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Analysis of intestinal microbiota diversity in nutritional obesity rats
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[ Abstract]  Objective The intestinal flora is closely related to nutritional obesity. Most of the previous research
has focused on the fecal flora of the large intestine, with very few studies on the flora of the small intestine, which is the
main site of absorption. We aimed to investigate the differences in bacterial flora between the colon and the ileum in a rat
model of nutritional obesity using microbial diversity analysis. Methods Male Sprague-Dawley (SD) rats were fed with a
high-fat diet (HFD) mixed with chow for 60 days to establish a nutritional obesity model, then fed with chow for another 60
days to eliminate the influence of the HFD. Total DNA was extracted from the contents of the ileum and colon and used as
template for amplification of the V3 + V4 region of the 16S rRNA gene by PCR, then sequenced to establish operational

taxonomic units (OTUs). Annotation and taxonomic analysis were performed against the Silva database. Results (1) Alpha
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analysis showed that the number of intestinal flora was higher than that of colon ( chaol, abundance-based coverage

estimator) , but the diversity was lower than that of the colon (simpson’s Index, shannon function) (P < 0.05); (2)

Beta analysis showed that the species similarity between the ileum and colon + ileum samples was low; (3) OTU annotation

and cluster analysis showed that there were obvious differences in the types and species abundance distributions of dominant

bacteria (top 10 in abundance) in the ileum and colon, with low overlap at the genus level; (4) The abundance of Rothia

in the ileum of HFD-obesity resistant rats increased significantly, while that of Romboutsia decreased. Conclusions The

ileum and colon had different levels of diversity in intestinal flora in rats with nutritional obesity. Rothia and Romboutsia

may be the key ileum flora involved in obesity.
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Table 1 Body weight and food intake of rats in chow group and HFD group

2059 Ho K (g) R TE g) H AR (g) R AR T Ak ;3 e e
Groups Number Body weight HFD Chow HFD :Chow
W AR Chow group 10 326.51 + 29.29 \ 980. 00 = 53.43™ \
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Note. Compared with chow group and HFD-OR group, *P<0. 05. Compared with HFD-OR group and HFD-OP group, ™ P<0. 05.
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Table 2  Effects of low energy diet on body weight and visceral fat of nutritional obese rats

2053 A KT (g) B AR () LN (g)
Groups Number Body weight Perinephric fat pad Epididymal fat pad
TR Chow group 10 351.50 + 42.05 7.85+ 1.73 6.75 + 0.76
s Mg T LI MEAIEHT HFD-OR. group 5 338.30 + 24.49 10. 14 + 4. 12 8.27 + 1.83
=R ERAC BT ) HED-OP group 5 400.50 + 15.89" 14.69 + 2.24" 9.16 £ 1.15"
2 5 k2 K B R RHIE RE B2 LB 3R, *P<0. 05,
Note. Compared with chow group and HFD-OR group, *P<0. 05.
x3 @R R SRR s S RE OTU Bk (& =5 )
Table 3 Comparison of OTUs in ileum and colon of chow group and HFD group
25 51 B [l % i [l fiz/ 45 AR
Groups Number Ileum Colon [leum/ Colon Correlations
HSEAREZH Chow group 6 490. 00 + 268. 20 430.50 + 31.97 1.18 +0.73 -0.77
g AR HED group 10 641.50 = 261.79 393.60 = 31.46** 1.64 = 0.68 0.07
T 5 AR E R, "P<0. 0555 A B i e x H A, #P<0. 05,
Note. Compared with chow group, *P<0. 05. Paired comparison with self ileum,*P< 0. 05.
x4 ARKEKEEG SHETE OTU UL (x +s)
Table 4 Comparison of OTUs in ileum and colon of rats with different weights
2H 5 Groups #H Number 1% Nleum %519 Colon FH KV Correlations
W@ A EHIEFEHRST Chow-OR 3 543.00 + 303.76 410.00 + 34.70 -1.00
L@ L R Chow-OP 3 437.00 + 281.30 451.00 + 9. 54 -0.99
e R IRDEFE IR ST HFD-OR 5 624. 80 + 251.97 403.40 = 20. 11" 0.28
e MR SRDEFE AT 7] HED-OP 5 658.20 + 300. 03 383.80 + 39.78" 0.02
T 5 DR A B LA, 7 P<0. 05,
Note. Compared with chow-OP group, *P<0. 05.
RS [ LA EEE alpha ZREMEFSEULIR (% +5)
Table 5 Comparison of alpha diversity index in ileum and colon microbiota
2053 Groups %4t Number OTU Ace Chaol Simpson Shannon
[B1f% Tleum 16 584. 69 + 266. 15 710. 73 + 205. 64 675.51 + 221.50 0.29 + 0.26 2.88 +1.73
251 Colon 16 407.44 = 35.71" 444.35 £ 29.52" 457.89 + 35.93" 0.07 £ 0.05" 3.96 + 0.39"

I 5RE e, "P<0.05,
Note. Compared with ileum, *P<0. 05.
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(=) B WiTE5 0% M (WBC PLT MPV NEUT ,LYMPH ,MONO ,EO ,BASO \NLR .MLR .ELR) Flfl
H:AEFEHR (TP ,ALB A/G .GLOB TG ,CHO \HDL-C ,LDL-C ,ALP) X} & A 3 H M8 HE R 1Y 2 BRI IRl &
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FRRRRRS 35 AN ST FEAS ¢ R 30T LU A AT P2 (B A A 22 57, IR 323038 TAERRAE I 4k (ROC) THA & 8 AR i R
O BRI AUC M, &R 7RI W MIEF5 T, % PLT &b, 58 B P4 4 246 b WBC,MPV  NEUT ., LYMPH ,
MONO EO ,BASO \NLR \MLR \ELR #4 & 2 % %t BR2H , H A H8 05 LU (AR R 09 AUC {HIHEIR 0. 95 FE A=k BR TG
o B EEZE AN R A AR 4 HDL-C \LDL-C TP H1 ALB 4 i % T/ BiZH , GLOB . ALP 1 CHO .35 5 T
W41, ALP F1 GLOB [ AUC fHI KT 0.9, & AWFFEIHA 1y Fi i g MU A: (b b5 ol /R 5 BB A R B
BRI 2 S 25T 0 DG EEHE bR, IE X5 B PE R HE R S ST R R L S 5% |

[ S8R ] B, s A AR A % 5 1A= 1k
[FESZES] R-33 [ XEktRIREE] A [ XEHS)1671-7856(2020) 11-0010-06

Clinical value of routine blood test and biochemical indexes in
cynomolgus monkeys with ankylosing spondylitis

LI Yuying', MAI Dongmei’®, JIA Huanhuan®, WU Zhiheng’, HE Ganghua®, TANG Shuangjie’
MA Chenghong*, LU Li'*

(1. Guangdong Pharmaceutical University, Guangzhou 511400, China. 2. Guangdong Laboratory Animals
Monitoring Institute ( Guangdong Provincial Key Laboratory of Laboratory Animals) , Guangzhou 510663.
3. Guangzhou Blooming-Spring Biological Research Institute Co., LTD, Guangzhou 510900.

4. First Affiliated Hospital of Guangdong Pharmaceutical University, Guangzhou 510000)

[ Abstract]  Objective To investigate the clinical value of routine blood test indexes (WBC, PLT, MPV, NEUT,
LYMPH, MONO, EO, BASO, NLR, MLR, and ELR) and blood biochemical indexes (TP, ALB, A/G, GLOB, TG,
CHO, HDL-C, LDL-C, and ALP) in cynomolgus monkeys with ankylosing spondylitis. Methods Forty cynomolgus

monkeys with ankylosing spondylitis and 80 normal cynomolgus monkeys were selected and measured for routine blood test

[EL2TH ] RA R H (2017A070701003) ;7R BHE 15 H (2019A030317009) ; 5 A kR4 541 H (81941010) ,
[EBEBE N ] ZEE(1994—) , L, LW, 252, E-mail ; 1510558736@ qq.com
[BEEZ ]S (1980—) , &, it B Ed%, A YEZ . E-mail: 541608180@ qq.com
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indicators and blood biochemical indicators. Comparisons between the two groups were performed using the rank sum test
and ¢ test method . In addition, the sensitivity, specificity, and area-und-the-curve ( AUC) values of each index were
calculated using receiver operator characteristic curve analysis. Results  For routine blood indexes, with the exception of
PLT, values of WBC, MPV, NEUT, LYMPH, MONO, EO, BASO, NLR, MLR, and ELR for the ankylosing spondylitis
group were significantly higher than those of normal cynomolgus monkeys, and AUC values of the WBC ratio index were
close to 0.9. Moreover, blood biochemistry indexes ( with the exception of TG, HDL-C, LDL-C, TP, and ALB) in the
ankylosing spondylitis group were significantly lower than those in control group. In addition, GLOB, CHO, and white ALP
of the ankylosing spondylitis group were significantly higher compared with the control group. Conclusions Routine blood

and blood biochemical indexes screened in this study can be used as screening and drug evaluation indexes of cynomolgus

monkeys with ankylosing spondylitis, and provide important reference for clinical diagnosis of ankylosing spondylitis.

[ Keywords)
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ASO) #4552 JF ( procalcitonin,, PCT) F12& K12 K -+
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2 HZR

2.1 ASHARERKRENBAHEERENKLMNIERY
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2,11 L% ELFE AR Y He g
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Table 1 Comparison of complete blood count indexes between AS group and control group
fer It H Xf HRZH AS 4
Test items Control group AS group
SR N 40 40

FI4 3% (10°/1L) WBC count
/4 (10°/L) PLT count
SR MR (L) MPV
Rk 4034k (10°/L) NEUT count
WE A% (10°/L) LYMPH count
RIS (10°/1) MONO count
REFR PRI AN 4L (10°/L) EO count
WETR R 4 A 14X (10°/1L) BASO count
Fh b L I L 4 i NLR
BN A B/ Uk L A D MLR
WE R 4L/ H EL 4 ELR
BT A 4 L/ L 4A i BLR

12.52(10.45~16. 11)
456. 50(405. 75~538.75)
10. 85(10. 13~11.78)
6.64(4.85~9.53)
4.27(3.00~6.74)
0.83(0.62~1.04)
0.07(0.03~0. 15)
0.02(0.01~0.03)
1.51(0. 65~2.26)
0.19(0. 12~0.26)
0.01(0.01~0.03)
0. 004 (0. 003~0. 005)

19.72(13.98~25.51) *
507.00(411. 50~594. 50)
11.90(11.23~13.00) *
15.20(9. 03~21. 12) **
2.48(1.61~3.83) ™
1.03(0.80~1.36) *
0.25(0.16~0.35) **
0.03(0.02~0.04) **
6.55(2.85~12.21) **
0.40(0.30~0.61) **
0.10(0.04~0. 17) **
0. 009(0. 006~0. 016) **

xR L, ™ P<0. 01,
Note. Compared with the control group, ™ P <0. 01.
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0.313) . 0.85 (0.768 ~ 0.933) . 0.894 (0.826

l
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l
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Table 2 Comparison of blood biochemical indexes between
AS group and control group

Kz 5 X 2l AS 4

Test items Control group AS group
SRR N 40 40
MIEEM (g/L) TP 76.08+6. 28 80.52+7.34 ™
M (g/L) ALB 44.71+5.28 30.34£6.28 **
BRI (&/L) GLOB 31.37+5. 66 50. 18+10. 05 **
FIE M HLERE A A/G 1. 47+0. 35 0. 65+0.29 **
PPERERRES (U/L) ALP 158.28+75.57  681.05+417. 14 **

H I =78 (mmol/L) TG 0.71£0.70 0. 62+0. 23
S JHE EE ( mmol /L) CHO 2.92+0. 74 3.49+0. 52 *
o P R I O

( mmol/L) HDL-C 1.540. 41 1.2420.34
fr Sl ok L e 1.2120. 47 0.96+0.32™

(mmol/L) LDL-C

xR AL, ™ P<0. 01,
Note. Compared with the control group, ™ P<0. 01.
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B, BLR ) AUC {H f5 i, 22 fBE R 5 B 40 501
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~0.408),0.333 (0.211 ~ 0.455) . 0.934 ( 0.880 ~
0.987), Ht GLOB Hl ALP 1 AUC 1B T-Hofth4g
B, GLOB 1) AUC {H f5¢ &, 78 805 FRR 53 03 0 0 ok
0.878 F10.975, (# 4. K 2)

