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Establishment and passage of small intestine organoids

GUO Zhengchang, ZHAO Zeyu, ZHANG Zongyao, ZHOU Xiang, ZHOU Bo”
( Department of General Surgery, the First Affiliated Hospital of Anhui Medical University, Hefei 230032, China)

[ Abstract]  Objective To explore the method of small intestinal crypts isolation, organoids culture, passage,
cryopreservation and recovery, and protein extraction, then study the effect of R-Spondinl concentration on intestinal
organoids maturation. Methods Isolate the small intestinal crypts, cultivate them in an in vitro 3D culture system that
simulates the growth and proliferation of small intestinal stem cells in vivo, and observe the formation of intestinal organoids
with an inverted microscope. The samll organoids were cut with a 1 mL syringe for passage. Set R-Spondinl concentration
gradient and compare organoids morphology at different time points. Results  Successfully completed the separation
culture, passage, cryopreservation, resuscitation and protein extraction of intestinal organoids and found that the intestinal
crypts in the medium with a bottom concentration of less than 0.5 pg/ml cannot grow into mature intestinal organoids.
Conclusions The establishment of an in wvitro culture system for small intestine organoids, especially the success of
subculture, will provide a new and more physiological experimental model for long-term study of intestinal epithelium in
vitro. The determination of the ratio of crypts to single cells will greatly improve the success rate of intestinal organoids
culture, and the extraction of proteins will be beneficial to the study of proteomics.
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Note. A, Small intestinal crypts just separated. B, Small intestinal crypts have been cultured for 6 hours and have formed a circle structure. C,

Small intestinal organoids started to bud after 2 days of culture. D, Small intestinal organoids on day 3 of culture. E, Increased number of small

intestinal organoids budding on the 4th day of culture. F, Small intestine organoids on day 5 of culture. G, The small intestine organoids on the

6. 5th day of culture present a characteristic floral ring structure. H, The small organoids pieces after passage. I, The mature small intestinal

organoid structure is reformed on the fourth day after passage.

Figure 1 Small intestine organoid formation and morphological changes during passage
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Note. The protein was collected and analyzed by western
blot, which showed that the housekeeping gene GAPDH was
expressed, which confirmed that the protein extraction was
effective.

Figure 2 Western blot demonstrated that

protein extraction was effective
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3 AR R-Spondinl /NAZRLF B LE

Note. The small intestinal organoids were cultured under a concentration gradient of R—spondinl at 0.25 pwg/mL, 0.50 wg/mL, and 0.75 pg/mL, and

the morphological changes of small intestinal organoids were observed on day 1, day 3, and day 6.

Figure 3 Comparison of morphology of small intestinal organoids with different concentrations of R-Spondinl
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A 22 20 M A SR SRS B 20 AT DL Sl SRR 5
A S AT 4

TR AR KA TR, R REE

(LEHERRFERERE, W SRR =, Jba 100053;
2L P E R EAR T EEBE, i —FF, J6aT 100078)

[HE] BE WS BREE 2 T 400 AR R RS0 2tk ka3, DL 55 055 3 B4 20 40 M A il 38 32
& (EPOR H1 BCR) il PDZ ¥ 334 ( PBK) FUAHSEE . Fik 2 & /N RUE A& T 40, Hil 5 B335 (0GD) £
B BRE 3 h, BEA 1 h.2h 4h.6h8h, WEMETAM OGD A EHEY, KA RT-PCR £ A I /5 e 5t 41 i A
W) CNP 1 MBP | A B it 5 20 M AR 759 GFAP il S100B #1248 e AR 75 % RBFOX3 \MAP2 Al TUBB3 LA & 155 73+
EPOR ,CSF2RB PBK 3EFI ik, Il AT T Pearson AHXHME /M HT, &R (1) OGD AbHRAR i b 22 T 4 1] 20 58 i
FRANML )T 5348, Cnp F Mbp FIR TS SH 4 h Cop BETHE . (2) OGD LT k4l 22 41 i i) B2 I8 Jie
MR TT 34k, H A 2~8 h S100b BETHE , E 4% 2 h A6 h Glap F2ik WFFEAL, H4 8 h FERFM/, (3)0GD
fob RS/ 28 4 16 R 28 TT 0T 161 934K, Rbfox3 VA Je Tubb3 3635 BEFEAL, B4 2 h M6 h S N W3, (4)Pbk 15K
A1 h A8 h WAL, Epor \Pbk 5 Cnp MFRIALIEASE, Pok 55 Mbp MFR R IEHSE, &i BLA B0 B &
AR 228 T 4 L ) 2 2 e S5 4 L R R TG e S A R 39 A= | TR B0 skl i) bt 28 5T 07 1) #9434 . EPOR L) 2 PBK T g% 5
1 A e L5 0 5 200 A 1 2 5 5 B AT A A3 Ak R R e A SRl — 2B ST AR A 5 30 A BRI R 2 T P Y T
B4 T 3EA
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A preliminary study on the differentiation of neural stem cells after
hypoxia and related signaling pathways

WANG Yuging'**, CHEN Zhigang®, ZHANG Sijia' , WANG Rongliang' , LUO Yumin', ZHAO Haiping'*
(1. Cerebrovascular Diseases Research Institute, Xuanwu Hospital of Capital Medical University, Beijing 100053, China.

2. Department of Encephalopathy, Dongfang Hospital of Beijing University of Traditional Chinese Medicine, Beijing 100078)

[ Abstract]  Objective To observe the trend of differentiation of neural stem cells ( NSCS) at different time points
after oxygen glucose deprivation/reoxygenation (OGD/R) and its correlation with Erythropoietin Receptor ( EPOR), B-
Common Receptor (BCR) and PDZ-binding-kinase (PBK). Methods The primary neural stem cells of mice were isolated
and the OGD model was made. The OGD was hypoxia for 3 hours, reoxygenation for 1 hour, 2 hours, 4 hours, 6 hours and
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8 hours. The differentiation trend of neural stem cells was observed. CNP and MBP, GFAP and S100B, RBFOX3, MAP2
and TUBB3, EPOR, CSF2RB and PBK were detected by RT-PCR and Pearson correlation analysis was carried out.
Results 1, OGD treatment promoted the differentiation of neural stem cells to oligodendrocytes, and the expressions of
Cnp and Mbp were increased obviously at 4 h after OGD. 2, OGD treatment promoted the differentiation of neural stem cells
to astrocytes, and the expression of Gfap was decreased at 2~6 h after OGD, while the expression of Gfap was increased at
1 h and 8 h after OGD. The expression of S100b was significantly increased at 2~ 8 h after OGD. 3, OGD treatment reduced
neuronal differentiation of neural stem cells, and the expression of Rbfox3 and Tubb3 were decreased after OGD significantly
at 2 h and 6 h after OGD. 4, Pbk was reduced at 1 h and 8 h after OGD. Epor and Pbk were positively correlated with the
expression of Cnp, and Pbk was positively correlated with the expression of Mbp. Conclusions Hypoxia injury significantly
promoted the formation of oligodendrocytes and astrocytes and inhibited the neuronal differentiation of neural stem cells.

EPOR and PBK may be involved in the differentiation of neural stem cells to oligodendrocytes. These result may provide a

basis for the further research on the related mechanism of nerve regeneration after ischemia.
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2T 40 M ( neual stem cells, NSCs) f& 7 1F
TR D, BA - &t BIE K
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(erythropoietin, EPO ) X fii &k Ifil 2 A # 28 Or 4 4
AR AR S 256 4 UE ] EPO BA {2k il 28 1 4
Moy Ak i A A, EPO E % @ i EPOR
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Ak H AT AN TR, FEAS S rh F AT T A
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neural stem cell differentiation; hypoxia; erythropoietin receptor; T-Lak cell derived protein kinase

PBK 5 #1 25 4if Jg b 75 W 2% 35 B9 A0 e
1 #PFnEE

L1 Sz

SPF 2% C57BL/6 2R 5 1 H, 2%y 12~ 14 d, 1K
H 23 g idh W T AL st e A AR S S Y EOR A IR
A7) [ SCXK(5T) 2016-0006 ], 5256 T 14 #5 2 RL K
e i e Ml L 552 56 = sl ) S92 56 R B 8
AT SYXK(51)2015-0016 ] , sh¥y s g Ky
S ITAT #RAE R P 2245 3 5 AR BE B R e i R
(S e N7/ B o S N Sl G g (I A
(XWH20190603 ) , -+ 52 560 sh ¥y 6 i A9 3R S50 25
B SEES SN
L2 FERFSMH

DMEM/F12 Neurobasal 1% %% 3% | ] T Invitrogen
23] TRIzol I, JC RNA M (97K  JC RNA fiff 1 %
J5E F Invitrogen life technologies ; — 3% H J& 2 FL Ff
% (Tris-HCL) | £ — & P4 £ 2 (EDTA ) | 3-( N-Rg bk
) N1 R (MOPS) R 1k £ £E (ethidium bromide ,
EB) Wy THEEA W) TR AT LTREN T 07 5+
B 100% SN T b Ak 2 R A RS w5 YR
ERESEIE T Ambion ; BRARHEIG TAE TAY THRA
FRZS ] s RNA B0 57 1 T Epicentre ; SuperSeript™
IIT Reverse Transcriptase, 5 X RT 2% R W T
Invitrogen; 2. 5 mmol/L dNTP & & ¥ W T HyTest
Ltd ;2XPCR master mix I F Arraystar,

T TAEG (RSO A R A w7 &
J7) ; DK-8D B it P il KR (b AR AR S I AR A
FRZS F] )5 Gene Amp PCR System 9700 ( Applied
Biosystems) ; ViiA 7 Real-time PCR System ( Applied

Biosystems)
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1.3 XWAHE
1.3.1 M Ty mM o4

S HESCHRTY R 2R O 12~ 14 d B9 CSTBL/6
ZA KR, W SLA BE i B R i BT 6 S A PBS TR, 43
I Pk 1) B J2 A 2 T A i, 0. 25% R Ak 5
min 57 B0 R 22 B, T & DNase BYRE R ELHE
WCFT 240 B I e 22 B 20 R 2, 900 ©/min 540 4 min
Je F5E 4B 32 3 ( DMEM/F12+Neurobasal +B27+PS+
GlutaMax+EGF+FGF) B & |, J5 £ 80 TR 7S FLKx
F, 2~3 d JE1EAL, FH Accutase THAL A BR 2 5
Af, JE B O BEZE Accutase | SE4 1S 3F 2 F B 41 il IF:
URSLE TR B S FLEE T2 bR, 7% S8 AP IR A Ik
AN, T AL 2 NS R 2= PDL AL (19 40 e
B, (E AR e B2 M B RAS TAE K, Ak 6
2H, B % B8 ( control ) 2H, OGD/R 4L )5 1 h 41,2 h
H,4hdH,6 h AL 8 heH, HH4H 3 FLA4RM,
1.3.2 T A ARERIZ/ 4 (OGD/R) il

17 PR R AR Aol 2 400 e TG W R 9%
HIfE T B S, & N RESE A 95%N, +
5%CO, RS SK 5 min, i & NS S 2L E
Bl S ARG AR, BB E &S T 37°CHs

FeH6 .3 h S5 R A R AR DA i A v S O B R
B 58 42 55 37 35 ( DMEM/F12 + Neurobasal + B27 +
PS+GlutaMax+EGF+FGF) , LA B FRAH kS 55 57 | J5
4350 F AT A £ (OGD/R JG 1 h .2 h 4 h 6 h 8
h) WAL,

1.3.3  RT-PCR 3EKGINA 5K -

539 F OGD 3 h & 45 AN ) il [i] s e 4 o 22 1
4, K F TRIzol 3 #EHU RNA, i H NanoDrop ®
ND-1000 & RNA ¥ B2 FIZERE . HR4E SuperScript™
Il Reverse Transcriptase {7 & 1T cDNA & 1%, fifi
H Primer 5. (IR AV F ARG RA ) &itH5149,
B-actin(Acth) A Z (W3R 1), H 2xPCR
master mix J7| & M ViiA 7 Real-time PCR System #f
FTECt 2 PCR KGN 27,37 -3 IR 37 - —
BEEE (Cnp) BERSHRMEE E (Mbp) R £F 4E TR PE &
FI(Gfap) HARPHZ S S PR 1 (S1006 ) (FfZT0H#%
YU (Rbfox3) B E FH 2(Map2) JHE HEH
(Tubb3) AELLLMEAE R ZAK (Epor) 3k B W HE R
VRSZAR (Csf2rb) LA S PDZ 3420 1 ( Pbk ) 1% 5K
Vo HORE 3K,

&1 5lW5E
Table 1 List of primers

H N Bl 7]l

Gene Primer sequence

PR EE (bp)
Product length

F:5” GCCTTCAAGAAAGAGCTTCG 3’

Crp R:5’ CAGATCACTGGGCCACAACT 3 21
F:5’ TCCGACGAGCTTCAGACCA 3’
Mip . , 207
R:5’ ACCCCTGTCACCGCTAAAGA 3
o F.5’ AACAACCTGGCTGCGTAT 3° 235
7P R.5’ CTGCCTCGTATTGAGTGC 3
$1008 F.5’ CCCTCATTGATGTCTTCCACC3’ 128
R:5’ TTCCTGCTCCTTGATTTCCTC 3
F.5’ TGGATTTTATGGTGCTGAGATT 3’
Rbfox3 ) s 95
R.5’ CATAACTGTCACTGTAGGCTGCT 3
. F.5’ TCTCTAAAGAACATCCGTCAC 3 3
P R.5” ATCTTCACATTACCACCTCC 3°
3 F:5’ GCGCCTTTGGACACCTATT 3° s
" R.5’ CCAGCACCACTCTGACCAA 3’
F.5’ TCCTGGAGCACCTATGACC 3
Epor ) . ) 283
R.:5’ CGAGATGAGGACCAGAATGA 3
F.5’ TGGAGCAAGTGGAGCGAA 3°
Cofarb R.5’ CACAGCCAAAGCGAAGGAT 3 121
- F:5’ AGAGGGTTGTCTCATTCTCC 3 )38
R.5’ CTTTGTTCCGCTCTTCTATT 3 -
h F:5’ GTACCACCATGTACCCAGGC 3 ”

R:5" AACGCAGCTCAGTAACAGTCC 3’
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1.4 SitEFRZE

SKJH SPSS 25.0 P M GraphPad Prism 8. 0 % {4
AYMTECHE B AR R, 4 R) A R R R T 2540 M
(One Way ANOVA) , 25 R LIV B AR TR 22 (x £
sx) Fern o MMM R A Pearson AHEAG T, LI P
<0.05 A EFHAGIHFE L,

2 R
2.1 OGD AbIB{Z #2240 A 1o 20 SRS R M BB /5
EE 4
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h.6 h.8 h WCAEA L, ] RT-PCR A0 /1 2 Ji 5 41 fifg
Fra&¥) CNP J MBP 3R FRik, 455 487R#E OGD
BAAJG AR S, Cnp Jo Mbp 13835 7K S48 control
HIEH TS 78 OGD B4 5 4 h i Cnp T+
WANBE, 5 control AL Z R HAAGGITHE X
(P<0.05) (WL 1), Z5 L S sopE i O m 1 s
25T 4 1) 2 5 G I 40 L 1 ) A
2.2 OGD R##HETHAmE KK RMEME A E
a4

PZT4IH OGD 3 h, /3l FHEA/F 1 h.2 h 4
h.6 h.8 h WCEEANIL, F RT-PCR A6 52 7 1 5 41 i
Fri&® GFAP K S100B 1 3& K £k, &+ 41
OGD E4J5 2 h M1 6 h Gfap kKT B FH T,
8 hZiA/K VR EF &, 5 control HAHL 22 R HAS
TR SL(P<0. 05) 5 2 BT[] A5 S1006 (3R IK 7K P-4
T ,2h 4 h.6h.8h5 control HAIHL 2R EHA
Giitei i L (P<0.05) (WL 2)

2.3 OGD % ER /D> THETHMEEHZTHERN
Sk

LT OGD 3 h, 3 FE%A)5 1 h.2 h 4
h.6 h.8 h WCEEAR ML, F RT-PCR K4 28 I0hR &4
RBFOX3 MAP2 Dl & TUBB3 [y3£[H ik, OGD &
45 2~8 h =H 1 mRNA FikK B4 FRAK, Hrh
Rbfox3 2 Tubb3 7E2 h 4 h 6 h B A% N B3 H
5 control AAH L2 R HA G2 L (P<0.05)
(WL 3) . Z5 b, 0GD i fisi/b 1 4 48 4t ff 1] ff
22077 1) S A TG 3 P 22 T F A
2.4 Epor B Pbk WERKFES VD RERMEMH L
ENXiPS

MZTHIM OGD 3 h, 33 THEA/G 1 h.2h 4
h.6 h.8 h WA 411, FH RT-PCR #: 15 = 7 T
EPOR ,CSF2RB(BCR) LA & PBK 3 K £ 1k 1 il

5 control ZHAHEL , Epor Fl Csf2rb TEZ T 41 OGD
S4EJE 1 h AFEAES,4 h 6 h .8 h A FHE EH
Pbk FEAZ T A0 OGD & 48 S5 45 B 1] 55 3 38 1 F%
i, K 1 h K& 8 h i, 5 control 414H 255
HAG 3 L (P<0.05) (WK 4)

LT H R = 2R 2 A AR S 5 =
PS5 00 (05 KA, TR B EPOR 5
O A MIFR RS CNP R JE R 33k S IE A OC (r
=0.52,P<0.05) ; F F1IH PBK 5 /058 I i 20 b
&4 CNP MBP 5K A 2 IEAH G (r=0. 51 F11
r=0.5,P<0.05), =ffE50FrERELSE
TE I I 4 M bR 2540 | b 26 T b 25 4 359 T BH I (4 56
PE(E 5. E6), LLLg5FRE EPOR & PBK A fE
2 55 0 25 40 i 1 2 5 G T 240 A ) S

3 Wit

A SR A5 R i 7 B AR s O £ 1 pl 22 T 2
i 1) 202 5 o 400 LA B B e o 4 L 1) ) 43 A
(] B4 ) 5 ) o 22 5T 07 1) B oAk, 5 A0 R IF IR &
B Epor VL K Pblk 13235 55 /05 Ji 00 40 il 1) 434k =2
1EAHZE, #8278 EPOR 5 PBK Al ES 5 /058 Jik i 41 iy
it

/UG I T A4 A 2 v X R 28 2R G Y I T A
Wiz —, HEE IR T AR 2 R 54
g U A 2% i B S 25 4 | B B A R A S 1 Bk R
KRG B I R AR B & T Y IEE Difg, D
R 2 I 240 B SR A A 1 | Sy P B R R A 2 A
M T 3000 B A AR i R A ST IR S
7 B it rp R U R T e B e g 2 4 kA
A A AP A — e R
Vs AR FEAR S /b 58 i B AN L 43 T
P& CNP () mRNA 7KF-FE OGD/R Ab35 4 h B
B T UESE T A € P AR A T e D
S JE O AN M 2B i MG s T | K, oS R R
Je 2T REMK ) T B A , P AR 1l 2 PR
TR A 8 PR A T R YR T R 2 —

ARWFSE K OGD/R J5 A 7] B [1] 5 44 b 20
M AR EW S Epor  Csf2r (BCR) VA K Pbk F)¥e 3%
IREIF o BT ds ke 3, /0 5% B o 240 i ¥ s i ) 2 —
Cnp 552K Epor VA B F PG Pk 1% S K14
HIEME, S —br& Y Mbp 57 A Pok (55 5%
KPR IEM G, PBK B IE 321 £ 4> 58 48 1Y 3 A i
S A ATk o O R UiE MAPK (p38 \ERK
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INK) {5 53 i, XrE B i A &R 697 Wis o MAP2Ks R i MAPK % A% B3 3 ok g 0™
AR FE BRI B S AR AT TR A e B — P ), TOPK ( PBK) 78 K B 5k i
FER B MAPK K i MAP2K MAP3K BA B R TG, ol DR 240 A Ak w2 k4 1
FELGYAS T BRIEIE AR BBk 24 h LU YT UL UESE PBK BE 6 U R BRIl 1 4 22 45
Fr, PBK 9 mRNA /K F28 4k 8 H |3 MAP3Ks, ), EPOR &—Fh 1z F38 94 i 2% 11 244, R

o
kS
]

0.154

0.104

Relative Cnp mRNA expression
2
g
1

Relative Mbp mRNA expression

Mbp mRNARH 32085 6 (Mbpiderb)

Crp mRNA 0 415 0 (CpAeth)

A SR RT-PCR 3 AP 22 T4 OGD 3 b/ B S A IR i ] 5 0 S e BT AN MIAR A5 ) CNP 1R 3 PRI AR 00 3 B SR FH RT-PCR % P A
240 OGD 3 /52 %Um AN R[] 5 > S B A M A i ) MBP (RN A DL, Cnp:2° 37 -BRHFIR 37 — WL —BRMEEIN . Mbp . W%
PR LN, S IAA L, © P<0. 05,
1 Cnp Mbp FEMZ T4 OGD/R J5 AR RIS A] 5 A 2k 7K F
Note. A, The gene expressions of oligodendrocyte marker CNP in neural stem cells at different time points after OGD 3 h/reoxygenation were
compared. B, The gene expressions of oligodendrocyte marker MBP in neural stem cells at different time points after OGD 3 h/reoxygenation were
compared. Cnp, 2", 3’ -cyclic nucleotide 3’ -phosphodiesterase gene. Mbp, Monobutyl phthalate gene. Compared with the control group, * P<0. 05.
Figure 1 Expression levels of Cnp and Mbp at different time points after OGD/R in neural stem cells
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L aNvas SNa A W@ D E ST T Lo & S
Fo LS LT LS LS RS EF AL LS ES
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FELFETFEFESS S FEFSFS &S
& b F & & & <
s F o8 4 FOFTFEES
A B

T AR RT-PCR 5 HAZ T4 OGD 3 b/ B RS AR E] 5 2R e T A0 AR 4 GFAP BRI RIA UL ; B SR RT-PCR ¥ LA
ZF40H OGD 3 h/ & A5 AR 1] S 2 TP I S4B AR 54 S100B [ RA B, Gfap I JREFHEfatEE SR, S1006.S1008 2 %A,
5XFRRAAARLL, © P<0.05; SXFILIAALL, * P<0.01,
2 Gfap .S100b TEMZTLNAE OGD/R J& A [E] ] s 1) Rk 7K P
Note. A, The gene expressions of astrocyte marker GFAP in neural stem cells at different time points after OGD 3 h/reoxygenation were compared. B,
The gene expressions of astrocyte marker S100B in neural stem cells at different time points after OGD 3 h/reoxygenation were compared. Gfap, Glial
fibrillary acidic protein gene. S100b, S100 beta protein gene. Compared with the control group, * P<0.05. Compared with the control group, ™ P<0. 01.
Figure 2 Expression levels of Gfap and S100b at different time points after OGD/R in neural stem cells
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Rhbfoxd mRNAMH

A

Fanp, AFsrha R g ONE B4, Gl s /b A i
PRT A 0E R A F A AR (R E D e R B
EREHAAYEM T CSF2RB i@t 5 EPOR
KB A EPO U A ZH SR M 7 o — R AR 2 1k

AR RT-PCR L A T4 OGD 3 h/ & &G ARG M 4 ochR B9 RBFOX3 AR KRB ; B 2R RT-PCR ¥ It
BTN OGD 3 h/ & 485 AN RN 8] S 40 28 CAR S MAP2 BYRER A0 ; C. SR RT-PCR ¥: [LEH & T 41 OGD 3 /&
AR R TR TE] SRR 2 AR Y TUBB3 RYJEIR SRk 6 00, Rbfox3 PP IO AL s Map2 . S FHCTE -2 3R Tubb3 . 1T 147

BN, SHEEAMI, * P<0.05,

3 Rbfox3 Map2 D Fe Tubb3 TEFZT41M OGD/R J5 AN [A] B[] i i 22 35 7K

Note. A, The gene expressions of neuron marker RBFOX3 in neural stem cells at different time points after OGD 3 h/reoxygenation were

compared. B, The gene expressions of neuron marker MAP2 in neural stem cells at different time points after OGD 3 h/reoxygenation were

compared. C, The gene expressions of neuron marker TUBB3 in neural stem cells at different time points after OGD 3 h/reoxygenation were

compared. Rbfox3, Neuronal nuclear protein gene. Map2, Microtubule-associated protein-2 gene. Tubb3, Beta Ill-tubulin gene. Compared

with the control group, * P<0. 05.

Figure 3 Expression levels of Rbfox3, Map2 and Tubb3 at different time points after OGD/R in neural stem cells
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AR RT-PCR 2% B2 T 4108 OGD 3 h/ & U5 AR ] 25550 F EPOR AYEEF R INTE I ; B 2R RT-PCR 7%t h 2
T4 OGD 3 h/ & S5 AR (8] 55573 F CSF2RB Ay 3L 3R 1 ; C . SR A RT-PCR 35 LU £ T 40T OGD 3 b/ & SUs AR
[ 5505550 F PBK MUZERI IR TSI . Epor: fR LT 4NMIAE WK ZARIE R 5 Csf2rb . I B WAL SR IR ZARIL N s Pok . PDZ HEHMEGRIF, 5

XA AA L, * P<0.05,

B4 Epor Csf2rb LK Pbk FERIZT ML OGD/R J5 AR [) o i e 3k K -

Note. A, The gene expressions of the signal molecule EPOR in neural stem cells at different time points after OGD 3 h/reoxygenation were compared.

B, The gene expressions of the signal molecule CSF2RB in neural stem cells at different time points after OGD 3 h/reoxygenation were compared. C,

The gene expressions of the signal molecule PBK in neural stem cells at different time points after OGD 3 h/reoxygenation were compared. Epor,

Erythropoietin receptor gene. Csf2rb, Common beta-subunit heteroreceptor gene. Pbk, PDZ-binding-kinase gene. Compared with the control group,

* P<0.05.

Figure 4 Expression levels of Epor Csf2rb and Pbk at different time points after OGD/R in neural stem cells
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Note. A, Expression levels of Epor at different time points after OGD/R in neural stem cells. B, Correlation between Epor and Cnp. C,

Correlation between Epor and Mbp. D, Correlation between Epor and Gfap. E, Correlation between Epor and S100b. F, Correlation between

Epor and Rbfox3. G, Correlation between the Epor and Map2. H, Correlation between the Epor and Tubb3.

Figure 5 Correlation analysis of cell marker proteins with signal molecule EPOR
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Figure 6 Correlation analysis of cell marker proteins with signal molecule Pbk

SR PRI A58 3 ) i 2 T A T ) O e S5 4
Nk, 2 5 RAE RN, 4k & B T2 JRFE, 8 h
Je S22 1) R Rt A S A S B O B B A
IR A2 5 B R FORIR B i, e 23T nl
PARE— RS 48 A0 i SRR 25/ S %A 8 b LU/
4 I B A s S P A AT O

ARBITFE 45 S © 2 WY R it 4 153 4528 03 ) s A o
ZHPRAE AR B 5, X Bl 28 2 B A R 02 B A A AR
RIS SRHAILE F T AN A, FEA SR,
PRSI 2 71 240 i A0 1 <55 5 28 A5 400 i a4 i
BitiEtha T AR B, 458 2R OGD/R J 2
~6 h FRZETCRY-FFAE B , 2 BN BRI 25 FLAAm

PRI 2 AR BB S R A 5 A 1 B 5 IR
S BRI R B T | & 1, AT RE SR i R RO B 1Y)
b G1E, BARAE ML A 75 E it — R 5T

25 LTk A S 00 5 SR PR i SRR 1547 .
PR IE T /5 J o 200 i RIS A I o A4 i A [ s
G LS N A R STl R SR A S
45547 EPOR LA & PBK A] g2 55 0 2 1 41 it )
G S5 40 ML T 1w 1) 43 Ak, S E— 25 F 5 e it S b
PR AL PR AL T IR, R R W ST 4R SE PR
EPOR LA} PBK £ 5 Gl ifiL J5 /b 5 152 Joa 44 e P A= 1
AL LA B HC At v o) 1 3 B, A e PR fL R A1 o 2]
TR T A



P E PR BE 2R 2k 2021 4F 1 45 31 4855 13 Chin J Comp Med, January 2021, Vol. 31,No. 1 15

SE 3k

(1]

[10]

[(11]

[12]

XU, BEF35, 3EOCHE, A7 Eph/ephrin {5510 B 50248
Marsg A s (1], P EHA TR, 2019, 23(13):
2101-2106.

Chen L, Huang K, Wang R, et al. Neuroprotective effects of
cerebral ischemic preconditioning in a rat middle cerebral artery
occlusion model ; the role of the notch signaling pathway [ J].
Biomed Res Int, 2018, 2018 8168720.

Bowman AN, Van AR, Palmer TD, et al. Lineage tracing with
Axin2 reveals distinct developmental and adult populations of
Wnt/B-catenin-responsive neural stem cells [ J]. Proc Natl Acad
Sci US A, 2013, 110(18) : 7324-7329.

Zhou Z, Dun L, Wei B, et al. Musk Ketone induces neural stem
cell proliferation and differentiation in cerebral ischemia via
activation of the PI3K/ Akt signaling pathway [ J]. Neuroscience,
2020, 435 1-9.

Zhao H, Wang R, Tao Z, et al. Ischemic postconditioning
relieves cerebral ischemia and reperfusion injury through
activating T-LAK cell-originated protein kinase/protein kinase b
pathway in rats [ J]. Stroke, 2014, 45(8) ; 2417-2424.

Han Z, Zhao H, TAO Z, et al. TOPK promotes microglia/
macrophage polarization towards M2 phenotype via inhibition of
HDACI and HDAC2 activity after transient cerebral ischemia
[J]. Aging Dis, 2018, 9(2) . 235-248.

JBRE, PR, ZEARRL, AR BT AR A B R 0 A
4 (1], PEEESZE, 2008,18(11) ; 53-57.

KRR RS, RLINE, 5. ORIRIR /D BUR 42U ph 2
T LB R REST [T, o LR 2 AR, 2017, 27
(7). 48-52.

FRIEAE B, XA, A BT R K B IB IR T A i 2%
PR FRREXT B2 T AN IS A RE T s (7], v [ SE R 3
2F4R, 2020, 28(2) : 153-160.

T3, JE—4R, BN, 5. tdTomato § 3 /NN EE R S
TEAUN R 05 T S RIS [T]. P S0 3241, 2020,
28(1): 1-9.

Ott M, Gogvadze V, Orrenius S, et al. Mitochondria, oxidative
stress and cell death [ J]. Apoptosis, 2007, 12(5) ; 913-922.
Tanaka H, Grooms SY, Bennett MV, et al. The AMPAR subunit
GluR2: still front and center-stage [ J]. Brain Res, 2000, 886
(1-2): 190-207.

Hinman JD. The back and forth of axonal injury and repair after
stroke [J]. Curr Opin Neurol, 2014, 27(6) : 615-623.

Li S, Overman JJ, Katsman D, et al. An age-related sprouting
transcriptome provides molecular control of axonal sprouting after

stroke [ J]. Nat Neurosci, 2010, 13(12) : 1496-1504.

[15]

[16]

[17]

[18]

[22]

(23]

[24]

[25]

[26]

W R, T, PV DUMIEZG4 . Pbk/TOPK I3 AR5
R [J]. A, 2018, 38(1): 150-155.

TR, BRAME, B, 45 TOPK 553044 Ul iR 6 R Y
WrgEit g [)]. BAEER A2k, 2019, 29(4) : 88-91.

Mao LM, Wang JQ. Synaptically localized mitogen-activated
protein kinases: local substrates and regulation [ J ]. Mol
Neurobiol, 2016, 53(9) : 6309-6315.

Zhao H, Wang R, Tao Z, et al. Activation of T-LAK-cell-
originated protein kinase-mediated antioxidation protects against
focal cerebral ischemia-reperfusion injury [ J]. FEBS J, 2014,
281(19) : 4411-4420.

Nguyen AQ, Cherry BH, Scott GF, et al. Erythropoietin;
powerful protection of ischemic and post-ischemic brain [ J]. Exp
Biol Med (Maywood) , 2014, 239(11) ; 1461-1475.

Sakanaka M, Wen TC, Matsuda S, et al. In vivo evidence that
erythropoietin protects neurons from ischemic damage [ J]. Proc
Natl Acad Sci U S A, 1998, 95(8) : 4635-4640.

Bennis Y, Sarlon-Bartoli G, Guillet B, el al. Priming of late
endothelial ~ progenitor cells  with  erythropoietin  before
transplantation requires the CD131 receptor subunit and enhances
their angiogenic potential [ J]. Thromb Haemost, 2012, 10(9) :
1914-1928.

Ding J, Wang J, Li QY, et al. Neuroprotection and CD131/
GDNF/AKT pathway of carbamylated erythropoietin in hypoxic
neurons [ J]. Mol Neurobiol, 2017, 54(7) : 5051-5060.
Sofroniew MV, Vinters HV. Astrocytes: biology and pathology
[J]. Acta Neuropathol, 2010, 119(1); 7-35.

Belozor OS, Yakovleva DA, Potapenko IV, et al. Extracellular
S1006  disrupts  bergman glia morphology and synaptic
transmission in cerebellar purkinje cells [ J]. Brain Sci, 2019, 9
(4): 80.

W, AR, BRIERI, %5, S1000 TERIME IR A BRI B2
R B 5 B ARG [J]. AETHEE S, 2009, 24
(9): 2367-2369.

Yasuda Y, Tateishi N, Shimoda T, et al. Relationship between
S100b and Gfap expression in astrocytes during infarction and
glial scar formation after mild transient ischemia [ J]. Brain Res,
2004, 1021(1): 20-31.

Wiltrout C, Lang B, Yan Y, et al. Repairing brain after stroke :a
review on post-ischemic neurogenesis [ J ]. Neurochem Int,
2007, 50(7-8): 1028-1041.

Williamson MR, Jones TA, Drew MR. Functions of
subventricular zone neural precursor cells in stroke recovery [ J].

Behav Brain Res, 2019, 376 112209.

( Y75 B #3)2020-04-28



2021 41 A i ] AR R A AR January, 2021
¥318 H1W CHINESE JOURNAL OF COMPARATIVE MEDICINE Vol. 31 No. 1

THRE DA, FIFERAMTT X ApoE™ /NRSS AR ER [1]. fE bR A4k, 2021, 31(1): 16-21.
Ding ZY, He YH. The protective effect of atorvastatin on joint injury in ApoE™" mice [ J]. Chin J Comp Med, 2021, 31(1): 16-21.
doi; 10.3969/].issn.1671-7856. 2021. 01. 003

Pl AR AL 7T X ApoE ™ /0N B 51 48 40 Y £ 47 4

THR& R%E"
( R B AE RS S NRERE R, i 200233)

(WE] B WEFHLAAMIT ApoE” /NS BRI ER ., Ak ¥ 40 2 ApoE™ /NEUBEHL />
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P RAE P F X ApoE™ /NG i M 7= B R

[SEIA]  BTHLARALTT ; G ; SORE K 5 &7 64
[HE4ES] R-33 [ ER#RiREE] A [XEHS)1671-7856(2021) 01-0016-06

The protective effect of atorvastatin on joint injury in ApoE™~~ mice

DING Zhenyu, HE Yaohua™
( Department of Orthopedics, Shanghai Jiao Tong University Affiliated Sixth People’ s Hospital, Shanghai 200233, China)

[ Abstract]  Objective To observe the protective effect of atorvastatin on joint injury in ApoE™~ mice. Methods
Forty ApoE™™ mice were randomly divided into a model group and a drug group. All mice were fed a high-fat diet. The drug
group received atorvastatin 10 mg/(kg-d) , and the model group received the same amount of normal saline. Twenty normal
C57BL/6] mice (control group) were fed a normal diet. We used an automatic biochemical analyzer to detect changes in
blood lipids, and ELISA was used to detect serum IL-6 and TNF-o concentrations. Knee joint tissue samples were harvested
for HE staining and safranin O-fast green staining to observe tissue morphological changes, and transmission electron
microscopy was used to observe chondral ultrastructural changes. Results Compared with the model group, serum TC,
TG, and LDL-C concentrations in the atorvastatin ( drug) group were significantly decreased ( P<0.01), while HDL-C
concentrations increased (P<0.01), and the serum inflammatory factors, IL-6 And TNF-a decreased significantly ( P<
0.01). Chondral ultrastructural damage improved significantly with atorvastatin. Inflammatory cell infiltration in the synovial
membrane of the knee joint decreased, as did the degree of cartilage tissue structural damage and ossification, which
significantly delayed the disease process. Conclusions Atorvastatin can protect against joint damage in ApoE™" mice by
regulating blood lipids and down-regulating inflammatory factors.

[ Keywords] atorvastatin; blood lipids; inflammatory factors; joint injury
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Table 1 Levels of blood lipids in different groups

Miﬁz\ge (“,/]j)ijig TC(mmol/L) TG (mmol/L) HDL-C ( mmol/L) LDL-C( mmol/L)
. XF HR 4 Control group 4.34+0. 62 1. 14x0. 10 1.94+0. 13 1. 69+0. 13
181;}:21(5 FEHRIZH Model group 16. 88+2. 05 ** 1.83+0. 16 ™ 0.61+0.16* 14. 66+0. 87 **
254)#H Drug group 11.00+1. 3624 1.35+0. 2744 0.83+0. 0924 9.37+0.934%
] X} HEZH Control group 4.85+0. 69 1. 12+0.23 1. 94+0. 30 1.63+0.41
303%}21(5 FEHIZH Model group 21.56+1.41* 3.76 +0.25* 0.57+0.13 ™ 19. 02+0.97 **
258140 Drug group 12. 06+0. 6624 1.25+0.294%4 0.93+0. 6244 10. 38+3.194%

L SRR Fe AR, P<0. 01; SHERI i, 22 P<0. 01,

Note. Compared with the control group, ** P<0.01. Compared with the model group, ©2 P<0.01.

K2 BA/NBEIMKE IL-6 Al TNF-a /KF-( % s, n=10)
Table 2 Serum levels of 11.-6 and TNF-« in different groups

L Y
Eﬂﬁ’:’\ )} = IL-6( pg/mL) TNF-a( pg/mL)
Mice age Groups
XFARZH Control group 30. 11+0. 36 96. 84+3. 99
18 JH - i
18 Weeks FEBIZ Model group 315.80+1. 21 295.10+6.29 *
: 259140 Drug group 89.52+0. 5924 102. 315, 6754
30 Xt BB 41 Control group 33.96+4. 99 99.98+ 3.89
) HERIZ] Model group 374.46+23.30 " *# 342.69+16. 73 #
30 Weeks

259120 Drug group

103.21+4. 8444* 117. 4344, 94 55#

T SN IRALHER, ™ P<0. 01; SHEAAL AR, 22 P<0. 015 [RI4LHAL, * P<0. 05, % P<0. 01,
Note. Compared with the control group, ** P<0. 01. Compared with the model group, ©2 P<0. 01. Compared with the same group, *P<0.05,* P<0. 01.
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Note. A, Control group. B, Model group. C, Drug group.

