ) | 5
INFREE 0. 1 g)o

1.3 ELWHE

1.3.1  ARAHI A8 T7 vk

FH VL PG ot BOKS il b 25 0O A BR 2 B 4 4t R o
R TE I 7K B (1652 20210411) K i 12204 i1 2%
TR B B HE B R 20 mg/mL () IR S04 25 %, T 75
K BT BE R 2 g/ mLL, LAJIR REE IS Rl vk 2 5 /K &2
AHEE (4 1 mL/100 g)30 d 7 s B BH g Y 1BS-D
B
1.3.2 %AW

(1) HHAEZFE R 7RSI

ML W, Fi IR A T 30 A P50 1R
WY F IRV S (EBEY B L A 500 3 W
(45 ) A SW(T5 g) FIW 1 (250 o) L. E=
M, 7K 8 F+ (1600 mL) , #HX 3 L(600 mL) , &R 7
A (140 mL) W50 1:2 4HBIH S ITE 22 N,
HAR Al 4.2 8.4 .16, 8 g/kg, I TA

(2) HR A &

R MG T 0B BA K, KR 2 5 A
4277 DA B AT, R /ME DR KRS, 3236 BHRE K EZ Ik
IR, /IMEAF], O FENAT, K HIKE, &
A7 R Bl 3l S7 AR, DU RS EE R, I b T DA
TR SO R S oA S8R B 8O XF
M, BRGNS 2
MCHRIZEY (BB AR, BIRE 9 ¢ AT25 9 ¢ A3
9 g FT(H)9 g, AR 6 g, BT HI/KTIRNHL 1 h, 7
30 min JGRAE BN 2 o/mL, 23 B HTL
PO DOl 2500 A BR A mAR ATl 4%

1.3.3 i

REREEE 5 d, EHUE 57 B4 RS Tk R B
72 H F 72 HOSD MEME K BUREHLS A 6 41, 9 PR
JE IBS-D 35 A5 B 2 I 4 K A3 20 TF H 4 R A
2 PHEA ARG A R A A R A, R A
12 BT, IE R AU AL A R ARBRIRE,
R G A RS NS B =N v 77 (AN RN= TR IR 1| b= < s
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WS ARG R ST AL F WD, B IR TR KR BRI S % n ) o9
4 JH, FH K2 TR Wb e, 4007 B R I A BURBE TR i AR
1.3.4 SN A P UE R S - SV (IR 1) o E R, 4718 v R R Ao ™

RS AR R WSS Y AR RAG DL, sk E MOREUR #ICR S IR HRBIE Bk Jefl
BYOKM ZAEEOLEAT LS, Ta2h 4 Fnk(RIsE SFOUH PP B H i B4 A 18 50 A4 25
WA ) | 23 AT R ) SO A R B R AR O R 3 SRR 2D O BH K 1BS-D JIEfR Y
UEfR, SHESCHER Y ORI E R DARCOI AR e

R 1 BHEE 1BS-D K BB UEAR B PN

Table 1 Syndrome integral evaluation scale of IBS-D rat model of spleen kidney Yang deficiency

UERETT H o hRiE W
Syndrome items Marking criterion Marking
IEH G U3 0

Normal, Lively
FRBE S RONREIREE | B 3 S
MRS Mild abnormalities, Slightl)i %i)vi reaction and red/lict?d‘aut:)nomous activity
Mortalin, R RS 1 IR TS
Moderate abnormalities, Fatigue, limbs curled up and slow movement
B AR Bk SO AT T R

Severe abnormalities, Mental depression, aggressive and confrontation albehavior disappeared

IEH MOGLE AR R
Normal, Red, bright, divine and flexible eyes
RS MO Z Al
IR Mild abnormalities, Dull eyes
H
By e S OGS
Moderate abnormalities, Sluggish
RS IR

Severe abnormalities, Dull eyes

NCREAREpineS
Normal, Red, luster
RS RO DF
R Mild abnormalities, Reddish, lusterless
Ear and tail color S IR AR
Moderate abnormalities, White, lusterless
FESE . BOSETE

Severe abnormalities, Pale or green

TEH B REFEFRI il H &t A 6
Normal, Bright and soft hair, white all over the eyes
BEERE BRIOWE, AT A H A
% Mild abnormalities, Dull hair, white with little yellow

Hair *Eﬁﬁ%&%ﬁi,é*ﬁﬁgﬁ@

Moderate abnormalities, Dry hair with much yellow in white
HIE SR BT, B H S A O, %

Severe abnormalities, Dry hair,yellow everywhere,sparse and falling off

IEH ST P
Normal, Dry and shaped feces
RIS FHERA Y
B Mild abnormalities, Soft and shaped feces
Feces PSR SEARIY A
Moderate abnormalities, Soft and tangible feces
S SRR, B R

Severe abnormalities, Loose feces, yellowish brown and malodorous
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1.3.5 REAATIE LS i s 2

A ) K % AL AR B A% S R AT ek 2 A 7 R A
AT R BE A AR IR T TDB-1 i A K BRUIT
I, R R B AT R EORIE SR, DO S R
FNTTRAS ARG B, 2405 A 22 2 N 45 25 25 A B
J 8 AT [ I 20 DR T SR A 1 4
L2k
1.3.6 PoKEFEE &

BRICELSHRBRKKERIEEE, KR
58 K, B TC IR K AE LS B KR 900 e
HEAY 500 mL ZKF1300 ¢ ARDEL, 55 2 K 9,00 X
Tl P14 7K RRIASE T A7 D e, DAL AR OK 2 A
BE RN, RN P H R (g) =
(AN DR R - TR A i ) /A8 LR 3 H AR OK
(mL)= (BRI ) /A58 AL
1.3.7 WL

TR AL AT N AT, SEIR s 3h
YA STE X R B EA T B AR IS, 10 5% 6 min Y
YR TE SRS, ) SMARTV2. 5. 21 17 K SE 3 40 by
AN G 4 min B3 SRS AT 00T,
1.3.8 RGB1H

KEUR R AR UG AL 3 8 K R £ 5
JC R P oA b S T B W s N
AR F LA IR, PRAL B 6 BE g A H G
FH Tmage J EUR T80 B R 4T -, R
MR T B 4 SIHE 2 oK BT I, 2 i AR i
Rl K H: RGB A2 R Y R (red, £1.{%) , G (green,
Zfa) ,B(blue, % 0) /i
1.4 FitEFZE

SEEG A5 RS 4 A R SPSS 20. 0 et Ak
F, LB SRR B bR 22 (xxs) . 24

Bl 2R RS AT o7 2255, R R
T3 2253 BT He e ) 1) 22 S , 26 1R] 79 79 B A ) 3o 5%
P LSD 3k#EAT Z2 5 LA AR B S8 2 2, IR 4
BUEEER FAES B 30, W20 B8 19 L R B0
SEFEAR KRS, P<0.05 S ES AAMIRESI R
Y. EEXRA GraphPapPrism 8. 0. 1 N

2 #R

2.1 HPERELHNE

TERLES AUE , B R B B LM, HORk
TRT5 R 0 5 Y B0, AR YRR 2 H B A 1 U PR
G, ] UL B AR BAT AN AL BORLAR , DL 1,
2.2 HEIEERSIENER

IEFAREHCRE IR ERE6 . B
A A IE HRAS B A 5 0E H A0 LE, RS AR S |
RES HES@ L REHA T, HA D EH
£S5 (P<0.05) , BHPEALUAME b 5 3 A5 KR
() BE AR A PP s SR L 2,

SRR AR L, R ORGSR S B R B B
K ZEMERAR A s, Ao peRaEs IR L&
K GEAE B R PR 25 5 (P<0.05) , Tk,
o R AL B ALA H R IR S IR L H R
it Bk EEE B, £ H 2 W T B 2 R
(P>0.05) (L% 2).
2.3 {KEFALR

MEHERE , IE 4 B BRI 3 A7)
EHRRREE RS Lk, 442 h ik
HIOREMZER(P>0.05) (L% 3), NEHEAE,
YERSRERIZ BHEZE AN 3 7 K R ATIR S
IEH AR HLA A T R e, P B R 2 BH M 2 AR
FRFRE 2 K R AT R S I R AT L HLE 2
5(P<0.05) , 7655 3 JA , BEARVZH KRR ATIR 5 1E %

T A TER R B RS KRR BV FLIE LG C AR SRR AE I 00 5 D« IR 3 X BURAE s E o i A3 78 o 2 10 L 35 /K e 22 A 0 17

OU; F 2 BERIR IR RS A UE R OL

1 U FHHE 1BS-D AR Fl 35 B B SR B0 Y kA2

Note. A, Normal rats. B, Fear of cold and pile up after modeling. C, Looses tool of model rats. D, Stool of normal rats. E, Slightly watery

and soft feces during modeling. F, Feces of rats with successful modeling.

Figure 1 Performance of IBS-D model rat with spleen kidney Yang deficiency and the changes of fecal status
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AL A, B B PE2E 5 (P<0.05) 5
F R UL I S BB AR L B R s sy, B 3%

P22 (P<0.05) K H 5 3 A FE LR U AT IR
5 B LA T E 22 R/ (P>0.05) (L3 4)

F2 BUAKRRPEIERIIENEIR (x25,0=12)

Table 2 Evaluation results of TCM syndrome score of rats in each group

20 51 RIS AR I HEHit TR Bl
Groups Mentality Eye Ear and tail color Hair Feces
A 4]
Ew4A / / / / /
Normal group
RERIZ
2.3320. 47 2.25+0. 43 2.42+0. 49 2.67+0.47 2.58+0. 49
Model group
e i1 s b s sox b st s b
Positive group 0.830.37 0.75+0. 43 0.92+0. 64 1.25+0.43 1. 080. 28
R 20
Loj« (;'(ifmup 0. 9240, 49 ™= #### 0. 83+0. 55 “**#### 1. 2540, 43 7 #4## 1. 420, 49 ¥ #4## 1. 58+0. 49 ™+ ####
* o
FHE A . - o
Ve dij]ni' ilie group 1. 080, 64 ™ ## (7540, 60 #* 1. 1720, 55 = ### 1. 2550, 43 = ## 1. 420, 49 = #4#
[k

High dose group

0. 83+0. 37 ™+ ###

0. 830, 37 “**####

0. 92+0. 64 ™ ####

1. 17+0. 55 ik FHEHE

1. 2540, 43 s #i

0 SERANE, “P<0.01, ™ P<0.001, **** P<0.0001; 5HHIZH AL, ** P<0. 0001,

Note. Compared with normal group, “P<0.01, ™ P<0.001, ™ P<0.0001. Compared with model group, **P<0. 0001.

R3I SUAMEMER IR MBS (n=12)
Table 3 Body weight change trend of female rats in each group
A5 A (g) 1 (g) %2 (g) 36 (g) B4 (g)
Groups Initial body weight First week Second week Third week Fourth week
EHH
265.20+12. 64 269. 80+15. 40 274.60+15. 80 277.90+17. 30 282.00+18. 00
Normal group
e
246. 60+19. 70 262.10£21. 10 267.40+17. 50 271.30+17. 10 271. 60£15.90
Model group
FRPELH
. 250.30+11. 55 259.38+13.62 265.80+13.35 267.90+10. 95 269.20+11. 60
Positive group
FEY
fERR 257.70+19. 10 269.30+15.70 276.30+£13. 50 281.10+15. 50 278.50+16. 80
Low dose group
4
. 249.30+21. 30 262.10+19. 60 267.70+19. 20 272.90+19. 30 271.50+19. 30
Medium dose group
R Ak 2
. 250. 80+9. 30 258.10+12. 10 273. 80+9. 80 279. 60+8. 70 278.30+8. 20
High dose group
x4 HHMEMRBITRZMES (n=12)
Table 4 Change trend of anal temperature of female rats in each group
21 51 RS (C) B1HCC) 2 (C) H3F(CC) H4FE(CC)
Groups After molding First week Second week Third week Fourth week
EHH
38.03+0. 58 37.03+0. 55 37.22+0. 40 38.46=+0. 61 37.88+0. 46
Normal group
RERIZ ‘
36. 58+0. 87 ™ 37.02+0. 50 36. 69+0. 69 37.76+0.76 " 37.41+0.47
Model group
FHPEEH s
. 36.17+1.07 37.02+0. 85 36.42+2.52 38.44+0. 41 37.70+0. 43
Positive group
1] 4 .
{4 36.51+0.75™ 37.33+0.52 37.56+0. 84 37.84+0.33 37.76+0. 62
Low dose group
e
_EP“JE'R 36.23+0. 16 ™ 37. 440. 49 37.34+0.74 38.170. 44* 37.91x0. 48
Medium dose group
fe3iilh=e
F AL 37.43+0.72 37.52+0. 64 37.60+0. 51 38.45+0. 41* 37.77+0.37

High dose group

L HIEWA L, * P<0.05, ** P<0.01, ** P<0.001, **** P<0.0001; 58HI2H LT, *P<0.05,

Note. Compared with normal group, * P<0.05, ™ P<0.01, ™ P<0.001, *** P<0.0001. Compared with the model group, *P<0. 05.
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2.4 RKEMERE

H AT £ 1 BRI R R e i 5 1E
HLHAH LI B S A B2 R (P<0.05) ,H
TR 2 BRI £ 5 A5 R 2 R B 1 A LT B
WAL, W HEA B EME2ER (P<0.05) ;7655 2 A, &
TR i 2 B R £ o 5 S 2 R B P 4 A L 3
6, # A BEMEZE R (P<0.05) 75455 3 JRFISE 4
Ja R R R R S i 5 R R A B AR | FH
HAH ARG, ¥ BA 22 7 (P<0.05) , ##R
AIREH T S A= YDA A ZE R L
B0 %) 2 PR T 30 ) 2 R BB 1 i 1 s (DL A
2),

ML 2 o] AR B RN 3 50 4R R
AVRK B R A2 T o, (HL 5 1E 8 41 R BRUAH L ik
B B B2 5 (P<0.05) o 725
1A, i 390t 28 R PH 1 4R BR A AR K et 5 AR 7 2 A
FeER AT W 22 55 (P<0. 05) s 7656 2 JA, w7 &
PR RO & T A, BA B EE s
(P<0.05) ;7656 3 i, Rl 4l R B oK 2 5
PH M ZH AR HCBH B e, B B 25 59 (P<0.05)

FESE 4 &, FEHE 20 K B TROK & 5 A58 A 2 AH EL B
K, A BE 2R (P<0.05) b Eil 2 KR
POK 2B B T, B B EEER (P<
0.05) , #2/8 3 A 4 A RK & T RE S5 E X414
HELZFRBAR(WE2)
2.5 MFEHLAREFHET

B 6B T Rl UL, IR 4125 M I H | T s
SRANELR IR | AR Y B T8RS R 2 BRIk
CLAR AR IR Y 0 AR 22 F R e RAYER 1H ]
WD BT R RS AR IE 3 (18] 3A ~3F) ; B A 5
Y iA R Z AL, R B REIR, I e ss SRR ER A
WeIRBLG RO T 2, BE T B2, LR K 98, 4544
RS, R E Y IHAEZFERN TGS A IR E (K
3G~3L) .
2.6 HIHLIE

NIE ST Sk A, I AR BU7E AR P B
By LR 3 b DR BRI 2H K Rz B B B R R
%, R Bl B 2218, JL-P AN Zead vty X3k, 457
FA AR DB ), R B0 0 B 8 s 2 = 05 BRI
AR RE S E By, SEAVA A L, 48 3 B B

2 FBARREA R RN YO R

Figure 2 Changes of weekly food intake and water consumption of rats in each group

TE:A G IEW AL B H AL ¢ LGRS AL D J PR E K SR AL F L Bk R,
B3 4R U R 2 2 1l
Note. A/G, Normal group. B/H, Model group. C/I, Low dose group. D/J, Medium dose group. E/K, High dose group. F/L, Positive group.

Figure 3 Pathological changes of intestinal tract of rats in each group
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BT R PR S A, B 2 Gl vl K
R EAE SR XS Bl I rh i 3 4 7 e 2 A A
B B R F B A BRI, B Bl A K
UHETH I e, JHo b o 550 R e 7)o R BRI 4
AL XL 4)

MRS H BT, 5 1E F A R, B 4 KRR
FEJE 1 DX A ] 2o A s DX B ) BH 2 T B
HA i E 2R (P<0. 05) 76 J8 i X 3T A 5 4 B 5
HE B B ETEE R (P<0.05) , [A B B[] 76 J]
SRR R, B B 25 5 (P<0.05) , HTGIBTE
JEL D DX A S A vt XA T shad 1, Hop e v
IR AT Bt 18 HA 2 25 5 (P<0.05) , R
Y5 PRI 4 i A 5 | A R RO M S R TR SRR
K B R =207 B AR b & 3 ARl A e 0
DXl A 0 DXk g ek ] B DR RS et ) A
R alimt (a] SRR LA AR AT B B 4 v, e B R
i AR A R B AE s DXOIURR R i DX e
[i] s DX B RS 2l A IR B | 7E ) 30 AR U8 A B[] 5 A
RIH A EA B2 F (P<0.05) ; 54 AM 1,
A 7 2 R R A ) 3 X3 K A v [X Ja s
BB, #0 LA B 25 5 (P<0.05) , il a4l K
FRE JB 320 DX 3 i R rp s DX B () S, LA
FME225 (P<0.05) , AT WL PH MR E E kg A 3 A
FI I A 0 A 2 E R AR e T KRR
() B 06 BIPR A T L v 70 4 0 SlbR A L B
AL, IR R 18 2 1 B G BH R AR B R
T AR (WLIES)

2.7 RGB &
2.7.1 RE#

MBI R K F, IEH 24HK BRY EEB L0 |, 15 A0 241
KEWETE A, TR, A AL & 3
AT 2H K R R R A AR R 4 21 o 9]t 2 ) S B
ZL( WK 6) .,

M RGB {HEHE K F , HAIHM R .G B HSIE
WA R YA W R L G B A W
£ (P<0.5) ; S HeEE, BHMEGLRMIG s )
HAKXKRM R .G BETE S, Hf R BHAERBH
PEZR(P<0.5), A RA KRN G EHE R, hE
A EME2E R (P<0.5)  $2nE B BRI MY =4
LAXERGII ks T RKRERaRE(ILE6) .
2.7.2 RJE

PNGLE S N Wl FAR I Sk Y
JEAT T, PR MG 5 3 AN 2 AR A 2 21
AR B (WA T)

M RGB EEE AR E R4 K ELIEM R.G,
BEHSIEHAI LA NS PR, Hdh REEGEE
PEZSE(P<0.5) ; FHPEAME i 3 Rl
R .G B {H SR LA I e, Hoh R HEA
W2 (P<0.5) , AR, BHPEA A & 55 & 41
1 G {H LB AR A 0 vy, B W 3 P 25 7% (P<0.5)
=R G ERIC T B ELL, A B 227 (P<
0.5) , $&/m e B L7 A Y 3 AR 22 52 RNIA R b
BT REEIRMEFE(LET) .

B4 Wi A& 4R B RLE SELE K

Figure 4 Typical trajectories of rats in each group in open field experiments
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L SIERA L, * P<0.05, * P<0.01, ™ P<0.001, **** P<0.0001; 58I L4, *P<0.05, #P<0.01, ™ P<0.001, " P<0.0001;

SEAPELE g, 2 P<0.05, 44 P<0.01, 4444 p<0. 0001,

B5 SARRY 7L

Note. Compared with normal group, * P<0.05, ™ P<0.01, ™ P<0.001, ™ P<0.0001. Compared with model group, #pP<0.05, "P<0.01,

##p<0.001, **P<0.0001. Compared with positive group, * P<0.05, 4 P<0.01, 4444 p<0.0001.

Figure 5 Open field experiment results of rats in each group

TE: SIEWALLEE, " P<0.05, ™ P<0.01; SHALLE, *P<0.05, *P<0.01, ¥ P<0.001, **P<0.0001,
B6 KR BARE A AR LR
Note. Compared with normal group, * P<0.05, ** P<0.01. Compared with model group, *P<0.05, ™P<0.01, " P<0.001, " P<0.0001.

Figure 6 Comparison of tail pictures and tail chromaticity of rats in each group

2.7.3 &I

MR R, IEH K B HRLL i A &, 15
RV ARG 2T, &, A8, PR LIGR A
WNRZL A E, SRR H A (WK )

M RGB EEE KB , 515 % 4 AH b, Hhfl 4l
KM IH B EE &, B4 B EMH2ER (P<0.05),
SRRV L, R 2 A7) 2 R R TE Y R (ECE
L, B S S (P<0.05) , S BAMEL He ks, K5
WM G EFEAAL, B B EMEES (P<0.05) ,#R

T H L 2 A 225 A RS R A3 T R
A EEE (LA 8) .

3 itig

ARHIF G R FH i VEE 4 R0 25 Y5 I 7K B 1) T 2
Ty g I BH EE 1BS-D A 1 R USRS | b B IE
AR T 2 A A 32 P 7 6 L BH R TBS-D 4 751
YERT, T B B R R%S A2l A2
B, DA AN B A R KIS I, 3236 BH Kz,
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W SIERWAE, ™ P<0.01; 5EEI4 L, *P<0.05, #P<0.01, #P<0.001, #* P<0. 0001 ; 5 [AHELL HL#, 4 P<0.05,
B 7 A4 RUR RS R i o B 2 el 5 2 R B T € B L3 4]

Note. Compared with normal group, “* P<0.01. Compared with model group, *P<0.05, ™ P<0.01, * P<0.001, **P<0.0001. Compared with

positive group, A p<0.05.

Figure 7 Comparison of plantar pictures and plantar chromaticity of rats in each group

L HIERWALIE, * P<0.05; SERIZ E, *P<0.01, ™ P<0.001; 5 M4 e, 4 P<0.05,
B8 A4 R 1 & A T b g

Note. Compared with normal group, * P<0.05. Compared with model group, *P<0.01, ™ P<0.001. Compared with positive group, A P<0.05.

Figure 8 Comparison of tongue surface pictures and tongue surface chromaticity of rats in each group

i AR /MR W60 IS S, E AR
HR7A/ING 7697 IS 5 1BS-D sk i 3¢
ME R G S A BT BOR T IE TS 7Y 1BS-D ¥IAS T
BAFRIIGIRI T AL, BRI, ARWFIE sE AR R BHPEZG
[ BH HE Y IBS-D J& —FiH A R Ge i , Hh =
2N A E R S T AR, (R - %

TR H  FEE TN, N AT R, s
R E AN SR QRIS S R =i Rl LT 2 97 L A
2 S IERNRA O MR BH R AR D i B, (Y
E)STak N LAV R JUD S L U o By (e
SEAUATH AL TR IR A i A1 K AR SRR A VR Y
WAL, (FRE) .5 B8 HZ A, i Z b
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" B ORGSR, BRI, B A i
iRy, B ARAE K AT Lk A4
FEYIte BTSN AR RIE R, IS B R
FEPUAE e Je AR B3 A AR AR o 1, iz 1K
ARG, MR T B PH A IR B R AL, A R (RS B K
TS ALK B AE OR B kb 78, A RE Fe %, i g
B W ) BH A7 B, 235 | R TH AR L AR 2% A AR AR
WREESEL, B BLE R B TE S IG R R BHIEIR R
SETEE IS AR RS RE, o B IE 0 LUBHIE IR IR N
FEAR I VYT T A AR S

MIHAEZ W, A D7 S H R #M LI i &
1 ZEC A BE RS FRie 2%, < RE IR P Lk , 40
ALA 2R 2N R 24 U5 AT b I 36 O, EAGA A ML
FEFEE, S IT, BRI 5T & B A RE P 4% |
PRI i ) AE, P& 308, R e g A 2 AR
FA A R IR P HOE SRR R, (BT AR )
ICE A 22 R IR O (R ) Th AR
“IRNRE HOAIET B R PUME B R s T RE,
LBl ko AE AR AL 5 25 FRAE ) 5 22 A B8 P A i, b
PR, BRI R T EY, KB, =& A
FH L HA RN R A 6 e 8 2 kR T Rk, ik
TR ER, BE A ERE" B TR
FIRE AT, LA AR, DU R 37 Je K%, #1259
e i Mz A 7K ARG T, G 88 I VR 1) D RE , 42 i FILAA
B g N A L RE T, B o — Bt Z A R
R AR VE R s AR A i 8l St
SCHR T, 2054 22 2 R 7 0 FEVE RO A R AR
SRR T I, AW 5T ST R T b B SR B
WS, TR M0 A2 32 2 i R 9L BH R Y IBS-D K B
R TEAE A S2 I, o H R IR YT RS FH R 1BS-D 4 it
SEOG SRR S R SE S, A i — DS IBS-D 1Y
YEFIBLEIFTF 3eml . ADF50 R HMEME R, 9K
MU 25 R R A — S 1 S0 Sl

MR RORTE , AMEE K RE S AL = oA
[) ) 6 1) X4 05 A 22 5 R I i b B A T 43 B B AIK
TR, B 2 55 (P<0.05) (R AL
B oK A A R KA, T DY A 2R A
PR b 2 ML, 2 v LA S 8 6B 0, A7 48501 o L
B H R i 5 | e K BRURG 22 B IR = M B R B
R FEMERE RO RAIER

W37 S AT LU T S 56 3 1 0 R TE AR R Gl
AW W B M IHERERNG A, KT
1 3 R K R T B B SRR A L SR

HABEEZR(P<0.05) $n Y HEEELERNTA
HAIR A BFE MR, BEAA 0004 0 D6 PH K2 BT 5
HLZERS B B Z 1SN e IR, I HEE R4 15 5
B g % B i B 2 ) 8 25 BRI Y e I > A % B
PRIVER JUHAE B /NER A 1 08 15 B /NS %) FE IR
VEF FR A AR B S A RCR e B 0 Wi
A B FFATXF e T e DR S B SR T B B U
DrE R BEARENSE L,

HEE DU e RIS I 25 i, shi iy 2
W T SL I sh W A R IR P, M DL M R R R
ST G RN ER A A3 B 00 O kT DL Bh iR AT 2 W
M RGB {HEHRF A% f K B 2
& H N R.G B H S5 H R A o v, B B
PEZES(P<0.05) . FRIIY A4 22 W% HA Fhi
T VE R, BE A Rl T R R R LIS L Y
P, X AR S IH & A 1 2 A G, B REHE D)
TGP PR 25T R A G A MSCs 3945, 418 1E B
A DNA H9A B, RT3 i T 6e , M 2% 1
B PERER "

AR Y LA E R RGB
(B AT DAYE — & R BE R B i U2 7R SE 5 sh i 1
HEAT R T HT , A3 BT 55 56 2 W A A8 1) v B E i 4
BROHEST . 45 9250 v 0 R B Hh B UE A ) 2 30,
M09 A= Z2 2 R R BH R SD 1 R B v S I i
HABGEERN, 2B —E W ERUN R

SE Lk
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LR 1 TIURLXT P 5 2R K U 2 M podocalyxin

o-actinin-4 [ 522 ]

OEA, BB, LR
(HRhBE 2R R BEBE, 220 730000)

(HWE] B R BRI BURO %5 2R B B 1 R B HZUR AR B2 25 1 (podocalyxin) a4l
JULEEE FI -4 ( a-actinin-4) U520, ik K 60 H SPF 24 SD KR, BEHL M 28 A 12 RIS 48 H iz R
SRR FH 23 P I R DK 5 1) D7 v A S ) 2 2R DR RO A 3 A R B S BB AL 0 S AU 2 | B 5335 TR (6. 56
mlL/kg) 4L (P 2541) JEBIAEL(6. 3 mL/kg) (EREME R +IE R I (25 A dl) #EATEE | 25 VA RO A3 L)
SERAERERKHES B H 1R ESES 4 8, ASHRRIRR 24 h JREE FUE B (24 h-UTP) 1LV 8 IH [ i
(TC) , FIEE 1 (ALB) /KT s R IR AR R ~HLL(HE ) e (5 | T FA (Masson ) Y4 (0 UL 5E B 4H U5 BRUE 252784k, I e 2
24k (THC) M 85 H A BEEN % (Western blot ) A < BB 2 21 H 2 41 g AH 2 85 podocalyxin | a-actinin-4 ik 7K
Vo R A4LE BATREL 24 h-UTP 1% T TC 835 T+ (P<0. 05) ;ALB &A% (P<0. 05) 5 B /MRl
TSRy T BEPETRIRTE I, 5 NS0 M M 2R IR Jo b A )5 /N 2 /A 8 I P T D 1 8 ) Joi 2T 4 At P 34 2 1
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B (P<0.05) ,a-actinin-4 8 & B E T (P<0.05) , SHERY AL, 4969741 24 h-UTP, [fl3E TC /KFHH
RRIRRRE ) FFE AL FHE5( P<0. 05) 1 /NER B /INE I FORs 25 i , A0 VP B 1 TR K B £ 44 P /i P
#5211 ; podocalyxin BHEF IR IETE | a-actinin-4 BHPER RIS ( P<0. 05) ;podocalyxin £ ik & & (P<0.05),
a-actinin-4 %ﬁ%ﬁl}_\ﬁﬁ%%ﬁ“P<0 05), it By R AT podocalyxin , F ¥ a-actinin-4 FihK
- N B GBS SZ 0 R AR, el D PR AR A HE I, DR
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Effect of Bixie Fenqing granules on podocalyxin and «a-actinin-4 in podocytes
in rats with adriamycin-induced nephropathy

MA Xueli, WEI Jinhui, MA Honghin
(Affiliated Hospital of Gansu University of Chinese Medicine, Lanzhou 730000, China)

[ Abstract]  Objective To explore the effects of Bixie Fenging granules on proteinuria and podocyte podocalyxin
and a-actinin-4 expression in renal tissues of rats with adriamycin-induced nephropathy. Methods  Sixty specific-

pathogen-free SD rats were divided randomly into a blank group (n=12) and model group (n=48). A rat model of
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adriamycin-induced nephropathy was established by two injections of adriamycin into the tail vein. After successful
establishment of the model, the rats were divided randomly into a model group, Bixie Fenqing granules group (6.56 ml/
kg) ( Chinese medicine group ), prednisone group (6.3 ml/kg), and Bixie Fenqing granules + prednisone group
( combination group). Treatments were administered once a day for 4 weeks and the blank and model groups were given the
same amount of normal saline. Levels of 24 h urinary protein (24 h-UTP), serum total cholesterol (TC), and albumin
were measured and pathomorphological changes in renal tissue were observed by hematoxylin and eosin and Masson
staining. Expression levels of the podocyte-associated protein podocalyxin and o-actinin-4 in rat kidney tissues were
detected by immunohistochemistry and Western blot. Results Serum TC and 24 h-UTP were significantly increased and
albumin was significantly decreased in the model group compared with the blank group (P<0.05). Renal tissues in model
rats showed focal segmental scar formation, proliferation of mesangial cells and mesangial matrix, vacuolar degeneration of
renal tubules and protein tubules in the lumen, and interstitial fibrous cell proliferation with inflammatory cell infiltration.
Podocalyxin expression was significantly decreased and a-actinin-4 expression was increased ( P<0.05) in the model group
compared with the control group. Conversely, compared with the model group, 24 h-UTP and serum TC were decreased and
albumin was increased to different degrees in each treatment group ( P<0.05), glomerular and tubulointerstitial lesions
were mild, with little renal interstitial edema and fibrosis, accompanied by a small amount of inflammatory cell infiltration,
and podocalyxin expression was increased and a-actinin-4 expression was decreased (P<0.05). Conclusions Bixie

Fenging granules can repair damaged podocytes via multiple targets, reduce UTP excretion, and protect the kidney by up-

regulating podocalyxin and down-regulating the expression of a-actinin-4.
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TR R HIA T BR LR B I HUR I Bk
YRR, 2 VA B 257 3 B A S 3 Ak 4

1 #RFTEE

1.1 K

TEPE SD KL 60 H SPF 2% ,6 JAIA , 1A (200+
20) g, Mg H R BE 2 R A S 3 ) bt [ SCXK
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1.3.6 H 5 B i ( Western blot) 6 I K B,
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U100 mg W ARAZL, BTRE, A 1 mL FU& 1
Az BEER K gk T TR S A T FE 4 )
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Gt E X,

2 #R

2.1 KE—MREHT

SEEG R AR A A R R — RS B RS
R, RN R, B BAOLEE, B IEE B4R
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245 4H A0 301 RN AR D 20 A AR ) R B, Bl A 24,
Jo I B e TG B i i &2 R g N, KA
TERRIEH
2.2 EBESFEFAXMMERSRAR 24 h [ REB
E 2R

W2 AR, S AL, AR KRR 24 h R
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23 EmaBERAMNMERSRARME TC,
ALB HI0m

HE 4 SRR, 52 AL g, R TC (H
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T (P<0.05) ; 522 Rk e i AL L8, 45 & A
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2.4 3T HE Masson £ BEMEXER KR
BEHANRETK
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B ZH 21 podocalyxin , a-actinin-4 5 145 5 BN,
A, fEAA & 25 T Bl oK R
podocalyxin ik ¥4 B i FE 41K, a-actinin-4 3 3k B &
T (P<0.05); 5SEAIA AL, &£ 259 T M
podocalyxin Fik ¥ T} 15, a-actinin-4 F KB H I T
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#(P<0.05) , W33 K3 K 4,
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BHEHEXRIEE

525 ATA L, AR 2 RN 4% 245 ) T A R B
podocalyxin ik 3 FF [ | a-actinin-4 3% 3K 58 & T}
B (P <0.05); 525 5841 A LE, 4% 259 1 i
podocalyxin ZHA5 ik 55 B ) F+ 5, a-actinin-4 3 3K 5%
FEPIREAR (P<0.05) ; H45 G 4 podocalyxin , 511
FHZid] Ik JE AL, a-actinin-4 Fik 55 Frh 254 |
e (P<0.05) , W#E 4 5,

F1 AFEIEESHKER 24 h JREE &= (v£5,mg/24 h)

Table 1 24 h urinary protein in each group at different time

4151 T2 JH

Groups Building 2 weeks
%5 A4 Blank group 12. 82+2. 66
FEHIZ] Model group 121.53+2.77%

H1Z52H Chinese medicine group 120. 90+4. 38

W RS Prednisone group 119. 19+4. 954

244 Combination group 120. 69+4. 244

22 A %4
Treatment for 2 weeks Treatment for 4 weeks
13.34+2.75 12.89+2.23
162. 9426, 13° 173. 494, 25°

156. 14£4. 442* 152.70£2. 682*

153.78+5.75%% 144.98+3. 402%

149.32+6. 582" 139. 98+4. 984*

WL H2s AdiAa L, 2 P<0.05; SRR, * P<0. 05,

Note. Compared with the blank group, 2 P<0. 05. Compared with the model group, *P<0. 05.
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R2 HBHAKK TC ALB K (x+s)
Table 2 TC and ALB levels of rats in each group

21 ; JIIRT-F8 QIR
Groups ' JIH & 8% ( mmol /L) TC HEM (/L) ALB
75 4] Blank group 12 1. 66+0. 59 33.91+2. 46
BERIZH Model group 12 6.46x1.24% 21.27+2. 374
12544 Chinese medicine group 10 3.88+1. 14%% 25. 69+5. 394%
W JEFAH Prednisone group 12 4.09+1.08%* 26.07+2. 89°*
45441 Combination group 11 2.61+0. 672 30.51+2. 324%

5 EAML, © P<0.05; SHRELIMII, ¥ P<0. 05,
Note. Compared with the blank group, ®P<0.05. Compared with the model group, *P<0. 05.

?L:a;"fElﬁE:b:ﬁﬂiﬁ;C:*%?ﬂ;d:iﬁlﬁﬁbéﬂ;e:ﬁﬁ%iﬁo
1 S4URR HE Rt 6
Note. a, Blank group. b, Model group. ¢, Chinese medicine group. d, Prednisone group. e, Combination group.

Figure 1 HE staining of rats in each group

a2 HL b AR o P2YA IR e S5 54,
B2 4K Masson Jefn
Note. a, Blank group. b, Model group. ¢, Chinese medicine group. d, Prednisone group. e, Combination group.
Figure 2 Masson staining of rats in each group

RT3 FHHREEHL podocalyxin ,a-actinin-4 [R5 L (YT RE, x+s)

Table 3 Comparison of podocalyxin and a-actinin-4 protein expression in kidney tissues of rats in each group( Mean optical density)

il R .
n «a-actinin-4
Groups Podocalyxin
25 120 Blank group 12 0.072+0. 001 0.061+0. 001
FERIZ] Model group 12 0.047+0. 0012 0.088+0. 0022
#1252 Chinese medicine group 10 0.051+0.001%* 0.069+0. 001%#
% JEFAH Prednisone group 12 0. 066+0. 0012# 0.067+0. 0022%
4544 Combination group 11 0.069+0. 0012* 0.064+0. 001%*

57 HAMIEE, © P<0.05; SRR, *P<0. 05,
Note. Compared with the blank group, 2 P<0. 05. Compared with the model group, *P<0. 05.

VEa: a5 b ARBIH s 254 d IR e e 5554 .
3 RIEAALIEINE 2N podocalyxin fFRIA

Note. a, Blank group. b, Model group. ¢, Chinese medicine group. d, Prednisone group. e, Combination group.

Figure 3 Immunohistochemical staining of renal tissue expression of podocalyxin
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i?:a:%léléﬂ;b;*ﬁfﬂéﬂ;c: ""'éﬁéﬂ;d:ikﬂyééﬂ;ﬁzééﬁéﬂo

B4 AN H a-actinin-4 1Y3RIE

Note. a, Blank group. b, Model group. ¢, Chinese medicine group. d, Prednisone group. e, Combination group.

Figure 4 Immunohistochemical staining of renal tissue expression of a-actinin-4

F4 FHKREEHL podocalyxin ,a-actinin-4 F HF KT (x+s)

Table 4 Podocalyxin and a-actinin-4 protein expression intensity in renal tissues of rats in each group

20 5 SRR A .
n X a-actinin-4
Groups Podocalyxin
25 114 Blank group 12 1. 305+0. 007 0. 58320. 066
R ZH Model group 12 0.558+0. 0022 1.213x0. 0092
FHZ54 Chinese medicine group 10 0.922+0. 002%% 1.016+0. 0274*
% JEFAH Prednisone group 12 0.929+0. 006%* 0. 998+0. 007*
#5440 Combination group 11 1. 161+0. 0052* 0.719+0. 059%*

T 5 FAM, 2 P<0.05; SEEIZA L, P<0. 05,

Note. Compared with the blank group, ®P<0.05. Compared with the model group, *P<0. 05.