F Wyl oL Y

Tam
WEA R & CERILE
N L

LT
[ 1] [} L 1] as (1] is

ISR
Speei ity

B 1 ROC HZIFNHETE M F MRS AS
RS HE
Figure 1 The ROC curve was used to evaluate the diagnostic
value of the complete blood count index for AS

cynomolgus monkeys

&3 ROC HhZITA I H MR XT AS AR A2 W (E

Table 3 The ROC curve was used to evaluate the diagnostic value of the complete blood count index for AS cynomolgus monkeys

s H ML FmE  95% 0B %X A P Uk S EALCE 1

Test items AUC CI95% Sensitivity Specificity Youden index
SER IR (L) MPV 0.736 0. 626~0. 846 <0.01 0. 800 0. 650 0. 450
P20 3% (10°/L) WBC count 0.788 0. 688 ~0. 889 <0.01 0. 625 0. 850 0. 475
RERR MR AT 4L (10°/1) BASO count 0. 683 0. 566~0. 801 <0.01 0.575 0. 700 0.275
rER MR AN 4L (10°/1L) EO count 0. 815 0.716~0.914 <0.05 0.775 0.775 0. 550
B ANMITEC (10°/1) MONO count 0. 681 0.564~0.797 <0.01 0.675 0. 600 0.275
WRELAIAE 4L (10°/L) LYMPH count 0.215 0.118~0.313 <0.01 0. 425 0.275 -0. 300
sk AN AR (10°/1) NEUT count 0. 850 0.768~0.933 <0.01 0. 800 0. 675 0.475
e PR AN AL/ K T 40 A NLR 0. 894 0. 826~0. 961 <0.01 0. 800 0. 850 0. 650
PR 2R L/ A L 200 AL MLR 0. 896 0. 828~0. 963 <0.01 0. 825 0.875 0.700
WG R Mk 40 /4 LS i ELR 0. 870 0.789~0. 951 <0.01 0.925 0.775 0.700
RBP4 L/ 40 BLR 0. 897 0. 832~0. 963 <0.01 0.750 0.925 0.675
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Table 4 The ROC curve was used to evaluate the diagnostic value of the complete blood count index for AS cynomolgus monkeys

SAlIRIEE| ML TR 95% (1 B 1X 6] P Uk FERHEE LR

Test items AUC CI95% Sensitivity Specificity Youden index
MEH (/L) TP 0.678 0.562~0.795 <0.01 0. 854 0.425 0.279
F&EF (g/L) ALB 0. 048 0. 007 ~0. 090 <0.01 0. 098 0.125 -0.777
BRHE M (g/L) GLOB 0.942 0. 889~0. 995 <0.01 0.878 0.975 0. 853
HEMAHEREN A/G 0. 047 0. 002~0. 091 <0.01 0. 098 0. 050 -0.852
SR RE B ( mmol /L) CHO 0.719 0. 606~0. 831 <0.01 0.780 0. 625 0. 405
1 2 B IR 2R 1A IH 8 ( mmol /L) HDL-C 0.295 0. 182~0. 408 <0.01 0. 366 0.275 -0.359
1% B2 g 28 1 BHL [ B ( mmol/L) LDL-C 0.333 0.211~0. 455 <0.01 0.317 0.350 -0.333
BB R (U/L) ALP 0.934 0. 880~0. 987 <0.01 0. 829 0.975 0. 804

WET
Senshivity
.~ g

a

ag [ 13 ﬁi‘;ﬂi:;ll [ 1]
2 ROC Hh&IFM Ao AL FEAR AT AS
AR A2 WA

Figure 2 The ROC curve was used to evaluate the diagnostic
value of the blood biochemical index for

AS cynomolgus monkeys
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Comparison of immune responses induced by poly(I1:C) in mouse
peritoneal macrophage subsets

YANG Xiao'* , CHEN Chong’
(1. Core Research Laboratory, the Second Affiliated Hospital, School of Medicine, Xi’ an Jiaotong University, Xi’ an 710004, China.
2. Department of Clinical Laboratory, Tianjin Medical University Cancer Institute and Hospital, Tianjin 300060 )

[ Abstract]  Objective To explore the function and mechanism of macrophage subsets in early immune responses
to viral infection. Methods Fluorescence-assisted cell sorting was performed to acquire F4/80" and F4/80" subsets of
mouse peritoneal macrophages, which were stimulated with poly(1:C) for 8 h. qRT-PCR was performed to compare gene
expression levels of pro-inflammatory factors and transcription factors. Furthermore, Western blot was performed to identify
the potential activated signaling pathway. Finally, an inhibitor block experiment was conducted. Results The percentage of
F4/80" macrophages was significantly higher than the F4/80"subset (P < 0.05). After stimulation with poly(1:C) , gene
expression of pro-inflammatory factors interleukin 6 (IL-6), inducible nitic oxide synthase iNOS, interferon alpha

(IFNa) , and TFNy was significantly higher in the F4/80" subset compared with the F4/80" subset (P < 0.05), and
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expression of transcription factors IRF3 and IRF7 was significantly increased (P < 0.05). Moreover, phosphorylation of the

JNK pathway in the F4/80" subset was significantly increased (P< 0.05). Upregulated expression of IL-6 and IFNa were

significantly attenuated by SP600125 (P < 0.05), a phosphorylation inhibitor of the JNK signaling pathway. Conclusions

The F4/80" subset was more activated than the F4/80" subset during the early stage of viral infection, and may be

modulated by IRF7 upregulation and JNK pathway activation.
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Table 1 Primers for qRT-PCR detection

FEH 2 SIIFHI(5°-3") R EFH S
Gene Primer sequence Gene bank 1D
HAZ-6 Forward: CCGCTATGAAGTTCCTCTCTGC M 031168
IL6 Reverse: ATCCTCTGTGAAGTCTCCTCTCC -
B G Forward: CAGCGGAGTGACGGCAAAC NM 010927, 4
NOS2 Reverse: AGACCAGAGGCAGCACATCAA - )
) - 22 , . cce SOCTOTCOTC S~
a BTHER Forward: GCCATCCCTGTCCTGAGTGA NM_010502.2
IFNa Reverse: GCTGCTGGTGGAGGTCATTG
N Forward: CGAAGCAGCAGAACAGGAAGAAC NM 010511, 3
IFNy Reverse: TGATAGGCGGTGAGGCTACAAG - )
FH 284 R T 3 Forward: CACGCTACACTCTGTGGTTCTG NM. 016849, 4
IRF3 Reverse: GGAGATAGGCTGGCTGTTGGA - )
FHRBETHETF 7 Forward; GTCACCACACTACACCATCTACCT NM 016850, 3
IRF7 Reverse; TAGACAAGCACAAGCCGAGACT - )
N _a_ %5 4 A Tl . . ~ ~ ~ ~
TR — 3 - B R I A it Forward: TGAAGGTCGGTGTGAACGGATT NM. 008084, 3

GAPDH

Reverse: CTCGCTCCTGGAAGATGGTGAT
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Figure 1 The percentage of F4/80" subset and
F4/80"subset in total cells or CD11b" cells
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Table 2 Relative expression value of pro-inflammatory factors and related transcription factor in macrophages
with/without 8 h of Poly I:C stimulation

F4/80" 7 A DG HE A Y F4/80" WL AFHH L M 11
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T AT F4/80M 0SS I PR AH X Feak B I (RQ=1)

Note. Set RQ value of F4/80" subset without stimulation as control.
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Table 3 Fold changes of pro-inflammatory factors and related transcription factor in macrophages after 8 h of Poly 1:C stimulation
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Note. A, Phosphorylation and expression level of JNK signal pathway was detected by Western blot, GAPDH was loaded as

internal reference. B, Intensities of the Western blot bands were quantitated by Image] software.

Figure 2 Phosphorylation level of JNK signal pathway
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Figure 3 Relative expression level of pro-inflammatory factors IL-6 and IFNa when phosphorylation of

INK signal pathway was attenuated
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In vitro screening of mouse bone marrow-derived dendritic cells induced
by five plant polysaccharides

DONG Xiaoxiao', LI Boye2 , ZHANG Jiyaol , CHEN Yin®, HU Qin] *, PENG Bo’*
(1. College of Life Sciences and Bioengineering, Beijing University of Technology, Beijing 100124, China.
2. College of Environmental and Energy Engineering, Beijing University of Technology, Beijing 100124.
3. Institute of Chinese Materia Medica; China Academy of Chinese Medical Sciences, Beijing 100700)

[ Abstract]  Objective To investigate the adjuvant activity of polysaccharides from Ganoderma lucidum, Lycium
barbaru, Versicolor, Astragalus and Lentinan on bone marrow-derived dendritic cells ( BMDCs) from C57BL/6 mice.
Methods Bone marrow cells from C57BL/6 mice were cultured in the presence of granulocyte-macrophage colony-
stimulating factor GM-CSF. After 6 days, immature BMDCs were collected and co-cultured with the polysaccharides of G.
lucidum, L. barbaru, Versicolor, Astragalus or Lentinula. CpG oligodeoxynucleotides were used as a positive control. The

cell surface expression of CD80, CD86 and MHCII were detected by fluorescence-activated cell sorting analysis. The release
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of cytokines interleukin (IL) -6, IL-12 and tumor necrosis factor TFN-a were measured by enzyme-linked immunosorbent

assay. Results Versicolor polysaccharides significantly upregulated the surface expression of CD80, CD86 and MHCII on

BMDCs, as well as the release of the cytokines IL-6, IL-12 and TFN-a compared with the control group. Conclusions

Versicolor polysaccharides promoted the maturation of BMDCs in vitro and may have potential as an adjuvant for vaccine

preparations.
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mL) (Y584 15 35 3 ( RPMI1640 3535 3 & 10% K 1%
G483, WP K 50 pmol/L B-%Fi 2 B
(SIGMA) , 52 d X4 EfTHi, gk 6 d s,
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AL SRR O R A RPE RGN RE, BlE X
DC WIBF5E K& &, e B s i s o7 e v AR
ot PR RE AR I 5T S O AR G



26 o ] LA S 2 2 2020 4 11 45 30 %45 1181 Chin J Comp Med, November 2020, Vol. 30,No. 11

A Cpti L i HEEW TrEE & nELW
: : Lentinala polyssccharide  Astragabus polysaccharide | Caodsrmia Liciduss polyuaccharide  Lentinula polysaocharide  Versioedar polysaceharide
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T A TUROH Z M BMDC 40 3 bR &2 2R 35 (905 B, CDBO (YK ;C. CDB6 [k D: 1-Ab [k, 5P B4 48
Ik, "P<0.01, ™ P<0.001,
1 Y ZHEXT BMDC 4035 T bRl 7 53R 18 15 R
Note. A, Effects of five polysaccharides on BMDC surface marker expression. B, CD80 expression on BMDCs. C, CD86 expression on
BMDCs. D, I-Ab expression on BMDCs. **P<0. 01, ** P<0. 001.
Figure 1 Effects of plant polysaccharides on BMDC surface marker expression
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T:A: IL-6 BB B IL-12p40 MORERLIEN ;C: TFN-o BRI OL, S BIHE S BALARLL , *P<0. 01, *** P<0. 01,
2 FEYRZBEXT BMDC 4 R ik 4 Y IR 4 52 i
Note. A, Secretion of IL-6. B, Secretion of IL-12p40. C, Secretion of TFN-a. Compared with the CC group, *P<0.01, ** P<0. 01.
Figure 2 Effects of plant polysaccharides on cytokines released by BMDC
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Curcumin sensitizes wild-type PTEN breast cancer cells to PARPI
inhibitors

SUN Caifeng' , WANG Ying', YANG Yanqin®, XUAN Jize’, ZHANG Bin*, QING Yuanhua’, MAO Weifeng'*
(1. Department of Biotechnology, School of Basic Medical Sciences, Dalian Medical University, Dalian 116044, China.
2. Department of Radiation Oncology, the Second Affiliated Hospital of Dalian Medical University, Dalian 116011.
3. Department of Pathology, the Second Affiliated Hospital of Dalian Medical University, Dalian 116011.
4. Department of Oncology, the First Affiliated Hospital of Dalian Medical University, Dalian 116011.
5. Department of Parasitology, School of Basic Medical Sciences, Dalian Medical University, Dalian 116044 )

[ Abstract]  Objective This research aimed to; (1) investigate the effects of curcumin in phosphatase and tensin
homolog ( PTEN) -mediated DNA repair and in the sensitization of wild-type PTEN triple-negative breast cancer cells to
Olaparib, a poly ADP ribose polymerase (PARP)1 inhibitor; and (2) provide a new therapeutic strategy for patients with

[BE&TH]EEARP SRS (31371254)
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wild-type PTEN triple-negative breast cancer in the clinical setting. Methods  Wild-type PTEN and PTEN-deficient
variants of the triple-negative breast cancer cell line BT549 were used. MTT was used to assay the cell survival rate.
Western blot was performed to detect the expression of RAD51 (a key protein in homologous recombination repair) in wild-
type PTEN cells. The comet assay was used to measure the DNA damage caused by curcumin and olaparib. Western blot
was used to detect RADS1 after curcumin treatment. Results ~ Wild-type PTEN cells were less sensitive to olaparib than
PTEN-deficient BT549 cells. PTEN promoted DNA repair by increasing the expression of RADS51. Curcumin inhibited

PTEN-mediated DNA repair by inhibiting RAD51 and enhanced the sensitivity of wild-type PTEN triple-negative breast

cancer cells to olaparib. Conclusions
breast cancer cells to olaparib.