Figure 1 Histological observation of knee joints by HE staining in different groups
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Note. A1-A2, Control group. B1-B2, Model group. C1-C2, Drug group.

Figure 2 Observation of Chondral ultrastructure by transmission electron microscope in different groups
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Note. A, Control group. B, Model group. C, Drug group.

Figure 3 Histological observation of knee joints by Safranine O-Fast Green staining in different groups
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[ Abstract)

damage and the effect of serum containing Zuogui pill on autophagy and apoptosis of damaged granulosa cells. Methods

Objective To explore the mechanism of phosphoramide mustard (PM) -induced ovarian granulosa cell

Serum containing Zuogui pill was prepared and primary rat ovarian granulosa cells were cultured in vitro. At 75% ~ 80%
confluence, the cells were divided into four groups: group 1: control; group 2: model (M) ; group 3: serum containing
Zuogui pill (10% ZGW); and group 4: model + serum containing Zuogui pill (M + 10% ZGW ). The model of
chemotherapy-induced granulosa cell injury was established in groups 2 and 4 after PM treatment for 24 hours. In groups 1
and 2, 10% normal rat serum was added. In groups 3 and 4, 10% serum containing Zuogui pill was added, followed by
culture for 24 hours at 37°C with 5% CO,. Flow cytometry was used to detect the apoptosis rate of granulosa cells in each
group and expression of Beclin-1, LC3B, P62, Bax, and Caspase-3 was detected by Western blot. Results Compared
with the control group, the apoptosis rate of the model group was increased significantly, expression of Beclin-1, LC3B,
Bax, and Caspase-3 protein was increased, and expression of P62 protein was decreased (P < 0.05). The 10% serum
containing Zuogui pill significantly reduced the apoptosis rate of granulosa cells in the model group, downregulated the
expression of Beclin-1, LC3B, Bax, and Caspase-3 protein in damaged granulosa cells, and upregulated the expression of
P62 protein in damaged granulosa cells (P < 0.05). Conclusions PM damages ovarian granulosa cells, promotes
apoptosis of granulosa cells, and activates the autophagy/lysosome degradation pathway in granulosa cells. The 10% serum

containing Zuogui pill reduces the apoplosis rate of chemotherapy-treated granulosa cells, which is related to expression of

autophagy proteins.
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Table 1 Effect of serum containing Zuogui Pill on apoptosis of granule cells

WA popitekel ZEVASLE 215 H FEARIZH HERIZH + 22 VA HL 7 24 L5 4L
Groups Control 10%ZGW M M+10%ZGW
R T-# (%) Early apoptosis rate 3.21£0.29 1.43+0.07 " 9.12+0. 84 * 2.41=0. 13"
WedH IR T-%8 (%) Late apoptosis rate 31.86+2.17 9.51+0.49 " 48.92+0. 65" 22.44+0. 50%
AT # (%) Total apoptosis rate 35.07+2.19 10.95+0.56 " 58.04+0.90 " 24.85+0. 47*

T ST IR IS, * P <0.05; 5B LA, * P <0. 05,
Note. Compared with the control group, *P<0.05. Compared with the model group, *P<0. 05.
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Figure 1 cell cycle distribution of each group

®2 BAAREAKESFEMESE(x £5, n=3)

Table 2 Gray level analysis value statistics of target protein in each group

I % iRl JEVAIL A L AL Howal HORAL+ /AL & 25 M 4L
Groups Control 10%ZGW M M+10%ZGW
P62/B-actin 1.13 £ 0.22 1.70 £ 0.29°" 0.69 £ 0.05" 0.92 = 0. 06"
BECLIN-1/B-actin 0.94 = 0.11 0.60 +0.12" 1.83 +0.18" 1.30 + 0. 16*
CASP3/B-actin 0.91 = 0.07 0.46 + 0.16" 1.98 £ 0.29° 1.09 = 0. 06*
BAX/B-actin 1.06 = 0.29 0.71 £ 0.14" 2.55+0.72" 1.34 + 0.53*
LC3B/B-actin 0.97 = 0.06 0.65 + 0.08" 1.95 +0.24" 1.40 + 0.21*

T S X BRAL A, P<0. 05 S RIRIZL AL, P <0. 05,
Note. Compared with the control group, *P < 0.05. Compared with the model group, *P< 0. 05.
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[ Abstract ]

different time points and the underlying molecular mechanism. Methods

Objective To investigate the induction of abdominal aortic aneurysm by DOCA plus high salt at
Ten-month-old C57BL/6] mice were divided into
two groups: a high-salt group (HS) and a DOCA plus high-salt group (DOCA+HS). Each group received the designated
treatments for 1 week, 2 weeks, and 3 weeks. At the end of treatment, the mice were anesthetized with isoflurane followed
by ultrasonography and aorta collection to observe abdominal aorta expansion and aneurysm formation. H&E staining,
Masson’ s staining, and elastic fiber staining were performed to detect pathological changes, collagen deposition, and
elastic fiber fragmentation, respectively. Immunohistochemistry was used to detect abdominal aortic inflammatory cell
infiltration, and RT-PCR was used to detect the mRNA expression of inflammatory and anti-inflammatory factors. RNA
sequencing was conducted to analyze the differentially-expressed genes and the enrichment signaling pathways of these genes

Compared with the HS group, DOCA+

HS treatment for 1 week did not induce the formation of abdominal aortic aneurysms in mice, but after 2 weeks of

in the arterial tissues of the two groups of mice after 3 weeks of treatment. Results

treatment, the mice began to form aortic aneurysms. The incidence of aortic aneurysm was 44% at week 2 and 65% at week
3. With increased duration of DOCA+HS treatment, collagen deposition in the abdominal aorta increased, and elastic fiber
fragmentation was observed. Meanwhile, high inflammatory cell infiltration ( mainly macrophages and T cells) was observed
in the abdominal aorta of mice after treatment with DOCA+HS for 2 weeks and 3 weeks. The mRNA levels of inflammatory
factors increased significantly, while the mRNA levels of anti-inflammatory factors decreased. Additional transcriptome
sequencing result showed that the differentially-expressed genes in the two groups of mice after 3 weeks of treatment were
enriched mainly in the immune system and metabolic pathways, and that levels of the key molecule PSGL-1, which
mediates leukocyte adhesion, increased significantly after 3 weeks of DOCA +HS treatment. Conclusions DOCA +HS

treatment can induce abdominal aortic aneurysm formation in mice after 2 weeks of therapy. PSGL-1 and its mediated

inflammation may play important roles.

[ Keywords)

BNk R Bk A e AR B 5KR BTk 09 32 ik
BRI IE B Ik B B 50% B AT 4 Xk B ik
T o ARAE S bk H B e AN TR Ty Sk B
Bk ( thoracic aortic aneurysm, TAA) HIfE 3= 30 ik
J8i (abdominal aortic aneurysm ) , H: 7 1§ 3= 2 ik I8 £
NER S AAA MRS YR, B kol £ hg
ARG A 5 3545 QRS . S KR i 242
S B fa I 19 JF KGE, 2 51 R Bt Ry 35 2
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s WS M & 5 2 it e (ILAS-
YZW2017007) , S %6k A v 7™ A% A0 i FH 52 56 3
P 3R I 257 NG 3 SO,
1.2 FERAHN5XF

DOCA 25825 A (50 mg,21 d B&ji) g 1 55 [
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H i EAE R E s e b il & | rh E
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SRAH AL B A B I T PR, I O g it 4% 4/ B
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1.3.4 Masson J&0

LA B U0 RS =K, SRR
Masson — {054 {6 Wi 3 7] &5 % 3 ik 2H 227 1) i B &F
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1.3.5 EVG 4n,

Yoo 1, K A WS U1 R H LB S =K, R
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1.3.6 fRyEdlgifbazik
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EJG A, S A A SR AT Y A (4
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PEGE G A5, S8 5 B bR 28 58 BE PR (o-SMA ) 24
ZACHRELK, HBH L EARNERE S
DAB B3l &5 F B, SRR Y0 B IR,
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1.3.7 RT-PCR
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WEF B R, N AGE A9 DEPC K B, il
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Table 1 Primer sequences

HP 4

Gene names

Bi7)e 2]l

Primer sequences

F: CCCTCACACTCAGATCATCTTCT

TNF-a

R: GCTACGACGTGGGCTACAG

F: GCAACTGTTCCTGAACTCAACT

IL-18

R: ATCTTTTGGGGTCCGTCAACT

F: TAGTCCTTCCTACCCCAATTTCC

1L-6

CCL-2 ¥

R: TTGGTCCTTAGCCACTCCTTC

: TTAAAAACCTGGATCGGAACCAA

R: GCATTAGCTTCAGATTTACGGGT

IL-10

IL-13

GAPDH

F: GCTCTTACTGACTGGCATGAG
R: CGCAGCTCTAGGAGCATGTG
F. CGCAGCTCTAGGAGCATGTG
R: GGTCTTGTGTGATGTTGCTCA
F: AAGAAGGTGGTGAAGCAGGC
R: TCCACCACCCAGTTGCTGTA

1.3.8  FsEdiy

K H TRIzol 15BN (HS F1 DOCA+HS 4bHf
3 JERE/INE) HE B k1T BE S RNA, FI T Qubit 3.0
HEAT RNA 4, Agilent 2100 2E #1730 M1 {44 RNA
BT 25 PR T el 5 S g R, SO G &
¥eJG X SCFEFEAT pooling, PEFE Novaseq6000 AL
¥ o M2 58 K 0 B B b st B A e R R
BRAEI AT, LhllogFCl =2 il Padj<0. 005 A R {H
ik 22 AR A FE N |, I X 22 TR IR A LR T2
1.4 SitEHZE

K Graphpad Prism 7. 0 #4855 £ 114811
IR B BRI B bR IR 22 (& £sx ) . PO
[8] b3 R Student” s ¢ K556, IR R B9 £ 5 LR
R XU R 7 2253 M1 B 4 /N BRUR A7 35 22 0 U8
RRHARTRL, P<0.05 N 25 HA B EE,

2 R

2.1 DOCA jinE & 4b 328 7 [F B 18 3t h Bk JE B9 15 &
1EA

/INEUIE 32 30 JGHR 75 235 S 7, DOCA il = 6 Ak
H—JE ARG | RIS 3 3l bk N A2 B 45K, b 3P R B
A UL RS kK, A B = R 32 3h Bk E ol
W (K 1A) X5 FE s kAT 40 B8 JF I H A
Geitshliom &R, KB DOCA i $h4b B — & &k
SIS B 3h ik 32 80 Bk SR P 5K TR A T R, it Ak
PG JE B 3 sl Bk O 2 gk, 0 i 3h kR R R R
449% ; L3R = JR 5 FE s BkSMEIE s R B B, BEA 5l
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Figure 1 Effect of DOCA plus salt on the induction of aortic aneurysm in aged mice at different time points
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Figure 2  Effect of DOCA plus salt on the vascular pathology of aged mice at different time points
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Figure 4 RNA sequence analysis result
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Intervention of valsartan on high glucose-induced injury of
rat glomerular mesangial cells activity

CAI Chengmin* , HE Yumao, YU Yadong
(Jiujiang Hospital of Traditional Chinese Medicine, Jiujiang 332000, China)

[ Abstract]  Objective To investigate the effect and mechanism of valsartan on high glucose-induced rat kidney
cell proliferation and apoptosis. Methods High glucose was used to induce HBZY-1 damage in rat mesangial cells, and
different concentrations of valsartan were given. Western blot detected of proliferation and apoptosis-related proteins
CyclinD1, Cleaved caspase-3, Bcl-2 related X protein (Bax), B cell lymphoma/leukemia—2 (Bcl-2), and NOTCHI
signaling pathway protein jaggedl, NOTCH1 expression, MTT colorimetric method was performed to determine cell

proliferation activity, and flow cytometry was applied to evaluate cell cycle and apoptosis. The high glucose-induced HBZY -
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1 was treated with NOTCH1 signaling pathway activators Jagged 1/Fc fusion protein and valsartan, and its effects on cell
proliferation, cell cycle and apoptosis were observed. Results The expression level of CyclinD1, Bel-2 protein, cell
proliferation activity at 24 h, 48 h and 72 h, and S-phase cell ratio in HBZY-1 induced by high glucose were significantly
decreased, and GO-Gl-phase cell ratio, Cleaved caspase-3, Bax, jaggedl and NOTCHI1 protein expression levels and
apoptosis rate were greatly increased (P <0.05).0.01, 0.1, 1 pwmol/L valsartan obviously improved the expression levels
of CyclinD1, Bel-2, cell proliferation activity at 24 h, 48 h and 72 h, and S-phase cell ratio, while dramatically reduced
GO-G1-phase cell ratio, the expression levels of Cleaved caspase-3, Bax, jaggedl, NOTCHI and the apoptosis rate, all in
a concentration-dependent manner (P <0.05). NOTCHI signaling pathway activator Jagged 1/Fc fusion protein partially

reversed the effects of valsartan on the proliferation, cell cycle and apoptosis of HBZY-1 treated with high glucose.

Conclusions

Valsartan can promote the proliferation and cell cycle of rat mesangial cells treated with high glucose by

inhibiting the NOTCH1 signaling pathway, and reduce the apoptosis.
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Note. Compared with NC group, * P<0.05. Compared with HG
group, *P<0.05.

Figure 1 Valsartan promoted the proliferation of rat glomerular

mesangial cells HBZY-1 after high glucose treatment
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Note. A, Flow cytometry to detect the cell cycle of rat glomerular mesangial cells HBZY-1. B, Western blot to detect the expression of CyclinD1

protein. Compared with NC group, * P<0.05. Compared with HG group, *P<0. 05.

Figure 2 Valsartan promoted the cell cycle and CyclinD1 protein expression in

rat glomerular mesangial cells HBZY-1 (48 h) treated with high glucose
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Annexin V=FITC
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B3 Ay SR AL B RNk R B4 HBZY-1 1

Note. A, Western blot detection of valsartan inhibits the expression of HBZY-1 Cleaved caspase-3, Bax and Bel-2 protein in rat glomerular

mesangial cells treated with high glucose for 48 h. B, flow cytometry detection of rat kidney HBZY-1 apoptosis of mesangial cells. Compared

with NC group, * P<0. 05. Compared with HG group, *P<0. 05.

Figure 3 Valsartan inhibited the apoptosis of HBZY-1 glomerular mesangial cells in rats treated with high glucose
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Figure 4 Western blot detected the expression of HBZY-1 jaggedl and NOTCH1 proteins in rat glomerular mesangial cells
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Note. A, MTT detection of cell proliferation activity. B, Western blot detection of rat mesangial HBZY-1 jaggedl, NOTCHI1, CyclinD1 protein expression.
C, Flow cytometry detection of rat mesangial cells HBZY-1 cell cycle. Compared with the HG+Val+PBS group, * P<0. 05.
Figure 5 The NOTCH1 signaling pathway activator partially reversed the effect of

valsartan on the proliferation and cycle of rat glomerular mesangial cells HBZY-1 treated with high glucose
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Note. A, Flow cytometry to detect rat glomerular mesangial cells HBZY-1 apoptosis. B, Western blot to detect rat glomerular mesangial cells HBZY-1
Cleaved caspase-3, Bax and Bcl-2 protein expression. Compared with the HG+Val+PBS group, * P<0. 05.
Figure 6 The NOTCHI signaling pathway activator partially reversed the effect of

valsartan on the apoptosis of rat glomerular mesangial cells HBZY-1 treated with high glucose
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Inhibitory effects of Fuzheng Kang-Ai decoction on migration and invasion
of human ovarian carcinoma HO-8910PM cells by regulating the
epithelial-mesenchymal transition process

TIAN Lu”
( Obstetrics and Gynecology Department in Affiliated Hospital of Liaoning University of Traditional
Chinese Medicine, Shenyang 110032, China)

[ Abstract]  Objective To study the inhibitory effects of Fuzheng Kang-Ai (FZKA) decoction on the migration and
invasion of human ovarian carcinoma (HO-8910PM) cells and the underlying mechanisms. Methods Forty-eight SD rats
were randomly divided into a control group, low-dose FZKA group (4.725 g/ (kg-d) ), medium-dose FZKA group (9.45 g/
(kg+d) ), and high-dose FZKA group (18.9 g/ (kg+d) ). The drug was administered by gavage once per day for 7 days. The
decoction was isolated and used to incubate HO-8910PM cells, and changes in the related indices were detected by the cell

scratch test, transwell assay, ELISA, real-time quantitative PCR, and Western blot. Results Compared with the control
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group, after 24 hours of low—, medium—, and high-dose FZKA decoction treatment, HO-8910PM cell mobility and

invasion were significantly lower ( P<0.01). Compared with the control group, after 12—, 24—, and 48 h of low—,

medium—, and high-dose FZKA decoction treatment of HO-8910PM cells, FN protein expression decreased significantly ( P

<0.05 or P<0.01). Compared with the control group, after 24 h of low—, medium- and high-dose FZKA decoction
treatment of HO-8910PM cells, E-cadherin mRNA expression increased (P<0.01), while vimentin, N-cadherin mRNA,
TGF-B1, and p-Smad3 expression decreased significantly ( P<0.01). Conclusions FZKA can inhibit the migration and

invasion of HO-8910PM cells, by inhibiting TGF-B1/Smad3 pathway activation and further regulation of the EMT process.
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Figure 1 Effect of FZKAT drug serum on migration rate of HO-8910PM cells

F 1 HIESURED ST X HO-8910PM 4l MRS KA (& =5 ,n=5)
Table 1 Effect of FZKAT drug serum on migration rate of HO-8910PM cells

20 51 FlH(g/ (kg-d)) EBE(%)

Groups Dose Migration rate

IEEA
Normal group

PRAE G VIR 4 2

FZKAT drug serum low dose group
TRIEDU I T 2

FZKAT drug serum medium dose group

PRAEDURE Vi i i i 2

FZKAT drug serum high dose group

0 82.03+10. 12

4.725 67.24+7.20™

9.450 54.17£5.13™

18.900 41.79+4.58 ™

T SIEWALILEL, ™ P<0.01,
Note. Compared with the normal group, ** P<0.01.

F2 HRIEPUED A 21075 HO-8910PM A RZERE S MM (& +5 ,n=5)
Table 2 Effect of FZKAT drug serum on invasion of HO-8910PM cells

A5 (g (kg+d)) SRR ()
Groups Dose Wear membrane cell count ( number)
iy,
1AL 0 154. 55+18. 02
Normal group
PRAEGUE 0 IG5 i 2 s
FZKAT drug serum low dose group 4725 105. 48+12.67
HIEHUEG TR R4 -
FZKAT drug serum medium dose group 9. 450 67.92:8.46
B g T 4
SRS R R L 18.900 48.37+5.13™

FZKAT drug serum high dose group

S IER AR, ™ P<0.01,
Note. Compared with the normal group, ** P<0.01.
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Figure 2 Effect of FZKAT drug serum on invasion of
HO-8910PM cells
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Table 3 Effect of FZKAT drug serum on FN expression of HO-8910PM cells

. YR EH (ng/mL)
45 Al (g (kg-d)) Fibronectin
Groups Dose
12 h 24 h 48 h
Y
w4 0 72.36+8. 64 73.12+8. 46 71.82+7.23
Normal group
PRIEDUE IR 2L .
4.725 9457.20* 694687 8746.76*
FZKAT drug serum low dose group 63.94+7.20 59.69+6. 87 54.87+6.76
PRIEYUE G h R R
. 450 .38£7.79 .51+5.04™ .23+5.37
FZKAT drug serum medium dose group ? 61.38+7.79 52.515. 04 40.2325.37
)—\ﬂnﬁ: Er ] ﬂé
SRR e A 18. 900 55.53+6.05 ™ 41.40+6.38 ™ 33.41£5.22™

FZKAT drug serum high dose group

T HIEH 4, © P<0.05, ™ P<0.01,
Note. Compared with the normal group, * P<0.05, ** P<0.01.

R4 PIEYUE S M X HO-8910PM 4l E-Cadherin vimentin & N-Cadherin mRNA FIX[FEM( x 5 ,n=5)
Table 4 Effect of FZKAT drug serum on E-Cadherin, vimentin and N-Cadherin mRNA expressions of HO-8910PM cells

iRl it (g (kg-d))

Groups Dose

E-# 3

BILEH

Vimenti

N-E55h 8 M

E-Cadherin N-Cadherin

EHH
Normal group

PRIEHUE (R ik 20

FZKAT drug serum low dose group
PRIESUE G R R

FZKAT drug serum medium dose group

PRIEDUE 1 i 0 ek 4

FZKAT drug serum high dose group

0

4.725

9. 450

18. 900

0.30+0. 04 0. 45+0. 06 0. 64+0. 08

0.36+0.04 ™ 0.31+0.03 ™ 0.43+0.05 ™

0.42+0.05 ™ 0.27+0.04 ™ 0.39+0.04 ™

0.51+0.05™ 0.22+0.03 ™ 0.38+0.05 ™

H SIERH L, ™ P<0.01,
Note. Compared with the normal group, ** P<0.01.
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(kg-d)) FZKAT drug serum groups.
Figure 3 Effect of FZKAT drug serum on TGF-B1 and

p-Smad3 protein expressions of HO-8910PM cells

RS RIEPUE & 2500 X HO-8910PM 2l TGF-B1 ,p-Smad3 2 FRIBH M (& +5 ,n=5)
Table 5 Effect of FZKAT drug serum on TGF-B1 and p-Smad3 protein expressions of HO-8910PM cells

5 i (g/ (kg-d))
Groups Dose

R A K EH -1/ HEE-3-
W I AU TCF-B1/GAPDH

WERRAL Smad [RIVEA) A 3/ HIMEE-3-
W A S p-Smad3/GAPDH

IEHH
Normal group

PRIEYUR AR B4

FZKAT drug serum low dose group
PAEYUE I h R A

FZKAT drug serum medium dose group

HRIEY U w7 B

FZKAT drug serum high dose group

0 1.43+0. 17

4.725 1. 14+0. 12

9.450 0.42+0.05 ™

18. 900

0.30+0. 04 ™

0.95+0. 11

0.34+0.04 ™

0.23+0.03 ™

0.19+0.02

W 5IER4LE, * P<0.01,

Note. Compared with the normal group, ** P<0.01.
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Anti-asthmatic, antitussive and expectorant effects of the
Tanchuanning mixture

DONG Linlin'*, YAN Huimin® , FENG Chenran', SHI Lu', MIAO feng', ZHAO Yi ying',
CHEN Fang®, SUN Wenyan'* , HAO Jing’*
(1. School of Chinese Materia Medica, Beijing University of Chinese Medicine, Beijing 102488, China
2. National Center for Children’ s Health, Beijing Children’ s Hospital Affiliated to Capital Medical University, Beijing 100045 )

[ Abstract]  Objective To investigate the anti-asthmatic, anti-tussive, and expectorant effects of Tanchuanning
mixture. Methods An Asthma model in rats was established by sensitization and challenge with ovalbumin ( OVA) and
then airway resistance (R, ) was observed. Serum levels of IgE, TL-4, IL-17, and TNF-a were analyzed by ELISAs. The

numbers of WBCs and EOSs in BALF of rats were counted and HE staining of lung tissue was performed to observe
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pathological changes. Methacholine chloride and histamine phosphate were used to induce asthma in guinea pigs to observe

the anti-asthmatic effect of Tanchuanning mixture. The anti-tussive effect of Tanchuanning mixture was observed in a cough

mouse model induced by ammonia and guinea pig model induced by citric acid. A phenol red excretion test in the tracheas

of mice was used to observe the expectorant effect of Tanchuanning mixture. Results

Tanchuanning mixture reduced

airway resistance, decreased Igk, IL-4, IL-17, TNF-a levels in serum and the number of WBCs and EOSs in BALF, and

alleviated lung tissue damage in asthmatic rats (P<0.05 or P <0.01). Tanchuanning mixture prolonged asthma and cough

latencies in guinea pigs and mice, respectively, reduced the cough times in mice, and increased phenol red excretion in

mice (P <0.05 or P <0.01). Conclusions
expectorant effects.

[ Keywords]

Wk LR UL 2 R, 2 A R i B A
B AR E KA, ELARYA . R R 2
DAAE R RAE G w5 BT 9 32, B 52 WM B 36
558 v s A A S e R 2 P
WML I R B A i DL, P 2 B2 A O G 2 2 TN
SEBTRE MR MR T R R T A R A L L
PR e A9 e AL 300, P T 998 T8 26 s 78 A8 LA A U0 e PR
FERC X RO B2 RGEWFTE . ARFTE S5
>R T O 8 o et 0P 2 g K B 2 | S8k 2 1
UL Tt 2 2HL Y 75| Wi K RS 8 UK 51 % /) RO
T AR 5 | % K BB Y /N B By 20 i
SEH, WS Wi T 5 7R B4 e BRI AE T, A
$09 A FGR PR B B A S B Al

1 #eFnrE

1.1 LI

SPF 4% SD K 5 JEl# (/A5 130~ 150 g) 84
H,SPF 4 ICR /ML 4 Ji] il (IR T 14~ 16 ¢) 144 H
VIR AS 2, W) 1 b 4 3 R A S 56 sh 4 R A BR
ZNFEI[SCXK () 2016-0006 |, SPF 2% JIK Kl 4 J& it
132 H K5 200~230 g, MEMESSF, 0 A TRl
FWFEFE L [ SCXK (51)2018-0010], 525 A &
NAPERFE 7 d, See ], DR 4e s b = IR AE (21«
5)C , MIXHEE N 40% ~70% , 6 IR AR E A 12
h/12 h WIREAS %, 28 KRB &, B H iRk,
FITA ¥ K Eh Y AR G L AR P Y B gl db st
HRFFARZ R SR B YA /N 2 St
(buem—4-20190611-2045) , KL /NEUEFE Tk 5t
MR 2 K2 SPF W o ¥y 5550 % [ SYXK (&%) 2016 -
0038 ], IKERfr) 77 F v [ v e ) 2 B v 25 2 0P AN
SEH S [ SYXK (51)2016-0013 1, Ff-281 v [ v EE )
2B 25 B 5% BT 3l W S5 0 A R A0 B A
(20193004 ), ¢ 5 o F b BT A /B YA A 3R
JE0

Tanchuanning mixture has obvious anti-asthmatic, anti-tussive, and

Tanchuanning mixture ; anti-asthmatic effect; anti-tussive effect; expectorant effect

1.2 FERKFSMNE

Pl T4 (b s L B B ) 5 B 2K 1 ( Sigma,
it . SLBV7493) ;1 55 H S A AL AR BE I ( Pierce , it
5. SH255260 ) ; # R 4H M, & 1k & Bt HOAH 6
( Bioruler, #5435 4y : 3410, v621712) ; Jits 2 11 ZE K
Py (KRBT HE 1 25 e A FR 23 W) L 4t 5: 20170401 ) 5
WP (b gk L2 5 A R A A, S,
H20040317) /N e 5 7 (PE % R —Z R 25 A R
TR T, 5. 180306) 5 10% Hr 4 5% whf /K T bk
[t 2 , Harris T8 AR K, 0.5% 2T, rh iy i B A 571
(b s IR A4 A BR A 7)) 5 Rat IgE IL—4 1L
-17 INF-a ELISA 307 & ( Fa#s 18, #5051k .
20200129. 60139R, 20200129. 60021R ., 20200129.
60032R ,20200129.60080R ) ; Fif [ 7 1 5% 4L (.3 ( 7
U ) 5 M BR, B 2T ( Salarbio, ftt 5 43 9 A
126E041, 1211C031 ) ; & /K (db 54k 7.7, it 5.
20141008) ,

402A B AU S S5 Ak (VL M BR BT i 55 A
FRANF]) 3 Buxco SEB A4S 38 BE 1 A i 7 445 A1)
K A% %% ( 3 B Buxco 2 A)); % Wk #% ( € H
Eppendoff A 7)) 5 & B0, ARHERZK - 8 3 2O AL
( Z5# Thermo Scientific 23 &) ) ; Tissue—TEK VIP6 4=
Y2H 2B K AN Tissue —TEK TEC 4= ¥y 4H 28 49, #1AY
( AL N ] 5 Leica RM2235 2] AW | Leica
HI1210 #5 F#L Leica HI1220 % F #L, Leica ST5020
H 3y {642 Leica CV5030 M 3hf A AL (£ [ 3k
/3 H]) 5 Olympus BX53 8 fds ( 58 [ BARMA B 23 7))
Path QC J5 H J5t 45 F1 9% kL5 B R 48 (b = B I A
) s BEpRAL (£ Epoch, BioTek 2AH])
1.3 EZWHE
1301 W T4 0 iR Y

(1) BREEH (OVA ) Jir S8 g A B S 56

¥ SD K RBEDL N 7 A1 IEH 4 A4
PeMi 75 MR 20 (7.5 mL/kg) R Wiy 7 R
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R (15 mL/kg) P60 T A 77 = 751 & 2 (30 mL/
kg) BERRHLFEKFAL (0. 55 me/kg) ,/NE A FIA
(4 ml/kg) o BRAH 12 2 MERESF BRIE R 4 4h,
Hox sl Sr e A RS . FC55 1 H 558 H
FER BRI I WIS B FE T 58 mL 7% 10 mg OVA |
100 mg AL(OH) , MTRE, {3 5550 & b (B 0.5
mL, I8 B 45 0.25 mL) |, 1E 5 20 73 S AH [ AR Y
AEFRER K, SEEREE 15 K, AR R, IEW 4
FAERVZH 25 F A 3 ER K, BERVZH RN 4% 45 25 S AR 45
A FER K B A R 259 1 h J5 FH 1% OVA F4kiE % 30
min, 1EH A0 A AR BREOK AR 887 d, TR
K24 h g, K ERUREE, 0w e, E S, BT
PRI AG N, I Sh AL R GEMT IR 2575 R RS
T RBH R, T NAS [R) e 3 1) S Ak 2 Tk HF AR A
20 pL(0.6.25.12.5 150 mg/mL) , 554k 30 s,ic 3% 3
min, Kl A B T3 (R,) o H K B %% P 4435 46 L
I S KL, 2R FRE 2 h /5 ,4°C,3000 1/min
B0 10 min, ELISA 354G L3 H IgE | IL-4  1L-17
HITNF-a B8, 43508 2 mL.2 mL . ImL 4= #EE
KFREFERRETEA 10 s 5, Z 184
|, W % ¥ Uk W ( bronchoalveolar lavage fluid,
BALF) ,4°C , 1500 r/min £5.0> 10 min, BIT3EM 0.2
mL PBS 1R &, fi (G448, T WBC K& EOS 4k,
B R BRIl T 2 20 6 S T 10% 48 /K B AR
SEWRT, AT R LA AR U) B HE e fa ) b2
B N OB AT il T 2 SO AR AL IR AT SR
R JE B RAFEVE 43, A FL AR ) ™ R B
WA TR, IC 0, MO R, ST, M1
Oy AC T4, 2 4y,

HE Je o BN . W 2RE W 111 R4S 15
min i 5 100% S BERE W 111 2 5 min; 95% .
85% \75% N6 JE L BERWOR UL, 45 5 min; R E YL
Yt 5 min, KL TR R S WA WAk 2 ~3 s, K TG
SUKE IR MR 1 min, KV R YL 5 5
min;75% 85% .95% #f B L BEVS W IR U, %5 5 min;
100% LW T 12, 45 5 ming —H RS 1,10
120,45 5 min g FPYER IS A

(2) Ak 2Tk FFREL 2 ot 1 2 e 5 | o J B 2 56

KK ERE T Z e, L 2% Sk Z Bt F
B85 0. 1% B4 M 5 R BUR A WoE 2H JEBEZS 10
s, 1057 2 min PR B IEAZ 18 25 1 h 21 1 30 g 2Pk
R, B R A AR DT 5] v AR BT A 120 s
BHEFAH, B K BRI AL 5
M T I ) 2H (8. 4 ml/kg) B M T 4 7 )
2 (16.8 mL/kg) 9% Wi T A 7 i R it 4 (33,6

ml/kg) FIRFF P 4 (4.5 mL/kg) /NEF A FI U
(4.5 ml/kg) , BR4H 10 B MEMES P, & 43550 &=
HEE ORI ME S S A LK S T d, KIRS
25 1 h e, F 3R 7 vk o 45 KRR | g v TR
1.3.2 Wi T A R E S

(1) MR 5 | W K B S 56

PR E T ZAL 2SN LI 17, 5% B MR 55
A1 min, FERFEEHIE 4 min, WE S5 min KR AG
WRUCEL, /NT 10 B 25 K0 1 548 1 K BB AL
ORI L M T A IR 4 (8. 4 mL/kg) R
M T 7 AP R4 (16. 8 mL/kg) IR M T4 7] w5 5]
#2(33.6 ml/kg) RIRFEP AL (4.5 ml/kg) /N
HAFIA (4.5 mL/kg) , B4 10 B MERES -, £
S H R R BT A AR R K S 3 d,
RIKEZG 1 h e, i 75 1k 0 5 45 20 K SR 2z i
PRI B nZ IR B

(2) FK 510/ NS5

BN ERBEAL AT R LR 4 96 Mg 1 A AR
(5.72 ml/kg) 9 Mg 7 A 50 H Rl i 4 (11,43 mL/
kg) JR W T A 0 i R B 2H (22, 85 mL/kg) IR Y
B (5.70 mL/kg) /N e A4 (6.50 mL/kg) ,
BReH 12 HMEREAS R A/ B B A
HMER SR AEERK,EL 3 d, RIRGAZ 1 h
J& ¥/ BUE TR R R 500 mL AR kAR
0.2 mL ZU/KBIARER, 1 min J5REREBRECHS , WL2E 2
min, /MRS — URRZ K (/DN BRUSK M [R] B S
45 AT N R ) B AR A nZ ok TR AR 3, R0 SR 3
min P RZIBIRER
1.3.3  RWiy T A FAERAE TS

K5/ N BUBEHL A M AR Y2 8 g 1 B I ) o
ZH(5.72 mL/kg) KW T AR PRI (11,43 mL/
k) (R M T A 0 i A 2 (22, 85 mL/kg) 2 IREE
B (5.70 mL/kg) /INE A (6.50 mL/kg) ,
B 12 2 MEREAY ) A AN R R T A
LV SR A PEERK i SE 3 d, RIKZAZY 30 min
Ja WS 2. 5% B 4T % (0. 2 mL/10 g) . 30
min JG A0S, BY FFSUHE B R, B T H H AR
B A — B TN 2 mL kPR S8 5 E
ER K AR AW (LU R 1:15) | AR UK 546
nm b AT EE (OD) 1B, F FH A% o it 423150 21 HE
1.4 SitFEAHZE

A SR S L I B e hn i 25 (& 25 ) R
7N, K SAS 9.2 Gtk Ab B, B BH I3 A 25
b1 2 R T 22 00, 6 PR A E 4 H
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Ridit SEHITIEBEAT /00T, HARRAR 45 %5 4L 80 iR
MIEZS oA HLJ7 22 5%, WSR3 3R 07 22 70 e, 9
LR g K30 5 o 4% 2RO A IR T 2857317 B
TP AT MERAHESBGS . LA P <0.05 225
CEMES-3'@

2 £ B

2.1 EETAFEwERTR

2.1.1 JERETAFIN OVA FrEezms A BB
SpEALG|

AHAS TR 4, SR ZH KB R, 7F 2 18 H IRk
WelE R 0,12, 5 .50 mg/mL 71 (P <0.05) . #
BT R 0T A AR s 5 /NG A A
FE B IR 4 0,12, 5,50 mg/mL B R, FEA
(P<0.05 8 P<0.01) ; 5 Wi 74 7 vp 51 2 41 78 & Wt
FHIE B B 6. 25 mg/mL i) AN TAEHIZH R, A
P (P<0. 05) 5 i i ZEK P2 7E £ T8 HY R Bl e
R 50 mg/mL B, R, BE{K (P<0.05), 45530
#1,

2.1.2 REETEFIN OVA Fir ez K BUMLTE TeE |
IL-4 IL-17 F1 TNF-o 7K 52 i

AHEE T IE B A, AN KRR i IgE | IL-4
IL-17 A1 TNF-a 7KF- T (P <0.01) 5 AHEE T 4554
A, T PR L ZE R AN AL TgE 7K A, 28 Wity 77 45 7710 45 771
2 Igk AP A FEAUE S (P >0.05) 5 AHEL T
UL | 998 W 3 50) v 751 e 2L A e A KA A T4
IL-17 B2 TNF-a AKF-FEAR (P <0. 05 5 P <0.01) ;/)

HRA R IL-17 KRR (P <0.01), 4550
%2,
2.1.3 JEWETAFIXS OVA I8k Ac BRI v 38 vk
7 WBC K EOS (1520

AT IE R4 AR ZH K B BALF o WBC £
HIEOS A TS (P <0.01) . M TR IR
Wt T TR A R S L B TR M FE KA 2 BN A
ZH I AT FEAR BALF 7 WBC B A1 EOS H /0 kb (P <
0.01), &R WE3,
2. 1.4 IREGTEFIRT OVA BT 80E bi A BRI ZH 41
LA

IEFARBEZAEE AR WLY 5K, & NI
Y/ T N 1 0 NUARGYAE & 7 N N i
U HUZ A WG AR 45 RE R D38 RS 5 S 1 i 4 R D
B ek TR) T R il s oA DL B S S . BRI
KBS E W R WACEEYED 7K A8 1 9 UL 43
T e A ol K R w1 oV S B U
W RERG R V-1 U2 1S AR BRI R L0 A G AR
Pk, 115 e il v j DL v 4 i S0, I A 2R A VF
SrFtE (SIEW M, P<0.01) o T A IR
HASREE R EY K, B ENFIL WY, %
BERCON V3 | 1 B 20 A B ARV R WLIRBE KB 7%
TERER R RSP L) A H D i TR T O A
A K D)o R i v i UL T A e AT il 2H LA
VPO FRAR A ( SRRIZHAR I, P>0.05) , kG T
AR RIEA X EEREREY &, XEEEN
KU , e R B, b R AR AR AN B

1 EETEFXF OVA FrEEmE KR R, B (2 =5, cmH,0/(mL/s) , n=12)

Table 1 Effects of Tanchuanning Mixture on airway resistance in asthmatic rats induced by OVA

Mch( mg/mL) 515 ( mL/kg) Dose 0 6.25 12.5 50
Y
E%4A - 0.34+0.09 0.46+0. 11 0.51+0.07 0.60+0. 13
Normal group
59804
BRuA - 0.45+0. 12¢ 0.50+0. 21 0.72+0. 30° 1.01+0. 47
Model group
i b ZE KA
Dexamethasone 0. 55(mg/kg) 0. 44+0. 30 0.59=+0. 29 0. 66+0. 21 0.71+0.23¢
acetate group
INE e AR
L. I " i 4.00 0. 32+0. 08° 0.38+0.09 0.50+0. 15° 0. 49+0. 16¢
Xiaoqinglong Mixture group
PRI T T F 4
Bl & A B 4 7.50 0.310. 11" 0. 46+0. 12 0. 46:£0. 14 0. 61:0. 26°
Tanchuanning Mixture low dosage group
PRI T AR R R4
R AL 15.00 0.3720. 10 0.580. 13¢ 0. 660. 10 0.7720.25
Tanchuanning Mixture moderate dosage group
PRI 2 A3 B g
PRI 6 ) 6 it 4 30.00 0.39+0. 08 0.52+0. 16 0.64+0.31 0.74+0.31

Tanchuanning Mixture high dosage group

FESERAME, P <0.05; SERIZIAH L, P <0.05, ‘P <0.01,

Note. Compared with the normal group, *P <0.05. Compared with the model group, P <0.05, ‘P <0.01.
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RILIRGE e i v |, BE R BE S IR | - LU 3 A2 A
R T EiN el o e R o | SN 1 W@ R Y
TRJE il 2 ARGV o AR (SRR AR L, P<
0.05) o M 7 A 77 i ) i ] SV BRI YT
5 A IR WL I8, A BE R D W ., I B AR
VAN R WLIRAE Rt % | A7 B 18 J5 R - T LU=
IR BN J R A i A K TRl R
it UL/ ek AR, M 4 2R 9 i VT 43 B ATR (5 B 7Y
AL, P<0.01) , BAFR M ZEK I S UEE D
SRANLE, A8 A AT DL 73 A, A Qg 2 I
B AN HE AR T, R DLIRAE e B v | S U S R AR
JBESGJEE S JUJZ 38 2R N 5 A L O A A

sk, T) J3T R il 76 s L v 4 dk S0, I A 2R A T 41
ARG (SRR AR L, P<0. 05) o /N BB 74 3K
EEEY AR SR N LA W, Bk
BEACEEVEG A A8 I b e 40 5% B AR oK L IRBE
K Wiis G RERRREHE RS- L2 3 A AN k5 o]
ARG A Bk, ] o K fili v i O, rp 45 i S (54
RIHAH I, P>0.05) . 4R WK 4 KK 1,
2.1.5 M T A R Sk £ Tk AR AR R R 24 e
5 | i JPC B ) 5%

AHAS TR AL 20 | 9% Wi 77 G 01 45 57 £ 2 | 2 VR oy
B NG ARG Wt RIS E K (P <0.01)
ZERNFEKS,

R 2 FERETEFTIN OVA FREEENG K B IgE IL-4 IL-17 M TNF-a K EH5EH( & +5, n=12)
Table 2 Effect of Tanchuanning Mixture on the levels of serum IgE, 1L.-4, 11.-17 and TNF-« in asthmatic rats induced by OVA

ZH5 54 (mL/k
AL A (ml./kg) IeE (U/mL) IL-4 (ng/L) IL-17 (ng/L) TNF-a (ng/L)
Groups Dose
g4
IE#4 - 6.40+1.38 34.25+4.25 45.65+10. 94 60. 19+16. 62
Normal group
iR
B - 11.44+5.36" 47.27+16. 07" 86.35+41.51" 110. 73+65. 31"
Model group
TR L FE KA
AR SEAAL AL 0. 55( mg/kg) 6. 14%3. 474 28.55+10. 60¢ 41.73+24. 33¢ 46. 81+30. 94¢
Dexamethasone acetate group
/NG A4
el 4.00 8.59+1. 19 38.43+5.28 56.90+9. 51° 75.30+19. 49
Xiaoginglong Mixture group
R B 22 A K
" BT SRR R4 7.50 9.06x4. 12 40.20+8. 95 64.31+24. 01 81. 17+32. 63
Tanchuanning Mixture low dosage group
PR T AR R4
BT S AR 15.00 7.98+2.79 35.1£9. 67 53.26+16. 17" 64. 56+35. 10°
Tanchuanning Mixture moderate dosage group
el T A = R
%, WT_D ”J'_J,”JEE il 30. 00 10. 20+3. 97 43.92+12.94 69.01+32.59 97.46+£51. 16
Tanchuanning Mixture high dosage group
T SIEHAMILL, "P <0.01; SEBAML, P <0.05, ‘P <0.01.
Note. Compared with the normal group, "P <0.01. Compared with the model group, °P <0.05, ‘P <0.01.
R 3 FEWTEFIN OVA R K B BALF 1 WBC & EOS Y2 ( & +5, n=12)
Table 3 Effect of Tanchuanning Mixture on WBC and EOS in BALF of OVA-induced asthma rats
2 7 (mL/k
L) AL (ml./kg) WBC(107/1) EOS(%)
Groups Dose
g
(AL - 15.08+2.91 1.67+1.15
Normal group
BiAIZH
s - 46. 08+8. 35" 5.92+1.88"
Model group
it 1t E K AN
Dexamethasone 0.55(mg/kg) 31.17+6.51¢ 3.50+1.31¢
acetate group
N e A 5L
. ,J il ”_”J 4.00 33.25x6. 84¢ 3.58x1.44¢
Xiaoginglong Mixture group
PR T A FIEF 4
BT A R R A 7.50 35.58+6. 89" 3.75+1. 36"
Tanchuanning Mixture low dosage group
R T A 50 3 R
R A A 15. 00 33.42+6. 64° 3.42+1. 24"
Tanchuanning Mixture moderate dosage group
P i 2 A )| 2 g
P M 175 7] e 77 et 2H 30. 00 33. 67+5. 53¢ 3.25%1.54¢

Tanchuanning Mixture high dosage group

W SIEHHMI, P <0.01; SHERIHMLE, ‘P <0.01.