B 5 K4 kRBE4a8 podocalyxin ,a-actinin-4 £ HFEA
Figure 5 podocalyxin and a-actinin-4 protein

expression in renal tissue of rats in each group
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Establishment the comparative medicine big-data platform

WU Yue, WEI Qiang, ZHANG Lianfeng, XUE Jing, BAO Linlin, LIU Jiangning, XIANG Zhiguang, MENG Aimin,
YANG Zhiwei, GAO Ran, KONG Qi”"
(Institute of Laboratory Animal Sciences, CAMS & PUMC, National Human Diseases Animal Model Resource Center,
NHC Key Laboratory of Human Disease Comparative Medicine, Beijing Key Laboratory for Animal Models of Emerging and
Reemerging Infectious Diseases, Beijing Engineering Research Center for Experimental Animal Models of Human Critical

Diseases, Beijing 100021, China)

[ Abstract]  Objective Establish the first comparative medicine big-data platform at home and abroad to provide
services for researchers to obtain effective scientific data on laboratory animals and animal models, provide data support for
decision makers, and solve the problems of data acquisition and analysis. Methods Formulate metadata and data
collection forms, integrate data resources related to laboratory animals and comparative medicine. Integrate large-scale
laboratory animals, animal models, phenotypic data, and animal experimental data to build a PHP-based ( hypertext
preprocessor ) comparative medicine big- data platform. Results Based on the research result of comparative medicine at

home and abroad, the comparative medicine big-data platform systematically sorts out laboratory animals, animal models
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and animal experimental data, and forms multi-dimensional cross-temporal comparative analysis result . Taking comparative

medicine data as the main content, it provides data on laboratory animals, human diseases, comparative medicine, animal

experiments and related products. Conclusions In this study, we established the comparative medicine big-data platform,

and realized the unified preservation, the integration and sharing of comparative medicine scientific data resources.
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Figure 1 Framework of comparative medicine big-data platform
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Figure 2 Home page of comparative medicine big-data platform
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Figure 3 Sub-database of comparative medicine big-data platform
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R B EE RS 5 R

Table 1 Subject database of comparative medicine big-data platform

F R el ik
Subject databases Data description
SER B YRR YR AFR 532 FHERE JERA R B S SR

Laboratory animal species database

Laboratory animal strain database

SR B R
Laboratory animal

alternatives database

SEIR B A ) R R
Laboratory animal biological
characteristics database

BN TR S W RO
Genetically engineered
animal database

Animal experiment database

SR A

Animal model database

Bt G €L

Comparative microbiology database

PO A S R

Comparative pathology database

Hee Wy s B

Comparative biochemical database
e L~ B ah
Comparative pathology database

RS AR RUE

Comparative imageology database

Ui ) 2 Bl

Comparative anatomy database

Species name, classification, characterization, genome, proteome, picture, reference

I B R A PR FhIE N LRI R A SR R AE B E IR AR R A
SFRHE A 5505 BT GUR 7SR5 A IRAP L 275 SOk

Strain name, species, category, genotype, description, generation, appearance features, genetic characteristics,
cultivation, related substrain, picture, biological characteristics, life-span and disease, application area, breeding

and reproduction, preserving unit, reference

SR BT BT IR R AR ZEBLS 2 I Jr R R Ok iR PERETE A S A AR L 4R
E N VAL AR BT HIR e = SN
Name, type classification, related pictures, discipline scope, method description, performance evaluation,

purchase price, application area, production unit, supplier, provider, reference

— MU AR BRI AR A PR LR R AR PR R AR AR R PR R A MR e
BEAATEIR BRI B RS RE IR SRS S5 sk

General description, physiological characters, anatomy characters, hematologic traits, blood biochemical
characters, urinary biochemical characters, reproductive traits, genetic character, immunological character,
spontaneous tumor, spontaneous anomaly, feed nutrition, provider, reference

JEH TR A Bk ERE B PO A BRI RSB IR T i W SR R R S 5 T AU
FFHTT S APIRAS SRR SRIEE 27530k

Name, genetic information, disease name, production type, making method, background lines, phenotypic
characteristics, primer sequence, application area, mode of reproduction, save state, provide unit,

provider, reference

TR PSR SR Ar2E FRAT L VFATHIE JACUC J2807% 5% S8 H Y 9230 r ik e 86 shd  shi
FRF] AR B SR A SR AR SeTH T R ANE AR ThE AR S5O0

Chinese name, English name, experimental classification, owned industry, licence No, ITACUC approval,
background, objective, method, animal strains, animal welfare, operator, facility and equipment, results,

statistical analysis, conclusion, discussion, provider, reference

SYRETIATR PRl bR OIS U R e BRI R IR TR RPN BRI AR AR
P2 Fag I RZRIL R A I PRI R BRI DR 22 Sk

Animal model, species name, strain name, human diseases, infectivity, microorganism, category, modeling
factors, making method, evaluation metrics, biological characteristics, medical use, clinical manifestation,

pathogenesis process, clinical diagnosis, pathology, preservation unit, reference

Y ZHR JE A 5 RIE NCBI YRl g 5 | 4 B3R Y 35 95 B | E SRR LR A7 D7 i ARG ek
& FIr S 3Gk

Microbial name, genus name, historical source, NCBI classification number, isolated base, culture medium, main
features, save method, biological hazard, physical state, sharing mode, reference

S EYI A TR PR AR N R AR AR S A L O TR AR S

Laboratory animal, disease name, gender, age, weight, temperature, total blood, volume, whole blood specific
gravity, systolic pressure

TE YT BRATR BARLLR MHEILLR LR SRR A WUEF () WUBR SRR B
Laboratory animal, disease name, total bilirubin, indirect bilirubin, direct bilirubin, urea nitrogen, creatinine
('serum) , creatine uric acid, uric acid

YT TR P24 FR SR HRIE 5 BRRAE 5% S0k

Animal model, disease name, category pathologic map, pathologic feature, reference

SYIETIA TR PRAG 24 FR RIS AR SEARRHAE UL 275 Sk

Animal model, disease name, image type, image, image feature description, reference

FER Y ATR U AR MRS RS RS PEIR S KRG TR RS A
ZRG EMARG NSRS BEE S 3ik

Laboratory animal, general description, gross anatomy, viscera weight, skeletal system, digestive system,

respiratory system, lymphatic system, circulatory system, nervous system, reproductive system, endocrine system,

provider, reference
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gxR1

B

Subject databases

B YEITE LB

Data description

WA o 2 Bl

Comparative behavioral database

R SRS 6
Comparative medicine of

human disease database

PR IR 5 S 2 R e
Comparative gene and
phenotype database
P R 2 SRR B PR
Comparative medicine
literature database
OB G e e
Comparative immunology
database

Laboratory animal

technology database

SRS SRR
Laboratory animal
product database

Laboratory animal facility
database

YIBFEIL IR B PR LR R SRR ST SN T AP AT AR N SRt 2
EPUN
Animal model, disease name, experimental devices, experimental principles, experimental methods, evaluation

methods, evaluating indicator, behavior performance, application, provider, reference

ANZEHHRAFE 4 5 ICD-11 i 5  OMIM % %7 \MeSH % 5 . DO % 5 LU 4 MR AT
5 W AL G PRI RS0 I AE I RIZ BT 2% Sk

Name of human disease, alias name, category, ICD-11 number, OMIM Number, MeSH number, DO number,
infectious diseases, microorganism, summary, epidemiology, pathogeny, pathogenesis, clinical sign, clinical

stages, complication, clinical diagnosis, reference

B AP RS B AR PR R E AL KRBT GO 43T Pathway 4347 .57 SCilik
Gene name, gene number, other name, species, map location, phenotype analysis, GO analysis, Pathway

analysis, reference

SCHR#, (PMID &' FEF | FPOCI 2L LSO 2 OB R AT R AR

Literature name, PMID number, author, abstract in Chinese, abstract in English, keyword, journal, year

LB ATR BRI E LML SR AN R T Bk S Sk

Laboratory animal, disease name, immune organ, immune cells, immunoglobulin, cytokine, antibody, reference

FEGHARATR BORIFE BORT % BRG] BORN ] R R RS 2% 3k
Technical name, technical principle, technical method, operation example, application technology, results show,

matters needing attention, reference

PR AR BESCRATR R ARZE I/ R LR (D REA 4R RV T s O AR E T RE S B N 4
S A B AR SR AR EE 20

Product name, English name, product classification, origin/brand, product specifications, function introduction
making method, product standards, performance parameter, application area, production unit, distributor,

reference quotation, provider, reference

SNYIAE BN A4 FR B SE  Behidbhl FE AT AT UE VR L BORE A E BENE E R S5 S
sy BHIRBEN BRI BB BRI R SR S5 S0k

Facility name, facility category, facility address, owned industry, licence No, permission scope, introduction of
facilities, facility management, scope of business, animal strains, resources, technical specifications, facility

equipment, achievements, personnel provider, reference

4 RSB G A B T A

Figure 4 Bioinformatics tools of comparative medicine big-data platform
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interaction
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Figure 5 Comparative analysis function of comparative medicine big-data platform
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Figure 6 External resources of comparative medicine big-data platform
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B XOR L E LR B E OB BSHL IS WA

(LINERB RS G BFEF 250014 2. 10 R AR EE e A My BE 25 RN L35/ 250000
3AEEA YRR R A PR E] L, 55 250000)

[WZE] BB OIEE 202 s 5 T SO B M, R B 28 T R SR R 2 B
Tk R E SR EEFIRE, SR 2T 22 0 R S s e BRI 90 d & 0 IR,
#R PREMESZN LD >12.0 ¢/ (kg - bw) , BRI Wl BRI 45 R M KL 90 d 2 1 5
PEIE T AR RN ARKEE RAF RE WME S WA R 2 B R L IE 289 5 K/
A LU S K 5 B N BB 2H LB Y TE B M 25 53 (P>0. 05) |, ZH U A B R L 53086 R 28 G728 4k, i 8 4
B2 m K AR B A EVE R & (NOAEL) . HEVESh Y 7. 21 ¢/ (kg - bw) BEPESIPIH 8. 18 g/ (kg « bw)
i AEARUGRMT ARE MR LA 5t e g

[X$ER] BEZWE,; AvESEn; BiL ik, wig s
[hE4S%ES] R-33 [ XEk#RiIZED] A [XEHS] 1671-7856 (2022) 12-0066-11

Study of acute toxicity, genetic toxicity and subchronic toxicity of
Tremella polysaccharide

YANG Fei', YAO Wenhuan', LI Hui', ZHANG Jing', TANG Hui', LYU Shibo', GUO Jie', SUN Shaojing*, LU Zhen®,
CHENG Dong'*
(1. Shandong Provential Center for Disease Prevention and Control, Jinan 250014, China.
2. Shandong Huaxi Haiyu Biomedical Co. , LTD. , Jinan 250000. 3. Huaxi Biotechnology Co. , LTD. , Jinan 250000)

[ Abstract ] Objective  To study the acute toxicity, genetic toxicity and subchronic toxicity of Tremella
polysaccharide and to provide scientific bases for its safe application. Methods Acute oral toxicity, genetic toxicity, and
90 days oral toxicity tests were performed following the national standards of food safety. Results The LDy, of Tremella
polysaccharide was more than 12.0 g/ (kg-bw) , and Tremella polysaccharide was a non-toxic substance. The result of the
three genotoxicity tests were negative. In the subchronic toxicity test, compared with the negative control group, there were
no significant differences (P>0.05) in bw, weight gain, food intake, food utilization rate, hematological indexes, blood
biochemical indexes, urine routine, organ weight, or organ coefficients. Histopathological observations showed no changes
related to test factors. The no observed adverse effect level (NOAEL) of Tremella polysaccharide was 7. 21 g/ (kg - bw) for
males and 8. 18 ¢/ (kg-bw) for females. Conclusions No evidence for acute toxicily, genetic toxicity, or subchronic
toxicity was observed in this Tremella polysaccharide study.

[ Keywords] Tremella polysaccharide; acute toxicity; genetic toxicity; subchronic toxicity
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] Fe#E, LA P<0.05 Ry i P25 5% P<0.01 Stk
EVEESR,
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W58 10% | B BE AR TR E] 8. 00 o *
(kg - bw), it hEREH, Fix =1, 0 2.1 AMzZ2O05F4RIE
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2.2 HEEERTIRE

PRI 30 v 32 1) 4% 7 e 28 [l 722 B 7 R ok
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Table 1 Results of bacterial reverse mutation test (x+s,First time)

AEILFI R (pg) TA97 TA98 TA100 TA102 TA1535
Dose -S9 +59 -9 +59 -9 +S9 -39 +59 -9 +S9
8 129+13.6  148+13.1 35£5.3  36+3.6 137+13.1 142+17.8 253z7.0 263+11.5 15+3.1 21%3.1
40 134£15.6  129+13.5 32+2.5  33:1.2  141x18.1 137£22.0 253%10.5 264+16.0 16+4.2  26%3.2
200 125+19.5 134+6.4 33£2.0  34+3.1 137+15.0 140+13.1 252+8.1 265+13.8 17+1.2  20+5.5
1000 119+7.9  135+25.0 35£3.6  34+4.0 146x18.4 133%4.5 253+14.0 271£9.5 18+3.8  19:1.5
5000 126+9.3  127+13.8  35:4.7  34+5.9  137+8.4  140+15.4 258+15.1 273+13.7 18+4.6 21%6.2
> aiy
. R o 121+£12.5  136£12.2 33x2.0  38+1.5  133£5.5  138+12.3  258+13.1 268+13.5 18+2.1 23%3.8
bpontaneous mutation
presaipag;id
139£25.7  129+7.1 34+2.5  34+4.0  140£12.2 139£13.6  262+5.0 272+10.6  19+3.1  19£4.9
Solvent control
- DIZ]
EF%]E 4 126£5.9  127£33.3  33x2.1  35+3.6  146+4.0  141+10.1 260x4.9 257+14.0 19+6.6 22+5.0
DMSO control
FEE %o 1953+ 950+ 1159+ 1989+ 959+ 1020+ 1978+ 944+ 377+ 424+
Positive control 99,1V 73.5(® 74.3V 65.0% 118.9  222.0® 24,2 95.3® 40.1  71.1®

W (1) BOEbn BRI S0 pgs (2) :2-25E20, BRI 10 pg; (3) - FEEBARR IR, AR 0. 5 wl; (4) 1,8 FR 5L MR, AL 50 ng; (5) . &AM, &
MLO.25 pg ;(6) :2-ZHER I 1 pg,

(2), 2-aminofluorene, 10 pg per dish. (3), Methyl sulfonic acid, 0.5 pL per dish.
dihydroxyanthraquinone ,50 pg per dish. (5), Sodium azide,0.25 pg per dish. (6), 2-aminoanthracene,1 pg per dish.

Note. (1), Dioxone, 50 g per dish. (4), 1, 8-
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R 2 AME P RIS R (225, 5 00

Table 2 Results of bacterial reverse mutation test( x+s,Second time )

L5 ( g) TA97 TA98 TA100 TA102 TA1535
Dose -S9 +89 -S9 +S9 -S9 +S9 -59 +S9 -S9 +S9
8 120£12.0 121+15.3  38+5.8 36+5.6  130+3.5  135£9.8  251x11.2 274%19.5 17+5.0 17+4.7
40 122+£15.5 125+8.2  36+5.7 34%6.4  137+11.9 134+9.1 269+19.1 256+17.8 19+5.6 20+9.6
200 128+8.4  138+3.5  35+4.7 38+4.0  132+3.2  138+12.0 260+20.1 268+19.0 17+4.5 16+4.6
1000 114£8.2  111x17.0 36+4.6  37%5.5 132+11.0  140+4.9  256+8.5  266+12.2  21%5.5  1925.1
5000 106£6.5  133%23.6 36x1.5  36+6.7 127+8.9 13248.5  266+20.6 286+12.7 18+8.7  21%5.6
A % [nl 48
. 115:16.5 140+21.5 36+5.5 35+4.6  133+11.5 137+13.4 267+18.5 265+11.9 18+6.1  18%2.1
Spontaneous mutation
R R
112£12.7 124%9.2  38+1.7 39%2.3  129:4.2 133+8.7  266+19.5 257+17.6  20+5.3  18%7.2
Solvent control
TR
q,]iﬂz & 117422.5 126+21.5 39+5.7  38+3.1 146+27.4  149+9.0 264+21.1 264+11.7 19+3.1 18x2.1
DMSO control
BEA: X iR 1962+ 932+ 921+ 1921+ 1054+ 982+ 1953+ 1073+ 361+ 426+
Positive control 115.1 107.2®  36.3V 50.02 211.1% 137.2» 69.5 85.9% 24.29 5.2

TE: (1) :BOEAR B0 50 pg; (2) :2-FFE25, B0 10 pg; (3) : SRR IR, A0 0. 5 wl; (4) :1,8- "R FEEAL, A0 50 pg; (5) . ZAM, 1
M 0.25 pg 5(6) : 2~ % FEH, R 1 g,

Note. (1), Dioxone, 50 ng per dish. (2), 2-aminofluorene, 10 pg per dish. (3), Methyl sulfonic acid, 0.5 wL per dish. (4), 1, 8-
dihydroxyanthraquinone ,50 pg per dish. (5), Sodium azide,0. 25 pg per dish. (6), 2-aminoanthracene, 1 pg per dish.

®3 PREFL PN (n=5)

Table 3 Results of mammalian erythrocyte micromucleus test

el (kg + bw) K AR () AR () AR PCE/ ( PCE+NCE)
Sex Dose Number of observed cell(n) Number of MN cell(n) (x£s,%o0) Rate i ) :
0.50 10000 20 2.0+1.27 0. 54+0. 04
1.00 10000 22 2.2+0.91 0.55+0. 05
2.00 10000 18 1.8+0.76 0.57+0. 05
T
X RS
Male Kﬁ” T 10000 20 2.0+0.79 0.57+0. 05
Negative control group
PEXT BR Y
) FH PEXTHRAL 10000 232 23.2+3.17™ 0.53+0.08
Positive control group
0. 50 10000 20 2.0+1. 46 0.57+0. 05
1. 00 10000 18 1.8+1.20 0. 54+0. 06
2.00 10000 20 2.0+0.79 0.58+0. 05
W
PEXT R4
Female |3ﬂ KRR 10000 17 1.7+1. 15 0.56+0. 03
Negative control group
X RS
IS AL 10000 210 21.5£7.25™ 0.54+0.08

Positive control group

S A g, ™ P<0.01
Note. Compared with the negative control group, ™ P<0.01.

R4 /DRI G O AR AR AR (1>, %)

Table 4 Results of mouse spermatogonial chromosomal aberration test(n,% )

ARGk W Z A 22 i etk

Al (kg bw) it i N T e AL TS
Dose Break Fragment Micio body Acentric ring cua ouble _0 Pl Exchange
chromosom  centromeric chromosom
1.00(24 h) 14(87.50) 0(0) 1(6.25) 0(0) 0(0) 0(0) 1(6.2)
2.00(24 h) 17(89.47) 1(5.26) 1(5.26) 0(0) 0(0) 0(0) 0(0)
4.00(24 h) 15(83.33) 1(5.56) 1(5.56) 0(0) 0(0) 0(0) 1(5.5)
4.00(48 h) 13(81.25) 1(6.25) 1(6.25) 0(0) 0(0) 0(0) 1(6.2)
Bt IR 13(76.47) 1(5.88) 1(5.88) 1(5.88) 0(0) 0(0) 1(5.88)
Negative control group
P % BR 2 100(85. 47) 3(2.56) 3(2.56) 4(3.42) 1(0.85) 2(1.71) 4(3.42)

Positive control group
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2.5 90 d ZOFIERE S aeiiacs MR IVE SIS .k W =Siiais &
2.5.1 h¥ry—ouse BRI 2L (P>0.05) (£6),

90 d LB 28 d KA S AWK 5 5 5 i
IR BT VA T R B R I Bk T B
L R 4 0400 FIHE T M (KM ) T S WP
WARG A EWE, TSI,
2.5.2 XPKERAE YRR LS R E SR
SRR AR L H A, AR 4 A% 0 ik L 4
x5 PEEIFEAIEY ARSI SE R (n=5)

Table 5 Results of mouse spermatogonial chromosomal aberration test

WRITTE ,8. 00 g/ (kg + bw) 7 ZH FIXS BEZH K
FRUAG A P bR | o R 58 3% T G i, TG 7 Ik

F 4 (kg « bw) ZRTAHEE( ) WA A2 A0 K () W AE A AR (%) A 2253 BHEEL (o)
Dose Number of observed cell(n) Number of aberrant cell(n) Rate of aberrant cell Mitotic index
1.00(24 h) 5x100 16 3.20+0. 45 18.00+2. 12
2.00(24 h) 5%100 19 3.80+0. 84 18.60+1. 95
4.00(24 h) 5x100 18 3.60+£0. 55 18.20+1.92
4.00(48 h) 5x100 15 3.00+£1. 22 18.80+1. 64
BF %o B 20 Negative control group 5x100 17 3.40+0. 89 18.40+3. 21
BHPEXT BB ZH Positive control group 5%100 76 15.20£1.79™ 17. 60+1. 82
e 5 FIEXT AL e E, ™ P<0.01,
Note. Compared with the negative control group, ™ P<0.01.
&6 90 d 2 HEFMERE X K BULE YA AR AL (x£5)
Table 6 Results of total food utilization rate of rats in 90 d oral toxicity test
gasill F (kg - bw) RHIETE (g) P (g) EHIFHER (%)
Sex Dose Weight gain Food intake Food utilization
/ 426.8+22.5 2404.8+129.7 17.76+0. 58
N 1. 00 424.2+28.8 2396. 1+120.9 17.70+0. 72
e 2.00 433.8+27.5 2496.7+114. 1 17.37+0. 64
Male 4.00 435.9+27. 1 2538.3+111.0 17.19+1. 13
8. 00 415.0+28.7 2367.8+164. 4 17.54+0. 84
/ 209. 6+22.6 1712. 6+35.3 12.23+1.22
N 1.00 217.8+20.4 1681. 6+84.0 12.95+0. 96
i 2.00 199.5+17.6 1671.5+144. 8 11.96+0. 81
Female 4.00 225.5£20.0 1725.4x116. 1 13. 08:0. 99
8. 00 214.0+18.0 1719.5+92. 4 12.45+0.97
R7T 90 d 2V EEE I P IR A A AR ()
Table 7 Results of hematological examination for mid-term in 90 d oral toxicity test
P51 Fli (kg - bw) SEY b g LI A TTAL IM21 3 1 L1 4 i R AR /N4
Sex Dose (x10°/L) WBC (x10"/L)RBC (&/L)HGB (%)HCT (x10°/L) PLC
T / 12.07+2.75 8.34+0.20 154.0+4.2 46.0+1.6 1047+107.0
Male 8. 00 10. 08+2. 96 8.42+0.47 159.8£6.6 48.0+2.4 1101£173.8
W / 6.68+1.24 8.37+0.53 154.4+5.6 46.2+2.2 1040+82. 6
Female 8. 00 6.03+2. 64 8.18+0. 53 151.4+10.5 45.4+3.0 1059+73. 5
Pl (kg - bw) rhR A T L 4 A% AN T R 241 IR Rk 21
Sex Dose 53 (%) NEU HIP (%) LYM 53 (% ) MON H I3 (%) EOS 53 (%) BASO
T / 24.6£5.6 67.6+5.4 6.42+0.79 1.18+0. 29 0. 14+0. 05
Male 8. 00 26.1£7.1 64.5+6.3 7.96+1. 68 1.36+0. 34 0. 10+0. 00
I / 15.8+4.3 77.0+5.2 6.38+0.76 0.74+0. 54 0. 06+0. 09
Female 8. 00 14.7£3.9 78.5+4.6 6.02+0.72 0.62+0. 28 0.16+0. 11
el Fik (kg « bw) PRI FILILE S (%) RIEALH (%) BE NG ] (5) AL AR AT EE M
Sex Dose (% 1012/L) RET Ret percentage Immature ralio PT W ] (s ) APTT
T / 0.24+£0.03 2.89+0.43 51.4£4.0 20.2£0.5 13.8+1.7
Male 8. 00 0.22+0.02 2.57+0.09 48.5+3.0 19.2+1.0 14.1+1. 4
i3 / 0.24+0.03 2.84+0.39 45.2+4.9 21.1+0.9 14.7£1.0
Female 8. 00 0.23+0.03 2.78+0. 45 48.4+4. 1 21.3+0.8 14.3+1. 4
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2.5.4 LI AN 2 25 R 2.5.5 MR A AL A0 e 25 1
S BAPEXT R Heds i A i 4. 00 g/ (kg BRI BEPE SR 3 8. 00 ¢/ (kg + bw) 5l

bw) FHE 4 4043 KRR (%) TH.2.00 o/ (kg BEHGEE T SXEA s B 5257 (P<0.05) ,
- bw) Fl 4 PT BEAIKAN 8. 00 ¢/ (kg « bw) FlEmd  [HARTEAMSE E IE W (EEFE N, AU IE7E L Y)
PT FRAK, BEPE 4. 00 ¢/ (kg « bw) R U4 2 B0 RE R B AR &2 1A, 39 2 41 3h ) 45 TR A 5
HE (%) THER R (%) FE A (P<0. 05 5% P<0.01) X HRAH L8 T i 3 25 7 (P>0. 05) , H HE I 7E
(R7.3£8.%9), ASES F R ISR (R 10 3R 11 & 12)

8 90 d & BRI AR W M A A 45 SR (x5 ,n=10)

Table 8 Results of hematological examination for final-term in 90 d oral toxicity test

. EE ) IR EARA ) R A M EHA TR I/MRTTEL
P ik (kg « bw) 5 2 0
Sex Dose (x10°/L) (x107/L) (g/L) (%) (x10°/L)
WBC RBC HGB HCT PLC
/ 9.46+2.45 8.67+0.91 149. 1+13.3 44.46.0 934+107.9
\ 1.00 8.38+1.32 9.09+0. 25 153.1£5.3 47.321.7 945+77. 8
e 2.00 9.57+1.85 8. 68+0. 40 145.8+7.3 45.5+2.0 892+149. 6
Male 4.00 9.38+1.48 8.90+0. 71 149. 1+13. 1 46.9+3.9 958+161. 6
8.00 8.21+2.10 8.75+0.28 149.8+5.3 47.0+1.3 937+115.3
/ 5.48+1.95 8.45+0.28 148. 6+4.8 44.8+1.3 908+73. 7
i 1.00 5.22+1.90 8.30+0. 46 145.9=+8. 1 44.0+2. 4 896+141. 6
Fe'fn&ale 2.00 5.14x1.73 8.200. 22 145.4x4.0 44.0+1.2 883+109. 2
4.00 5.31x2.01 8.30+0. 28 146.3+2.3 44.0+1. 1 890+98. 4
8. 00 5.36+2.17 8.37x0.47 146.5+7.5 44.3+2.3 909+81. 6
- IR (ke - b) et ezl T L 44t TR AN Y WE TR 240 it W& Bk 41
Sex Dose FATH (%) (%) HA (%) A (%) A (%)
NEU LYM MON EOS BASO
/ 33.019. 1 59.3£9.0 6.68+1.07 0.910.59 0. 120. 08
1.00 29.2+8. 4 61.1+9. 1 8.731.85 0.940. 37 0. 120. 06
e 2.00 32.744.0 57.245.4 8.72+2. 10 1.26+0. 47 0.20+0. 11
Male 4.00 31.9+7.9 57.6+8.0 8.57+2.45 1.79+0.59 0. 170. 09
8. 00 38.0£10.5 53.19. 1 7.31x2.24 1. 430. 90 0.22+0. 11
/ 19.3+3.9 72.8+4.0 6.68+1.37 1.080. 76 0. 16+0. 10
_ 1.00 25.9+7.7 65.4+8. 1 7.340. 96 1. 240. 46 0.16:0. 18
Feﬂfale 2.00 23.15.9 67.2+6.8 8.23+1.53 1. 40+0. 72 0. 100. 14
4.00 29.0+8.6" 62.6+9.9" 8.31x1. 14 1.030. 50 0.13+0. 15
8. 00 23.246.9 67.8+6.3 7.86+2. 15 1.02:0. 55 0.11:0.17
o I (ke - by) Wéﬂﬁéﬁﬂﬁﬁ%ﬁ( ZILL T o3 H KB {56 0L it S s ) ?ﬁﬂzé’ﬁé‘j\éﬂu
Sex Dose (x107/L) (%) (%) (s) TR (5)
RET Ret percentage Immature ralio PT APTT
/ 0.200. 03 2.410.75 47.046.2 21.5+1.0 18.5<1. 1
‘ 1.00 0.210. 03 2.27+0.32 45.2+4.2 21.3=1. 1 18.9+1.6
e 2.00 0. 19:0. 02 2.23:0.21 46.13.2 19.7£1.5* 19.6=1.5
Male 4.00 0. 190. 02 2.16+0.46 45.945.4 21.1x1.1 17.3£1.9
8. 00 0. 18+0. 03 2.07+0.32 46.16. 1 20.0+1.3" 18.4+1.0
/ 0.210. 04 2.47+0.42 38.56.4 21.9x1.7 13.4=1.5
_ 1.00 0. 180. 03 2.23+0.40 40.6+7.7 20.3£1.0 14.7+1.2
Fe"i]e 2.00 0.200. 03 2.42+0.32 41.8+9.3 20.5+0.8 13.4£1.3
4.00 0. 19:0. 03 2.32+0.34 43.2+4.0 20.9x1.5 14.7+1.3
8. 00 0. 190. 03 2.24x0.37 40.4x5.4 21.0+1.2 13.0£1. 4

A AR, T P<0.05, T P<0.01,
Note. Compared with the negative control group, *P<0.05, ™ P<0.01.
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2.5.6 JRIEKAE LS R

5T B R, R T B P 8,00 g/ (kg -
bw) FIEARE A B EMEZE S (P<0.05) ;5K
HWIMEME 2. 00 ¢/ (kg - bw) FIE 4 pH (HF B2
5 (P<0.05) HIHFEARM R Z IEFEIEHE N, A
AFAEAE W 238 S, AR 45 51 a2 45 T4 B 4 T
nEER,

2.5.7 JRERAEF

(1) KA

90 d 28 HEpPEIR IR 45 S, KRS 450 i 41
S A FCRAR B O R B
BERE. T s b g B R
[N ZE Y SN WEIN TR A = =S (=T
I JE S5 2H 2 2 B X8R UL P B S

RO 90 d & ORI WSS I M IR AR A L5 R (v2s,n=75)

Table 9 Results of hematological examination for recovery-term in 90 d oral toxicity test

SE AR AR IR g e MM £12E 1 212 AR /MR TR
P51 I (kg « bw) 9 12 9
Sex Dose (x10°/L) (x10°/L) (g/L) (%) (x10°/L)
WBC RBC HGB HCT PLC
T / 10. 89+2. 32 8.89+1.09 137.8+16.0 43.5+5.0 801+85.5
Male 8. 00 9.55+2.63 9.35+0.76 146.0+7.2 46.7+2.4 879+113.3
i3 / 5.18+1.71 8. 64+0. 26 150.0+3.5 46. 1x1.1 784+46.3
Female 8. 00 5.48+1.95 8.49+0. 42 149. 6+6. 5 45.8+2.3 848+101.9
o A (kg - bw) :E‘/f’i*f/i?ﬂiﬂﬂ l*ﬂ‘lﬂ?ﬂﬂﬂ@ fﬁﬁ?ﬂﬂﬂ@ iﬁﬂﬁéﬂﬂﬂﬂ fﬂﬁ’ﬁ]ﬁéﬁiﬂﬂ
Sex Dose Hr (%) Hor (%) Hor (%) Hr (%) HArH (%)
NEU LYM MON EOS BASO
T / 24.6+5.6 67.6+5.4 6.42+0.79 1. 18+0. 29 0. 14+0. 05
Male 8. 00 26.1+7.1 64.5+6.3 7.96+1. 68 1.36+0. 34 0. 10+0. 00
i3 / 15.8+4.3 77.0+5.2 6.38+0.76 0.74+0. 54 0. 06+0. 09
Female 8. 00 14.7+3.9 78.5+4.6 6.02+0. 72 0.62+0. 28 0.16+0. 11
P A1 (kg - bw) Wéﬂﬁi’lﬂﬂﬂ}é\ﬁ A EANE R AR L F T 101 T8¢ J57 1) ‘{ﬁﬁé%ﬁﬁ@élﬂl
Sex Dose (x10"/L) (%) (%) (s) TG AT ()
RET Ret percentage Immature ralio PT APTT
i3 / 0.24+0.03 2.89+0. 43 51.4+4.0 20.2+0.5 13.8x1.7
Male 8. 00 0.22+0.02 2.57+0.09 48.5+3.0 19.2+1.0 14.1+1. 4
e / 0.24+0.03 2.84+0.39 45.2+4.9 21.1+0.9 14.7+£1.0
Female 8. 00 0.23+0. 03 2.78+0. 45 48.4+4. 1 21.3+0.8 14.3+1. 4
R 10 90 d 2 AR U B AECEE R (vxs,n=35)
Table 10 Results of biochemistry examination for mid-term in 90 d oral toxicity test
5 i (kg - bw) ﬁ%ﬁg%% ﬂ%ﬁ;ﬁg{% JRZ (mmol/L) HILEF ( mol/L) AH [ % ( mmol /L)
Sex Dose iede TR BUN CR CHO
(U/L)ALT (U/L) AST
T 56.6+9. 8 173.2+33.9 6.76+0. 44 26.98+5. 07 1.43+0. 18
Male 8.00 51.4+3.8 195.2+33.5 6.30+0. 34 26.90+3. 87 1.52+0.28
I 49.0+8.9 159.4+18.3 6.51+0.51 29.81+3.01 1.48+0. 32
Female 8. 00 49.4+8. 4 142.2+16.5 6.46+0. 63 32. 66+4. 55 1. 80+0. 37
5 il (kg » bw) Hit =8 (mmol/L) I BE ( mmol /L) BEHA(gL) HEH (/L) HAEE/BREE
Sex Dose TG GLU TP ALB ALB/GLB
T 0.56+0. 12 7.38+0. 88 56.6+1.6 28.4+1.7 1.01+0. 07
Male 8. 00 0.55+0. 10 7.00+0. 68 56.0+1.2 29.1+0.5 1. 08+0. 06
I 0.35+0. 11 6.16+0. 63 59.0+0.9 29.7+0.9 1.01+0. 09
Female 8.00 0.49+0. 18 6. 05+0. 80 58.8+2.1 30. 1+2. 4 1.06+0. 15
VRl (kg - bw) | WEEBMG(U/L)  AAREEE(U/L) B (mmolL) B pamol/ L) A (mmol/1)
Sex Dose ALP GGT K* Na* Cl~
i3 88.6+11.9 2.22+0. 34 6.02+0. 28 140. 2+0. 45 104. 4+0. 55
Male 8.00 90.4x14. 1 2.34+0. 38 6.30+0. 48 140. 0+2. 00 105.0+2. 24
i3 50.4+9.0 2.64+0.33 5.96+0. 86 139.8+1.92 103. 8+0. 84
Female 8. 00 45.4+9. 8 2.30+0. 26 6.40=0. 54 141.6+1. 34 105.6+1.34"

5 A, P<0.05,

Note. Compared with the negative control group, * P<0. 05.
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(2) N LU B AR AT

Xof REZH R ) et 2 O BR A IO e B D) e A
R IR L A v ) 4 A D B sl o B i
A2 MO B T K R L RO e v ) 2 ) I
A 1 BT ULEE 2 /N Y R 0 S e A, kb
PR AR A LIS, A T A SR B8, I v 79 %
FRAL4% 1 PRI DL YA DX PN AS0TR B9 9 0 A 5 Pk 5
FEd 1 F AT WLEE E i S, 5840 il o s ik A
DI AL, T XoF R 2L R e ) L % IR A A%

A1 H ]S EI ] 5 58 Ml b He 3 A il BEA
JEE IR A s R 76 B AT A0 VR 30 P R
FRRZH A5 1 R BT WS /N AR PR | /NS | i 4
JHO A K, W A e 4 € 3 i, TR P IR B S A
X, A BN IR e, NE B AR A

(3) WERS R B0 e 45 21

TR R AR B, O TUE B R LR R
JF BB SR BFFER T OSSR 2 4G I R
AR R B X IR LRI TE B PR 25 % (P>0.05)
(#13~3%16),

F 11 90 d & FEPERE AW MR A LS5 R (225 ,n=10)

Table 11 Results of biochemistry examination for final-term in 90 d oral toxicity test