[ Keywords)
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Curcumin inhibited PTEN-mediated DNA repair and sensitized wild-type PTEN

curcumin PTEN; triple negative breast cancer; DNA repair; Olaparib
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cells and EV cells were tested by MTT assay. PTEN, BT529 cells stably transfected with PTEN. EV ;| BT549 cells transfected with empty vector.

Figure 1 Growth curves of PTEN-transfected BT529 cells and empty vector-transfected BT549 cells
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cells transfected with an empty vector. B, Western blot shows that PTEN up-regulates RAD51 expression compared to RADS1
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Figure 2 PTEN upregulates RAD51-mediated resistance of PTEN wild-type BT549 to the PARP1 inhibitor, Olaparib
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Olaparib (80 pwmol/L). B, Analysis of 30 comet tails in comet experiments. One-way analysis of variance and Turkey’ s

test, compared with the Olaparib treatment group, ** P<0. 001.

Figure 3 Curcumin promotes DNA breaks in PTEN cells treated with Olaparib
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Figure 4 Curcumin decreases the levels of RADS51 which is up-regulated in PTEN cells
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Figure 5 Curcumin sensitizes PTEN-transfected BT549 cells to Olaparib
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Effect of valeric acid on neuronal protection and P-glycoprotein
expression in epileptic mice

YU Zhongjuan', CHAI Feng', SHI Baolin®* , ZHANG Yueqi*, WU Chunli’
(1. Department of Internal Medicine, Sixth People’s Hospital of Weifang, Weifang 261000, China.
2. Department of Neurology, People’s Hospital of Weifang, Weifang 261000.
3. First Department of Obstetrics, People’ s Hospital of Weifang, Weifang 261000)

[ Abstract]  Objective To study the protective effect of valeric acid combined with sodium valproate (VPA) on
pentylenetetrazole-induced epilepsy mice and P-glycoprotein ( P-GP) expression. Methods Mice were divided into six
groups; normal control group, model control group, VPA group, and valeric acid +VPA group (low, medium, and high
doses). The expression of P-GP and caspase-3 active fragments in brain tissue and the rate of neuronal apoptosis in the
cerebral cortex were analyzed. Results Compared with the VPA group, the seizure duration in all dose valeric acid + VPA
groups was shortened, and the seizure latency in the middle-dose valeric acid group was prolonged. The seizure level in the
middle-dose and high-dose valeric acid groups was lower than that in the VPA group. P-GP in the cerebral cortex of the
model control group was significantly higher than that of the normal control group. The expression of P-GP protein in the

VPA group was not significantly different compared with the model control group. Levels of P-GP protein were decreased in
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all dose valeric acid + VPA groups compared with the VPA group. The expression of caspase-3 was decreased compared

with the VPA group. The apoptosis rate in each dose valeric acid + VPA group was lower than that in the VPA group.

Conclusions Valeric acid may reduce the severity of seizures in pentylenetetrazol ignition/VPA-treated mice through a

mechanism related to reduced P-GP expression.

[ Keywords)

TGO 2 — M DL R 28 R R, H i 22
JC S CHL T R Y K R D REBRAG . R ERAA
7000 J7#5 &, FFE BN 2 R 20 30/10 J1/4F
FEAT BRI RN 4%0~T%0 ", T 30% R f&
T8 1o PO 25 %) ( anti-epileptic drug, AED) 15
B AR P — 2D R R i R MR P B
EIMER 2, 45 R EE AL S ok T UTE M 4 Ga
DIt 2 540 208 iU Ik 25, PR H
( P-glycoprotein, P-GP) 22— 1, 54910
20 AR A G, 9F 5T 2 W G AR U A8 A R
i RV 25 Yy HE i A R ALAXT AED B TiRf
D

AT SE e A B AR S O ( F2 BN AR TR )
AMUARARTT 8 R IR b BAT BT e, 3
ST HUIURR 25 9 00V R ARSCR Y IR 4 AR 1 9
iR A 23 B A IR T ROCR PR AR R B
ITEM M 2T R E Y BT A G T R
ARSI 5, 14 A B 4 e TR B T 900 52 T ) £
FABL . A BF 58 400 B ot 460 2 2 36K 5 N G TR
VPA ) X & Y me
( Pentylenetetrazole , PTZ ) 75 5 5 Jis /N B B9 # 48 7T
PRI BT P-GP Ik 520, DA T by eV P i
AT SR Bt —Fh BT A AT B

1 #eFnrE

1.1 3

SFP 2 6~8 Jafdt e bt KM /NER, 3t 60 H, 1
AL 2R K2 5050 sl i o [ SCXK () 2019 -
0001 ] ,/KHE (19. 5+2.4) g, /)N FUIA 7 T #3722 e
Y B b [ SYXK () 2019 - 0016 |, 1 3% 16 B K
18°C ~20°C , MR WG, Bl AR ER , AL
B 2T T 5 7S N IR S o S 36 3 ) 48 B W A & I
2% £r (R0821050) , S P4 B¢ S50 3l ) 48 Bl
St Ha R ) #E17, A B SF S A 3R TR0 4
AT R 25T S /N R GE 3 SO
1.2 FERXFSMUEE

AR (N K Chromadex 23 &) ) 5 78 P mk ( 55
[ Sigma AH]) s N SCERE ( 3 Sigma 23 H]) ; P-GP

( sodium  valproate,

valeric acid; epilepsy; sodium valproate; P-glycoprotein; apoptosis

J Cleaved-caspase-3 /N —$T ( 32 [E Princeton, 24
F]) ;B-actin —Hi ( ZEE Abcam 23 F]) ; Western #88
KGR F & (& E Millipore 23 7)) ; DAPI 35 [& ) (VT
IR A RINF) s TUNEL JEA R T A a0 6 (B ot
AN R s 2 KRR T RS (£ E UVP &
A, BB TREOHL( JEE Thermo Fisher 23 H]) |, F5
LKA (b3S — AR ) 5 A 5 T R AL (48 [
Leica N ) ) 3 WOGIL R AL W AUEE (15 [E Zeiss AF]) .
1.3 XWAHE
1.3.1 ¥

BEHLIN N 6 2H . 1EF X HR4] BERIXTFR 4] VPA
H BRI+ VPA H (R ilEs—4H), 54d
10 H,
1.3.2 4424

BRIEHE XA SN, A T2 1 R 56 3 R
5K 58 K 10 R A 12 RifFAT 1 IR PTZ JE I
TEGT (30 mg/kg) il SRR AR AL 5 12 KE I i
B 1 h 2S5 LU KA 1) E R RS2 ]
SRR ARET ], IEH X BR AL BR PTZ 45 25 it B 45 1
AFRER K 1 mL RS ; VPA 41 KSR+ VPA 41
YIHEB 4T VPA(30 mg/kg) ,iELE4A25 12 d, 1B
2 VPA JEH B[R K v S R B A R + VPA 2
ST 60,120 F1 180 mg/kg 4l HERHEH .
1.3.3 W EVEEHIT5r

Pl Racine PEAMPEHA/IN BN A VEZE R btk
IR .0 G IEH FR8, JCAR R BPE RN 5 1 9 s AL
PR B8N ;2 9.1 PR AT Sk BT L
PEZE ;3 9.2 SR AEAEA T chdz , o0 o ZE | B
ST 34 B3 BORNEREA Ja R ZE | sl A BR8] S
S5 P A SRR B S O B A A U RE SR
1.3.4 HHYURACRLE

FESEATARIRAT R 25 PFAk 30 min J5 45 45 20 BUK
HAVBRA AT 2R e s 2 2 T, sk b
FEIG , BT AU , /N0 B HE 70N BRORC A , oK H ok ik E
UK RIS 0 — 0 K i 2 R 2 J2 1 20, A
R, DR AR, FEPE ) — MR 5
BRMALE T 4% £ B W EEHE E, VL& Tunel



36 [ AR PR A 247 2020 4 11 A4 30 %% 11 8] Chin J Comp Med, November 2020, Vol. 30, No. 11

gefa,
1.3.5 Western blot

Sy R 40 2 1 BB MU /N B P-GP B
caspase-3 {fi 14 B, BUBT 6 J2 2 A 25 4T Western
blot ¥z, M 2123 in A4 AR (1 mL/mg) , 513K
JEHE4°C T B0 10 ming ZEFESPMA 2x BFESE v
W, AW 5 min, BSL EAERE 100 pg,  he A
FE IR TR W T Bl M 6 JE FLTK (30 mA) 43 B B 1T,
Marker 4223 IS MR B 455 1R HL UK . 5% 7% 2 PVDF i,
FFLE 40 min, 5% BN 2F W E A, SR ATHE 2 b R
F P-GP —¥H1(1:500) 5 Cleaved-caspase-3(1:1000)
4°CHEF o, 37°C K H T HRP Anid —Hi (1 :
2000) M 1 h, EUEE A ECL &6, b
2G4y M AL BB Tmage-J K14 08472 52 B
53T .
1.3.6 Tunel 45

P42 /N UG 2H 2L 0EFT Tunel G2 o) LIS
ZIUHT R, BRI R IR AR 4% 2 58 B
SEVR B AT [ 5 20 min, A 1xPBS ¥ =1k
(BEK S min) s FEAR IR A B, ZiRIEE S
min, ISV 3 WK, BAFEA LN S0 L TAT f§f N
T, O R & P sBE e SV 60 min, VY% 3 UK, BENEE
A Fi N 50 wL Streptavidin-TRITC #RiC ¥, 37°C
RN 30 min, VEVESS DAPIL [ 355 5 H- | 55 I 8
FER 10 min, |33 A B BT I0EE
1.4 HitEFZE

SKHI SPSS 18 B AT St it 2% 40, i B Bk
PP E hRUEZE (& =5 ) oo, PIAEAR S B0 LA
KA ¢ K5, ZREAR RO U BCR O 22 Bk 56
HG Z H R Tukey ,P<0.05 HERH ST

2 #HR

2.1 BATAHERNR

B2 RAETRAR I B A fa] UL 2 1, AH# R R
XTHRAL, VP A 21 B AN [R) 50 d2 451 i + VP A 2l & AR+
SLIS A 45 5 W AR I [ S (P {E 3 <0.001) . 5
VPA 41 HLE, AR 40 R + VP A 4l R AE R 2 it
(B4 %6 (P {E3<0.001) , 5 B AR+ VPA 4%
PERSRIBIRER (P =0.029) o #F— 204 17 45 20 /N B
RAEEGL (1), VPA AU & AE G0 s A X IR
ZH I TR (P<0.001) , 1 H 551 £ K =5 5] o 40 e i
+VPA 0 K AE RS0 8E VPA 4L R (P 739 <

0.001.,0.019) . VA 25K 3RMT, vhfl it M e 77 2 4
R AT AT A AR /N B & SR A, FLrpoRl i 4
WEE R b
2.2 XM E R P-GP X Cleaved-caspase-3 & H
Fix

TR & AE 72 h S, SR BE 2 K B2 BT P-GP
W I 7 T 1E 8 % IR ZH (P <0.001) , VPA 4 P-GP &
1 F IR BRI ) B 2 TG B J 2l A8 (P>0. 05) |, 45 iR
ik m L P-GP B 13 VPA 4 NBE (P 435
4 0.02,<0.001,<0.001), W&l 2.3, Cleaved-
caspase-3( 17kD) J& caspase-3 By V)5 TG LIE L, 3k
IR I T 2% 2H /N BRI B2 T cleaved-caspase-3 3
ik, BEAUXT HRZ Cleaved-caspase-3 BH i 55 F 1E & %)
HEZH (P<0. 001) ,VPA 2 FiR 5 X RE 2 B i A
AF(P=0.004) , 45 R TR A KA VPA 4%
(P=0.014) ,ULE 2 4, UL ES5REM  HET VPA
TBYT, VPA B AN W) 551 12 4051 5 1 R 465 A (LR A5
RN SRR R i vh P-GP 2R 13635, 1 VPA BEA R
F 4 B R RE I /L Cleaved-caspase-3 35,
2.3 KR RMMEETER

AR5 B S KT 45 28 /0N BROR Mg Bz S5 2 ot
PATIG DL, A58 AU R 2 b 28 50 ) T2 38 I B X6 R4
BB T (P<0. 001) , VPA 41 T R A R 21
B S REAIR (P<0. 001 ) , 45 SRR AR rh o ¥ AL R 1
T VPA H TR (P 43528 0.028, <0.001, <
0.001), UL 5.6, DL &5 REM, KT VPA IR
J7, VPA G b 7 et 450 5 2 i Sl 2 8 (TR A 7 /)
AT T %,