Note. Compared with the normal group, "P <0. 01. Compared with the model group, P <0. 01.
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R4 KT AR OVA FTEC UK TS UR LR (& £, n=12)
Table 4 Effect of Tanchuanning Mixture on the degree of lung tissue lesion in bronchial asthma rats induced by OVA

R
215 4 (mL/kg) Grade of pathological changes PE4
Groups Dose 0% 1% 1% Score
Grade 0 Grade 1 Grade 1I
Y
(EFAL - 8 4 0 0.33+0. 49
Normal group
i - 0 6 6 1.50+0. 52
Model group T
PR ZE KA
Dexamethasone 0.55(mg/kg) 2 8 2 1. 00+0. 60°¢
acetate group
I A4
 AERATL 4.00 0 3 9 1.75+0. 45
Xiaoginglong Mixture group
P T A TR 4
BUHT SR R4 7.50 1 8 3 1. 1620. 57
Tanchuanning Mixture low dosage group
P T A& =4
BT & R A 15.00 2 8 2 1. 000. 60°
Tanchuanning Mixture moderate dosage group
P T A T R
BET 5 L R4 30.00 3 9 0 0.75£0. 45

Tanchuanning Mixture high dosage group

e HIERAMLIL, PP <0.01; SRR, P <0.05, ‘P <0.01,
Note. Compared with the normal group, "P <0.01. Compared with the model group, °P <0.05, ‘P <0.01.

W AER AL B AR C BE AR b ZERIAAL; D /NE e A AL B AR AL PP R G SRR A,
1 BT AR OVA Frsces i A BT ZH 2V LY 520 ( HE Y (o)

Note. A, Normal group. B, Model group. C, Dexamethasone acetate group. D, Xiaoginglong Mixture group. E, Low dosage group. F,

Moderate dosage group. G, High dosage group.
Figure 1 Effect of Tanchuanning Mixture on the pathology of lung tissue in
asthma rats induced by OVA (HE staining)

2.2 HEmTAFEZERTR B N e AT A IR IE R (P <0.01)
2.2.1 IR W T A IR S | WK BRGS0 FHAC TR PR Mg 77 45 770 4% Rl F 2 B IR P A

AT R T AR A, ZR NE R E > (P <0.01) , 4550
e, NE AR AR ERK (P < #£7,
0.01)  fRFI E MR A ERKBHR (P > 2.3 EHETEFIERERAAR

0.05) . FHECTHEIAILE | 99 i 3 6 77 45 77) i 2 L IR AR TREHYZH 998 Wi 3 6 AR e ) e 2, 0T
R A N RAFIAZER BT (P <0.01 5k P RV UL, /NG e A A Be iy 20 HEw e Y 7 (P
<0.05), #RMEK6, <0.01 B¢ P<0.05) , &5 WA 8, W2l pnifi th £k W
2.2.2 PR T AT EUK G %N B S K2,

AT ZH , R Wi 7 300 4 0 R 2, IR
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RS5 RN T A RKEG RIS (x +5, n=10)
Table 5 Effect of Tanchuanning Mixture on guinea pig’ s induced asthma

415 FHE (mL/kg) SRR (s)
Groups Dose Induced asthma incubation period
RERIZH
- 4. 1£6.
Model group 34.1£6.66
Al )
Ambroxol Group 4.5 94.3+28.99
INEF A4
. J 4 III.JIJH 4.5 59.7+13.37"
Xiaoginglong Mixture group
PR It T A M = 4
PelE T R A 8.4 62.9+19. 46"
Tanchuanning Mixture low dosage group
SR T AR 1|44
BT G5 A R 16.8 67.4+14.57"

Tanchuanning Mixture moderate dosage group
PR Wi T3 70 i 0 e 2

Tanchuanning Mixture high dosage group

33.6 69. 8+8. 33"

T SHOHAALL, PP <0.01,
Note. Compared with the model group, *P <0. 01.

R 6 RN T AR HIEIR T | WK A (& +5, n=10)

Table 6 Effect of Tanchuanning Mixture on citrate guinea pig

2651 Fi (mL/kg) IR IR (5) IR (W)
Groups Dose Cough latency Number of coughs ( times)
—
BB - 108. 7:44. 07 24.1+9. 49
Model group
QIR 4
bl 4.5 170. 9£38. 95" 6.34. 08"
Ambroxol Group
INTF AT
| e 4.5 211. 1£62. 64" 4.8+2.09"
Xiaoginglong Mixture group
R B 2 A x| By
BT AR R 8.4 115.2463. 97 14.9+6. 47°

Tanchuanning Mixture low dosage group
PR T3 79 PP R e 2
Tanchuanning Mixture moderate dosage group
PR T 70 e AR

Tanchuanning Mixture high dosage group

16.8 168. 9+38. 22" 5.8+3.55"

33.6 197.9+57. 02" 4.1+2.28"

L SRR, P <0.05, PP <0.01.
Note. Compared with the model group, *P <0.05, "P <0.01.

RT RN T AR ZUKGINZNRREN (x +5, n=12)

Table 7 Effect of Tanchuanning Mixture on mice induced by cough with ammonia

a0 14k (ml/kg) N TR I () IRV ()
Groups Dose Cough latency Number of coughs ( times)
iR 4
gl - 51.92+13.91 45.4229.37
Model group
R
A 5.70 108.25+31. 83" 11.33x4. 50"
Ambroxol Group
JNE A4
N e & I 6.50 115.92+20. 87" 11.4224.19

Xiaoginglong Mixture group

PR T3 AR ek 2

72 . +26. b X +11. b
Tanchuanning Mixture low dosage group 57 69. 08226.42 30.33211.83
PRS2 A2 ch R 4
SR T E A AL 11.43 87.75+23. 13" 24.08+14. 52"
Tanchuanning Mixture moderate dosage group
P T A AR
BT | P R 22.85 92.67+19. 80" 22.25+12. 06"

Tanchuanning Mixture high dosage group

T SRAARLL, P <0.01,
Note. Compared with the model group, "P <0.01.
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R 8 RN T AR/ B LLHRR AR (I (& £5, n=12)

Table 8 Effect of Tanchuanning Mixture on the excretion of phenol red in tracheal segment of mice

205 I (ml/kg) BYZLUE (pg/mLL)
Groups Dose Phenol red concentration
HEAYEH
. 075£0. 004
Model group 0 0750. 0048
I A .
Ambroxol Group 5.70 0.088+0.013
N A FNY
gl 6.50 0.094+0. 018"
Xiaoginglong Mixture group
PR it T A M = 4
R e R A 5.72 0.090+0. 013
Tanchuanning Mixture low dosage group
P T AR Fh R
BT A AR 11.43 0.0820. 012
Tanchuanning Mixture moderate dosage group
P T A R
PRI ) i 22.85 0. 087+0. 018°

Tanchuanning Mixture high dosage group

T SR, "P <0.05, "P <0.01,
Note. Compared with the model group, *P <0.05, "P <0.01.

12 y=0.5031x+0.0423
R=0.996

g3 08
04
02
0+
0 0.5 1.0 1.5 2.0 25 3.0
R LI (ng/mL)
Phenol red concentration
2 MEribRifEh 4
Figure 2 Standard curve of phenol red
3 g
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SEHERT ISR, 405 R SRR B R S L
L SERNS RE S % i N NS (1IN A E R N = Ao
12 WA 252, A B AR | 1 0% Wi DA, 7R b
HULE PR B 1 ir s Ab T K e P i 700 7 il R L
MGG YT CA AR, JUHAEIR ST RN 2 i
BUREILTT I, J7 2000 U, A S 56 %8 % Wi 7 5 S
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B INERIER N . IL-4 AL IgE 148,
AN A 4, ARBIR G, B AT 1 7 T
1L-4 7KV 2 e, 8 W 77 550 rh R e 4 TL-4 7K F
B S B AT, 9 i T 5 1) 45 Rl i 4L ToE 3 2 N R EA
F5E 3R I, Th2 20 i O 357 8 75 02 Wi 22 VR ML O 1D
R RASE, Th17 4t 2 5 7 Bemi i & A & et
IL-17 £ Th17 4A0 530, AUZ 5 Th17 4HHEA- S0
g PR 20 i S A E , 38 AN EE Th2 4i i -1 g
FRPEAAI S RE ) . TNF-o0 2 % UL G P9 54 28 e A
T, 3 T R A0 £ 2 H A 5% 1 DR ) R
il G RE TN TR, 18 ] | b A< v S v B Ak
NS SR G & A RS IR RIS R, £E
Wit S58 3 19 it 4 20 B 998 R v A ) 381 1 7K SF ) TNF -,
AT IR, BT A R T FREAK IL-17 \TNF-a0 7K,
/> BALF H WBC K EOS %, i 5% K Ui 20 41
I BB ATE RAE
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L IBERRBRA: Jhy — Fob e 2236 5, ] ke A A o, 5 e
AR AL R T, i R R AR R R 2R
SEAEACHE - 1 UL, 38 o FC W 4 AE 0, i B I g g
T L el AR R R, ML 32 50 3 B s o
RIS ZH RO 22 | 1 B BRAR , WP IR X A
JR B S T, e R L G T e o G sz A R S
JULHSC 2 8 i, i RCE AR, LI, ASBIFFE SR
B LA 77 BT N T A R A e AR 4
R AR B A A IR R, s 5 2 Ik B
AR T Mg 45 77 2% 511) 8 2 ] Y I 28 K R A 5 ]
TR, S R Wi 7 5 71 AT 8 25 b ol P 0 LR
ZESEREAR , HA —E 1P W

WK 1% Ik X 52 1) 11 53 SR 33 ) — ol 2 1L
IO, W% Wik B 2 K AR AR R 3B 52 W) 1 AR Y AR T R
T NS I R B A AR M
WX BIONE gt A% A 8, X6 S S IR ) sz 45 A
M2 IEAT R 2 51 R BN, A BTSSR A
IR BRI/ BRI B, 465 2R 2 I Mg 5 5 711
531 ek 2] 4% R P S A M R 3 B i 2 I K T
B AR I

PRI U BOSCE R W IERIRET,
PRI A, Al R WP T BRRAS T IR
TR, A SR RS DR AGE SR AR, TN E
T BRI 2 R BB R i (R v
o RRAE TS0 h, By 2045 Dy 4 s 0], ] i H
HEE 9 22 A (R PP 2 I RORRICR . 4R
WY, ¢ W = 50 T 30/ B BE 1 I 21 HE O
PEAR PR i T TR B IR HE L AT — 5 e EA

PA_EWFFE A R W], 98 Wi 17 43 70 AT — & 19 °F
Mg BRI RBRAE T A HAR P i 5 12— 2
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DOX #42 HNRNPK f2 € F & i H1299 4 iy % i)
M 45 5

EHE BEL KA, ZEF. T h NEEH B

(P EE2ER B E2F LS s GT T, B R AR (2% 51 2 Nl LR e 2 B S0 2, Jh st i A2 K P
SCIG SRR TREERWFSE ot J6 5 100121)

[#ZE] HE M2 DOX A HNRNPK B F M H1299 4Ntk , JAF5% HNRNPK T IFXT 40 i 44 5 5 07
TIRRM 75k AL UT P2 Bk e 11299 4, JER YL 72 h J5 Il FH WL R4 35 2% 07 16 PH 1k A0 B B KRG 32 3R 15
TRtk 38 i PCR 55 Western blot £l HNRNPK FRIA0% , IS HNRNPK T 8 X 4H o 3 78 5 7 T 1952 ma
R IMET DOX M HNRNPK 452 T VY H1299 40 kk , HNRNPK (9T V8804 T H1299 40 fif i 4% 58 | {5
SHUH T A B P, 2548 HNRNPK FUEMH] T H1299 40 i 9378

[£%2i8] HNRNPK;DOX ; 20 MM 58 ; 400 T
[HE4SZES] R-33 [ ER#RIRAE)] A [XEHS)1671-7856(2021) 01-0059-07

Establishment and analysis of the H1299 cell line for HNRNPK
downregulated by DOX

LI Mengyuan, YANG Xingjiu, ZHANG Wenlong, LI Weisha, CAO Lin, LIU Hongfei, GAO Ran”
(Institute of Laboratory Animal Science, Chinese Academy of Medical Science & Comparative Medical Center,
Peking Union Medical College; NHC Key Laboratory of Human Disease Comparative Medicine Beijing;
Beijing Engineering Research Center for Experimental Animal Models of Human Critical Diseases,Beijing 100021, China)

[ Abstract]  Objective To establish the H1299 cell line with HNRNPK downregulated by DOX and study the
effect of HNRNPK downregulation on cell proliferation and apoptosis. Methods  H1299 cells were infected with a
packaged lentivirus. After 72 h, positive cells were selected by puromycin and expanded to a stable transgenic cell line. The
expression efficiency of HNRNPK was detected by qPCR and Western blot. The effects of HNRNPK downregulation on cell
proliferation and apoptosis were analyzed. Results The H1299 cell line with HNRNPK downregulated by DOX was
established successfully. Downregulation of HNRNPK inhibited the proliferation of H1299 cells but did not affect apoptosis.
Conclusions Downregulation of HNRNPK inhibits the proliferation of H1299 cells.

[ Keywords] HNRNPK; DOX; cell proliferation; apoptosis
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BN ) — ¥ B #% 8 K ( heterogeneous
nuclearribonucleoprotein K, HNRNPK) /& hnRNPs %
TR Z— BRI T A58 9 S K 21,32~
q21. 33, F A m AR SE, &4 3 4 K AR X (K
homologue, KH) , &4~ K [R5 X H 65~70 M2 FEfiR
A, % X IR AE S 5 RNA Ml DNA 45 & Jf A B4
FHM . HNRNPK i & — 2 A5 5 (nuclear
localization signals, NLS) L J — AN 98 42 45 44 45§,
( nuclear shuttling domain, KNS)"'; NLS i 7
HNRNPK MR B 5 iz , KNS Wi AL E &
YRy XA ZE R . HNRNPK $5R 5 09 43 7 45 ¥4 ff
HAEE S 55 388 RNA N T 5 805 LA G 05
M55 2l A M HE AR, R F 9T 7R HNRNPK
55 E R S A i 1 I8 5 s 2% DA G, 2 i
So Y ORI & SR S KR A e

HNRNPK 78 J5 % PE RIS RS P ohsg 23k
AR Z2 Fh b 988 vb i 5 2R 8l 3 5 R R B AH
KU SR HNPNPK 2 T v 10 EL A 7 FH BL )
IRARA, T HE— P05, AL T HOER
fiE by 10 B9 5 ) % E (doxyceycline, DOX) ¥ 2
HNRNPK & NIy H1299 Uik, 578 ik — 4
WF5¢ HNRNPK 7E il 4 A= % Jig o 9 4 R AL 42 it
S LA

1 #RFnrE

1.1 SKIG4HAE

H1299 4i it 17 o [ B2 2= Rk 2 Be B At s 27
T,
1.2 FERAFNENEE

PBS RPMI 1640 5353 0.25% [ 45 A i G4
M5 H 26 B Gibeo 2 F] ; D-Luciferin 1 [ b5
YA B F] 5 TRIzol I - Invitrogen
I8 AL B SR £ W B A TS Marker H Thermo
Fisher 23 7] ; SYBR green 2¢ YG4¥ R H H A Toyobo
o) s B PCR & 96 fLAR W A ABI 2 Wl
HNRNPK L& H Abcam 2 %l ; p53 ., p21, CCNDI1
PUA H CST 23 A); Rb B2 fk Rb CDK4 , Cyclin-
D1 Z54i/kE) B Santa Cruz 237 ; HRP Aric A9 LU EHT
Y 1eG W A HAZ A A /A W) s CCK -8 2t i 176 P A
AT & Annexin V (633) 8 T4 357 & 6 A A
{2AZE R (i) AT BR A A BE RS 25 25 0 H Merk
3]s DOX FR T L IR A PR ml 4t

SEHF G E 5 PCR Y BIO-RADCFX Connect

Real-Time PCR i #r X A BIO-
RADiMarkMicroplate Reader; it 2U 40 fifd X & BD
FACSAria II Cell Sorter; 15424 A% & 48 M 1VIS-
Lumina II,

51914 S DNA ¥ IS5 e b ( i)
ATEHE . HNRNPK 19 siRNA A S2586 % %41, JF
FIUNFE 1 FER, 4 DOX IS B T4 8k 7 2%
R H T LR R AT BR A R £
1.3 KA E
13,1 e S Ry i ik

G B 10 T ™A i R 75 L 366 DR o 45 4
BAETF M T . B I5I1 5557 H1299 4, 84 41 i
ARAS . W5 Hh £ nUBEZZ TT 5% 10* A 20 i vk JiE 1 %
W HER T 6 FLANMIES R, 37°C K5 3% 18 h )5, Fdi
FEORTEE MOI=10, BRYL A, A2 1R 5% 8 h, WAL 4N
PRSI e i R . R 72 h )5, H 6 g/
ml, MEPA 7S 2K VR 40 48 h, 76 WA T Wik
RS K PR 40 M AT K85 3%, R 3 pe/mL
WERS R R LR R
1.3.2 DOX i35 H1299 4ife iy KRS

V407 1B ) 11 200 B ol £ BB 22 T 5% 10 A vk
FEREE, B fL 100 L #EF0 T 96 FL 40 M 5% 5= 4,
YRSERTFE 6~8 h, FEANMEINGEE 5 H TAEWRIE R S pe/
mL i DOX 75340 i, 37°C 4k 2L 85 55 48 h, 7 Bi%
B T W% DOX 175 S5 40 A A ROIR A
1.3.3  FRFEARIE 2 MG M A

9 B AR A PO R B R IA T A, K B
e ¢ Ot R iy & M, I C I ddH,0 ¥ i D-
Luciferin T4, 7 H 0. 22 wm SR SRR L2400 | fif
FWAE R 30 mg/mL, 4335 5 F —20°C VKA IR AF
FH 37°C ALY ) 58 4 15 5 SR H R R 1L 1 :200 F B
D-Luciferin fiff & ¥, FC il 2 W B2 150 pg/mL 1Y
TAEW ., 50 1.3.2 MR 5 B, 4%
100 wL/FLANA D-Luciferin TAE , #EHFE 10 min
J& AT EE SR
1.3.4  Real-time PCR f 2% #k HNRNPK B335

10 4 S 45 B 2 T 5 % 10* A 200 i ok B
W, AL 1 mL $EF T 12 FLANMRT SR, 4k b5 55 6
~8 h, T3 4 LU BE IS FH 0 ~ 10 pg/mL AN [a] 3¢ B £
DOX i 401, 37°C 4k£E K557 48 h,

WA TRIzol 12k 71 5 iz e 55 3154 791 6 vl B 5 45 4
BRI AS AL AN P2 R AT 4N A B RNA, 1A T

System ;
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F5E 545 %) ¢DNA, I FH Real-time PCR #4741
FFiE T B E G BT A 4L 40 i HNRNPK /) AH
XfFeikhr, 2 GAPDH 5 HNRNPK %A i |
TSP HN AR 2 Fras, KON ZR 4 R 43 B )
23 N, WE R WA :95C 3 min; 95C 10 s,
60°C 30 s, ¥ 14 40 MG It 4 60°C ~95°C
THR . SZEGSE R 5 if HNRNPK B9 AH X 26k 2 4k
th DOX 15 RS A MR AS T )8 HNRNPK A frefd:
1.3.5
K

Wi 20 A5 U EE 2 T 5% 10* A0 i R B 1 =
W, AL 1 mL R T 12 FLANM S IR, ARS8 5% 6
~8 h, FR ARG BE 5 FH TARWREE A 5 wg/mL 1) DOX
Y0, 37°C k221555 48 h,

AR 5 M P 25 FLI AN, 3l RIPA 27
S1i7 20 M RO P, RGN S 9 4% 2 4 1) B VR
FE . FCHIVREEN 129 157 25, #£4T SDS-PAGE H
VK. SRJG ¥ 300 mA LI R B HEA TG IR R AR 4R
W E PVDF B L, & 5% BURE W Hs A0 3 P T
FIREA PVDF B 1 b, I b e e bkgh & BlS
Fi 1:1000 B b 5% B HNRNPK Hiik, T 4C &
PVDF i, ¥ H ,H 0.1%[%) PBST PR 3 W&, AR
LA 1:10000 B HRP bRiCHY IgG, T HE I E
1 h, FRRUERE 3 WJE N R, LI 4% 41 7 4509
RN G A E
1.3.6 HNRNPK X H1299 4 L3456 )52 il

il 5 20 B I T AR, #e 3% 107 /L 4 gz
FhF 96 FLANMIEE 55 4, 37°C 15 9% 6~ 8 h, 7 41 I
BEJG R TAEHRIE N 5 we/mL A DOX #5405 S
RE RN, FERh 2 AR A0 I BE S, B — 2 A i
F% L3, ¥ CCK-8: 1737 Fis AR LA 1:100 (1) LB
JA CCK-8, 7 CO, Y744k 2ed5 3% 2 h, WL
R TG AR A 5 HAE 450 nm 74 A0 19 151
JE | H5 AR 24 h K I— kB 5% EIE ) OD,,,, L2
%596 h,

1.3.7 HNRNPK X} H1299 4 I8 T %) 5% 1

520 B ) 45 B 22 T 5 % 10* A 40 i e A o
W, BRFL 2 mL 4R T 6 FLANMES R0, ARS8 9% 6~
8 h, FFA BRI BE 5 T AR BE A 5 weg/mL 9 DOX
VUM, 37°C ALK 57 48 h,

AL 8 T A ARSI P A% 422 B AnnexinV (633) T
e AR Ui B B kAT, WE 6 fLAR T A 4,

Western blot £ £ %% ¥ HNRNPK 1 3% ik

T ARG SRR A R TR M B L R, 1000 1/
min .0 3 min, 5% F3E, MIA PBS O UER
SRR IR, 100 wL FiBE4F B9 1xAnnexin V Binding
Solution H & 41 ffd, 43 51 ) 40 g B W in A 5 plL
Annexin V(APC) 25645 5 wL PI Solution ( PE) ,
FEiR FHEOGIEE 15 min, JIA 400 pL 1XAnnexin V
Binding Solution , il i+ i X 41 1 450 % 290 f (% 9 7~ 1
DLHEATALI
1.3.8  HNRNPK FXF H1299 4 i J 38 (4 5

Bt AN AP RN 1.3.7, FIT0A 1) PBS
VE AR, SR J5 FH 70% 1) £ B [ 22 40, A
PBS BLLUEURER £ B , IAT 0. 19% RNaseA 1
PI Y, 2B E e €4 30 min, 30 2 37 X 41 A (SRS
0 24 e S 48
1.3.9 HNRNPK F X} H1299 4i g8 5 k5 (0 15
5 380 % 1) 5

ABRIA 1.3.5, k91 p53, p21, CCND1, Rb, p-
Rb ,Cyclin-D1 ,CDK4 2548 iR B K-,
1.4 SitFEFAE

B 73K F GraphPad Prism V.5.0 34, &
GORHLAP- BB 22 (& x5 ) R, M BR b AT ¢
I DL R G2 b, B P<0.05 S 25 A Gt

2 #R

2.1 DOX %5 HNRNPK /5 H1299 BRI 4
KR

LIRS WA 1 PR L 5 1 H1299 4 g
HxtaA i RN BEE LIF R B 25, H
DOX 155 48 h J5 & A K% I R TR, v] BB AE
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Table 1 siRNA
Ey i HRFII(5-3")
Name Target Sequence
HNRNPK GAGCTTCGATCAAAATTGA

&K 2 Real-time PCR 3|#1F%1
Table 2 Primer sequences for the Real-time PCR assay

ElE/ B2 S19FF1(5'-3")

Names Sequence
hnRNPK-F AGGTCGGTGTGAACGGATTTG
hnRNPK-R TGTAGACCATGTAGTTGAGGTCA
GAPDH-F AGACCTGGAGACCGTTAC
GAPDH-R ATAAGCCATCTGCCATTC
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FE ALK IR EE AL B HNRNPK FHui #2415 C. DOX 15 48 h J7 AT IRSE &2 41 ;D . DOX i F: 48 h J5 iy HNRNPK 45 8541,
1 DOX i35 H1299 4 i) A= KRS
Note. A, Group of LV-NC-RNAi. B, Group of LV-HNRNPK-RNAi. C, Group of LV-NC-RNAI after 48 h. D, Group of LV-HNRNPK-RNAI after 48 h.
Figure 1 Cellular states of H1299 cells after DOX induction
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#& 3 Real-time PCR WK &

Table 3 Real-time PCR reaction components

Mo AR (pL)
Components Volume
FEFIZH DNA Genomic DNA 2.0

L¥#514) Forward primer
T #5149 Reverse primer

1.0(10 pmol/L)
1.0(10 pmol/L)

SYBR Green 10.0
ddH,0 6.0
AT Total volume 20.0

HNRNPK T4 #
sh-HNRNPK 8

B2 RHRTOLR MG YA

Figure 2 Detection of luciferase in stable transgenic cell line
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sh-NC sh-HNRNPK
HNRNPR — swvon

B-actin | — _

TE:A. % PCR; B: Western blot; 5 X J# 41 tt
, ™ P<0.001,
3 R[FEfE DOX S HNRNPK FIHAYRIBRE (n=3)
Note. A, qPCR. B, Western blot. Compared with
the control group, “* P<0.001.
Figure 3 HNRNPK downregulated by different doses of DOX
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Figure 4 Effects on H1299 cells proliferationof
HNRNPK downregulation
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2%
= g 44
8
il =
' = 24
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Q4 Q3 o4 Q3 &
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- , . . ! ' wd sh-NC sh-HNRNPK
Annexin V Annexin V

TE: A X IR 4 ; B HNRNPK THEfide 2 ; C A T4 IBAY 1 43 1L ; S X3 IR HL e n =3,
B 5 HNRNPK xS H1299 4HHa 8115 m
Note. A, Group of LV-NC-RNAi. B, Group of LV-HNRNPK-RNAi. C, Percent of apoptotic cells. Compared with the

control group,n=3.

Figure 5 Effects on H1299 cells apoptosis of HNRNPK down regulation
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Figure 6 Effects on cell cycle of HNRNPK

downregulation in H1299 cells
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Figure 7 Effects on proliferation relatedsignalingpathwaysof
HNRNPK downregulationin H1299 cells
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miR-29b-3p regulates lipid metabolism and fibrosis by targeting IGF-1 in
non-alcoholic fatty liver disease

YANG Renguo, HE Weiwei, LUO Tingting "
(Department of Infections, Sichuan Academy of Medical Sciences & Sichuan Province People’ s

Hospital, Chengdu 610072, China)

[ Abstract]  Objective Circulating miR-29b has been reported to be positively correlated with nonalcoholic fatty
liver disease (NAFLD). However, the role of miR-29b-3pl in NAFLD progression is unclear. The purpose of this study was
to evaluate the expression of miR-29b-3p in NAFLD models and to identify the potential functions of miR-29b-3p in lipid
accumulation and fibrosis in hepatocytes. Methods Palmitic acid ( PA) -treated 1.02 cells were used as an in vitro cellular
model of NAFLD. miR-29b-3p and insulin-like growth factor—1 (IGF-1) expression levels were determined by RT-qPCR or
Western blot. miR-29b-3p mimic/inhibitor or IGF-1 siRNA were transfected into LO2 cells exposed to PA. Lipid
accumulation was determined by oil red O staining, and triglyceride and total cholesterol assays. Direct interaction between
miR-29b-3p and IGF-1 was determined by dual-luciferase reporter assay. Results The result revealed that miR-29b-3p

was upregulated in our in vitro cellular model of NAFLD while IGF-1 concentrations decreased. miR-29b-3p inhibition
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significantly suppressed lipid accumulation and fibrosis in PA-treated LO2 cells. miR-29b-3p targets IGF-1 and suppresses

its expression in vitro. Interestingly, the effects of miR-29b-3p overexpression on lipid accumulation and fibrosis in PA-

treated LO2 cells was enhanced by IGF-1 silencing. Conclusions

Our result suggested that miR-29b-3p has a negative

regulatory effect on lipid accumulation and fibrosis in hepatocytes by targeting IGF-1. This study provides evidence that

miR-29b-3p might be a promising therapeutic target for NAFLD.
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B4 ) # IGF-1 YLER 4L (50 pmol/mL miR-29b-3p
BRI +40 pmol/mL IGF-1 siRNA) | (525 44N, 4%
I AT YL 24 ~ 48 h JE I TR G505
1.3.3  #RAARHE HE R XU G 2R ARG DN S 56

i Targetscan Human 7. 2 AR (http.//
www. targetscan. org ) HAT Y 1% B2 1 , &N
IGF-1 /& miR-29b-3p [ ELHEAE 55, 4R J5 fif XL Ok
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F R PEAT I IE ik PCR §7 34405 miR-29b-
3p GEA NS AP AL (WT) Bk 28 A48 (Mut) F Bt
1) IGF-1 37 JERHIFE X, SR J5 % FLsw fE 3] psiCHECK-
2 POCR MM T LUE B 804, 73 5l e 45 R
IGF-1 wt F1 IGF-1 Mut, ¥ LO2 40 Jifl $2 Fh ] 24 £L
M (5x10* 4Hfa/FL") 55 3% 24 h J5, FH 2 pg/mL 4
IGF1 3'UTR #&/& (WT 1 Mut) ,100 ng/mL ¥ pRL-
TK 56 Z B Bk LA &2 50 pmol/mL 8 miR-29b-3p
B | 0] 500 R NC AUy i il 0] S R 5
LIS 48 h, il HTBUSE O 2R i i 3R & ) i Ol
R
1.3.4  JRFRUTRE bRl

FA YA PBS WEUEE MATCK LB 500 plL,
S M T B AR S 3000 o/ min B0 TR, T
WA E UL BIE TG 5 TC & &,
1.3.5 V£l O Jefn

HAMMIIETE 24 W JEH 4% Z R BERE 1 h,
0. 2% WIMEZL O S P B G4 W 24 £5 20 min, T V% J5 4t
T 7R B AR SR
1.3.6 RT-gPCR

2 2H IR RNA $2 S 00 5 s im0 d B 45 gk
FrHR0E 1 H RT-qPCR ¥ A8 miR-29b-3p FE [K
Faak AT TR ARE AR Y CT (8, R 272"

1B S AR X R IE A
1.3.7 Western blot

i F Western blot 320 & 41 Jifg WP A& IGF-1, £F
A bR a-SMA | Collagen I il Collagen Il Y%
H&iAE,
1.4 SIHFEFE

BRI B e bR 22 (« x5 ) FRon, fTEH]
SPSS 25. 0 F T4l o3 #r , EAT 7 22 R PRI, SE i)
i BRI R J7 22030, i — 2L W LR T LSD-
t ki, P<0.05 FmBEAGI¥E X,

2 HR

2.1 PA Xt L02 0@ H miR-29b-3p 5 IGF-1 i
=l

far il A B, 55 0 BEAL AR L IR ZH Y TG F1 TC
FHREEWM(P<0.05) (£ 1) ;FH, ML 0 G
ol 102 A 7E PA SR Akb 3 Ay 102 4 i
BRI B (B 1A) AP S R B A S T
(F1B) , 25 A P I 25 S 36 B NAFLD 41 Jifd B 50 44
AT, RT-gPCR 5 Western blot £l 25 5 /R,
EXTRELAH L, PA 4035 ,1.02 412 H miR-29b-3p
WA, M IGF-1 FRIKFEAL(P<0.05) (£ 1 FEl
1C),

£ 1 PA X LO2 40 miR-29b-3p 5 IGF-1 IR (n=3)
Table 1 Effect of PA on miR-29b-3p and IGF-1 in LO2 cells

20 51 TG TC miR-29b-3p IGF-1 &
Groups (mmol/L) ( pmol/L) (2748CT IGF-1 protein
X HRZH
0.227+0.015 0. 160+0. 026 1. 007+0. 129 1.034+0. 132
Control group
FERIZH

Model group 0. 837+0. 042

0.743+0.071

1.823+0. 114 ™ 0.789+0. 056 ™

T XA, ™ P<0. 01,
Note. Compared with the control group, ** P<0.01.

AL kil
Control group Model group
A T " ! B I G TE .

TE:A B AR AR C 3R BE LA,

t—‘;! 5 C
AR IGE.l ™ e 20

g
S
S ;}d&

AN C WP
00°6° \1‘#

1 NAFLD Zif Bl rpil£r ge (a5 WB 4528
Note. A/B, Oil red staining diagrams. C, Western blot.

Figure 1 Oil red staining and Western blot results in NAFLD cell model
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2.2 IGF-1 & miR-29b-3p I EEEAME
XU ¢ ' 2 Tl 5 3 PR ARSI & B, miR-29b-3p
(3t 26 38 B S AR 1 5 2 Y IGF-1 3/-UTR #OE &R
JilE (435 7 ( P<0. 05) , 11 miR-29b-3p A4 01 il 4/ ] .
ERRE T B A IGF-1 3/-UTR (%6 % W 1Y% Pk
(P<0.05) , 1M 2878 & IGF-1 3'-UTR %% & F i 1%
PETER] miR-29b-3p Byl ) 1] 71 4% G Jm % A B

M IGF-1 544k bric ¥ (146 o-SMA | 1 B R
A1 B ) B & LR R K (P<0.05) , L3R
3.3,

wt IGF1 3'UTR S'CCA(]CUAUGCCAAUGT(IJ(IiTT(I‘TA. i
hsa-miR-29b-3p 3'UUGUGACUAAAGUUUACCACGAU...
mut IGF1 3'UTR  5° CCAGCUAUGCCAAUGCAAUAACA. ..