PESL R (kg - bw) AARE NEsme & Gomol/L) AU wmol L) A 1 ol /1)
Sex Dose LRI HLHCRS BUN CR CHO
(U/L)ALT (U/L) AST
/ 51.4+10.0 150. 4+23. 0 5.53+0.29 37.35+6. 15 1.37+0.23
' 1. 00 52.0+10. 4 149. 8+22. 4 5.45+0.57 36.57+5.97 1. 26+0.27
s 2.00 56.3+8.4 161. 6+20.2 5.99+0. 69 40. 28+6. 65 1.30+0. 22
Male 4.00 56.1+9. 6 173.5+30.0 5.66+0. 41 39.83+5.24 1. 38+0. 22
8.00 51.2+6. 1 174.5+29.5 5.640. 56 35.68+6. 03 1.24+0.23
/ 48.6+7.5 168. 8+23. 4 6.79=0. 51 47.62+7.25 1. 56+0. 26
‘ 1. 00 47.2+7.5 176.3+30. 1 6. 12+0.70 52.60+7. 05 1. 55+0. 31
e 2.00 50.7+7.3 167.8+19.0 6.20+0. 63 43.98+5.38 1. 66+0. 26
Female 4.00 45.4+7.1 163.3+19. 1 6.33+0. 54 43.22+7.86 1. 65+0. 32
8.00 50. 4=6.7 160. 9+16. 4 6.35+0. 82 44. 69+5.38 1. 58+0. 30
5] FliE (kg - bw)  Hl =l (mmol/L) 1A ( mmol/L) BEA (/L) HEH(g/L) FEA/BRE A
Sex Dose TG GLU TP ALB ALB/GLB
/ 0. 50+0. 11 7.58+1.02 56.4+3.7 25.7+2.2 0. 84+0. 07
‘ 1.00 0.50+0. 15 7.41x1.02 56.7+3.5 26.3+2.7 0. 870. 09
e 2.00 0.43=0. 16 7.82+0. 87 59.4+4.0 26.9+2.3 0. 83+0. 09
Male 4.00 0.51=0.20 7.81=1. 11 55.4x3.7 25.5+2.2 0. 86+0. 09
8.00 0.45+0. 17 7.91+0. 71 57.8+3.9 26.7+2.0 0. 86+0. 07
/ 0.47+0. 14 7.26+1.00 64.3+3.7 33.1+1.3 1. 07+0. 09
1.00 0.42+0. 14 6. 87+0. 94 63.6+3.2 32.942.6 1.08+0. 10
‘ e 2.00 0.51=0. 14 6. 66x1. 00 65.0+3.2 34.2+1.8 1. 11+0. 09
Female 4.00 0.45+0. 14 6.90+0. 93 64.8+3.6 34.1+2.4 1. 11+0. 09
8.00 0.48+0. 16 6. 670. 94 63.75. 4 33.412. 1 1. 11=0. 09
4531 FE (kg - bw) B&EEU%?%@& /ﬁ%%tfffj(% A (mmol/L) £ ( umol/L) £ (mmol/L)
Sex Dose ALP GCT K* Na* Cl™
/ 56.4=10. 1 2. 68+0. 32 5.84x0. 66 142.2+3.91 105. 62.5
1. 00 56.7+11.7 2.70+0. 36 5.62+0. 46 139. 5+5. 80 104.2+6.5
gt 2.00 53.2+11.8 2. 640,37 5.990. 69 142. 6+3. 06 106. 6+2.7
Male 4.00 50.2+10. 3 2.41+0. 45 5.40+0. 46 138.8+3.7 103.3£2.3
8.00 54.7+9.8 2.45+0.35 5.50+0. 49 142.422.8 105. 7+2.2
/ 31.2+5.9 2.3420.37 5.70+0. 67 142.9+1.5 105. 1+2. 4
1. 00 28.9+4.3 2.37+0.42 5.27+0. 66 143.1+1.7 105.3+2. 1
He 2.00 29.5+4.6 2.29+0.35 5.610. 67 142.6+1.0 105.5+1.2
Female 4.00 28.1+4.6 2.15+0. 31 5.50+0. 80 142.41.0 105.3+1.5
8.00 29.9+4.5 2.31+0. 44 5.79+0. 42 142.5+1.0 105.8+1.5
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Table 12 Results of biochemistry examination for recovery-term in 90 d oral toxicity test

F12 90 d N FEEEGR A WS R RAE LSS R (x2s,n=5)

AR MBS NiCE7) .
gl (kg + b i o JR% /L JULE /L JOEL i /L
DIRGEh egmon) asgmuny  OF o/l BTGl H(mmol/1)
' ALT AST
i3 / 63.8+11.3 203.2+38.8 5.79+0. 62 51.40+6. 53 1.28+0. 14
Male 8. 00 57.4+9.2 174.0+29. 3 5.64+0. 82 50.92+7.70 1.35+0. 19
W / 41.4+6.5 128.2+17.7 6.28+0. 86 48. 74+8. 67 1.63+0. 18
Female 8.00 41.0+4. 8 131.8+18. 1 5.77+0. 68 51.74+£8. 11 1.75+0. 26
5 (kg « bw)  HIM=AE(mmol/L) i (mmol/L) BEM (g/L) F#EM (/L) HEH/EREN
Sex Dose TG GLU TP ALB ALB/GLB
i3 / 0.73+0. 14 9.65+1. 80 61.0+3.2 30.4+2.3 1. 00+0. 08
Male 8.00 0.70+0. 12 9.56+1.45 59.0+3.0 28.5+2.3 0.93+0.08
Wi / 0.56+0. 16 9.01+0. 33 67.1+£4.0 33.8+3.0 1.02+0. 09
Female 8.00 0.55+0. 17 8. 87+0. 85 67.7+4.6 33.8+2.2 1. 00+0. 10
£S5 FliE (kg « bw) BRPEBERREG (U/L) AR kG (U/L) B (mmol/L) 4 ( wmol /1) % (mmol/L)
Sex Dose ALP GGT K* Na* cl”
i3 / 63.4+9.9 2.58+0.55 5.72+0.50 142.2+7.9 106.0+3.5
Male 8.00 59.6+9. 1 2.42+0.20 5.38+0. 53 141.6+4.3 105.2+2.5
Wi / 24.0+4. 4 3.38+0. 56 5.76+0.99 140. 0+4. 1 104.4+2.6
Female 8.00 22.4+3.6 2.87+0.41 5.60+0.92 143.6+5.2 106.4+2. 8
R 13 90 d & HFFMEREARMNERS T i (25,0 =10)
Table 13  Organ weight for final-term in 90 d oral toxicity test
P FiE (kg - bw) i (g) DE(g) Mz (g) B AR () JH(g)
Sex Dose Brain Heart Thymus Adrenal gland Liver
/ 1.914+0. 185 1.342+0. 141 0.474+0. 117 0.061+0. 008 13.034+1. 303
‘ 1. 00 1.918+0. 047 1.349+0. 180 0.484+0. 100 0. 061+0. 006 12.269+1. 070
e 2.00 1. 824+0. 152 1.296+0. 084 0.505+0. 102 0.064+0. 013 12.789+1. 412
Male 4.00 1. 859+0. 145 1.341+0. 145 0.451+0. 094 0. 060+0. 005 12. 629+0. 966
8. 00 1. 933+0. 140 1.251+0. 125 0.433+0. 099 0.064+0.015 12.239+1. 407
/ 1. 766+0. 068 0. 841+0. 098 0. 382+0. 089 0.086+0.018 6.908+0. 953
} 1.00 1.722+0. 069 0. 828+0. 096 0.380+0. 053 0.079+0. 022 6. 897+0. 628
e 2.00 1. 746+0. 065 0. 831+0. 100 0. 354+0. 075 0.075+0. 004 6.413+0. 260
Female 4.00 1.787+0. 073 0. 848+0. 074 0. 386+0. 060 0.080+0.016 6.713+0. 828
8.00 1.757+0. 097 0. 846+0. 078 0.383+0. 076 0.078+0.013 6. 859+0. 582
BRI (kg - b) H(e) Mg AL/ TH(g) W5/ SR )
Sex Dose Kidney Spleen Testis/ Uterus Epididymis/Ovary
/ 3.247+0.314 0.922+0. 135 3. 124+0. 290 1.317+0. 115
1. 00 3.270+0. 272 0. 850+0. 042 3. 135+0. 275 1.381+0. 171
e 2.00 3. 183+0. 294 0. 864+0. 100 2.984+0. 200 1.350+0. 181
Male 4.00 3.196+0. 222 0.851+0. 083 2. 898+0. 466 1.259+0. 158
8. 00 3.056+0. 354 0. 838+0. 102 2.917+0. 130 1.274+0. 143
/ 1.787+0. 179 0. 576+0. 049 0.682+0. 119 0. 175+0. 028
! 1. 00 1.749+0. 165 0.555+0. 055 0. 685+0. 126 0.171+0. 019
He 2.00 1. 636+0. 177 0.526+0. 043 0.701+0. 160 0. 172+0. 036
Female 4.00 1. 645+0. 164 0. 553+0. 059 0. 774+0. 210 0. 188+0. 032
8. 00 1.692+0. 170 0.561+0. 058 0.754+0. 272 0. 177+0. 037
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R 14 90 d 2 HFFEREARNERS REL (25,0 =10)

Table 14  Organ coefficient for final-term in 90 d oral toxicity test

5 FiE (kg - bw) 2SR (g) i/ A (% ) /R (%) M i/ 1A (%) B LA E (%)
Sex Dose Fasting weight Brain/bw( %) Heart/bw( %) Thymus/bw( %) Adrenal gland/bw( %)
/ 479.3£22. 1 0.40+0. 04 0.28+0.02 0.10+£0.03 0.013+0. 001
X 1. 00 475.3+27.8 0. 40+0. 03 0.28+0. 04 0. 10£0. 02 0.013+0. 002
e 2.00 482.8+27.2 0.38+0. 04 0.27+0.02 0.10+0. 02 0.013+0. 003
Male 4.00 488.9+27.6 0.38+0. 04 0.27+0.02 0.09+0. 02 0.012+0. 001
8. 00 472.7+27.7 0.41+0.04 0.26+0. 02 0.09+0. 02 0.014+0. 003
/ 269.1+18.3 0. 66+0. 03 0.31+0.03 0.14+0.03 0.032+0. 007
) 1.00 275.2+17. 1 0.65+0.05 0.30+0. 03 0.14+£0.02 0. 029+0. 008
L 2.00 254.3+18.6 0.69+0. 05 0.33+0.04 0.14+£0.03 0. 030+0. 003
Female 4.00 272.7%15.2 0. 660. 05 0.310.03 0. 14x0. 02 0. 0290. 005
8. 00 269.9+18.2 0. 65+0. 04 0.31+0.03 0.14+0. 02 0. 029+0. 006
BHAGeeb BT WG WA SAGEE/RTR() R
Sex Dose Liver/bw( %) Kidney/bw( %) Spleen/bw (%) Testis ( Uterus) /bw( % )
(Ovary)/bw( %)
/ 2.72+0.23 0.68+0.07 0. 19+0. 02 0.65+0.05 0.31£0.03
‘ 1.00 2.58+0. 15 0.69+0.05 0. 18+0. 01 0. 66+0. 05 0.33+0.03
e 2.00 2.65+0.23 0. 66+0. 05 0. 18+0. 02 0. 62+0. 07 0.31+0. 04
Male 4.00 2.58+0. 14 0. 65+0. 05 0.17+0.02 0.59+0. 09 0.29+0. 03
8. 00 2.58+0.20 0. 65+0. 06 0. 18+0. 02 0.62+0. 04 0.31+0. 04
/ 2.56+0.20 0. 66+0. 05 0.21+0.02 0.25+0. 04 0.08+0. 01
5 1. 00 2.51+0. 15 0. 64+0. 06 0.20+0. 01 0.25+0.05 0.08+0. 01
e 2.00 2.53+0.12 0. 65+0. 07 0.21+0.02 0.28+0. 06 0.09+0. 02
Female 4.00 2.46x0. 22 0. 600. 05 0. 200. 02 0.28+0. 07 0. 080. 01
8. 00 2.54+0. 15 0. 63+0. 05 0.21+0.02 0.28+0. 10 0.08+0. 01
R 15 90 d L MR B INZE AUIE AR LA (ws ,n=10)
Table 15 Organ coefficient for recovery-term in 90 d oral toxicity test
5 i (kg « bw) i () OlE(g) Mz (g) B LR () JF(g)
Sex Dose Brain Heart Thymus Adrenal gland Liver
T / 101.965+0. 102 1.338+0. 186 0.486+0. 130 0. 052+0. 011 12.407+1.717
Male 8.00 101. 934+0. 085 1.317+0. 095 0. 435+0. 099 0.057+0. 010 11.955+1. 138
it / 101. 720+0. 046 0. 823+0. 116 0.350+0. 049 0.075+0. 019 7.072+0. 561
Female 8. 00 101. 677+0. 146 0. 858+0. 095 0.357+0. 067 0. 075+0. 006 6.936+0. 667
PES ik (kg « bw) H(g) i (g) I/ FE(g) Bt 52/ BR L ()
Sex Dose Kidney Spleen Testis/ Uterus Epididymis/ Ovary
T / 103. 041+0. 442 0.781+0. 125 3.130=+0. 226 1.312+0. 317
Male 8. 00 102.917+0. 195 0.814+0. 115 2.891+0. 207 1.358+0. 164
e / 101. 741+0. 142 0.562+0. 058 0.726+0. 164 0. 169+0. 028
Female 8. 00 101. 716+0. 102 0.567+0. 079 0. 679+0. 098 0. 163+0. 015
R 16 90 d NI WIS IERR R AL (245,0=10 )
Table 16 Organ coefficient for recovery-term in 90 d oral toxicity test
el (kg « bw) ZAT (g) i/ VR H (% ) O/ EE (%) ¥ fi/ PR FE (%) B LR ARE (%)
Sex Dose Fasting weight Brain/bw Heart/bw Thymus/bw Adrenal gland/bw
T / 10468.2£22. 6 0.42+0.03 0.29+0. 03 0.10+0.03 0.011+0. 002
Male 8.00 10464.0+17.9 0.42+0.02 0.29+0. 01 0.09+0. 02 0.012+0. 002
it / 10267. 8+£22.0 0. 65+0. 06 0.31+0. 05 0.13+0.03 0. 028+0. 007
Female 8.00 10263.2+14.0 0. 64+0. 04 0.33+0. 03 0. 14+0. 03 0. 029+0. 003
el F (kg - bw) WF/ARTE (%) /R (%) i/ AR (% ) SEIL(FE) /AR (%) BRSO AR (%)
Sex Dose Liver/bw Kidney/bw Spleen/bw Testis( Uterus) /bw  Epididymis( Ovary ) /bw
T / 102. 64+0. 26 0. 65+0. 08 0.17+0. 02 0.67+0.02 0.28+0. 06
Male 8. 00 102. 59+0. 24 0.63+0.04 0. 18+0. 02 0. 63+0. 06 0.30£0. 04
i3 / 102. 65+0. 26 0.65+0.08 0.21+0.02 0.27+0. 06 0. 06+0. 01
Female 8.00 102. 64+0. 23 0. 65+0. 06 0.22+0. 04 0.26+0. 03 0. 06+0. 01
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Research and innovation in the practice of animal quality control in a
university laboratory animal center

ZHANG Zhini', YANG Liheng', YAN Chu®, CAI Weibin'*
(1. Laboratory Animal Center, Sun Yat-Sen University, Guangzhou 510006, China.
2. Animal Husbandry and Veterinary Station of Guangzhou Baiyun District, Guangzhou 510550)

[ Abstract]  Objective The quality of laboratory animals directly affects the quality of data they provide and has a
substantial impact on public health and safety. Methods To improve the quality of laboratory animals, a management
system and pathogen-detection scheme were implemented for the unique conditions in a university laboratory animal center
with animals from different sources and high personnel traffic. Results The laboratory animal accreditation system,
etiology surveillance system and animal-related supplies, was established and implemented. Since 2018, 1481 non-living
animal samples were detected, 106 of which were pathogen-positive. In addition, 395 live animal samples were detected,
38 of which were pathogen-positive. A total of 363 animal-related supplies were monitored. Conclusions Several severe
infectious-disease-agent-positive animals were forbidden to enter; opportunistic-agent-positive supply units were closely
monitored ; and the objective monitoring of pathogen genealogy in rats and mice was adjusted and updated. Hence, the
quality of the laboratory animals was evaluated in time to prevent false result .
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R 1 2018~2021 4FEK /) BRI G S %
Table 1 Objective monitoring pathogen genealogy of rat and mouse form 2018 to 2021

M 2018 4F: 2019 4 2020 4F: 2021 4R
Content 2018 Year 2019 Year 2020 Year 2021 Year ™
JINERITF R 95 B
D RUIF 557575 1.2 1.2 1.2 1.2
Mouse hepatitis virus
G W (O 2 BR
G R R 12 2 | ,
Staphylococcus aureus
4 IEa
RIFT A . 1.2 1.2 1 1
Pseudomonas aeruginosa
s i e
iR SRR 123 123 123 123
Klebsiella pneumoniae
e AT
E‘ﬂﬂim'ﬁm“ﬂ@_ 1.2.3 1.2.3 1.2.3 123
Pasteurella pneumophila
N g AR
/ / 2 2
Murine Norwalk virus
L‘Fﬁ#«ﬁtﬁ% . / / 2 2
Corynebacterium bovis
L / / / 1
Flagellates
N iEA. ==
PUL 3 3 3 3
Hantavirus
IR 3 3 3 3
Mycoplasma spp.
o (0 b e T T
R E T 3 3 ; ;

Bordetella bronchis

T 1 B8 DX/ BUR RGN T H 52« 5288 DX/ BUR AR N IT H 53 K BUR IS TT H . :2021 4E5ETH H UL 6 A,

Note. 1, Objective monitoring pathogen genealogy of mouse for breeding area. 2, Objective monitoring pathogen genealogy of mouse for experimental area.

3. Objective monitoring pathogen genealogy of rat. *, 2021 statistics date ends in June.

1.2.2 FREEMIE LR IX

ZIXAUTT Esh Py Sc i, 28R B0, AT ke
P NS R R S A IR, — 20k
V5 Bh W s 2R3 31 1) At FE UL 5 s — Ok VR sh ) 4K
DUIE S W D J A P AR I Bl AT 1. 1 B
PRI NS
1.2.3 @A LE X

XA JEsh ) S i, A5 1E B0, 3 XX Y
ST R R R LA . RN ST 1. 1
FEBYIRIE” N2
1.2.4 #HFHEKX

TR DK PHAT B B 182 it 10 e A B 48 SR AN F
P EFAARKG I | TR ATy 27 W5 B H: At 57 52 41
BREIG , T 3% H SOJE AR o] B e 14 it ) 1
V=S DNIAURS Tt e M e B/ LK G BTSSR S
1.3 ZEFIHYERFIE &N
131 g

BB ORI S S ) (r Rk ) 0
AT E AR 15 9 +SPF G0 I, 18 s [ P9 A A7 L
XoF B 40 S5 5 5 Wi A R ) D, DN R s L 4
BRPRAT TR A5, 1 M 0 235 5 | Ak e 5ol 040 DA i 4 il

o5 SR A O SRR TN I, I A G g 10 W g D 3 1
TR B S 3 5 A X 3 32 AT A A ) R
EEyrEe
1.3.2 HEy

TEEERS T, AR TAEN R i
BN GIAT H % B E K5 TAE, W sh Y
H# R O, & 58 shi) St BB &k
W2 W J5 AT AH L ) By 455 A R it R I D )35
Jita R B R AR A SR T AR ST
3 JER ) 0 0 A0 A R it ) 9 S T W AT
1.4 ZWHPH“ m3T RIS
1.4.1 Sh¥ik At

K2 >k 52 A 5290 5 i sl Itk KAEIE L, 3
Yy Iz S BRAT A AR LR AN AT X A s
M A P B RIS I e R AN BT W S W )
MR T 5 o A TRt A A BN B3 AT S 5 B ) 28
2, S 510 TAE N SR s A it iy
1.4.2  sh¥EIridit

Jo 15 it PN R L B Bl ) 7 Tk A B R
PRBEAAR IS A @ IE AN 98 FHE B4
BOR R A &, 70 B B it N A S O i
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i EEAE R Y, W T s e
St
1.5 zhitEx A& SN

I AR AR B oK e 2 S I A 3 H R] A
JitE RSB A PR W AH 5 i AN sl ) kO 7K R R
L D B I R AR AR A1

2 mIEENTAE

2018 4E LI, ZEAIN T 1481 HE UK AR 16 A 52
WA T G S 2 E | R SR
T B KL, 106 HEUOR R HME, Kby 15
HE/N U R % EE ( Mouse hepatitis virus, MHV ) FHPE /N
ﬁjﬂﬂﬁ% B W IAT % IR AL R 2 i R K R A K

B, S e L TP IR AS A7 T 7 MARVA A
%W’Eiﬁ%ﬂ:&ﬁo 65 328 1) 3 X S A BN T A5 4
G F AR IR HE AU 5 2% g I T ke 3 1 3
FW (W 0.13 ~ 0.26 mol/L i & 2 W
0.008 L/m*) XAl 3723 (0] | fA ¥4  GEBR A1) 5 2= 10 F

H s

IME T, % 24 h 5, FFa 6 K HERU T B
(B H FEOC) i B % 55 A Se AT i e K R B
AR DR TR VR BE T BRI B, PRAT S IRR 5
PIAROCHLE A 2 A 2 o 2= 0 3 A E R e
I, B 28 AL FHERL T $AT DX S A b B, 28 <03
BEFNVE N RECE S G T TR, R, %
P 35 XS o Bl 1, I — 4 I A 1k [R) R U 1 52
BsiE A K T 395 G MR Sh AR A, Hod 38
(5113 L S A , ARG 3001 D ARG N S 4 2 4y 357 <7 B AR
TR, A AR Bl P A A e 0 D BH A HE R L
B2 2021 3K 17. 72% , Ui 3h 40 A i 9 Ji
D RAEH BB, 1 AR BH 2R [ 2019 4F
LT R, D) 5 B o i B i sh W BRAT T A= 434
fb, BARFEIEEILE 2,
NSRRI T E , 2018 AF Wl (4 2h ok A
12 52,2021 4EE 3k 27 K, B B4 BT sk
AR 2 ZFE, sh i B35 AR5, (0 R AR &
7J<¥7ﬁﬁﬂmm LR 3,

T2 2018~2021 455 AR
Table 2 Pathogen detection form 2018 to 2021

M 2018 4 2019 4 2020 4F- 2021 4F*
Content 2018 Year 2019 Year 2020 Year 2021 Year”
. 3E(ﬁ1z(:+$zt\ 442 301 439 299
Non-living animal samples
3} S y
R & . 31 6 16 53
Pathogen positive
W3R (g
[SH@%:(/C) 7.01 1.99 3.64 17.72
Positive rate
/NEUIT 58 5 8 BH 1 7 5 ) 4
MHYV positive
.. ﬁjﬁi#j& 101 60 135 99
Living animal samples
fﬁﬁ?’i[‘ﬁ‘& . 20 7 6 5
Pathogen positive
SH P 32
IB&%(%) 19.8 11. 66 4.44 5.05
Positive rate
TE: " 22021 4EGeit H UL 6 1,
Note. ™, 2021 statistics date ends in June.
3 2018~2021 AL LA IH
Table 3  Supply units form 2018 to 2021
A 2018 4 2019 4 2020 4 2021 4"
Content 2018 Year 2019 Year 2020 Year 2021 Year "
m s
BLiL 12 21 20 27
Supply units
g JE B 6 5 5 6

Pathogen positive

722021 ARG H IR 6 H

Note. * , 2021 statistics date ends in June.
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3 itig

T L 38 S 58 3 4 14 A 0 R 4 o o R
Hh AT B D 0 R B S5 56 8 ) o ) A AR
Bk, 15, BEA 25t U)W A% e L, i i it 1) 2
RESPIX, AN [A] 2 i DX Sk AT 1 A [] A A6 8 il 4
JEE M 0 D #) % ok SRR | Sl A O T i S5 Y E
SOTRIN A A A R S A s Y
PEA BT WLk 195 e XU 5 e 301 7 4 M A%
SBTS935, K St BH A2 3l ) HR B A Bt 2 41
WS 5 2y 0 (ARG 235 SR AL 52 1 28 1 0 B B
HUA PR H R A e Y A A L — | TG S A A
RS r % 3 ) s I A 7 Bl ) 0 20 HE A A
A T A ] 2 A 2R SR A R It 5 3 Tk
FHIK R RE B DCTRAG I | o st K R CR MR B AR
PRI 00 B3 L, S T80 49 7K ML o TR 4 £ TS8R
ST A AR S AT | H R R B TAR
e B B L ot SCRr . U, B DR
R HL DBt T B 1 AL R R, oD i e
IHBEE A Sh ) 2EE A6 MHV 886 R R 2R 5
AR [ 28 4] R DX I A O R A HE A BB
Ji X BRI 2 1 7 i XS R A R B B L A
HJe, AT U A 5 I R AS G I sl SR AR, 2 A
B B BH P sh A vh T R — VB B = TR —dh
R, BLRE TR % 08, i I DR A 1 MR AR £
W HEA B EL, B2 2EA7 i i HE A i A
FUNE IS S M DN SR A 37 1200 St PR s e A
T P I T 45 6, B B I, 18 A 3 B 1A
R LA S SRS, A BEL L ST Bt P Y
e R BT HBCR B 2 ,

B I B0 e JiE 2% T R Al UF 5 2 U
|33 S U I S R S S Rt
Tt MR B, SE R0 B oK R R R
SEER B A B R SRR ST R O B TR

B 552 56 Sl ) o 2R ) 22 A B P R B 0 A
AR e S DI R R AR 55, LA R
A R A i M [ A 5 2 Bk el e Al i
REITTHR

S 30k
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[ Abstract]

immune induction. The models’

This paper summarizes various methods for establishing animal models of IgA nephropathy (IgAN) by

respective characteristics and shortcomings and the similarities and differences between

them are discussed. We propose that improvements to models are needed and provide ideas for establishing safer, more

stable animal models with a higher success rate and robust repeatability that more closely mimic human IgAN.
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Uakiar A SN W R R I L R N e X A 7 &
R Hrp G g 75 T R Bl W AR AR 0 7 R b 2R
[T 73 0y S b A 5 5 R R E 5 5 S 2
BWIBET 3 PSR, AR 5 S T ALY IgAN
SNPIARAL By TR B AR 5N ARARL 2 5 iUA
R N 2z 2R, AR, B2 B OC T il ik
HET TgAN SRR i) FH 24 500 o S 45 24 1 [ 79 2 DL
WG BT, A 2R A K AR A
TgAN IR, SR A i . T I, AR SO 5
FRER (5 140 2 IgAN Zh R 7 e JF 253k, LA
BT E EEST IgAN SRR 5

I P 222k ] S F 15 S A 2 1gAN )
PR A0S O AR A4 1 1 & 1 (bovine serum
albumin , BSA) 15 sl W) IR N 7= A= o & 1 1gA 701,
DB B /NER R IX 3 & 1gAN' ) TgAN Bl 4 7
I ST T BRI IR | E I RE T FESE DL T
ORI MG A | R BTG 2 S s DO
ATDLYE /NBRZR X TgA R DORR, AR Y A T
¢ TgAN W AR AL IR97 T 5%

1 BERREREIRE

1.1 Wi

IAN Bl #5570 |y Rifai 258 5 g, B/
IgAN ZhPA R i ST, fe v 3B W) 28 1988 4F Tl
SO BSA TR, BT LASRIE 2 B0 A R R AE
AR AR /N BV B TgA 2o B 3 5, F
B TECRE YU, R AR iz A Y
ST B T AL
1.2 S#MEARFSETL IgAN ZIYER K RITE

1996 4F, X1 7% 210 3 5 X e 4 FhoAS [R) 15 A5 7
2, PSR A T AR BSA+ R ik 5 SEB+ 7 T 4
3 CCAA TR, T 57 1) R BRLHG B 1 F /DNBR B AR A B
A MR Z ST i IR BSA i S s Wik e
At IgA o F, UL T B /ANER R X% &
TgAN, 3 B0 F T 3458 BSA Se Jevk , i ' 21
SURGERCAR 1R A i AN ) S, AR A A I i,
PRS2 B B[] 8 &) AT e i 25 SR i )

SR R TR BSA 55 B IR 54
PERYIERE LI AR Ik ST BSA 5 S A9 TgAN A1 B
FFE NI, 2D e T 1gAN S8 v5, Bk
I TH 1~6 JE4% 200 mg/kg FE H AR BSA (LA
0. 1%L MMAOKFRE) , T4 6 FFFRIEH 1 k4% 20
mg/ kg FEFRTKIE ST BSA, #ELLESS 3 WK, VUM H

AR 200 mg/kg BSA 225 12 JEK , %R R
PRI ST BSA, H B T 1558 5 M Rl B 0052 I
N IER TS TR TR 12 ORI
PRI Rl S 3] 2R A B A, RS 22
ZME XA 1gA R BRE H G (immunoglobu-lin G,
IgG) AMA C, TIRR (BB R . AL i 2 52 %
B FRIE MR 0. 19 A H ER R R TLoK , e IR ELAT Bl 2R
BRI R 8 R R, 2T AR S REER AR 1T 1gA PLIRAY
A B R P 525 W) (immune complex, IC) It
Ja L RAAR N R T S ok il A7
IgAN ZhRL . SR, ISR 5 S A IR 5 1gAN
IR 0 &AL BT 225

T BE R 2 B R [ i A A g X
PRI T 7 v, A 40 10 I BSA +# ik i 5t SEB +
TSR ICAA ), B 2H 11 IR BSA +# Jhk 13 5t SEB+13 5t
SRR+ RS CCl,, &3 B 2H KB &R IR 4R
A, TgA 2 T UURSE B 0T, i F ok O
fIk BSA 14 /il & 400 mg/kg, SEB F U /L F 0.3
mg/ kg, BE5E T B8 JE M BRAK T 2 PE 8 CCl, i iE
F T 56 oA A BT S LR e R T T R
13, AT LLIERA T B 2R JR | 2R R B R A
RV B PRk S Ty 3, H R T BSA A
K H SEB BB, %715 T8 ST 1 1gAN Sl
R AN FRAR

HIEF] SEB # i K, A gk — A etk
IgAN Zh ¥ B B B¢ & N A BSA + Jig £ b
(lipopolysaccharide , LPS) + CCl, &8t & & 7 ik .
BSA (400 mg/kg,i#5E 6 AFRARHEE )+ LPS( 51T
95 6.8 A EFH KIS LPS 0.05 mg) + CCl, ( F ¥4+
CCl, 0. 1 mL+EEJFRI 0. 5 mL, 558 1 R, #5429 ) .
%k L LPS % SEB, BSA FI AR n—1% , CCl,
YRR O BT TR S Lk D 7 E A T A A
R 173, RIS B 5 vl A Mok, H
HIE PIAF9E 5 2 i 1gAN Shi s i 205 bk, 2k
M AR SIS 257 EAAEAE i,

P B A X i A R A vk — Pk
ik, BT 50 472k 8 JH B HEE BSA 400 mg/kg,
B — U NSRRI 0. 3 mL+CCl, 0. 1 mL $54E
9 J&, T4 6 [ Bk E S LPS 0.05 mg, %74
B H R BSA (ista] h 6 JEIEACH 8 J&, LA sh ) e
PEFME  BERIKIEST LPS Hr 2 RMCH 1 R PANES LPS
SRR A 47 , IR A A R AR B [ B
FEARSET 3,9 JH 5 DT [gAN ShBiay
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SO SR 1 AR R, A R
BSA+LPS+CCl, 4374 A i) i A k07, BDKE BSA
YN R B H (600 mg/kg ) AR | EE 4
(400 mg/kg) W HHES IR 8 JAI AN 12 J& LG
AR, SEBG RN, L 8 JR G, R EUE e H s L R
I L R 2 R O A B e 2, 12 SRR B O i IR
R B 1R] 2 A Ak, AR i A AR A 12 JR AR ]
DLARRE 2 e, o 77 o 41 98 6 ek o TR i 4,
BSA+LPS+CCl, &AL T 7E 12 J8 HE 37 5 B e 3 A
AR BRI N IgAN sy | H &35 i BSA
(600 mg/kg) A AT Sy B

R A RAE AN [ B 8] 775 85 11 IR A [R] 57 &2 BSA
BSA WA R DA B AE AN [F] 75 0503 56 4 928 442 50 %o
ST TgAN K FRBE TR 52 i) A 25 S a2 ] J0 1 A7 6 1 4
W, T AR BR ALK VRN BSA IR, K BSA 4
400 mg/kg F1 600 mg/ kg P FRF XK RAFTHEE ,
Gy ZASBF R AR ER KIS LS, i i X
K, aliAk K 5 Ak K AH B AR by i 700 50O B 28
B H O IR LASE A K 5 i 1) /55 77 i BSA (600 mg/
kg) , B 1 U RS CCl, , JELE 12 J5 IG5 8.
10 JAIEEA 1 kB FR KIS LPS Bz i [gAN KR
BT 2 50 N 2 s B, 322 S 00 3 A R 2 e T
90% , FEFRAERLFE H IR FRIET -, Fr 4t i 19 1 A5y 7
A R — A IE

T2 I RS B 55 e B, Rl B e e R e
PO TgAN P Z R, - B it 2 5 1gAN
(AR O 2 4R s S PP R U A B ER
K PR SRS ) LA OSSN Zou S A
NFPEREE H (bovine gamma globulin, BGG) Jil ATk
K SRS 9 JA, 12 JE JE R AL Y B G A AR A
PR, B L 2R 200 L A R 3R S ok e PR B A
PEVENE R KR TgA DURL, SRR, it A
F AR B ST S AR L, S A7 T e m, L] B
PR, HJG 7 45 i EKOK B T BB 2 X A AR 1 R )
TR R BB IR

PCAER WA M B R 32 0L FH T 45 BB 9 1)
HEENAYT A A R i R R T 7 1gAN
SR, B RRAE N AR B e 2 e, Hoh A
FER S GRRELNML, AT 20 WA BT AR, g g JO mT 5 a2 o it
KA WEORAILAR TR i G 41 M = AR P ik £,
BT, m L5 5% 1gAN SR A7 kot |, 3
Tkl HF2E 12 JARR R H BSA 600 mg/kg, i
KRS €Cl, 0.1 mL BRI 0.3 mL B AR AR 3

mg, 70T 6.8 .10 JE R ki 45 LPS 0. 05 mg,
WAEE 12 J8 e R B4 BUAR R, 5 vl L ML T B 4
AR HE T E RN, S AR R H ST
YK N R A 7 A8, 39 i 1 R ) S e SV, %
BRI G D0 HE o, EL FE5 N TgAN AL, #2
VETaT A, TS B E 3Ry, AR 050 g B B
Z R, R RE B R AR R A B HARE R
SN R — R

DAL H AR W ==& s S MR B
VRS TgAN SRR 4 07 3k | il i Sl il B
RN 2%, M BE T3 I 2 B 3% 22 b N Z S
LUERIE7/ PR e e 1 A DA S A e eI/ N E = g (]
2k YRR, BLAh, R ECR E A S IR AR K
Wb A — A EZ R NTE T A S —E M A
MEETT . ESCEd B b, 35 C AR 19 B Yy i
[RIR PR R T AN BT, PR N 14 o e 240 i vl e 2%
e JsUA 1C W5 BRI S BUE RN, SR s i
AR 2 S Pt ] 5 O A g AR AR AN — o B 4 2R
ARAE, AS R, BEEAIE 1,

2 #HEEEHNRES

GG IR SRR S R L, LIS B
BRGNS : (1) S8 sh W) 24 R /N, Hed SD
HEPER B W M. (2) LR sh P KRB 6~8 J4
B, (3) RS R i 8 JH, fe i
A ATIA 12 J8 . (4) & BT7 ik YR S
AV TG, T AR 1 I 2
R AWIRLIR G E F 3 5 TG TUAR T /N BR R R
X, ARG ih e Rl Rt A A AN, (5)
S B I 647 vk R B P AR AR O i D — i
THOL AT B A M B YUK TR
FHPOAT ; QS0 Z 6 b o ML H AL IR R L AT 20
AE . IIRE 24 h JREEAE T  RAEN T JAFF 1C 55
QPR EL L SBEsOt B

3 IgAN HEHRRE QR EB®

IgAN J2 L £ I XK UURR 1gA 5 IgAIC M iR
FRFAE ) S5 &P B /BRI, IR Ry S LI PR3
B, AT AT A R R AR AR B R R
KICHA TgAN (95 4 , (H AR 35 Ho i R 2 B0 mT 15 )&
T PRI BT MR R R SRR
95 PRl TG AT S K BT fE 55 AN B AL B A 7 1, S
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IgAN # DL YRR 2

Table 1 Summary of common animal models of IgAN

EIE/IES

Animal strains

IR
Modeling cycles

T it

Intervention measures

LEIE
Characteristic

EZ BTN

References

et SD KR
Male SD rat

T LW/ B
Male KM mice

WEPE SD KR

Female SD rat

TR SD KR
Male SD rat

T SD KB
Male SD rat

8 Jil

8 weeks

12 4
12 weeks

10 J&
10 weeks

9 J&

9 weeks

9 JA

9 weeks

L BSA 20 mg f@ HEEE 1 K E 8 K, FLImEs
1.8 RAOMHITF BT ES & A 2 mg BSA 193 [L A
0.2 mL, 351 T9256 1045 8,15 K B #ikik 5 SEB
(0.4 mg/kg) o

BSA 20 mg was administered by gavage every other day
until the end of the 8th week. Freund’ s adjuvant
containing 2 mg BSA was injected subcutaneously on
the Ist and 8th days of the experiment 2 mL, SEB
(0.4 mg/kg) was injected into caudal vein on the 8th
and 15th days of the experiment.

F45 1~6 JiHE 200 mg/kg B H F Ik BSA(LL 0. 1%
HBRERAILK TR, T4 6 FIIFIRIRHE 1 )% 20
mg/ kg JEFHIKEES BSA, ESEA0 3 W, LA 3R H
MR 200 mg/kg BSA F45 12 A,

BSA was orally administered at 200 mg/kg every other
day from the 1st to the 6th week ( diluted with 0. 1%
hydrochloric acid acidified water). BSA was injected
once every other day at 20 mg/kg tail vein from the 6th
week for three consecutive times. After that, BSA was
still orally administered at 200 mg/kg every other day
until the end of the 12th week.

F4E 10 JH B H #E S BSA 400 mg/kg, %5 8~ 10 i &
JH R IKTE ST SEB 0.3 me/kg, 4L 8 A4 H 1 1k
RSB RRH 0.5 mL+CCL, 0. 1 mL, 5% 1 KETF
TS 5E 4 A 0. 2 mL( 5 BSA 2 mg) , 55 14 28
R 5 A 58 2 9 TG 0.2 mL (7 BSA 2
mg) o

BSA 400 mg/kg was administered by gavage every
other day for 10 weeks, and SEB 0.3 mg/kg was
injected into caudal vein every week from 8 to 10 weeks
for 8 weeks, subcutaneous injection of castor oil 0.5
mL and CCl, 0.1 mL once a week for 8 weeks,
subcutaneously injected complete Freund’s adjuvant
on the first day 0.2 mL ( containing 2 mg of BSA),
intraperitoneal injection of incomplete Freund ’ s
reagent on the 14th and 28th days 2 mL ( containing
BSA 2 mg).

BSA (400 mg/kg, 22 6 JH IR KHEH ) + 5 £ 4
(LPS, 535 56 6 .8 Ji R #HIki1: 54 LPS 0. 05 mg) +
CCl,( Bz RS €Cl, 0. 1 mL+HRRH 0. 5 mL, 438 1
WL RZE9 ) .

BSA (400 mg/kg, gavage every other day for 6
weeks) +lipopolysaccharide ( LPS, LPS was injected
respectively

05mg) +CCl, (0.1 mL of CCl,, 0.5 mL of castor oil
subcutaneously, once a week for 9 weeks).

4 8 JEIBG 0 HE H BSA 400 mg/kg, ¥74E 9 JE 45
BEFTEG 1 RERI 0.3 mL+CCL, 0.1 mL, % 6 JA
FEHKAESS LPS 0. 05 mg,

BSA 400 mg/kg was administered by gavage every
other day for 8 weeks. 0.3 mL castor oil and CCl, 0. 1

mL was injected subcutaneously once a week for 9

into caudal vein at 6 and 8 weeks,

weeks. LPS 0. 05 mg was injected into caudal vein at

the 6th week 0.5 mg.