3 Wit

HAT AED £ 10 xF0, A 1/3 (8 H Tkt
AED 328G RIRYY , iF— 25 K J B eI PR
o EPE R AED (4T 25 WL R 16 Y7
PR B 5 5, TR 24 i B2 BB M 22 Bl R TR] 4 20 i BL
#7100 WS A B, AED JRYT nT R 0t £ 24 2 A1 G
FE 1S (MRPL) K HE Y P-GP Ml &
KU P-GP AT LK BB 25 5 R SM R R, 3 F
EER AT BB SRR AR N0 245 4 v B, DA T 5 550 245 2 e
PRI A PO 2516 97 SOR BRI AN £
PUBIR 242 P-GP WY , W0 & VA< B 1l R 23 34
fnP-GP ik B HFISIE ISR 25 (W
R AT 2 )RR M P-GP Rk,
FEXMETA PR T A W EAE T
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R1 BA/NRIBIRIERE( 2 +5, n=10)

Table 1 Seizures of mice in each group

Bl FAFERI ()

RAFAFLEIT ] ()

Groups Seizure latency P! P Seizure duration P! P
1% % HE2H Normal control group - - - - - -
TN RE A Model control group 112.76+31. 54 - - 769. 28+60. 71 - -
VPA £ VPA group 265.96+71. 18 <0. 001 - 489.76+54. 55 <0. 001 -
R +VPA 2 Valeric acid and VPA group - - - - - -
{540 Low dose group 304. 17+85. 54 <0. 001 0. 804 395.96+44. 97 <0. 001 <0. 001
s 2H Medium dose group 371. 87£90. 97 <0. 001 0. 029 322.76%31. 54 <0. 001 <0. 001
77 41 High dose group 357.71+91. 32 <0. 001 0.078 346. 67+41.01 <0. 001 <0. 001
1 SR HAZH LU . VPA 2 R AR50 AR R + VP A 2 R VRS I ) 45 6, VAR I TR SEE 4 (397P<0. 001) 5 5 VPA 20 H 3 « AN [ 57 2 45 e 2 +

VPA 2H R AERFEEIT M 45 %2 (31 "P<0. 001) , FP il A 2 B2 + VP A ZH R ARV ARIAE K (P =0. 029)

Note. Compared with the model control group, VPA group and different doses of valeric acid + VPA group have shorter onset duration and longer latency
(all*P <0.001). Compared with the VPA group, the duration of onset was shortened in the different doses of valeric acid + VPA group ( all
*P <0.001) , and the onset latency of the medium dose of valeric acid + VPA group was prolonged ( “P=0.029).

R R

Seizure level

T SRR AL LEEE, © P<0.001; 5 VPA HlLE%R,
#p<0.001;5 VPA 41 1b%:, *P<0. 05,

B AN K AR
Note. Compared with model control group, **P<0.001.
Compared with VPA group, “P<0.001. Compared with
VPA group, P<0. 05.

Figure 1 Seizurelevel of each group

AWFSE D, AR RR IR A VPA AT R A0 /) Bl
RAEEY AR VPA RORGT | $7R 45 70 1R ] 4
58 VPA PP BRVE R o 4005 R o 45 e v )
FESY, A AR LG ) A R 45 R N 2T 4R
FMEIR , WEERY TR 2 REAR,
FEIEE AR IRAE , A B3 2000 2957 H
BT 5% 2 B, 40 & IR H A7 AR 98 19 BT 150 Ik 7 1,
Torres-Hernandz %5 ' % 300451 25 1% 5 S8 A4 78 v B 2

P-GP .'_.q
Cleaved
Caspase-3

i ————

TE: A IER X IR B IR X 20 €. VPA 41 D AR dib 451 5
B2+ VPA Z41;E. o A IR + VPA 415 F . s 7]k 45 20 iR +
VPA 4,
B 2 Western blot il 4241/ P-GP K&
Cleaved-caspase-3 £ [EE.S7
Note. A, Normal control group. B, Model control group. C, VPA

group. D, Low dose valeric acid + VAP group. E, Medium dose
valeric acid + VPA group. F, High dose valeric acid +VPA group.
Figure 2 Representative western blot of P-GP and

Cleaved-caspase-3 protein in each group

UGN ELAT D R AR BVE R S SR T P A Y e IR
YRR, AT SiE K B AF BE 5 o500 & VF A AR e
IR P 4850 1 0 R B A I B R E R O A
F A PURIRIG TR i L i S
GEBB R, BB Z et Airs R
L T e T N R R (S I SR E R T W
KT G TR BRI AL 5T

P IREN (VPA) & —FP A % AED , AR AH X
BAR, B IR T B Y, EARTER T, AT
PHARER S VPA BRA T H LLWEEXT PTZ 95 i A5 74
/NER P-GP 7KV RN R AE R, 45 SRR, 40
FLRRFN VPA a4 25 7] B AR I K J2 P-GP K,
SR &A™ AR R I AR, 7 01 R T S ot
JEHT P-GP FKMiME5R VPA BYPLIRAE A



38 Hh ] AR 22 24 7 2020 4F 11 45 30 45465 11 )

Chin J Comp Med, November 2020, Vol. 30, No. 11

A (F] L D I r

S IER XTI A, ™ P<0.001; 5 VPA 418, * P<
0.001," P<0.001, A.IE% X84 ;B BRI IELL; C. VPA
41;D A EH iR+ VPA 41 E. PRSI R+ VPA 41,
F. R B ER+ VPA 4,
B3 &4 P-GP M RA R

Note. Compared with normal control group, ™ P < 0.001.
Compared with VPA group,*P<0. 05. *#P<0.001. A, Normal
control group. B, Model control group. C, VPA group. D, Low
dose valeric acid + VPA group. E, Medium dose valeric acid +

VPA group. F, High dose valeric acid + VPA group.

Relutive cleaved-caspase-3 level

Cleaved-Cs

W5 IEH X AL, 7 P<0.001; 5 45 A X BR 4 L
5, 5% P<0.05; 5 VPA L0487 P<0.001, A IF % X 4
B AN IEL]; C. VPA 41;D KA M BB+ VPA 41;E.F
R R+ VPA 241 F . R AR+ VPA 4,

B 4 454 Cleaved-caspase-3 HHXF ik w434
Note. Compared with normal control group, ™ P < 0.001.
Compared with model control group group, **P<0.05.
Compared with VPA group,”P < 0.001. A, Normal control
group. B, Model control group. C, VPA group. D, Low dose
valeric acid + VPA group. E, Medium dose valeric acid + VPA

Figure 3 Analysis of relative expression of P-GP in each group group. F, High dose valeric acid + VPA group.
Figure 4 Analysis of relative expression of
— VEAR

Honnal o | i Sl oo s ke VEA proup Cleaved-caspase-3 in each group

wEE R

MIEHE Apoptosis rabe(%s)

B 5 Tunel #4540/ A Z G TS

Figure 5 Apoptosis examination was

<0.05;5 VPA  H 4, *P<0.001,"P<0.001, A IE % %t A2,
BRI BEZH ; C. VPA 2H; D R FI 45 + VPA 4 E.
AR+ VPA 4 F . @ A iR+ VPA 4,

6 HAMAITIN TR

Note. Compared with normal control group, **P<0.001.Compared

performed by Tunel assay

TR A A AT SO R 28 T 7 , 2 100 L B 22
TCIAT, IS 5 5 240 1% A | 5 fioh ol 0 45 fi 45 4
DIReAEAE AR A T — A e A R,
LVFZ M5 5 % . Caspase-3 J& S H 14 2 il U
T, 5P JE G AL E R 4r F 5 17x10° 1Y
Cleaved-caspase-3'"*" | — fit J& I 1& ¥ B =X 150 WA
caspase IEAEHYBEE . FATKM T Cleaved-caspase-3
ARk LA B 4 TR ) i 2 2R DR P AR T &
U AR R 2 A TR /D BRI P Cleaved-
caspase-3 Bk IR 0 /N BB R 2 oe i 12 %
LB S PR, s 001 IR 7 D A A A S Y )

with model control group group, *** P<0.05. Compared with VPA
group, *P<0.001, #P<0.001. A, Normal control group. B,
Model control group. C, VPA group. D, Low dose valeric acid +
VPA group. E, Medium dose valeric acid + VPA group. F, High
dose valeric acid + VPA group.

Figure 6 Analysis of neuronal apoptosis rate in each group

I AR 2 e R

B, AWK, 4R R K & VPA 1] AR
PTZ 75 S0 /N BRI P P-GP AR IAIFHE 38 VPA
AT . A, AR IR A P] A caspase-3 1
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DIS3 X N vy i Jed 200 el Jo] 290 K Mok Jed AL DG 2 1 SRR 1Y)

B/ eva
52 i) I 5%
QB %’ﬁ% ;ﬁi*agﬁ ﬁ%;a)%] 3}%’9% i,ﬁi ,‘_T—’., _\:i_\_’é
(R —E B M ANFE, 5L 430022)

[H#ZE] B 485 DIS3 M AE #6770 40 i )5 ) R Mo A G R U RaB 52 m, A3k IO 8699 40
A% NCI-H929 \RPMI 8226 1 U266 A WFFE X 4, 43 5l % 1 If 44 & DIS3 3k (Rl i 3% 35 25 M4 A1 DIS3-siRNA, PI
PO GRS I 41 B 49125 4K, qRT-PCR & Western blot # I & #9140 5¢ 2 14 Cyclin B1, P21, CDK2 L B Jif J&8 AH 2% &
1 MYC .RAS . TP53 } BRAF f3ik, [, SR Western blot #1] ERK1/2 {5 5@ B ITE K-, R Sz
B AL, DIS3 i 3R 38 41 40 M 77 A6 W) W (9 GO/G 1 M BHIT | J A5G 85 1 Cyelin B1,CDK2 LA K Ji 9 A O¢ 2
F1 MYC ,RAS TP53 BRAF # p-ERK1/2 193k /KF F & (P<0.05,P<0.01) ,P21 ik KF-F & (P<0.01),
siRNA 2258 b8 fb ta$ 5 DIS3 i £k ), &5 DIS3 i ik e A B 68 40 iy % 2E B &) GO/G1
JHBELA | R R A DG R (1 A 33k, X PT BB S 10 ERK1/2 1553 I A9 330 0% 2 WA 6

[ SCHER]  DIS3; A By 2 M ; 240 B JE1 300 5 B A DG 26 1 5 i I A ME 50815 il 12

[HE4SES] R-33 [ xEktRiIZEE] A [ XEHS)1671-7856(2020) 11-0040-07

Effects of DIS3 overexpression or interference on cell cycle and
tumor-associated protein expression of three types of human myeloma cells

Z0U Liang, CHENG Hui" , ZHANG Ting, ZHOU Ying, GUAN Jun, CHENG Ping, WANG Lanlan
(Department of Hematology, Wuhan First Hospital, Wuhan 430022, China)

[ Abstract]  Objective To observe the effects of DIS3 overexpression or interference on expression of cell cycle
and tumor-associated proteins in three types of human myeloma cells. Methods Human myeloma cell lines NCI-H929,
RPMI 8226, and U266 were selected as study objects. A DIS3 gene overexpression vector and DIS3-siRNA were designed
and constructed. Cell cycle was evaluated by propidium iodide single staining. qRT-PCR and western blotting were
employed to detect expression of cyclin B1, P21, CDK2, and tumor-associated proteins MYC, RAS, TP53, and BRAF at
mRNA and protein levels, respectively. In addition, activation of the ERK1/2 signaling pathway was detected by Western
blot. Results Compared with the empty vector group, cells in the DIS3 overexpression group exhibited obvious GO/G1
phase arrest and decreased expression levels of cycle-related proteins cyclin Bl and CDK2, as well as tumor-related

proteins MYC, RAS, TP53, BRAF, and p-ERK1/2 (P < 0.05, P < 0.01). The expression of P21 was increased ( P<0.