B IGF-1 w0 12 <10
E@’f’t( P>0 05) H IEJ ETJ‘ ) )TZEJEH mlR'29b'3p i%ﬁfj]ﬁ[‘l% [ractin ————— 2 x| ()
YeJ  IGF-1 26 F1H1 mRNA F 3 55 2 3 P W 0, i S et
) PR S e
miR-29b-3p HH 3 # J¢J5 TGF-1 % {4 Al mRNA 19 o

Tk W EMTHR (P<0.05) WA 2 5k 2,
2.3 #P%l miR-29b-3p 3t NAFLD £ fat& 8 5 220
E— P it T fg ke 2k 52 56 DA% IE miR-29b-3p
TERG A A4 B £F 4E Ak b g /R . SRR 2
AHEE, #04 miR-29b-3p Ji7 , 48 PA 5 AR 1.02 41
Hirt TG A1 TC & it i B R (P<0. 05) 594l O 4
g R F] JH miR-29b-3p J&5 Fi2eid PA Ab B Al
DA/ LO2 AR rh i B 1 g . A, AT R
Pl miR-29b-3p AT LA EPEFEAL PA Ab3E S 102 40
£R2 WEISCEMNE S IGF-1 M mRNA AYFIAZE R (n=3)

Table 2 Dual luciferase report and IGF-1 protein and mRNA expression results

HE AT miR-29b-3p £ IGF-1 119454
HLAE ;B & UL IGF-1 PR 1 BTN
B2 WEIOERHHRSES IGF-1 &
mRNA R IRE5 R ]
Note. A, Predicted miR-29b-3p binding site on
IGF-1. B, IGF-1 of each group Western blot.
Figure 2 Dual luciferase report and IGF-1 protein and

mRNA expression results

PR WHE T
ZH 51 Luciferase activity IGF-1 IGF-1 A
Groups L5t AR (27A8CTY IGF-1 protein
wT Mut
SHME I Eh 74
lﬂ‘ﬁ*ﬁ@’d’ﬂ 1.000. 02 1.000. 07 1. 00£0. 09 1.000. 00
NC minic group
miR-29b-3p BN 41 . »
. 67+0. 04 1. 00+0. .52+0.05* . 77+0. 08 **
MiR-29b-3p minic group 0.67+0. 04 00+0. 08 0.52+0.05 0.77+0.08
S 1714
PIEEAN AL 1.11£0.05 1.00£0. 08 0.91:0. 16 0.98+0. 18
NC inhibitor group
miR-29b-3p il 541 . . .
.30+0. 06 ™" 1. 00£0. 04 .26+0. 05 .51+0.33"
MiR-29b-3p inhibitor group 1.30+0.06 000.0 1.2620.05 1.51+0.33
TE: S MM R, © P<0.05, ™ P<0.01,
Note. Compared with the negative agonist group, * P<0.05, ** P<0.01.
£ 3 4 miR-29b-3p X} NAFLD 4l (520 45 5 (n=3)
Table 3 Effect of miR-29b-3p inhibition on NAFLD cell model
2151 TG TC IGF-1 21
-SMA Collz 1 Colls
Groups (mmol/L) ( wmol/L) IGF-1 protein « orasen ollagen I
X BR 2
0.24+0.03 0.16+0. 02 1. 00+0. 00 1. 00+0. 00 1. 00+0. 00 1. 00+0. 00
Control group
i ¢ . . .
it 0. 85+0. 08 ™ 0.78+0. 12 0.54+0.05 2.03+0.23 ™ 1.79+0. 06 ™ 2.73+0.31 ™
Model group
. 0. 81+0.07 0. 81+0. 04 0.53+0.02 2.05+0.22 1. 81+0. 31 2.66+0.24
NC inhibitor group
A 0.470.09 ** 0.53+0.04 # 0. 69+0. 08" 1. 380. 25" 1. 17£0. 24* 1. 49+0. 21*
MiR-29b-3p inhibitor group T T T T T T
L ST EGIM L, * P<0. 05, ** P<0. 01; SR, * P<0. 05, P<0.01,

Note. Compared with the control group, *P<0.05, ** P<0.01. Compared with the model group, #P<0.05, #P<0.01.
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Control Group
SRR ARk
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] o .
¥, i
;= -

Model Group
T AR

Mipat
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[0 » . f_"“f sl

B A
NC inl

B
IGF-1 [ — - - 2]

Collagen | s o - e [30x](°

Collagen 111 | S W= wwm === |35x10°

a-SMA e - - - 01

B-actin l— — e — ]

e
>
o o

TEATMEL Y EAR B H FETIBAG R,

’ o
ottt 0
%\{E e 3 = ep,‘s?

&%

B3 40 miR-29b-3p XF NAFLD 2 MU 7 (9 521
Note. A, Oil red staining result. B, Western blot.
Figure 3 Effect of miR-29b-3p inhibition on the NAFLD cell model

2.4 I3&Ri%x miR-29b-3p 5T 2 IGF-1 3f NAFLD
4 i AR Y B B Ml

Uit 920 Won , SRV A T, i Rk A
EUTERALN TG FTC 5 ik i 3 R34 I DL K Bg o AR
ZHII(P<0.05) , Western EJ 45 5 @R, T Bk 4H
A YEALARIC Y (045 o-SMA T RU Ji5g J5FT TIT R fise
JEO) PR EE PR 7K 1N, IGF-1 2B A AR (P
<0.05), W3 4 F 4, Ui TTER IGF-1 B8k nl 84m
miR-29b-3p BYRCR , it NAFLD HYIE A,
3 iTig

NAFLD &8P T 1 I, 8 T S alivE T
RE A8 M 02— Fh AT fe & J o ™ A AR B R
U R, T NAFLD B9 % R HLEEIE - % 4 5k
MNEYT 7 2 AR 15 Bk B 22, miRNA 7E 45 Fh 2k
FHUFIG 3 o A8 v 3 EEAE D, 455 A i 14 B L 4y
b AR e K™ . H TS B AR IR Bk
LR R IE R RS AN E B NAFLD A8 35 (9 T
R T miRNA K9, X $278 miRNA 7E1K & 977
5 A F I e e & R th e Rn Y
T2, 45 Fh miRNA W62 4 IR 20T 1B AR 41
WA BRI R 2 38 0 D I8 1 v ) i 4
T AN, miRNA BIA R 4 45 NAFLD 78 Y 1
NZEHFH B e SR T SRR A A M bsic o
WEARM G T, FATHE R T miR-29b-3p M 7% £
ik, IFE A ) IGF-1 BFSE T miR-29b-3p X NAFLD
PR AIIg B G RN 27 2 Ak A 5

FOR R 22 A 5T 3R R T miRNA 78 FF 2 e Ao

SRR R VE R, VF 2 5 F NAFLD 1 AR
B ALHE I ARAE RN | S5 A5 405 AR T LR, 2 ER
— PR miRNA P35 40, miR-192-5p Af
DL I 4% NAFLD rf SCD-1 f45 1 22 3K Sk 3l g
A, He 4870 #4516, miR-26a il i3 NAFLD
H miR-26a/1L-6/1/L7 {55 & A 5 S/ i EH
miR-29 F &AL 45 = A6 P 3L A, B miR-29a . miR-
29b Fl miR-29¢, B TH B~ M4 5 Peng
2 miR-29 7F SCAP/SREBP-1 5 B4 S
AT B T ] %, DA IR A S 3 ) B
5¢ W], miR-29b 5 NAFLD 2 FAH XGRS, A
& A IEYE SR miR-29b-3p 7EEHE NAFLD 24 ity
BRI IR B M AT ek EH . PA 2R EY
R WA IR IR 2 — , WK IE R P g
WTFES AR AR, ARSI S o BEL L 40H TG Al
TC & & BEW NS Ma o Jetarh H Bl B i
JEEIE AR AT 5 PA IR T NAFLD {R4h 40
AR AT, miR-29b-3p 7E NAFLD 14 &b 41 Jfd £
RUHp S B 3, 1M IGF-1 3k B A (P<0.05),
X EEE G R I miR-29b-3p A1 IGF-1 7E NAFLD i 72
R OCHEE T

AT, miRNA 38 33 B2 0 s 0 L R o 7= A
AP FA7 R, HATD 2552 1 2 miR-29b-
3p AL IR, P gk A0 4% 1IGF-11" ) FEARTF 5T,
T S miR-29b-3p P85 NAFLD 4 i #5550
TR BB LR AE AL 1 o L, i A 15 B2
R E U miR-29b-3p MW AR, 45 R R
T IGF-1 J& LO2 40 miR-29b-3p Y B 140 FR , XL
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£ 4 FFEik miR-29b-3p SULER IGF-1 X% NAFLD 4B 195200 (n=3)
Table 4 Effects of overexpression of miR-29b-3p and silent IGF-1 on NAFLD cell model

215 TG TC

IGF-1 &

-SMA 1l 1 11
Groups (mmol/L) ( pmol/L) IGF-1 protein oS Collagen Collagen I
Xof HRZH
0.27+0.03 0.14+0.03 1. 00+0. 00 1. 00+0. 00 1. 00+0. 00 1. 00+0. 00
Control group
LY
BRAs 0.87+0.09 ** 0.81+0.16™ 0.69+0. 07 * 1.18+0.03 " 1.55+0.24" 1.19+0.04 "
Model group
i Pk .
AL 1. 19+0. 12 # 1.03+0. 05 ** 0.53+0. 05 *# 1.36+0. 02 *# 2.34+0. 16 ™ * 1. 40+0. 10 **

MiR-29b-3p minic group

IGF-1 LR

ok
IGF-1 siRNA 1. 32£0- 15

1.40+0. 07 ™ #

0.41+0. 07 ™ *

1.96£0. 12" 2.86x0. 13"  1.7220, 15" #

T S XA LL, © P<0.05, ™ P<0. 01; SHEAIAAALL, ¥ P<0. 05,7 P<0. 01,
Note. Compared with the control group, * P<0.05, ** P<0.01. Compared with the model group, *P<0. 05, *P<0.01.

OB ECS B

IGF-1i k4l

i ikl

miR-29-3p minic
AL
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- — — 300"

Collagen 11 [ s s 138510
G-SMA . -0 ()
P-actin r- — — — 7 | ()

&

TE AL EE R B SR A RENIL4S

& R g
P, - i"‘%‘:q‘o\fs\‘é‘é\‘k

BT s
&z ;

Do
&

Bl 4 i35k miR-29b-3p SUTER IGF-1 %t NAFLD 40 i 40 it 52 i)

Note. A, Result of oil red staining. B, Western blot.

Figure 4 The effect of overexpression of miR-29b-3p and silenced IGF-1 on NAFLD cell model

AR MRS FEF K RT-gPCR 1 Western blot
(45 T IE ] miR-29b-3p ¥ [ IGF-1 76 (K 4411
il IGF-1 K3k,

9T B A MRS miR-29b-3p 5 IGF-1 Y i
TORR,RAVB T g R s, #— B T
miR-29b-3p %I NAFLD 2 i 5 7 v IGF-1 235 1) 4]
THEH, SR EY, WH miR-29b-3p ik 0] 4 >
NAFLD &AM 0 f A vh TG F1 TC 1Y £k B, 080
PR T (R BCR RN 2F A AL AR i 0 1 B 1 3Rk K, R
miR-29b-3p A AELE NAFLD i 5 B 20 1T 40 Jif £F 4
e TR PR, TRl PA ZbBR S | IGF-1
I35 0 B %, I BBk miR-29b-3p #l4f , #2771
il miR-29b-3p Al LLYg/> NAFLD 40 R A (i fig i &5
TR0 B 21 4E Ak, AL S miR-29b-3p 477 IGF-
1 HARBH K,

N T HE IGF-1 &2/ 25 miR-29b-3p 75 1
JH-4n A A 5 A 2R AEF i fk, R AT T T RB A& &2 5K

I NI IREE 75 IGF-1 # siRNA JIER5 , miR-
29b-3p HELHIE NAFLD 40 #5580 rh 5 5 TG Al TC
AR K g R R, [A]B i 2255 19 miR-29b-3p
W3 L02 iR i R o-SMA |1 A J5F 111
R R AELF AR ic Y, IF i — DR AIK IGF-1 & A
BF KK, 25 L RTiR, UUER IGF-1 3458 T miR-
29b-3p X i 5 AL RN EF Ak AR 0 B 1 Rk K 1)
PEHEVE , 60 miR-29b-3p 18 1 B 240 7] IGF-1 ¥
PET AR 0 I B & AR AT Ak, & H5E0¢ NAFLD 1Y
Tifig,

R H 2, ARBFFEIE T 78 NAFLD fRSME Y b
miR-29b-3p FEIkTHE, 1 IGF-1 kU AE R, &
IR 5T — 2R 106 miR-29b-3p AT #E ) 417 ]
NAFLD 1/ IGF-1 3870 J-4H M A 57 25 B A 27 44k
AT 5 T miRNA 75 NAFLD R & P49
Tife, R FRATABEFE R B 6] miR-29b-3p 7]
AEJE NAFLD AT A A H i 15
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[ Abstract]
the Rho/Rho kinase signaling pathway. Methods

Objective To investigate the effect of propofol on cerebral ischemia-reperfusion injury in rats through
One hundred SD rats were divided into control, model, and propofol
low, medium, and high dose (20, 40, and 80 mg/kg) groups. Rats in the model and propofol low, medium, and high
dose groups were used to establish a cerebral ischemia-reperfusion injury model. After successful modeling, rats in propofol
low, medium, and high dose groups were administered the corresponding dose of propofol and rats in control and model
groups were administered the same volume of normal saline for 4 weeks. Then, each rat was scored for neurological deficits,
stickers were removed, and balance beam walking experiments were performed. Pathological scores in the hippocampus of
rats were calculated. Rho and Rho kinase mRNA and protein levels were determined in rat brain tissue. Results The
neurological deficit score, bilateral sticker removal time, balance beam time, pathological score of the hippocampus, and
Rho and Rho kinase mRNA and protein expression levels in the model group were significantly higher than those in the
control group (P<0.05). The neurological deficit score, bilateral sticker removal time, balance beam time, pathological
score of the hippocampus, and Rho and Rho kinase mRNA and protein expression levels in all propofol groups were
significantly lower than those in the model group ( P<0.05). With the increase of the propofol dose, the neurological deficit
score, the time of side sticker removal, balance beam time, pathological score of the hippocampus, and Rho and Rho
kinase mRNA and protein expression levels were decreased gradually and dose-response relationships were obvious (P<
0.05). In the control group, neuronal cells were intact with a normal structure, clear staining, and oval nucleus in the
center. In the model group, a large number of necrotic neurons were seen with obvious cell loss and nuclear pyknosis. In the
high dose propofol group, a small number of necrotic neuronal cells were seen, the neuronal cell structure was relatively
complete, and the nuclei of neurons were oval in the center. Compared with the model group, the numbers of necrotic
neurons were decreased in middle and low dose propofol groups, but the meridians were loose and disordered, the nucleus
exhibited pyknosis, and loss was obvious. Conclusions Propofol reduces neurological damage in rats with cerebral

ischemia-reperfusion injury. The mechanism is related to inhibition of Rho and Rho kinase mRNA and protein expression by

propofol and thus inhibition of activation of the Rho/Rho kinase signaling pathway.
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FH 0T H BT B P I 452 1 5 X 0 2R 2R Gt AT B0 41
VEF, AT BRI PR B AIG . Se i A F o B IR
AR PR X B AL B o 7 7 5 495 ( MIRT) & 4%
THEEIVE T TS TA X MIRT R BB 4 {5 4 4
¥ KAt AL M RE o B, AR g T
Rho/Rho-kinase {5538 FEFR 1 PN 1 13 8 44 R B, g
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1.1 Iz

185 1% 2% SD( Sprague Dawley) K5 100 H 4% 6
Jil KT 225 ~243 o, BEMES - ; K B B ol
s vhoo 42 JF 1 37 [ SCXK (F) 2018-0013 ]
[SYXK(F) 2017-0014] , A0 5% 28 5 1 K4 W&
= B RHIF S B2 By 2 lLvfE (20180815) , K B4 77 26
558 :22°C ~24°C ;50% ~55% 5 12 h BAWSG/JCRRAEIA
SEYGAE R L FE AR A 3R R
1.2 FERKFSMNE

JREL H 80 (30 mg/kg; H31020240, | i 57 W0
25 A BR A A, H E ) ; TRIzol ( sigma 36 [ |
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56262) ; RNeasy Mini Kit ( TaKaRa, H [§, 2544 ) ;
RIPA 2% i (Santa Cruz, USA,52547) ; BCA ik &
(FEBR KA, 25 ,20147) 5 12% + b KL w8 4l - 3R
PR Tk iz B J FL WK ( SDS-PAGE , sigma , 45955 ) ; B i
T (PVDF, sigma, 854175) ; 4 IfiL 1 11 & 1
(BSA, # = K Bl 4, 410254 ) ; % $it K Bl Rho
(ab54835;1 :1000; Abcam, Cambridge, MA, USA ) ;
Rho-kinase ( ab45171, 1 : 2000; Abcam, Cambridge,
MA,USA) ; B-actin . 53¢ FEHT {4 (ab134181;1 :1000;
Abcam , Cambridge , MA, USA ) ; Ll 3£ 41 %2 — BT (C86
SSA004;1:1000, | Canspec Bt4 47 BRZA 7], o [F
¥ ) 5 NanoDrop2000c 43 6 0% B 11 ( 36 [ ZE 8k )
) ; Applied Biosystems 7500( SE[E# )
1.3 JLBH*E
1.3.1 Zhysrd

MR F B ML, 5 40 W R4 AR 4 YA
P o 20 ( 20. 0 mg/kg) | PRI B o 5] £ 2 (40. 0
mg/kg) (P IA 13 75 770 4 (80. 0 mg/kg) L A4 20
U MEREASF  TD T S 36 3R PR T T %o i e o P
HEE R LCy, M 160 mg/kg, LA 172 LC, MG, 2
FEAIFE SR b AR
1.3.2 KIS 2is sh D e vE o

REFRYLH | TN A B 45 59 o 4 2k 6 o 9 B
3% S L Z AR RR B B, IF: [ Sk AU Rk 7 AN 5
WMFERG L, BIBMAEEHETESERYO, %
AN BINK(1CA) J5 K e e F AR 224m AH Y
78 v 18 I BE 7 B 45 AR A I AR Koizumi 7775
W (4 ATREESSFL ICA I 2E 2 b J5 IR 4L A
VeI DX 3859 56 4 FEVE 1, SR 5 S R v 3l ik A
FE(MACO) YRR, RFHT 20T UHFHER
WUAVESS , ESedi 3 d, X BAZH B AN BELIT A BRLAC
gk Ak, HARERAE R 1, PITE M 45 50 i 45 7 R
JE5E 1 RIFUR IS 45 T ML 259, FRER 25T 4 T8, %
R A AR 2 25 T S AR R B K IR 45 R 5
(3529 KX), %A L KB LT Re s, &
iz gl Bt | B RS ae O AR, RALLE
PEOPHIEE . 0 9%, JOAR 75 1 9, ARTTURBEMRE; 2
G, AT 3 9, AT B 54 9, ToTk L RATE,
BEPUKFERFL,
1.3.3  WHAREBR SOV AR AT E S50

SEIEEHT (55 29 K, M AH I STk R B
FEMGAR 2B B P AR AR SL ™ s 2. il
KA 10 mm f1E 5 TR PR 40RS 48 K RT3 1, i

SR B EBR B PEAT A I 18] 5 R BT R AT,
SFAFAK 80 em  FE 2.5 em, FH B HLTH & 10 em IF,
SRR B2 T A PR B ]
1.3.4 £ 2HR B DO B A 22

SEEGEE RS (55 29 K) AbFER B, SR BURE 4
21 NS 2 AU BB K BN, HE Y 68300 22 9 3
EMA A, I E 2. (1) ZH 2 1)15 min, —
()15 min, —“HH, oK LEE=1:1 2 min,100%
ZFE( T )5 min, 100% ZFE( 11 )5 min, 80% £ P& 5
min ZEMEK 5 min IR AKG YL 5 min  ZKPE 10 min
oK MR 5 min 1% 882 B 30 s KTk 30 s 7%
TR L PE 5 8.0, 5% LG A 1~3 min ZE K FH
P30 s.80% L BEFE UL 30 5.95% £ BE( 1) 1 min,
95% . BE( )1 min JC/KZEE( T )3 min, Jo/K LB
(I3 min, —HZK( T )3 min, ()3 min H
PER e F 1
1.3.5 AR XORHEPE

TER AT T (x40) , 5 1/10 fe 22 AR — 4
AN, — DAL VETE S 0.2 4, — AN AL IR
VR 2 57
1.3.6  KRE W4 21 & X H Rho, Rho-kinase
mRNA 7K-F-H 0 5

RIRZE ARG (56 29 K) AbAE KB, R BUIK 41 21
1 5 X, TRIzol $2& Bl 240 4U76 5 X 5 RNA, fifi
NanoDrop2000c 4375 B 11 ( A260: A280> 1. 8) il i
RNA (20BN B 30 ) e i W e e Pl VK &85 45 1Ak
CEEQLATEAL RNA (52t AR i 2 vl 2 ARk 1)
Vi fd ] RNeasy Mini Kit #4730 %5 5% [ )W, a7 1
HZL,FE42°C N H DNA i 1 pg &L RNA thBRTS
YL ZH DNA 2, 421 %8 1 pL B3 B TR
(dT) FEEHLS [Py 3 4 S | TR G40, 1 L i it
fit, 4 WL 5xali e s 2 il AT 4 wL DEPC b3 5 (1)
JKEINE] it DNase AbBEAY RNA FRAAR A 1) B
N R 20 pL, ¥ AE 37°CHFE 15 min, &
JETE 85C M H 5 s, RIGRAFTE 4C T, fili [
Applied Biosystems 7500 £ Wl & 45 #F 17 55 5 PCR.,
St PCR O 5l ¥ ¥ 4 41 . Rho: 5'-
TACCCTGGGAGACAGAATGAAAAGC-3" ( 1F 1)) #
5'-CACCTGTGTTTCTCAGCCCTTCTCT-3" ( J [f] ) ;
Rho-kinase : 5'~ATGACAGGGCTGGAAGTGACC-3' ( 1F
] ) Fl 5-ACTATGTCCCAGTCAGGGCTCT-3" ( 2
M); B WL3h#E . 5-CTTAGTTGCGTTACACCCTT
TCTTG-3" (iF [ ) F1 5'-CTGTCACCTTCACCGTTCC
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AGTTT-3" (1)) o 519 A: TRHE A il (g,
), XFF RN, # 1wl ¢DNA,12.5 pL 2x SYBR
Green | Master Mix, 10 pmol 42 1E [ 5[4, 10 pmol
RS 0.5 wL ROX I 4 3, 37 /1] DEPC &b
TR I A S AR TN 25 pl, W S B i1
95°C FIF T 30 s, SRJTAE 95°C T HEAT 40 IRTEHH , 45
5 s, SRIGTE 60°C FHEAT 34 IRAGIA . (HFH 2740
DA R R &, Horh AACe=[ Ct(3RYT4)
HOIE - Ce(JRITAL) XS R ] —[ Co( X R AL H 3
PR -Co( % IRZH ) Rt ] o B-WLsh & F A
XfHE
1.3.7 KR4 40 51X H Rho , Rho-kinase & [
IRy I

SEIGEE RS (55 29 K) AbFE R ER, BRI 41 40
I IX, TR Y PBS YV, JH7E RIPA ZZ P b 24
fif SR A BCA BRI & 8 ik . H 12%
T e R B — R TR A TR P BB S FRL UK A3 25 g
B TR S, 2 2 T VKR RS K L RS 31 R R
TROKEIE L 5% 4 v A A B R,
P A 545t K B Rho, Rho-kinase £ B-actin F. 57,
BEDUATERR K T 4°CTCE 2 h, AJ54 PVDF JE
SIS R —PERIR LIFE 4 h, WS T
&M, I A Quantity One FRAFHEA T 504,
1.4 FitFEHE

K H SPSS 23. 0 XEHR ST RN G 2E 5T,
TR PORH P B R EZE (& 5 ) Fon R AR
R EAT A, ZE IWECR H LSD- K3, K gk
#E o h0.05,
2 #R

2.1 BHARHRZHNEEIREDSHLARE
AR ] 4%

TR fif 25 Ty 5 Sl 17 43 BUI G 4% 2% B B
() | SP- 7 A 1 A i TR 9 25 2H 200 BRVE 4 BH B T
XTREZH (P<0. 05) 5 AT B 5 50 k4 o 28 ) i Sl 453 F
g3 SN 208 25 53 B ] | SF 887 A 2ok A B [ ¥ E 2H 21
I BRIT-20 BH A1 TSR 4H ( P<0. 05) 5 ELBER P9I B
SRR 3, P28 T B SR A T RO I 4
R EsF [) P85 A ask A 6 (8] v S5 2H 2055 BRVE O3 74
A, F - O R A B (P<0.05) (WL 1) .
2.2 WHBXEAXREDLEHHFM

1 A] UL % HE 2 T I X P e 40 i 52 3, HE S
B AR A U T DX R 28 T HE S A R, 40 R e [
45, ROIRIRFE , A 22 200 it 1) S5 B 5 5 PRI I8 v R 4
P2 TR R T IE 8 PO TR b IR o 2 A A
ZHIT T, PREE AL S | 18] 4 75 B 8 Pl 28 T 4 R A%
{IEHERT I,
2.3 HHKXRMWALESX Rho, Rho-kinase
mRNA ik 7K H L5

FEAIZH Rho .Rho-kinase mRNA ik /K- B 5
TXHRA (P<0.05) ; N A M 4% 57 5 20 Rho , Rho-
kinase mRNA %%ﬁ7k¥%ﬁ1ﬁ?*ﬁﬂgﬂ(})<o 05);
HFEZE T 1A B 45 25 ) & B9 1% 1, Rho . Rho-kinase
mRNA FRR KB, -2 O R WL (P<
0.05) (W% 2),
2.4 BAKXRKALEDRX Rho,Rho-kinase HEH
RIEKFR LR

FHIZH Rho , Rho-kinase 25 1 3 ik 7K F B i &
TXHRA (P<0.05) ; N A M 4% 57 5 20 Rho , Rho-
kinase £ 1A/ B AR T (P<0.05) ; H
Bl 25 PRI B0 45 245 770 4 93 0, Rho |, Rho-kinase £ [
FIk oKV B REAL, R B -2 ORI (P<
0.05), W53 K&K 2,

R1 FAKREMRIZENREN 7 S LRI L (& 5,0 = 20)

Table 1 Comparison of neuromotor function score and hippocampal histopathology score of rats in each group

2151 74 (mg/kg)

M2 DI REGRABHT 2 (43) TG 2T 22 BRI TR] ()

Neurological impairment ~ Double-sided sticker

S A ATIN ] ()

Balance beam

13 SHLRIIT5 (47)
Hippocampal histopathology

Groups Dose i . R X K
score (points) removal time crossing time score ( points)
X} HEZH Control group - 0. 000. 00 26. 34+6. 87 1.99+0. 34 0. 000. 00
FERIZ Model group - 10. 66+0. 471" 103. 63+25. 651" 16. 54+6. 871" 9.96+0. 561’
S— 20 8. 1420.341D% 80.76=8. 12112 12.300.511"% 8.65£0.441)%
f s 40 6.23+0.231V% 51.28+9. 881V 8.65+0. 511123 5.98+0. 481)2%
Propofol Group
80 5.35+0. 161299 50,3249, 161DDHH 4.71+0.501V234 3.99+0. 391’234

T SRR, D P<0. 053 SHERIZL LA, > P<0. 05; 5T IABY LG Bt A, ®) P<0. 05 STRIA B 4Ll ik L4, Y P<0. 05,
Note. Compared with the control group,! P<0.05. Compared with the model group, 2 P<0.05. Compared with the low dose of the propofol group,

%) P<0. 05. Compared with the dose in the propofol group, ¥ P<0. 05.
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A, Control group. B, Model group. C, Propofol group low-dose
group. D, Propofol group medium-dose group. E, Propofol group
high-dose group.
Figure 1 Effect of propofol on the hippocampus structure of

each group of rats( HE staining)

R2 BRI LUE DX Rho ,Rho-kinase mRNA
FIRIRFHY A (n=20)
Table 2 Comparison of Rho and Rho-kinase mRNA

expression levels of rats in each group

o F .
20531 (me/kg) Rho Rho-kinase
Groups merke mRNA mRNA
Dose
aNiERd
FHRAL - 1. 47£0. 580 1. 36+0. 250
Control group
i 71 4]
i - 6. 65+0. 491" 7.5420. 541"
Model group
20 6.00+0. 2911 6.54+0.2319 2
N
P AL 40 5.21+0.34192%  5.11£0.371V2 Y
Propofol Group
80 4.21+0.321V2 99 32540, 281V2 I
T SRR, D P<0. 05 S H#E L2 P<0.05; STRIARN A

A A%, P<0. 05 5T EY AL bl ik He g% 9 P<0. 05,

Note. Compared with the control group," P<0.05. Compared with the
model group, » P<0.05. Compared with the low dose of the propofol
group, PP <0.05. Compared with the dose in the propofol group,
¥ P<0.05.

R3 HFHKFIKHLE SIX Rho Rho-kinase
R ARIBKCF R HAL (n=20)
Table 3 Comparison of Rho and Rho-kinase protein
expression levels of rats in each group

pilkey

i ho-
il (mg/kg) Rho R ©
Groups kinase
Dose
| HE 4
FHRAL - 0.98+0. 32 1.41+0. 34
Control group
HIZH
e - 5.65+0. 241" 6.32+0. 241"
Model group
20 4.65+0. 54112 4.12+0. 54
y 4
P AL 40 3.21+0.351P2%  3.11+0.431D9
Propofol Group
80 1.54+0. 54102 9 1,85£0.371V2 I
L SR ALY P<0. 055 SR AR, P<0. 055 5T B 4L

MEFIE LA, P<0. 05; TN EI A PRl i 1AL, ¥ P<0. 05,

Note. Compared with the control group,! P<0.05. Compared with the
model group, 2 P<0.05. Compared with the low dose of the propofol
group, ) P<0.05.
group, * P<0. 05.

Compared with the dose in the propofol

Rho

Rho-kinase

B-actin

-
=
(]
jw}

T A IRAL B AR C I B AL IRSR B 4L D
P PR 2 5 F . T R 4 v ) e
B2 HHKRMHALIEDX Rho,
Rho-kinase £ H & kK0 HL AL
Note. A, Control group. B, Model group C, Propofol

group low-dose group. D, Propofol group medium-dose
group. E, Propofol group high-dose group.
Figure 2 Comparison of Rho and Rho-kinase

protein expression levels of rats in each group
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TR Z AN T AU 5T o0 BRAS 2R R 6 B2
T T DX 25 T 240 L 50 3% HE ) B 5 R AT g T X
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mRNA FIEE R IA7K B I8 5 X0 BEAL IR B 4%
|4 20 Rho . Rho-kinase mRNA Fl#E F 33k 7K -1 i)
IR FAERIA 5 FLBE NI B 25 25 77) i A9 35 0, Rho
Rho-kinase mRNA &35 K2 8 A , 771 i — &0 %
ZW & XU, NI B B8 90 # Rho . Rho-kinase
mRNA I [ 32 35 7K F- 19 & 38 UE M7 410 il Rho/ Rho-
kinase {55530 [ AU IIG . J&RE SO N, 44 28 41 A PN 45
FRE AN AN 8 T B R PR I /R #3409 R
B, 8T B AR SF B S8 R e Z K GTPase #8 K%
f) Rho AT ATHS M AL T/ 3 48 40 S T 50 114 /M 5
IR 5 FH B 43 F B8 ( DAMP ) , Rho /255 —
B RAE ALY GTPase , 3= B 7E /N e 5T 44
ST AN, A 2 o AP B i gk iR 2 A
522 W, Rho 78 MR B If/-F-V8E 1 ) P 5t e v i G e
YEH, 3F 76 8k 1l J5 /N BRUG ' Rho A9 mRNA I
P G UL SERT ST R I 7E MCAO /) FURE
AUrR R/ RS Rho FHPEZNMOMN 1 h 2 34
222 h, WA, S/ TS , Rho-KO /MR AR
FE T BN 28 T RE BB TP AR BN, Rho
o] LUEE Rho-kinase FIIAA 2243 S R B4015 1) 25 F 1
(MAPK) (5 51 5 @48, S B Z R AE N . c-jun
G U B (JNK) J& Rho-kinase [ 32 %2 2H j 3
43, BB UE BA 7 A d5ke 1L 38 33 5005 S A R s on R T
Hk SR DS R EHESE B, Bel-2 3524 Rho-
kinase FAERZIR W , I8 3 9 15 Lok 1A 6 11 38 355 Pk
TEAME N AT 5 55 S R CHEVER] . Caspase-3
SEPR TP T I AR P Y SRR, B0 RO T RETE
PR S IO 1) H5e i — A5 AR FE O BHL LR 98 T i A
AIBE T B A AR RF 5T 45 SR, 2 R 4 Rho/
Rho-kinase {55538 [ B4 6l 7T G636 57 i Bk i 70
R A,

25 TR PR B A e R R M ke P 1 A
ZLIIRE 45105 5 H AL 5 9 I B B8 0 1 Rho . Rho-
kinase mRNA H1 5 FH 1 58 ik 7 17 #0 #] Rho/Rho-
kinase {5 510 4% A ICHE A 56
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Analysis of 274 rheumatoid arthritis animal models by data mining

HUI Xiangxiang, BAI Ming”™ , MIAO Mingsan”
(Henan University of Chinese Medicine, Zhengzhou 450046, China)

[ Abstract]  Objective To study the modeling elements of rheumatoid arthritis (RA) animal models and provide a
method ological reference to improve the success rate of modeling and evaluate the effectiveness of tested drugs. Methods

Rheumatoid arthritis and animal models were used as subject headings and the relevant journal documents of CNKI and
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Wanfang databases (January 2017 to December 2019) were searched. The experimental animal species, excitation method ,
inflammatory method, and detection indexes were collected and a database was established. Excel 2012 and SPSS Statistics
19. 0 statistical software were used to carry out association rule and factor analyses of imported traditional Chinese medicine.
Statistical analysis was also carried out. Results A total of 259 periodicals were included, among which male SD rats (69
times, 25.18% ) and male Wistar rats (54 times, 19.71%) were the most frequently used experimental animals. The most
frequently used inflammatory method were CIA (172 times, 62.77%) and AA (82 times, 29.93% ). The most frequently
used stimulation method were subcutaneous injection of the tail root (71 times, 25.91%) and intradermal injection of the
right hind foot (52 times, 18.98% ). The most frequently detected indexes were the swelling degree of the foot sole (133
times, 17.48%) , arthritis score index (84 times, 11.04%), serum TNF-a level (74 times, 9.72%), and joint
histopathology (66 times, 8.67% ). Conclusions The result suggested the use of male SD or Wistar rats to induce
inflammation by subcutaneous injection at the tail root when establishing animal models of rheumatoid arthritis. The success
rate of the model can be improved using 0. 1 ml emulsion mixed with bovine type II collagen and Freund’ s incomplete or
complete adjuvant at 1:1. After consulting the literature in the past 3 years, 274 articles meeting the requirements were
selected. This study analyzed the existing animal models, provides suggestions to improve animal models of rheumatoid
arthritis and standardize model evaluation, improves the coincidence degree between animal models and the clinic,

summarizes the research progress of animal models of rheumatoid arthritis from the aspects of model animal selection, types

of theumatoid arthritis models, modeling drugs and detection indexes, and promotes in-depth research of rheumatoid

arthritis.
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Table 1 Frequency distribution of experimental animal species

BIE/ELES LG R/ EILYL S R/
Animal species Frequency/Times Animal species Frequency/Times
HEPE SD KB 69 M Lysm-GFP /N 2
Male SD rats Male Lysm-GFP mice
JfENE Wistar KB 54 T /N BR s ARARBHFPS 2
Male Wistar rats Male mice, unspecified species
SD KL, MEkE#F 6 KEH G, M 5
SD rats, half male and half female White rabbit with big ears, half male and half female
SD R B e ik m] = C57BL/6 7]\ BT KitW-sh/ W-sh /I3 Bl |
SD rats are both male and female C57BL/6 mice and KitW-sh/W-sh mice
Mt Wistar KB 93 C5BL/6 J /MR |
Female Wistar rats : C5BL/6 ] mice
HEME DBA/T J /MR 18 1COS HEFHEH /N |
Male DBA/1 J mice ICOS transgenic mice
HEE SD R R 5 Wistar B, WERER |
Female SD rats Wistar rats, half male and half female
Y NEE ) 7 Wistar K B HERESF 1
New Zealand White Rabbit Wistar rats, half male and half female
Wistar A B, M B ] 5 HEME DBA/T T /MR |
Wistar rats, male and female Female DBA/1 ] mice
TR, MR 5 O A i Y A |
Blue and purple rabbits, half male and half female Female rhesus monkey
HARH A% 5 I £ R A B .
Japan white rabbit Female healthy rats
HEPE Lewis B 3 KB, MEREAS PR |
Female Lewis rats Rats are of either sex
et CSTBL/6 /N 5 T Lewis KR |
Male C57BL/6 mice Male Lewis rat
DIR-/-F1 D2R-/-/IN, ) HEPE Wistar /N |
DIR-/~ and D2R-/~ mice Male Wistar mice
AR HEE A 5 FHSD KAR |

Adult male macaque

Class T SD rat
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Table 1 Classification and frequency statistics of modeling excitation methods

Wk Jr s BRI W Ir s BB IR
Excitation mode Frequency/Times Excitation mode Frequency/Times
; o FEARAR 5 BB OCT B T, RS
FERLR i1 R BIEPIIERS, BUEERD
71 Intradermal injection of tail root and hind limb ankle joint. 1

Subcutaneous injection of caudal root . L
Intraperitoneal injection

A L P T A 5 JE DK TE 5, AR I 1

Intraplantar injection of right posterior foot Tail vein injection plus intraperitoneal injection

. T BT 5 DR EALIEAT B S
Intrad IE}E%M:&ET?EQT terior 1 33 Intradermal injection was 1
riradermat mjection of Jeft posterior foe erformed at 5 different parts of neck and back
p p

P00 52 B Sk o o7 PRI B B | FEAR FS K2 A T 4

FEARHR LI SR BT R AT 28 External skin corresponding to femoral heads on 1

Subcutaneous injection of tail root, back and foot plantar . R . .
both sides, tail root intradermal injection

T SR S T s e e

I RJCHR 2 A% PIERS el A R, S I AT

Multiple subcutaneous injections at 20 . 0o Lo S 1

. Skin, sole and tail, divided into intradermal injections

back and tail root o
TEFF LT A s i S |

Subcutaneous injection in back Intraperitoneal injection

WA sh R % TE
USRI LS GRS 5 A8 RIS
Multi-point subcutaneous injection of dorsal and 8 L. . L 1
. Subcutaneous injection of rabbit interscapular region in 5 parts
left or right metatarsal

XU R 51 JE A T 28 7 AR I 22 ) X AR e 3 % |
Bilateral intracavitary injection of knee joint Choose 3 pairs symmetrically between back scapula
LA e R BT 7 AT LB A TR R R 1
Subcutaneous injection of left and right hind feet Right knee joint cavity, foot plantar intradermal, back and tail
R B R S 6 AeANIE R R OAL B TR SR 1
Subcutaneous injection of toe Intradermal injection at palm of left posterior toe
FEARTR e B e R 22 R B TR FISUREOC 9 L% 6 A B T TR
Multi-point intradermal injection of toe of tail root, 3 Subcutaneous injection at 6 o'clock was 1
left or right hind limb selected for back and double knee joint cavities
HEH 3 FEARER BB PN BT TS 1
Stomach irrigation Subcutaneous injection at tail root and hip
72 SR B , 15 S R E W 1
Subcutaneous injection of left foot ankle joint Multiple intradermal injections of neck, back and tail
Bk SR R, 5 6 A T 5 22T SRR B A T 5 I
Skin, sole, tail, 5-point intradermal injection Injection at ankle joint of left hindlimb
ISR 1 SR 1
Intraperitoneal injection plus intravenous injection Intratrocar injection
HE I 5o e T T |