T I [F) T, 2R MRS 2E B A (B A
IF) T RE S M 2 A E

Short modeling time and  obvious
mesangial hyperplasia, but short modeling

time may affect the judgment of results.

PR (EE A 10 R PR IR fh /K ATl
Wl TR, BT 5 R B LR 5 TgAN 1L
PRI HE AT 22500

Operation is simple, but the mechanism of
hematuria caused by oral hydrochloric acid
acidified water is different from IgAN

hematuria.

TrARAT A PR BE R, BSA ) 4
3k B SEB #: P&, S W) B LA
LY

Method is complicated and difficult to
operate, the dose of BSA is still low and
the toxicity of SEB is high, so the animal
model is not ideal.

RIS s PR W) 5 B2 e, sh I 4
B RS AT A PR A
AT AR 4L

There is a high coincidence between the
model and clinic, mild liver damage, high
modeling rate and strong repeatability,
and the dosage and duration of modeling

are still controversial.

I 55l PR A BE 0 , ShPIAET R %
A, Bh Yy S e I i | 9 78 iy S A
R R ATS B

Model is in good agreement with the
clinic, the animal mortality is reduced,
the animal immunogenicity is enhanced,
and the lesion is more typical than before ,

but the modeling time is still short.

[10]

[11]

[14]

[15]

[16]
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gkl
EIL/ IS TS TP B 22 ik
Animal strains  Modeling cycles Intervention measures Characteristic References
) T X PR AR R B ) AR e
BSA 600 mg/kg #78E 12 JARRRAE Y, FF2E 12 L mhi, gl KK B 5 ik
TR R 0.3 mi+CCL, 0.1 m, G 1 VB o0 e o 5 B, B0 ] T 5
, B4 8 S BHIKEST LPS 0. 05 mg, Pri .
HEVE SD AR . O BRI AT M o S .
Female SD rat 12 & BSA 600 mg/kg for 12 weeks, intragastric Through comparison to explore a more [17]
12 weeks administration every other day, subcutaneous injection — accurate modeling dose and time, high
of 0.3 mL castor oil and CCL, 0. 1 mL for 12 weeks,  dose, long-term group model and clinical
once a week, combined with tail vein injection of LPS  coincidence degree is higher, kidney
for the eighth week 0.5 mg. disease is more significant, the model
repeatability is strong.
W% H LASEAE K 757 600 me/kg BSA JE 5308 1 UK, R0005 1 B W) 4 BE 0 75, s A8 A Ih =R
HESE 12 JA HCFHEST CCL, 1255 8 10 R # KIS w5 sy 58 v SR A%, B R Rt — 4
LPS % 1, Bk
et SD KRR 12 J 600 mg/kg BSA dissolved in purified water was given ~The model has high coincidence with [18]
Male SD rat 12 weeks to the stomach every other day. CCl, was injected clinic, high success rate and low animal
subcutaneously once a week for 12 weeks, and LPS  mortality, so the model needs to be further
was injected into the tail vein once at the 8th and 10th  verified.
week.
i e s FEAR L2 Zhi VEx e [H
0. 1% BGG ¥ T 6 mmol/L 9 HCI FAE ik Ik Eg i%g%ﬁﬁmﬁwggigﬁ
FIAR O JA, 7% 2 JA%ESE 3 d B#bkA4T 1 mg BGG o H o ’
. , (#F 0.3 mL 6 mmol/L HCL) , e o
HEPE Le s ] : simple he 1 S
ML Lewis KR 94 0.1% BGG was dissolved in 6 mmol/L HCI for 9 Operation is simple, - the lesion is ) o
Male Lewis rat 9 weeks . . significant, and the animal survival rate is
weeks, and 1 mg BGG(dissolved in 0.3 mL 6 mmol/L A . . L.
HCD imiected int dal vein for 3 d in th high, but there is no obvious hematuria in
s injected into c in for ays in
was mjecte o caudal vem fo a © " the model and the stability of the model is
second week.
general.
T4 12 JARRICHE H BSA 600 me/kg, 534 i T i
CCly 0. 1 mL BRI 0. 3 mL K MR AK 3 mg, 4351+ " N
0 P e AR5 I PR DL, A5 A 20 5, 80
%5 6.8.10 R FIKEST LPS 0. 05 mg, b et e e
. - RESCRETTRE I 2 e =N
. - For 12 weeks, 600 mg/kg BSA was administered by L. ..
WM SD AER 12 J& ther d and CCL 0. 1 mL castor oil Symptoms are similar to the clinic, the [25]
Female SD rat 12 weeks 5 o8¢ VI ofer ay, an 4 = = L castor of success rate of modeling is high, the

0. 3 mL
subcutaneously every week, and LPS 0.5 mg were
8 and 10 weeks,

and 3 mg thymosin was injected

injected into tail vein at 6,
respectively.

repeatability of the model is strong, but
the degree of lesion is light.

ol 5 Sk R T B R i RO A AR

S Z DU S 4 s B A A

SR H AT WU PR AE 22 5% HE i BRI 5 3%
BRIV L B S 12 W 64 48 b v, 0 TIE &5 3 B AR R
B A BRI IR, R 5706 A5 00 [R5 /9
ST T IR P AR PR AR B R A B, P
UERETT AT AT 225 52 w6 7 A OR , R R o A6
RS 38 8 by SO BRAS SR A i e A AR
FIE SIS TgAN SRRy BRI A SE 1 4F | {HIIE
fe 4 22 |, DOk B PR A5 31 52 38 BT 5T BT Xt Bz A ik
B VAL Bt 8 v 25 PP IR A R

PR, Ko R AR AR S5 P R R 5 U R
B AR AR A HLGT— R S UE A S R 2
PE— P R TIgAN BRI SRER A8 Hig UE 45 &
AR BT BRI I PR , 5 50 T A A 2R Ak i
BN R ANGS &, FC 0 % BRI AR R 8

FEANWTSE T UL A 2 TR A S R B ) U 2
fi BB AR ATy i, MR R A e 1k

4 ZHiE

£ b TgAN o HLil S 2%, s Wy pe il idt 57 5
LRSS RS —, H AT IG5 A2 TgAN I R & B
Lo BURFAIE 5E 4= — B S DR, 2 = 1T
RWHER B T ZFh IgAN BRI A5 ik, ik
FA T, BIRSMEESIEEL IgAN g
T T HR A R H A ki | U B A b 5 2 2 A
R, HINShIA SA7 F @ RE T i A7 1615 5 5
RURTBE, AL, BUA K7 35 DA B o B — | i G
W& 4 USSR

IgAN B RLEFTE TgAN ZtLiil 20 h
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THHE,E R AT RAH
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[HE] BT K (osteoarthritis, OA ) JEBUIR I 5 AU PRGOS , T IE A 38 i A& 8 Ak 19 B0k, OA X
AT 26 30 R 25 B0 7= 2R ok R ) R TS ), B =l SR AR 1 & R AE S RNA BRIFSE B8R OA 45,
AR A R 5T 2 B B A A 1 S AN AL I Y B 2 OA TR R BEE A AR A% RNA 5508 40 i A7 #E
BN R (HI FHUH RS2 B A SO AEHAS RNA X508 40 B F0 2035 5 ) S e A — 2, LA — 20
TIRECEBAR ML, A OA (RS PR b B

[KEIA] BT 5 IR TS RNA; U/ RNA; KEEIESTD RNA; PRIk RNA

[FEHZEES] R-33 [ BRG] A [XEHS) 1671-7856 (2022) 12-0088-07

Research progress on the effect of non-coding RNA on chondrocytes and the
extracellular matrix in osteoarthritis

WANG Shigi', YUE Liang”, XIE Wenpeng”*, CAI Yuli'*"
(1. the First Clinical Medical College of Shandong University of Traditional Chinese Medicine, Jinan 250014, China.
2. Department of Orthopedics, Affiliated Hospital of Shandong University of Traditional Chinese Medicine, Jinan 250014 )

[ Abstract] Osteoarthritis (OA) is a chronic disease with a high disability rate. With the increase in the obesity
rate and an aging patient population, OA is having more and more negative impacts on peoples” lives and social resources.
With the development of high-throughput technology, the study of non-coding RNA has gradually become a hot spot in the
field of OA. Recent studies have shown that chondrocyte apoptosis and extracellular matrix degradation are the main
pathological bases of OA. Non-coding RNA is closely related to chondrocytes, but the molecular mechanism has not been
fully clarified. This article reviews the effects of non-coding RNA on chondrocytes and the extracellular matrix to further
understand the mechanisms of cartilage degeneration and provide new ideas for the early diagnosis and treatment of OA.

[ Keywords] osteoarthritis; non-coding RNA; miRNA; IncRNA; circRNA
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B PERFT R (osteoarthritis, OA ) 21 FiH
DLB ST I , H A o 58 Bl A A I 1) 1 < T 5
TG et FE A 325 T, ] S B AT I
Dy Re e e PR UL AR, it AR E 60 %
DA NBEERI R Y 50% ,75 % Lh B2 80% , etk 1Y)
BN BIER 2. 46 £, BURE R 53%' . R
THXTRIDN AT SIS T AR
SOF (AP (22855 B N VNG (S U AR S o P
A B K R E DA D —F A K
B A M S v A B W — A, e 52 B A Y
FERAE R A A AL AR T 22 6] 1 P, SR AR
OA it B v 33K o 3y 25 1 4 2 3 BR300 ik o 1Y
R AR RN AR A L ek A 40, R A B D R B Y
RALS O 0 S H I A 0A
QT R332 W R 7 R R AR BE 2 H R I IR B ik
o A DRI O, U [P) R e A, PRI, DA AE )2
TR OA AR T 20 1 A S M A, X OA
WA T T E Y

BEH TP BRI, 250 mRNA LSRG RNA
PR B, X R B RNA TEAS 5 E AR,
WG FR N AE S % RNA (non-coding RNA ,ncRNA) ),
B %% % RNA 250 5 /N RNA (microRNA,
miRNA) K 5% 3E 4% % RNA (long non-coding RNA ,
IncRNA ) F1FR RNA ( circular RNA, circRNA) , ‘B
115125058 HARSS G0 U M 2%, #1103 30
R A AT A= 0 07 25, DTG ] 42 B DR 3R 3K R ) 44
MR S &8 55 R sk AL 6 % 2 R A A i
MITIRE, HETTAE OA S5 PR 10 & 2R & b R 5 1E
P, AR ORI 22 (G 2 W, neRNA 5 0A 1)
B R JE SRS S 8 DIAH G , AR SCHE neRNA
X5 240 AR A 5 IO 1) S i R AT U AR A AR

FRHXF OA AR AL ) 52 e S 3 JEL I
1 miRNA 5 OA B EFRMNER

miRNA J&—Fp KB R 21~ 23 BRI/
BrARgnts B RNA , A FE 75 T B FF 45 o v 38 7 1
T~ miRNA J5 , EA 32 1000 4~ miRNA 76 AZSHI
/NER B B, miRNA P85 A28 60% L L /Y 7 FH 5
St 3 PR, ofF S R 32 58 1 R 4 v & 5 AR A
miRNA 7E OA FRH 4 M A/ ML LI 1,
1.1 miRNA 5SEEHMHMAIEHE BATHXR

OA W &L S8 AR5 5 T & %)
FOBCZR . LR A miRNA AT 345 4 40 i i
B AT RR, (HAE AR, miRNA AT [A] A 4
FEANAEY A R AR OA MHERE LA miR-34a
¥k 5 miR-108a PrA] LA4E 5 NF-kB (p50) 1 7, BEAIK
Bel-2 Ak, MM 2 2F 0B dni | T A1 iR mT LA
A SR CyR61, LA 40 i i s e
Zhang %" 1 KBRS 56 2 WA 1) 597 6 P 7 S miR-
3da BEFRARECE A PE T, WA BB I B
Bk MFI2-AS1 ZE A5, i 3K 1Y miR-130a-3p 23 1 i
TCF4 , A5 22 175 5 10 40 i 6143 , 2k 30 30 361 40 A
PR JRAE B2 7 V20 Jf A 35 I3 8 it 1) T B8, AT 38
PR OA FITERT .
1.2 miRNA 5SHREHMEEENXR

FI G2 LA 76 7 SRS T B Lk 20 M 8 T 1 £
YL, A AT 4R i 5 RN PIBKY
AKT/mTOR Fil NF-«kB {5 53 }%7F miRNA 8405
AR ) W b A $5 EEEAE T, miR-155 AT 46 R LA
VS A MR &, miR-27a 11 ikl it 5 &
S A WE, miR-107 D AT/ F T WifbaE 0 0 miR-
30b AR A A mE S IE R AR O T3 A

B 1 miRNA 7E OA HCE 40 i Al AL 5 A g 7

Figure 1 Mechanism of miRNA on OA chondrocyte and extracellular matrix
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antimiR-30b J& AU 21 B W 1 KO AE T, i8] DL
o SR 0 [ A 40 A7 5 R X R I antimiR-30b
HAEYY OA B J1, miR-9 2T 2R 15 B8 15 H
F L(SIRT-1) 335 A+, AT 38 3 98 455 SIRT1 >k 5%
M R LAY S BR miRNA X AT 8
Ah, AREIR AT AT miRNA (94 Y124 ThEE , il an, [
TEPE Mk L EF X miRNA L i 14 5% B 41 o o
miRNA FFEMEMIIEE, DICERT A1EZ A miRNA
RO AGO2 3 i BE B M A W AZ /& CALCOCO02/
NDP52 [&f#' ' ; mTORC1 & #2 F1 B W5 4% 1 % RNA
S ULERE AR (RISCs ) 10 1E 5 41 2%, M1 52 Wi
miRNA ZEE"
1.3 miRNA 54N EREBRXR

R 48 E AW 13 (MMP13) 5 AL /IMR R B
RS R K 5 (ADAMTS-5) J& S 80 17 80
YL A1 I 0 R A 1 R BOK MR, 25 R OA 1Y G4
JEA, Cao 45" (ST R T miR-214-3p A /D
ST NF-kB {5 53 H AL ECM 1 B fife A5 1 41
FOJE T HE AR 2 OA A o AR SAE 4 AR A - 11 4
MIA 22 18 (IL-1 ) I axk o 0 25 Joe s i 1) 2 1 ) %
k25 OA W kAR JE , MM miR-30a )35
i i 1L-1B/AP-1/MIR-30a/ ADAMTS-5 %l 2% fit 1L-
1B 15 F AR E A AL B A, T I miR-30a /24K
HRASRIIHETETTH, J& OA A FEZ W AG YT R
J= R Zhang =I5 TE OA 3, miR-9 5%
IRAZANH], 0 MMP-13 £ 53835, IFUESE miR-9 AT 411
il MMP13 () 3 35 R AR 40 Bt 0 356 5 19 9% i, miR-
140 AT HAEAE T Adamts-5 #8538 7] A8 1
At A i of R s 2 B AR 5 A R A L miR-122
T IR v ] SIRTL, M 38 0 20 i &b 35 Jot i) [

figg' >, miR-449a W] B 7 80 ) A K R RS
(GDF5) (et # B A i i e > 78 R RSB, 2%
T P VE S miRNA-140 7T L 5o 38 5 40 i 41 3 i
RS R AR R R 267 R A HE &, 3 P RE R
HIT OA BB,

2 IncRNA 5 OA BB ERBX R

IncRNA J2— 25431 7 4H i A% R 4 B ot mh e 2ok
200 MZ AT R B ncRNA, Hi RNA R & 0 11 §% 5% 1
%, I IncRNA 7ER IR FAZ5 4 21T mRNA , #B
BA 5 WEIREEH9 .37 polyA 45 ¥y 1] 7% 5 452 {4
IncRNA A 43}y FE [ ] IncRNA N &% T IncRNA | 1F
X IncRNA 3 [i] IncRNA  JZ ¥ IncRNA'* | IncRNA
W S5 MR I R, A UEHE 2 B IncRNA
JEANE SN Y HOL JE T R F, FTRE SR OA 2 W FIG
TR YRR ™) . IncRNA 7E OA #CH 41 it
VR AL LA 2.
2.1 IncRNA 5SREHBHIEHE ATHXR

HETC 14 4717 A IncRNA 7£ OA 0 H 2%
SR IncRNA 38 % 3 13 77 miRNA >k & #
fEM, IncRNA HOTAIR REfE #F IL-1B 5 F 1 4K
A T, 7R f i B B 5T K BB 38 O YT miR-
1277-5p F1 miR-130a-3p 4 I8 ¥ 4 1 41 A 114 344 5 1
PR ANE HGE TR IncRNA HOTAIR I i
1% Wnt/B-catenin {55 5 3 B, M1 OA ¥ 5 4 76 Al
g R R il i R e v o
IncRNA HOTAIR A8 1 9 45 A [A] miRNA 52
ORI T B nTAE R T OA SRR Y & 0 B
31,52 OA W LWL 7 g J1 0 a5 IL-6B 1Eh —
RO 2 K F 76 22 Fh R RE PR 9 o LR, o Rk

B 2 IncRNA 7E OA 0B 40 i A AL 5 A (g /R

Figure 2 Mechanism of IncRNA on OA chondrocytes and extracellular matrix
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IncRNA DILC fgfdf 1L-68 7K F K& K" . IncRNA
MIR22HG A] 4E 5 miR-9-3p HY i 45 JE B, 41 5
IncRNA MIR22HG 4 il 7 miR-9-3p/ADAMTSS %
AR AR AT P 484 B U0 o AR A i R T
32235 IncRNA THUMPD3-AS1 4K fig Jal /b 4 1
JEL AR T AELA 2 2 v At i R B A Ez\émﬂ’@)%],ﬁﬂ
B VU LG 4 B A Rk R 2 R SR A TR
Foo LA ALRR AN 1L-6 A9 7K, e 4 0 S g
AL AT UL neRNA 45 OA W24 552 2k . H R #F
7T 3¢ W] IncRNA-KLF3-AS1 A3 i1 ¥ 45 miR-206 {2
B GIT1 Yy 3k 1 & ¥ ceRNA (94 FH, b 5 1
IncRNA-KLF3-AS1 7] LI/EH]I T miR-206/GIT1 %1
T B AN B B B S AR T o Y
2.2 IncRNA 55EBHEBEHX R

Tian 25 % 3 IncRNA SNHG7 7 OA %8 4i
JifgH B AIG Fe 35 RS, IneRNA SNHGT 114 Bk 26 45 fifi
miR-34a-5p 7J<%’+m AR SR 2 2 L) 1 A PN R
TRAMIFFE R IncRNA-CIR 2 22 i 50 W k) 5%
P E , IncRNA-CIR A9 I )8 2 5 350 1 789 g Jist JE A
(COL2A1) ZKFEREAK, MMP3 KTt , e & S BUK
BB AP Yang 2577 % P IncRNA-ROR ] 3 i
HIF1o F1 P53 A4 80CH 4 A e, o 28 38 X 4
SR [ WA R, NITZEff OA &9 .
2.3 IncRNA 54N EREMBRIX R

O R 2 (BT 5T 26 B IncRNA 38 53 7 45 miRNA
K RIEHEAE N, IncRNA MEG3 A] LL#E [ 7 T
miR-93/TGFBR2 i1, Hoizh 33k R 2 fiff 240 Jif /15 5 11
R 1Y 45 36 IncRNA LINCO0671 1 3@ i
SMURF2/GSK-3B %1 ## 45 4 ffd 4 %& 5T, 24 IncRNA
LINC00671 3% ik I ¥ B, 7] 5 2t MMP3 , MMP13
ADAMTS-4 D Kz ADAMTS-5 7K V45 25 325 17 £ 4 it 1
FE TR ARG N, 7E /N BB O R ffi A sh-
LINC00671 n] i Z 4] MMPs A1 ADAMTS )1k,
T 56 AV 50 H 200 i 4/ 56 I 1) % it | 2% it OA 1Y i
Je ) Li SO LR AR AN S & B IneRNA TMP3
AIER miR-22 B2 L, 520 ALKL Rk, &
3 Smadl/5 FYFRIEHG N, AT 138 MMP13 #Y3Kik
TR L A1 35 S5 P AR %

3 circRNA 5 OA REMEFEIMNERBHKXER

circRNA J&—FPFE7E A IR 25 46 59 D9 V8 P A 2
RNA , M348 5 R 4 RS U5 RN 7= A 7 SR, il R B R
RS NE T circRNA 2T cireRNA 140

TN T circRNA, circRNA T {85 267 3L 1 3R
£ miRNA | 58 A R4 68 o ae & &1k, 1 B
circRNA 7EZI AR 3458 o1k 4278 GEF5 | H AT
T4 7 T A A EEAE R N T cireRNA
HERM N OA B RINFEHIFIE, circRNA 7E OA
BeahrERWEE 1,

3.1 circRNA 55 B4RNEESATHXER

HHGEMH] circRNA_0092516 7] i 43 miR-337-
3p/PTEN %t i 42 3 i 240 M 1% 38 B, 40 61 28 B o
121 cire_0134111 7€ OA 3CH A1 it %Kik, JIf
Y h miR-515-5p FRTEE4R FE DR 40 16] 45 SOCST , Bk
cire_0134111 A48 IL-1B i S W40 B 40 M R 1~ K
PIE R cireATRNL1 7] 38 3¢ 38 %5 miR-153-
3p/KLF5 ikl OA (i, >4 circeATRNLL 3 3%
IREF AT miR-153-3p , 2 ff BB A A R 1=
Shen 2" YERFSE T & I, circCDK 14 78 565 BE 57
B T VHIA I, Smad2 BB Sox9 AT 11 7Y Ji J5i 25 11 1)
FETR R B 40 M Y 14 B 4K cireCDK4 1Y 5
FEIR AT 38 1 miR-125a-5p/Smad2 il S 408 40 i Y
W pE A UE T, Zhu ENORG OB 5T R W AF fE
circGCN1L1/miR-330-3p/TNF %, H 7£ K BA U rp
PO circGCNTL1 W]y /08B 4B A I T
3.2 circRNA 5% 54 BEH X &

e OA KA H  EiBR circRHOT1 AT {8 ik 1T
R RN 35 1 R BB R34, JF 1654 LC3 Fl beclinl 1Y
TP, cire RHOT1 ]38 23 1 25 fk miR-142-5p 3
58 CCNDI (133 DT 410 1 415 40 B 1) 19 s O i
TR A0 R A cire_0005567 FY i 2% 35 A
55 1L-18 W R FCE A i T, 4HLW’EH%TWE
3- L R LR (5 R R R Y BR, X 2R B cire _
0005567 1 F21k 38 18 175 3 I W4 il ?k B A E T,
KA cire_0005567 7] 55 miR-495 354+ 454, 1 il
T A WERRCY ATG14 B EIE™) Sui 257 8
circ_0037658 7F IL-1B 753 B4 4 i rp i 25 i
DUER circ _ 0037658 A LA 3d i I 15 i 22 1 W X
LC3 P62 Beclinl (ATGS F AIF DL A W, AR 74K
B M s TL-18 Fad 3
3.3 circRNA 54N EREBRIX R

— IG5 e 3 3K cireSERPINE2 7]y 4% 1L-
18 5L Y OA HERE , cireSERPINE2 R 4 5] 442 miR-
495, Tfii miR-495 #f!1] 5 #% TGFBR2, TGFBR2 1 LA
WRESZE TL-18 75 5 A 51 40 i A 36 J5 1 A
NAMPT J2&—FhBR G, 7T i 32 IL-18 J3 AT OA #X
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R 1 cireRNA X OA i 4l i1
Table 1 Effects of circRNA on OA chondrocytes

circRNA £ 5§k RIBKF UL TEH
circRNA name Expression level Target of action Function
- k7 g=gliliinkd VECE AR T
circRNA_0092516 194 - miR-3373p N 0 mﬂﬂ :‘Jiﬁ\ﬁg% EE Y N -
Up-regulation Inhibited chondrocyte proliferation and promotes chondrocyte apoptosis
1] 1554 AT
circRNA_0134111 A miR-515-5p _ MEARET
Downgrade Inhibited chondrocyte apoptosis
i 3 H 4 Ia T
circATRNLI1 LA . miR-153-3p . Hﬂfﬁj%\ PN - .
Up-regulation Inhibited chondrocyte apoptosis
- il B A B R T DERCHE 4N B
— L R AR R A |
Up-regulation Inhibited chondrocyte proliferation and promotes chondrocyte apoptosis
R ‘é‘; AI /»,l_xl,é Yl'l N
circGCNILI +il miR-330-3p g ARET
Up-regulation Inhibited chondrocyte apoptosis
. "J:,; || ffe AL ) m* 1> /,,m,g i"ﬁ
R i 2 A P B A |
Up-regulation Inhibited chondrocyte proliferation and promotes chondrocyte apoptosis
JE 1 5 U 14K s
e 0005567 i . A A
Up-regulation Induced autophagy and inhibits chondrocyte apoptosis
cire_0037658 / / VR HIk
Induced autophagy
NN Wi ECM [ fi
circSERPINE2 iR-495
e Up-regulation m Inhibited ECM degradation
TR Wi ECM [ fi
ircRNA_0008956 iR-149-5
eme - Downgrade m b Inhibited ECM degradation
R M ECM e
-ircRNA_0020093 iR-231
eue - Up-regulation m ? Inhibited ECM degradation
- |
circRNA_0045714 A miR-218-5p Al ECM i

Up-regulation

Inhibited ECM degradation

e/ R,

Note. /, Not mentioned.

B AN A TR SR MMPs 4 2% 3K 012 25 200 Jifd 4/ 3 o
MRS, 7632 TL-18 JVEOE B OA #RH 4i it v
NAMPT st 2% 35 AT BT miR-149-5p B -3k, 30 il
AN, AR IR0 I | cirecRNA_0008956 ) 7] i
it miR-149-5p/NAMPT % = 5 40 i 4 3 F 19 1%

8 Feng 4% ZEARSMAIBATI KB circRNA_

0020093 i 1+ %1 [i7] miR-23b 1F [a] 84 SPRY1 19 %
5, B MMP13 Fi1 ADAMTS-5 45 (19 20 it #h 55 5

Wi, Jiang 20 W58 & B, 1t 3K cireRNA _

0045714 7] BH W7 o 83 35 58 A F-o ( TNF-o ) 35 3 1)
MMP13 F1 ADAMTS-4 [R5 DL K T A figg Jist i 3R 4
R A f A R i /b | DT 75 Lk 240 i A 5
Ipifib]ica s

4 5B

OA 2 7 UL B AS IR AT R 51 i, Bl 3%

EZ W A Bt et 25, BAE 2 1 OA BE AU
JHE R R LR T BT A I g A s BT B AT
B KBEER Y, HRT OA = B2 W ANA T F
Bz, ncRNA I Z 5 50 40 M i 2 i i 3l B AR
HRISIT AR SR T R O B T B
18 240 i A BT 14 43 i A 5 2% A 2 OA By 4% 5
P10 R AR S DA 440 1 348 B 45 R T e A
LR A w4 A R TR AR 3 S T T
ncRNA X 55 4 ff A 056 B i 4% . A /Y AF
G2 LA S50 AR BLSE 3o8 3 B = i 4 i R R
TE,H%%E?ﬁ[EJ IncRNA-miRNA-circRNA [ &
PR R A0 A A= BRI REXS ncRNA FY 520 fif A
P& 1 XA R VASE 2R 78 neRNA 7EHCE IR 722 )
YEFIBLE . H AR5 R B neRNA AT 5 OA 1Y
Z A B B B B ncRNA 7E OA Ui Y I8
A ,ncRNA Z2 40 55 22 22 180 1 P L o 215 31 B 4
THT LA A
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Research progress in the prevention and treatment of atherosclerosis using
next-generation probiotics
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[ Abstract]  Atherosclerosis is a chronic metabolic disease in which lipids and complex carbohydrates are deposited
on the inner wall of large and medium arteries. Its pathogenesis is complex and affected by various risk factors, and it is the
main pathological basis of cardiovascular disease. Recent studies showed that the gut microbiota can affect the process of
atherosclerosis through various mechanisms, including regulating host metabolism and inflammation. Maintaining the
dynamic balance of the intestinal flora through dietary interventions, probiotics, prebiotics, and fecal-bacteria
transplantation can effectively delay the progression of atherosclerosis. Among these approaches, next-generation probiotics,
including Akkermansia muciniphila, Christensenia minuta, Faecalibacterium prausnitzii and other non-traditional intestinal
flora and gene-edited designer probiotics, have become new prevention and treatment tools. The gut microbiota thus
presents a potential diagnostic and pharmacological target for the prevention and treatment of atherosclerosis.
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o ik ks £ A8 4L ( atherosclerosis , AS ) J&—Fp & 4
TER By fik A1 4 B S RE PRSI , 1200 S A
KA IR T BEAR I, 32 005 | AR | 4F 0% 1R
AL SE Z2 0 IR 22 Wl S Il A rp el o0 s 5 0 1A
YR (cardiovascular diseases, CVD) 1) = %55 3 5t
fil, CVD R AR K5 R T, 2 2020 4FF
RPN K 8 3 12, ORI R AT Ry
JEEN . RAWEIE AS [ & 9 HL G X B i CVD
HABEEEY,

Wi 5 1 3 U R R A A R 2R B R I g
M B2 ZN R RIHEEREILS 5 AS kA K
Je& , T AE 515 32 W 30 B A 0 1)~ A 0T AR 1
B3 375 P VA Y e A BB 1 4 B R &
RHHE 4 A2 T AT LAV R 9 i T8 A ) 2R
P, 50T AR B @R AL g 4s AR E AR LE, T
—fX 25 4= B ( next-generation probiotics, NGPs) # fii
FERAEH) 25 (live biotherapeutic product, LBP) | H:
WIS IR AR R E B . WEFE R W, g 3 25 1 Bl
SO TR N SR AT L E 55
o TE AU ) AH O Y 4% I AT i A= A i A DT RS 2 4T
ASHET . ARSO T —AX 4 A= T B 16 3 bk ot A 4t Ak
FE PP BT 2 Ve — 253k, DL i K L B
1B AS SEBEEN AT T

1 ZhAREEXSmEHMEY

Sl K ok A B AL 2 B 22 B0 KR 51 R 918 M 5
PEYIR , 1 TR sl bk o R A= 19 g i i S 52
PEISTTAL, PR PR 52 KL oIR 27 4 b 9 H B0 485 5T 7T
& JEHLAS BEH TS0 A4S RE AR A G JE I B A
BRAE ARV S N BREEF Ak IR D5 BB AT B
S B2 B i 2 B | B AN LR T 9K B 4 B Y
A LN e R 3 SR R IEL [ s AR R LR AIE 2 X
PRV (AR e 2 1) FNAM IR TR A= W e I
A e RN BRI PR R At T 2 24
AS BEATRENRIR YT (HiZ ka7 L
IR AN BN, T R A oK

NZEH il P EAE 100 T2 (10™) i,
AR A R A S R, R —
FhieiE IR T 18 EAGH P TE EAS B IEHE Y O B
EWT S AS B VI OC, Sd R AREAH L, 3 ik
sk RE A AL S0 3 1 T T 2R P B T T AR IR TR & W AT B
FF BEBK TR R v B A0 IS T Y o B R, T AR
KB R TR (short chain fatty acids, SCFAs) ) EFT

J& 2 T TR AR T B R 1 AR Szabo
SFUT RIS R A WG R B0 bk R A AR 1 32 3 AR
Ll , 25T Ik P v 2 T2 B A T A AR v 38 IR A
PHA R oy, ELJEERE TR 14D T 1T 9 He ] 5 3
SR REE 2R BE R E A OGRS
B S HAR ™ W) 43 45 i 2 8 (lipopolysaccharide,
LPS) Ak = H % ( trimetlylamine oxide, TMAO)  fH
1112 (bile acids, BAs) SCFAs 5 JRIER£h | 15| W fi FiR
AR A5 T T AR AE R SAE SN, B WA Il
PN B2 T RE VT iR 54 5 45 i A2 i 7 gl ok ks A
LAIGETIT A

2 T—R#EEHE

2.1 T—RBEFHEX

Bifi 5 % i T AR ) 5 B O R R AR RN
APIINF B AR PG & T BEE AR T HT AR
AR AR A, ST M A i 3 B R R
TUI 23 85t A 501 T A% 4 25 A= T 0% 37 280 240 1 85
TEAIN ISR et 3 2 R 3 PR T T 114 B B R
W, EAAE A AR R S, AR B N TR
PN ARNE 3§ 7 ek N K S PP 2
Xoffi BN A £ 3 P A T A A A 0 T A A 22 S R T
BE NGPs, 4> F A2 23T (168 vRNA
I A A Iy R R W5 B RO B
XU IR R AT 410 A 4 BT, LSS SE 43 R T A
(1) NGPs, Bl 5 47 B 5350 BT | 7 3k R 4 24 F 53 7
T SR A B PR A R 25 A5 TR, I S B 5 A A
HEAT RS M 235 | 30 93 sl A AR i R 6 ok
B UEFLTIRE , LA i B VE A 16 43T e ML)
2.2 T—RIBERFHKRIFERIZEFR
2.2.1 ANEWEE

NGPs H 5 T A\ 25 i 1 24 v 240 1 19 A [)
J& , RZHOk B BT B TR S RE B, 4 ok Hi Rl )
VR B TCELAT I 38 TR /D o FEL BT B AR TQ AT
PR LA SR FER R 1] A0 8 2 1 ) v 2
R 1,

TN S T AR TR AT, 2 B A TR R A
A WIRAIR S = KA A A, — e e A PR
SRAEA 1A R 2 oy Al TR ——™ FR o TR B A O R T A
T —AR 25 AE A, S 2K BRI ) 2 35k R 4 4 #r
FERI I R E A S E MY EEN
1.5%7", WL 2,
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Table 1 Next-generation probiotic candidates in intestinal bacteria

(G37 il i EEEn 2| S 3Rk
Candidate bacteria Species Beneficial effects References
A g g gl ) e A S RN, LR, A SCFAs
PRI PR SURF R, TR o I ) .
. . . . . Modulates  intestinal ~ immune  response,  anti- [10-11]
NTBF-Bacteroides fragilis Bacteroidea , Bacteroideae , Bacteroides .
inflammatory, and produces SCFAs
g i e b N T ) T AR R, FRAR 2 H il =l KT, DR AT
ST RLFT U1, PR LT M IR, RERILR o =R, Wi
. . . . . . Produces folic acid, lowers plasma triglyceride levels [12-13]
Bacteroides thetaiotaomicron Bacteroidea , Bacteroideae , Bacteroides K
and reduces obesity
PR R VA A IO S AR G B
HOIBAUFF FURFBETT, ST TR, SUFT B by a2 (14-15]
Bacteroides uniformis Bacteroidea , Bacteroideae , Bacteroides Produces folic acid, reduces obesity, improves immune
system and gut barrier permeability
R A SRBIAUAT T FOFFRE T, ST B ST B BB AT i I s [12]
Bacteroides xylanisolvens Bacteroidea , Bacteroideae , Bacteroides Produces folic acid, reduces liver steatosis
T AT, AR, R S 1652 M TERG BB s, T S8 , R LS , Dol M e
4 TC R 1R . S . S .
Parabacteroid Ldsteinii Bacteroidea , Repairs intestinal barrier, inhibits inflammation, [16]
aradacterodes godstewnit Bacteroideae , Parabacteroides lowers blood lipids and reduces obesity
hr X ORI P B 2 I A T8 B 0B | A
e e e FFFER T, ST AL, BIHUAT o R ; T
KR BLEFAT] AR 6 IR T _—
Parabacteroides distasonis L . Improves metabolic endotoxemia and gut barrier
Bacteroideae , Parabacteroides .
permeability, reduces plasma cholesterol levels
W FFRTT, B IR G AL, B H IR G PR BRFARR , AR A
p Elt lla conri HE Produces succinic acid and improves [19]
revotetta coprt Bacteroidea , Prevotellaceae , Prevotella glucose homeostasis
PR T, BT 5 8 QB ), B e . -
o it 52 B U (R 2 L7
W& o £ 1 ol e 2 PR R )& . N . .
. R . . Repairs intestinal barrier and improves [5,20]
Akkermansia muciniphila Verrucomicrobia , . .
. . metabolic endotoxemia
Akkermansiaceae , Akkermansia
R S e o FElIE b R o 4 A A i 2 TR KO- |
T SR s LS FEIRIORIERACE, 2
)2 e g2 e Iz
/N L 5T e AR LG A T R v o L I
o : o Maintains the integrity of intestinal epithelium, reduces [21-22]
Christensenella minuta Firmicutes , K . . . .
. . plasma cholesterol levels, improves intestinal microbial
Christensenellaceae , Christensenella . .
diversity
PRHE R T B 58 RN T G 28 SR, 036 1 5 R
. RN . E[IS/
HEICELTTA JREEAT, SURFIARE SRR Maintains the integrity of intestinal epithelium [15]
Eubacterium hallii Firmicutes , Eubacteriaceae , Eubacterium o Bty P . ’
regulates immune response and improves
insulin resistance
e N T e T f T8 R SR A 58
% [N LB, AR, I R FEERRRL, MR
o R . . . Modulates intestinal immunes response,, [23-24]
Roseburia intestinalis Firmicutes , Lachnospiraceae , Roseburia R .
inhibits inflammation
g JEEEGT], 9 B ER R, AR R FEA T IRER AW ST R
BA TR . T .
Oscillospi Firmicutes , Produces  butyrate, inhibits inflammation  and [25]
scillospira
s Ruminococcaceae , Oscillospira reduces obesity
N . - = SCFAs, 41 il 4 9, BUEGE K, Aie HE A
I FERLETT A FIRER TR o SCAs SRR, R LR B, 62 B
R Firmicutes i [26-27]
Ruminococcus bromii . ’ . Produces SCFAs, inhibits inflammation, reduces
Ruminococcaceae , Ruminococcus . K
resistant starch and promotes fat metabolism
WR JEEERT 9 B BRI, R R R B2 piE B, BEE IR I, R iR
. = R e Firmicutes , Repairs intestinal  barrier, improves lipoprotein [28-29]
Faecalibacterium prausnitzii X . . . ]
Ruminococcaceae , Faecalibacterium metabolism and reduces obesity
SR JERETR ] R EAR, R TR FEAE T RER DR 18 o B o 2 1t R e Dy R
TR o L .
Firmicutes , Produces butyrate, protects the intestinal barrier and [30]

Clostridium butyricum

Ruminococcaceae , Clostridium

immune function
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Table 2 Next-generation probiotic candidates in intestinal archaea

A il A AT i EEETEAL 272 30k
Candidate archaea Species Beneficial effects References
ReEAIR ML 3% S Ak = FF fre 5 &, 995 SR 8 ST, B
S FBEAT o H , HGeFF R, B e T o LB 2R
o G e ST . .
. . Methanobacteriales , Reduces plasma TMAO levels, modulates immune [ 22,32]
Methanobrevibacter smithii . . . . ?
Methanobacteriaceae , Methanobrevibacter response, and improves intestinal
microbial diversity
- IRk H , DI Le kAR D PE e ek T s WAL = Y Bl A0 A Al = e 5 8
Methanomassiliicoccus e . .
Methanomassiliicoccales , Reduces the level of trimethylamine and [31,33]

luminyensis

Methanomassiliicoccaceae , Methanomassiliicoccus

trimethylamine oxide

1 : Methanomassiliicoccus luminyensis JoH L2445
Note. Methanomassiliicoccus luminyensis has no Chinese scientific name.