[EEWE ] RN IR H4 (WX17C05) ,
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01) in DIS3 overexpression group. In the siRNA group, trends for each index of mRNA expression or protein expression

were opposite to those observed in the DIS3 overexpression group.Conclusions DIS3 overexpression can significantly block

G0/G1 phase in human myeloma cells and reduce expression of tumor-associated proteins, which may be closely related to

the inhibition of ERK1/2 signaling pathway activation.
[ Keywords)
kinase 1/2

% J M 5898 (multiple myeloma, MM ) J&—Ff
SN LG RE FE PR B , LA BB P S A0 B 1
RESS A N JLEBRE Y, HAT, S 2 R T B iR
AT TR Z, H I RERE K T B M A A I [a]
B TAFEFERIF AR, FBURE 1A A7 BT
2, UL, FoRBIARIT A fE I T R K
B, JUT- B e 40 160 22 7 7 40 1 190 S 5 PRt
v TE- LA PR Ay 200 L F) 405 b e 0 i e D )
AR A T 20 L 0 A= K A7 5 8 il 0T e S &2 A
R HEAT A S S B 40 i G B 0 0 | O T A i
W/ e A7 AR AN T S %) S i 1 B T - B R
R LM TS5 5 R, DIS3 B P H A 58
50 (Y AR, DIS3 RPN AL I 3 2 MM 4 A= B it
PRz — 0 (ELH 1 3 440 e v ) 30 A b S EL AR
a5 I A2 1 D1 Y O R B e e S
(extracellular regulated protein kinases, ERK) ERK1/
2 RHE AL S B T BERRfL 1Y ERK1/2
J T 1 A% 9, A5 ATF, Ap-1, c-fos Fl c-Jun %
W R AL, 25 A5 ok 0 T, 4540
RS ELR A RO T

ARSI FATTE A DIS3 5 ekl T 2K
A B ik Fe R a4 DIS3 Xof 200 At i) 301 % b A >
HHRRBEN , 57 I RIGTT MM 424 7E 1
M

1 #eFnrE

1.1 SKIG4Aa

N BB A0 Mk NCI-H929 ( 55 : CRL-9068) |
RPMI 8226 ( £% 5. CCL-155) F1 U266 ( #% 5. TIB -
196) 14 H ATCC,
1.2 FERKFSNHE

A RPMI-1640 4 ffg 3% 5 5 G 24 M7 75 -5k
% % W P M Lipofectamine 2000 ¥ Ity F 3£ [H
Invitrogen A=A £ AR Al 3 A R IK 4K PEGFP-NI
DA BB A W 4 AR A BR 2\ 43 55 3 = IR A
IEERAL; 40 RNA $2 3G 6 | R e s &5
FHBEAYHAR(JL5D) ABRA ] ;SYBR Green 44k}

DIS3; human myeloma cells; cell cycle; tumor-associated proteins; extracellular signal-regulated

) H Lumiprobe Corporation 73 Fl; Cycletest'™ Plus
DNA Reagent Kit ( Zfi ffd J& B & ) " B BD
Biosciences ; 8 [ #& BUKX | & W B L2 < K AEY)
FARGBRA T ;—4: Cyclin B (4745 :ab2949) (P21
525 :ab109199) .CDK2( #25 ;ab32147) MYC (%

5 :abh32072) . RAS (%5 ab52939 ) . TP53 ( 1% 5.
ab131442) BRAF (#25;ab167415) .p—~ERK1/2( 4%
5 :ab201015) .GAPDH ( #25 ; ab9485) LA Jz 11 £ 3¢
S B 1gG (575 :ab6734) 14 [ 55 [E Abcam A F] ; 1
BAL LS. CO2 B F:4H (Thermo, 5 [H) ; 8] B W15
(Nikon, HA) ; SEHF9E 0 £ PCR {X (Bio—RAD, 3
) ; & .0 Ml ( Eppendorf, £ [5 ) ; ¥ =X 40 A 1%
(Beckman,ZEH) .
1.3 SLIEAE
1.3.1 ZHMERY S I8 B5 e Sk g

NH B9 20 e NCI-H929 . RPMI 8226 F1 U266
IR FRF S 10% 8645 1G9 RPMI-1640 1537 3
SRS S0 i 1 e 1 N S R B VA S
D5 AT L 48 h ST USCEE SR A T A UL Rk
Y ivalllN
1.3.2  PTFAZLTEAG I 20 it J] 3722 £k

3 FhAR M A5y AL 5 4. 6 BR AL DIS3-siRNA FHHE
XTHR(NC) 4\ DIS3-if A a5 4 | DIS3-id Rk 4l |
DIS3-siRNA 2, #%4:fL 10" 4473 Fh , 1L
J 100 pL 4HHE R SRS , BT 5% CO, MfE KT+
FEVEATRE AR, 48 h G AE S ALt IRAI R =
AT HE T BOF LS UER , HIEK BT -
20°C VKA P[5 2 408 24 h, 4350 A RNase A Al
AL BE ( propidium iodide, P1) ¥ W&, ¥ Y& Y« £ 10
min, FH A ARACGHA TR
1.3.3  qRT-PCR Kl 48 bR ) mRNA FikKF

R4 NCBI A0 045 3L K7 91 43 3 3 1 qRT-
PCR H5I91 (% 1), Jf i BifgAE TAR A, 48 h
Je WSCHE A AL A0 I, 4 53] 4 T4 A 20 S BE AR RNA,
sk YIS, LA GAPDH NS 3L DL 272274
AL AR e ik i
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Table 1 Primer sequence
TR 2R 51¥1(5'—3")
Gene name Primer
. Forward ; GCACCAAATCAGACAGA
CyclinB1

Reverse; TTGAGAAGGAGGAAAGT
o1 Forward : GGGATGAGTTGGGAGGA
Reverse;: AGCGAGGCACAAGGGTA

CDK21 Forward ; ACACTGAGACTGAGGGT
Reverse ; ATGAGGGGAAGAGGAAT

Forward ; CTTCCCCTACCCTCTCA

MYc Reverse : CCTCATCTTCTTGTTCC

RAS Forward ; TTCCTTTTACCTGCCCA
Reverse; CCACCAAGAACTTTCGC

P53 Forward ; TCACTGAAGACCCAGGT
Reverse; GGAAGGGACAGAAGATG
. Forward; GGAACGGAACTGATTTTT
BRA Reverse; CATCTGTGGGATTTTGAA

CAPDH Forward ; G TCGGAGTCAACGGATTTG

Reverse ; GAAGATGGTGATGGGATTTC

1.3.4 Western blot

48 h JE AR A& H AN, >R ] BCA 5 H MR 4G U
R GO T PR 2R 1 AT R BE AN ;A LYK 35
J& A s AP —t ( Cyclin B1,1:500 P21, 1:
1000 ,CDK2,1:500 MYC, 1 :500 ,RAS,1:500 ,TP53,
1:800, BRAF, 1 : 1000, p - ERK1/2, 1 : 1000 A
GAPDH, 1 :2000) ,4°C & %% ; In A AH R B9 — Pt G
(FEPifR,1:5000) , ZHPEH 30 min J5, LA GAPDH
HNZEH, KA Quantity One K15 M 4114 54T
JKEE LA AT
1.4 SFitZEFHE

K HI SPSS 18.0 Giit2e it HBORER I F
PR AR UEDE (3 5) FOR AR BRI K030 5 2
1] LR FH B R 2R 5 2250 B, R SNK-q £ 56 i
722 20 Y80 00) %) PR R LE S 5 AH DG A 55 R - Pearson
K%, P < 0.05 FRZEFAGIHE L,

2 #R

2.1 DIS3 i FRik sy T i X+ 40 i B B B 22 i

3 Fofr 240 i Ay 440 i ) B AR Ak A T &5 R o (A
1), 525840 %, DIS3 ot 6 ik 4L 4 k4B T W
W GO/G1 WIRHM ML 4, RN GO/G1 W4 A & Lk
WEHN(P<0.01) ;5 NC 4] H %, DIS3-siRNA
SARE T AN AR R GO/G1 HAN Y ke
(1 . 3 AR ( P<0. 05, P<0.01) .
2.2 DIS3 I FiL S FH x4 b B HA 4 X
Cyclin B1,P21,CDK2 i B S 0H

3 el 240 A0 1% 248 6L SR ABTAH DG Cyelin B1 P21,

CDK2 ikt 25 R o (B 24) , 5 sk 4 1k
B, DIS3 1 K4 Cyclin B1,CDK2 ik 7K F i
A (P<0.05) , P21 Fik /K-8 3 T+ (P<0.01) ;
5 NC 41 He %, DIS3-siRNA B A2 3 T Cyclin B1,
CDK2 ik il T P21 A%k (P<0.01), 1M
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Figure 1 Cell cycle changes were detected by flow cytometry
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Figure 2 Changes in the expression of cell cycle-related indicators Cyclin B1, P21 and CDK2
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Figure 3 Changes in the expression of tumor-related indicators MYC, RAS, TP53 and BRAF
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Protective effect and mechanisms of artesunate on adriamycin-induced
kidney injury in rats

TAO Lei”, LI Tingting, MA Yini, CHEN Renbing, LI Xueqin, WANG Jinna
( Affiliated Hospital of Shandong Academy of Medical Sciences,Shandong First Medical University, Jinan 250031, China)

[ Abstract] Objective To investigate and explore the potential mechanism of the protective effects of artesunate on
adriamycin-induced kidney injury in rats. Methods Thirty-two male Wistar rats were randomly divided into four groups of
8 rats each; negative control (NC), kidney injury model ( ADR), low-dose artesunate ( ART-L), and high-dose
artesunate (ART-H). The model group, ART-L and ART-H treatment groups received a single tail vein injection of
adriamycin (7.5 mg/kg body weight ) . After modeling, the rats in the treatment groups were given 25 mg/kg (ART-L) and
50 mg/kg (ART-H) artesunate, intragastrically for 3 consecutive weeks. The NC and ADR groups were injected with
isotonic saline. Blood urea nitrogen ( BUN) and serum creatinine ( Scr) were measured by an automatic biochemical
analyzer. Hematoxylin and eosin ( HE) staining was used to observed renal morphological changes. Kits were used to

measure the levels of superoxide dismutase (SOD), malondialdehyde ( MDA) and glutathione peroxidase ( GSH-Px) in
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renal tissues of rats in each group. Results Serum levels of BUN and Scr, and the content of MDA in renal tissues were

significantly higher in the ADR group than the NC group (P< 0.01), while the serum levels of ALB and the activities of

SOD and GSH-Px in renal tissues were significantly lower ( P< 0.01). Compared with the ADR group, serum levels of

BUN and Scr, and the content of MDA in renal tissues were significantly lower in the ART-L and ART-H groups, while the

serum levels of ALB and the activities of SOD and GSH-Px in renal tissues were significantly higher (P< 0.01). HE

staining revealed that artesunate reduced renal injury induced by adriamycin. Conclusions

Artesunate reduced urine

protein in rats with adriamycin-induced kidney injury, improving renal function and pathological tissue damage. The

underlying mechanism may be related to the inhibition of oxidative stress induced by adriamycin in renal tissue.
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min, 7325 FJR G , 4> H 30 A4 20 B 430K il 38
A F (ALB) JH[E B ( CHOL) | H i =& (TG )
B T AE 18 A5 1M R E A ( BUN) A1 I LEF ( Ser) 1)
o,
1.3.4 'BAHLURBESHT

KEEHLL 4% 2 KPR, 2K HH
I HI AL 4 pm EAEEYI R 4T HE Y@ 68T
WL 21 25 PR AR |
1.3.5 B 414 SOD,GSH-Px i /7 MDA & & ()
I

BG4 40, (il 10 110 A B R K vk I
T 9 A% U FEUfG 194 A= B 2R K, vk ¥ v 213K,
4°C 2500 r/min &.0> 10 min, W& F1FK , 7% BRI
S Ut B 5 43 3 & ) SOD ., GSH-Px 1% 3 &2 MDA
T,
1.4 SitEHRE

K H SPSS 19. 0 #AF#ATSE 50, TSR
FHAV- BB bR 22 (wes ) o, 2 B] FEBCR T LA
Bl 500, IE— P LR Dunnett-t #6555
P<0.05 INNERAGITFE L,

2 #R

2.1 —fER

NC HKFICH] W 55 R, J BN, 1730 A
iR BTSSR I, IR IR B R 4G 2
Jei , KRB IS 22 BE , PR 5 A AR B [, DU ik
Jib AR, B ROREE, R0, T B 22, i R
ST (8 PRV 1S 98 R bR 5 TR 25 4 2 B I AR
BEY5 1 UG 554 ART AR U AR BRI AR T
K (AR R, 16 3l ) i n] 48 B R I A T
RUZH T ART-L 20 A1 ART-H 20 A% K SR 5 A0 1
M@ 225, KRR E AR AL UL IR 1, 5256 4 A 40 R) 4%
HR BRI TIETIE L
2.2 ART 3K 24 h Riish UTP & 2RI

ADR £ AU 20 K B 4% B[R] 5 24 h IR B AR H
(UTP) S B ET NC 41, & ART T Hiq, KRR
Wb UTP & — & AKE s, 458 7T UL, ART-L
20 K ART-H 41%% ADR 4] UTP & & B &A%, ART-