Intraperitoneal injection plus subcutaneous injection

3 it (2 E T, R FE TR 55 AN EROS R BT 8L, B« A il Ry
gL 20 ﬂﬁE WA, AR S e T RE AR 3 |

RA BN RIRZ , Hitfe S A28 5 e A0l A0 8 0 26 98 35 2R 4 2 RA 1Y & AR Bl
HAE—Z W XR, EWHILE HETE W RE el 5 BRILTEG R IG T 28 RR T 4 sl dl Sr 8K

I BRIAC RA M REHLEDEDUATEE SRR T RS R 2 S A T, 72
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Table 3 Classification and frequency statistics of sensitization methods

HLRIZETRY T2 BEL/ IR
Types of models Modelling drug Frequency/Times
e S 1 4 ]I RRIEEA S E‘?K%ﬁﬁ%fﬁﬁjﬁﬂ ,1 : l{rE'bg JFL
CIA Bovine type II collagen is mixed with Freund’ s incomplete or 172
complete adjuvant 1:1 to form emulsion
=3 Xl G A= X
P 52 ICH 52 8 I
AA Complete Freund * s adjuvant or 82
incomplete Freund’ s adjuvant
I EE A IR A RIS Uk Ut S S Eeoe AN il
Egg protein induction combined with Egg protein and complete 9
low temperature freezing Freund’ s adjuvant
1 b2 TR e i P 178 26 AR O 1 AR B ] DCARAI CCl4+LPS+2 11 B i J 3 14 Rl 2k
Rheumatoid arthritis model induced by oral Aspirin and CCI4+LPS+ Bovine Type 11 3
administration of bovine type ii collagen Collagen and Lipopolysaccharide
K/BxN IfiLi& g PR 48 /N U Y o
Wﬂ(ﬁ*@@ﬂ’]?&ﬁﬁi’éﬁx { ?H“i‘: K/BXN /UL
A mouse model of metastatic arthritis K/BXN 2
constructed by K/BxN serum frouse serum
) _— /N I /\4—!4?7 B R IR AR AL
R S % mfﬁdﬁf&ﬁiiﬂf FJ'I H VKR TR F EE?LJ.IJ
AIA Complete Freund’ s adjuvant and BCG are mixed 2
into emulsion in ice bath
MR R R A MIRAE ST 58 MR 1
Rheumatoid arthritis induced by bleomycin Bleomycin
b o e St i PO AU Y 5 AP S REBUIA S S R s 20
B ST 0 : : N §
CAIA Five Monoclonal antibody complexes and 1
lipopolysaccharide against type 1T collagen
PIRIELE S TF S 28 U DG T 46
AL PP #IISRIRHC 15 ST BB P
Rheumatoid arthritis induced by heat killing . ] . 1
K . Heat kills mycobacterium tuberculosis
mycobacterium tuberculosis
T A A e CCit-Vim+KLH ¥ 5 4 AU 52 4 ok BRI
PAS =l ¥
R VEYiIN et
Ind (’tiErll j;sh nﬂgatfl Lf mriji? li ASERIRAFIRSITL 1
uetion 0 " 0 Pep ¢ S?/ HEYEC (Cit-Vim+KLH solution is uniformly mixed with equal volume of complete
citrullinated protein ) . . R . .
Freund’ s adjuvant or incomplete Freund’ s adjuvant for emulsification
R4 IEAR 28 S IR
Table 4 Classification and frequency of detection indexes
LoRUlE AN BRI LioRUIIEfey A BRI
Detection Indicator Frequency/Times Detection Indicator Frequency/Times
JE B i 133 HGr A0 J 1 ;
Swelling degree of foot sole Detection of peripheral blood
SN RIFIHERL ” TGF-B mRNA 335K F- 3
Arthritis score index Expression level of TGF-B mRNA
1ML H TNF-a 7K 7 BB mPD-L1 (93535 3
TNF-a level in serum Expression of mPD-L1 in Synovial Tissue
ESTEEE e 66 i NOSZEH 3
Histopathology of joints i NOS protein
ML 118 16 I3 1L-18 3
Serum IL-1B3 Plasma IL-1B
WS 1ML 1L-6 7K » I 3% A 2 -6 7K 5
Serum IL-6 level was measured Plasma IL-6 level
ML o IL-17 K 05 M3 AR IRSE A F~a K- 3
IL-17 level in serum Plasma TNF-a level
(N ’3 NIRRT )
Body mass MDA
L IL10 KT o IR )

IL-10 level in serum SOD
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oRUE 7N LTk VRUN oAUy A BRI
Detection Indicator Frequency/Times Detection Indicator Frequency/Times
—RIE ML 16 B ZUE I A AN A 2 -23 K 5
General morphological observation Synovial tissue, detection, I11.-23 level
AR s 13 IFN-y /K )
Imaging examination Plasma IFN-y level
oA B s AFWEH i ALYl |
Pain threshold GSH-Px
SR TR E 3 M3 H A2 -8 )
Determination of inflammatory factor level Plasma IL-8
JUE #5977 L 4% 5 IL-10 mRNA 335K F |
Pathological observation of viscera Expression level of IL-10 mRNA
M3 Y IFN-y 7K 10 FA R -21 BRI AR |
IFN-vy level in serum Expression level of IL-21mRNA
i 2R K 10 TS Bl A TL-1 7K ]
Splenic coefficient Synovial tissue and IL-1 level were detected
IfLi% CRP 9 TEBEA1Z hs CRP KT |
Serum CRP Detection of hs CRP level in synovial tissue
I RF 9 WIEZH 4L IL-18 K :
Serum RF IL-1B level in synovial tissue
BRIETT VEGF ik ; ALY TLR4 mRNA 60 |
Expression of VEGF in ankle joint Detection of TLR4mRNA in synovial tissue of joint
MMP-3 mRNA X 23k 7 KATEE Smad5 mRNA Fik |
MMP-3 mRNA relative expression Expression of Smad5 mRNA in articular cartilage
WL 14 3k 6 Q-marker [ 1 1
Expression of IL-4 in synovial tissue Q-marker prediction
MMP-9 mRNA X} 23k fit p BB OPN B 4k {
MMP-9 mRNA relative expression OPN content in synovial fluid
BROETT LU TNF-a KiBKF 6 BT IL-17 Y i |
TNF-a Expression level in ankle joint tissue Content of IL-17 in synovial fluid
1L H TGF-B 7KF- 6 TR rp FOS 28 1 R kK ]
TGF-B level in serum FOS protein expression level in synovial tissue
I HIF-To 155 A 5 I3 1L-2 IL-4 IL-17 3k )
Detection of HIF-la in serum Expression of plasma IL-2, IL-4 and IL-17
L3 PGE2 5 iM% CRP 7K |
Serum PGE2 content Plasma CRP level
I3 IL-18 7K 5 L7 1L-23 K {
Plasma IL-18 level Serum 1L-23 level
113 ' VEGF /K F- 5 5 2 o 2 g 1 1
VEGF level in serum MMP-1 mRNA
T5E ML 1L-2 KT 5 B B EE- 13 RNA )
Serum IL-2 level was measured MMP-13 mRNA
BROCTT NF-xB ik 4 ESR IfiLiT |
NF-kB expression in ankle joint ESR erythrocyte sedimentation rate
BROCTT LU IL-10 FiK/KF 4 FESR AT T-bet :
Expression of IL-10 in ankle joint tissue Transcription factor T-bet T-bet
BROCTT A IL-17 FIEKP 4 I 37 11-13 )
Expression of IL-17 in ankle joint tissue Serum IL-13
BRGATHL TCR-B b AKT 4 I3 TL-12 .
Expression of TGF-B in ankle joint tissue IL-12 in serum
PRI LY TFN-y Feik K 4 MY IL-18 .
Expression of IFN-y in ankle joint tissue IL-18 in serum

MR P TL-10 f 5 B
Content of 1L-10 in synovial fluid
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Table 5 Factor analysis of high frequency detection index (Frequency=9)

SRRl ket

Factor analysis detection index combination

NGRS T BTk (% )
Common factor Factor contribution rate
F1 10. 74
F2 9.09
F3 6.96
F4 6.51
F5 6.30
F6 5.85
F7 5. 66
F8 5.22
F9 5.09
F10 5.02

L7 TNF-o 7K L3R IL-1B 7K I3 1L-6 /K

Serum TNF-a level, serum IL-18 level, serum IL-6 level

M3E RF MIE CRP LB AKE  —BIE AR

Observation on serum RF, serum CRP, foot-sole swelling degree

and general morpholog
JIZ B M B KD

Determination of spleen coefficient and inflammatory factors

AT AR IE S5 2
Joint synovitis scoring index
AR A TR BIAE
Imaging examination, pain threshold
KATHGRI A
Joint histopathology, body mass
M7 1L-10 ZKF (i 3% 1L-17 7KF
Serum IL-10 and IL-17 levels
JUER5 7 B 2%
Pathological observation of viscera
IL7& VEGF 7K°F
Serum VEGF level
IML7E IFN-y 7KF
Serum IFN-y level

DGO R BB AL | 2 ) FH I 58 & 2R i ) P S 4
HBE (5 2 R 56 1 R 1 2 B 5 R AR SR OG T
REVYIEAIE R L AT B A IR 2 FE ST
YRR ZELE A 2 IR B Oy vk RN 28 & R S bR
S5, HETH R T RA BRI S A KR,
INEUAR T RS 3 I 2 KU D6 T 48 3k B S G
SCHR HR A BRI A T s B A B AT A S XU Y
B ST Bk $E L2 (I BEPE SD KRR BETE Wistar
KB .SD KB, MEMERE MEPE Wistar KR,
J7EAE 007350 0 CIA B0 AA 35, AA RIS
ST RALIY T CTA Z8 R 5T AR 7Y [R] Ay 3 A5 &
W SR FHTE AR D | DL R HE s e 00 A Ay 7 A i ot 85
T Bk fe i A ) RA RS (2 AA
AL AEA A BRI, A 5 AL, CIA A5
RIJE RF 7, 1 %A 82 & OURRE 1 8, S5l
PR 2 R T 52 B2 Wi bs EATS AR AE — /8 25 =
K/BXN L 755 19 597 S A8 A W] DUAE Z2 F i R 19
ANEP SO AR G R R — P T A RA B,
5N RA FRAEAE AL, B0F5E RA B BRAR /N B
R (R o e DA B T A B e, T LA
N A8 A 04T 28 RO OG5 RAF T ) AT AR
P SIS | BTN A 9 R 3R S S R G T
RIS ARSI B b, K 290 SR e
TSI, AT R R AR R R 4T 0. 1 mL (1)

773 A TR IR 8 115 o RS 78 A sl o8 2 A
1 TRATACFLAE L, R FE 7 d 3% 21 d J5 AR D
S0 am G nT LR A A ) i ) % i A sk BRI
FELFE bR L1 B b K B 0 O 4T 0F A 8 B, A
BLINFRIE bR N s B R B Wik O, miik e
JBGEL BRI M R S, DhReRE AT, 1E s, IR
TEESE, FAEUETT S I T AR — R R G
RAGE) B AR IEAT VRN o3BG bR e 28 56T
T A 20 BT R LS A= Ak 4 A 8 2 A6 T i 775
FG B TNF-o0 7K P 02 103 TL-6 7K SF A il i
IL-18 FIRAKF-, M2 A AL 20 L 25 1 20 7R 950
TR N, 5 IEAT X, Az A2
P X Hia 7 8RR e sl sk, Ho 16 2%
BT ARAE ) EZE P, EEIEE RS B Ik
XL 40 60 0 34 Ol L= A e e BR AR 1, R A2
AU A KRB F . TNF-o 7 485 2 F1 28 2 o
RS EEAER, YRR N s - () A
JoT AV B85 BT X ML A R B AR AR AP A, E e v
SRERAE R ML GG, 1L-18 IR RIB T
BRI T DL B AR A% 3345 BRI 4 G0 78 41 i i
T BRI SN SN R K A B

T XTI = ARSI RA R R 4 Ak B
ALEZER L EME R SR RE A 4 s B R T R Ky
W ZIR G YA SR k225 % . (B Hij
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[ Abstract)

in rats with chronic kidney disease. Methods

Objective To study the correlation between vascular calcification and serum bone metabolism markers
Thirty six male SD rats were randomly divided into a control group ( 18
rats) and CKD vascular calcification group (18 rats). The calcification group was administered adenine combined with high
phosphorus feed and the control group was administered normal saline and common feed. The rats were sacrificed after 2,
4, and 6 weeks and the aorta was collected for Von Kossa staining and calcium content analysis to detect the degree of
calcification. Blood and urine were collected to detect urea nitrogen (BUN) , blood creatinine (Scr) , and bone metabolism
markers calcium (Ca), phosphorus (P), 1,25-dihydroxy vitamin D3 [ 1,25 (OH),D, ], parathyroid hormone ( PTH) ,
bone alkaline phosphatase ( BALP ), osteocalcin (OC), total type I procollagen amino terminal peptide ( tPINP), B-
carboxy-terminal peptide of type I collagen (B-CTX), tartrate-resistant acid phosphatase-5b ( TRACP-5b) , and 24-hour
urinary protein (24 h-Upro). Results Aortic Von Kossa staining showed no black matter deposition at each time point in
the control group, whereas black matter deposition in the CKD vascular calcification group was increased gradually over
time. Compared with the control group, the contents of BUN, Scr, 24 h-upro, and aortic calcium were increased in the
CKD vascular calcification group (P<0.05). Ca, 1,25(0H),D,, PTH, tPINP, B-CTX, and TRACP-5b were decreased
(P<0.05), P and Ca * P were increased (P<0.05), and BALP and OC were also increased ( P>0.05). Binary logistic
regression showed that increased serum Ca * P and decreased PTH and TRACP-5b were independent risk factors for
vascular calcification. In accordance with the degree of aortic calcification, the CKD vascular calcification group was further
divided into two subgroups: mild—-moderate calcification (2 and 4 weeks) and severe calcification (6 weeks). Compared
with the mild— moderate calcification group, the contents of BUN, Scr and, aorta calcium were increased in the severe
calcification group, (P<0.05), while 24 h-upro was increased (P>0.05). Ca, P, 1,25(0H),D,, tPINP, and TRACP-
5b were also increased (P>0.05), while Ca * P, PTH, BALP, and B-CTX were increased (P< 0.05), and OC was
decreased ( P<0.05). Analysis of risk factors for the severity of vascular calcification revealed that increased serum Ca * P
and decreased OC were independent risk factors for the severity of vascular calcification. Correlation analysis showed that
serum Ca * P, PTH, BALP, and B-CTX levels were positively correlated with vascular calcification, and OC was
negatively correlated with vascular calcification. Conclusions Vascular calcification in CKD rats is closely related to bone
metabolism. Detection of serum markers of bone metabolism is helpful to assess the occurrence of vascular calcification and
judge the severity and progression of vascular calcification.

chronic kidney disease; vascular calcification; bone metabolism markers
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R 1 MAIKEUE UIRE JRE UM E B KA & B (n=6)

Table 1 Comparison of renal function, urinary protein and aortic calcium content between two groups of rats

2 J& 2 Weeks 4 J& 4 Weeks 6 J& 6 Weeks
S X HRZL AL Xt R 21 FHLLH X HRZL FHALZH
Gro:l < Control Calcification Control Calcification Control Calcification
P group group group group group group
JRZ & (mmol/L)
Blood urea 5.19+0.42 24.89+4.84" 5.88+0.95 31.89+4.91* 4 5.66+0.77 39.01+5.91* 40
nitrogen
/L )
mlHJmfF(umf{ ) 31.73+2. 51 97.12221.31%  34.07+1.73  129.3227.72*% 32.90x2. 41 178.18+31.97* 20
Serum creatinine
24 h JREAE &=
(g/24 h) 0. 006+0. 004 0.022+0.013 " 0. 008+0. 002 0. 024+0. 005 " 0. 007x0. 002 0. 025+0. 005 "
24 hour urine protein
F 3h s
('mmol/ gprot ) 0.021+0. 096 0.231+0.039 " 0.029+0.011 0.252+0. 133" 0.0305+0. 0122 0.478+0. 197 * U

Aortic calcium content

T S IALAT H, SHIRAL * P<0. 05545 2 JAASALZAAREL , 2 P<0. 0555 4 JRASAL4AAR D P<0. 05,

Note. Compared with Control group,
group, B P<0.05.

4 6,
5 4 wi b
) |
-
- ’ offf a
6 \»'a' AE- "
I 4

B 1 #AEaS 2B E Sk Von Kossa Y @IS IEA

Figure 1 Von Kossa staining of the entire aorta and

kidney morphology at each time point
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®2 WARBERBIREYR LR (n=18)

Table 2 Comparison of bone metabolism markers between two groups of rats

(=g E VZ o
4l i HR4L E P e E P
Calcification Value of
Groups Control group P Value
group t/7
4% (mmol/L) Ca 2.06+0.18 1.38+0.28 8.427* 0.000
T ( mmol/L) P 3.13+0.66 6.39+0.90 -12.344° 0.000
FERE TN Ca + P 6.50+1.65 8.76+1.94 -3.767° 0.001
1,25- " #HE4EE 2 D3 (ng/mL) 1,25(OH)2D3 38.33+1.80 25.45+3.93 12.661% 0.000
k38 13 2 ( pg/mL) PTH 40.53+7.02 26.56(14.40) -3.402" 0.001
B PETLEBERR [ ( pg/mL) BALP 591.23+117.31 748.07(628.47) -1.471" 0.141
‘452 (ng/mL) OC 6.15+0.52 6.31+0.95 -0.631° 0.533
ST TR SR A B AR U K ( ng/mL) tPINP 17.70+1.31 15.91£3.35 2.113* 0.046
B—T T R AS I R KL AR K ( pg/mL) B-CTX 1215.85+165.60 769.68+175.79 7.838° 0.000
YO A PR R PE B R B Sb( pg/mL) TRACP-5b 46.62+8.81 36.43+2.72 4.682° 0.000

ﬁi;a;zﬁ;b;ZﬁQ

Note. a, ¢ value. b, Z value.

®3METLRER R R

Table 3  Analysis of risk factors for vascular calcification

JE#5 Indices B Wald P OR(95% CI)
FERE AN Ca x P 0.761 7. 609 0. 006 2.140( 1. 246,3. 673)
HAR5 IR % PTH -0.197 9.266 0. 002 0. 821(0.724,0.932)
POl A TR R M B RR K Sb TRACP-5b -0.225 9.471 0. 002 0.799(0. 692,0.922)

Table 4 Comparison of related indexes in mild to moderate and severe vascular calcification groups

R4 R RN M AS E AL A G AR AR L AR

AT 4 4]
44l KR AT (n= 12) BRI
Mild to moderat (n=6) vz i P
! . o 1.n0( erate Severe calcification t/7Z value P value
Groups calcification group
group
EX /L
}’T‘?E(mm," ) 28.39+5.92 39.01+5. 91 -3.589 ¢ 0. 002
Blood urea nitrogen
/L
ILEFC ol /L) 113. 62£22. 41 178. 18+31. 97 ~5.008 * 0. 000
Serum creatinine
Pa= =N
24h Wﬁa@*‘(yzf‘ h) 0. 023£0. 010 0. 0250. 005 ~0.371 ¢ 0.715
24 hour urine protein
Yo = [ AR A 5.
, ,IEJ]M% w 0. 2410, 028 0. 4780, 197 ~3.059 ° 0. 027
Aortic calcium content( mmol/ gprot )
45 (mmol/L) Ca 1.3120.29 1.540. 19 ~1.734 @ 0. 102
B (mmol/L) P 6.15+0.78 6.87+1.00 -1.671 ¢ 0.114
FERETRAL Cax P 7.87+1.45 10.53+1.01 -3.534° 0.003
1,25- " FH4E 4 K D3(ng/mlL) ,
1 25(0H), D, 24.26+3.77 27.84+3.30 -1.976 0. 066
R (pg/ml
TRFFIRE (pe/ml.) 23.72+2. 80 39.37+2.78 ~11.229 * 0. 000
PTH
ALY A= ) ey
VR e T L
565.78(419. 56 1021. 83+40. 11 _3.372 b 0. 001
BALP (pg/ml.) (419.56) * 3.372
HEER L
H %i()gg/m ) 6.73+0. 86 5.49+0. 48 3.239 0. 005
R R A
A5 DAL B SR EEASHE (ng/ L) 14. 863. 48 18.02=1. 86 ~2.067 * 0. 055
tPINP
-1 BB SR A5 R B A K ( pg/ mL
B-1 R Mfé“c,ljjﬂﬁwp’/ mL.) 665. 88=110. 33 977.30+26. 56 -9.256 * 0. 000
YU A PR ER YRR Sb( pg/mL) .
TRACD-S] 35.82+2. 63 37.67£2. 69 ~1.399 0.181
E:H:l ﬁ;bzz ﬁo

Note.a, t value. b, Z value.
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Table 5 Analysis of risk factors for the severity of vascular calcification

AR 4 Variables B Wald P OR(95% CI)
FERETEFN Ca + P 1.088 5.026 0. 025 2.968(1.147,7.682)
BEE OC -2.816 4.251 0. 039 0. 060( 0. 004,0. 870)

&6 A UHARE YRS A E AR L A A S

Table 6 Correlation between bone metabolism markers and calcification severity

A HIHMR R P1E
Variables Point two column correlation coefficient P value

FERETEA Ca + P 0. 662 0.003
RS2 % PTH 0.942 0. 000

B IRV B R B BALP 0.787 0. 000
HEEE 0C -0. 629 0. 005

B AT TR RR PR IR 1 ShB-CTX 0. 859 0. 000

Biti 5 B ) a0 8, B DD RE N T R B, 2 B kA & 2tk
— b, M A5 AL N B B, I B CKD 75
RS e Wl 1M, 2 W1 CKD oA BRI 487 465 1 455 250 4 <7
e

B EER I LS, FE R A M L PR IH B
IS E 20 B 7 A 1 2 o O 38 2 S R AR B
P S S R R A S A R R A L
PR RN 2%, AR 3 o ) e D 2 1A Rt 4 i A
e S 1, 3K S ) I R Sk i AR AR R W, T
S BB ACIPIR A, 665 — 1 A8 A 0 5 o p
EYIWIZE, WTHALE Ca,P,PTH,1,25(0H),D, %,
Je 5 T i — 2543 R B T bR R A R R AR R
WS W5 TE L) BALP | tPINP, OC 45 | Jz 1 W i
() B-CTX .TRACP-5b Z£[*)

BEAEIAN VC 220 it A1 21 27 ) 45 i 4% & 9 sh i
PR MAE RE A DR | 45 Ak I A5 RE A9 32 22 Rl oy ol 2 3
W5 KA1 (hydroxyapatite , HA ) , ¥ 4F 5% K o F 5% 3¢ BH
VC & M LA (vascular smooth muscle cell,
VSMC) ] B A i o AL ) 52 2= A 2 72 454k
ARSI IR T YR R WA BT Ve
(kA ARG R, A — R AR
XA, CKD M4 #5441 Ca 1,25( OH),D,
1 PTH B B FEA%, P A1 Ca * P Fhi, ML PTH R
Fl Cax P FHiEe VC BTG K = . B i i
Ji , B /NERIE AT 56 R PR B kL | i B 4
Fm . PTH HA FHESREmE A AR R A, 1% PTH R
A T SO G A, M B 1 — 25 FH R e B I
AT 1,25 (0H) Dy Frab i 1o—F2 A0 Y
TR, 1,25 (0H),D, 5= AWz, KAh, H
INEZIAR G HE S la- BRI = | #E— 4
JNEE 1,25(0H),D, =, S 805 — 2 FEAK,

Uk, CKD S (4 45 49 Jo A 15 25 6L 2 B0 R 1K il 45 | 55
MBEF 1,25(0H),D, = KEWFIE RN, m#ki
FEF Ca = P T AL HE VO & 28 FIFE R A T 55
DAL, 00 5 v i Bt o080 s B A4 i 2 S PR F- Runx2 Al
osterix ML VSMC [a] %1 40 i 5% 434k, IT 42 #F
VSMC H: 5 {6 Fl VSMC 8 7= 40 Jfg 2 4 50
YR D XTEEEY A EEEM 50 k2 5 S bk
Z 1,25(0H),b, X, Hii,1,25(0H),D, fit=
PRHE VC BRI DIMLH i ASTE R #0501k 3z 1
O TCHLBETH R | P2 AR 40 A4 fk R T MSX2
BMP2 1l Runx2 2% ik 5 5 28 9 A1 S8 AL N B30
iz TR A AR O P

T 1,25(0H),D, Ht= 8T8 S i &
T, BRI T - Lo AT Nef2 98020 30
BEANAE K 45 P B2 A IR F-A FRAR' | R BRI
B 22 B R 0| My 400 1) 8 40 B 2 Sk L osterix, OC
F1 BMP2 9 mRNA 383 177 30 6 B I8 B, [] B 400 i)
RANKL A8 &3k 7 1 410 ) RANKL A #8 /%) % 8 40 i
S ALEAENT ) CKD B o S 8 ] e R KB
BRSO ARG R B, X IR ALM E, CKD I
FEALZH (PINP B-CTX .TRACP-5b B @ F&AIK, {1k PTH
A TRACP-5b f& VC (7 fE s I ZE ., (PINP Hl B-
CTX 43531 J2 2 Wit -5 T i R R W A 1) 15 4% i s s
P' i TRACP-5b = 2 R T 1B 41 e, J& CKD
B RAFRERAR &Y . A, PTH BIA R R IT
fli CKD & B % 4 5 A 06 8 s &
P12 I PTH /R 3 (B % 0 1 T BE PR 4 K,
PR, AR 45 L B CKD I 45 45 Ak AR B S A 4
e, B VC B UIMIE 302 i FARE e i (i B B 22
AN R NS RN IR £5 (1) 5. 1 BRI, 16 26 op T s B 45
FTCHLBEXE LA EA BB, R fEdk ve iy kA1,
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AWFFEE & P, A& TRACP-5b & VC By b ~7 fG k6 [
. BRRLHEPRE E (OPN) AT HA f9TE i 0
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The effects of Yupingfeng powder on the expression of retinoic
acid-related orphan nuclear receptor yt and related factors in rats with
allergic rhinitis

ZHANG Tian, YU Guodong” , GU Ping, JIN Ying
(Department of Otolaryngology, Affiliated Hospital of Guizhou Medical University, Guiyang 550004 )

[ Abstract]  Objective To investigate the effect of Yupingfeng powder on the expression of retinoic acid-related
orphan nuclear receptor yt (ROR+yt) and related factors in experimental allergic rhinitis ( AR) rats. Methods Forty SD
rats were randomly divided into a normal group, model group, Yupingfeng group, and cetirizine group, with 10 rats in each
group. The AR rat model of allergic rhinitis was established using the egg albumin sensitization method . The Yupingfeng
powder doses were calculated according to the rats’ weights as the Yupingfeng group, 10 g/kg and cetirizine group, 2 mg/
kg. The normal group and the model group were given the same amount of physiological salt by gavage, and the secretion
levels of cytokines IL-17, TNF-a, IL-23, and IL-6 in the rats’ nasal mucosa in each group were detected by ELISA. H&E

staining was used to detect the degree of damage to the nasal mucosal tissues in each group. The expression of ROR T

[EHEEA 5K (1982—) , & A+, @ EAREE G, B 5207 1) . B SR MW0GEA} . E-mail; 173912562@ qq.com
[BIEEE IWIER(1965—) , 5 AR #4%, E-mail: ygd.1224@ 163.com
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protein in rat nasal mucosa was detected by immunohistochemistry. The mRNA expressions of RORvyt, 1L-17, and IL.-23 in

the nasal mucosa of the rats in each group were detected by RT-PCR. Results

Compared with the normal group, nasal

symptom scores, nasal mucosal thickness, expression levels of cytokines 1L-17, TNF-a, IL-23, and IL-6, and the mRNA

levels of RORyt, IL-17, and IL-23 were significantly increased in the model group ( P<0.05). Compared with the model

group, values for the above indices in the Yupingfeng group and cetirizine group were significantly lower (P<0.05).

Conclusions  Yupingfeng powder can regulate the expression of ROR T and the related factors, IL-17 and IL-23, and play

an immunomodulatory role in AR.

[ Keywords]
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Table 1 Rating scale of nasal symptoms in rats

ET
SR Scoring criteria
Symptoms BRE(14) PEE(24)) HEE(351)
Mild (1 point) Medium (2 points) Heavy (3 points)
BREa 30 min P 1~4 1K 30 min § 5~9 K 30 min >10 3K

Dab the nasal 1~4 times within 30 minutes

It I 30 min P 1~3 4>

5~9 times within 30 minutes

30 min N 4~10 4>

More than 10 times within 30 min

30 min 4>10 >

Sneezing 1~3 within 30 minutes 4~ 10 within 30 minutes More than 10 within 30 minutes
T AR T B AL S ] LB 43 M
Qing stuff A little runny nose Runny nose to nostrils Secretions around the nasal cavity
13,2 R BRI ML 20 e DR A ) Yoy % Sk, RORyt ( 1E @m: 57 -

WA R BRAL BE I 73 2 S E RGBS, A RIPA
Z44% 10 min, B0 5 min, WEE FIE | R B S07E )
B0 0 0 2 45 2R B S Rl RS 4 4 TL-17 (1L-23
TNF-o A S IL-6 B, A 4f 1t 50) & 1 B 5 3 ot
ZYIREBAR RGN 450 nm KB RE | MR bR h 28
HE & HREA T IL-17  IL-23 \ TNF-a DL 2 IL-6
1.3.3  KEEFHEAHL HE #

I J PR TR F , 1, e, 3 S5 8 0 B 4 e
7K 100 mL #EAT O MEHET: , SRS HETE 100 mL 4% 2%
FH i 31 Y, 1o R B L A 0 5 3R W T 58 B, )
IR A B s TS 3 bk L % ) 1 A 2L 2 A G Rl
(1) 5 L4, 49 WP RSV TR T 2 , 5 AT S U0 R IR
U Rl AR AN LS T &l AR IR Y (SPLLSVE = 3
1.3.4 e A i 4% 41 K B B T RORyt
)2k

R FH A e 2 23k 27 L (.3 (SABC) Rl oK B 5
FhELH A RORyt HYRIA B 5 B bR A4 7 FL s
S A YR RN 4 wm, H RS0 | L B
], BUEAE B S AR HE RORyt Sy 2 Ak 3] & i B B
PEATHRAE . R SE UG , T B AU T I -4 i
1055, ARRA €0 5038 Ak v 60 S 1 7 ) R BA 1, SR
Image J BPFHA TG L5317 .

1.3.5 qRT-PCR ¥l

B A5 2H KBRS R, AR 95 TRIzol 3057 £ 136
TR REUE RNA SRR A1 53 6O E BETHXT RNA
WeBEHEAT RGN ff ] cDNA 39 %% 51879 206 RNA
Wik 55N cDNA | RV 551 95°C 81 10 55 95°C
Pk 55 55 59°C IR K 45 s; 70°C A 60 s, 2 40 4>
PEIR. Lh B-actin T B S, R ABI 7500 5
B9t i PCR SO0 4 38 25 S -1 7 854 0 . 5

CATCTCCAGCCTCAGCTTTGA-3 *, & [: 5°
TCCCCCAGAAGTCCTTAAATCC-3" ) 5 IL-23 ( iF [
5’ — ACACACACCAGTGGGACAAA -3’ JZ[i].5° -
ACAACCATCACCACACTGGA-3" ) ;IL-17 (iF [ ;57 -
TCTCTGATGCTGTTGCTGCT-3 *, J2 [1. 5°
CGTGGAACGGTTGAGGTAGT-3" ) ; B-actin ( 1F [f]
5 ' -TTCAACGGCACAGTCAAG-3 >, [ Ii]. 5 -
CCACGACATACTCAGCAC-3")
1.4 FitEFRZE

SEIGRE K 4K SPSS 21. 0, GraphPad Prism
5 AT, B LSE Y B R 22 (& x5 ) KRR,
ZH [R) SR LR 28 5 22 00 #r, P<0. 05 AR B 7 B

Gtz
2 #R

2.1 KREBFERIES N

T YRS 24 i R AR 2 RN K B B A L R P R
FIR L B IREARITE 0 KT 5 4 ML T IEH 4L, 35
W RETHR (P<0.05), KRG G, HAIHIT
SR EE T IEH 4 (P<0.05) , T 5t HH4H A K 7
BRG] i AR TR RIZH (P<0. 05) , B & H-
S5V REAAETEr LG #4225 (P>0.05) I
#22,
2.2 KREFEALARMEAMETFHRI

5 IE 4 A, A A 21 K B 5  AEA 40 b 4n g
K 1L-17 ,1L-23  TNF-a VA K 1L-6 B 38 (P <
0.05) ; Eht & H-H A 5B R 2 AH Hb 5 8 i 4 20
IL-17 IL-23 TNF-a D J% 11-6 363K 0 i @ 25 (A% (P
<0.05) ; £t B84 5 79 8 R W 41 A Eb, 20 g [
FRIFTLREZH(P>0.05) , WK 1,
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R2 ASHARBSIBAERIE (n=10)
Table 2 Nasal symptom detection of rats in each group
SR BRI AR 43
24 1) Nose symptom score
Groups HIRA T FR/C=E)E
Before first administration After the last Administration
Y
IR 1.53+0. 62 1.620. 45
Normal group
w2
i 7. 88=+0. 49* 8.03+0. 42*
Model group
R 4
. EREHHA 8.05+0. 56 2.69+0.53"
Yu Pingcanger Powder group
B
ke 8.22+0. 44 2.42+0.30"
Cetirizine group
TE 5B, * P<0.05; HSIEW 4L, *P<0.05,
Note. Compared with model group. * P<0. 05. Compared with normal group, *P<0. 05.
4p 400 #
* I
% 3b 1= % 300}
# #
# &n
:5931 2k I _i':_ S 00k = -
~ 7 -
5 1 == “é 100p
C L] L L L G L) L] L] L
A B G D A B C D
240 100
% #
#
# T oor #
g 120} - E _*i*_ =
40
—
i eok 3 -
= 20}
L\ I ¥ L ¥ c L] LI L] L}
A B C D A B C D

T A I B AR C R R TRRAL DL PR FIRAL SIEF AL, * P<0. 05; SHRIIAILL, " P<0. 05, TIH.,

E1

A5 2R B S L AR i P B 1

Note. A, Normal group. B, Model group. C, Yu Pingcanger Powder group. D, Cetirizine group. Compared with the normal group,

* P<0. 05. Compared with model group, *P<0. 05. The same as below.

Figure 1 Cytokine secretion in nasal mucosa of rats in each group

2.3 AREBFREHL HE £
AH LG T IE B 41, 150 21 K B S R R 2 4 rp bl 2
HAJEE(P<0. 05) ; 545 -2 5 70 R R e 41 K BRUAH
U F AR | SRk 4 JEL R B 2 B AIK ( P<0. 05)
B HEA S PR A R AH T B E 2 R (P>
0.05) WK 2,
2.4 BHAKREIEAL RORYt HIFRIE
SIEH A A, BEALZ KBRS 20 41 RORyt
FEH N (P<0.05) ; SHERA AL, £t H
L5 P08 ) 8 21 KBRS R AR ZH 21 RORyt 3R 36 I

FREAR(P<0.05) , £ 5F 4 Hald] 5 708 A R 4L AH L
RORyt FIA TG 22 5 (P>0.05) WAl 3,
2.5 qRT-PCR #& Ml K R EFEHLE RORt, IL-
23 .IL-17 mRNA HJ&RiE

5IEF A BRIV K RS R 21 RORYt
1L-23 DL} IL-17 mRNA (35BN (P<0.05) ;
SRR LR, B AT EE R S PR R 2R R
FERREZH L1 RORyt IL-23 LA M 1L-17 mRNA #5315
R (P<0. 05) ; 1 PF & Bl 5 a8 A R 4 4
I B 2% 5% (P>0.05) , WK 4,
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A B C

S0E (mm)

B

Thickness of nasal mucosa

2 BHKRREFHIRHLS HE JeafF i

Figure 2 HE staining of nasal mucosa tissues of rats in each group

L in

[ - o -
s

[¥)

:

ROR 7yt i FE 4
ROR vt optical density value

-

B3 HAKRESFIEAL RORyt B£E

Figure 3 Expression of ROR T in nasal mucosa of rats in each group

Relative expression levels of
RORyt IL-23 and IL-17

RORyt. IL-23. IL-17Hi%f#ik it

-17

4 AR RORyt LUBAHGH T KI5 KF
Figure 4 Expression levels of ROR T and

related factors in each group

3 itig

B P ER2G BE R 5835, 2N T AR BB
FZBIREHIFE W EI G RE ", JadiE’™
EhEE HHECT T AR BAT—ERIRTTRCR, nl i
U AR IR RAEAR . ER, E5R & H M AR A
JERPEHIBLERII AT 2 . (AT TE P S AR R
BRURE IR | 23 2R I 7 A 8 2] A Bl s S DR A 0 3 4 LA
LGN PR3 M S 25 e T IE AL TR A A
S, ST R E AN )R M TR K
B, 5 A8 E A R R VP43 A R AR TR - 43 Wi 7K
R, R E R O T AR KA
ARATFAE

UTAESR, Th17 20 fwk & BT 2 i o 4R,
AHSEFFE N e Th17 42 5 500 5 ok s
MRS KRB, B RBAE AR Sk R
Th17 BH@TFE . Th17 EZL50 W40 M H T 1L-17, 1L-
17 AR RAEH, /T2 R4 ML 740 1L-6,
TNF-o S5 0530, 5| A 40 2L AR B i A PR3, 3 i 2
LT A g R R 2 K R E LT TNF-
o JL-6 Feik i Th i, T 5 1 B 10tk 3 e A1 5 60 e
AT 9 5E - 1L-6 \ TNF-ou F7K -, 3iF W] K 57 15 H-
TR AR K B R 8L e MR, R AE IR T
EHT IL-23 /RN IL-12 KR — D, Al {2 #F Th17
A5 TL-17 S & ¥ B Y- DBk, 1L-23
25 Th17 MY 8 51700 , 24855 Th17 /206G B2
PRIF-8100 R 2 R B Rl B 067 1 123 DA J
IL-17 Fk/KF B = TIEH KR, ERE R %
TR K- BH S BRI

RORyt J& Th17 A4S M54 S X RORyt
e TR G2 SCHE F h Je M 28 P G B A
IR B L R B B e I K R R ke
FIEEAEH 2 FEARRFIE b AR A R 8
RORvyt DA M AHE P 7 TL-23 Fl IL-17 1 mRNA ik
BFEETIEH4H, i8] RORyt IL-23 Fl IL-17 3 5
AR R R R, BB HEOR 0 v 2 oy )
TFHLARA G I8 1 B A HGE , X E 5 e G I7
J A TP ST R /N B AIL ) o & BR, B R R
AENZ AL RORyt KGR IKF K Th17 5 Treg 4l



100 vp [ R BE 2R A 2021 4E 1 45 31 555 1 Chin J Comp Med, January 2021, Vol. 31,No. 1

=z P A D9 AR Y, AR AR T T
BB RORyt 63k /KF , 4 1F LA A7 | IF-4m ikl 1L-17
FEAE TSR i B3R A M S I, A58 v K B i B
K B RORyt DA KOG R 2635 B B B AR, 487
T E R HOAT DLl s 7 RORyt IL-23 (335,
AT G THL7 Z0HE4 38 577905 , i FAIC IL-17 (1
Sy, A PR 1R, N K HE X AR IR YT
EM,

ZE L RTIR ARG AL ST AR KRR R 56 4F
T E RS EEANH RORyt LA M AHE ] T 1L-17 (IL-
23 WY, T L X AR BRI ER ., BT AR
KIRHRE IR, G KR e 2 A 22 &R R
I Bt B0 T AR BIVEFIPLEIA FRR AT .
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RIS B FQ-PCR Il J7 v W 7 e W) 2 i H
FHB A mLE OEF,EE L
(PEERZREETITEE, LT 102629)

[(FZE] BM @57 BUENEE(ECTV) 1Y TagMan #RENEVOGE & PCR AN 71k, IFXT 5000 2 AR A7 0 e BRZH 2R
A UNRAHGWEA LR 3 R BREARTATRN . 53 MR GenBank " BRERRTENY crmD JE KT HN U115 | RS, 5T
ECTV ¥ FQ-PCR Rl 71 X RAFRIEAR AT AT FEX A FRMAR AR TP 55 . 855%  #071 ECTV FQ-PCR £
Ty R s B RAERINE] ECTV BBRUEEE A 10 copies/ L IIREAS  J5 ¥ bR E B R M B BT BAR e,
TR RS0 63 17 R BRI SUREAR AN 22 1/ INERIRAHZUREAS S SR 4 B RGN 4 U8 RRAHBURE AR 25 52 1
PR 50%, BHHEREAHE T PCR AT XSk ECTV BE7s, 4518 Z9000F, #57/9 ECTV FQ-PCR A& Jy 746
5 R IR TE) ECTV #EA TR , S22/ NS H R WS AR R 240 ECTV 15 5% e KU

[X#ER]  RIWREE; TagMan FREFEZOEE & PCR J7vk B8 R 21 R

[hE4ES] R-33 [ XEktRiIZEE] A [ XEHS)1671-7856(2021) 01-0101-05

Development of an FQ-PCR method to detect and quantitate ectromelia
virus and primary applications

WANG Shasha®, FU Rui”, WANG Ji*, YUE Bingfei "
(National Institute for Food and Drug Control, Beijing 102629, China)

[ Abstract]  Objective To identify the prevalence of ECTV in mice. Methods A sensitive and specific FQ-PCR
assay for ECTV was developed and used to detect and quantitate ECTV in mouse samples by analyzing the sequence of the
crmD gene in ECTV. Results This assay detected a minimum of 10 copies of standard DNA. The assay was applied to 63
naked mole rat spleen samples and 22 mouse spleen samples raised in the laboratory, which provided negative result . In
tissue samples from four ground squirrels raised in our laboratory, the positive rate was 50%. Some positive samples
amplified with primers for the ¢crmD gene had 99% similarities to ECTV as determined by sequencing the PCR products.
Conclusions  Our result suggest that routine surveillance of ECTV in laboratory mice cannot be ignored.