2.2.2 BOHAIgE A

NGPs i A0, 47 38 1 75 0 ) B3k mld ik 3 3K o 7
DA 2 45 A T, 95 BOB R AR BOR s it 52
P AE R IIE b 5 LR A7 RE 1 Gy TR 23 5 19
R R ) 3 1% | LA S %o 1 3 ) — T B0 22 M 4 2
Ab , T AR T BTG 4 Fopaie 1« TH AR A= 1y 25
MRS o ol P 3 PR 4 o e LT A AT Y 25
WHEATHE— D AMB S IRE, AL SRV D TR
N W) ¥ TR ( transcription activator-like effector
nuclease, TALEN ) £ K 5 £F 45 #% B& ¥ ( zinc-finger
nuclease , ZFN) % R 6815 52 il — R 5118t 1% 4 4 48 15
T B AR, T 2 AR B PE ) CRISPR/Cas9 ( clustered
regularly short  palindromic

interspaced repeats/

CRISPR-associated protein 9) 4 AR 7] DL 5¢ i, RNA &
6] i) DNA U0 F0 2 48, HLBE 5 T4, D9 25 D9 41 i
B T RS
2.3 T—RuELEFNERME

H1 T NGPs KB s 8 H AR AT 3 KM
I, KERI> NGPs BYZE 2k R IR, MO, KRZEL
NGPs e %) 75 S8 7% 1 o B BURR, A A Tl
Pt 20 AN B3 3 B R AR, — 2K
20 ] Ay A0 A vt T A I (] i 5 O HL B
I NGPs HUEAAE IR 75 K W R M, BB &ad 58
IIFFE R NGPs 5 252 F (18 37 75 0K, 3 7 252
B MUSLHORG B 1 B R LR W 5 X SE
ARFR BN T RMAETIT K B Az 7 B 4 A8 T8 1Y B
Y S —Jr i S AL B RE B e T L2 R
ZREPE XA Z KR 52 T 7E A b2 v B Ry
(), KB Y5 ) A 18 75 5 T8 HA S A [A]
AMERZI] 0 22 S RO, BT UE R B ax e
FENT 4 P T TR 45 R R AN B I 2R X1 &2

PRI A TR RN — U AR )z N
T PR T i ke 2 ) R

3 T—RELEFERENIKBFENLRIERLH

B EiEREEE
i T T3 W A2 KA L B ) A B ) AR
NS — B B2, BRI Z | b R 2 A A R 2
T, o A T e ) 37 - O 2 B T A R
Y LPS AL, 5 23 0 2E A 1 At L PR - e 3R
RN B, AN AS SEFE 1 38 Bf s 0 Al
WEEZEd B EMARG MW HEB
(mucoprotein, MUC) 21 i, A. muciniphila H)7%5 5 [ %
il RE I AT R MUC 197 A 5 TORG 22 1 JEE %8, ek
TN FERMAE™, FRER T —RELEE R

intestinalis . Parabacteroides | Oscillospira . R. bromii ., C.

3.1

minuta . F. prausnitzii, C. butyricum M TG =M B.
Sragilis 25 K RE A8 A A0 E B B B DI RE , 7T RE 2
XL PRBEE /1 SCFAs T Rk, T REL gk Ul B
% 7T A 2 200 it PR 1~ 14 M 2 e SROK S 35 i MuG
NI B 2 B % % 2 (tight junction, T)) 8 H B £ ik
It PR R R0 S B M T TR £R R IE A g D R A
P AL S Ft B I 15 I 4000 T FE AN B
PR 1 B M, B0 1 B o B Dy g2 A0
T REME T 9% I 1 2 5 98 5 i T Bt R Y 2 B R
intestinalis I ZEFE 5T HEE K 15 Toll AR 8L 324K
5 (toll-like receptor, TLRS) #H%%5 G HE % I 15 f i Jx
R ERTE T (S o A. muciniphila i Clostiridum
genus Fﬁiﬂ@@ﬁ@ﬁ’ﬁﬁjfﬁ%Dgl%—?’—l—ﬁﬁfi( indole-
3-propionic acid,IPA ) [FIAF RE S 2036 i 18 Bt B D) g,
)11 G = 2 Ly e N g 5 A

o 38 5 B E T BT BHL L Y 3 K 4 B 50 1Y 3 A
R EE AR, T ER I ALRE iR A E
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i Bh A Rr IR Al B B D R ARG B ar i i T
PR ER R = AR Uk /D | T B £ 4 B AR RT DL v g i
T T IRER AN B R, B H AT Ik, B
TR A TR AR AT O 2 AR TR RD TS SRS T I T 22 SR
PRl , R R R 22 BT R R A 7 3 A O v B PR AR
T35 12 P 33X 6 TR R 2B A7 Y T SR R SR AT 52 B R 2
PR R IR
3.2 ATEEEEAKS RS

B BTIURR T AR Sl ik N 2 AS TE Ry 56
SR, AR H B ERH A H Y NGPs i
% 7 Az SCFAs PN TR 15 T 410 o] JEL [ 25 i IR 3 i
3-FRAE-3-FH -G TR G A A Of RO (3-
hydroxy-3-methyl glutaryl coenzyme A reductase,
HMGR) (i 1 , 920 BHL [ B 45 55 SCFAs 6wl AL
il FEF I L1 P 304 5 TR 45 5 B2 1 2 (sterol-regulatory
element binding protein 2, SREBP2) mRNA [ 3£ ik,
PR B IR 25 1 (low density lipoprotein, LDL) 52
A HETAE SR AE PR LDL AISER ™ BAs 2R FEY
TUHARE Y, iE R LUS S BAs RUACHS,
FEK AR D45 G BT R K 25 1 40 G IR YT R
I 6 5 i A Sy R B AR AR AR A T ERIEL T TR, A

S b IE R ) BAs BYFE AL 9875 i 3R JIE [

KV, 25 ERREFREEE AU EE R EE AL
R TR J UL FF B Jas AN ELAT T s 45 BRIk
A1, /1N o HLIT e 2R EQ BT B AR C. minuta DSM33407
W REBS G HE W) I B T IR 1Y 25 445 & 30F 100 184 I vk 28 1R
TRRIIA I . i Parabacteroides =F 55 i 2% IR [
P KN B SR BESR R/ N ARG Hh iy P
distasonis MR EA Iz B IR AL D fig, AT LUK 2
il G BB R K At , I 00 LA A R R IE R, 8 T
WO TE FXR {5 5, 9% A e e e
Kashtanova 45 % BRI 8 r 185 7K SF B4 B A6 25 18 B
A RN rp R R AR A S o R R G,
HIY = E S 8505 F. prausnitzii 5 P. copri W)
A C (B A W52 B, P. copri A1 LDL 2 1EAH
O, Hom R S R AT AE B | e il R A R A
PERR AT S
3.3 i3 TMAO KF

e ELBRC BB v i) B SR ) 5T 28 i 1 v 22 R U
VI 2 A YACE = A = B (trimetlylamine , TMA ) |
TMA AR, 285 b fi = gt — 20 g™ 2k
TMAO ; Ifil 3¢ TMAO ¥ B T 23 3 0 240 i A
JOEL T P 00 TR A0 JHL A 8, 3 2 (i /N AR B

BRITAL 2 DA R 200 e 2 | 1 7 2 A R 4R 1 080 S
MR AS 2, TMAO /KF-5565 R B ETIR
WE AT E R IR IR R BRE R 13
SEMERAREF R WA W TMA 19 G ol
HEFAR TG TEA G W m] BRI 227 A2 A A RS2
5 R, — L6 A7 18 B 240 s —— g IR F e
FFRETT LU TMA PR oK i i, 732 14, U
T S = e TP B ALl (MuB ) 77 A B,
PR Ik /> TMAO B 6 B%, 41 Methanomassiliicoccus
luminyensis B10 , 17 LA S AUBRAE R A S FEL 52 4457
A Hbe HASHAF MuB JE M. smithii QAT LAREAIG
/BRI TMAO Y BE 20 7 7= ey 7 11
Jiie F L A Il b 2 B Y H 28 1R B %1 UAG A
fidh A= R G S L TR ( pyrrolysine , Pyl) & MutB At 4%
BN W R B AT TR s LA E B 2 i A
B Pyl BERZIEHE A IE h MuB A9 JFA A AT 2%, A
MiAE 3t TMA [n] F Be e 4k, 80> TMA 37 1l 2 iF
R

TMAO 2 7 18 B R 2R 18 R 1l A5 722 22 ) Y 3= 22
A S5, ERTIG R 8 3 TMA A i 0 1 577 3-3-—
F-1-T [ ( 3, 3-dimethyl-1-butanol, DMB ) 3k Ji /b
TMA j Az, BE T AR ML TMAO JK-F- % 7 i e
P M 2 5 A TR TR A ST LR FRATT IR 3% )
BT T 7 5. BE IS W IO AR R R TR R
7 VBE TR 10 Je 2877 ) FR ey R A RS2, )
ok i T R VRN 5 DL ROR T R 5 A TR e
i e TMA (9 2k, M % 45 58 € (19 B TMAO
TER
3.4 FATRERRE

GBETR A I VA 2 5 Wie) A 4 8 R T A B
ELREAAE 6 R 40 M IE B, 72 AS it 2 E AR,
[A] 7512 B 202 ( homocysteine , Hey ) /5 A 25 2 2 A1
Pt R Y R AR 7, S —Fh EE PR = R, AT
b A A8 PN B A, A2 2 1T A UL A0 1 5 A
P5 R RAEFNEAL NN iR A2 5| K AS, WF5E3R
BH, Bacteroides J%, & B.
wylanisolvens | B. dorei 1 B. uniformis 1] ;=42 Mg Jf-4i¢
A, R R AR 5 DU SRR RE %
Hey $RHEH 36 2 FOB e Ak o s i > ok
S M (branched chain amino acids, BCAAs) fF¥ 7K
V-T2 R IR SR AR, D 5 RE S FE P 4
8 A I BN S )RR R0, 30 2 1 i /N 3 4 3
{F AT A, A B. thetaiotaomicron V'S 7] AR Il K

thetaiotaomicron . B.
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H BCAAs ¥R IR AR 5 S 1Y /) B H 3 A
FIAERE 25 0 Cho 45" 2235 I W 98 20 3R X A
PRGN N v N I 05 A , AR S 1R 5 1 TR AT T
& B m, JF m =R O ZE EL, Clostridium
Bacteroides A. muciniphila 5518 J& 2 5 W18 55 & %
A FEEMR (aromatic amino acids, AAAs) €6 2 121X 15
s K HAT A B S R X ) 5 O B R A2 AR
(aromatic hydrocarbon receptor, AhR) #14%5 & 1 45 %%
T 3 A REFE AR CVD KU BRI 2R

R BB SE K Hey 5 AS BYAHEME, &
[ > e 2R I AE E A 2 CVD R Al ST 5 I A
R AT R ANAEE R By HEER B, 2GR T
TIAHUA Hey ZKSF-09 75 %, 07 13 28 09 42 I R A 4 b 58
I PN 53, AN SEAE — Be i [] Py 5] &2 45 1, DA
o PR NG B, 160 NGPs i HAE 15 3
TE P JEA A UM R T BE CR BRI Hey 7KF, U8
v [ Y 2 e 20 R I R S HE O K E 19 AT 5T
Jil
3.5 HEmEBEMEMSHEE

T A2 A T AT DA S A A Y 3 A
Vi e S BRI AS IR A SR, W C.
minuta DSM33407 (K IILA 25 8 Z 080 T mifle ik &
PR B L, 035 T 8 v 45 W B B ) 24
M BRI T HERAE k5 AR I A M A A 1A v
REDH 1/ UFF IR T TR EE 02 BRI =2 1, 5 B30 e
AR RO TE A T e A b i DL A R i SR,
A P SE 208 7 7 B8 18 U0 M. smithii (4 3 18 €
SR, I 1) HAl T RRER 2R 7 4R A B A ok SR i i 1
AR B, B. thetaiotaomicron W, B E B fE %
SCRE M. smithii AR AEJG RIS BRSPS TR st b1
TR RR A W, T B hn R R OE 1 % e, A E M
smithii A= AR, TG A 32 0 B T g >

Ji7 3 BT AFE 2K 1R 5 2l Ik ok R B A 22 B) AE TR B
A OCHK , 8 i I T T, 26 T A AR IR 4 A 1L AR
Az T AE T IR ) T TR ARG R 1 i 3 DR AR R AR
E RS BB A R8IE 22 sl ik s AE Rl AL E RS . NGPs 1)
R TR B VAR O, M NGPs oK & (1) 2
[ YR SE M & — R B IR AS IRy i (B2
HEAREE H T HURE W8 WA, DL 5 )
HpEEAL S E LA RIER,
3.6 Hft

Sl KRR RE Al 72 1Y S e A BUL S T FE R W
518 AEAE R. intestinalis 558 B9/ BB B 40 M9 5%

SR ME R R K I, RZTE AR IE T AS
BEHR G E M 5 [R] I 7E 3% 28 /N B PO AG T 21 1 A 1wy
K BIBRAAR B2 AL T MR , & T LA 3d o 40 b A H R
LA TR RAL A Z /R H 3 (nucleotide-binding
oligomerization domain-like receptor protein 3,
NLRP3) B FRE RO 12 P S AE L AR >, 3%
KR Z 8 % 1 (lingzhi 8 protein, LZ8) %) B 2H LR FL
BRE AT ARRAR T3 ik o 1-18 AR PR3  iib £2
S ik A B VSR HE TP B2 U IR 40 M 5k, AT B A
Xt AS Bk EME R . Deshpande 45 X i35 43k
FFRREA T BE PR P, i HOCh R R EE 11 B AR
SEAR 60 F A A AR S MR H 1) = Ik 240 e
Hor1, HAH B kI o0 AR T B A S SR A
I 253 25 IS ST B SR A O 7 AR AR AL T 2
L, SRR G SO A AR IR T/ R R
AS WK JE

4 BREERE

A 5 % A M T A A R R S M A T 1Y 4% 10T A B
DIREE T 40 35 4 B 8353 7 0 H AT 2 B A BR 2 o
PRI TR TR, A SCHIE T NGPs X 3 ik it
AL A= B BRARAE 278 NGPs R] BE A 4 19 AL
PRACH e RERY BT . (Bl THOR N R IR
A = SRR, VF 2 U W R RS IR TOIA TR IR
SR BRILZ A1 R 22 SCB T UR AR5 BB IE,
I ANRESR A N AR | 2 36 TLAE Je i PR 52 8%, R AR
X e T 228 ke DR 0 1940 A 0 14 4 52 B2 ey H i
WERAER, MEEiE - NERNESRSE, &
BNk BREZAT I AR 58 4 7R 45 TR bR 2 1) R R
50 222 6] AR B A R AL, 33k 2 il v A T 5
FERIEE A A IR 421 T i NGPs HUA R0 2 42
P 2GR AR A A BT T IR ORI NGPs
B VA 14 A F | B DR A 2 R O 2 2 R A
AT BRI

SE 0k
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[ Abstract] The global corona virus disease 2019 ( COVID-19) epidemic is still spreading, compromising human
well-being and economic progress and posing a significant risk to global public health security. Severe acute respiratory
syndrome coronavirus-2 ( SARS-CoV-2) is mainly transmitted through droplets, contact and aerosols. Epidemiological
studies indicate that using public restrooms may be risky, and researchers have discovered the virus in the feces of COVID-
19 patients, but it is unknown if SARS-CoV-2 can be transmitted through the digestive system. Based on this, this review
describes the gastrointestinal detoxification of COVID-19 cases, summarizes relevant research using SARS-CoV-2 animal
models, considers the possibility of SARS-CoV-2 transmission through the gastrointestinal tract, evaluates the risk, and
offers suggestions for COVID-19 prevention.
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TERLI5 YL, 75 5y BB il 45505 Y ) 0 72 ok 1
Ji S B A5 2 e Rk e, R AR IR
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PE TR AR 17, 6% , EE RN EHA
P JETE Kk | R SRR, 21.2% B9 COVID-19
B TE AT B F P K ) SARS-CoV-2, 48. 1% 1)
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S Wl SR I A 6 SARS-CoV-2 figid i 14 1k 18
WARAEE X T B — U, T8k 5 LK
AEETEMMETFFRE , H COVID-19 HFMA 2% Sk,
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Flif) SARS-CoV-2 YL (i sh i AL, in & B> K
SR N REHE AR KK A T2 T SARS-
CoV-2 BURMLIR (EHEALHI 25 T L A 5E

HARRAS T /NSRBI YL SARS-CoV-2 JR iR 7
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Jii 22 2 R £ 1 I 2 ( transmembrane protease serine 2,
TMPRSS2) X S 5 [ #E 47 V) BI0E , £ i 35 3 A
15 FA0ME . 7E SARS-CoV-2 YL 15 T 40 M iy i 72
i, ACE2 1 TMPRSS2 iy ik 2 X H %, & Kb
ACE2 1 TMPRSS2 1 2 i B %5 %) %2 31| SARS-CoV-2
SRR A A S P A5 R R B, s 5T
", B MK b ¥ R B OACE2 M
TMPRSS2'"* | COVID-19 & # £ F H Iz 5 ik,
FHAE A T FZEE I 3] SARS-CoV-2,3X — B4 ]
fiE 5 738 40 L 1T 9 ACE2 FI TMPRSS2 4 5%,

HF 9 5 57 R A1 A0 i 355 75 A5 A0 A0 28 48 B RO
SARS-CoV-2 W IE A AE1E L, SARS-CoV-2 A £
NG5 g g it 2 % 20 I T84 VNG5 W L e 9 40 i



106 o AR S 2 2 2022 4F 12 55 32 %45 12 1 Chin J Comp Med, December 2022, Vol. 32,No. 12

Caco-2 FT #1747 A1, SARS-CoV-2 5 T e
s/ MRS I REdERR R R R Y L R
NI 38 A ML A EAR i 18 T 40 i g 57
NI 2 28 B, SARS-CoV-2 Bt 24 h 5 TR 4
S G SE BN 7 G R LS B A0 A A AS (R A
R 7 ks 0 L EFSEUERH , SARS-CoV -2
ABA% 38 1T ACE2 A7 /4 8% Jx i 1 40 Mg, 3X W] fig 2
COVID-19 & L B I ie ik, AL R g bk
MF) SARS-CoV-2 A A

3 REERE

- 38 J& SARS-CoV-2 #E ABLIKRAG 1], EIG
T 5T AT BEIE A A M UE A 73, SARS-CoV-2 5
oY) FR A, v AR — & R L HRPUIK pH 2R
5 s ani st A B 38 ; ILAh, SARS-CoV -2 J&
Y T S 3 2 A A /D S B R AR A 24 v
SARS-CoV-2 # W & I PH 1, 4K 1M, RT-qPCR #% A
ABEFE I e B BAZ et AP R
THCBE ML 3] 28 (B V2 W B e PR 2 LB 2R
R TR IR S v 4y B O B 0 X
B, B 43 85 1 6 95 5, 0 7 T 3 2R K A Tl K
RKFHAR S, Mo, BF5E & 1 COVID-19 )
LA R AR L KRl T XA B RS 2 SARS-CoV-2
FLRR PP AT BEAS (A ph 28 06 o 2 M % , b T
RE A R TR NZ N8 e i P e A TR IR, A
AR5 IE 52 SARS-CoV-2 fE #5481 1 W 2k 0%
DT B S G I SARS-CoV-2 1E 2l rh fF
15 AR A [ 3 3] J 4 v B85 A ] gl i T AL B R AR
HEAT AR

W5 2B SARS-CoV-2 i i 11 1k 388 1% 1% 1) 7l B
PR IS, KUK B . SARS-CoV-2 7E Wi A7 H A W 28
SR EEEUR I AUERE ) R A E KA, HHETRAT
f) Omicron 728 Sk 5B SR BN b IR 38 S e i iR
AT = 1Y S e k3 fig 7 FNAE 4% 71, SARS-CoV-2
FEAR S Bt o B v, R A A A T R A% 4 R
o feREre i an A fh e FATTI 20 2 W I AT Al
TR AR S RGBS, Hh I o o2 Bl 2 R B 4
WS

S 3k

[1] LiQ, Guan X, Wu P, et al. Early transmission dynamics in
Wuhan, China, of novel coronavirus-infected pneumonia [J]. N
Engl J Med, 2020, 382(13) . 1199-1207.

[ 2] LiuY, Rocklov J. The effective reproductive number of the

[8]

(9]

[10]

[11]

[12]

[14]

[15]

[16]

Omicron variant of SARS-CoV-2 is several times relative to Delta
[J]. J Travel Med, 2022, 29(3) : taac037.

Yoon JG, Yoon J, Song JY, et al. Clinical significance of a high
SARS-CoV-2 viral load in the saliva [ J]. J Korean Med Sci,
2020, 35(20) : el95.

Coleman KK, Tay DJW, Tan KS, et al. Viral load of severe
acute respiratory syndrome coronavirus 2 ( SARS-CoV-2) in
respiratory aerosols emitted by patients with coronavirus disease
2019 (COVID-19) while breathing, talking, and singing [ J].
Clin Infect Dis, 2022, 74(10) : 1722-1728.

Fears AC, Klimstra WB, Duprex P, et al. Persistence of severe
acute respiratory syndrome coronavirus 2 in aerosol suspensions
[J]. Emerg Infect Dis, 2020, 26(9) : 2168-2171.

Guo ZD, Wang ZY, Zhang SF, et al. Aerosol and surface
distribution of severe acute respiratory syndrome coronavirus 2 in
hospital wards, Wuhan, China, 2020 [ J].
2020, 26(7): 1583-1591.

Emerg Infect Dis,

Bao L, Gao H, Deng W, et al. Transmission of severe acute
respiratory syndrome coronavirus 2 via close contact and
respiratory droplets among human angiotensin-converting enzyme
2 mice [J]. J Infect Dis, 2020, 222(4) . 551-555.

Port JR, Yinda CK, Owusu 10, et al. SARS-CoV-2 disease
severity and transmission efficiency is increased for airborne
compared to fomite exposure in Syrian hamsters [ J ]. Nat
Commun, 2021, 12( 1) : 4985.

Fears AC, Beddingfield BJ, Chirichella NR, et al. Exposure
modality influences viral kinetics but not respiratory outcome of
COVID-19 in multiple nonhuman primate species [ J]. PLoS
Pathog, 2022, 18(7): e1010618.
Johnston SC, Ricks KM, Jay A, et al. Development of a
coronavirus disease 2019 nonhuman primate model using airborne
exposure [ J]. PLoS One, 2021, 16(2) ; €0246366.

FIRAR, R, IGREE =2 R [M]. 198 LRk
TR AL 5 2006.

Minodier L., Masse S, Capai L, et al. Clinical and virological
factors associated with gastrointestinal symptoms in patients with
acute respiratory infection: a two-year prospective study in
general practice medicine [ J]. BMC Infect Dis, 2017, 17
(1): 729.

Kang M, Wei J, Yuan J, et al. Probable evidence of fecal
aerosol transmission of SARS-CoV-2 in a high-rise building [J].
Ann Intern Med, 2020, 173(12) : 974-980.

Ong SWX, Tan YK, Chia, et al. Air, surface environmental,
and personal protective equipment contamination by severe acute
respiratory syndrome coronavirus 2 ( SARS-CoV-2) from a
symptomatic patient [ J]. JAMA, 2020, 323(16) : 1610-1612.
Li YY, Wang JX, Chen X. Can a toilet promote virus
transmission? From a fluid dynamics perspective [ J]. Phys
Fluids, 2020, 32(6) : 065107.

Guo Y, Li X, Luby S, et al. Vertical outbreak of COVID-19 in
high-rise buildings: the role of sewer stacks and prevention
Health, 2022,

measures | J ]. Curr Opin Environ Sci



P He R PR 2R kA 2022 4F 12 A5 32 %55 1231 Chin J Comp Med, December 2022, Vol. 32,No. 12

107

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

29 100379.

Huang C, Wang Y, Li X, et al. Clinical features of patients
infected with 2019 novel coronavirus in Wuhan, China [ J].
Lancet, 2020, 395(10223) ; 497-506.

Mao R, Qiu Y, He JS, et al. Manifestations and prognosis of
gastrointestinal and liver involvement in patients with COVID-19.
a systematic review and meta-analysis [ J]. Lancet Gastroenterol
Hepatol, 2020, 5(7) : 667-678.

Xiao F, Tang M, Zheng X, et al. Evidence for gastrointestinal
infection of SARS-CoV-2 [ J]. Gastroenterology, 2020, 158
(6): 1831-1833.

Chen Y, Chen L, Deng Q, et al. The presence of SARS-CoV-2
RNA in the feces of COVID-19 patients [ J]. J Med Virol,
2020, 92(7) : 833-840.

Cheung KS, Hung IFN, Chan PPY, et al. Gastrointestinal
manifestations of SARS-CoV-2 infection and virus load in fecal
samples from a Hong Kong cohort: systematic review and meta-
analysis [ J]. Gastroenterology, 2020, 159(1) ; 81-95.

Lin L, Jiang X, Zhang Z, et al. Gastrointestinal symptoms of 95
cases with SARS-CoV-2 infection [ J]. Gut, 2020, 69(6):
997-1001.

Deinhardt-Emmer S, Wittschieber D, Sanft J, et al. Early
postmortem mapping of SARS-CoV-2 RNA in patients with
COVID-19 and the correlation with tissue damage [ J]. Elife,
2021, 10; e60361.

Skok K, Stelzl E, Trauner M, et al. Post-mortem viral dynamics
and tropism in COVID-19 patients in correlation with organ
damage [J]. Virchows Arch, 2021, 478(2): 343-353.

Song Z, Bao L, Yu P, et al. SARS-CoV-2 Causes a systemically
multiple organs damages and dissemination in hamsters [ J].
Front Microbiol, 2020, 11 618891.

Song Z, Bao L, Deng W, et al. Integrated histopathological,
lipidomic, and metabolomic profiles reveal mink is a useful
animal model to mimic the pathogenicity of severe COVID-19
patients [ J]. Signal Transduct Target Ther, 2022, 7(1) : 29.
Bao L, Deng W, Huang B, et al. The pathogenicity of SARS-
CoV-2 in hACE2 transgenic mice [ J]. Nature, 2020, 583
(7818) : 830-833.

Deng W, Bao L, Gao H, et al. Ocular conjunctival inoculation
of SARS-CoV-2 can cause mild COVID-19 in Rhesus macaques
[J]. Nat Commun, 2020, 11(1): 4400

Zheng J, Wong LR, Li K, et al. COVID-19 treatments and
pathogenesis including anosmia in K18-hACE2 mice [ J].
Nature, 2021, 589(7843) . 603-607.

Sun J, Zhuang Z, Zheng J, et al. Generation of a broadly useful
model for COVID-19 pathogenesis, vaccination, and treatment
[J]. Cell, 2020, 182(3): 734-743.

Deng W, Bao L, Liu J, et al. Primary exposure to SARS-CoV-2
protects against reinfection in Rhesus macaques [ J]. Science,

2020, 369(6505) : 818-823.

[32]

[33]

[34]

[35]

[36]

[38]

[39]

[40]

[42]

[44]

[45]

Cross RW, Agans KN, Prasad AN, et al. Intranasal exposure of
African green monkeys to SARS-CoV-2 results in acute phase
pneumonia with shedding and lung injury still present in the early
convalescence phase [J]. Res Sq, 2020, 17(1): 125.

YuP, Qi F, XuY, etal. Age-related rhesus macaque models of
COVID-19 [J]. Animal Model Exp Med, 2020, 3(1): 93-97
Sun SH, Chen Q, Gu HJ, et al. A mouse model of SARS-CoV-2
infection and pathogenesis [ J]. Cell Host Microbe, 2020, 28
(1): 124-133.

Lee AC, Zhang AJ, Chan JF, et al. Oral SARS-CoV-2
inoculation establishes subclinical respiratory infection with virus
shedding in golden syrian hamsters [ J]. Cell Rep Med, 2020, 1
(7). 100121.

Hoffmann M, Kleine-Weber H, Schroeder S, et al. SARS-CoV-2
cell entry depends on ACE2 and TMPRSS2 and is blocked by a
clinically proven protease inhibitor [ J]. Cell, 2020, 181(2):
271-280.

Zang R, Gomez Castro MF, McCune BT, et al. TMPRSS2 and
TMPRSS4 promote SARS-CoV-2

Sci Immunol, 2020, 5 (47):

infection of human small
intestinal enterocytes [ J ].
eabc3582.

Zhang H, Kang Z, Gong H, et al. Digestive system is a potential
route of COVID-19: an analysis of single-cell coexpression
pattern of key proteins in viral entry process [ J]. Gut, 2020, 69
(6): 1010-1018.

Bojkova D, Klann K, Koch B, et al. Proteomics of SARS-CoV-
2-infected host cells reveals therapy targets [ J]. Nature, 2020,
583(7816) : 469-472.

Stanifer ML, Kee C, Cortese M, et al. Critical role of type III
in  human

2020, 32

interferon in  controlling SARS-CoV-2 infection

intestinal epithelial cells [ J ]. Cell
(1): 107863.

Zhou J, Li C, Liu X, et al. Infection of bat and human intestinal
organoids by SARS-CoV-2 [ J]. Nat Med, 2020, 26(7) : 1077-
1083.

Lamers MM, Beumer J, van der Vaart J, et al. SARS-CoV-2

Rep,

productively infects human gut enterocytes [ J]. Science, 2020,
369(6499) : 50-54.

Zhang Y, Chen C, Zhu S, et al. Isolation of 2019-nCoV from a
stool specimen of a laboratory-confirmed case of the coronavirus
disease 2019 (COVID-19) [J]. China CDC Wkly, 2020, 2
(8): 123-124.

Wang W, Xu Y, Gao R, et al. Detection of SARS-CoV-2 in
different types of clinical specimens [ J]. JAMA, 2020, 323
(18): 1843-1844.

Welfel R, Corman VM, Guggemos W, et al. Virological
assessment of hospitalized patients with COVID-2019 [ ] ].
Nature,, 2020, 581(7809) : 465-469.

(KFEEHH#A)2022-11-14



2022 4F 12 A o ] A R 2k ks December, 2022
$326 H12 CHINESE JOURNAL OF COMPARATIVE MEDICINE Vol. 32 No. 12

M, FRICSC, TR . S R GE N IRAG AR /N e S A R L/ N BRBSE RS I R BT AT (9], vh B AR R 224K, 2022, 32
(12): 108-114.

Zhang X, Guo WW, Zhang CQ. Preclinical application of a xenotransplantation mouse model of non-small cell lung cancer with a
humanized immune system [ J]. Chin J Comp Med, 2022, 32(12) . 108-114.

doi: 10.3969/].issn.1671-7856. 2022. 12. 015

G35 2 58 N TRAR B AR /IS 20 IR il I3 57 b B AR/ ) Bl A 28
i P i A9F 5 107 H]

koA IO kKB E
(LB TR KA EY PG V8% 710032 ;2.5 7548 i BH T FPoO B Be , Bept B 712000)
[$BE] IR R R AR T A A5 i A JREAE =2 — , T /0 200 e ot 92 D) 2 il o 00 P 8 B R AR )

)T R i 5 1 R AT SR E . PRI, B HAE T S (9 1 PR T S5 5 3h A 8 LAVl 697 5 R R & e (2507 8 DA B sl A
AL YT R H T ST e 8, T R 5 AN RAG I SR RS M/ s BRUBE A ol 1 [T I ELA AA f8 3R GE A0 e
YL, BEAE = B AT PN e S e O 6 e S B8R T o i B T R A R T . A SC RPN IR AR
IR AR /N I 897 (0 N FE 7 TR EA T 25538, 25 FiaE /N 200 B il 9 O 988 YA 7 T 58 B I DR 110 S S AL 4R 2, LA
X7 FE I RIS

[RgIA] R RG N /NI ; SRR IR B IRYT s i iR 7

[FESZES] R-33 [ ERFRIZAG] A [XZEHS) 1671-7856 (2022) 12-0108-07

Preclinical application of a xenotransplantation mouse model of non-small cell
lung cancer with a humanized immune system
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2. Xianyang Central Hospital, Xianyang 712000)

[ Abstract] Lung cancer has one of the highest morbidity and mortality rates. Non-small cell lung cancer is a
subtype with a relatively high degree of malignancy and proportion. In recent years, immunotherapy for non-small cell lung
cancer has become a research focus. Numerous immune monotherapies and combined therapies have emerged. The
development of these therapies requires preclinical verification. Therefore, reliable animal models are needed to evaluate
therapeutic effects, explore optimal drug regimens and promote individualized medical treatment. Because a
xenotransplantation model with a humanized immune system has both a human immune system and human tumor cells, it
closely recapitulates the tumor immune microenvironment in the human body, which has a broad application prospect in the
research of oncological immunotherapy. This article mainly reviews the application of humanized models and provides
guidance for preclinical trials of various immunotherapy schemes for non-small cell lung cancer to promote clinical trials of
these schemes.
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Jit 98 2 — o R 50 T i 7 S A R I R A 7Y
AR A HG e R A 2 TR i 98 O Sk
H, — KM/ 40 M Bt (small cell lung cancer,
SCLC) , 24 5 i B2 A 1 15% , 73— AR/l
M fitiJ ( non-small cell lung cancer, NSCLC) , % fiffi
TERIZ R E 1 85% ., HorhAE /N0 i it g 3T 2 A4
Gy REAR A | g DA ROR A MR 3 2, i okt
I REE ot kLTI 174 WAESET 3
J& TR SE A, B2 57 % %) i i S8 A 2 4 SR Lz
TAFALREIR , IR AR R R T 5%, 52 H BRI AE
T 41 PR B A2 2%, J0 1 3 A AR OC 1Y B2 T
X SE AT O A TR 22 B 8 A8 2 W W A
PTEC R JEE M, #0112 R 5T R L IF 2 5%
RS A U 7 SR R g AT T < SN <1
PRI

ITAE K, WE 25 D) A 9% K 2 5 900 46 35 (immune
checkpoint inhibitions , ICls) A3 1 G BE IR I7 1) &
JRUOT BERIR YT R T SRR T AR B 2
KA KR B R PE TR0 )T SRS IR T A SR ik
HEAT I PR AT B0 PR 3 46 DA S0 3R 97 R8Ok . I
PREGTBIFFE o BIFFE N D33 R I 50 £5 B v T g
AMIAS B, 32 BOR R B C5TBL/6) S5 /)N BUFEAT Ay
S S LIS I 25 W) IR 7 A8OR o SR, Sk AR AN
LB = 58 3 0 I 9 fe 22 B FF 5% (tumor immune
microenvironment, TME ) "7 | HH: 5 A 2 fith 923 41 ity %
o RGEMAFAERNJE 22 57, 3 il 1 S0 28 45 R Ak LA
ARG RS ik 1 RIS . PRI e 9% BE A8 dc AR 2
ARALL AR Jie 88 T B I3 14 Wi RS T 2l ) A 2 A8 7 2 0K
IS iR VNN ki3 €28 DR EhE]
YIRPEFABLE St e S AERIZIR T 2, RIER AN
WAL N BBz i AEY ) 3 % g $5 Hu-PBL
( humanized-peripheral blood mononuclear cells) /) i
F#  Hu-HSCs ( humanized-hematopoietic stem cells )
/N BB AY | Hu-BLT ( humanized-bone marrow, liver,
thymus ) /INERAERL, HY T2 R 58 N IR AL /)N BB A
M C A 2 SCEHFATA A, BIA SCE 5 2508 il
ARSI FE b Al Y B A SR R ST AE /N 40 i
it S A RS AR A B AR AH SC IR 7 ob i BARN H , I 25
B PRI B RAE 8 0], Xof v A by FH S ey )
PR

1 SRt s S B IR R BT R
Wit 5 B A A 22 G B A A A e BRANBIE 5, 7

1R R B £ s AT R0 24 W) S W BF &, 5 L[] s £ i
S T BT J R I PR 11 24 40 DA IF 5 LA W A
29I, LA B WL 245 0 2 A T O o St
i &, O A WS UE W IR R 4 2 Bl RS A
(‘patient-derived xenografts , PDX) £5  XF 55 #L FH T
JIed 36 97 0 AR T 25 W Y I DR T v A R R A
97% ", DRI AT LAFHE I S5 0 B L 14 I i 6028 3R 6 N
A NE S —Fh BT BRI L E 2= P 5,
AR AR R RO AT P O T 7
H i 8 32 & 5 24 5 B S HE R (Food and
Drug Administration, FDA ) HEUE L7 AR/ 40 i i 9as
1) e 2 ke A s 10 25 4 pembrolizumab |
nivolumab . atezolizumab . durvalumab F1 avelumab F
FLNE PD-1 A1 PD-L1 25438 [, 1 ipilimumab £
TN CTLA-4 F CD80/86 4 A3l , A ik 1) 53 vl
FEAE AR /)N 40 i i 9 H 95 28 58 N R AL /) B g 1oz H]
B G S 0 2456 O O T A R v, O B R R A
(e
TEIRYTRCRIEAL J5 T, Z2 500 583k B IR AL /)N
R AL B A L S A TE W e R Ak v v (8, B i
S KA B Bk 12 e 1) J] A AT BA R BiF 9 3R 1 T
J# Hu-PBL-PDX R (4 i A= K BEBE PD-1 FApTHM
i, JF BSR4 PD-L1 23R 7K 85 , i 8 A4 B4 il
K (tumor growth inhibition value, TGI) #% K | A It %
REA B AT S B T R T 24, F5000 =1 /) 240 i it 9 28
# M PD-1/PD-L1 H #3497 Hh 3k 45 19 T R dE
Wang ' AE S BRI /N (NSG) 4R 1R 4 h J5 0%
G ok IR B9 CD34" HPSC ( human pluripotent stem
cells ) 38 3 TR EE SRS AE AN BRAK I, IR A 18 35k
5 1Y) i 98 2H 288 8 Onco-HuNSG-PDX 5 A 7E
Onco-HuNSG-PDX /N, 13 H/NER A 11 2 X
pembrolizumab J&¥7 A [N, #E— 2538 i 5 HL4l NSG
INEREH B X EE & B, Onco-HuNSG /) FR 5 CD4* il
CD8" T 2 & W B, pembrolizamab [ i g 1)
i1 RS = A\ 6 S B2 40 (19 NSG /Iy BT hCD8”
T 4HMFE/R B Onco-HuNSG /N R A TETE, A AT
W45 H pembrolizumab [AZIRHEET Onco-HuNSG
/NERH hCD8™ T 4L N2 S sie R EE g, S
R WETE G A A A0 SR A T 20 3 A b Dk
FBF B4R 73— 2B AR . Ak, B B R
i) PD-1/PD-L1 @i il K& T 4N DI g, (AT
i 9e 240 A A= W 2 R E 1 5 AT R S TR A B B
FEUH R ARG N B Ao R I AR R IE S G S A
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Ay AR ) AT S B9 L ARG TL-4 R TFN-y 7K
PSR NSCLC BETF AR