H 205 ART-L it — P8, 2 R B A %2 L
(P<0.05), W% 1,
2.3 ART X XRBIEEIEFRAIZ M

F 2 s R AT L 5 NC 2H Hodss , ADR B2
KEIME R Z A ( BUN) Al LET (Ser) B3 2 T 5
ART-L 4171 ART-H 4 Fi 5 b5 ADR 411K, 22 715
AGiit# R L (P<0.05), 5 NC 44, ADR 2K
FRUIMLTE 1 P (ALB) FEAIK, ART-H 411 ART-L 1%
ADR 4 F+ 5, Z 5 A %1228 L (P<0.05) . 1
%20 R BRI 4 JE [ B ( CHOL) FTH ol = 8 (TG ) &
Wik, 2R G2 2 L (P>0.05) . DL Eg5R
FW] ART figek 3% ADR 2K B S DI REFE 4%
2.4 ZHRXRREBAARBETHLILE

HE Y5 5 o (WA 2) ,NC 41K RUE /N
HEG R % B /N L R Al JC B R 742 5 55 NC 44
L, ADR 2K BB /NG b B2 40 i 2 o R Bk A8 1
T3 200 B A A A0 R i L S A R R R BRI
ART THU5 , 45 BRAE IR B (2 47 % | A7) 22 21 KR
AL LR B /N T R 20 b 2 9 B R A 1 L

- NCHL NC group
350 —=— ADR#l ADR group
—~— ART-L#L ART-L group

04 —=— ART-H#L ART-H group

2504

Wizight

2004

itz

(RIE

160

1] ; 2
18 fi] ] )

Time{weeks)

1 RUURBUAEZL
Figure 1 Rat body weight changes in each group

F1 BHKFEAFEBE L 24 h UTP L (%+s,n=8, mg)
Table 1 Comparison of 24 h UTP at different time

points in each group

5 14 2 4 3
Groups 1 Week 2 Weeks 3 Weeks
4]
Ne Al 11.52+1. 68 10. 77+1. 12 11.38+2.28
NC group
ADR 4 . . .
54.31+8.26" 139.53+£23.49" 235.86+35.25"
ADR group
ART-L 41 36.49+5. 74% 76.32+10.36* 106. 84+24. 81*
+ + +
ART-L group T T T
ART-H 41 #A #4 #A
ART-H group 27.65+3. 66 59.92+8. 83 86.25+9. 32

TE: 5 NC HILE, *P<0.05; 5 ADR 4 1L, *P<0.05; 15 ART-L 244
L#, 2 P<0.05,

Note. Compared with the NC group, “P<0. 05. Compared with the ADR
group , *P<0. 05. Compared with the ART-L group, * P<0. 05.



50 o [ A [ 2 2k 2020 4F 11 H 45 30 %55 11 ] Chin J Comp Med, November 2020, Vol. 30, No. 11

R2 AU RBAACTEAREIEE R L (245 ,n=8)

Table 2 Comparison of the biochemical indexes of rats in each group

4151 BUN Scr ALB CHOL TG
Groups ('mmol/L) (pmol/L) (g/L) (mmol/L) (mmol/L)
NC 4

7.74+0.53 16.85+1.92 32.14+3.51 2.66+0. 21 0. 86+0. 13
NC group
ADR 4
i 13.86+1.27" 40.72+5. 64" 18.63£1.45" 2.84+0. 36 0.82+0. 11
ADR group
ART-L 4
il 10.45+1. 38* 30. 46+3. 87% 24.81+3.19% 2.75+0.24 0.75+0.09
ART-L group
ART-H 4
i 9.63x1. 04* 25.03+3. 44% 28.22+3.75% 2.78+0.27 0.78+0. 14
ART-H group

.5 NC 4l #, *P<0.05; 5 ADR 41 H04%, *P<0. 05,

Note. Compared with the NC group, *P<0. 05. Compared with the ADR group, *P<0. 05.

AR AR S BH ZEAS s BRBEE R BT B, PT WL FAE 5
T4 AT LR A3 B /N b R AN B S 1 R R AR
Tl B 2k Bt V&, o7 UL R AR, DA B B A R
ART Rt B A U R 4, WA T ART XTP 5 %
R BB iR TT RO
2.4 ART 3 KR B4 SOD, GSH-Px i& 71,
MDA 7K #) 5

H % 3 Al L, 5 NC 41 %, ADR 4l KRB 4140
SOD . GSH-Px i /1 F#AI, i MDA & 8 T+ (3 P<
0.05) ;5 ADR #4 %8¢, ART-L 41 #i1 ART-H 4 K il
B 2020 SOD \GSH-Px 1 71 7H 55, MDA & 5 FEAIK (3
P<0.05)

3 itie

ADR J&—FE BT 250 . SR, JLAE IE 5
LAY A5 O JIE AN B v % IR B T I R R
FAMT . ADR B 20k B 30475 B 8 S — A B Y
Fs T A PR AR AKT DL R 40 R 3E Sl
BURIRRRAE , BI85 B %) 8 ML AL 5 2R AE | Ak
PP T AR o Sk R R R R KR
FXHT T S Ak B A AL 22 ) % O B, ST
W] ADR i S0 AKT SHE RS E A %, £
FER Bt E AL R A P2 TN 8 (MDA) &8 T Al
B LT A A KT B A, DA 380 T B AR i
R RN I Bh S 2E R B ART S48 FDA
e B T HUE IR TT I — 2R 2549, DAE A 5T
FWART 38 A MR W4T & e Mg LA R b 3
SRR A, ART RESEAI i B A AL B R S
AV FtE P 0t 4005 L B GSHL T SOD 4 7K SF- [
%, DT B AR T 40 A A% S A B St 405 X
ART f8 75 38 1 B ARG 1 40 Ay Ak 17 S 38 1 ok i %
ADR FIrSU B 7 , 75 Bk — 2B BF R AR )

T A:NC41;B:ADR 41;C: ART-L41;D: ART-H 41,
2 RRUE B U
Note. A, NC group. B, ADR group. C, ART-L group. D, ART-

H group.
Figure 2 Pathological changes of the kidney tissues in rats

R 3 AUKREELLLSOD MDA Fi
GSH-Px /K% (x+s,n=8)
Table 3 Comparison of the levels of SOD MDA and
GSH-PX in kidney tissues of rats in each group

LS| SOD MDA GSH-Px
Groups (U/mg protein) (nmol/mg protein)( U/mg protein)
NC 41 NC group 115.74+8.87 6. 4+0.75 84. 53+10. 67
ADR 4 ADR group 72.355.42* 17.26+1.32"  49.51+6.82"
ART-L #H ART-L group ~ 96.28+17.66*  11.68=1.01* 62. 74+8. 89*
ART-H 41 ART-H group  111. 54+20. 57* 8.45+0. 88* 78.23+8. 64"

TE: 5 NC Z1HAE, "P<0.05; 5 ADR 41145, P<0.05,
Note. Compared to NC group, *P<0. 05. Compared to ADR group,* P<0. 05.

A5 FH ADR 753 09 AKT K FRUBE B R 35
ART X AKT K BB 468 405 19 O/ 4 1 FH S IL o A 5
RES R B, 5 NC 404, ADR 41 K FL UTP J
I3 BUN  Ser 7K F-F+i5, [R1 0 ADR 415 95 b 45 44
FEER M, B /INE T A A i B R AR M | EB 4y
20 0 A i | 200 B e B S5 M BRI BB B, 15 &
AvEEmaRH " 5 ADR 41, ART-H 41
1 ART-L 41174 BUN Ser 7KV B T B, 241 109
A BREERFR AR B IX B ART REfS I 1)
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REFN'E A2 i, B4 4ip SOD  GSH-Px 1% /1
AT MDA 7K-F-0] 2t ADR Ab PR 55 S 10 B AL it
AR A, AW 9T 45 3 R B4 /) BRUE 4 41
GSH-Px 1 SOD {ifi 71 F B, MDA 7K F+ &, 156 B
ADR 7] DL i B AU A A A A A RS B el
PrEALER Y T B s Bk S ARk s, 5
ADR AL, ART-H ZH#1 ART-L ZH#) SOD #1 GSH-
Px 3 I #RI R TF R T MDA KB R R, 45
P27, ART A] LLAE i 40 i 9 B S8 16 4 o & =36
P& 1 AR M A A N B BE T, DT PR 47 4 i 6 2 Ak
LA , X 5 SCHk TP R A — S

2 B, AKI g 52 ADR 5 KRS
W5, HAEHIHLEI AT RES AKT X640 g S8 Ak 7 35 ) 3
WA, T AE B B2 b 5 B — S8 (5 5 30 B Y 30
FE VAR B SCHR T A a0 (R T B AR 5 ik
— B AIE, ARTIIEY T AKI X} ADR % 510 K R
B PR VE T, DT R ADR B 5495 (4 e R 51 B
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[ Abstract ]

factors in nerve cells to identify novel drugs that alleviate the toxic and side effects of anti-tumor drugs. Methods

Objective  To study the neurotrophic and anti-inflammatory effects of senegenin on inflammatory
Microglial BV2 cells were cultured in vitro, and lipopolysaccharide (LPS) was used to prepare the cell inflammation model.
The effects of different concentrations of senegenin (2, 2.5, 3 pmol/L) on the LPS-induced cellular inflammatory factor
nitric oxide (NO) were observed to determine the optimal dose of senegenin compared with the positive control group
(' dexamethasone 10 pwmol/L). The concentration of NO in inflammatory medium was detected by Griess Reagent. Results

The effects of different concentrations of senegenin on the production of NO in LPS-induced BV2 cells were different.
Compared with the LPS group, the anti-inflammatory effects of senegenin (5, 25, 50, 100 pmol/L) were not obvious.
Moreover, the concentration of NO in the inflammatory medium was increased by 50 and 100, indicating a proinflammatory
effect. In addition, in the senegenin 1, 2, 4, and 8 pmol/L dose range, 1, 2, and 2 kept up with each other and had
significant anti-inflammatory effects (P < 0.05 or P < 0.01). The low doses of senegenin had anti-inflammatory effects. All
doses of senegenin, especially 2 wmol/L (P < 0.001), significantly reduced the concentration of NO. According to this
result , senegenin was divided into low, medium and high dose groups in a follow-up test. CoX-2 mRNA expression in the
senegenin 2 and 2.5 pmol/L groups was significantly decreased (P < 0.001) compared with the LPS group, but was
slightly lower than that in the dexamethasone group. In addition, compared with the LPS group, 2, 2.5, and 3 pmol/L

senegenin reduced CoX-2 protein levels, with the most significant effect shown for 2 pmol/L senegenin (P< 0.05).

Conclusions

Senegenin reduces the release and expression of inflammatory factors in microglia induced by LPS,

suggesting senegenin has neurotrophic effects that might protect nerve cells from inflammatory injury.
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1.1 SEIE4MRE

AR5 P K A AN 22 U e R Ao 22 B 200 Bt R
YRR SH-SYSY Hh R} Be 40 i 2R F2 438 5 /)N B/ e 3
4 BV2 g H ATCC,
1.2 FELH S0

TR, WAL R ER AR A A,
T > 99.0%, Lok B H = OB OO
( dimethylsulfoxide , DMSO ) Bt B Jili AH W ¢ BE | 4°C fi
Tt HuZE KA ( dexamethasone , Dex ) ( MO606AS ) 1
AREECEDHEARARAF; P& A (EE
Amresco A H)) 3 DMEM ( 3¢[# Gibeo 23 d)) 5 BR4- 1L
T CREET B E D il SR A RS R]) 5 iR
(S9251) ,hERZEZ e (N9125) ¥ [ 25 [H Sigma
2l COX-2 514 (mus-cox2-F; CTGAGTGGGGT
GATGAGCAA ; GAGGCAATGCGGT
TCTGATAC) g A b ifEHEs ) TRARA R &
YL COX-2 HREHTiA (12282) 4 H 3£ [ CST 2
Gift GAPDH ( GAPDH-F-5
ATGTGTCCGTCGTGGATC TGA3 ’; GAPDH-R-5’
ATGCCTGCTTCACCACCTTCT3 ) Wy [ | i+ i A=
W TR BR AR A 38 = e i gl 12 AL
B 96 FLAR ( £ Corning A &P 4 ) ; SW-CJ-1F &l
L TAE G (L RS A RA R ESF 3R ) ;
Kigifl (D€ GalaxyS A F)); I8 B (HA
lympus 2 H])
1.3 XWAHE
1.3, 1 FHZA ARl 5 Fn s 7

/NS A AL BV2 41 A DMEM/FBS +1% PS
ARSI, TE 5% CO, 3TCIRM A& T 3%, 4
M1 2 80% Ril& FERT, LA 0. 25% 1 I RHE 1k )5 4%
1 AR 2 3 AT AR AR, BOCH G 02k < 00 4t A i 1 7