[ Keywords] ectromelia virus; TagMan FQ-PCR; naked mole rats; ground squirrel

FRJS  5 (ectromelia virus, ECTV) K% ki TN AL R HiA , K/ 230 nmx 170 nm,
i, FEP 2 180 ~ 200 kb K/NWEZR M BUBE DNA 9% 7E02K BB TR ik, B R Wi i 5 WAL, IR
B, el EE AR BUR (450 5 2 441 DNA J i, JNEEIR . ECTV Y HERTE 387N, 1930 415 UFE e

[E&TE ] EFRRHEL T (2015BA109B02) .
[{EEEN ] T (1989—) %o, G+, R SLRZh YR #E M9 . E-mail : wangsha0316@ 126.com

{1565 (1978—) , B , S pe i+ BIFSE R, AR B B T9E o E-mail : furui78@ nifdc.org.cn  *FE [R5 —1E#
[EfE1ES ] EF L(1960—) 5B #5051, 1+, ARSI 3258 . E-mail:y6784@ 126.com

L (1974—) 2 A D58 51, NS S2 30 sh M B AF5Y . E-mail: wj_nd_jds@ sina.com * JLFE{E1EH
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FE A S g6 /I B R 0 B, Bl S A SR PEAF L H AR 38
B P EEA A ECTV £ 5818 K FifT, 308
BRI W AR I, faF K, AETE E1 5
JEMEATR] e PR b PR G /N R A D R R S 3 i
JH Btk DRAEEL 2 JAVAE I v R R 5 SRR R
T ity 2 B 5 VA B SRtk A S/ N BRUR A 1Y)
FRL AR, SS90 MR G g2 M R 46 A6 )
ECTV Bkt H # Wil i B 2 By s fik
KA, ML 2 A vk A AT s B A 2 HL
YL B 98 FE DU B 7 A A7 AR 25 B3, PR, %o 52
5/NRAY ECTV IR A 7R R AR L, A
5T T ECTV R R TagMan FREHE LIS
€ 1 PCR (fluorescence quantitative PCR, FQ-PCR)
RN 73 | e SC B PR e F A, HL P U B R AL
ZUPRINE] ECTV A% , ¥/ 1E 1 S50 Wy i ik
T AL ECTV Bt

1 #efnrE

1.1 SEEe#t#y
1.1.1 SEshy)

22 3 6 JHWCHENE (18 ~22 o) T T P/ INERUOR A
Bl B 24 o A E BIF 5T B 3l W AR 7 IR 2 [ SCXK
(5)2017-0005], [ SYXK ( 51)2017-0013],63 H
14~ 34 F % bt BRI 1R SR AR B, T 22g ~ 42g, HL
e 31 K MM 32 L, g E A B R AE
[SCXK () 2017-0002 ], ¥ 1 5= T Ji B B it
[SYXK(97)2017-0004 1, FH H [ £ 5 25 & K e iF
FEbE H At (PR S () %5 2019(A) 001 =), JiF
A SR 3R RN 25T NJE 1Y M
1.1.2 SEHORE ML Sl

S W B (ectromelia virus, ECTV) | 4 J5 i &
( vaccinia virus, VACV ). B If 8 % ( murine
adenovirus, MAAV )., /N Bl £ 98 5 5 ( murine
polyomavirus ,Poly) /N ELH/N B ( minute virus of
mice, MVM ) g A % {175 63 17 BRI B ZH URE A
(454 NP1~NP63 *5) 3 [ H N R 25 —
HERERA 22 HIEWH G0N R L (5 MS1 ~
MS22) Fl 4 HUE LAY 20 1y 4 SUREA S AR S50 % 1k
SRR, SR B T EIN 4 ASSEg sl sy o B
AL T L (95 SQLil ~SQLi4) 20
ZU( G5l SQS1 ~SQS4) L (45 SQKI ~

SQK4) AfiZHZH (45~ SQLul ~ SQLud ) ik B2 £ 21
(%5 M SQLy1~SQLy4) ,
1.2 FEKFENEE

DNA PR £ O ) & b R QIAGEN ; 3% 38
PCR ZR 5138500 KA v BH M Bk 40 1 2 A2 9 T
(Ki#) A B2 7] ; TagMan Gene Expression Master
Mix A4 ABL, PCR {SURMAZ i Bt g 58 e H 9k X
iR A 9 [ Bio—RAD ; BE M BG4 BT A A R
2 Kodak ; 7¢ % & & PCR {¥ 7500fast Real - Time
PCR System #4195 [ ABI,
1.3 XWHE
1.3.1 519t

Xt NCBI b 3LA 19 ECTV 5 551 | 1% £ 7]
PRV Y ermD FE K (NCBI 1D ; KJ563295 ) {457 [X.
B, It FQ-PCR M5 W% P ANk 1 7R,
1.3.2  FURIARAE S 9 ] £

B ECTV 2 ermD 79 AL 5 51 R £ 135
57, % A\ pMD19-T Btk /E4 ECTV FQ-PCR HJ4%
HEFRL pMD19-ECTV , ¥ JE 4 1. 0x10° copies/ L.,
1.3.3 ¥ DNA A93RHL

XFIEH BHK21 40/l . BHK21 40 5% 55 19 ECTV
BEFRAT VACV MAdV  Poly MVM & #: 55 37 1, LA B
63 (4L SR ZUREAC TN 22 ) /N BRI H SUREAS 4
MR BB W b L 25 4E 20 (i A SURE A HE
W DNA Pt $2 B0 & 45 4E T vk 54T DNA 425K,
FEHUR) DNA VR T-30°C#H .
1.3.4 ECTV FQ-PCR ¥ 4 {A& 2 R AR th £ i i 7

Z5MFAL, FQ-PCR B I RiR R 519
AR A Y (10 pmol/L) 1 pL, Bifk 1 pL, i A
TagMan Gene Expression Master Mix LA )2 TG RNase 7K
SRR FGA R 20 pL, {1700 & & PCR X
7500fast Real—time PCR System 1% & #£ ¥ 50°C Tl # 2
min;95C WALt 10 min; ¥ HEAE IR 95C 15 s,
60°C 1 min, 340 NMEER 76BN G LE 45 F AT
HATHOCAT F R

¥ pMD19-ECTV 1E R #r i ir , #4710 5 R 41
RN 1. 0%10° ~ 1. 0x10° copies/ wL, VE A FEAT
SERFHEERE it PCR SO, BEERER MR B b 6 A B i
A7 ARAER L
1.3.5 ECTV FQ-PCR A J5 ik i e S Pk R EhE |
TR P RN P Ao ]

xz1 HTYHE ormD HEHEWBIHY)E TaqMan $REFF 51

Table 1 Pimers and TagMan probes sequences for the crmD gene amplification

Elk7) FIFHI(5'-3") FF9IL P HET R/ (bp)
Primers Primer sequences Primer locations PCR product size
EctV-1F GTGTTAGTTGTCTAGATTCTCTTCCAGAA 5771~5779 9
EctV-1R AAACGATAAAGTACATCAAGACCTCACA 5835~5862
REF Prope (FAM) ACGCAGTGCAAGATTA (NFQ) 5819~5834 /
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fifi FH 2 57 /Y FQ-PCR J7 Z:K51 ECTV  VACV |
MAdV Poly MVM J 8 4% % , 11257 BHK21 4 A%
BRFIJC RNase 7K AE 4 B X B (N/C) 4 IU ECTV
FQ-PCR J7 i e S M. Al 1.0x10° ~ 1. 0x 10°
copies/ L E/‘Jﬁ?/ﬁﬁﬁ*l, ﬁ/l\%*%gqu/l\sﬁﬁ?, L4
5 2 RAgCE AL FQ-PCR Jy kXt 3 1
BRI T 22 0 2 S, DEA vk 0 o At 1
FE T
1.3.6 ECTV FQ-PCR ZEAS[RIFE & H Y

i FHEE 7 B ECTV FQ-PCR 7%t 1.3.3 gk
BUWAFE REEAS DNA HE4T ECTV G2, 3 X5 FHERE
Aff ¥ @ PCR 514 crmDI : 5 -CTGCGAATTT
GAAGGATC-3 *; ermD2: 5 -CGTCGTGGGTGTTAG
TTG =3 UEATH 4 P17~y e %5

2 #R

2.1 ECTV FQ-PCR ¥ 18k R R irHE &R EL

VEHUbR#E ok pMD19-ECTV Hi B K 1. 0x10°
~1.0%x10° copies/ L YA 2% 5 1 22 b e il £, B
WEMZR A 1 frs , HAHIE 220 Slope S —3. 487 4
KZE R H N 0.998, ¥ A% Eff% H 93. 544%
(90% ~110% 2 Ji] ) ,

2.2 ECTV FQ-PCR #5146

Kl 2 Fros, @32 ECTV FQ-PCR A il
VACV \MAdV  Poly \MVM ¥ # #% iR L & BHK21 4
A% B2 1 JC RNase 7K 34 JC B W 9 18 fihy £&, 10 XF
ECTV #58 DNA A S By M4, CT {0 12.29,
VR ST I A ARG R
2.3 ECTV FQ-PCR R #iE4em)

XF 1. 0x10° ~ 1. 0x10° copies/ L i B BE (5 U
JokL pMD19-ECTV #4746, B 4> F B B2 =4 F
A7, T REAS I (%) 5 /)N Ve B2 A6 FE A A 34 I (B (CT) <
35,42 DU ( Copies) =10 B FQ-PCR 455 0] {5, 4%
WK 3, oRAREBTRIR B 10 copies/ L B CT i
h 33,09, =AFAT LRI YT M 22, A5 DL
1 30.90 copies, 7E I 15 35 Bl Z N, 1 W A 1
copies/ L B CT {8k 36. 01, M A1 45 DL HCk 4.5
copies , {HFE = AN PATSEIG T, AUA —A> 5256 A 08
VAR ELRE A B DN e o 1O TR R R U R
10 copies,

2.4 ECTV FQ-PCR #®MHEFTEE MR N

1 7 Ve B 4 91 1 x 10° copies/ulL, 1 x 10°
copies/ L 1x10* copies/ wL MIARE S HEAT 90 i
PCR A, H AT = A FAT S5, e & SE A (1 1

2

Quantity

TE: AbR: BRI B2, -3.487; Y S . 38.291; MK A
#1.0.998; ¥ HI%H.93.544%

B 1 ECTV FQ-PCR Frifeiz
Note. Target, Target 1 Slope, —3.487. Y~Inter,38.291. R2,
0.998. Eff% ,93.544%.

Figure 1 ECTV FQ-PCR standard curve
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Note. 1, ECTV.2-7, VACV/MAdV/Poly/MVM/BHK21
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Figure 2 ECTV FQ-PCR specificity test
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Figure 3 ECTV FQ-PCR sensitivity test amplification curves
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H53 50 1.2x10° copies/ L 1.078x10° copies/pL .
1.33%10* copies/uL, I8 CTSD {i & CV {H N 2,
3AMRBEREEE 3 IR LG Cr HM AR R RE(CV)
BUNT 5% KWk R FRENE R,
2.5 ECTV FQ-PCR 7£ iR B A4 a9 Rz F
PSRN Bl ) L BURE AR 04T ECTV i A5, 45
R 3 & 4 Fon, Wos e 8 A B E Ik
ELZH U E R 2 ECTV BH M, FHAEEE B ECTV
A% R P8 DL B 34301 JHG e B e v ) 2 T A 12
HLSQLyl, ik 106. 967 copies/ L, HtkELZH LA H:
Es SR8 R BAPE X BHYEREAIEST PCR I, B
A ECTV &R R RN 99% , it — L 5 E T
R0 ) 85 B T ECTV i 76 S50 28 AL R 20 21
FUNRZLZL ECTV i Ar 45 5L o 4 R B

3 itig

R s TR E A ER T BT AR (S 88 sh W i e
SO R RS IIY (GB14922.2-2011) a8 19 7 17 9
P AR EEN P o2 R A N w2 <
ST TR TR R R 3R A B R T A B e B, %o Y
S ) BRI 0 B I AT I AT T AR I 4R
il BUAT I 5 o vh 52 55 3l W B9 v B R D
A I 2 7 1, A 4 T I 0 72 I o S I | i 2 il
Y AT GG | Sy il 2 A Ak R TR
T, SBT3 Ay Tl K A 9 R
PEARSELGE T, FeE 1983 42 2011 4E ] 7 G K
T ECTV Byl , (A Wik B it ECTV FHYE, B
BHPERARAED I Se4E B 2R ST ECTV B
FIFRIE , AL 28 2017 3 2019 4F 7] fd i B 16 60
W BFHR 6 7k A6 0 /N BRI 5 P A ECTV Pk, KA
0 BHE AR S g At A9 /0N B BR B B R0 A
INER BRI BRL L BRI B o o IO i 72 I o
D5 A A RS BURBAYE, T e ik HiE
RO, FLBRAN T I35 27 ) 5 3k A S e 5 7 1)
oI i A BB P, A ARG 1 L R T 5%

T AT RTER ECTV %5250 %8 /N B ISR i,
iy, AW ST L EE 7. ECTV FQ-PCR X #5E BL L 2 Bl
N B HAT IR . SEECT 7 F ECTV A% R M i 1Y
HEEFHIHE CrmD Fe P A LR SF X8 3 115 P85
Bt #5709 ECTV Q-PCR RE % & U4 5 19 46 I
ECTV #1& , Fr 1 i & i AH OC 224K Slope by —3. 487,
M R B R H N 0.998, ¥ 4 %k R Effn N
93. 544% , 5 1% BE A4S DU 2] ¥k BE R 10copies 1Y 4E i,

2 POLERE PCR RGN Ty ik i) 5 52 P AR E 1 S B 45 R
Table 2 Repeatability and stability testing results of Q-PCR

§ 3 A
o e A N
PR SHRE CT Yl CT ¥MH AR S RN
(copies/pL) N Elb ¢ Mean CT Mean CT ##fE2E CV(%)
mber o san .
Standard u 'e ca value for CTg  Coefficient
experiments value . L
sample three times of variation
per test
tests
1 16. 559
10° 2 17. 647 17. 10 0. 544 3.18
3 17.093
1 19.377
10° 2 21. 002 20. 405 0.894  4.38
3 20. 835
1 23. 806
10* 2 24.676 23.909 0.721  3.02
3 23.245

®3 HEUIZHAR ECTV K25 R

Table 3 Results of ECTV detection for ground squirrel tissue samples

U e
Tissue Number CT{H % m\ﬁ i
CT value  Copies Result
SQLil / / -
T SQLi2 / / -
Liver SQLi3  36.456  3.357 -
SQLi4 32.276  53.051 +
SQS1 36. 184 4.018 -
i SQS2 / / -
Spleen SQS3 34.013  16.848 +
SQS4 / / -
SQK1 32.157  57.388 +
=3 SQK2 35. 401 6. 738 -
Kidney SQK3 34.375  13.266
SQK4 32.155  57.463
SQLul 34.302 13.921
fifi SQLu2  35.648 5.724 -
Lung SQLu3  37.000  2.344 -
SQLu4 34. 965 8. 985 -
SQLyl  31.214  106.967 +
WEAL SQLy2  34.729  10.501 +
Lymphatic tissue SQLy3 ~ 34.666  10.947 +
SQLy4 33.374  25.693 +
s / / 50%(10/20)

Positive Rate

TE: R e - ORGSR I SR AR O

Note. “~"in “Result” indicates negative result. “+” indicates positive result.
A5
Amplification
Ll
24
#
"
W
Cyele

B4 HEHZ ECTV FQ-PCR K 4 1 ih 2%
Figure 4 The amplification curve of ground squirrel
tissue samples for ECTV FQ-PCR test
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P ETF ECTV 4 F2#i2 Wi ik s 17
V2R Ay SR ERPV_027 JEHS KB Pab
BRI T YOEE B PCR 7, BT CrmD JE [
HEAL T I AR Y AR I vk AR
FEEENT CrmD FERNEHE S FQ-PCR J5 5, CrmD H:[H 7
T ECTV WM e &2 78, 425 T — Nk s b+
a2 NI, B CrmD K 5 9% 5 251
B P S e B AR A 3 e
e TR A R BUE , TagMan 966 B PCR )7k
HLA RS R s R S T il
DA o, ELAT 3 e A 3

fdi I ST B9 ECTV FQ-PCR K&l S2 5628 22 f43/)8
ALY, A K6 I H BH P, 10 B 1 P9 5 B 2R 46 /0N IR
ECTV B YL 15 2] T 1R 47 ) W I Fn 4 il A6z 63
IR B B AL 4T ECTV 45 38 0 B 1, 100 I 43¢ e B %t
ECTV U8t 3%, (H AR B X ECTV J& 5 H A 31
WRREVE IR T Bt — A AR I A, 20 ) 5 R4
ZUGIN Y ECTV R Uil 18 B ECTV 19 5 B
F, /NEUERGE ECTV B, 1 56 i fz R R 5 9™
MRS AR A MBS 5| & — 20 75 10 5E {8 55 57
PEAJRRIAFS  ARWFIE e 4 8 BRIk B 45 2 4G
WE] ECTV , I AE R BBt 18U 8 4346 T
JEE, WL ECTV 7 3 BUAR NG 5 /0 BURE R Jek e
WA, i ECTV FQ-PCR % BUZH 419K Y R Ny
50% ,AE5 75 (1) 3 DLECHR LA, A FH L 37 2 O i
A B B URE PL AR BH P AT RE = T e IE A
JERY AT, Sk B oA 7 2R 1 s B 3 DR s R A
BFVI At AT 2 T FH KRR A K 72 0 o 5 3
S8 U SR TR A 38 ORI, o B 4
R F B TR E A AP X i T AR
(AR 2R | R B FH T s 2 S 6 N A IR A B
LRSI RE 2 AR ) TR B IR 8 B R
VERAFFE R G201 b 1 FH T35 23 JFF 46 119 52 46 36
PRI (R v R SE 5 B A A A SR A AR AR
L2 A R Y 1E 0 5 BOm PERIE I R R 97

FVE PR AL AR S8y, A 85008 1 B B S 55 3h i b
L [EIE 8 RURGE ECTV 3278 HAE 7 2450 16 1
Sl PR, 5 BBk o X S0 Bl A SR A 0 T
g e ECTV e = /N &

S 3Lk
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Assessment of two different types of left atrial appendage occluder

TANG Xuechao', WANG Feiyu®, ZHANG Zhigang’, QIN Yongwen**
(1. Department of Cardiology, the 960" Hospital of PLA, Tai’ an 271000, China. 2. Department of Rehabilitation and
Physiotherapy, the Second Sub-Center of Air Force Healthcare Center for Special Services,Hangzhou 310007, China.
3. Department of Cardiology, Putuo Hospital, Shanghai University of Traditional Chinese Medicine, Shanghai 200062.
4. Department of Cardiology, Changhai Hospital, Shanghai 20043 )

[ Abstract]  Objective To evaluate the feasibility and safety of two different types of left atrial appendage occluder
with a single disc cylinder or double disc device. Methods  Fourteen healthy canines were subjected to left atrial
appendage closure (LAAC) with the single disc cylinder or double disc device percutaneously. Closure was evaluated by
left atrial angiography. The cause of death was analyzed by gross specimen examination of dogs that had died unexpectedly.
The canines were sacrificed post-procedure at 45, 80, 110 days, and 15 months. Endothelialization of the device surface
was evaluated by HE staining, immunofluorescence staining of CD31, and DAPI staining. Results Single disc cylinder

devices were implanted in six canines, five of which died within 30 min to 8 h post-procedure, and one canine survived

[EBBN 1 ZF(1982—) , B w4 0F98 7 18 O MU A EP , E-mail ; tang0415@ aliyun. com
[EE1EE] %/]()‘L( 1952—) , % | ?f(:}'yj;,@jjﬁi S, E-mail ; chqinyw@ 163.com
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until 15 months. A large number of blood clots were formed on the device surface in four canines, and one-fifth of the

device surface in the surviving canine was not covered by new tissue. Double disc occluders were implanted successfully in

eight canines. The left atrial appendage of seven canines was sealed completely and a small residual shunt was observed in

one canine immediately post-procedure. New tissue had covered the sealing disc completely on day 110. HE and

immunofluorescence staining confirmed complete intima formation and neovascularization within 4 months. Conclusions

The incidence of acute thrombosis and the mortality rate of LAAC with a single disc device were high. LAAC with double

disc devices had less device-related complications and neointima formation was completed by 4 months post-procedure.

[ Keywords]
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B 1 WS AR A0 B (18 mm B )

Figure 1 Left atrial appendage occluder with double-disc(size 18 mm)

2 PR FAAE A/ O HEE AR (16 mm AR )

Figure 2 Left atrial appendage occluder with singe disc cylinder(size 16 mm)

B3 AR OH AR B L E
Figure 3 LAAC with double-disc occluder
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B4 ARG B S 0E (16 mm)
Figure 4 LAAC with singe disc occluder
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Note. Clots formation on the surface of single disc occluder.

Figure 5 Unexpected died canines with single disc
occluder for LAAC

TE T B BAE R 220 B EHE SR SS 15 7 B8R | 1/5
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Note. One fifth of disc was not covered by new born tissue post
LAAC with singe disc occluder.

Figure 6 Survived canine with single disc occluder for LAAC
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o o — \
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FHAUE;C.D ARG 110 d B HA S 2 R B3R R I ,
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Note. A, Semitransparent tissue formatted on the surface of
occluder and granulation tissue formatted around the occluder 45
days post procedure. B, The semitransparent new tissue on the
surface of disc failed to cover the connection, there was ulcer
around the contact part with atrial wall and a small amount of
granulation tissue formatted 80 days post procedure. C/D, The new
born tissue covered the sealing disc and connection completely 110
days post procedure.
Figure 7 Survived canines with double-disc
occluder for LAAC
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TR AT R (L0580 CD31 B % .59 % DAPI FAYE) .
B8 AW sty @

Note. A, HE and Immunofluorescence staining confirmed DAPI and CD31 positive cells 45 days post procedure. B, DAPI

and CD31 positive cells increased 80 days post procedure. C, Neovascularization formatted 110 days post procedure. ( CD31

positive in red fluorescence and DAPI positive in blue fluorescence) .

Figure 8 Immunofluorescence staining in different periods
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Research progress of competing endogenous RNA in bronchial asthma

HE Shanchuan, QIAN Fenhong*
( Department of Respiratory and Critical Care Medicine, the Affiliated Hospital of Jiangsu University, Zhenjiang 212000, China)
[ Abstract]  Bronchial asthma is a chronic inflammatory disease characterized by airway inflammation, hyper-
responsiveness, and remodeling, which are manifested as recurrent wheezing or coughing and chest distress. Recent studies
indicate that IncRNAs and circRNAs competitively sponge miRNAs via microRNA response elements, form a competing
endogenous RNA regulatory network, and therefore regulate post-transcriptional gene expression and play a major regulating
role in the development and progression of asthma. This article reviews the mechanisms of ceRNA and its effects on asthma.

[ Keywords] asthma; competing endogenous RNA ; long non-coding RNA ; microRNA ; circular RNA
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W 2, mRNA R IncRNA I cireRNA 7] E
KN IEPE miRNA 43 F 45, 4 miRNA 45607 5
TEAHPELE A A R A miRNA A I 8 92 35 R 63807
FEAEIFRAE O M55 955 RO PRI 55 22 P vh k75
EEMEH, A0 ceRNA R AL B 32 7 27 g
TR R A TR A

1 ceRNA B HIHEIR

miRNA & — KB R A 20 ~22 MEIT IR H
HLA 78 7 5% 5 7K 7 8 45 36 TR 3% 3k T g 1 A G 15
RNA, miRNA 7] 5 H 0 mRNA A9 37 3 JF 1 9% X
(untranslated region, UTR) 4% &, 5 2B 15 400 ) A0
(5%) mRNA F& %', miRNA J¥ % T £ ( miRNA
response element, MRE ) J& #§ mRNA . IncRNA
circRNA 25 HA 2B AU 1) RNA #4528 A |5 miRNA H.
AMEZE A B —BUF 3, R4 A 8 S H bRt
KD 7E ceRNA JASEHLEI H , MRE J& 4% Ff
RNA % 5 78 32 7 B9 1 A, mRNA | IncRNA | circRNA
SR SEARY A IS MRE A S0 B S 7 IR,
B HA AR MRE A9 RNA i i3 v 4 v 45 S AR )
) miRNA K% miRNA #1 mRNA A BKFE,
RGBT P 45 X 4% . Ebert 5587 #f3E A T4 0%
A ZAHIE ) MRE 9 miRNA“ 4587 RE 0845 5 HL
BRI H miRNA DIEE, 1 ceRNA FEHALHI S5 A
TA BB miRNA “ 62407 KB 7], 7] 88 ] 45 &
miRNA F- 406l miRNA 5936 1, B DA gl #5798
PE miRNA 7345

S b AT 605 MRE JF 41K RNA 555548 (£
15 mRNA) ¥ A] {5 ceRNA | I3 1 5 G P 45 45 [
—Ff miRNA 2045 [ (192125 KF 5 Horf IncRNA
Al cireRNA /E4 ceRNA B2 8 SE B0 IESE . IncRNA J&
—RRKERT 200 MEITIR AN E A gt 25 1 5 )
AERY RNA 431, MY Z 15T 2B, IncRNA 7 R AE
JNE A L B A 0 ek 3 A B S A B R v
RAR PR N R A AR RN R G
TR IE AT, A BFFE IR IncRNA 7ERE MG AR/ i
it A R B AT AEAL S YRR ceRNA R 54
FVEA, SRR IR cireRNA &2—2K M &
IRAESAYS RNA , Kt A 76 T A% A i e sk i,
SEE MR GRHENERHEEY, BT
circRNA AR5 $ % R AN g A, HBAAS 40 F il 4
T2 MRE JP1, B4k RNA 401 30 s34 I FF
MR ceRNA TIfE" . Hansen %511 %@ 1 —

FhFRA CDR1as(/NEAEPECE F 1 R LY,
AR ¢iRS-7) 1) cireRNA , 16 H ¥ %1 A it 60 4
miR-7 45 &7 15, AT W FfF miR-7 & 3% L« N Y5 M T
4 V5, W miR-7 Y6 PR, 7 BE D 92 5 o
CDR1as AZSLT“ BB miR-7" A4 5 2CBELAS T A Mk
RE . WHEIREI, A Y Yt i e
X FE A cireRNA, 155 16 4~ 1] 454 miR-138 )
MRE, fig 4% 1 % ¥ miR-138 f9 3 3£ H #i
circRNA T #IESSAE O LT a4 B PRI Fn2
RRPE ST R g T B miRNA 4> T 4R
g,

2 ceRNA AEEXSEERN L E LR

2.1 ceRNA FESEFFIAMILIE

SGE 1 WL 40 B (airway smooth muscle cell
ASMC) S 11 75 22 20 5B 43, ASMC 3 JiE 3 4=
AT, 25 3 350038 3G JEE A AR 78 B 28 0 BH 2, i
ASMC 7€ W% Fig 12 P BH %€ # il % 55 ( chronic
obstructive pulmonary disease, COPD ) &5 & 1 ' W &
P 1) S Y A AR b B G EEE . e
LIRS, ASMC HH 52 31145 25 4 M IR 5~ A 08k, Ak
T2 T T R B 7 4 AR AR R ASMC
AT LA b R 22 i 2 1 L 2% 28 4 PR R ka4 I
FZHRMERAERN

HATC A 25058 # 7~ T4 ¢ IncRNA & 5
AMSC B354 . Zhang 25! & ¥ IncRNA BCYRN1
AL R e R Az 2 L A A 1 SRR
WSS B ASMC 35 RS . iE— o8 R 3N
B 2 1 B B AMSC 77 IncRNA BCYRN1
IKHE I, miR-150 FIKFEAL, H IncRNA BCYRNI 7K
F 5 miR-150 1 AH 5&, RNA pull-down 3E 5 JE 52
IncRNA BCYRN1 A 5 miR-150 4% 5 1 45 &, {12 #F
ASMC 385 F1EFS | 1 FLBR T £ &K ( Schisandrin B)
A — 3 B Lin 251 & B IncRNA TUGI
FELE Wi A5 78 K B ASMC H 9 83k 38 i, TRl i Ak
miR-590-5p FRIRRFEAR, 28 18 37 35 B m yak 52 56 ik 51
IncRNA TUG1 ik 5 miR-590-5p £ 7 4H2% , IncRNA
TUG1 AJ/E~ ceRNA W Bff miR-590-5p, 87 miR-
590-5p HHEHE A 1l 21 4 40 i 2 K R 1 (fibroblast
growth factor 1, FGF1) By R KK ¥, & £k WY
IncRNA TUG1 3@ 3 IncRNA TUG1/miR-590-5p/
FGF1 {2 it ASMC RIBSFEAERS , I 4] ASMC
T, B—T5E ™) IncRNA GAS5 7 I i 455 1
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KL ASMC H3RIR7KF- TR JF A g iF ASMC 3571
IncRNA GAS5 BEME A miRNA Y543 W2 B miR-10a, 34
i P A 255 57 I F- (brain derived neurotrophic
factor, BDNF) B % 15, miR-10a fE B #4545 BDNF
19 3'%i UTR X, 41| BDNF ik i BERIK 1) miR-
10a A 22 24535 S 1 ASMC 3 5 ik /1> 50% , 1
0] miR-10a ffi ASMC 3458 g 1138 1 40% , RAR
IncRNA GAS5 RE$ /& miR-10a (93K B/K I & 1
fRIHE B BDNF (3835, il ASMC BY3851 , mifik
IncRNA GAS5 5 [l 19 W7 Wi /s BRUAC 8 2 1 Pk B
REAL

TENORIE ) ASMC H R BEAETE ceRNA AL
il Perry 57 HRAE AR SN FH HiL ZE KB RN IR 4 1M 55
B3 N ASMC J5 , H: mRNA .miRNA il IncRNA (1)
ki K AP A 4 Fh IncRNA ( RP11-46A10. 4 .
LINC00883 .BCYRN1 #i1 LINC00882 ) ik i, i
X 48 IncRNA 7] {E } H b7 miRNA 4+ ( miR-150,
miR-371-5p .miR-940 F miR-1207-5p) K43 T i 43
RYEVEEME T, Hoh IneRNA BCYRNT F1 miR-150 f
FPHEAEFC R CAE S B A rp Bk 52, i/ A U5
P A K R F ( platelet-derived growth factor, PDGF) 4§
B 2225 A ASMC 3o B B 5 | A E S
HE M Lin %4 ] PDGF-BB 4 3 A ASMC
J&, & B IncRNA MALAT1 33k & 34 fn, Jf 42 fiff
ASMC BT FIIE RS, 2 0 R il 4 15 52 30 ik 52
IncRNA MALAT1 5 miR-150 7780 [ 45 & V60, i
miR-150 W %8 ) @ 3% 2 4h Bl 7 4E ( eukaryotic
translation initiation factor 4E , eIF4E ) 7 =EEH
Akt FOBERR fL K F ., B IncRNA MALATI #] 58 i
miR-150/elF4E i % 7 ] ASMC 34 5% flif £%, Liu
Z130) 4 71 IneRNA LINC00882 7£ PDGF &b 3 [y A
ASMC H7 5 25 2634 IncRNA LINC00882 7] 5 miR-
3619-5p 45 & I 1 P I T miR-3619-5p 1 % ik,
miR-3619-5p # 1] B-i% ¥ & [1 ( B-catenin ) I 7
ASMC (/3858 . "I IncRNA LINC00882 NI i 2% b
PN T ASMC (35, X K W] IncRNA LINC00882
18 1 W% BfF miR-3619-5p {2 ASMC H458
2.2 ceRNA iz CD4'T M8 598 R [

HETIASH CD4™ T 41 i 2 2 g /<18 4% 4iF 1) 8 22
Z5&PY ) ARPEEBRIRER AR Al CD4™ T 41
043 A BV T 40 (Th 400 ) F03R T PE T 40
(Treg #iiffl) %5, Th 4 v HE— 25473k Th 4
Th2 20 AN Th17 40HE55 R, vT 2 045 I 40 i R 1

Z 50 R

Th2 BYZHAE A F (40 1L-4 IL-5 1L-13 55) 7E %
M RAE PR ERC )2, TRE
AR Th 41 Th2 4088 A5k 520 Th BUAT Th2
RV PR 72 A, Th2 40 A B S0, AT X a2 02 iy
() A2 R 2 J Al Th2 0 41 it PR 7 % il el 42 1
Th1/Th2 LUAE R REAT B T2 A 27 i AH OC 989, — 01
H H Liang %5 BYBESE A T 772 1507 i 3 A0
441 folfg R Xy fg . 7ERE M 2H R 5 SR I CD4™ T 4
i ARG I 3 7 #2359 IneRNA MALAT1 AUk 1Y
miR-155, IncRNA MALATI #357K°F5 Th1/Th2 It
{8 B % 55 T T-bet/GATA3 B S A AH G 2T
miR-155 F3A/K 15 Th1/Th2 H(H F T-bet/ GATA3
FOAE S IEAHE, IncRNA MALATI 5 miR-155 & £h
gih, P The RYER FRRIE, S5
Th1/Th2 4,

INEWFFE I circRNA A /EN ceRNA 2 5%
Miti Th2 YR AE , Huang 5% K BHE i 1 25 41 & i
CD4A™T 4 i P 4 circRNA has_cire_0005519 # fgt
ANEIEW N, H hsa_cire_0005519 357K F 5 hsa-
let—7a—5p 23k K AH 5, SEHIE 5 hsa _cire _
0005519 354+ PE4E A hsa-let—Ta-5p JFAE#E IL-13 I
1L-6 F23k , NI SE A M & /% . O A, 76 W g F8 3 1Y)
A1 JE i B % 20 - R 2] hsa_cire_0005519 &
KT

Th17 ZiffdJ& ThO M ffL7E TGF-B 1L-6  1L-23 fE
R 504677 A2 1 2 38 A% 32 4Kyt (nuclear orphan
receptor yt, RORyt) i) CD4" T 4 Hg W #¥, Th17 40 Y
AL A3 0 TL-17 %6 40 B X 7 & 4 5 K 19 42 56 1
FH . Treg ZHML 2 EAT S M H DR iy T 41 f A
HABRE T 408 55 K T RE, 78 1E & HLACR
AF, Treg A1 Th17 AUEAH B HEBT, 4b T P-HRRAS i
Treg/Th17 (1) 2 i 75 B¢ Wi 1) & Je rh 2 % 8 2 AE
AP Qiu AU HRAE SR CD4T T 40,
IncRNA MEG3 7J4E K ceRNA W has-miR-17 1875
RORvyt 23k , DI 52 16 2% g £8. 35 9 Treg/Th17 ~F-4 .
HAFGE A& B, 7 E G R E CDATT 40 IncRNA
MEG3 /K FHEH A W35, 1 miR-17 7KFELE
W AN FEAK, IncRNA MEG3 ik /K F 5 Th17 5
CD4'T 4 A 43 Lb IL-17 7K IL-22 /K- K RORvyt
) mRNA Fl & [ 7K F IE A0 ¢, miR-17 38 1o 42 7]
RORyt 5 Treg/Th17 HfH, fflk LncRNA MEG3
AN miR-17 (3R IR 7K, FFAH N Hb B fIE RORyt
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FEIRAKF, T RS Th17 Z0HEThAE,
2.3 ceRNA BIEE MR