FERL TR DL B A TR A Ak 4 J 1o 7 T, A [+
(10 S 6 5 1175 Bk 5 S [R] (R S A A ik, TE
5% PD-L1/PD-1 # [n] G 83697 50CR 1 UE AR T 968 /)
BRI (0 Sz s A rp o AR N B 3 e R A e
BT 4 K DL B 25 iR )T R A
S H B R & B, Hu-PBL-CDX £ 8 T+ Hu-HSCs-
CDX A5 | HJ5 3 i # 57. A9 Hu-PBL-PDX #5550 7] )i
FHF X e TIRe 452 5] PD-1/PD-L1 3 i 1)
T MBI Z D RE AR RS b, RSB A
AR AR 2, 2 T A R D A /) BRUASE 28 )y B
AR, B A IR e R G0 R AL/ RS A
auto-PBMC-PDX /)N F{ B8 5 A 9% 968 i S0 0% I 45 /Y
G TS BT PD-L1/PD-1 HUikyr ik
T8, 5 B A I PR PR SR, el LR 3 R A5 AT LA
M PD-L1/PD-1 # ] G257 1t AR A I R 25 A0 55

FERRL TS AE N, A (8 7 1w, AT 2 A R
S V5 it g 2H 2R ) Hu-PBL A1 Hu-HSCs A& A b
1T RS E R 2 J5 A 35 40 pembrolizumab | nivolumab
FERITAL 1 L 2R 5 1 PRI 56 1 Ry 2 %
A —F, K IR n] BB A 3R T —Fh B AR 9 X)
S N BEBR R YA 7 SR A T Y P4 7 &, AT
FAF X F il Jed b i 0 00 0 6, H AR 2% 3 Fukui
VORI B DR 5 AR 2 B B E NI R 5T
SR, R A - bk B 40 B B 2R ( neutrophil -to-
lymphocyte rate, NLR) ] HIFHrBEVETTN , 1 A i
XFF PD-1 LA K PD-L1 BH WG 7 A 80 (85 19 35
B AE FH FAEAR AN A2 DL R S R A HL A R R 1)
JRA IR RE S L S A I IR R ifE . NLR FLIEAE N
O AR AL PR 115 20 8 A B 2 TAER ZE 3T,
UNREAR BRI NLR 76 8 LA K A0 A it — £k
PR B T NLR HAR A R PR 2202 Sl
RO G 2R 48 AR AL /N BRURT A 3l NLR A= 95
BT ST, ik Dt 26 1) U4 (3R R B A I R i F 9%
Y

2 REEGIRT

GG A it AT R A L BT KRR ks T
A/ NAR A AR B LR AR BT A R R R R T
G AG A RA 5T) 25 M AR HACR AW,
B2 T RN T YR 5 A7 O 1 25 )
IS R IBCA IR T 7 SRR R BRI I RICR

H AT UL A R /)N 240 i s 1) 350007 T R
RGPS A mi S IR T2 PD-1/PD-L1 54t
LA A 2 R AR YT 7 (PD-1/PD-L1 5 %41
RAYBRAIRIT T &, HRZBATRITBLZ IR
SRS , BAR Y F 25 07 8 A Fe i — 20 W1 o Fn
otk ERT Y G 5 G0 A0 e AN IR AR B /)N BB
RURTAE Ry SS90 10— oA 20000 Wik PR i 3 0 A8
LAY 1 AT AT 25 40 SRR BUIE T 7 S
i N7 F AL P A AR i
2.1 BEBRAREEENGT

bR T SAEGERIR T 7 R EVERG AT BT R
24 PR T A 4 R 0 DG R 2 ke A ik S VR YT BUR, o
Oxamate J&—F GEME BE KT 72 240 It B 157 o 1) B s 24
Yy, A5 WF 58 13 F EE Hu-PBL-CDX B /N 20 it il i 45
AL WF 5% Oxamate 5 0 %k A 0 #0 H 5)
pembrolizumab B¢ & ¥ J7° X Jili & Bb 92 410 Fid i 4
2 ,MESE Oxamate 5 pembrolizumab B AE B
Y7 TR AT B AR e A K PR Y = A H
A, Oxamate 7] 38 5 il LDH-A F%) 375 14 >4 BEL T firb 9
S HOWE e ik A% LA 38 in g vty CD8™ T 4 3=
T, A0t e I 248 B 3% e, T4 5. pembrolizumab [
BRI T A%, HAZHE G 7 12 RIS A 5] 2 A R A 1 1
T AN S X ML IE A e S, R
NIEAG S RS AR /N BB A 34 W AR S 38 [ AR i 42
FRIERRATRIT T 58 1Y Im R AT ALY | F 1 Z AL R
HEAT SR G A BEL IRV 7 10 4 T DA, PPA 45 2R
AT A7 PRATEFE 118 G 71 - e B 0 S () B0 Al
2.2 WRBEBKARST

T 408 X FF 5 M B 1K ( T-cell bispecific
antibodies , TCB ) i i 65 T 41 Jitg 55 51 m) Aifr 28 4 Jitw 52 B
g BB sy, HIHA 500 2 5e ke T 40 % 1k
5 T 40M 52 R S TG, B HHINMAR 5 A =
R R RN 0 S AR O SN st (415 PN S
TR PBMC 73 51 3] NCG /N BUR P, RS 4 & R 1k
PD-L1 ) HCC827 Jifi g 4 ffd ji By #4) 2L i 6 7Y Hu-
PBL-CDX /USRS SR J5 /N AR IR )5 4 d i/
k& T WURE S PEBLR ACE-05 3097, R BLTE 10 K
ACE-05 JRJT /N A 9 RS iy e 7 56
12 RogAHR , RUDBURE S PEDUAR ACE-05 WA %KL
5/t it s e R R A S 2R 5T ik
TIHATRRAAM R, AN, AN B e 5 A R Al
/NS ( Hu-HSCs-CDX) H' TCB B gE R n] 2L
5 T 400 EAY PD-1 RIXFEE AN E PD-L1 3Rk,
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H'5 TCB HzyiA 7 8ibt PD-L1 257697 M ke, TCB
55t PD-L1 RYBCA T2 B Tk i H s £/
D] 1) i 9 S o B A /D BB AR 2 — 25 R R WL A
PER A T 58 FLUA B0 1 g AR AL,

3 BN/ HEBhIRTT

B WG 7 R AR 1 R R B R T RAT AT
—SEVRYTAL B, 3K BN 45 /N R A RR s i g e 7
SR BT A2 AT AGE I 4 AT RE H A9 B — Fogr
9T T B, 2 A B A6 9T ((neoadjuvant
chemotherapy , NACT) i B %375 97 ( neoadjuvant
the immune checkpoint inhibition , NAICI) DA X Hr i Bl
WA T (neoadjuvant hormonal therapy, NAHT)
BEXF AR /N 00 5, © A 2 MR Bia T T B
THRIZ A N 90 40 B 8 B AT © 2 AR /) 4 i
i R ) — 2R i ALY T B A 0 A A ko
FEARBIE 53 A, anfar AR 48 F8 A AHRE Y 5 BT, ik
P8 R 25 B € Sl BT AL, SR R A
FASIRTT A RAOM AT 2 Wi PR TAE 19 B R B fig, A
SEN G 4 J8 R B e TSRO B NMRI-Foxnl nu/nu
/NEL (Janvier™ ) 1 C57BL/6J (Janvier™ ) /INERiE
RS R I 95 20 R (AS49 B LNM-R) #4 # Hu-
CDX B SR 5 FEA T8 il B ALy, IR 5 3E AT SR %
)7, SR TR, ETIER NACT Alidid AKT #
T LA AR Oy g i PD-L1 ik, HAESE
PR AR 4G, 5 B2 IR T A L, IR AR AR D T
47%"" | 25 L A BARL (R AL I DR i 52 56 o
B R S TR A BRI SO R VR T AL
DN 7 — 2 T 58 B 5 v A 5 40 i 1Y 5 0 2 g
XA ICT T NAC &5 50 52, i S92 AN JRAL Y 5+
TR AR/ N U U 2 0 — 2D PRI 1Y 1 e S A AL
ABIFTE AL I ) A e g IR AL 1 S o A% A /D BRUAE
RUK B CD8" PD-17 T 41l /K- 5 J5 SR T BN 45
VI, BAR S, SMA L+ CD8™ PD-17 T 4
YL 872 Al T DL TSEI e P ) R G e, R — 2D
B T AR S LA

4 CAR-T &7 ENIGKRBIHR

A VR Z R T 40 ( chimeric antigen
receptor modified T cells, CAR-T cells) J7 52 —Fhid
APEAM L R PEIRST . IXITIE R AR I TR 2
PRI S S8 T A A 1) 987 200 M = T D, T A
SHUMRE AR . CAR-T AT 200 T IR 4

S bR 2T E NSCLC 25 52140087 rh st SR R 4L i
& FLR P R K £ S AR 1Y) e 98 AH DG BT RL (tumor-
associated antigen, TAA) #UPRTEHH 35 R FRE S METT
T S B S e | R 22 S 440088 I L I 1) Jie e e 5
PEBL

R T AL CAR-T I i TS0 93, 75 ik
A HL G A 0 7 25 R R i 1 R S 1Y
bR, 75 5T b & BE, LunX (B BPIFAL,
PLUNC SPLuncl ) 75 i 85 40 i v 5 i 3 352 R
WA 256 LunX $U4R AT LLE 35S LunX
ZRIR FRAEEIT LunX T U738 E&A0 H] LunX BHPEAY
it 9z b JgE 40 B A K5 SR N BRR T L
LunX A$EFRAY CAR-T 4 AT IR ABF 5T | [l it
P Hu-PDX BB L7 8 774G, 5 PBS 41D
FARRE S PEAEAR CAR-TY AR L CAR-T™ J7
AR LAV i3 51 e A /0 U T a2 A IR
T H AT SO A A 3 /)N B 2B A7 B[], 3 3 Log-rank
A A 40 A T 5 CAR-T™™ 7 3k KRR & T fr
J/NRAETE RS e, b T i — 2 A
RITHLE, W58 & AT T g5 T, 45 5% Bow
CAR-T"™ FEEHIKIRIT 7 d JE T LA B & it A
PDX e A0 P30, a8 T S5 B ) Mk 83 200 A 36 110 %
Bi, P, SRR/ L PDX AR JT i Kk ik 2
HUBR RS I 2 30000 L K W 5 B AU CAR 4 nl %
CAR W71 CAR #E A X TAA B CAR &5 424t T

N7, £ [37-40]
= o

5 K ZEWIE R BTIES

BROBEIRTT FIF AR ST A0, S T3 2 i R L
PB4 3 A AR /I 48 0 il g B8 A A7 R 00 T
B AR 58 (4 BT I 95 245 4 ok = X b Jed 200 #) R
P, P B A 1) 2 R 7 3R A ) 5 S LA 7= L Tt
297 GORAE 1) 25 ) 2 — i LAGAOR R D 251
A X R T AT B A AT A S A 1]
TR 240, X 5 v 24 0 A AR R LA B b o
IEH AR MR B S, AR
AR T O N PR AR R R T OR A K
NEWN S

EELE R R R — MO AR 251 ok B
2120 1 nm , EERFRUERESFEAS Rl pH e P i
B EEE S LR 20 ~ 120 nm [ UKL 254, 7T 0 3
ZRR T, T BRI SR B AR R
FOZH S A Hu-PDX AR 5 L 4 i & s a ok
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9P R AP DL O AR TR 2 AR A /)N 4 i fili 4 4
FHRCR 22 5T 25 B B AL &R & Xt A4
A XG0 (98 A A P A 252 (80. 34%
P<0.01 ), T X A 20 i il 9 00 o] 2850 S D0 A %) 4 55
(53.26%,P<0.05) fHEWRIGTT SR 2 T 54
1BYT (33.86% ,P<0.05) . [A]if , FERHIR i FE b
BRI 0 ) B ) R R T R R
) R s bR A AR TNM 203 BB kil
YD QAR OpRTE S ds A

AR, R AR BT i A AR YT T BUER A ik
FHLENAYT R H A, 40 KRAS/TPS3 9875 J&- 5 3 ifi
Jige R IR S R R A ] KRAS 35098 356 PR A
PR pS53 ) Re 2 il B8 e A 1 IR IT R . Gu
2B 1R R RNAL 50K AR S5 &4 1 LbL
Wi 25, # A VE T KRAS/TPS3 , U TH %
TrEERIAT e, WFST N D33 2 A A I A S A AL A 1N
FRUBAY Hu-PDX W58 I VA y7 2008, 25 R R IR
7 2L far g /N BRUA s r O Se B8 3, HLUAD LbL 885K
2557 /N R A A IR 23,5 d, S AT AT
AR AT (TP AAE] 9. 0 d) SRETIA YT
(POEAEAE] 15,5 d) AR EG, AT AR 2] B G 444 5 i BT
W98 T BRI B A ) A7 3% ) [, 32F — 25 1) 43 F SE B0 IE
ST AR 24 ) RT R AL Bl TR T R 1 I B
PEFIE 22 2, TR AL S5 b RS A /)N BB 72
A e BE R ARG A8 283, B0 B 7R Y LbL A
XY iR YT LA B 0, A8
HEAG RIS B B, BRI IR 7T 5 1097 259 45
A A BB )G T B AE R A1, 95 PR8I — 1540 9 A F
5% B AE— 30 [ b NSCLC I A3 56w (i JFH T — b
%M trastuzumab deruxtecan AP B2 %
4K ARIT 25 5 R R ) HER2 FE R 8 A8 (iR
HHEE G R E ATIBIT , 45 R R BT — P A
HER2 FEPR 575 (1WA 71N 440 it fii 4 26255 0 1) 19 Bk 988
AR ) — B S A 5 kAR B B /N B
G bR T U ER 2 IR TT T R, T
I — 257 SV T 3 Ao e 2R 8 A 9 AL
NIEALE S B AT 05, DA R o ATl R I
B B Ba e [ A S A

6 RE

FI R 18 AR i 20 i 2 3 1l i 98 52 2
FERS I BN ML RE 0 F R i & AR 5 R R
YRR (BB HLH T A B, F AT S A H B

12 I R A ) PDX BT AT A SRR, A
2 B0 R G I ) 5 R 114 7 v, PR e A R A AR
ol AT ] e 1 20 LI A B 3 TR T IR U g, L
B By BIG T 5300 it g 70 I R A 5 v k4
AFTEACHIME R, AN, FE S e B A AT | S pE ik
BT I R BT 52 B B JIT R FH 1 i | 28 2R 456
BRI UK 2280 2 BRI (4 i e AR g
55 ARG PE R 1 3 PR AFAE — 2 1 220, PR L s 50
SR BA TR R, (A ASBE T 43 F B I PR R
W E AN AG 5, T5 7E2E— 25 B I R BT 2 v 2
o iE G0 N A /)N BRS84S 78 D) ] i 5
o LRI PR AR R B, U m] A3 7 O 8 A I IR
A7 FH B BE B IR 1 TR, A = B LR g 1)
I PRATAIF ST 0, B 5 141 BA 3 2o 44 2 B 8 2R 48 A JRAL
/INEROR LA B 8 B 23R T RN G B K B IR T I RICR
S 459 5% OKI-179 F nivolumab AYZH4 b2
8 H nivolumab 24 i I8 A= K (TG1=77%) , H.
OKI-179 (1)t FH 25 38 fin Jiee 2 322 ) 240 L 7 323K 51l
PREGE T EA B/ —8hE™ . WikEIE/han
I it s A A DG ATF 5 v Al 300 B2 R 0% 3 1o i 72 R ek g
SN TR 1 /) BRASE TR 3 A5 A 20174 e DR i F 9 5000
ISR BT 2 SO AT O IR IRFE L

7 BE

FEF G RGN IRk /N BUE 3B /I 20 i it 982 B
FEH 8 FH IE 0k s 5 FF 8, 56 T il i 3R 97
BE— 2k m TR, A X R/ 4
Lt B 63 97 T B A I AR T 40 B s 16 1% 25 [ A4
RAGIGTT R AT I HE, BEERRE  MOR A AR
FE A RO ) B s AR B E S IR B IRIT A A R
4t il Al IR T 7 58 LA R BT XY il B/
i BRIEYT BT HILATS A E T i R T X R
PEATTEAR I R T 2, DAY A5 B8 o 5 38 1 52 56
G

Ti4h, BRI B AL /N BB B AE 25 B iR YT
B0 R AT TEAS R BT 0 R 00 O e e | 0 b A7
B AR E DA IR, 4 B 4R NK 20 i 8 K
AR MR IR AZ B R RE S A LA AR N s
TS LA B 30 4 TR B 255 R B E T S iR A
Pt , AT B0 F ik — 20 e A 7 A 3y ik
HAEAE I — S8 (R T, A AR B 58 £ A R0 I TR
DA ABEAR 25200 365 By — 25 AR /DN 40 i i 9 7
NEPRR T b - [ RC A



b FE R PR 2R R A 2022 4F 12 A5 32 555 121 Chin J Comp Med, December 2022, Vol. 32,No. 12 113

S 3k

[1]

(2]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Siegel RL, Miller KD, Fuchs HE, et al. Cancer statistics, 2022
[J]. CA Cancer J Clin, 2022, 72(1): 7-33.

Lim SM, Pyo KH, Kim JH, et al. Promising preclinical platform
for evaluation of immuno-oncology drugs using Hu-PBL-NSG lung
cancer models [ J]. Cancer Res, 2018, 78(13): 1148—-1148.
Herbst RS, Morgensztern D, Boshoff C. The biology and
management of non-small cell lung cancer [ J]. Nature, 2018,
553(7689) . 446-454.

Pardoll DM. The blockade of immune checkpoints in cancer
immunotherapy [ J]. Nat Rev Cancer, 2012, 12(4) ; 252-264.
Jenkins RW, Barbie DA, Flaherty KT. Mechanisms of resistance
to immune checkpoint inhibitors [ J]. Br J Cancer, 2018, 118
(1):9-16.

Wang M, Herbst RS, Boshoff C. Toward personalized treatment
approaches for non-small-cell lung cancer [ J]. Nat Med, 2021,
27(8) : 1345-1356.

Quail DF, Joyce JA. Microenvironmental regulation of tumor
progression and metastasis [ J]. Nat Med, 2013, 19 (11):
1423-1437.

Walsh NC, Kenney LL, Jangalwe S, et al. Humanized mouse
models of clinical disease [ J]. Annu Rev Pathol, 2017, 12:
187-215.

Byme AT, Alférez DG, Amant F, et al. Interrogating open
issues in precision medicine with patient-derived
xenografts [ J]. Nat Rev Cancer, 2017, 17(4) ; 254-268.
J, trate, skAEE, S5 AT SR e /) BRUBE Y 1
ST SHAERE P HESE T 32 4 1 3 )7 R4 T e AT (0],
R (BRAARR) , 2020, 40(1) ¢ 37-43.

Wang M, Yao LC, Cheng M, et al. Humanized mice in studying

cancer

efficacy and mechanisms of PD-1-targeted cancer immunotherapy
[J]. FASEB J, 2018, 32(3): 1537-1549.

Stewart DJ. Wnt signaling pathway in non-small cell lung cancer
[J]. J Natl Cancer Inst, 2014, 106(1) : 356.

Nguyen N, Bellile E, Thomas D, et al. Tumor infiltrating
lymphocytes and survival in patients with head and neck
squamous cell carcinoma [ J]. Head Neck, 2016, 38 (7):
1074-1084.

Kametani Y, Ohno Y, Ohshima S, et al. Humanized mice as an
effective evaluation system for peptide vaccines and immune
checkpoint inhibitors [ J ]. Int J Mol Sci, 2019, 20
(24) . E6337.

Lin S, Huang G, Cheng L, et al. Establishment of peripheral
blood mononuclear cell-derived humanized lung cancer mouse
studying PD-L1/PD-1
immunotherapy [ J]. MAbs, 2018, 10(8): 1301-1311.

models  for efficacy  of targeted
Fiseha T. Cystatin C-a biomarker for early nephropathy in type 2
diabetic patients [ J]. J Mol Biomark Diagn, 2016, 1(8) : 010.
Jespersen H, Lindberg MF, Donia M, et al. Clinical responses

to adoptive T-cell transfer can be modeled in an autologous

[19]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

immune-humanized mouse model [ J]. Nat Commun, 2017, 8
(1): 707.

Sobarzo A, Roisman L, Pikovsky O, et al. A36 patient-specific
humanized PDX model for overcoming tumor resistance to immune
checkpoint inhibitors in NSCLC patients [ J]. J Thorac Oncol,
2020, 15(2) . S24.

Fukui T, Okuma Y, Nakahara Y, et al. Activity of nivolumab
and utility of neutrophil-to-lymphocyte ratio as a predictive
biomarker for advanced non-small-cell lung cancer: a prospective
observational study [ J]. Clin Lung Cancer, 2019, 20 (3):
208-214.

Park W, Kwon D, Saravia D, et al. Developing a predictive
model for clinical outcomes of advanced non-small cell lung
cancer patients treated with nivolumab [J]. Clin Lung Cancer,
2018, 19(3) : 280-288.

Bagley SJ, Kothari S, Aggarwal C, et al. Pretreatment
neutrophil-to-lymphocyte ratio as a marker of outcomes in
nivolumab-treated patients with advanced non-small-cell lung
cancer [ J]. Lung Cancer, 2017, 106; 1-7.

Wungki P, Laura M, Naoyuki O, et al. Predicting outcomes of
advanced non-small cell lung cancer patients treated with PD-1/
PD-L1 inhibitors;: independent international validation of the
iSEND model [J]. J Clin Oncol, 2018, 36(15) : 3015.
Hellmann MD, Rizvi NA, Goldman JW, et al. Nivolumab plus
ipilimumab as first-line treatment for advanced non-small-cell
lung cancer ( CheckMate 012) : results of an open-label, phase
1, multicohort study [ J]. Lancet Oncol, 2017, 18(1): 31-41.
Aggarwal C, Prawira A, Antonia S, et al.

of B7-H3 and PD-1 with

Dual checkpoint
targeting enoblituzumab  and
pembrolizumab in advanced solid tumors: interim results from a
multicenter phase I/II trial [J]. J Immunother Cancer, 2022,
10(4) : e004424.

Socinski MA, Jotte RM, Cappuzzo F, et al. Atezolizumab for
first-line treatment of metastatic nonsquamous NSCLC [J]. N
Engl J Med, 2018, 378(24) ; 2288-2301.

Martinez-Usatorre A, Kadioglu E, Boivin G, et al. Overcoming
microenvironmental resistance to PD-1 blockade in genetically
engineered lung cancer models [ J]. Sci Transl Med, 2021, 13
(606) : eabd1616.

Gandhi L, Rodriguez-Abreu D, Gadgeel S, et al
Pembrolizumab plus chemotherapy in metastatic non-small-cell
lung cancer [ J]. N Engl J Med, 2018, 378(22) : 2078-2092.
Qiao T, Xiong Y, Feng Y, et al. Inhibition of LDH-A by
oxamate enhances the efficacy of anti-PD-1 treatment in an
NSCLC humanized mouse model [ J]. Front Oncol, 2021,
11: 632364.

Jang S, Song J, Kim N, et al. Development of an antibody-like
T-cell engager based on VH-VL heterodimer formation and its
application in cancer therapy [ J ]. Biomaterials, 2021,
271 120760.

Sam J, Colombetti S, Fauti T, et al. Combination of T-cell

bispecific antibodies with PD-L1 checkpoint inhibition elicits



114

P PR R 2 2 R 2022 4F 12 A5 32 555 123 Chin ] Comp Med, December 2022, Vol. 32,No. 12

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

superior anti-tumor activity [ J ]. Front Oncol, 2020,
10 575737.

Fournel L, Wu Z, Stadler N, et al. Cisplatin increases PD-L1
expression and optimizes immune check-point blockade in non-
small cell lung cancer [ J]. Cancer Lett, 2019, 464, 5-14.
Metzinger MN, Verghese C, Hamouda DM, et al. Chimeric
antigen receptor T-cell therapy: reach to solid tumor experience
[J]. Oncology, 2019, 97(2): 59-74.

Zheng X, Tian Z, Wei H. Lung specific X protein as a novel
therapeutic target for lung cancer [ J]. Oncoimmunology, 2015,
4(12): e1052931.

Zheng X, Cheng M, Fu B, et al. Targeting LUNX inhibits non-
small cell lung cancer growth and metastasis [ J]. Cancer Res,
2015, 75(6) : 1080—1090.

Hu Z, Zheng X, Jiao D, et al. LunX-CAR T cells as a targeted
therapy for non-small cell lung cancer [ J]. Mol Ther Oncolytics,
2020, 17. 361-370.

Tokarew N, Ogonek J, Endres S, et al. Teaching an old dog new
tricks; next-generation CAR T cells [ J]. Br J Cancer, 2019,
120(1) ; 26-37.

Chen N, Li X, Chintala NK, et al. Driving CARs on the uneven
road of antigen heterogeneity in solid tumors [ J]. Curr Opin
Immunol, 2018, 51: 103-110.

Rafiq S, Hackett CS, Brentjens RJ. Engineering strategies to
overcome the current roadblocks in CAR T cell therapy [ J]. Nat
Rev Clin Oncol, 2020, 17(3): 147-167.

MacKay M, Afshinnekoo E, Rub J, et al. The therapeutic
landscape for cells engineered with chimeric antigen receptors
[J]. Nat Biotechnol, 2020, 38(2) : 233-244.

Lindner SE, Johnson SM, Brown CE, et al. Chimeric antigen
receptor  signaling:  functional and  design
implications [ J]. Seci Adv, 2020, 6(21) : eaaz3223.

TVERVE. NV SR R ALAS 2 0 7 B HAE oK 25 il PR
iR RO A I O B | A= P Ll S PN BN e
%, 2018.

consequences

[42]

[43]

[47]

[48]

[49]

Izumchenko E, Paz K, Ciznadija D, et al. Patient-derived
xenografts effectively capture responses to oncology therapy in a
heterogeneous cohort of patients with solid tumors [ J]. Ann
Oncol, 2017, 28(10) ; 2595-2605.

Gu L, Deng ZJ, Roy S, et al. A combination RNAi-
chemotherapy layer-by-layer nanoparticle for systemic targeting of
KRAS/P53 with cisplatin to treat non-small cell lung cancer
[J]. Clin Cancer Res, 2017, 23(23): 7312-7323.

Li BT, Smit EF, Goto Y, et al. Trastuzumab deruxtecan in
HER2-mutant non-small-cell lung cancer [ J]. N Engl J Med,
2022, 386(3): 241-251.

Perry JM, Tao F, Roy A, et al. Overcoming Wnt-B-catenin
dependent anticancer therapy resistance in leukaemia stem cells
[J]. Nat Cell Biol, 2020, 22(6) : 689-700.

He X, Smith SE, Chen S, et al. Tumor-initiating stem cell
shapes its microenvironment into an immunosuppressive barrier
and pro-tumorigenic niche [ J ]. Cell 2021, 36

(10) : 109674.
Hu M, Zhang J,

Rep,
Kong L, et al. Immunogenic hybrid
nanovesicles of liposomes and tumor-derived nanovesicles for
cancer immunochemotherapy [ J]. ACS Nano, 2021, 15(2):
3123-3138.

Herter-Sprie GS, Koyama S, Korideck H, et al. Synergy of
radiotherapy and PD-1 blockade in Kras-mutant lung cancer [ J].
JCI Insight, 2016, 1(9) : e87415.

Capasso A, Lang J, Pitts TM, et al. Characterization of immune
responses to anti-PD-1 mono and combination immunotherapy in
hematopoietic humanized mice implanted with tumor xenografts
[J]. J Immunother Cancer, 2019, 7(1): 37.

Guo W, Zhang C, Qiao T, et al. Strategies for the construction
of mouse models with humanized immune system and evaluation
of tumor immune checkpoint inhibitor therapy [ J]. Front Oncol,

2021, 11: 673199.

( Weks H #7)2022-04-10



2022 4F 12 A
$326 H12

P A R
CHINESE JOURNAL OF COMPARATIVE MEDICINE

AT

ESS AN December, 2022

Vol. 32 No. 12

LHARE , REAR, T A8, 2. SNBMA R BUR SISt i [J]. P R 22k, 2022, 32(12)

Ma FQ, Chen RF, Ding SP, et al. Research progress into the anti-infective effect of exosomes [ J].

(12): 115-119.
doi: 10.3969/j.issn.1671-7856. 2022. 12. 016

115-119.
Chin J Comp Med, 2022, 32

G AR 1 B R e AR P WF 5T 3 e
D, R, T AR, 5, £A %

(RIER - IR R A B A W4 5 s 2 =, = KB 671000)

(FE]  SNBAE t Z2 Fh A i 000 B 90K B, REAS 1% 2 11 5T I SRR R 25 A= W 6 1k 7, 70 24 i 1)
S PR AR, BOREZS BOIFTE R, LS A i G ) e A N2 T e 2 i 5 20 ok
RSN AR BAT IR 1, 2 5 B R G, RERE I 5k S AR M AR A RE J1 5 73 A I 240 R 1) &1 b 1t i
e BET ISR B A S BE AN M T AL , WS 22 A S 2 TR 1, A S A S B o AR SCRR AN AR TE BT B S | 2 T I
GG v 19 PR R A I EA T T 2555, DAyl R L 42 PR B

[EEIA] SN I A0 ;
[REHKS] R [XWERE] A [XEHS] 1671-7856 (2022) 12-0115-05

Research progress into the anti-infective effect of exosomes
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( Department of Microbiology and Immunology, School of Basic Medical Sciences, Dali University, Dali 671000, China)

[ Abstract]  Exosomes are nanovesicles secreted by various cells, which can transfer bioactive macromolecules such as
proteins, lipids, and nucleic acids, and play an important role in intercellular information transfer. Increasing studies have
shown that exosomes derived from some cell types, such as mesenchymal stem cells, natural killer cells, and neutrophils,
have therapeutic potential, by participating in the regulation of the immune system and enhancing the killing ability of immune
cells. In addition, exosomes released from infected cells can promote antigen presentation and immune cell activation,

activate a variety of cellular immune factors, and mediate the cellular immune response. We review the direct and indirect

roles of exosomes in viral, bacterial, and fungal infections to provide evidence for their clinical application.
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Figure 1 Role of exosomes of different cell sources
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[ Abstract]

immune diseases. In vivo experiments are required to gain a deeper understanding of the mechanisms of disease occurrence

Inflammatory diseases account for a high proportion of all diseases in animals, including infectious and

and development and to find better preventive and therapeutic approaches. Mouse models are widely used for this purpose

because of their relatively low cost, short feeding cycle, easy handling, and genetic and physiological similarities with

human. In this context, we review research progress into the creation of mouse models of inflammation, pneumonia, colitis,

and mastitis, as a reference for subsequent research.

[ Keywords)

PRI AR 2 A 38 I K BRI S g Al S
TORIE B PR T Ah B ORI R R B — R B
TEV SR, AZAILAAS 55 A1 5 0 98 %) 45 495 55 o 49 1 g 2
R H AR AL N IR EEAL T — oA XA 1
AR,

RAEAEA AT IR — e aT 452 1, B AL i
H AR AH R TR AR 77 AR I O RORE R
AN KB SRR YT T A R S R BRI B AL,

[E£mME ] ERAE KB H (2014AA001) ,

mouse model; pneumonia model; colitis model ; mastitis model

WO ANE SR R B RAE . TE 18k RAE Hr
e Firh —SL U 4R S WA (491 40 TNF-a IL-
11 0L-12 45 ) 25 = X ML (R 4653 47 , 7™ 25 B X HIL A
Fﬁi,u%ﬂr%ﬁ%m%ﬂﬁ,Xﬁ%#ﬂkﬁ'ﬁ%)ﬂu/f;@
FUPE 2GR NIk, b T REE AT A T R
NGRS EE’J%&,Eﬁ%ﬁﬁﬂﬂﬁﬁﬁkmﬁ”’i%MWﬁ
W GBI YR B S R AT A AR i
UES

[MEEE A IXIHIR (1998—) , 5 Wi+ A5 5 1] . h B 25 R S . E-mail :454809951@ qq. com
[EEEE JERHR(1986—) , 55, i A5 5 1 B B AE Wil 500 9 & S5 W, E-mail ; liankexun@ shzu. edu. cn
BRI (1963—) , 55 Wit 202, WA 00 BIFSE T 0]« 25 877 36 2l 9 s R R 24 GDRL S ISR B A 5 5 A%

* LR R AR

E-mail ; xlgu@ shzu. edu. ¢n



P He R PR 2R R A 2022 4F 12 A5 32 %55 1231 Chin J Comp Med, December 2022, Vol. 32,No. 12 121

NS AA 95% YL N A R TR PE , 5 A 22
Dl IR A v B2 A [a] PP LG 2R B Rt R
BOMIR] (40N B LR -5 05 28 S A= BRESAG LT A1
), I EL o T/ BURAT A A0 i, S8R 1R R 5 S50
B, NGy RE BEoR T 38 # L/ AT 5250 sh
TERE AR SCRE 32 B 4 Il R A TR 45 i R AR R LA K%
FLI5 RAEHIE) /N B AR ik LA BAR AT et e

1 FR&EE

it 2 Biti A By AT AR SS9 B EERH &Y
Ft, BRI S A A Al 2R B, DA A
JEAR AR 5 e MR AL T 2514, B SR 0 1 e 5 1
o RE R G0 T LAV K 26 K 2500 AR B b Ay —3
Oyl J 5 2R 48 T 5 & il 9 25— R BB NG,
il 4 2 7™ 1 A B B A A i R B 2 —,
FATEE R T N SRR L & Ol i kR il
S AR PR A= TR V2 BT, K R B TR
ST A BRI T A5 B B TIRAMIESE, Sh s
Y32 0L Tt 48 S
1.1 FhHRIEBIZhYIEE

et S ASRY ep | PRI 2L 3 4 e i S 1 i ) 245 4
DA KA BRI e R EOH W], BT LA VR b 32 A 4
VA 2 VA G A B 00 A5 S TR i 3 30 0 22 B fR
FEEHEAT I 727 P 0 | il 2 A A 3o R AR e 7L
sh, Nt T 0 i B ERAE) | AR B A e B B
ARENT RIS AE , (R R S R A
B M2 T, 22 R e = B e i U sh W b ilt A7
AR IR /N BRI R B, e 145 sl P A L) | T
R AR F LB F R 2L, SRR
(7 INBRUh 28 (T BALB/c /N CS7BL/6J /N ELAS) 18
T HEBR LR T3, X 26 sh W B 10 s A%
TR T M 4y FHLE . H AT TR/
SRV G 40 M % 1 2 L 1), O LB 4=
T AT AER T DI AR | D REARAS 1 5% 3k K /1N
R AT kN R A R ARG JE O TR TR
1.2 FiRAEEEE T %

H AT, AL ) — S8 AT DR B 455 40 i 48 11
SRRl P S B R L RS R R
TS B 2 R A 1k LA R 5 s T A 12, B I ASE B
A HA S D Rl s (DL 1) R T EAR Y S H
PRSEBRNG OL AT T3 e R 7E X /)N B 8 A5 7Y
()25 A TR TR
1.2.1 B3k

— BBINP I S 35 S A ] LA a4 B A

fil 4% , 7 vk e AR I 1 sh ) 5 B R e sh ik AE
FEXF 5 P ) BR B T X R 5 vk B A R A% Y P Uk
YLl FARAEAR W 5| 7, I B B A m ol /N Bn]
DABERRE S0 /N BB A% g ik S i mT g PR o T
P 5 DR AR P A A% % 3T BT [ 4R 114 /0N BRUS
JE AR T, IR S B0 5 T A B A 455 Ik s o
B B ) sl s e 3 P B
1.2.2 SRERLME

VFZ T P I T JER e 2 o A AR e 1 R 55
MARATI LG ZE A% | 25 AT B S SRR RN A S R
TR L il A RITIVE R S o i e g, AT N B
T T4 B o B I v B S5 AR A W Sk A 2 R
LR, CESRERGE D B LRIYETA
o ol R B (B 1 8 P B [RD O, el — A B 2 A e 55 2
PR AT 55 R B R R T | R B R
PET R A DA JE sl 17 38 AR SR, 5 AT 3 a4 o
VDA AT W i R AERE T, 2 58 I I ()3
4 30~60 min, BLAMART LR/ EUE T H 2 #5851
(AR e B BRI 1Y 50 mL g0 DUE R
AU SRR S =, 28 85 I [) 38 5 5
(5~15 min) ' 3l 3 0y I 3R A 2R AT AR /N
U 51534
1.2.3 AUEESE LA OHE R