N 2B 41 e 95 2 Bl SH-SYSY JH] DMEM/FBS
+ 1% PS MR IR, 7E 5% CO, 3T CIRMAM KM T
K, AR E 80% MG FERT, LA 0. 25% 1 fif ity
ML+ 1A% 2 4 AT AR BOH X A K 08
YA TSI
1.3.2  RAEST B NO ¥ A I

VR BV2 dHAEVR A BT 1. 5%10° A, R T
96 fLAR Hhat i, FiZa 2 i i B AT JT )5 2 h, ITA LPS
(2B 200 ng/mL) , 734 25 UM BRAL LPS 41, 4

mus-cox2-R:

FERM Fm K B e W B A, dh2sh 9% 22 h
J&i , FIFH Griess Reagent 3246 58 SiE 4\ it NO e J&F
TG G N BIE L 80 pl bW 2H 4 96 1L
M, [al s 7 NaNO, A5 i i1 £ (200, 100,50 ,25
12.5.0 pmol/L) , B MR FEE R 2 ARIFL, 86T hn
A 80 L FiSE L B -1 Greiss i 77 (A W :B & =
1:1) RAE TR FRAPIEE 15 min, FIH BRI
£ 540 nm bW E WOGEEE, 21| NaNO, #r i it
2k KOG RE(EA ABRETZE A NO A&,

JH%E SH-SYSY AMMvk & M2 T+ 1. 6x10° 4>,
BT 96 FLAR it &, I A & OC/E T LPS
VR BV2 AU AAE Y IS RIS AN I, 55 5% 24 h, SR
Ja M B Griess Reagent 740 NO ¥,
1.3.3 St N A B 2 (cyclooxygenase-2,
COX2) FiB KA

JAHE BV2 UMV B BT 1.5%10° A4/mL,
T 12 fLRPaE i, 3ol &S O RRZH  LPS 41 i
FEK WA H T a3 A 6 (2 wmol/L . 2.5 pmol/L .3
pmol /T I Y | A AL, T4 254K b L i 77 i a
BRFICIE 2 h, A LPS (&4 i 24k )& 200 ng/
mL) ,ﬁ?%?ii%?% 22 h J5,1000 r/min Bis min , Y&
LY, QPCR E AL M COX-2 mRNA ( mus-cox2-F ;
CTGAGTGGGGTGATGAGCAA ;
GAGGCAATGCGGTTCTGATAC ) % ik /K 3, Western
blot A& COX-2 K A KF,
1.3.4 QPCR £ COX-2 mRNA ik

SIS AU FTIR , A L AN 38 T 259 T 1 24
h JEHRERNA, #00) & Ul D1 5 047 5 RNA A4
B 5 Skl cDNA, FREAT PCR §734 ., PCR i
R BRF 18 pl, RN AR 95C FUAE 1 5
min, #k2Z 95°C7EME 10 s,60°CiE k 30 s,95°C 4E 15
s, 242 MER, 1A SR H GAPDH frfb H (%
DR AR X 2638, g 2724 e i H YL,
1.3.5 Western blot EFilii: il COX-2 8 KA

SRS AN AT AT A . S LAY T2 T
24 h JEREUAME H . BRERT e A i E A
FEAh 95°C & 5 min, REE BRI B, R, BUEYE
Je 45 A0 B 2 1 5 i AR 31 SDS 3R TN 94 I e gk
JBE, FEL UK 8 o e b ) B 1 A5 21 PVDF B, 100
VA 2 h 5 H 5% AR AE = I T B 1.5 h,
EE ALY —HT 4°C R, U H ] PBST 20 R Uk
3K, BIK 10 min, SRS U8 — BRI HUPE S REAR [F] 5T
PER) (R B R 1:5000) HEATE I FIHE 1

mus-cox2-R .
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h, I PBST Wi 3 UK, 4K 10 min, P48 i€ 497 157
BEOR W N, IR AF KIS, i2 H Tanonlmage
BT B R T
1.3.6 A oA

JRAEE SH-SYSY vk B R B 2T 1. 6x10° 4>,
FIT 96 FLAR IR, 23 2 28 O RRZE OB A ik
) R (B B oot , AR, LPS 4,
HuZER A 2 Je it 7R R AV Tk, b, R = 4, SH-
SYSY MG REESS 7 LI LPS 75 & /Nt Jot 46 i
BV2 SAEM)_F3E 1 mL, I AZE R I6 (2 pmol/
L.2.5 pmol/L.3 wmol/L) UL BE 3% 24 h Iz A
CCK-8 M 0.5 h, KRB 450 nm & WOGAE
1.4 SitFEHZE

SR AE B LT R IR 22 ( & £52 ) R,
N SPSS 22. 0 ARG o0 HT ., SeZ 0y 2557 A5G
J&, TR Tukey 75, 7725 AR 57K A Tamhane
B AR AL, BEHRRKT a=0.05,

2 #R

2.1 AEREWZEEFITX LPS F& /KR RH
B BV2 7=4 NO HJ52 0

PRI ZE 2 B0 2 wmol/L 32 75 e H ot B
AEIFRIMAEFAEN  BAE BV2 400 HER &
B TR A B ER, "I T 1,2, 4,
8 wmol/L,5.25 .50, 100 wmol/L Wi-/>46 B, &l
1A-C i 1A 1.2 4.8 pumol/L ARE & i1
JC, G5 R B8 1.2 wmol/L BIANHRE AL & e HOCH
PIRIEH(P <0.01 8P <0.05) ;& 1B /&M 525,
50,100 pmol/L AL & & H T, 45 R WoR B i R
YER, E BAT R 2 A, L2 W B O 12 5 AR AR ) I
SRR IR B URE BT 1C 2 1.5.2.2.5,
3.3.5 pmol/L I H T, 45 /R ik Seyk BT

.5 LPS 4 IL#, * P<0.05, ™ P<0.01, *** P<0.001,

A G BT T A BLRAEH (P<0. 01 B P<0. 05 B
P<0.001), H A 2 wmol/L FIE & AT ot RAEH
AW,
2.2 EEEHITI LPS F54) BV2 i COX-2
mRNA RiZxH 0

WAL B85 R 2.2.5.3 pmol/L (K, H,
o) Al A TR A 4B AT COX-2 mRNA
FEARARGIN, 25 & 2 FToR, LPS /E F S 1) BV2
4l COX-2 mRNA I % F+ 5 (P<0.001) , BH 4 24 1
FEARNN AN LPS ZHAH L 2 AR (P<0.001) ,2.2.5
wmol/L AJE & FEFF JCZL Al LPS ZHAH Lt i 35 B AIG
(P<0.001)
2.3 IEEEHTX LPS F5H BV2 482 COX-2
EORIEMNZIT

Western blot I, /| & 351 2 4 i 3 2 oo
COX-2 FHE R FIAMN, S50 E 3 piw, LPS 1
G BV2 40l COX-2 HEEREXBETE(P <
0.001),5 LPS 4 AH LL, FHM: 25 Hb ZEKFA4H COX-2
H I B EE(P<0.001) , B 2 wmol/L L2
TFICd] COX-2 & [ 3A i i T B X B, (EAH e
LPS A7 B R IR (P < 0.05) .
2.4 IMEEFITX SH-SYSY 5 BV2 K FiF
RIBEHIARRTE 2m

VIR A S0 I R 9T A R T e % SH-
SYSY #2532 BV2 RAE L35 BB 19 2 55 52, 75
AHIER L5 LPS 55 BV2 UM 9E 5 1Y 13,
Fr LIAZFR Gy S8 57 T P SEgR AT IR (Cul) 2, —A>
XTRRZHN N BV2 4 RAE 3, 75— A BRI A
B, XRERTLE A HERR T A R 2R 6 25 R s
Bl S0 48 S R 0 IR T, A% 40 S 08 Hh e A
AT IO EE AR B B A R A O AR 1% 4
SEE R YER

tf A Crrl
i 3 0L LPS
Hi HE ATt Dex

LAY ol Sencgenin

LI S RE MO concentrtion

E1

ANl B G R T LPS 55 BV2 4R NO R AR

Note. Compared with the LPS group, * P<0.05, ** P<0.01, ** P<0.001.

Table 1 Effects of different concentrations of senegenin on the release of NO in LPS-induced BV2 cells
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ik 4 fras , SH-SYSY #2532 BV2 SE L35 il 3%
J& ,LPS Hl# BV2 L1 410 41 B 16 1 At BEZHAH e
WETFFE(P<0.05),%52.5.3 pmol/L L& BH T
BV2 3 Al I3 SH-SYSY 40 i /1 %38 LPS 1
SR (P<0. 05 B¢ P<0.01)

=
2 U EH Dex
- i ’
% s L% 1T il Senegenin
Ly RS0 {62 mRMA & F COX-2
= - mBE A level

T 5 LPS 4lLb#e, ™ P<0.01, ™ P<0.001,
2 JEAREH O LPS 549 BV2 4 COX-2 mRNA
IR B2
Note. Compared with the LPS group, ** P<0.01, " P<0.001.
Table 2  Effect of senegenin on the expression level of
coX-2 mRNA in LPS-induced BV2 cells

A B =
COX-2: — — : ;
[retn,  —— T ——— # E

% f‘ & S
q E
(.,I§ o= ﬁ.’;ﬁ— iy -"&.“ g _‘—;

2.5 EEEHEITY SH-SYSY % BV2 RE L%
FEUE R A= £ NO #20

W s Fros, SC 415 1k o 4l Bl —FE
SH-SYSY #:% BV2 &JE i 5 , LPS #fil#4 BV2
IR SH-SYSY 4533 NO F12s (1 I 2 A4
I 3 EFH(P<0.001) s #H L LPS /9 BV2 Fig 4,
2.2.5.3 pmol/L I BT IT BV2 LIS a3 H
I EHLREAIL SH-SYSY ZHAf NO Bt (P<0.001)

3 itig

FURIT, PUARST 250 7 7™ A= B9 AS BSORE, 4 &
M2 AL A 2 REVE ROV, TEAR R JE B T 3L
i PRASEFH o TR 24 2 2 T AR 2, i h 26 1Bl
s AR A T = o M, i T X e 2 ) —
At 28 T AL WL T S S8 AR T R B
TEALS P IR AR — Bt TS A7 A, 8 ] L — gk
M FE AR T 208, HAERZ 0L, Al

% 5B Control
Bi 1LPS
sl Dexamethasone

- d ML A

ST i Senegenin

COX-2 (MR Relative

- intensity of C0X-2

1

SEMERETHI v

WA WB & B KB e, 5 LPS 44, * P<0.01, *** P<0.001,

3 EAERFICXT LPS 50 BV2 il COX-2 & ik K

oEA|

Note. A, WB strip. B, Gray value comparison. Compared with the LPS group, * P<0.01, *** P<0.001.
Table 3 Effect of senegenin on the expression level of COX-2 protein in LPS-induced BV2 cells

1RHE Ol

& WL LPS

R ] Dex
L PF i Sencpenin

H R 1 Cell viabil ity

el oirl LPS  Dex

i O ipmelL)

SETICEERIN Eroup

BY2
.5 LPS 4l Hds, * P<0.05; ** P<0.01; ** P<0.001,
4 LR AFIUA SH-SYSY $25Z BV2 4e4E
R A 3
Note. Compared with the LPS group, * P<0.05, ™ P<001, * P<0.00L.
Table 4 Effects of senegenin on cell viability of SH-SY5Y

after BV2 supernatant stimulation

4 4 WL Cn
B LPS
R Dex

11 Senegenin

M WO concenkration

el owl LPS Dex 2 15

v
5 LPS 4 IkEL, ™ P<0.001,
B 5 LalEAfookf SH-SYSY 4452 BV2 RAE [iiF
RIS NO R ) 52
Note. Compared with the LPS group, ™ P<0.001.
Table 5 Effects of senegenin on the release of NO after

SH-SYS5Y received BV2 supernatant stimulation
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P78 B T AN 58 4, B 5 08 T BER A A 9 I
M IEE IR KB 2R,

“ARIFIG AE A —Fh i 4 RGP, B
iE SR S R I RE R 2510 B R g N
SR, R AN A A, AR I Ay i S i
KGR SEGE P E E RINE BN G, -
Gy -G F AR BT B A R Y AT RIE T
Jral 5| AR 4 40 PR T KOS i TR 51 4808 R
N, A fiE A2 JR] B4 2 e 7 AR 1 9 0E TR, 2 I
S5 BRESZ M R G D BE , B AT R AT 5 B T ORIk
PRI 7 A SROE R, 3K a5 1 A A A 2 (A ARG
B 9 R 5 407 T TA R B 1) & A 8 DDA O
HARST J5 KA RAE R 1 7= A AR T /3 kT
i g e RSN S G R B 5-FU SR AT I 3
PEUEIE R T = A2 A 23 S BT S g
UNFLARIE AT G 45 AR TR N S R /KO i 2
T 2 ML ICIH T, A X — O S AT
MR AER VIR DG, W] 8 12 ST B S HAH 5¢
7t PR AT BORh 28 00 A2 30 B AR TR B 4 T AR
ThRE, FEON MBS B, 1 5 hE BT 0 R
T, P RE XS EACE P 2 0 5 B HE % < ARy i " A L
ML,