Jits W 240 A A i 96 s R il ) S5 oy, R # A
W S 36 PL L | 3 WA S E A ot M 2 5 R g I 2K T
fE, EWEANIEA 3 PRy, M1 2 5 g i i HAT 4 4%
YRR, M2 2 B w5 20 e EL A7 e 28 A e e 1 A,
A5 PE B R (PR g M2 RE W4 M ) T A i
N7 S 390 R o 8 RE 2 B . I A i AR b T R L
KR Y], 5T B W40 MG A9 95 £k DL B ) M1 36
TR AR G 1 2 S i R Pl E AR T

Zhong %58 345 PM2. 5 g S H W 40 i 1] M1
RAVFE AL, IF Bl TL-6 . b 988 38 3E H F — o« ( tumor
necrosis factor—o, TNF-o ) £ Z R 46 71 76 2
#& T PM2.5 (/N Bl 24 22, 885 > IncRNA 43 F
F1 142 /> cireRNA 43 HRIBKE KAk, Hrp
IncRNA NONMMUT065867, IncRNA
NONMMUT064312, IncRNA NONMMUTO18123 ) 3¢
KB i, cireRNA CBT15_circR_1011, circRNA
mm9_circ_005915 335 W 2 M, i —25 70 b i
R EEAEGAS RNA 5 TNF-a 755 75— 48 1L A A Tl
(iNOS) \IL-1B IL-6 5542 & 4 s X+ F1 NLRP3 4Pk
IIMAEFE

Shang 4510 X /1N B 1% W 455 7Y 1) F 5% & BH,
circRNA mmu_circ_0001359 /£ % miR-183-5p A
JEPE miRNA Vg4 3558 T 4% 5% 1 FoxO1 {5 515
1) M2 A E RS AR . ARSI S50 FTE AR S 56
R IR & mmu_cire_0001359 9 4 Wb 44 18 1t
mmu_ circ _000135/miR-183 - 5p/FoxO1 i Jif /> M1
FERUA A 4N K7 (iNOS | TNF-a TFN-y ) 635 | %
RARIEIK I B E X I sE s, v] LA
FIHH IncRNA 5 circRNA A AP IAA DL ceRNA 4
7 ) 245 Sy 0L T 2 Wi A B T
2.4 ceRNA =SB L R 40 5 fE )R M2

A R A0 AR R il 5 A SR B 8 A 1 B —
T BEBE , R AR IE S5 R MDD RE S B e S 5 RE
oy O R B AR, IR A T B RE -
B AR 53R RPN B T B B PR 4 5 4
A SE SRR AL S, 2 5B RAEM K £
Dai 281" RIS NI TR IR 20575 T 10 S AE R R R
FUI 2H 20 IncRNA MALAT1 23k &8 755, miR-146a
ik TR TEHNR 205 5K SR AR i 48 9 i
SN RNA fd MALAT1 A] FEAR A SUI54%3
PE43 Al IL-6 . TNF-o  IL-1B i # 3k, [A] B miR-146a

FEIR N AL BGE ST 7E BUI 1 B 20 i A ER
Jiti 960 5 0 40 9 P IneRNA MALAT! 5 35 W% B miR-
146a P4 R LMK 53 W, 53— #6 & COPD
KM BT FE 48 76 2 B MR SR B A B
AT S F A IncRNA TUG1 #3575,
IncRNA TUG1 il 1 ¢ 5 45 & miR-145-5p {2 XL
Y5 1 W TR B 6 ( dual-specificity phosphatase 6,
DUSP6) i3 1k, 2 < 40 M E R I %
JEFINSIE b B N e Th B9 G vy A< 24
Mo A: o B FEEVE FH HED IncRNA TUGT 76 i <,
E_E R A AT fE R ceRNA ZAETREMER
2.5 ceRNA 5ERMERR

e R L= 388 43 W Wit KB 5 4 7 R e B T B R
JEATSASREAS B BRAR AR IR T7 RO, L 2R g e Sy
ORI HT R NG . ASMC P4 ceRNA 845 HLHI 7]
AE S WE R PO R HCPUA OC . BEAEAFFE & B IncRNA
PVT1 76 9E H5E W2 Wi R ASMC 3k BEAIC, 764
SR AP e R T R BT, B
IncRNA PVT1 5 ASMC )34 58 Fl 1L-6 A i Ff A
ST Yu AR K BRI i AR R UE S IneRNA
PVT1 0] ER miR-203a )4 F 16 43 K FEVE T, T 1)
JATT miR-203a FIK 7K I 1F 1] 8 55 H R i i s 1A
F E2F3 (335, WIMifE E ASMC (3458 AT A% | ifi
o= 7 ik )58 52 IncRNA PVT1/miR-203a/E2F3 %
Tl ASMC (385, 554 W55 & P IncRNA CASC7
Al fE 5 0E R 0 3R U A D B SRR, Liu
AL A TR I R B ASMIC RS T 3% 2 35 Y
IncRNA CASC7, 1fif miR-21 ik /KT Akt 36 P
i, ik IncRNA CASC7 i i #0454 miR-21
T PISK/ Akt {55538 [ , 12 W R o 3 28 32 1Ak
PR AL, AT I 18 B T 2% A AUt
2.6 E£9Y{EEFETNEERIEXE ceRNA

Chen 25" 3 3 o 2 0 P R 3645 Tk A 3R
T O P S0 A ™ I g R M BRI mRNA |
miRNA £ IncRNA %‘%ﬁﬁ%@}ﬁ, 1] 4 14 %€ has-miR-
133a—3p  has-miR-3613-3p Fl has-miR-93-5p J& &%
it 9o 175 2 B AH 5 9 miRNA-mRNA-IncRNA %45 14 5
B miRNA . 7559 — W58 i, Liao 24 1 Gene
Expression Omnibus , StarBase , DrugBank 55 7F £& 5 4}
XA B 2 T EA A R AH DG ceRNA 45
WiE T 5 4 X8 IncRNA ( MALAT1, MIR17HG,
CASC2, MAGI2-AS3, DAPKI-IT1) , 3 %F Xt %t 5 A9
ceRNA UG TUI T 8 F il #E 4 7] 25 (fh 32 2%, &
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KB EN IR M R kb e, 2 R BT, JE R
W2 ASFIANE) . FETH A — 28R 9 5 RNA £dls 1%
A LLTIOIN 5 2 i A DG ceRNA W25 B AN [6] (1)
LA RN SR AR, HAT SCBR T B
A3 A | A A 5 56 R AT R S0 56 U A
i PRRFEA 14656

3 ceRNA 5EEMGIGKIZTT

Li 21 F) F RT-qPCR G 0 182 Wi 2 2 A £
DR g S5 AR I3 T IncRNA NEATI
A miRNA-124 [ 1k, & B 0 200k & AR A
IncRNA NEAT1 £kt m T R84, HE TNF-a,
IL-1 A1 IL-17 7P Ko 1 ™ # B S2 IR AH G, 5 1L-
10 7P BT RS AROC ; T miR-124 3Rk 5 HR
PR 7K B ™ i A B A AH G, 55 i D fig 2 E A G
eI R A W W 2tk R AR R P, HKPE IncRNA
NEAT1 5 miR-124 % £ #H 3¢ 3¢ &, #E 3l IncRNA
NEAT1 A] BEJ2& 38 o 0 BfF miR-124 Sk 877 & R 3£ 1k

S I, FIREM, Ye 251 & BLIM A
IncRNA ANRIL #iA7KF5 miR-125a FiE7K-F-1HAH
%, IncRNA ANRIL 5 miR-125a Al 5 4 5 A 7
(TNF-o TL-1B  IL-6 1L-17) /K i ) BE K 05 1% 7™
AR AH G, H W NG & A B H 1Y IncRNA ANRIL/
miR-125a AR & T2 MG E . W DU B2 18
Ak 0 W 5 bl RE i 2 e R EL A R R
ceRNA JAHE ML T84 T4 H b (1 JE 45 RNA
FEIR AT 5 P 12 i 5 55 R Al i R 2 L 1% A 1
Wi £ DX 43 T ke, 0RE A Bl T 22 W L 2 W AT
T, LA K 2 Wi BEALL s A B B 2

4 BREERE

H AT 20 ceRNA W3R 1, FEEZRRTH
REAF T AR 47 AR AR W7 & J , IncRNA Fil circRNA
CL 2R [ N AMIE 58 1 30O, (HR R W] 2 2
HATFE ceRNA BFFESTIAT A7 AE — L6 ] SEAIHE 5, L
WA PR T BN SR 1 2R AR AL AS 2 LA )]

R1 S5 E N ELE Y 5E A A TR RNA

Table 1 ceRNAs involved in the pathogenesis of bronchial asthma

FEAPEIEYE R miRNA FIAREER L/ il Rl 27 3CHik
RNA ceRNAs  miRNA sponge Target genes Species/ Cells Functions References
IncRNA
KRBl LA ASMC JEFAFIER
1 A BCYRNI iR-1 ? (23]
neRNA BCYRN miR-150 ' Rat/ASMC The proliferation and migration of ASMC
PNV R Gk ASMC HEFHANTERS [
IncRNA TUGI1 iR-590-5 FGF1 2]
ne m P Rat/ASMC The proliferation and migration of ASMC
KRBl - LA ASMC $5t
IncRNA GA iR-1 BDNF (26]
neRNA GASS miR-10a N Rat/ASMC The proliferation of ASMC
N/ SGE-E LA ASMC AR [
IncRNA MALAT1 iR-150 1F4E [29]
ne m ¢ Human/ASMC The proliferation and migration of ASMC
N/ RSB LA ASMC 2 ffd 3 5 [
1 A 2 iR-3619- -cateni [30]
neRNAOOSS miR-3619-5p  B-catenin Human/fetal ASMC The proliferation of ASMC
K/ SGEF- AL ASMC HEFEFIITH [
IncRNA PVT1 iR-203¢ E2F3 [44]
ne m 4 Rat/ASMC The proliferation and migration of ASMC
P PIBK/AKT {5 5-f 5 |
NGB LA B O RPN % .
IncRNA CASC7 iR-21 PTEN ) ) 4]
ne m Human/ASMC Regulating PI3K/AKT signaling pathway ;
corticosteroid resistance
oy na )
IncRNA MALAT1 miR-155  T-bet, GATA-3 A/CD4T A Thi/Th2 - fi (33]
Human/CD4* T cell Th1/Th2 balance
A/CD4"T 41}y IL-17 43l | Treg/Th17 “F-f (36]

IncRNA MEG3 miR-17 RORyt

Human/CD4* T cell

IL-17 secretion; Treg/Th17 balance

circRNA
/CD4*T 4 IL-13 F1 1L-6 ik ;
hsa_circ_0005519 has-let=7a-5p 1L-13, IL-6 A i 4 %L [34]
Human/CD4*T cell IL-13 and IL-6 exprssion
/N B M2 I 20 Y :
mmu_cire_0001359 miR-183-5p  FoxOl bR B A g [40]
Mice/macrophage M2 macrophage activation

97 B SR B AGE

Note. “?’, The corresponding reference do not point out the specific target.
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miRNA 7% 4, KA 2 ceRNA 1Y F B2 42 3 T 48
miRNA ()3 B A G ] miRNA §EAR ; L5 A
R R FIR A Ty ik i, IF AN e LS RN AAR YR
AT ceRNA AEHT 5 BTS2 50 i+ AT A7 M F0 55 5
ZAFR BRI, ceRNA 142 BLAE A BIF 78 A 13 Jmy B T 2
ANFERE; H AT 22 ot 58473 45 B8 e 40 i 2 BB BT 9 K
- T EAE S AR G PR S5 e rh A5 B 90k, A
mRNA Al ceRNA HLHHIBA BT miRNA A 4% 45 4E
FH 4B 75 0 Wi B 9 S50 1 e &%

25 LR, ceRNA fBCid i £ th 4 & 1 5% 5% 57K
I PR R PR B AL, XTF ceRNA 1814 1 4% 1
FAs T HAEGIR M LR R REEAEN, BRETHY
MR E 43R LA IncRNA BCYRNI  IncRNA MALATI
AR FENAEGIS RNA 720G A B ZVE R (HAH
BETIRRAE B SE R, 7E S8 W Wi AL R 5 b &
ceRNA BFFEARXT /0, BifidE XFAE 4 RNA AH G
G IIIR A, BOR R 22 ) miRNA | IncRNA | circRNA
P 2 BT A Sk V) 0 Wi 9 15 L 1) 6 A 50 IR
STRIHE T . DL ceRNA 845 W 45 S #ILAR 1 36 7 SR I
A B RCAIRTT VNG RRTE RS BT
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Main detection methods of SARS-CoV-2
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[ Abstract] Coronavirus disease 2019 ( COVID-19) , caused by infection with the novel coronavirus ( SARS-CoV-
2), was reported in 2019. Subsequently, the outbreak spread rapidly in many countries and regions. COVID-19 is highly
contagious and lethal, and detecting the novel coronavirus is essential to effectively control transmission during the
pandemic. Research teams and institutions in China and abroad have developed various effective method and equipment to
detect the new coronavirus, and in this article, we summarized the current main detection method and equipment while
considering the principles, range of applications, and advantages and disadvantages.

[ Keywords ] SARS-CoV-2; COVID-19; nucleic acid detection; immunological detection; isolation

and identification
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ATRZTRAGIN J7 1% | B 8 2 A 7 U TR O B AR E
S RSO A AR I T B A S R FH Y A
B i 55 75 VR —£53d

1 BT &

I, BT e 2 14 5 30 A ) 3 S AOR A% TR A
I A2 TR A DN A JR e 7 S8 B T 52 3 B E X T
i DRAT R B B S 56 2R 1 R4 N B AR
JE L R A AR PRI ST AT A v 5K 2 DR T ARV 40
A A2 Wiy oK — & R IR ME
1.1 £ERANF

H R A )iz 1 — B R R Y R O e
18 3 ¥ ( high —throughput sequencing, HTS) , 14
0HT — A% ¥ ( next generation sequencing, NGS)
Hor g D A4 2 L DR ZH 0 e (mNGS ) S H IR IR 52
S B i T R SR AR BE RTI P 7 vk . B — R T
B — AU P B A 4 T i 3 1R B B A, AT A — WP 58
AN | ELTE o B LA S I LA () 2y 2R )
AUREIN . mNGS £ 1 oty 2R 8 RNA il 4 1
DU PP ASCRT AT 3B ) DNA SCIE SR i i T
ASCIRT IS Xof 8 L 7T 0 v B A R P 4 R AT A, A U
GERG YNGR A B R KRB 50T Y
SRR SC A5 B, 2003 4F % 5E SARS FEIS 5 A A&,
2013 4F % HTNO BT 1 7 A, 178 R s i 92
TR SR I 2~ 3 JE I, v Rk 2 S gt i e A PR
J B 77 12 4 B BT R 7, I Bl 2 i H 4
SN FAE B, HH mNGS HARERAER E 2L
G B[R] AR X 38 4 (24 ~ 72 b)) KGN 5% A0 B A X 458
AR IR, FEAGI BT B e IR 7 B AN ) 52 I R F
S R S WG I Parabricks K AT 4 B
mNGS A W B 76 B LA R 215, 8 i ) H]
NVIDIA Parabricks #X {4 ) Genome Analysis Toolkit
THAL K GPU e it430 , T LUK IR BE #1551
PEr e EE 2 Parabricks F BA 44 AT LAAE —
AR 55 dr AR A — A AR iR AR R A )
FOB Mt 4R 08 28 1 h RPN, OB (0 1 4%
JEJR S EFTRTAAT 1, G A R0 B TR A
AR ATTS 9o B AL A P T R0 T o
1.2 RT-PCR

S RT-PCR, BIVSE I 52510 i i 5% 58 5 Tl
BN, B SR S HU 9 B BE PR 2 RNA 3 i
S ST 7E I B AN DNA (eDNA) | S8 S5 B 6 40
SEPERTIY, LA cDNA SRR 5 18 9 D A4 A% 1R e

G P3G R  RR th Ot YR RE R D S TR
WF5E AT LU 3 PG5 5 1 i 55, $E4T 55 i A T
RT-PCR 2 Wi#ER 5, Kl A 22 | 248 540 5 i B pl
BRI AR AR AR 313 G AR UK T R AT 18 T e
il R FENT o AR A I T % 5 2 A R I S B
LA AR DS AE N B BN Sl S e =
AP SR RT RE 23 DR S e e 1 e 1A PR

B R B A R DU AT DL 3 L RT-PCR 91k
FIEIEAT, ARV 5 g iy sk 2 280 4% A BA 5 ] 1S
Az IKEBEZ BB G AE B 08 & 10 2 EHEO0 RT-
PCR K450 £ DUH R e R 7 ORFIab 3K A N
BRI RSP TS R A TR R 5 L Y AT A
FERDECHRED , LA i 5 M (0 BV X B A R A 7
R % SRR R T B S Y R G, A R
T Py S TS e, B 32050 & A T A
T EARFNA G AT 22 E RT-PCR B 25 (4%
MR EAE NG, T H B U0 & 3k
FIFMR 2 F T e A 13 2 — 2 i fl, X0k &
SN RGN AR By (14 5 0RE RN S B R AN
“TRBAME 455, B B PEAR R RN A I,
FIRGI T RS B RNA, — B 2R 475 YL it ik
(o BRI BB P i 1Y 2 — A ek il 48 A8 5 IV 1% Bk
12 R BAPE (ARG I 2158 B IR 5 2 RNA, 7™
A AR B Y J5 PR RT B A AE . O B B AR 5=, 51
TREFASRE R A 7 5 BT 5 . QR AEERALAS 5 9
BRSO BE O AN, AN RB EL I SRR G oL, DR
YRR IR o it 22 , ol 4 O3 AIK, i 15 A% IR A 4 2%
@RI T RS, a3 P AR A 3 & FR
PERAEGTIERAEA Y, Ry HLREAER B2, 7T LA LA
NILAS T S S DR A 38 B — i 0 1 T
RNA ; ZORCRFERRAL & A e 507 How i & ik 5
R 300 B, AT o X B B A 22 4 B A6 [
kSR AR i [] — 7 s A2 i >fe 14 I R 4 B 7
RNA L, @B CT 1%, CT & R Lo
B PSP (R S il AR S — o 2 M Al AR
SRR I 5 1 22 H A 7 M il AR Y S AR R R R
FEARL, BRHHE LSO S22 W7 TR CT SR 2 G
SLREAE Al BT B A6 W0 37 5605 B, #F — 8 R LR
EESBAPE . DAAE {8 RT-PCR A4S €460 357 6 7 45
WAAIAE T SE I 2 R AT, R I ROR AR, B
Novacyt 23 7 IF & B9/ #5 20 RT-PCR X 4%, RE8 7E
2 hNARTS RN 45 2R . Qiagen 1 Biomeme 23 #] L JT
BT HREA AL BEFT RT-PCR A & & 75— E 1 7] #%
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SRS, b AR A 8 K DU B S 1 sl Ak, I HLnT LA
FEPENE — AT,
1.3 CRISPR

CRISPR £4: i [ 5 RNA (gRNA) Al Cas & H
R, gRNA BERHEHE T Cas 25 IR W IV #1345 A 45
SRS RNA B3 DNA 431, Casl3a & H7ERE R
PV EIFEAR RNA B, 24k )5 JE#EAR RNA R
X TEREMAR R TR A 28R IE 1 RNA
HFE0T, M A 56N RNA g V1P a2 & H 7%
HAF5 . ZE AW A A48 F RT-PCR B4, {2
J& CRISPR R 40t B[] v 082, 75 A2 A6 A7 I 38 Ay ]
il , LR S R SR A TR,

CRISPR H A 1 59K ik s 20 2 19 1A B foff ) 32
T CRISPR [ H AR FF & T — Bk U i 2 5k HR 95 2
RNA 5%, %07 AL F7 ai AL A R 4y F-FE &, 5F
H AR = AR ZE 1 h NS, &
PIPEAAE T AT 22 4= 0, B s R I e 3t
e B AT HE AT, AN, BT P R T HER AT
SHERLOCK #AK ,iXE RS TLiE X RNA i & DNA,
RPEARE T T,

SRSk F L ANGE o DA R N 43 B R Al b
RNA SR B A0 08 s WU RE S/ 1 h (NIEAT
W MJCH 45 Fh A2 24 ik 45, H BT — T B
TR FH A B B REAR IR RE B TR R8T
14 HFERANFSHERYIEE(RT-LAMP)

ARSI 1 (LAMP ) BOR B R 502 0 H
PREEDR e DI R TR SR 5 | W, (i FH 4 3
DNA R4 B AEE IR S5 08 T DRIR A 43 b DL 52 A%
fad 4, RT-LAMP 35 H AP 1P 54 (T 18 4G I
FATAE 0 25 SR W 00 T 45 P 55, A5 BT COVID-
19 FyPRE | AT FERYIE R IZ W

WAL T R 2T A A P & T —Fh 26 F
RT-LAMP H A 5587 e #5400 75 1% iLACO , I 7E 15
~40 min P PR RS IR e BE T 2R e v B
RNA 5 IR A Y B pH $8 7 FAE A 1, BT DL
T A B €0 11 A5 b AR A5 G 25 2 BH M S iz Tl
3 pH F5/R FI MR LL A AR Sy w4V RN B pH 4
N IELE S5 i FAR RS

MITIE 2 LR A IRk AR 2 e 11 4 A
AR ST )9 D 2 TR A D8 T A I PR 2% B I PR AR AIE
B CT A 45 28 50 40 12, 33K 3gh J TR AT 1580 B A% R
I B 12 TG 1 < S bR e A B ER H A R A T
TR S5 AE T R I R T R A, T A S U

B, LRG0 2 S 8 20 ok A A, T S U 4
WH L], SEETS 20, R L B H AT
Do B 1 B 2 G 5 A, ol T IR AR 7
BN T RNA B W 6 JRIAL, B2 R 00 414 30
IR s

2 GEFWNTGE

2.1 EEBERRNE

() 422 B 6 LA O R AR ICPLER B Pk,
Uik SR BURZE G5, 2Ot C PTERE AU
SRR HE IR 2K (3 E N (1 SIE /WY % 71 % N5
FETE R S0 e 1 IR O W fi 0 ok S Mot |
PH P 55 BAPEAE b ) 45 5 58 B 0T LU B A | R 8 S 1
T 2 2B A L PN 96 D 1 A3 AT SR DL A R 45 2SI
WIS DA ) A7 2R ) T L R o R R
% AneiEfesats R,

WP 2 i ] 5 i A 512 6 2 A — 1510 3 el A e S
YL FRE FR 02 rp s ) 40 B R O A e
i 1) T 422 8 7€ D' 52 90 45 SR b s J8 3 i 3%
AR B R B L
2.2 WHEEREHE

DECIPE JA AT R S AT 5 PO RR Il
HOR GG R W 55 15 5 B8 P05 78 48 L 49 A 1Y
J7k S POEER BT & I FEOC Nl fE 2¢O B R T
X SRR AT A0 R A7

BT, 1 # Y /2 D& 1 2019-nCoV
BRI B 1gM B R T ) (28 0 S e 2T
B o AR MR AR 4 A B 2R P Al ST
PR, AT S KRR BE 7 AR S IS, BEAIR T X A
HORMIAE TG Y i KBS, AT AE 10 min PN 52 BRI, AT
JTZHT RS 22 Tz hao S mEs D
KR I SRR YT DN, BEPUHE A
MERIEHRIZITE S,

A, R A B TR AR R PO Tk
452 AT A B D A ] ) 4 37 S50 e 9 B O 5 9
JEAT PRGN &, R R — I S AT 7E 10 min N
SE BT 2 A DO O A % & T DL e
WA, 220 I 37 S PRty (o 1Y) 0 2 T el i 5 S
Rk AHE, SREm kI Jr A 0, T 46 5
D7 130T, B e PRPE A Hh 232 7 3 ek i 42 1) i B 12
Wy T, B T EEAEH]

2.3 RREREESEMHEAR
S ABTRAE I JF R 0 W USRS AE T
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ARG R — 5 KN 4 UKL, I 5 TR T T
FL A K R IAWL , SOPR ISR 4 o IREAR 4 7 55 R A 455
K iR TR B o = 7 T T S R B i A
EPEES

HAT, F AV Bs e iy ik X 2082 A1 A 55 0 1 S0 30
B KB ABNGAE, B 0L T " B B R B
2019-nCoV IgG/TgM BT AR B G 46 3 5] & (A 1k 4
) LW R ER IR WS B i,
ST 1037 | 1% 4 i BP AT 78 10 min PN 58 BT
AWK, TCFFATAT B A, AR 1] 5, ARk 0 A ] S
SR TR AL T A 8 HERR T B, (A2 7
TR, T SR A A5 O A 1R 2, 23 e A T 4
S 2 PR A JER G B ) 55 i a8 SR R A 5 B0
B R, FEGH IR
2.4 IgG & IgM Hifk e il

PR R, BRI AR AL 3~5 d )5,
HoRR S E 1M Ptk 2 2 BB, b5 45 570 16
BUARTF U o B B, L A2 300 JHL T 6 A T 3 K i
B, BRI, ARG A IgM BRI 1gG iikh
1) SR8 A0 I 7 T SR A R il 2 A B ZE b 7T

H AT, B IF 2= BT A1 BA B D F ] 87 e 5
IgM/1gG HUARTEA R & . Hod i Pk k-
AIFE 15 min 2247 58 SR, B AT 454 R0 L 25 5 H
L= ) - A (E b (0 37 R YN Nl
REIR T A 7= AR PUIR, DU RS I AFAE o 1 0, Rk,
PO T FH X% A2 1R 4G 00 BF 14 %) 9 051 20 1 7 %t B
W, T LA f51) 32F 47 HE A 0 A, (AN BB AR %
PRSI 77
2.5 [EBkfR R IR FTNE (ELISA)

Pt SK 2 W o6 5509000 e 2 2 R P e D S b AR
SEPEGE A DR AT G RE IR ) RE P R R A I ik,
SR A TURh EZ S .S B M & LE
B N B, BEXT SARS SR 5 09 53 40 BT &
PN E ARG SARS BE 7 EPURM FE PR,
B e 15 SARS-CoV Y N 25 1 HA & 1Y 7
GUARARLTE , F st N 2 Al m TR b s T8
R EE Y ELISA SRS o b i 8 19 N8R 1 3%
PRHEATY 38 5 s b f N2 1 PR 9 40 3R 3R o
L I K AT B A 21K it 51 41 SR ) 58 77 N
HALaifbEr N & AT DUE PR iR T ELISA
LRI

ELISA Al i) 46 a2 F G IR AR AR 25 o R AR
T LR8I v — AN & e R B 0 & IR, K

RFFEARAGIN N 5% SR e IXURS: 5 A7 458 v 1A 4 e A R
BEAUEHRAERT 00 HABRR I TP Y TG IgM
— AR S T~ 14 d A e B, i A RE 1K B R4
LWH,

3 RESBESR

TR BE IR 12 WAL RO B RO AL S T ik 2
— o JATEST BRI AT LUTE A 6 E 1= E R
A BSCHENE T, (ER AL G2 1Y 73 B 4 5 7 YR T 2 28
FEIRZ K, B R S A 2 A T A R A M 5
ik HAEDRERY , ANBET 2 KR BE LR H AR

TG T 4 A PO A BRI
SR TR UAVE S R s i e i
TEEIR I B O AT BN, R 5 20 1 45 FR E AR i o3
IR iR e by SIS s i L N A
FIMEE I, IR 35 MR DR 8 B e PR 2 22 v L DO 25
2t AEC FL AT T 5 4 (4 B A RE A TR
T S FEAT 245 9y s e K 0 A Hh R 6 A X

AR S AR
4 Hftb7E

4.1 EEEREAR
41,1 WEIRGE B 220 LA R 8

AEFERLEL 2w R VL AR — A o e 2R (]
F] T PR T 0 22 0 IR AR I 00 L 20t i T
B — AL R e 2% B B RO R R AT LA [R] s
XHLFE T e FELE N B9 100 2R 5 2547 = 8 12 0
J, S SR A A0 7 e 2 AR At 5 AL I MR 3 9 i
PR s R L BARAER B o A B
R AR S A I AORS T2 B 4 Sl Bk T
4.1.2 FmEAEYS R

LB A= 1y Bt i 8 g DR DU T W S 22 9
() AT O 5 A 0 es e, 3 3 R B BB R - R
WSF 5T WIREAS 1.5 h P AT — YR A 0 6 45 8T
TG REAE I 19 FROFIZIE H W, A &
Ge gk B PR HT e 1 | R i HE A A5 A
UE RS B0 B 14, AT LI R i A SE 3l P
Loy 258, DT K I B AP S AL s ) 5 i
4.2 POEKTTTiE

ID NOW J& 3 [E i 8 )12 1 43 B B4 0 47
RZ—, T H Gy Ve A 485 M A bt (9 45 58 1D
NOW 7E COVID-19 Ryif7H - —Z B4 A 514 fit
THEZET H, ID NOW i /i RPA ( recombinase
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polymerase amplification) A , F| Fi & 45 Bg A1 1E 1R 4
RSB ) RNA 973 . X RS 0 F R4
B RNA TR T BACAT , TS5 8 7T £ 13 min 8¢
B B TE) N gk 2], AT ID NOW A
COVID-19 {3kA5 FDA 78 5 2l F By #24%, nl
TR M F T

Bz oh, LSRR R 2 W58 N B &
— Bl FAR G Tk PR A ) B ) 45 BB e s 2 A
MGE Ik o 07 AT R A AR 54 ), T DL
PRI HEA b S BORORAZ 9 20, A 38 2 2 it

AITER) 4 210 7%, X FRPEE L@ ST 40
FERHREARTE

5 NG

FEARYRRENE LS 2 AT 2 S I R R
ARG 5 PRI > L R A7 A A I 45 = B o 25 6
T 0 2 A SR B T B, E R A D o R b R )
FERBPRYE A BBAPE By, N HETRE A
[RIASI Jy i Y9 A 26 45 B PR 3 o B, R 255
iz FHAS Rk 0 T A R S B0 e s s A5 A A T 4
BB e A A2 W RN H AR e 2 R R D
TR IE R A SR AG I B R) 4 RS I 25 R T Ak L RS I A
ARPRATG I PR 22 4 ARG 45 ARG A, BRI A I
BRI AR 1 — D MR R |
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Pathological effects of annexin A2 investigated by gene regulation
techniques

JIA Mengzhen', HUANG Yanjie'>* | YANG Xiaoqging”, HAN Hongyan®, ZHANG Jianjiang®
(1. First School of Clinical Medicine, Henan University of Traditional Chinese Medicine, Zhengzhou 450046, China.
2. Department of Pediatrics, the First Affiliated Hospital of Henan University of Traditional Chinese Medicine, Zhengzhou 450099.
3. Henan University of Traditional Chinese Medicine, Zhengzhou 450046.
4. Department of Pediatrics, the First Affiliated Hospital Pediatrics of Zhengzhou University, Zhengzhou 450052)

[ Abstract] Annexin A2 (ANXA2) is a multifunctional calcium-dependent phospholipid-binding protein. Previous
reports have shown that ANXA2 is closely related to the occurrence and development of various tumors. However,
knockdown, knockout or overexpression of ANXA2 using gene regulation technologies have indicated that ANXA2 is
multifunction and involved in various pathological processes including cells proliferation, tumor cell invasion,
neoangiogenesis, the plasmin system, inflammatory response, epithelial — mesenchymal transition, anti-cancer drug
resistance, and side effects. It also participates in the occurrence and development of tumors and non-tumor diseases. These
pathological effects and pathways of ANXA2 at the genetic level were summarized on the basis of recent developments and
we also explored whether ANXA2 can be used as a target for early diagnosis and treatment of the related diseases.

[ Keywords] ANXA2; gene regulation; pathological effects
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JESEK 2R 11 A2 ( Annexin A2, ANXA2) 43 F it H
36x10°, & A = AANEM T RE X 8. N 35 XI5, C ¥
DI AR O X R0 X PO A A A
R P HN AL, AT % HEBUR il — A~ HA 1 Ay
AT 925 2540, Y T 55 A MR A b 75 10 45 R i g 245
BN IS F AN A O A5 R 1 TR, 5 A 8N
HYLF 1 Bl JFSOG 77 (tPA) FT p11(S100A10 F H B )
S5A L, C i X IRAL s F-ILsh R 1, IFE AT IR il
JRas A 5 ANXA2 T2 4040 T4 Fh EL A 4N
JHEL P 40 P P 200 LS55 R 40 M A%, B 5 I A KRR
T — Z2 51 5 65 8 85 11 AH OC B 1% 3, B HE 3 L oAk
PAT EAS BEAE S N JE SN A5 L2 Rl A AR
N ANXA2 J2 85 S e B ANX RIE L5 22—,
TEN ST 2w o os fe )2, BE AR R GE
ANXA2 £ ZFp g thid 23k, 2 5EEN K E R
&, ¥ 2 FHLE, OF 5 TG A RS ED )
TISERIFZE R ANXA2 7625 5B /NER 41 i 58 H
TRTE 1R B 4 M v i 2238, 7R AR AR ] AR A2 1Y
SR RSB LPR TP v B AL A S R T X
ANXA2 i BRI AR AR S o 25 iR 32 3%
DR A BRI | i B R 3R 38 ANXA2 4 41 & 1F
ST, DASIBE 4 1 Ml A0 25 ANXA2 (9995 B84 ) b HCAH
A FHBLA, HRE R T 0T RE I IR I T HE A

1 EEFEER AR ANXA2 TP rIA A

UTARR, R PR R T AT ANXA2 Z)
REATSE o kPR A SR B AR A H AR A 65 siRNA (small-
interfering RNA) AR .shRNA (short hairpin RNA) 5
R 55 PR i) B L [l SC o A R A AR DG 9
( Clustered regularly interspaced short palindromic
repeats ( CRISPR )/CRISPR-associated ( Cas ) 9,
CRISPR/Cas9) (A, [H ANXA2 7E LR hif %
KA RARIT ANXA2 T AE (4 240 i I 5 ) 52 3 22 R
HI siRNA T4 £ R BEAIR ANXA2 R3KKF-, #L 10
ANXA2 [ siRNA #EA AN 5R , il i RNA 375 519
DR 59 ( RNA-induced silencing complex, RISC)
HLE 5 ANXA2 mRNA HAME &, MATT 51 H 7
mRNA [ fi# , 5 B 40 I o A2 W0 1k ANXA2 2 9 3L
BRH AH SIRNA AR A7 7 B A0 2R 0] L, 76 5 DA
FREcEe A RESE A mi bR HARSE N, 74BN &
JE A shRNA W] Hi Drosha FigAh Bl iz 2 240 iU i, O
£ Dicer f#4 shRNA Jil T siRNA | shRNA 75 5119

FERUTEIRAES siIRNA B HEA 3l 1 BB ANXA2
FE DR B R IG T 40 0 1 5 2 AR I, A A 4/ B
TE T, B A RS 28 B R A 7 A R R ANXA2
f/NER™ , CRISPR/ Cas9 2R 4t J2& i 24 Y 2 [ 44
HoR T sgRNAs JPHIRES M B AN EI 0 DNA
SHOE RSB R e S R R
v I CRISPR/ Cas9 & [H 4 47 A L [n] ANXA2 B F
D, HETZ R A8 ) ANXA2 LR DNA
JOR A e 20 i S PR TR Ay st

2 BUREkELRR ANXA2

2.1 BYK ANXA2 RTHPHIZARE b Bz -8 7 R 4L &
PRS2 TR NG 4

Y fE I Bz - [8) 78 )53 5% 4k ( epithelial-mesenchymal
transition , EMT) j2 45 HAT I+ K R HU 1%) 4 Jfg J¢ oAl v
DR R S5 B2 R AIE 3 b Ry ELAT (8] 38 26 78 1 4
Bt HAG, 5 ANXA2 AHSER) EMT 08 T2 &
e 1 5 1R 28 R O L, IR = A R
(pancreatic ductal adenocarcinoma, PDA) j&— i fiff
IPEGAESN , ANXA2 J& T PDA AHICHTR , 4H il 55
T ANXA2 3Rk kEE PDA WUERITE N, Zheng
AL g S /N L PDA ARRIESE T ANXA2 7241
I 2 T 1 7 57 SR T S A R 23 ( Tyr—23) o7 5 B R
b, 3 T8 33 Rho /5 PDA AU P LA KK F B
(transforming growth factor—B, TGF-B) i 5 EMT,
R ANXA2 808 FHHT ANXA2 ik nl A 3 PDA
e It 4R m LAY B IE 28, A JF R A ] ANXA2
MHIFATT N PDA 42408 THESRIE ) A S g
i1 Chen 45" 3 3 4 ¥ [7] ANXA2 1) shRNA S A
TWO1 F1 BM1 £ WK J 40 i 32, & 57 FF 53 M @ AIX
ANXA2 40 F , K BLE AR ANXA2 BT 4] TGF-B 75
T Snail/ Twist JEAEFH CHE 5% K 1 =3k, il 5
MR 0 B EMT 252 , A Ts /D A0 i 28 B %, Ml
AT S IR IT R AR 2R Y U, 2018 4R
Rocha %55 B2 B ANXA2 1145 17 T M 965 40 e
WFoE, $2 1 TGF-B 7l 3 i H 32 /K B & Sre /it &
ANXA2 WfR i, IR LI ANXA2 — 5 M fe it E—45
K AL, NIE E-S R Aok, 7 — g S
IFPE STAT3, Al i 5 STAT3 B R 1k, B R 1k Y
STAT3 MRS A%, LR EMT A OCH; 5%
¥ Slug AIZEIA , JE ML 8 Il T2 26 71 0 4 s 26 1 il
MMP2/9 )ik
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ANXA2 AT LE 20 AR | 200 B J5T 56 AN ] 1 240 Jf 45 4
TR T2 B2 A2 K R F 324K (epidermal growth factor
receptor, EGFR) DJRE, ZHML5T P i ANXA2 fEE H
P4 C(protein kinase C,PKC) F Src J{EF/ 5 T 5L
PN 322 5 R 25 (ser—25) I Tyr—23 v 55 Wi iR 1k
G, AT RESSES B EAa R,
2019 4, Fan 55" fF 98 R W, 164k 04 26 (06 C %2
& 1(RACK1) f& ANXA2 Fl Src B HL5Z 4 Al 4/
SWELEA LI ANXA2 #iR2 1k, EGFR 404
B A &35 45 435 g Sl R B I C i 2 TR 9 i 4% o ek 281
A%, Chaudhary %10 % BUAE = 4 FBRS€ 7T 1 24 B9
FLAR I AN rh KB 5 0 2 40 I B 3 1T ) ANXA2
5 EGFR WY 40 M 71 45 ¥ 345 &, fe R e A K 7
(epidermal growth factor, EGF) %S T 52 EGFR [F]
TR SR R i 2 18 il X B8 9 I A I S A A
Pk E A 40 B B, PN b Ak R AR R T R T A X
EGFR BN EVER 1 ANXA2 1EN Ca® #5145
HEM R I8 FER /o 8 e LR 4, 5 - Uk
i P sk -5 LS 2 1 400 B 48 A B PR, T 97 g
JRAGTE > BF9E & FIHHT ANXA2 H A BH 41 i
FM ANXA2 JIRERT 0] EGF 5% H) EGFR [FJE —
RAb AR BERR L N ALF EGFR /510 T Ui AKT
FERK 5538 2 , A0 ] = B R 7T it 24 %L,
I g 240 B %) 40 it 25 5 R0 ST R Wang 221
WL EGFR 7] 5 AT ANXA2 Tyr—23 fi &
WiiR 1L, fih & STAT3 i& 1%, i F shRNA 7£ % ik
EGFR Y I S AEFLAR I 40 ML 3R T47D 4 A rh A g i
Ik ANXA2 , AT 4] ANXA2 4156 STAT3 Tyr-705
MRk, B#AK STAT3 1G AL FAZ % 47, BH I EMT 19 % £
K, R ANXA2 0l if STAT3 it Jr U2 ik
EGF 1S RFLIRE A EMT, 765 5005 40 M b 3t
i ANXA2 W 5B %% EGF 5519 CaSki ‘B 35 40
JfL EMT #EF, JE4M1H] CaSki 40 M0IE S AER > . |
WL R LW ANXA2 75 EMT 8 vh & 35 AR,
AT RERL S TE AR YT L A [P T ANXA2
A 7E EGFR {5538 #1913 AT i & #5K ] 9 1
78 EGF 551 EMT 15 538 % b HA il T B
() CEETIBE .