XA O VA AR T L A B AR, AR TR A R
AR 5 5 OB /D RS, SR 5 SR
25~30 G HUAS I vE S 4 B TE W B AR 5 ~ 50
pL BRBLE AR W, R G300 kT e A,
SRS R O - RE BRI, B —
SRR /N T R A T RS, SR
Ja F— 2251 2504 5 Sk MRS AL, 76 S P AL T R B
HEaE RS, H 1 mm 4@ AIEHE 5 KNI
IR AR A BN RAE N B B )
2 5~50 pL MRFRE A N, 2R E 1/ R
R0 A (TR AE T AR TR 1) it 96 7 2 g i
), HREURBENE G . X IE AR O 8 Bl 99%
DL R g ik S0, (0 B T HRE N B Tk
KA, A 0] 68 T 20 Fh 0 A e /DA
W 23 AR DURUAR 217
1.2.4  SEHAL

BT S B R UL R — /N B
ils S R H G 1 71, by =T DAAR S A A 4001 I g
DA SCT W T SR AR I TR T SRR )N
RO R A8 K A W) B TR M DO RRAE S AL



122 o AR S 2 2 2022 4F 12 45 32 %45 12 1 Chin J Comp Med, December 2022, Vol. 32,No. 12

R RBRR Ty 5 B AT

Table 1 Pneumonia model construction method and its advantages and disadvantages

Tk s 738
Method Advantage Disadvantage
(1) AT AR #4300 Ji A eV R 1) 15 SR A5 46 (1) TeELE b i
) (1) Can well restore the natural spread of infectious mfectlons (1) Amount of inoculation cannot be controlled
FAERMNE (2 IR 1L BT LA 2, AT D R R
Direct contact YL & (2) JER YL it ] B Jk e sh 0 W B0 B G Tk e —
(2) Virulence of pathogens can be increased by breeding mice,  (2)Time of infection and the number of infected animals cannot
thereby reducing the infectious dose of secondary infection be unified
(1) Bz SRR I 1 1 SR 164 (1) RFEFNER R G LA B Bt
(1) Simulate the natural spread of airborne infections (1) Aerosol modeling systems are more expensive
eyt (2) T AT Y (] (2) Wl 2 e/ R R RIS SF AR DIAR
™ (2)Simultaneous infection of animal populations (2) Pathogens deposit on mouse fur, eyes, etc.
Aerosol vaccination ) et
(3) J S AAHE T 0 il A7 422 (3) RTS8 AR R
(3) Pathogen is evenly distributed in both lungs (3) Pathogens survive less in aerosols
(4) AN EL PRI (4) X JEL AR AT B A PR
(4)No need for anesthesia (4) There is a limit to the amount of pathogens that can

be inoculated

(1) ALp7 T A i A SR (1) 5 AT RRIE A <G e e TR
(1) Mimics oropharyngeal inhalation infection (1) Requires anesthesia and tracheal exposure surgery
SEWESE (2) ATLAA TP IE TR 4 2 (2) 973 S A A T 000 il 53 A7 A 345
Tracheal injection (2) Allows precise dosing to the lower respiratory tract (2) Pathogens are unevenly distributed in both lungs
(3) 1B LL AR TR 2 (3) XIS (B A — 2L, A RER AL A T
(3) Test procedure is relatively simple (3) Start time of the test is inconsistent and cannot be carried

out synchronously

(1) A7 10 R i N g (1) T B4 BB A AR AT
(1) Mimics oropharyngeal inhalation infection (1) Requires general anesthesia to perform
ZOFEEE (2) T T IWPMGE I TR 44 24 (2) BARXEEERR

Oral intubation  (2) Allows precise dosing to the lower respiratory tract (2) Technically difficult
(3) IR LL A ey o (3) 7 JEL A A 8 A0 i 4 A7 AN 25
(3) Test procedure is relatively simple (3) Pathogens are unevenly distributed in both lungs
(4) B TR (4) ETT AR I R — 30, AN RE[R) DA T
(4)No surgical trauma (4) Start time of the test is inconsistent and cannot be carried

out synchronously

(5) A BT T5 Qe A XU

(5)Risk of oral bacterial contamination

(1) ALy o i A SR (1) 5 B A B RRREA RE AT
(1) Mimic oropharyngeal inhalation infection (1) Requires general anesthesia to perform
BETAE (2) MR E N T I R (2) il A 9 DA TR 28 BE 3R HLAS By 4 ol
Nasal instillation (2 ) Can constructed a mouse model of upper and lower (2) Pathogen deposition in the lungs is dense and difficult
respiratory tract infection to control
(3) IXIRR P LR TR 2 (3) 98 SR TE W i 23 A A 1495
(3) Test procedure is relatively simple (3) Pathogens are unevenly distributed in both lungs

(4) A BB AT 15 G 9 XU

(4)Risk of nasal bacterial contamination

BAJEHRLE 1 min 747, DLW AR B R A P FFAT R S B SR ML AL AM A 2
SNPGRS, R S~ 50 ul A% (HEUNGE: WIS B T ELIS SR 7 4 B S5
R R T L DR RS 57, I3 5 U AL 0 BT A
LA B W) A i 4 B %

2 REERHRER RIS A F LA ) T W 3 2 e 4 7
LI 0 S S BEXTHE AN A R L B 0 2 s 25 o 0
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& bR AR, S BOR VAN M R R AR R
KA EHE R A 540 TL-6  TL-1B Al TNF-a 55, 3K 2652
PEPR e fif B g i & AE b AR i — 205 iR
AL, W 8 RAE Y & AR T O
RGN 2 o

RAE M % (inflammatory bowel disease, IBD )
B R T T 0 R S E M s, R A0 HL i A AL
DL R B2 i B9 AS [ 0o 58 % U ( Crohn” s
disease,CD) DL S 15t 975 14 45 W 9% (ulcerative colitis,
UC) , P R IR TS | s 84 R AN R
BAOER & IEERER, UC FEM B T 7T LA & S
P LS AL I8 9 R LR AR A I kG e L2 25
7L T A B ARG It 97 , LA 2 A IR T A Y 25 i
JRIE M CD 7E Sk 78 A (1) Rk UL 8¢ AN 31 WY S8 1) 48 1
SEAR , ZHE A WLEER S I 28 A A = T A DA 25 i
PEARE™ | PR AE I R L IBD = E2 Wi )5 3k 5k
188 LA S A AR 4 8 07 ORI T X 07

BARAIRZ R E il % T IBD 1 & pILiil
AR A — 2L o3 e, BFSR R IR, 45 M b B2 A
Rl R B R L e e B 50 5 15 05 9 45 i 4% 1Y)
BLEI#IAE" T IBD 75 & B AN H: 1 fige
Xof TSI s A A 0 AR 3 Il 1 AR R IR, BT L H
AIETXT IBD W75 15 EB N L L FARIGTFIL
N T IFRAEREXS IBD 155 2 24 1) 3k A T AR B A
TG Sh PR R A I T R ) DG BE h T /D
L5 N BB 3 WOl 28 55 3 W 16 W T8 235 4 B s e
ARILFAHIE, B LU/ BRUR E TBD A5 5 3 Sy R AR i)
Ui, HETHTSE IBD /)N BB RL 32 S04 JE P T fE 26
IBD 55700 fb2¢1% 525 IBD AR 20 5175 5:2% IBD 4
RILL I A %25 IBD BRIl FAEAEIA R 0 i
FREAGTIYIAE 14 ¢ A o B 20 i EL A4 AR X 157 B0, BT
PLH L7155 SRS IBD B9
2.1 =FHEFMEER(TNBS) FSHRIEEAT X

I8 LV I T NG B R AE ST TR Y TNBS 1A/
WEmN, TLUAE A58, SRR 2N 18
KRG B, T TNBS AE 2B 5t 55 /0 U4 A 8 1 45
& G R RGP s, T D4’ T
Y E B B A 12 M TNBS 45 i 98 rhoke ihoo 1
A B TR ST T 4 B A0 R AR Y kG R 6
BB

SORE TR ARSI L 4 ¢ 1 IR TR MR,
Wt e 4 AR PO RO i 5 1 AR B 5% TNBS
WK T IR A G5 5] 1% (w/v) 1Y) TNBS TR

FEH 0 5 HB AU B 1)/ J BRAE B 5] TR 3K 150 pl
TNBS P& AT s, 72565 8 K, AL 1 4%
100 pL 5K 1 2 1IRA M 5% TNBS i
ACEREENFATT TN 4 em 24740 R HK LTS
AR NRCL I R B2 60 51, TNBS &—
FRfER LA W, 5 18k 5 13 LA BU@AE R, R e 5
SR A o R v A N S = A A D KA
NBiir
2.2 JEMER ( Oxazolone) B S 4 FRIEE A £

B T T T s R 2 T R R T |
/N B ™ i 25 T 4% R R AR D A% B TS FTAR
RAMAEIA K 78 SIL/T /N, JRE 52 1) 28 B
L5 R REZ Y R Z A «CD3/aCD28
A E A2 T A0 A 2 S22 R A0 A The 41 i [
T (1L-4 1L-5 1 1L-13) (%) 7= A E B 26 Ty 1 5 A2k
UC FHRL, 5 HAth JLAR /N BRE5 s R B ALAE He, o A
BT IL-4 HUAREL AL IL-13Ra2-Fe & A7 W] DLk 3t
PRI R AR TR ST Th2 AR Y 4
PE N A I T AR AE H A

VTR FIRORE L) 4« 1 AIRFR L Fe AR A
60 mg MM ERE T 2 mL N ER/ ARSI SR
GIEHE] 3% (w/v) B G IR IR T, 7E 8 8UR
BRI B /N K RAR 245 13 150 Ll TNBS i
AT, 5 8 K, AL TS EH 100 pL BT
50% CBEHY 1% (w/v ) 2 W TR 3 15 W T A © R I
AINERATTTN 4 em ZEA7 AL, R4S IR AT T 598, IR 45
ANERSL R R AL 60 s, EMEEJE—FR R fL &
Yy, ko 1k HLA BUSAE T, B I S 30 A oo 2
H R L A S ST S I e LA A A
2.3 HERVETIEA(DSS)BESEBAERTE

TERAK P /NRIEE DSS BRAWIILK &S
FHLLMAERETE 5097 FUR A M5 A R R A Y 1 B
BYEZ2VESS %, WH9EIA R, DSS X iE I Kz () B
AN B T R DT R g T RS T B R (1) 52 4%
PEVO D TR B = B 4NN T 4N C.
B17 SCID LUK RAG1™ /IR AT RIAETT A5 | A ™ FE 1)
IBD, 3 1y M 5 38 2R G 7 OB 0 e ) 4 R AT L
T I, Ak DSS 2 s R X T AT e Kk
B RENLRIFESS I R 0 h W E LA . eéh,
DSS B BBl E Bl T 45 1 R & E ML )
e,
2.3.1 2tk uc EsE

FEHL T B (MW) 2 36000 ~ 50000 i) DSS it
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I, 5 ICHEKECH 5 2% ~ 5% (VR T34 /N A
K5 mL BOK R B B DSS W, 2L 7 d,
] R HR BT 4T Y DSS VR, 55 8 R hy 1E %
PRI fErs Bt fi A 28/ BRUR R %
HRKRASA (8 AT 2 H B iy 31 98 0k, R A
AR B R E RN 5 &, B TR &
PEANTR], Jir DA 365 A5 e A 2 11 1, ke i R/ B
SN H— AT 4 d J5RESRET, i R Xt
SR A A R W), 3 AT E A 3 PR PN R R R
FRENE B, LA ok ik 2D 53 2 PRI 3K 56 ) I A
AT,
2.3.2 1B UC R TR

25 Ye R 2k UC S8 1k, Ik DSS %
WGESE T d J5 (AR A R AR EL BB (1 DSS iR
T4 8 R R IER KK, ESE 14 d, 7E55 22 K
TR /N UK K B A+ [R) 3 B B DSS 3% W 2 4R
28 K355 29 K IE # KK B AR DSS ¥ W [ b i
Sr 14 d, TEFELLEERL 50 d J5 SR OE A oK,
T [V T AR S PR 1 O B 2K

3 FERER

Wy 3L 57 R AR TE W 4= FLIR v & A R AE Y —
PG e , AT S B = W05 240 7 1 = AR
Wi N R, HABYEZL DS & T S B AR i AN T
WEERIREAR, BRI 5T 3R W B AR T LAAE iR
ST WA FL 5 R R BRSO (3 B AT EERRYT
iR YUA R YT T A T i 24 7 1 7 A R AR 24 1
L EENE T AN REA B 22 i 3K W R 2 5 R B Kk
UL I R oe2 & W A Rala o) SN EZS oA o

R T A TR A L 55 8 Y R HILT DL R
SR HIRIT Y, R N S B R B AL T R
Jrids o BERAE RO A A A 5256 2 4 AT LA R 4 ik
P95, AERE T W5 4 A B Bt ARV #R AR TN
MESE S A — AN 5 2R AT a8, Wk O 3 4 an /s
§U, B 5 XFFLIR, Mas 3 %, i3 2 i, 4% 2L AR AH
XFAST, — A FLR T OO — &AL S X 5041
FLARASFIAR AL, ELAE /N BRUFL R i a4k, vk
BN A 212 AR AL 5 A AR LY, A
1970 4E Chandler"" 3 i 52 5 B I #E ST T 40 3 P 3L
R ARABERY | B Fe A BB )iz i is T 3L R A E
9%, BEEFIERIRBITRA M T T 2 i 2L IR R AR
AU 4N 3% 240 MM LIRS B A EchAMP 5% 35 X /N R
FUIR RAGIY A2 G W (2 75 28 BR A R K AT 1

FERYFLE AR TE , © 0B 2 50 T W5 48 T i
IRTEFLPs 9 A RPEFLS 2 AR I RIFSEASI AL 2724
3.1 MRIABREERREEIEE

WiAFL P 2 E R A0 5 R B I e 7
frdar g RL ARG, H/N LD R R
WA S AN AR A S ok R 5 e A, A B
RUIETE W AT LU RS T /N T 5 R, SR T TE HL I
WEFEH /N UL D 2 A B 2 IF 5 78 B TR Y 5 1 T
BRI IR b, KA 2055 R 1 2t 4h 1 5 |
ECHY, PRI B PR 5 4= 3L B R B BIF ST L B2
EYIAFLIE RN FE50 0 3 28, ey
PEAN B, e BAR MW &m0 A K E
( Staphylococcus aureus) , £ T A1 [ 2 3 W) W 3L 5 N
S ORI ARG EE iR K i T AR
i 245 V£ LA M /N B 9% 78 55 B (small colony variants,
SCV) WY A e AR PR W5 2 3L B S A AT e il
NEPEDAZL R, aaiad ek T IRCRRY IR ME, BT
FERM], e A A BRI T DR /N LD R FE R
AVERL i R IR R LR N BE T, R TR
TEWSA B WSS B4 PR R | mT ATE /) B Fh 4
PR Z WIS A R B 2 5 — R AR L
R A% YL PE 28 h G 3L OEE EK (' Streptococcus
agalacae) , 5 WA L, TTRLEEERE X P R AE
U TR IR B AT AR G s 2 o Bt RO D
TIP3 ok v A A L s RS SR 4
A3 5 L B P R PR AN T, A% G R AN A
[Fi) P9 2, 33X LA < 0 7 3 2 AR P A3 R R (H
A R RAE R & A S AR AL T B A A RS
TESN W) G5 AR T BCA P T RE S I 2 3T X b
SV, I 50T BE AR PR BT IR Y R | X
B2 T B R A I R L P R AN 2 E Il
IR . KR4 [CH ( Escherichia coli) J&=—F )
TN B 22 LB A o, T | R 5 i P LR 48
AWFFER, il 7E /) SRR FR R A 3 T DA
KA L 7 AR FURFAE IR B S T W5 A i R
FLE R BURRAEY 35 = 2EMT I 25 0 R B JRUA,
BALFE AR B AR AT 1 ( Corynebacterium bovis ) , U5E [ i
FH 1 75 %) BR 1 ( coagulase-negative Staphylococci,
CoNS) &, 5 il 19 M B0 FAH LE , X — 240 TR Y 2L
PSR I 1Y, AN 23 77 AR T ) SRR RE IR P
N P A TR A R 7L B AR 2
3.2 MREBRAEMERA

— AR FH 2L R TR S BASR SL B S/ L
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R B, BT B350 J7 2 A 5 B e /N BURR I
AT o SR — b T K s R A VR /D LAY 5L
Sk, A SR A UUBULE 73k 2R vl i TSk IR O
U LA A BIFLIR T 7L R T
TSR IAHE AN EFLIR B L2 AR, I L5 3 14
PARBAR . 3 AR 7 R R BB T R L
SKAETF O RS A S EAR/NT 75 pom B TE S A4
o ST T /N BRFLAR A IV AT 5 /N RRFL B 26
i BETE R, W FLIB/N BUS L T 03 AR 5
R, i A il 7L A0 /N RO LSk B A — SR AT
B2, AR AR A AT R i Bk LA, 38 AT LLSE RS /1N
RFLK AR DT 25, Sk AR T 30 G 9 TEST 4, 8
AL FLP AR ALK AN TR A B 50 FLAR T 5T
FLIIGE ) K50 S A i 28 B0/ BRUFLAR A o X0 T 7 ol
HOR, TLABE R 10 DL BURAL(CFU) A%
SILR MR HRARE T 155 100% 2 S50
I, H b 5k A BT 2 S BT Z B S R
NUE, DAL, ot B2 B R R A0, 8 T3k 10°
CFU'™ 980 1 SAF 1Y R BEL s R A R B
SERTFH /N B A1 I FLIT 10~ 14 d i AL

4 FHESRZ

RAE— L VIR R IR A 2 FoATT 0 A3 |, % & ol
A B T B R M fE E YR AR ok o B
FTAEE AW 8 1 QU e ST R 25 58 L4l
EA T R AR, Veber %5 45 filf 4 # BR 14
P4241 DARRIE U T A /N B2 il A
AL TR OB AR Bl X 45 BT AR T RGHEAT TR
Bi.Prlar s 28 > BEH R = whimR > Va®
R = AR, X ORI NGIT 2 R R YT
PO T A R BRSARIE , XA Y7 20 il 98 S — 2 i
PR AL SR Wang 50 78 /N B DSS 2k it 97 1
S5l RASAIPUER | v 24 07 50 5 M5 14 1 ) LAAR &
77 R D7 R R 1 AR ) R TRV 3 B R R T R
Treg/Th17 ~F-fif M M1 2% fiff 214 15t 97 14 45 W R 1)
AR XTI 52 0 25 W R (R 36 97 48 T 8 L% Geng
AU PSR AR vBSM-A1 5 vBSP-A2 X 4r #E
ORIAER S T /D BRI R K BGPTSR S
SKAUWEFAN A AH S PIETT ROR i Rk A T A
WITRYT 7 58, BAE H Ja A BB U P A= 297 7 A i sk
T A PR R 2 P 2

H AT, X T4 Fh 98 5 i AL 18 1 A 58 25T 35
B EAS RIS B RS R B AR A ] ke G i Jay R, A

I, SR TSI WL S Y S R S ) A A R R
TS YRR ) ST AN R 5% e i R/ BB Y P Dy
FLHAT 5 Bl 10 ik R 2 L o 6 12 J2 R OR R Y
o WCAMER BT Sh PR S 78, A A9 A
THEUBREGRAUE NS (e LRI e T A
g LA Ay il 78 A BB o 0 LA S R R Y 3 A v 4 3
5 A O Ab S5 PR DL R S N AR AR R 1907 X
ARG B, A SCHEF AT IR B 45 i 54
T FLP R IT JL AR 538 B 7 A T e, LA
N e SERMIE TAE BT R L, e 2%
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E4m A% RNA 72358 B0 LR a8 oF 5% F e

B B DR R

(LJTZREERIR I PR B AP O L7, TR L 52400152 ARER R E MR AR SEH —BEBe HEEFt,
J7IR AR5E 52371053 ARERIRY: H TIRIREEBE, AR ARSE - 523808)

[#Z] dE4uS RNA(ncRNA) 35 RNA (miRNA) K EEESTS RNA (IncRNA ) FIFRAR RNA (cireRNA ) J8#5
DIWLER e AR SET- AN S B A B R | R T BE S 5 97 3k B0 LR ( DEM) B &L, 4Rk, 6T
ncRNA 7E DCM H g IF5E B4R h TR 1% /007 A i Wy i 18 A4 FBL A 45 05 T, AR SOt i — 25k . s T =,
HAR KB SE B EFR L FR.Co L 2 0 ) —HEAG T 07 1 22 533K neRNA {H BRTAO miRNA Fl IncRNA 1E24
DCM W2 Wi MG AR 9 BB YT LS T T %58 1845 F cireRNA 72 DCM R VE IR BAH . 2K E] DCM (1
R 2 2 HLELA 5 vk, 4 JE WS I A B 22 it PRASEAS 42 9 45 8L 0138 1 BRI 55 i — 2P B0 0E B¢ ncRNA JUJ
#& circRNA 7€ DCM H v 76 7E FH B HLHDEE 7T 2 DCM 1297 B A3 ik Fn B AR5 .

[ZEiIA]  JEgid RNA;§ SRBLO AR ; kil An ) 1697
[hE42ES] R-33 [ XEktRiIZEE] A [XEHS] 1671-7856 (2022) 12-0127-07

Review of the role of non-coding RNAs in dilated cardiomyopathy

LI Weiwen'" | DENG Shaodong®®, CHEN Jianying'*
(1. Department of Structural Cardiology, Affiliated Hospital of Guangdong Medical University, Zhanjiang 524001, China.
2. Department of Traditional Chinese Medicine, First Dongguan Affiliated Hospital of Guangdong Medical University,
Dongguan 523710. 3. the Second Clinical Medical College, Guangdong Medical University, Dongguan 523808)

[ Abstract]  Non-coding RNAs (ncRNAs) , including microRNAs ( miRNAs) , long-chain non-coding RNAs, and
circular RNAs ( circRNAs) , regulate myocardial development, differentiation, metabolism, death, remodeling, and other
pathophysiological processes, and may thus be involved in the pathogenesis of dilated cardiomyopathy (DCM). We review
recent research into the role of ncRNA in DCM, which has mainly focused on expression profiling, marker screening, and
mechanistic exploration. Several differentially expressed ncRNAs have been screened out from circulating blood and
myocardial tissue as potential diagnostic and prognostic markers and therapeutic targets for DCM; however, studies of
circRNAs are limited. Considering the complex and heterogeneous etiology of DCM, further studies including more clinical
samples are needed to supplement and validate current findings. Elucidating the potential role and mechanism of ncRNAs,
especially circRNAs, in DCM will provide new method and a theoretical basis for the diagnosis and treatment of DCM.

[ Keywords] non-coding RNA; dilated cardiomyopathy; expression profile; marker; therapy

[BEE£TH ] RERK2EER LI H (45621229GDGFYO01) |,
[MEBEE N 1 BAHC(1986—) 5, IR BN, AFRE, WF5EJ5 1) : Z5H9 PO MERT . E-mail :512908311@ qq. com
BEES R (1969—) , B, FARBEN, W4, WF 07 1) S5 M0 IERS . E-mail : jychen271@ 126. com



128 o LA S 2 2 2022 4F 12 55 32 %45 12 1 Chin J Comp Med, December 2022, Vol. 32,No. 12

Pk AL WK (dilated cardiomyopathy , DCM ) J&
— PR RO LB, HURR IE Ay 7 0 28 8 R
WS AE DI e R A, AT S5 B0 U 2 1l ) e AR, e &
HEJE A0 1 V8 ( heart failure, HF ) H: 38T, DCM
HAT R e, S5 58 R e B O L AE AL
LRSS S I O (E B ] N DS N A
5E5 DCM AHIC R E 4k K K HAE FH AL X By G B
A L, B, JE 9 5 RNA ( non-coding
RNA,ncRNA) 45 RNA ( microRNA , miRNA)
FEAE4AS RNA (long non-coding RNA , IncRNA ) 135
JJR RNA (circular RNA, circRNA ) 2 5 J##0 Il &
F b AR SO T R A A A R
HA M T A B AH B 5T 18 3C, R neRNA 7R
DCM gV R I L R T 45k

1 DCM fH3% ncRNA HFRIELE ST

5 FT RNA Jl ¥ ( RNA sequencing, RNA-seq)
VEN G A 2P S TR T L E L o i 5%
SEPEIR AR I Y 22 5 K 3A KL ((differentially expressed
genes , DEG) R EFREY), M HA BT ANS 5%
TR SRR R, B0 2 SR 2 AR
E ncRNA ZH AR A0 A )2 B H T DCM A
Ferh  AHBAAAE LA 5t — 2 W
1.1 DCM 183X/ RNA

miRNA J&—Ff/N RNA 531, 0 e 5 i
IR IE 30% MR R ik JF 5 B AR A E
AR IZAHSE ) miRNA 7648 FfOs 1459300 1
RAMUR Rl k¥ R, AR O
JUEAEJEE | O WL 2T 2 Ak | 3l Dk 38 A% A Ak | .0 JULAE SE
41, B, Huang 457 /N RNA U 7 43 97 %2 31
DCM (A1 i 48 A5 K B miRNA A fii
T 3 I A 28 7T o3 Ak i R R 22 2R T AL AR 1 O
( mitogen-activated protein kinase, MAPK ) 15 5 i [
25 DCM W EFRHLE] . Enes 251 U F £ B4 51 6
M DCM LAY I %% miR-618 , miR-875-3p , miR-
205 .miR-194 .miR-302a ,miR-147 Fll miR-544 Fik/K
SR, T miR-518f Fl miR-454 FikKFEThm, i
4, Toro %11 R PCR B UEHE T £F )2 8 11 A/C
(lamin A/C,LMNA ) 3L K #5055 1 2 48 i i Bk
AL AU (familial dilated cardiomyopathy,, FDCM ) £
HHYEPS miRNA K35, A LR AL # 1 let-Ta-
5p.miR-142-3p , miR-145-5p il miR-454-3p /K &}
FIh e

AHAS T 1 P 5] R e 55 28 R 48 2 1 B0 IO A
AT A R A, B AE P04 B 2F 3T 07 1 A
B p 32 4 A BB B — Fh A S8R AR
P IR BOA %505 B F B, Wang %' %} GEO
B v AR R R 2R IR RS AT A A B
I3HT, &S DCM AH ) miRNA £ 4F miR-9 miR-
200 % F1 miR-30 XM, Huang %" i 13 40 H1 4K
P o miRNA-mRNA FHE A H 2515050 DCM Y
K HE AT miRNA | & B miR-144-3p . miR-363-3p .
miR-9-3p ., miR-21-3p, miR-144-5p, miR-338-3p /I
miR-770-5p & H LAY 5 H -,

PLEBFSEH R, 2 miRNA 7] figJ& DCM (17
FERRED AR . SR, AR DCM (2R AL
TR AN 43 A7 7 1 340 0] BEAS AN TR) B 25 58, Rk,
T B — 2 AR T 221 PR AE AR 1 9 5 A v 50 i 3
45 miRNA EH B AL,

1.2 DCM #H3€ IncRNA

IncRNA &—4 K% >200 nt HABES 58 A 1Y
RNA i 5 miRNA 578 R 58 H B 5AEH
SRV A0 3 uk i i FE L, WF Y B UE 5K,
IncRNA i I8 5.0 NER B R RS FIFAE NG i
BTN R PEOGHEVE T 2018 4, Haas
LU gk B Al 4 L 4 b 45 A R 5 (structural
variation, SV) 5 AN rh 2 R R I B R, B IK
ik DCM F20 HF AH5CH) SV £14% 3758 1~ IncRNA
F1 1756 D8 A gl sfAs , Ui RE IR s A5 48 S 5 i
[ IncRNA 3578 456l 2 B AE 57 . Huang 255
T BT ST & BLAE DCM H 3% vh 25 R Rk 7
W IncRNA FE 5 2GR EH 4B ISR A A
A X, BT ETIEER IncRNA ORIFSY, Li 250
HUDCM SB35 10 JEAEAS AT T8 91 53 B, I %5 7
RP11-21. 2 1 XLOC_014288 4 IncRNA 7E AL IL4H
JHL o BT ST 4 40 e R O A A5 PN B 40 e v 4
AR AR R 1 L AT B8 52 M 835 1% 20 00 25 23 1 44K
(left ventricular ejection fraction, LVEF) . Cai &'
¢ DCM LA E Il IneRNA 1) 22 5 k15 0
K H 5 £ 0% W iMH X R kA
NONHSAT252242. 1, ENST000000596816 . NONHSAT
215378. 1 #1 NONHSAT137060. 2 7.0 IE DI REA ] 1)
BEPAEREES BN HE KM — 2 A et
3T .

AT 2 B, IncRNA 7 215 miRNA A H 1
H, 3138 3 ( competing endogenous RNA | ceRNA ) #L
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il 325 mRNA AHE AR Tao 251" % 31 DCM
B ONEREA T miR-144-3p F1 miR-451a T ¥4 1]
miR-21-5p b M, i — 20 70 & B, #E In] miR-144/
451 B9 M 4 IncRNA ( NONHSAT001691 I
NONHSAT006358) 5 DCM & B AH 56, itk 4, ¥ [
miR-21 A 4 > IncRNA ( NONHSATO026953 .
NONHSAT006250 . NONHSAT133928 Al
NONHSAT041662 ) . 5 DCM . # A 3¢, Chen
AL ST DCM A SE A E IneRNA Rk 3% &
M8 A % IncRNA ( FGD5-AS1, AC009113. 1,
WDFY3-AS2 | NIFK-AS1 . ZNF571-AS1, MIR100HG .
AC079089. 1 1 EIF3J-AS1) th ] A it ceRNA Ll
RAEIIRE, BLAM, Qiu % Gl v+ 5 UFE T DCM A&
HADEHN 2ERRED KHE IneNRA
KB1299A7.2 . RP11-13E1. 5. AC061961. 2,
LINGO1AS1,  RPI11-557H15.4,  AC061961.2 .
LINGO1AS1 RP11-1313E1. 5 5 £ % 5 DCM 1% %
RAFNIERA X,

IHAb, Charles 25158 53 N NCBI SRA %% 4 2
PZH805 BT Y ceRNA W45 48 8 3 A 24K
A 5, A0 45 IncRNA ( XIST) . miRNA ( hsa-miR-195-
5p) I mRNA ( neuro oncological ventral antigen 1,
NOVA1) .,

LI F#F5E 45 7% DCM ' IncRNA A 1R F AR L)
2 BOR HBE TR DCM (19458 4 252 1 DCM
o B A R OCHE R 3R (H A2 A A D Bk 938 3 i
TR, K2 2: 5 K5 IncRNA [ IR 4R
ARHN, RIS — 2R 5T
1.3 DCM #H3 circRNA

circRNA 5415 57 fil 3° w2k RNA ANJA]
HEA AN E B, N — G &S, T3
IREGH, cireRNA % RNA Jiff ( RNase ) i B A5 415

e, A LA RNA BEINASR 2 . circRNA ZE /75
Bk FESRIa RN B S KPS R R s T &
PEEEVE ., B, circRNA 19 ceRNA TIHEC 8 H
—AMFFE I, Lin 200 R A DCM 3 Fi{a B
Xof BEZH A4 O EREAS i 3 RNA-seq 2 BT8R, 22 36
ik cireRNA P19 mRNA 540 i K4 10 E A
JEAE M RS 5 % S M E M 45 A4 %, Sun
S RNA ERES 25 4 PCR B8 UEAG I 5 DCM
HBILAMNR LA cire_0067735 F cire_0069972 F i
circ_0070186 L, H o g £ 2 5.0 MUIEIE  HEAY
YA A B R A G, IS, Dong 4151 )\ NCBI
SRA $di e Ak BUE 2., 7 Hr i = 5 DCM 5% 14
P21 circALMS1_6 5 miR-133 (0458 S .

DL EBFSE R cireRNA B [FAAEHLPE DCM P &
R ZAEH . SR, HETET cireRNA 5 DCM Z [H]
FRIER 2R ik = B VR AT I R 30 i B ML B 9, iR AR 4
JEWFFERIRM S 1

2 ncRNA 1E25 DCM #=EMHIE S

e SR R R P 25 5 32K 10 neRNA 1 g S
5 DCM WAt B2, B = Ff 221 ncRNA g
AT LAER DCM ARG, B8R cireRNA BAT X
miRNA F1 IncRNA A2 4548, (Hiz 5 M 1EUA
miRNA Fl IncRNA ##38 , EZRI AT DCM 2 Wi
FIFUS (TN ( W26 1) o REIARE S aT Lok 5T
BERANE M SO L2, M EE T, D L2
RS S R (RG] I 2 ARG I B A T R
KL, DA neRNA A —FhIE R A A bR S
HA B AR R
2.1 ncRNA RJiZ BTN {E

miRNA F IncRNA #RI&MIMAHE T (1) 32 B850
M T, A A A B8 8 R 47 L B0 B 1LV H Y RNase [

&1 ncRNA £ DCM 2B RIS F0 b 41
Table 1 Roles of ncRNA in the diagnosis and prognosis of DCM

fEH IE 4TS RNA 225 3CHk
Roles ncRNA References
miR-3135b miR-3908 miR-5571-5p miR-92b-5p
miR-142-5p miR-143-3p miR-27b-3p miR-126-3p
1’2[,5[ ' miR-320a miR-29-5p miR-154-5p miR-182-5p (9. 21, 24-30]
Diagnosis miR-182-5p let-7a-5p miR-142-3p miR-145-5p
miR-454-3p miR-454-3p AC016722.3 AL589986. 2
AC006007. 1 AC092687. 3 GS1-124K5. 4 AC007126. 1
_ XIST IDI2-AS1 / /
Przy\g:r}jsis miR-185 miR-133a ENST00000507296 ENST00000532365 [32-35]
HAND2-AS1 / / /
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i, PRl — 2 ] SR AR 1Y DCM AR T S v
B B AT S 2 W, Wang 25624 #6300 DCM £
F I b 2 TR A miR-3135b . miR-3908 F1 miR-
5571-5p A BAF 2 W J1, T B miR-5571-5p 7K-F
FHiE 5 DCM (B A 56, Wu 2 &3, DCM
Ik S0 3 FRE A L YE A1 AR miR-92b-5p
FEIRBEIN, I ATVE R DCM I & 2k 7 558 B VAR
YRR E Y, Jiao ZFOUE L, DCM LAY 1 3£
miR-142-5p . miR-143-3-3p , miR-27b-3p Fl miR-126-
3p ATREZL2 W LEE DCM AL HF B9 TAE 4= Brbn
HY, HERE  miR-126-3p B 5 LVEF & % 7
K, i, Zaragoza 2577 BFSE W, 5 FDCM %%
RO HE ] Bel2 BRIk A4 FE A 3 (Bel2 associated
athanogene 3, BAG3) #H 3¢ 1Y 1§ ¥ miR-154-5p Al
miR-182-5p & HAT 2 WA, S 1 iE— 25 0 506
BB VT, IR 5 KR AR T3 E, Ak, Toro
ST JE S let-7a-5p . miR-142-3p  miR-145-5p . miR-
454-3p DISCEATRAL AP LA A E L . DCM 7
I B LMNA K& D] 28 758 #5457 55 Al LMNA AH 5C 1)
DCM #% . %T IncRNA 1E5 DCM 2 Wik 4 iy
W80, Zhang %578 My HE T 36T ceRNA M25H1 6
A~ IncRNA  ( ACO16722.3,  AL589986.2 .
AC006007. 1, AC092687.3. GSI1-124K5.4 A
AC007126. 1) i) £ JC Logistic [a] I 45 AU | IF 52 1 46
IncRNA 7EYIZREE FBRIESE H 3 Sm X DCM 2 Wi
FR 5 RAUE TR S, Luo 577 WA AR W15 B
FOTERAT T 107 DAY IncRNA |, - 48 %€ Hi
ARG IDI2-AST AR # ) XIST X DCM ¥ HA4 R
W2, X SBT3, TEie R 2 T A
f) ncRNA # A4 DCM 357 8032 Wi ks 24, i EL
BRI FH B BAT B 2 Wi

Br T DCM, &k i P 0 WL K ( ischemic
cardiomyopathy , ICM ) 1 /& 5| £ HF [ — 4> 32 27
P, T B AR o /K F AT 580, Lin 26021 i
T 43 B DCM FI ICM H 3 AYJE 2R IncRNA 263k
T &Z 3,222 4 IncRNA A B EER, HEZ
WFFEARY KA R I UF AR OC IncRNA 19 %5112 Wi fig
F1, DAL, Brundin %570 BE5E & BL, 1 3 miR-320a
BN DCM H 3 55 fat BRE X IR 22 1) B % 1), i 47 2R
miR-29-5p W3 DCM 5 ffe i 14 -0 I 95 =2 [i) 1y 48
S, BT HETFR AR, Fok A LB imE T 2 f
RbR RS LA 2 W DCM D H & 2800 L
2.2 ncRNA WIF/EME

B 4 A 3 75 50 LA A 4 A0 ILET 24k

fEE DCM [ %, Yu 45 B4 4fE , miR-185 25 A
25 B YN A TG, R S ST R, DCM R 3 I 3K
miR-185 (1134 7K ~F- W] 8. it B Xof HR 28, 17 HL &
Fik miR-185 HF Y LVEF 2.0 B 873K R B AR (lefit
ventricular end diastolic diameter, LVEDD ) 71 fixj &4 Bk
AU ( N-terminal pro-B type natriuretic peptide, NT-
proBNP) A & 23 O ML SE TR AN HE FEA e
WETFR, RSP g1 - L IR K EEZ 1K (BI1-
adrenoceptor,, B1-AR ) $T {4 F1 53 6 ift 988 IR 38 A F o
(tumor necrosis factor alpha, TNF-a) i B 2] ffd 7K
FARAT % IEAN, Rubis 45 iF 5% 5 £F 4 AL AR G
7 miRNA J& &5 DCM 190 I8 45 Js #H ¢, & 3
DCM 5517 24 568 4R 3 Bk 55 it B Al AR J8 3 0 L b iy
miR-26 .miR-29 Fl miR-133a ik K EAEAEZE S, 1M
FHSE B A8 B8 A0 L miRNA 22 [6) A #H 56, 1 3
miRNA 2R J& A 25 1 F0 R, i O L miR-
133a HUZPST AT A 7, X LERFFE IR, miRNA
A GBI L AT JAE FEF4EfL 52 DCM I T .

IncRNA 2 5.0 M1 A H9 1 A& L, PR ]
YER DCM W5 A R i . Zhang %5 PEA A6
I IncRNA 7K~F-5 DCM 35 1) HF ™ S F2 R Z [A] 11
Mo M, & B ENST00000507296 Al
ENST00000532365 5.0 IE 2 E i 5 AH G, I a7 2
Pl NSO JE T 240 L e A D 3 R A
[, JE 3 ENST00000507296 7K F- 5 DCM i %
1 e AR AR G R AT A DCML AR TS i A=
PR, B E R K F - 1 (isulin-like growth
factor 1, IGF-1) {5 5 7E 4 K ] DCM 32 ] 40 ],
Cheng %5 B9 43 IGF-1 F1 HAND2-AS1 7K -2
) B AF S | & BRI DCM 3 A I3 IGF-1 I
HAND2-AS1 7KF-BH A Tl X BE 2, B D5 A 90 i
75 KK IGF-1 8 HAND2-AS1 SR /E AR B
B FAR R HE8 HAND2-AST W fiEZ 54K ] DCM,
(B2 Z WG A B IGF-1 5 HAND2-AS1 2 ] i 3¢
£, BMEZ, IncRNA 7E25 DCM 1 #5452 ) 18
PHEERLH 5 AT AFAEAR K AR 025 ]

3 ncRNA £ DCM i&fr B S HE B

Y24, 5T ncRNA 75 DCM H B4 FH AL I AF
FERD  SCHRRE L F 2 50 LA M FE T O L
PRI G RAEA 5 (WL 2) , UL AT BEFE R DCM iA
T TERE A
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R 2 ncRNA 7E DCM i 81 A: B3 e 2 1
Table 2 Regulatory roles of ncRNA in DCM pathophysiology

1M JEZiA% RNA 27 30k
Roles ncRNA References
L T miR-21 miR-29a miR-29h miR-29¢
O WLAE B T
. . = . miR-133a miR-133b miR-16 miR-675 [20, 36-40]
Myocardial apoptosis
AC061961.2 H19 / /
iﬁﬂﬂiiﬁ] . miR-208a miR-26 miR-30 miR-133a [42-43]
Cardiac remodeling
RBERIE miR-451a miR-146a-5p / / [44-45]

Immune inflammation

3.1 ncRNA X$:0fILEZHE BEUA T B 22 i

DCM 5.0 IEPEFESEFN HE A % H X T DCM 1y
FIRHUEA AR, Wang 250 WL E] DCM B
(RO IE LU R AEAE ) 2 (AR AL Al iR P8 T, H. B
R 40 AR - 2 ( Bel-2) 323K W 230, #b4h, miR-21
T miR-29 K% ( miR-29a . miR-29b 1 miR-29¢)
1 miR-133 FKji% (miR-133a fil miR-133b) T, %M
Bel-2 M miRNA AIRES 5 DCM [ &AL,
AT REME M IAYFHR 5 . Calderon-Dominguez 257 6
I 3 ke it 1 47 5K B0 LS (IDCM) J8 5 19 i 3¢
miR-16 &K K - i, ifF — 25 78 1A Hh 52 50 v i 52
miR-16 1 RO MM T, 5 H F IR E A%
fif R A N Bt W 34 B ( PRKR-like endoplasmic
reticulum kinase , PERK)/C/EBP [&]{§ & H ( C/EBP
homologous protein, CHOP ) 3 j#% M 1717 175 5 N 5T [ iz
WA,

IncRNA IRV 228 T EFZ IR DCM 1955 21
PERR SR, HAE B PR HL I T B O — T,
Chen %11 i i, DCM B # ) IncRNA
AC061961.2 F ¥, #x i, Qiu 27 4k 2k #f 5¢
AC061961. 2 X DCM 521, A BB 55 25375 5 K R
DCM A5 7 11 .0 JIE 20 23 v 240 16 38 T~ A 9% 184 o i
AC061961.2 F ik W >, #t — B WF 5% Uk 52,
AC061961. 2 18 1% Wi/ B-4% 4 4 ( B-catenin ) 18
S ) PR 5 O 7 A S ) DCML R BRG O ULA L PR T,
Gabory 2 U 7E [ AE A DCM #5412 B, IncRNA
H19 760 WAL B FE3A 3 18, Zhang % 75
LR 5T H19 7255 KA S DCM i
TRAEVE FAMLE] WP FE 45 SR R, 19 R T B A0 L
YHHL PR T, H19/miR-675 %l i 1o $IE [ 14 58 OC B 25
2G4(PA2GA) fiE #E 0 WILAR ML 0/ 1=, % AE F ML ]
PR 215 S DCM 4243 T — R I8y T SR s

PL A5 26 ] miRNA 1 IncRNA 42 5477

DCM O AL B 98 7=, 1 HL W Fh ncRNA 22 [6) 77 76 —
FEIEFR | RSB 1) 38 49 4 DA 5 5l ] i L B — 4 1)
LA B SR
3.2 ncRNA 3O AL EHR RN

EA IR, 16 miR-208a A LAM 3 HF /)
B 0 BE Ty A AN A AE Y Zhou FER R
miRNA % 51 43 #r % B DCM /N BLURT DCM. 52 3% 0
LAY miR-208b Rk [, b — 2L A 5% OGO ik EE 4
A2, & 38 miR-208b i ik 2 T B0 ME LR,
ETS 2855 5 [ 7 ) & miR-208b 7 76 50 45, #2718
miR-208b 7E.0oIE & B fIAE K AR ZAEH . bt
FEW], miR-208b il W SR B H R X HESH
DCM .0 JILEE 44 3o 2 A0 & s LT, PR miR-208b
A[BERE DCM A —SHETTHE A, BEAh, Rubis 261+
RN I 5 A 4E 0 A C 1 miRNA A4 miR-
21 .miR-26 .miR-29 .miR-30 1 miR-133a 7 DCM £
OGN R Z A 2 25 S (ELFE B R R 1 LA
T WLEF AL ANAE O WLEF 4 4L 5 DCM 3 v 3Rk
FRARL, e miR-26 55 M 40 JE BT 25 4k AL AH G, miR-26
Al miR-30 5 e B AR B 43 $00R OC , miR-133a 55 41 g
HIFEFRAC A ¢, miR-26 F1 miR-133a 5 21 4 fk AH
Ko AHRIZMIE 5 A 16 4H A 5% 30 4 S5 36 A5 R o ik —
ST miRNA /R FABLE
3.3 ncRNA X &K AER M

CD4" T ZHHI7E DCM B F 8 G, nTRE S
TR I B & LA DG, Zeng SF WF 5T
miRNA RIHZEG 5 DCM o CD4™ T 4 i i 3G A
X%, K DCM HE R CD4™ T 4 miR-451a 7K
LI RRAR, T miR-451a T V38 b ¥ 1) 5% 57 5 F Myc
{EiE DCM EE 1 CDA" T 40 M3 A e, Rk,
5 CD4" T 4 i) miR-451a 350 RERL Y —FPiA
J¥ DCM 11587 7 vk, WIF5% 26 B, o0 WL 3RO U5 40 il
( cardiosphere-derived cells, CDC ) &35 Az B4 AL
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B H A IIRE RIS | Hirai 25 8 CDC 1654
DCM #5822 AT 38vE 5, 76 1 I AR e
Hift— PG T CDC 3BT 1Y 2 4 P R0 DT RE 1)
S 5 i — 25 AL AR 7R, CDC B O DR IT
U ILET 4 AL VA D 7 LR A A7 Y miR-146a-
Sp o P02 9 40 PR T, e A, B S A S A BT
YE T CDC SRR AN IMA H i 25 5 2R 1) miRNA F %L
£34% miR-126-5p .miR-132  miR-146a-5p . miR-181b
miR-210 Fl miR-451 , &7/~ ] GBI £ 006 PR O
IR R I N7 10 i A 71 e 8 1 =2 9,2

4 BEERZ

AIFEZEH ) neRNA 7E DCM Hr & 354 [) 14 4
M mH ez WA ESEHEER, o, AR
FUEANR A Ko DCM 11952 25 PR 141 7T B i A S 241
SEEESL R, KREAR 22 Hh 0 I AR HIE 9 0 A 4 K8
PEATAR R A EE) . BAR neRNA WIVERT) 12 ,HH
RISCTFHF M DCM &4 AL U3 B LI AT 0 2
L/ HATET neRNA 5 DCM AR Z 50 58 (L 5
BALE e S A 2 AR W A5 B2 A0 BT B B, KR AR B 4iE
KRN PRI 5 A, H AT se 5 B i 2
J& miRNA , InRNA BBFFEAH XT84 17 cicRNA B4R
FARMLURLFE AR, B, A5 BRF 58 25 A I R
A A 8, 2% B8 O 8 2 2 mb 0F 9E IR A 42 P
ncRNA FVEFHBLEI , T34 50 224 80 T e bR a5
PIRNATT S IAh , DCM B S B M e 5 1205 06 1Y)
KRRHLERIRE H A 2% ZERFSE neRNA B B s 55
FEE— A WHZ PR MR B 404

SE k.
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.................................................................................... JIANG Jiaye, LI Yuan, KE Yan(62)
Expression and significance of HIF-1ar, RhoA and SOX9 in rats with adenine-induced chronic kidney disease ---
--------------------- MAO Haixia, KANG Ting, WU Weihua, ZHU Tingting, ZHANG Liling, OU Santao(70)
1,25(0H) ,D, protects thyroid functions in experimental autoimmune thyroiditis rats by inhibiting the TLR2/NF-«kB
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signaling pathway — ceeeeeerreeeieeiani.. ZHAO Hui, CHEN Wenwen, ZHU Liping, GE Hong(78)
Flipper classroom mode taking and teaching of animal ethics ««eeeeeeeeeeeeeeeeee. ZHANG Qian, XIAO Xinhua(87)
Research progress on the regulation of non-coding RNA in glucose metabolism re-editing in oral squamous cell
carcinoma  seeeeeeeeeseeeeees YANG Yiyan, GAO Jiping, XU Guogiang, WANG Xiaotang, SONG Guohua(91)
Roles of leukotriene in pathogenesis and treatment of atherosclerosis «««-«+eeeeseereeriiiieniiiii..
------------------------------------------ LYU Sha, YE Zixin, CHEN Huan, YANG Shulong, HONG Fenfang(98)
Research progress on animal models of exogenously induced primary biliary cholangitis +«-eeeeeereeeeeeeeeeaenenn.
....................................................................................... CHEN Haiyang , ZHANG Wei(105)
Research progress on animal models of social defeat «+--++++seeseeererrrrrrriiriiiiiiiii s
WANG Jingru, ZENG Guirong, CHANG Lulu, JIANG Ning, ZHU Qiang, LIU Dingding, LIN Xinwen(112)
Research progress on ion channels and their functions in neutrophils — «eeeeeeereeeereiiiiiiiiii
.......................................... LI Xue, FAN Junfen, WANG Yuging, LUO Yumin, ZHAO Haiping(117)
The role of MMP-2 in tUMOTr iNVASION AN TNETASIASIS « v v v e eerereerrnreeranetmmmmreteeteeeeeneienenenenenenenns
................................................... LIU Sensen, MAO Yuning, ZHANG Caigin, SHI Changhong(123)
Establishment of blood-brain barrier damage model for cerebral ischemic stroke and the quantitative detection
methods and progress of its dysfunction «-««----- YANG Jingsong, LYU Liang, SONG Wei, LIU Xingli(129)
Research progress of telomere-binding protein and telomerase in different species — +eeoereeeeeeneeneieieiiaii...
............................................. SHI Guiying, HUANG Yiying, LEI Xuepei, LI Xinyue, BAI Lin(136)
Research progress on animal models of paroxysmal narcolepsy — «+ceeeeeeeeeee WANG Xiaoran, ZHENG Pan( 143)

Issue 4

Effect of Siwu mixture on primary dysmenorrhea model mice induced by oxytocin — +e-eeseeeeeereeeeieniiiaii...

.................................................................. LIU Zixin, JIA Feifan, MENG Hongxu, HAN Xiao,
LI Lingmei, YOU Yue, WANG Aoao, WANG Ziyan, YANG Bin, LI Lei, FU Jianhua, LIU Jianxun( 1)

Overexpression of LAMP2A in substantia nigra improves motor function in rhesus monkey models of Parkinson’ s

disease  ceeeereeeeiiiiiiinn ZHU Xuchao, DOU Changsong, ZHANG Yu, QIN Chuan, ZHANG Ling( 7 )
Construction and evaluation of a doxorubicin-induced chronic cardiotoxicity mouse model —++eereeeeeeereeeenaeinne.
................................................... JIN Cuiliv, CHAI Yu, LING Wang, WU Meiping, JIN Suan(14)

The effects of fentanyl combined with propofol on heart ischemia-reperfusion injury in rats via autophagy «--------
................................................ YAN Lin, LI Yaping, WANG Dong, JIA Wengin, YAN Wenjun(22)
Therapeutic effect of flavonoids from Desmodium triflorum on an ulcerative colitis mouse model and the influence on
intestinal flora ~ «-eceeeeeees LI Ting, ZOU Qiuping, MAO Zewei, WU Shili, HE Hongping, LI Yanping(29)
Establishment of Alzheimer’s disease with intermingled phlegm and blood stasis in a transgenic mice model
............................................................ TAN Aihua, RAN Simiao, SHI Heyuan, YANG Shuo(39)
The effect and mechanism of differentiation of HepG2 cells induced by mouse embryonic hepatocytes at day 13.5 of
GESLALION  +++++erermremermnt s
------ XIAO Zhigang , ZHENG Li, WANG Ziying, LIU Kun, WANG Yu, QI Jinsheng, LI Yanning (47)
Effect of HNRNPK downregulation mediated by lentivirus infection on HepG2 cell proliferation and migration
LI Mengyuan, ZHANG Wenlong , YANG Xingjiu, ZHU Ziwei, ZHANG Guoxin, WEI Yumin, GAO Ran(54)

Establishment and evaluation of a cardiac hypertrophy rat model induced by ISO administered through a
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subcutaneously implanted 0SMOLC PUMP -+ sererserrereernereett ittt
-+« JIANG Xiaoyuw, LIU Mengdi, MA Jiaxin, DONG Wei, ZHANG Xu, ZHANG Lianfeng, LYU Dan(60)
Effects of atorvastatin on myelin repair and the RhoA/Rock1 pathway in mice with autoimmune encephalomyelitis
............................................................ ZHANG Qinli, WANG Yufen, LIU Hong, LIU Bowen(68)
The protective effect of naringenin on H,0,-induced oxidative damage of human retinal pigment epithelial cells via
the MIR=342/STRT] AXIS -« v crceererenererentnensnmaannmmnammmnenmnneatanetetaentaeatntaeenenenenenenenensnenenenns
--------------------------- WEI Kangkang, DONG Weihua, TIE Hongyan, HE Zhangbiao, ZHAO Lin(78)
Honokiol inhibits immune imbalance and provides lung protection in mice with chronic obstructive pulmonary
disease through the Notch signaling pathway — -oeeerereeeeneeeineene. LI Bin, GAN Dekun, WANG Lulu(86)
Comparison of the effects among ginsenoside Rgl, Rb1 and Rgl +Rb1 on scopolamine-induced cognitive impairment
in mice ceeee- WEI Shanshan, WANG Mengdi, JIANG Ning, Ayaz Ahmed, LIU Xinmin, WANG Qiong(94)
Three-dimensional modeling of pulmonary and 3D printing of vessels and bronchus in Bama minipigs — «-«-+-es-e--
..................................................................... ZHANG Rundong, ZHAO Linna, YAO Hua(102)
Planning and design principles and construction requirements of small animal neurobehavior experiment platform
WEI Sheng, GENG Xiwen, XU Kaiyong, ZHANG Hao, ZHAO Feng, HU Minghui, Al Zhifu, HE Wenbin
QIN Dongdong , WANG Xiaoliang, GE Jiabing, WANG Bin, XU Zixiang, SU Xixi, LI Zifa, WANG Kezhou(107)

Investigation and analysis on the training system of laboratory animal employees «++ecteeeeeeeereeeniaieiaeiiiia..
............................................................... DI Ran, LIU Peilin, YANG Hailong , SHI Yingjie(116)

Research progress of the JARIDID demethylase in the invasion and metastasis of prostate cancer ««::eeeeeeeeeeeee.
............................................................... XIE Qinghua, ZHANG Yongbin, SHI Changhong(120)

Trace amine-associated receptor 1 is a new regulating target of monoamine neurons in the central nervous system
................................................... CAI Xiaowen, LAI Huigin, LIANG Kaiyong, HUANG Yong(126)

Research progress on the role of pyroptosis in the microenvironment of liver injury ««--s-eseeeereeememeaaai...
.......................................... ZHANG Zhao, GE Naijia, MA Xinyue, DIAO Jiawen, QUAN Jishu(133)
Research progress on the mechanism and animal models of keratitis caused by pathogen infection «+-+eeeeeeeeeeeee.
.................................................................................... CHEN Liu, QIU Min, DAI Jiejie(137)
The role of the Nrf2-ARE pathway in Parkinson’ s disease ««««««««««+sseeeummmmmmmmmmmm e
LIU Jihong, SHAO Simai, ZHAO Zhenrong, SHI Ming, HAO Li, ZHANG Zijuan, ZHANG Zhengiang( 145)

Issue 5
PDCD2 promotes apoptosis of T cells and HIV latent-infected T cells induced by TRAIL ~ ceeveeeeeeeneeneeieenen.
............................................................... YU Wenhui, YANG Chenbo, CONG Zhe, XUE Jing( 1)
Establishment and phenotypic analysis of Sdpr-knockout mice and transgenic mice — «=eeeeerevreeeenenens LI Xinyue,

SHI Guiying , LEI Xuepei, HUANG Yiying, LI Keya, HOU Liya, WANG Kaiyu, TANG Jiaming, BAI Lin( 7 )
Degeneration of chondrocytes in cartilage endplate due to estrogen deficiency based on rat OVX model ------------
...................................................................................................... SUN Shang, ZOU Da,
ZHAO Zhenda, JIANG Ai, YANG Zihuan, CHEN Longting, LI Weishi, SONG Chunli, LENG Huijie( 16)

Reactivation effect of NAM on latent reservoir in CD4"T cells from SIV/SHIV-infected monkeys —«-+eceeeeeeecesees
................................................... DANG Cui, LU Jiahan, WEI Qiang, XUE Jing, CONG Zhe(23)
The effect of Apbb1 gene on cardiomyocyte proliferation «««««««««««««seeremmmmmmmmmm

--------------------------------- LIU Jun, SUN Jia, LIU Weijing, HAO Yanyan, LIAN Hong, WANG Yuyao(29)
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Effect of gambogic acid on the growth of prostate cancer cells with different phenotypes «o«+eeeeeeeeeeeeeeeieiaann..

------------------------ ZHOU Ligui, XIE Qinghua, GONG Miaomiao, ZHANG Yongbin, SHI Changhong(39)
Use of xi-xian-tong-shuan capsules for alleviating vascular cognitive impairment in rats with chronic cerebral
hypoperfusion = «ceeeeeeeeeeeeiane. YAN Feng, TIAN Yue, HUANG Yuwyou, ZHONG Liyuan, LUO Yumin(47)
Effect of endoplasmic reticulum stress-mitochondrial autophagy pathway on pulmonary hypertension in rats  ------
------------------------ WU Yun, YAN Qianzhi, WANG Jie, ZHANG Minfang, WANG Rui, WANG Shichao(53)
Effect of naringenin on insulin resistance in 3T3-L1 adipocytes by inhibiting overexpression of miR-29b  «+-------
--------- WANG Yuan, ZENG Kaihong, DENG Bo, YU Xuemei, ZHOU Xue, SONG Yi, HUANG Lujiao(60)
Mechanism by which oridonin regulates miR-200c/EZH2 axis to inhibit epithelial-mesenchymal transition of
MElanoma Cellg «««ceeeeererememerneneneenenenereeeaeneaaans ZHAO Bianxia, REN Hong, JIN Jialu, CAO Jie(67)

Study on the safety and effectiveness of human umbilical cord mesenchymal stem cells in the treatment of acute lung
INJULY BN HCE  vvveeereeeseess s ottt
CHEN Qianging, BIE Yanan, CHEN Boyu, XU Jiahuan, OU Baofang, XIE Shuilin, WU Shaoyu(77)
Exploration of the conditions for establishing proteasome inhibitor I-induced mouse model of Parkinson’s disease
------------------------ HU Yuying, WEI Xiaoyun, SONG Xi, ZHONG Jie, LIU Yonghui, LUO Rongqing(85)
miR-4539 inhibits the growth of glioma cells by targeting Foxpl ««««-seeessrreerumeemmmemniiieniiiniie e
............................................................ WANG Hongxin, FU Su, CHUN Xueli, ZHANG Fan(91)
Construction and management experience of laboratory animal barrier facilities; Case study of specific pathogen-free
barrier facility for laboratory animals in the School of Pharmaceutical Sciences of Guangzhou University of
Chinese Medicing  ««eceeeeeeerresemmantemmunteiietiieiieeieeneneenenenss CHEN Qiuhe, LIU Xiaoling (98)
Expression and regulatory mechanisms of HAGLR opposite-strand long non-coding RNA in tumors — «-eceeeeeeeeees
------------------ LIU Lang, WANG Haicun, LIU Guanglin, GAO Xin, ZHAO Yugiao, JIANG Xingming(102)
Research and progress of rheumatoid arthritis experimental models — «-eeseeereereereniiiii
------------------------------------------ LU Dandan, HAN Xiaoyan, ZHANG Han, LI Lin, FANG Shiming(107)
Effects of air pollution on male fertility and associated mechanisms ««+««-eereeeeereremmmmmimmi s
......................................................... HU Jianying, DI Juan, CAO Yihui, ZHANG Ruixian(115)
Preliminary evaluation of animal models of vascular and post-stroke cognitive impairments «««--c-eeeeeeeeeeeeeaene.
--------------------------- NIU Yuging, QIN Hewet, JI Lingshan, LI Weifeng, GUO Ning, SONG Xuemei( 121)
Mechanism and metabonomics of atrial FIDFILLATION -« -+« «e«receerrrrnrneaennaeenmneentaenenenencnenenenenenenenenenenenns
.......................................... SHI Baoyan, SUN Hongsheng, LI Yue, LI Yan, ZHANG Xueshun(128)
Research progress of miRNA in ischemic cerebrovascular disease «++++sssreerrererrrreennmnniiiis
--------------------------------- LIANG Zijjun, ZHANG Xueer, HUANG Jian, ZAHGN Linjie, AN Hongwei(132)
Research progress of non-infarct myocardial dysfunction after acute myocardial infarction — «+eeceeeeeereeneeeeeeeneen.

....................................................................................... WU Han, YU Bo, SUN Huan(138)

Advances in research on IncRNAs involved in the regulation of programmed cell death —+-eeeeeeeeeeieeiieiian..

............................................................... WANG Beibei, ZHANG Wenbo , JIANG Pengcheng( 147)

Issue 6

Protective effect of hesperidin against oxidative stress via the Nrf2/HO-1 signaling pathway in an in vitro model of

non-alcoholic fatty liver --- LUO Juan, LOU Didong, XIAO Qiaogiao, LI Xiaojie, LI Yi, ZHOU Yixia( 1)



o FE R PR 2R 2R A 2022 4F 12 A5 32 %55 121 Chin J Comp Med, December 2022, Vol. 32. No. 12 151

Establishment and evaluation of a murine burn wound sepsis model «++«++eerereerrmrrmmmmiiiiiis
.......................................... FAN Shijun, WU Dan, XIA Lin, WEI Yan, CHEN Qian, PENG Xi( 7))
Effects of aqueous extract of asparagus on the proliferation, apoptosis and migration of colon cancer HCT116 cell
............................................................................................................... ZHAO Jianing,
LIANG Huiling , YANG Xu, LI Yanju, WANG Feiging, TAO Yixi, WANG Kun, YAN Xuemei, LIU Yang(14)
Screening of differential metabolites related to elevated blood pressure according to metabolomics technology ------
................................................... LI Shumin, JIANG Haigiang, QI Dongmei, YANG Wenging (23)
RNA-sequencing analysis of inflammatory pain hypersensitivity and immune response induced by complete
Freund’ s adjuvant intramuscular injection -«-+----- SHI Jingtao, ZHANG Xiaoning, CAO Wanying, HE Wei,
LIU Yihan, WANG Rui, SU Yangshuai, WAN Hongye, QU Zhengyang, JING Xianghong, WANG Xiaoyu(31)
Comparative study on imiquimod-induced psoriasis models in mice with different immune states ««««+-+eeeeeeeeeeeees
............................................................... ZHAO Ya, WU Yayun, LIU Lijuan, ZHAO Ruizhi(41)
Isolation and culture of Leydig cells from tree shrews and studies on the characteristics of Zika virus infection ---
------------ DENG Wei, JIN Liangzi, KUI Xiuying, WANG Wenguang, LI Na, TONG Pinfen, DAI Jiejie(48)
Study on the mechanism by which MMP-9 and TIMP-1 levels are involved in myocardial injury in premature infants
WATH FIRS  +-everenmenenenenenenenenn e ea e e e e e ettt et et e e e ettt et eneeaeneneenenenenens YAN Yiwei,
JIANG Lian, LI Mei, ZHANG Wenhao, ZHANG Wenting, WANG Xiaoling, ZHANG Yuansu, ZHANG Huifen(55)

1

Establishment and evaluation of a mouse model of COVID-19 as “cold-dampness epidemic” «e«eevereeeeeerecnenene.
ZHU Shumin, NING Weimin, DONG Mingguo, OU Jianzhao, HUANG Haiyang, HOU Shaozhen, GAO Jie(62)
Effects of arginine vasopressin 1b receptor knockout on anxiety behavior and social behavior in female rats ------
................................................................................................... ZHAO Yinji, FAN Pu(69)
Comparison of abortion model data between two CBA mouse sub-straing «-«seseeeeseeeemmniiii.
------------------------------ WANG Lei, WU Xuying, GAO Yulong, ZHANG Wenming, LI Bin, LIU Yunbo(76)
Evaluation of an oral and nasal aerosol exposure system for non-human primates «««+«ceeeeereeereeneneieaiaii..
LI Qingni, CHEN Yunfeng, LIU Yuanlang, TANG Ding, HUA Wanlu, ZHANG Ruian, LU Jia, LI Xinguo(80)
Research progress on the function of non-muscle myosin IIA in distinct species sseseeeeeesrereieneiii...
.................................................................. LI Guoan, ZHONG Wangtao, ZHANG Jingjing(87)
Research progress on the mechanism of sarcolemma damage and repair treatment of Duchenne muscular dystrophy
....................................................................................... ZHAO Zhipeng, LI Shangang(93)
Evaluation index for non-human primate SARS-CoV-2 infection models — +oeereeeerereeereiiiiiiiiiiiii..
............................................................... TANG Ding, ZHANG Ruian, LU Jia, LI Xinguo(100)
Research progress on anti-COrONAVITUS dIUgs  «++++++++sssesseseeeseesrmerntttttit ittt
------------------------------------ QIN Shengle, WANG Yuiao, CAl Xuejun, WANG Xinhua, YANG Zifeng (105)
Research progress on the effect of dietary emulsifiers on colorectal cancer —«-eeeeeseereeeeeeiieiiii..
.................................................................................... WANG Chenxi, WANG Xiuhong(111)
Mitochondrial dynamin-related protein 1 and Parkinson’ s disease «+«++=rsevereeemeereineiinen.e. ZHAO Zhenrong,
SHI Ming, LIU Jihong, SHAO Simai, YOU Yanwen, ZHANG Zijuan, HAO Li, ZHANG Zhengiang(117)
Research progress on the SARS-CoV-2 OMiCTon MULANE «««««««cxeesesssessmmmmmmmmirirrtettt s
--------------------------------------- LIU Hong, LING Zixu, ZHANG Jing, LI Siyu, BAI Tianke, LI Jian(122)

Can ivermectin be used in the prevention and treatment of COVID-197 — A review study «:-eceeeeeereeeeeecaeenaen.

................................................................................................... GE Muzi, WU Yijun(128)
Research progress on the development and application of animal models for Monkeypox -+ LIU Jiangning(137)
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Discussion on the decision and evaluation requirements of animal experiment of medical laser equipment ---------

............................................................ LIU BOdOTLg, SHEN G(lO, QIU Hong, CHEN MLTLZL(148>

Issue 7

Protective role of Quercetin on Pink1/Parkin-dependent mitophagy against doxorubicin-induced cardiotoxicity ---
GUO Hong, WANG Shaowei, XIE Wenjing, ZHOU Jun, JIANG Shuyun, LIU Jincheng, YANG Jian, JIN Ping( 1)

Application analysis of a chronic obstructive pulmonary disease model by data mining — <++ceeeeeeeeeeeiainin.
--------------------------- LI Lei, WU Dongliang , LI Shangdian, YAN Yue, SHI Qi, LI Chunlei, LI Youlin( 10)

Forsythia suspensa extract inhibits LPS-induced inflammation by regulating macrophage apoptosis and polarization
LUO Fulong, LI Wenju, XU Xiaohui, ZHONG Wu, FAN Bei, GUAN Dongyan, WANG Fengzhong, WANG Qiong(18)
Effect of Zhenwu decoction on cardiomyocyte apoptosis and the PI3K-AKT pathway in rats with congestive heart

FATLUITE  +e v eveoeeeememeneanenenneneneaanente e eaen e e eneneaaseneanenaae e aen e en et et hea et e ae e e aans
WANG Xing, CHEN Ziqi, LI Lin, LIAO Jinhua, WANG Xiaolin, LIU Jiangyuan, LIAO Donghua(27)
PD98059 inhibits TGF-B1-induced epithelial-mesenchymal transition of human bronchial epithelial cells in asthma
------ WU Wenqi, ZHUANG Xuhui, WANG Shuchen, LI Jingjing, WANG Xia, WANG Yong, MA Wuhua(34)

Comparison of the effects of different exercise modes on MSTN and IGF1 of rat skeletal muscle «----eeeeeeeeeenenne.
--------------------------------- LIU Xiujuan , SHENG Lei, ZHANG Nianyun, WANG Ziyi, SHEN Xuechun(41)
Static inhalation toxicity of plastic racetrack surface materials in rats — <e-eeeeeereeeeeees LI Peining, LIU Xiangmet ,
HUANG Jingyi, LI Guangxian, LIU Ying, SUN Xia, HE Shufeng, LIANG Junjie, LIU Donghong(49)

High phosphorus promotes apoptosis of vascular smooth muscle cells by inhibiting miR-30b  «+-ereeeeeeeeennnene.

...................................................... LIU Lan’ ZHANG Dongxue, ZHANG Shenglez, BAI Yahng(58>

Methylated regulation and biological function of miR-219a-5p in gasiric cancer —««coeeeeeeeerceneiniiiaii...
............................................. LUO Min, ZHANG Fan, WANG Limin, LI Hongxia, QING Keqin(66)
Neuroprotective effect of soyasaponin Bb pretreatment in cerebral ischemia/reperfusion model rats ««--eeeeeeeeeeeees
------------------------ GAO Qian, WANG Jianyu, MENG Weijian, LI Jing, CUI Yongjian, WEI Yan(74)
Effect of resveratrol on premature ovarian failure in mice and its possible mechanism ««ceceeeereeeeieieiinin.
........................................................................... XIU Yinling, SUN Kaixuan, YU Yuexin(81)

Establishment of a rat model of acute pulmonary edema in cold environment at high altitude «--eeeeeeeeeeeeeeneeees
--------- YANG Xinyue, LI Jiajia, DONG Xiang , SHI Wenhui, LI Jianying, WEI Xuemei, LIU Jiangwei(87)
Effects of quercetin on pulmonary fibrosis in rats and its related mechanism — -oeseeeeeemmememeiiii
--------------- XUE Lan, MAO Chunying, WANG Hui, WANG Shoufu, ZHANG Zhenghui, GUO Xinging (94 )
Generation of a Plczl gene knockout mouse by using the CRISPR/Cas9 system «-eeeeeeerereeesiiieiiaiiii...
----------- CAO Binbin, CAI Yao, WANG Baozhu, RAO Yu, WANG Chao, GOU Kemian, WANG Tao(101)
Research progress of Yanghe decoction for the treatment of malignant tumors —««+-eeseeeereeeeeneeeiiii...
................................................... HAN Yicun, WU Yingshuo, SHANG Yiwan, CHEN Yulong(109)
Analysis of chronic pharyngitis animal models by clinical symptoms in Chinese and Western medicine +--+-+------
------------------------------------ SHE Linjing , XIE Yixuan, LIU Qiangian, MIAO Mingsan, BAI Ming(118)
Research progress on the mechanism of PTEN in the repair of peripheral nerve injury — «eeceeeeeereeeieninee.n.
------------------------- CHU Yunfeng, YU Hongyan, YANG Qi, PENG Yanbin, CHEN Zhong, YU Fei(124)
Role of long noncoding RNAs in gemcitabine resistance of pancreatic cancer —«e:eeceeeeeeerereaeiniiii ..

------------------------ GUO Chenbo, MAO Yuning, ZHANG Yanying, WANG Yongfeng, SHI Changhong(131)
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Research progress on the mechanism of primary cilia and related signaling pathways in mouse palatal development
........................................................................... LIAN Shubo, CHEN Juerong, HE Wei(137)
New progress in establishment of an ALPPS animal model and its research ------ CHEN Xue, CHEN Geng(142)

Oxidative injury mechanism of ischemia-reperfusion and its effect on various organ functions «««ceeereereeeceeencen.

--------------------- LI Xin, WANG Zhining, FU Lu, ZHANG Linbo, XIAO Shengyuan, ZHANG Wenhui (149)

Issue 8

Effects of Shenzhiling oral liquid on the interaction between neuronal nitric oxide synthase and carboxy-terminal
PDZ ligand of neuronal nitric oxide synthase in the hippocampal synapses in a mouse model of sporadic
ALZNEIMEr” S diSEASE ««+«cvveenerenemenenenenenenananata ettt aa ettt et ettt ettt ettt e e et e e e eaenenas

------------------------ TIAN Meijing, GAO Chenyan, ZHENG Mingcui, HE Yannan, WANG Pengwen( 1)

Effects of Jisheng Shengqi decoction on homing of bone marrow mesenchymal stem cells based on the SDF-1/CXCR4

axis in rats with liver cirrhosis = «eeeeeeereereeeieiiiiii.. ZHOU Xiaoling, WANG Yueming, WU Teng,
CHEN Qiao, YU Jingfang, LI Can, LI Zepeng, LU Shiyin, ZHANG Yue, QIN Fengchuan, SHEN Xinhui(11)

Effect of ShenQiWan in alleviating renal injury in diabetic ZDF rats ««-««««eseeeeeeeremmmmmmmmmm.
--------- LIU Yumeng, LI Shuyu, FENG Jing, CHE Yue, ZHANG Xiaofeng, LIU Jiapeng, WANG Qian(19)

Influence of long-term topical or systemic glucocorticoid administration on the metabolism and organs of rats

............................................................ CHEN Lihong , PAN Meng, ZHENG Jie, XU Muchi(27)

Effect of yulangsan chalcone on the nuclear factor-kB signaling pathway in rats with myocardial ischemia/reperfusion

IIJUTY  +eeeeeeeeeneeee et e
------ LIANG Xingmei, LIU Xihua, HUANG Jianchun, CHEN Chunxia, CHEN Zhaoni, HUANG Renbin(35)

Effect of dexmedetomidine combined with sufentanil on pulmonary ischemia-reperfusion injury in rats -e--eee-eee-
.......................................... LI Yaping , YAN Lin, DING Peiyan, ZANG Honggang, YAN Wenjun(42)
Identification and gene localization of a microcephaly and microcephaly and suspected epilepsy mutant mise in
zebrafish ««--eeeeeee- HE Jialing, WANG Tiangi, BAO Guo, ZHANG Changyong, LI Nan, SUN Deming(48)
Establishment and application of a rapid paraffin sectioning method for 3D cellular spheroids «+«eeeeeeeeeeeeenenee.
.-« FENG Shanshan, JIN Yi, LOU Dongxiao, WEI Mengchao, XIE Yongjiao, WANG Ruxian, LI Jing(57)
Phenotypic changes of macrophages in aortic dissection ------ ZHANG Likui, YANG Lingbo, WANG Xuening(62)
Establishment of FAH/GSTZ1 dual-gene knockout hepatocyte cell lines — +eeeevereeeeeneeieiiii... LIU Yan,
GU Peng, YE Xing, LIANG Chunjin, GUAN Yajin, ZHANG Yinghui, ZOU Qingjian, GU Weiwang(71)
Exploring the mechanism of Lonicerae japonicae flos water extract in the treatment of sepsis —«roeeeereeeereeeeneenee.
...................................................................................................... LI Wenju, LUO Fulong,
WANG Fengzhong, GUAN Dongyan, Fan Bei, Alberto Carlos Pires Dias, WANG Qiong, ZHONG Wu(79)
The effect of recombinant BPI on pneumoniae in mice infected with Mycoplasma pneumoniae and the TLR4/NF-kB
signaling pathway «-coceeveeeeririii, HAN Hong, CHEN Xuxia, LU Jianli, HAN Yanjun(90)
Research progress on the mechanism of autophagy and relevant signaling pathways in spinal cord injury —---------
--------------------------------------- LI Zhichao, LI Nianhu, XUE Haipeng, CHEN Renchang, GAO Shang(98)
Research progress of MNNG solution combined with multi-factor induction of gastric precancerous lesion in rats
................................................................................................ CHEN Xinyi, SHU Jin(104)
Research progress on TIM-3 in tumor immunity and immunotherapy ««--eeeeeeeeeereeeeeenn. XU Kang, BAI Li(109)
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Research progress of new diagnostic technology and immunotherapy for type I hypersensitivity =~ «--e-eeeeeeeeeeeenne.
................................................................................................... LIU Yi, SHA Ailong(116)
Research progress of non-human primate model of ischemic stroke —«+++seeerereeermrmmmmmiiii s
...................................................... SUN Yuhang, GUAN Bowen, WEI Qiang, MENG Aimin(123)
Research progress of diabetic cardiomyopathy in in vivo and in vitro models «--sreeeeeemremaeaiiiiii...
............................................................ LIU Qian, YAO Yufeng, CAI Lin, ZHANG Donghui(131)
Research progress in the study of ferroptosis in paraquat POiSOMINgG «++ssssseeeereerereeessemniiiiiiiiiiies
..................................................................... ZHANG Fan, CHEN Xingpeng, ZHAO Min(137)
Research progress on animal models and evaluation methods of Alzheimer’s disease +-+-rvevereererereiinieene.

.................................................................. XIE Xiaolu, CHEN Xiu, KOU Ligiu, LI Yaling(145)

Issue 9

Role of miR-488-3p targeting regulation of RAP1A in homocysteine-mediated hepatocyte autophagy «+-+-e-eeeee-e-
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