2.2 B ANXA2 #P#I 40 f i 5, (R M AR A T,
i 5 I 5 7 25 20 B RO 25 S R 1

ANXA2 1B R 51 PR 514 12 5 DNA & 6™,

FHE AR SRS S WA RE . Wang o

RIRZ ST TR ANXA2 B FE 7 Ml i AS49 4
Jf2(shANXA2-A549) B IF W 19 BALB/c # B 75 )
JiebggE 23515 B /N T 6 B2, siRNA R AP 8S 37
(1) A549 ALY ANXA2 , [RIAF 248 it 1 4 B g 52 3 )
il o FE— 2 IE B R AR ANXA2 AT JNK/ ¢-Jun 18
B, IF5F p53 ML T UM T R 40 p21 ik, 51k
YA E ) G2 WS, DT 4 > . Zhang
YU shANXA2 18 % 3 5 e N 3L IR 40 i &R
T47D Fl MDA-MB-231, #1352 %€ mi Ik ANXA2 (1) 40
i, K IR IE ANXA2 $4] EGF 5 51 STAT3 B iz
Ak, T R ARG 40 A 53 25 1 D1 ( Cyelin D1) K-
ANXA2 L 2—Fh RNA 255 H, 7] S5EERE R c-
myc mRNA %) 3'UTR &G, DTS BOA% il 7 47
SAME LA, RO c-omye EAAKY . C-
myc 7EAE 0B FE A b R ZAEH , Cyclin
D1 J& c-myc A9 IE 7, o2 20 a0 5 A 5% i ok
P, m] SE R 40 M G1 5 S 3 4% A8, 41 i i 40 i
HagE

AR 2 A /N2 i 98 RR A 0 2, R e ot
M5 DNA | AR AR B AR s 85 5 5
IR N DNA #5145 AR (A 8 1~ 1 e 2 3 2040 i
PR SRR YT A B v B e 0 200 0 1 A FH sk 55 T
2 Al TR 200 5% A L4601 i 245 1 1 S B R AE )
Feng %517 3 3ot 1A P9 4141 M 2 3631 B, 3R /)N 20 g i
T A M A TR 285 1 5 ANXA2 84519 INK/ ¢-Jun/
pS3 AR p21 AEPH T Y SR R IR YA OC,
AR ANXA2 S0 T JET- 4R, ATk R B
24 41 M B 245 W R . ANXA2 A, a] 7 S U8 T 40 i
I Clq WBCIRTE S [ B 2406 , 10 1 200 B SR 12 ik
PTG ANXA2 FE IR AT RE FIVETR 2503 /N 40
I it s 1) B LR T AR
2.3 K ANXA2 BRRERBEZFSHMA 4
4

TR R — MG IR 2 T 259, 4%
A I A0 e A= 83k 46% , ™ B R 1
R ZE MG IR M AR ROR, HoRE R AT
V18 i 25 1 0 B SR R SR LS RS ) DNA 493, DT
SIERAE RN, 2018 4FE—TAF5E & 3L, A BRAE
ANXA2 ]38 3 L8l B 102 20 g R R L 2 5 g
SRR RN R R SR AR A o ANXA2 W] 3 i
JI e, FE G 4 L P ) AKT-3 % % ( mammalian target
of rapamycin, mTOR ) 3 12 5 H W', 2018 4F,
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Wang 252 F| ] CRISPR-Cas9 5P 4 4 AR F1 4K 1
JRA 2 IR T AE A549 20 ANXA2 19 Glu139
AT E I SRS R TR BB LS A, =
HILE T I TREB (5644 T EB) 5 510 11 1
A P S BOMLT 4L, 2019 4F Lei % GiE W] 1
KA R ATl bR 40 ANXA2 [n] 20 i 2 1 b
L, I WO B S 3R HE e/ B X 5-«B (ILK/NF-
KB) AR RAE SN, [F] I ok R R VT
GBS ANXA2 /N 14 d )5 385 Masson 464,
FER IR (B AR ) ) € i, iR
FEIK ANXA2 /)N Uit 1) o J52 J32 K2 i J5 1 Jisg St S AR B
W/NF X IR NF-kB BRI LA K p65 \TL-6 Al
YRFE A F- (tumor necrosis factor, TNF-a ) 55 281 K 1
FAACTBEART DRt ANXA2 7] 3 5 5 ok
Eee NS i N A A7 A [ A S A
I ANXA2 (933K T 2 B AR IR 75 3% i S50 o 7
RIVERIIA RO

2.4 BR ANXA2 M SEE

TNF-o 42 TNF B E R 9 — RIS
L, FERAEVENA R 1 A iR OCHEE ], B G R
4 J& 5 H I (a disintegrin and metalloproteinases ,
ADAM) 17 J2 24 TNF-o 1l 1A 11 G Bl , 5 5 2 il
RAIENVEBIRI AR, T W ANXA2 275
%5 TNF-a 21 i 7% , Tsukamoto %517 75 B 40 il
M2k L Bz 2 & s 1 siRNA 9 51w f ANXA2
B ADAM B2 H ) 1 AR P TNF-o 19 28 3
7% ., Tsukamoto %™ iz F G RE UL TE B (1 BN 5 i 1F
95 ANXA2 A] ELHEEE 5 IS ADAMLT , B (1
ADAMI17 % TNF-a BRI, £ TNF-oo 149 B i 16
o, DT A E S E B VT, DRG] ANXA2 7T fE 2
W/ TNF-o JliE 7% , B 16 98 9 M W I 98 4 /B iR I
M
2.5 BRANXA2 B EBERENREEEER
S KT 38 0= RE B RS M E & A4 &

SCHR AR 71, B8R E 5% 0 A w0 AT 1 3R A
kexin9 #Y ( proprotein convertase subtilisin/kexin-type
9,PCSK9) i Ab 45 19 38k T 5 41 4 52 i 2 11 2 A
(low density lipoprotein receptor, LDLR) i EGF-A 4%
FSRES &, TE IR P A5 11 T 28 !l AR/ V5 A e A 2K
75 JIF LDLR Ffi# , BAR/K P 19 iF LDLR B A% T 1M
PR B B & 1 - BE[E B (low density lipoprotein
cholesterol , LDL-C ) [ ¥ B =, S B I 4] B 1

FEP Y ANXA2 A T YK 15q22.2 1,
13 A0 5T 2H i, ANXA2 19 R1 4549 38 b 4 B 1
4e6 Hitfidh, Sh 4T 4e6 B 8 PMRE MR TR Z
A M ( single nucleotide polymorphism, SNP ),
rs11633032 Fl rs17191344 Jg SNP 1T g1 28 25 14 |
55 LDL-C /K- 1EAH G | ok B2 45 0 Jk PR ] 7= A i S
PRI BB 2 (1 45 50, 07 ANXA2 JE ks
ANXA2 j# i H R1 355 PCSK9 & &F It R -H A
TR B Z5 AR B0 25 4 92 ¥ PCSKO Tk 1 PR 5 1 410 1 541
FEFT, ANXA2 B4 DY 3R R 35 0] 401 il PCSK9 X+ 44
T LDLR (4 5 A 05 1, o {1 v AEL [ 52 O A e 2
RISy A e ] shANXA2 5 Y A4 it 9
Yl 2 Huh7 Bk ANXA2 40 L, 7] 980 5% ANXA2 Xif
PCSK9 C A &btaisl M1 Al/s% M2 (7 , 1
PCSK9 mRNA 7% 20 ifd v B335 hn, i % LDLR
Kfi , THE 2R LDL-C /K, UESE R fik ANXA2 B
TR PCSKO 1 PE R EIAE B v 1 v I [ e i i
JRUEG:

3 FFRIE ANXA2

3.1 TFRIE ANXA2 MEFARE~ESHMEH
k=g a iR E 23S

pl1 EA54E4 2 1 S100A10 Ay A B, 76 40 il
FEYEASAL B IR B R, B pll By C R dmsh Fa i n]
WA ANXA2 BRAY N R 2d LR ES 6 TE B+ IR
DUSRAA O e T PN R 0 AR R 1T A ANXA2 DY 2R
R BB IR AN PA (3L R 324K, 24 ANXA2 i &
IRE AT 0 AT W A, IR BT 2 R MMP (40
MMP2,MMP9) Z: 5 T il 8 K SR SN, 12 it 240
PRI AP | G B A, R P B A DA B i I
{18 202 A AR R0 (it A N R AR T L Ja sl
AR ARG R A IR B LR A
Jii Bt RE  Maruo 25380 R4 28 Ji TR A M 22 J3T 48
B2 AEATC RN, 6 8 5 43 ) 7 e ggg vl
B J3T-1 F0 J3T-2 4L &, £k W J3T-1 48 ffd &
ANXA2 FIAKE5 T J3T-2 4 &, 7F H J3T-1 48
it = IR AR T g 300 Ak 4 5K i TR L, TG J3T-2
21 it D0) 2 B S R A BP0 R i ) ) R O
L A B A, Onishi % il ANXA2 i
B3 5k 4844 ( pIRES-EGFP ) #5 9% J3T-2 41 Jifd & <7 1
FI8 ANXA2 1) J3T-2 4L &R | IR A% A0 78 JC i i
KB 28 d 4 BEAG IR, 78 Fi e v Co UL 215 1l
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A BT S A ok RIS N R AR K PR A s
M A A P I 2R A I o T, 2020 4F — 0 i
B 5T 26 B, 76 = B M 2L AR 8 40 B v Ak 44
ANXA2 A4 o 4% A R, B, A g R
Rt Rk ANXA2 A]3d 3o 41 1 i 8 A i H ik
VoS M A

ANXA2 i IR, 21175 Wl A 2ok v A] B0 Fl
RS i = N b o 1 = e N B B SR vt
F Il fe LA etk . HL A0 i LA R E P G (R 5
B t( 155 17) , AR AR Lkr 40 i i/ 9L 5 R =2
& o( PML/RARa) il &3 | PML/RARa fl &
HEAWIE ANXA2 J5 31 118 ANXA2 mRNA, i %
IR ANXA2 BT 38 1o B0 12605 9 S8 pl1 Rk (3
TS BB ANXA2 DY 3R AR k2T 375 il L S
VPR P A | R T P T v e A I B B
KRR YR AN i (o P IR & RE
SR, He 2514141 Y £F V5 1 T 45 55 M 0TS Toll £ %
K 4 {5582 7F PKC 16 1L, JH 3 ANXA2 [ ser—
11 F ser—25 {7 SR Ak, (51 DU 2R 44 ik 5, T 5 1)
pl1 2 3 I B (RO 202 A0 RN RE A, T B 1k
ANXA2 [ 20 MR 18 4% # , AT DREF ANXA2 FLIARFI
DU SR AA (A B K] 43, T s Tl ) X < B A AL D T
DB B A o, DA T 26 5 1 55 2735 2R 40 -4
3.2 FFRIEANXA2 R E R R ARIETE

PaiiE G A EEZ K (G protein coupled
receptor, GPCR ) ] J& 1 24 J& 2 1 ) i, o o] 3%
PKC FIEE (1B A(PKA) | [RS8 S S
A5 ANXA2 BEFR 1L, T 3 22 0 4 2L A R 4
FLERE I B2 40 B ( bovine mammary epithelial cells,
BMEC) 3458 iy e Z R E ' Ik, SRR T
ANXA2 5 3L A4 WA BMEC 354 % V) A %6,
Osorio % 1A N & FE 1R 40 F i & R 7T 5 5 mTOR
WA I 8 (A B AR AL, X 4= L& A A A B AR
. 2018 4, Zhang %' o8 T #F 58 ANXA2 5
BMEC H 58 4316 Wy 73 F P, #IH] peDNA3. 1
—ANXA2 ¥ EE{ARAE Ye BMEC 1 3635 ANXA2, 4555
TN, PR F R K MERR R AT, BMEC il £k
ANXA2 IE o] 9 O @ OBE mE UL B O3 - B
( phosphatidylinositol-3-kinase , PI3K) ;=4 PIP3 , #1fi
I mTOR BEER 1L , 38 o [ Wi 45 T 125 5 3 A
lc ( sterol

SREBP-1¢) il Cyclin D1 % ik /K 3, 22 1 PI3K-

response element-binding protein-lc,

mTOR-SREBP-1¢/Cyclin D1 {55 fAE ik BMEC 3%
B, A ELER T BRI R L A LT OB, i L T
A IEANRT TR, ANXA2 T BE S 5 52 0 41 i
JE PR T R A A
3.3 TRIEANXA2 25&MEEEGEAE
SCHR 7R, ANXA2 B0 I D 23R 1A AT 36 o0 35 75 —
RS i N B L 2 5 A FL Sk 06 75 18 s
71 PFIRTE A M | A0 MRS B Y B RS A
W, S5 Z R ) b R 20 00 2 I AR R
AT R R A A i s B A 1 1 WA B
TR, 700 O P TR #E HSNT 1 &
rhi % B AR 2019 4E—F Sk s, JESE
FFE 1 1( Non-structural protein 1,NS1) J&—F £ 3
AR, AL B AR A D AR I N o RNA 25635
N C AR 38, 350 35 i 3 B A AR, 3
il e S, TR R R T N TS
ANXA2 5 NSI 7 & i /B 88 HSN1 & il v iy B4R
YEFIBLH], Ma 2610 FF] RT-PCR 9734 A549 200 )
ANXA2 SEH SR 5 F H e 3] pCAGGS-HA #fk
g 2 0OBL pCAGGS-HA-ANXA2 , 7 5 ki K
GD1322( H5N1 BE#K) e g A549 4 24 h, £ il £
A0 B T R G, e g 2R DT UE 5L g R W
ANXA2 AR NS1 BY#E73F, 915 NS1 C R Imal
B EAER, s w2 . A T R AP UR
YL 7E ER AL, NST 5 p53 454 1l 4 1 4 g
JHT, 3T ANXA2 Al NS1 2 [8] A9AHBAE F A K p53
14 Vs 76 45 PUAE L, NS AT RE AR A 4 322 4 7 2 it
ANXA2 il p53 254 LIl g =

4 I%\ z:lél:

ANXA2 T /E T EMT 372 00 A [F) 437 5, 78
EGFR /31 EMT 15538 B B A7 1l N B 1E
. ANXA2 HAHEDRB RS A0S, E NS
AT [ g, SRS SO LR bk, VRN KRR
1, Tyr—23 7 55 B R A J2 ANXA2 FH 41 J 1) 40 it
FETHASOL A S HRERTT | ANXA2 DU SRR AT {2 9 2T 145 Wil
AR, S AR AL BT | R IR R M A L
PR HEHT A AR, BEA , ANXA2 308 0] 9875 41 g 4
Az JRAE RN B, 2 598 7 A i JE I 52 ) L
TR R, 25 LTk, iz 3 DR R B AR 8 7R
T ANXA2 HRERAER  #h e T X ANXA2 5 I HLH]
AT A B TR R AR ANXA2 14 i 5L 30 12
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Diagnostic index and analysis of an animal model of yin deficiency syndrome
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(Henan University of traditional Chinese Medicine, Zhengzhou 450000, China)

[ Abstract)

previous studies have involved kidney, lung, spleen, stomach, and liver yin deficiencies, and summarized the modeling

By consulting existing articles on animal experiments of yin deficiency syndrome, we considered that

method, general observation state, detection index, and drug reverse syndrome of animal models of yin deficiency to

provide a reference to evaluate animal models of yin deficiency and direction to establish a more unified evaluation system.
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Table 1 Detection of kidney yin deficiency
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Indicators
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Results ( Compared with normal group)
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Table 2 Detection index of lung yin deficiency
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Results ( Compared with normal group)
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Table 3 Detection index of spleen yin deficiency
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Results ( Compared with normal group)
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Table 4 Detection index of stomach yin deficiency
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Results ( Compared with normal group)
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Table 5 Detection index of liver yin deficiency
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Research progress in developing an animal model and detection
index for yang deficiency

JI Lin', SHEN Qi** , GUO Xiangdong®
(1. First Clinical Medical College of Henan University of Traditional Chinese Medicine,Zhengzhou 450000, China.
2. Otolaryngology, First Affiliated Hospital of Henan University of Traditional Chinese Medicine ,Zhengzhou 450000)

[ Abstract] Yang deficiency is a common clinical syndrome in traditional Chinese medicine and is involved in many
diseases, such as yang deficiency constitution, which is becoming more common. Furthermore, most late-stage disease will
involve varying degrees of yang deficiency syndrome. Animal models of yang deficiency are mainly established according to
three aspects; simulating the etiology of traditional Chinese medicine; western medicine pathology; and combining disease
and syndrome, focusing on the spleen and kidney viscera. Studies of the essence and material basis of yang deficiency are
performed according to two aspects: 1. physiological, biochemical, and molecular biology, including endocrine, immune,
hemorheology, energy metabolism, free radicals, and trace elements; and 2. the level of genes, proteins, and
metabolomics. These studies and method help us understand the pathogenesis of yang deficiency and its related diseases,
perfect the diagnostic criteria of yang deficiency in different zang-fu viscera, and lay a foundation for the standardization of
clinical treatment according to syndrome differentiation.

[ Keywords] yang deficiency; model; physiology and biochemistry; molecular biology
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Table 1 Method of establishment of kidney-yang deficiency animal model

RERIFRE
Type of model

RO %
Molding method

AT ]
Molding time

SFPEIE I | EE AT A
Excessive fatigue, atrioventricular

disjunction type

FARRR
Natural aging type

R A 7
Panic attacks the kidneys type

AL AT AL

Hydrocortisone type

im0

Adenine type

PEBR R

Sex hormones type

PR MR R 1Y
Antithyroidin type

FREHRAY
Hydroxyurea type

FAMK

operation

R FHMEBE UL ) 126 TR] MR TR A0

T R A H UK 22 T8 0 R RS 5
The ratio of male to female rats 1:6 were fed in the
same cage and the male rats were fished out after

swimming until they were unable to sink

PN GRS

Natural rearing of rats

BRI ETMEZT, SMARRER, f13505 H 24 h ILALTTYEFTRAE,
LEAh, AR A — LU B A 28 AR
The rats were placed under the cat cage and separated
from the cat only by the cage net, so that the cat and the rat
lived 24 hours a day to intimidate, in addition, every morning and

evening a live rat to feed the cat to the public

Ph 25 mg/kg MRTE i H 4524
The drug was administered intragastrically with a body weight of 25 mg/kg

LA 25 me/kg KL 42
The drug was injected intramuscularly with 25 mg/kg body weight

Pk 30 mg/kg MTE LIS 245
The drug was injected intramuscularly with 30 mg/kg body weight

L 10 mg/kg (R T R 1 TE I 45 24
The drug was administered intraperitoneally with a body weight of 10 mg/kg

PL 25 mg/kg MSTE 7 T iS4 24
The drug was administered subcutaneously with a body weight of 25 mg/kg

2% IR RN TR 2 mL EH 45 2)
2 ml 2% adenine suspension was administered intragastrically
TR TR M R ST BRI P S 4 2
Intraperitoneal injection of estradiol benzoate soybean oil diluent
LA 1T ml/100 g /KT 0. 193 B 45 25 75 SL 5 A s e
0. 1% Propylthiouracil was intragastrically with a body weight of 1 ml/100 g

T b U 30 mg/kg/ JH]
Methimazole was intragastrically with a body weight of 30 mg/1kg/1week

7.5 mg FERENRIE T 45 2y

Intraperitoneal injection of 7. 5 mg hydroxyurea

HUPRRRIER B0 SLIBR | S2ALYIER B _EIRTIER

Thyroidectomy , ovariectomy , orchiectomy , adrenalectomy

28 d

AR E

More than 1 year

7d

9d

7d.,10d.,12d

9d.14d

20d

7d

28 d

15d

42d

21d

7~15 d A%,

DLH B BH A R A 2
Ranging from 7 to 15 days,
in order to appear
“Yang deficiency”
symptoms for degrees

20 d &£y
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Application and challenges of a patient-derived xenograft model in the
study of gastric cancer

LI Yuzhen, JIN Chunhui”
(Wuxi Hospital affiliated to Nanjing University of Chinese Medicine, Department of Oncology , Wuxi 214071, China)

[ Abstract] In China, the incidence of gastric cancer has increased with the aging population, and this is a
malignant cancer with high mortality. Currently, the lack of effective anti-tumor drugs is a key concern; therefore,
preclinical research is crucial, and animal models are important. Modern research emphasizes precise tumor treatment, and
patient-derived xenografts ( PDX) have emerged from related research. PDX are highly consistent with the biological
characteristics of the original tumor, which addresses the deficiencies of the traditional cell line model and provides a new
platform for tumor research. In this paper, we review the established method of PDX modelling for gastric cancer. We also
summarize the related research and its application in recent years.

[ Keywords] gastric cancer; PDX model; review
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ZHWARE T BA MM RS B2 Bk T
RGN R A 2, A R B S S 8 1 A1
B, ASCESE T B PDX B HENT ik IH
YT LA R ARSI, B2 8 T # N7 E JR PDX A
RUBRAR , BRERARINT

BJE PDX AV BT ik

AL —ASERE Y PDX BRI BRI T =56
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B R B AT FR (4 f 35 b (A PDX A8E 280 11 51



148 vp [ R BE 2R A 2021 4E 1 45 31 555 1 Chin J Comp Med, January 2021, Vol. 31,No. 1

A RO AATAT R, IF H ctDNA 97K F
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B H ATy 1k 36 T 5 8 R W IR 2
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RO TAD R TTER, B, Wang A 18) e 5y
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AT — 88 ATy, 8 AR E 5 | RS I L2 400 ¥ 97
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W1, R Z BT 4 24 X I BT N RE AR
(intrahepatic cholangiocarcinoma, 1CC ) F1 /i 4 Jid 9
PDX AU bk LR 1) 7 A= ROR .35 1B T A 280
TR EBV ARG B Z1HI LR
3.2 #EREEK

fifrsg S b RS AP S EEIR Y 4~ 8 D 195
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L, 26 J A (8] LA K b 24 4y S st 3 45
HEE, XTRIE A E A P DU S R R R N
SZARNYEE  J PDX R R A X 2 B ] AR
XFIE#E, AR E I &K T —F miniPDX A Ff
EEE R B I 40 B i A s AR R i N
R G I 24 W R Y T R e O I A —
Mini-PDX #1454 DNA-WES/RNA 43 # 45 S5 %
P A48 W R 8 B SRR IR YT M 5 P A E)
B
3.3 ERAREH

FEFE SR AR R v, N 2835 0 32 7 /) BRUEE o
TR, S BOUE ) 5 5k U8 15 AL A B2 i 4 ] Jo v
JE 77 85 B 1 el A, AT R L e A B, 18
A2 B FEAFAE B AR 220 — T4 %
24 FREAERY 1110 4> PDX FEAS BB 5T & B, 78 PDX
& A 1 8] 3k A5 1Y 45 U1 22 A8 (copy number
alteration, CNA ) 5 535 s it e 30 TR 4 A5 ) 5 DL %K
A BT AN TR] T2 5 DR 20 A7 S 7 4 o R AR e
7 TSR M 1 ) R o 2 A
3.4 LEFHERTE

WHT TR, 857, PDX AR (1) S 2 — 2 FH 4
PESRFATE 32 B AR UEAT IR A AR, P TE s
WERA DA G712, (91 A2 T R G928 8 5 7 LA S
TR S R AR 257 30Y L Lin 20K
2% CD34 + HSPC B PBMC ##i%| CDX B PDX /s
SUS AL o i 3 i 57 T PBMCs-CDXs, PBMCs-PDX
HI auto-PBMCs-PDX A i 1k f %5 T 2 /N fl R S
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PDX JF A5 56 [ [ A A58 BT (NCL) fY £ 5 55 A
fEfi P S P B Af 2 JE A7 6 2 ( PRoXe ) | BRI
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WP SIS T 28 1 St . T AR 1 248 B (patient-
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4 RE
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Research progress of small animal models of rheumatoid arthritis

LI Aimin", LI Xiaojuan®™, LI Ruisheng””
(1.Department of Rheumatology and Tmmunology, Fifth Hospital of Qingdao City, Qingdao 266002, China.
2. Research Center for Clinical and Translational Medicine, Fifth Medical Center of General Hospital of
Chinese PLA, Beijing 100039)

[ Abstract] Rheumatoid arthritis (RA) is a common autoimmune disease with high disability, and its pathological
mechanism is still unclear. Therefore, it is of great significance to construct appropriate animal models, especially those
similar to human RA | in the study of the pathogenesis and clinical treatment of RA. There are many strains and method of
rats and mice to construct the rheumatoid arthritis model. In this paper, we review the reported mature and stable rat and
mouse models related to RA.
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YIBORIGE AT 251y 0 e W 5 2 AR W OC BB, DAL iR
Z R RA W S YRR JEAT 1 A W7 M PR 3 A 4
I8, A0 H AT B A IR E 1Y RA R/ B
BREIELLRI A, 84 5 i — 2 WE 58 RA B R 1168
4 R B

1 /IR

1.1 FSE/NRERE
1.1. 1 e B s B M 2R R ( collagen-induced
arthritis , CIA )

CIA BERUR R ) Z A RA /NRBIE Z —
2 D 1 — 2 ELAT T R A W T R 1) A B A1 ] 5
By, Forh RIS (C D) W] i A N = AR e R
PERR R A Bt Y SRR C TR
SEA IR AR (CFA) LIRS , 75/ OB AR TR 17 4
PEFEFR S MBIk SR, — 12 AR &ik3
EnlG R RN B DBA/L, 3K 512120 % ]
DBA/1J /NEL, A4 C i S E RA B8, KR
ANV NS 253 o 8 5 Th1/Th2 40 i -4 K2 30 ) TNF-
o JL-6 Fl TL-10 & 21 4 5% 8 45 46 H, AT 22 f# RA
PERR , 1 CSTBL/6 /N4 C B SR R H
AT, AR ORAS B E R A AT, AR
FIFRS C A A RA SR [ UESE T g b Bh T
YA (Th 400E) 5 RA 19 & A FUw G O A % ¢
F, (HILAALS RA Z (86 B 3 10 25 R AN ETE
BRI T,

1.2 HiJE 35 5 M X7 K (antigen-induced
arthritis,, AIA)

ATA BRI IRAE 1977 4FRIEE , AT 95175 5 FI s
SebEg BRI N AN e e AT, H T SEAR
SEFEDCIE A AT TIE M A ek R, Hs Ay
FERE B Sk X 7 (4 S B2 1k e PN 3 100 g FHY 4L
A 1135 H 1 (mBSA) Fl CFA JRAW, AN R
AT, NEE 1 RIF U4 3 ™ A
KRR HFF LR 3 d JE AR Sl i, a0l
{2 R CSTBL/6 /NS CIA FIATA BB 1
HEAT T HHE, BB CIA Bl Tl A sy H ™ R
ZESREHR, AIA SR BT R i (E AR5 (a1
1.1.3 PR T 89 57 & (collagen antibody
induced arthritis, CAIA)

CAIA BERUZE 25 T N #E 2 (LPS) Al o R4 14
RAYESMA, T2 T A B Rtk e &
(8 A ARAIL R REAR IR YT . R I 58 B B A TR

EYEFE R 3 1g62a( A2-10 F10-21 .D8-6) Fil
IgG2b(D1-2G) AR, L R0 T C LAY CB11
Br(CT 124-402) %155 CAIA M= A 1Y | BFse &
B CAIA f950 5 MHC A G, (5 H: & 5k R0 =
AR RAE AR B G Rl CSTBL/6 /)
B, T W EE N 10 mg/mL B/NEAE € TS, 1T LA
FEILR WA PR ™ EA KT R . Hutamekalin
VR, LPS FIR AR, BERE S & C TR, X AERE
Ik LPS MY BEMEVE . 1258 AL AR ) i L 2% 5 %
TS AT 2 N
1.1.4 FEHAHREWIES M X R (proteoglycan-
induced arthritis , PGIA)

PGIA BEALRA I R (PG) MBI 5 T 1%
Sy /N S A T AR e R Y AR
Ik SRR R R 2 RS, BI7E 0 d,
21 d,42 d X/NRSEATIE IS TS, 4 F8 LLS T S 5
PP RIS XETF A PG G/ BALB/
¢ C3H F1 C57BL/6) /N, Ml BT 50R% . AR ik
N PG (HHARBURN 4l fh i 72 L35 8 2, i 9 S A 3
IR, PRI Tshikawa 265 R4 PG AL K& B ME
£ BALB/c /IR 19 2675 R kA R (AL & R
RABRIET A PG 5110 RA AL
1.1.5 iR & PR ot e T R ( delayed-type
hypersensitivity arthritis, DTHA )

DTHA R34 & i 15 RABLAY #E C57BL/
6 /N B H H K % % 100%, Atkinson ZEU'6T ¥
mBSA 5 CFA IR &1 C 1 btk g 4 C57BL/6
ANERURFR 7258 4 KERIKFEST C T HiR M 7 K
FESEA mBSA 1 PBS T4 RHS, Bt 3~7 d,
ZIN R JTCHL T HH B 3 61 RAEIR, 24 14 d J5 RIE
THiB ., Tanaka 270K mBSA S5EFEA C T HS
F T ESTT BALB/c /N, #1H mBSA 78 2 )1
SRR, AT R A 25 NSRS A
DTHA # & T H BRYE, 5 RA A2 14 i e PR 4R
AHFF
1.1.6 %% -6 FR 55 #4 i ( glucose-6-phosphate
isomerase , GP1) 153G %2

2001 4F SchaHer %" 1 K HRIE T GPI 5 RA
A, s A DBA/1 /NBUR NG GPT i
T RA BIAL NG 35 RITIR, &2 Bk IR G b Ak
FATLL I W, I AEAT T SR AS, MR AFSE GPI
£ RA BA R e iR FALHIR L T8 F A,
117 SEEpRIEHEATE MO &
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TF 5T 3 DA SHE b9 MR T 1k v 43 5 1 o 1) 4 TR 4
T R 1 5 T U C3H, C57BL/6 il BALB/c
INERAT LA T8, T LAEEST RA /R
1. 1.8 4 BR EA 41 M BE 75 3 19 5 15 4% ( streptococcal
cell wall-induced arthritis, SCWA )

SCW RIS SUE /N RO AR | — g i
JUN G, R M 7k & B0 e 235, 7E Ib SE Al
e BRI BROC S S AT — IR B 2 IR
S SCW R B (n=3), i[i%E S A8 /N R 5C Ty
K12 GRS R A BALB/c \DBA/1 H1 C3H /ML,
ifii C57BL/6 AP &R
1.2 HEREB/NR

WFFEHRIE P 1 TNF (Mg IR R 1) ik
HER 3 B 51 FE RA RE R R 5 8 FE A
., IR TS AN RA BERY 5 38 KRN B
RA BRIth Z A HGH
1.2.1 K/BxN /Nl (K/BxN TCR-tg) FE7#1

K/BxN /NEUZ—Fh B &P %, %/ U
A5 3~5 AR A & e A e R Y TR/
HA 5 A RA ARRIPE R | s 26 i F i 2 VEAF 1Y
B, A RO BF ST RA & HIL AR 4 1 3h 4
RIS AR R 5T R K/BxN /N RE S K/
BxN STA BLHEILIAFSE RA &A= A Be pLhl, Ay
Pe AEIEE /N AR AT 3 55 K/BxN /N BRI, Bt 25
W — M O R RAEIR , — B AE 10~ 14 d )5
SIRFEAA, Bl 72 LR N 2 008 aR | ] T A i 4
LT R LAY (R A M ARG e
1.2.2  TNF-o FERE RN AR

TNF-o 5% 3 /N RURHEA N TNF-o B 3h4)
AR 7 T /DN RS P G0 A DA 2 32 R /DN RO L)
BCEFEREE I, v ek A TNF-o, SEBLOEHT R
FIERAFAE 1%/ BB R T 46 S C57BL/6XCBA
352, -5 DBA/L [RI58, 5L B T BH Sk A I R AR AE
Pl DBA/1 5 TNF-o BEA1E I AT N & RA™ 2T
IZBEHIN 3 ~ 4 SRS TT IR (A BROC T ik, 9 JR A2
AP IR, /AR B s R R
PRI AR PERAE W TE R . W E A AN R
FRIE T B 206 56T 9 (IR YT DA R LR AR /N S
CIA B2 ] ) 2 S S 5 >
1.2.3  SKG /MR

SKG /N # T BALB/ ¢ 155, H ZAP-70 JE[A
PR ARG AR R B R Y, J2& i AR 1L-17 I
HEMBRETmFRE  BARIE RN A & E

KATHAERL T BALRE R 5 S0 RA AL/
SRS PRIE AAE 2 KA DR 7 T e AT 1 5
WIS RR A AR B I 52 LG Y i A8 an fili 48 | B
RAE M2 RS 258 % RA Fir ik A2 1k iy
({5
1.2.4  TL-1 SZAARKS G IR /I R Y

PN — e AR I 5~ 8 A2 B R KRR K
TR IR b B R IR T A A AL B A
Mo AT AA T HT BALB/ ¢ /N, X T HA
it 78 B/ N A K

2 KR

RA K FRSh Wi 43k v 155 K B sl 4y i Y
Frp R UESS A AR R,
2.1 RA AEXRERFRNPIEER
2.1 1 WIRIFEFPEATR (CIA)

CIA JEA 2 K B RA BERp i % I vk 2
— W R SR EE R C IS IFA Z2HR4L
Bz TS, 1 JE MR T S i g T AE R 7
d J5 B SETT AR b Bl AN Bz Bk & 2x, 3 ) R R
R BRI A7 5 ~ 6 JR G i B ek AR it — 25
TN, G 3 BT B 34 327 10 A B Y 4 Tl AN
R . 5 s 4 BB DA DR #l LEW K.,
S TR 220 308 5 A [] 7] g BT ) SRR T A B Pl
4= C 757 RA, & B 771 1 Bl ] DT AR AL 3RS 9 R L
Jo 18 3 M LU ATGR) £ A9 s, LR A B S R i
KICHL RA, R EDC R4 C &2 CIA
B BGUE T TG I 7E R P98 A AR S DMY ¥ g ik
HRARERF SE T I B 40 M EL AT S 8 9 4R T, 2k i e
G Bk S S R A
2.1.2 AEFIEFIOE R (adjuvant Arthritis, AA)

AA R iz [ A9 R B RA #55Y  IFA
FICFA BIANIERY 1 e X R A i 5 ek £ B iR
Pt — 5 HLIR A B TR A A T o R K B, IR
IR AR R TRA, IR A BT AR CRAPY | 7
R a5, R VA T PG AT B — i T EUR S 10~20
d ISR RYERER, 207 20 d BB mE, RIER
IO W, TR S R SRR A R B A O
TG 516 R RA B BRI, (24 1B
BRENREZELIN S . AA KRS ALZE TR E 4h )12 A
F RA B R 25 B FiG o7 wFgs . A 40 H
Wistar KA EE AA BRY | 04F T IR 4T % nl 47 2008
BRI, R BUS B K, AT RE S IL-1,
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TNF-o F I 4 8 3R B 1K B B A G, F
SESHEST SD KR AA BRI AIE T R A
PR EA B RRYT KB RA /ER, X AT RES T
RAEN T IL-6 IL-1B Fl TNF-o /KA K,

2.1.3  THIEN A\ BE 54 (DDA ) i F: 19 1 &
(DDA induced arthritis, DIA)

A Z2 R Lewis Al DA KR, 2 P4 2
mg ¥ THERRZE P 09 DDA ALY IS | v] 75 S8
ZRATR IR TFA J5 4T, ol &l S AE G %,
T BRI R O T R e I A48 9 v R R
IREEAR Y AR R LA 2 06 R A 0 48 E AR 1Y
Falo
2.1.4  BEBKTEMIBES 0 C T R (SCWA)

SCWA J&4 A i BE Bk TR 55 A 20 P 1) Jik 3R -
ZRBHR AW, S TR EIE RN, 24 h J5 R0l H
PREH S A 2 OGS IR Y o MEME Y Lewis
(LEW/N) KB, 5 5 J5 B9 0] 3 A48 B 4 30098 1 ¢

TR,
2. 1.5 RIS S A9 9T & (oil induced arthritis,
OIA)

OTA J&=— 7l 3 PR FR il 1 | el ) KRR DG T 4%,
WERRERURAT DA KR TR TS IFA JE Y
SR TSNS 14 d BT RIEAR , 56
TR A LA 2 R Y S R OTA &5 CIA &
PULFAR (HARF= 4 CIT BT, R H B IL-
2 IFN-y J2 TNF-a kP,

2.1.6 FHAEFHEATR

Wk K TRA 2545 K6 Mib #4785 OK R
R PSS, 4k 14 d, —RAER )T 8~12 d M
PUOCHT RAEIR, JUJH S5 95 95 a2 e 1 e, ] K A
IR, o BKRESR N DA 3, LEW K.,
RIS NS0 RA HLEHM
2.1.7 Avridine iFFRIKETTR

I E W Avridine TEHT T LEW K BT
T AR BR DG RAAY 1 DR B2 e e 1) R AR
BERA G ST R AR X Avridine 1551 ¢
T RAT PP AR 32 B T 0 B S K A
PEJT TH Y
2.1.8  HCE IR IR T 1 (COMP) 5 5 19 ¢

COMP AJ 1755 /™ 8 (1) 515 22 I XS R o0 8]
K2 B, R EEGSERFN COMP B
ek G 7L, B NES FHIBEKRRED

R, GG R DA A LEW KB, (HIZ R i
SRR DY,
2.1.9 A H TSI T 09 95 & (pristante-induced
arthritis, PIA)

AT RN AN B 7 %5E (pristane ) 300 pL J2 T B
M S TRURK RS S 2~3 5, A 0y
RIER AT RS0 A . 5 R B DA Al
LEW KE, %9 1Y & J Al 2o A 88 B> 6y
P e R B8 SR W A3 0
2.2 HERIELE RA S

HIEEFR RA A “JBE” “ D157 s 5 e R 1400
Bt ] PN = 2 B 5 AN T R BV R 9
YR GEAR A B 40L RA 5 v I iE 46 1] 19 G
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