ARG AN [ Ve B 32 7 R T LPS 5 S 1Y
BV2 L= NO [ 52 1V BE i e 25 R R, 5.
25.50,100 wmol/L (3 7& & 11 JC I TCPT &R AE J [
EH, H5 LPS @A H,5.25.50,100 pwmol/L [t
HEATCROMNA B RIEH, LA 100 pmol/L 54
B (P<0.001) ;1M 1.5.2.2.5.3.3. 5 pmol/L
F3E R B T 34 T 2 M R IR NO BRI, S L 2
pmol/ L 178 75 8 T R AIAE 8 | 2 (P<0. 001)
FEUAI e B 3k B T AT IR NO B, AT e LA
PURIEVER . ML ( cyclooxygenase, COX) J& 4
A DU TR A T R 91 B 2 A R 1) 2 BEBR Gl , COX []
Tfff— COX-2 J&—FP B 1 S E A T, RAE
B COX-2 IR 515 22 Pl 28550 10 s 3L 7 v
M2 TCRYAETE R T4 5, Yang % K& B2 H1 4
WS IEYT LI/ BRUS 0 E D) RE R A, 5 HLET 81
JIR A COX-2 & NO A 5 INOS #ik FiH %
YIAHIG . 76 A 8 B i £ 5 5 3 ) 5 Y 1) i 5 v
U, SPGTT AT 3 g v v 8 B AR AR B
sl | TR G S B = g 13 ¥ ( brain derived
neurotrophic factor, BDNF) [ 3235 | i plea Hoa N Hi Tl
RECOSY L AR RS R PR R B T S

AN T BERRAS 5 H B & BDNF /KF FREEA B3
M, FARTHEPRE NGF f] b LPS 5| i
PC12 409 IRFERI A T, XF LPS $i 455 B A {3 4
i, B FFEIRGE NGF AT LPS 75 5 /Y sl 40
M= Az NO, [RlEF 44 COX-2 mRNA 363k, At
R BTIEIT R, FoA A B A B A e AT {2
HER S A K R UE AN A7, A e &8
FRN PR, Bk & B & 2 4 0 v 42 & BDNF
mRNA Fik/KEE D ARBFSEEE 2 2. 5.3 pmol/
L R B CER T LPS 5509 BV2 4 i, W<
RIEHF COX-2 MRIBTE L, R s, & B
JC AT AN [ R B i B0 ] S A DG R 1 COX-2 R A,
Ph2 pwmol/L i ik BB H s M I/ A B B (P<
0.05) (& 2.3), B0 & 2 A o o] 41 il 41 28 R e
PR R ik, B s p e B R T

ARWFFTIAMER T 35 2 Ju X SH-SYSY 257
BV2 RAE L IE RIS =S A R ER, k&
AT TC AL AL #E BV2 RAE b & R #)5 i9 SH-
SYSY AR A A7IE , HL2 0 B AR 38 1T G 3 i
ik SH-SY5Y #55Z BV2 40E MG NO R,
X F U A B AT oo ] g B BRI S S VR
BAMSARIER.

ZE TR AR B A SO AT FEAIC LPS R )5
RIEATJ NO BRI, I SAE A BT COX-2 HYKIE
HWHEMEUE SH-SYSY 432 BV2 RAE L1 fil i 5 4 i
FETE R BP0 6] NO (Y Bl 2, R I A e oo
AR 28 TR AR, 2Ot b 28 R A, B
ARG AT WER, 76 F —2535d,
Vg ST AN [ % 200 L B sl A B G Ak 24 Wy i 40 A
TSR i — 20 MR R AT ST M & R E
“ARIT I (YR T BRALHT T ) B L

S 3k
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(1L EHBERL KA M B I st a2 Is EE Be N 4Bl JERT 100038
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[#ZE) B E0BEIRAS N (sphingosine 1-phosphate, SIP) E755 5 Kkdy 2 HUBE PR /1N BB R 4 4E 4k
B kA X —id B R S AU A A K I F-B 1 (transforming growth factor—B1, TGF-B1) 43k, 7% L Real-time RT-
PCR By 5 I KkAy 2 BUBEDRIG /N B €57 /0N BRI HH B R B8 1 (SphK1) B9 mRNA 7K, JAar I sz we ige i 22
IR0 TG AL B FE AR WUILBI 2 o ( a-smooth muscle actin, o-SMA) TGF-B1 LK 20 A /03657 19 3= % Al 43 1 AU
J [ collagen al (1), Col al(1) ] Al I BUEEIE [ collagen ol (II1), Col el (III) JRY/K -, £ER  SxFHE4H €57 /MR
AL, KkAy 2 TOBE FRIp /)N BUBE IR 5 2635 SphK1  TGF-B1 .a-SMA Col a1 (1) } Col a1 (1I1) , I H SphK1 5 TGF-B1 7%
IR IEASE, 218 BEMRWRETRES 5 T Ky 2 BUBE PR /N BB IR S 4k i & A, OF X — g vl fig 5
TGF-B1 %,

(RBIA]  WEIRI ; R LT 2 AL, ; AR i i e ; B e Rl g e fb 2B R R 7B

[FEHZ%ES] R-33 [ XEk#RIRAE] A [XEHS)1671-7856(2020) 11-0059-06

Sphingosine phosphate participates in the pathogenesis of pancreatic
fibrosis in KkAy type 2 diabetic mice

XIU Lei', CHANG Na®, JIANG Tao'*
(1. Department of Endocrinology, Beijing Shijitan Hospital of the Capital Medical University, Beijing 100038, China.
2. Department of Cell Biology, Municipal Laboratory for Liver Protection and Regulation of Regeneration,
Capital Medical University, Beijing 100069 )

[ Abstract]  Objective To explore whether sphingosine 1-phosphate (S1P) is involved in pancreatic fibrosis in
KEAy type 2 diabetic mice, and whether this process is related to transforming growth factor—1 (TGF-B81). Methods
Real-time (RT)-PCR was used to detect the level of sphingosine kinase 1 (SphK1), TGF-B1 and smooth muscle actin o
(a-SMA) , which were measured as an index that reflects the activation of pancreatic stellate cells in the pancreas in KkAy
type 2 diabetic mice and C57 mice. The main components of the extracellular matrix, collagen ol (1) [ Col al(I)] and
collagen a1 (IIT) [ Col al (III) ], were also measured by Real-time RT-PCR. Results SphK1, TGF-B1, a«-SMA, Col al

(T) and Col al (TIT) were overexpressed in the pancreas in KkAy type 2 diabetic mice. There was a significant positive
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correlation between SphK1 and TGF-B1 in pancreatic tissue of KkAy type 2 diabetic mice. Conclusions

S1P may be

involved in the development of pancreatic fibrosis in KkAy type 2 diabetic mice, and this process may be related to TGF-B1.
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Figure 1 «-SMA mRNA expression was up-regulated in
pancreas of KkAy type 2 diabetic mice
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Figure 2 Collagen mRNA expression was up-regulated in KkAy type 2 diabetic mice
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Figure 3 SphK1 and TGF-B1 mRNA expression were up-regulated in KkAy type 2 diabetic mice
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Effects of treadmill exercise on learning, memory, inflammation,
and NGF expression in the hippocampus of diabetic rats

ZHAO Jun', CHU Yajun', LIANG Jinyu', FU Fang®*
(1. Physical Education Department, Jinzhong College, Jinzhong 030619, China.
2. Physical Education Institute, North University of China, Taiyuan 030051)

[ Abstract]  Objective To observe the effects of treadmill exercise on learning, memory, and expression levels of
inflammatory cytokine interleukin 6 (IL-6), tumor necrosis factor alpha (TNF-a) , and nerve growth factor (NGF) in the
hippocampus of type 1 diabetic rats. Methods Forty-four adult male Sprague — Dawley rats were randomly divided into
control, exercise, STZ, and STZ exercise (STZ+E) groups (n=11). A rat model of type 1 diabetes was established by
STZ intraperitoneal injection. Exercise and STZ+E groups were subjected to 8 weeks of treadmill exercise. Subsequently,
learning and memory were evaluated by Y maze test, IL-6 and TNF-o levels were measured by enzyme-linked
immunosorbent assay, and NGF expression was detected by immunohistochemical staining. Results Compared with the

control group, STZ group rats exhibited significantly increased standard training times and error times in 30 trials ( P<
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0.01), IL-6 and TNF-a were levels significantly increased and the number and area of NGF expression in hippocampal

CAl, CA3, and dentate gyrus was decreased (P< 0.01). Treatment of STZ-induced diabetic rats with exercise improved

STZ-induced declines in learning and memory and significantly decreased TNF-a expression (P < 0.05). However,

hippocampal TL-6 expression in STZ+E group rats was not significantly different (P> 0.05), and NGF expression in the

hippocampus CA1, CA3, and dentate gyrus was significantly upregulated ( P< 0.05). Conclusions Treadmill exercise

can improve the learning and memory ability of type I diabetic rats by enhancing NGF expression and anti-inflammatory

abilities in the hippocampus.
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Table 1 Results of Y-maze test in every group rats

A5 Xt AR BH STZ 41 STZ iz )21
Groups Control group Exercise group STZ group STZ+exercise group
UNZRREL (IR
. JI A A), 28.36+4. 08 23.45+3.67* 33.72+5. 16" 30.55+4.59 "
Training numbers ( time )
S STy K he
30 YHHBRUCHL () 7.09:1. 58 7.00+1. 18 9. 1821, 73% 7.98+1.88*"

Error times in 30 times( time)

T S0 IRALIEEE, #P<0. 01,%P<0. 055 STZ 58 8041 5 STZ 4L L4k, *P<0.05, T,
Note. Compared with the control group,* P<0. 01,%P<0. 05. STZ+E group compared with the STZ group, * P<0. 05. The same as below.
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Table 2 Results of the hippocampus inflammatory biomarkersin every group rats

215 Groups IL-6( pg/mL) TNF-a( pg/mL)
Xt R4 Control group 37.16£6. 05 57.81£6. 60
iz 84 Exercise group 35.50+5.94 56.57+5.36
STZ 41 STZ group 49. 60+4. 07* 70. 67+6. 37%#
STZ iZh 4 STZ+exercise group 44.86+2. 74" 64.01+3. 89%*

£3 HHAKBMD CAL . CA2 X NGF FIEZER (% 25,0 = 6)
Table 3 Results of NGF expression in the hippocampus CA1 and CA2 of rats

i CAl CA2
oo A B ) A B )
Cell number Area Cell number Area
Xof IR 2H
11.23+1.49 1008. 49+135. 69 8.32+1.12 656. 58+89. 56
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=Y
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STZ 4
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L.ij i 8.39+1. 76" 826. 91+186. 78 8.21x1.01 634. 47+79. 45
STZ+exercise group
R4 FURMIMES CA3 DG X NGF KIKEER(x 5,0 = 6)
Table 4 Results of NGF expression in the hippocampus CA3 and DG of rats
, CA3 DG
415 — 4 - — : .
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. 19.26+3. 08 1348.90+218. 34 12.37+2.08 987.45+171.52
Control group
eyl
L_Zj] il 20. 89+3. 88 1406. 54+278. 84 12.98+2. 89 1102. 85+234. 55*
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STZ+exercise group
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TE:AL-D4; SRR 578 K BURED) CAT CA2,CA3 B DG X NGF ik (#ikHi8) .
B 1 NGF fe 414 i
Note. A1-D4, Coronal sections showing the NGF expression (arrows) in the hippocampus CA1, CA2, CA3 and DG of the rats.

Figure 1 Results of NGF immumohistochemical staining
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Effects of high-intensity focused ultrasound on immune function and
survival time in rats with cervical cancer

HUANG Min', PENG Yuexiang', GAO Weiyuan', HUANG Hongli**
(1.Department of Ultrasound, Wuhan Third Hospital-Tongren Hospital of Wuhan University, Wuhan 430000, China.
2. Department of Obstetrics and Gynecology, Wuhan Third Hospital-Tongren Hospital of Wuhan University, Wuhan 430000)

[ Abstract]  Objective To explore the effects of high-intensity focused ultrasound ( HIFU) on immune function
and survival time in rats with cervical cancer. Methods Sixty female Wistar rats were randomly divided into control,
model, and HIFU groups, with 20 rats per group. In the model and HIFU groups, human cervical cancer HeLa cells were
subcutaneously injected into the left axilla to establish cervical cancer xenograft models. After modeling, the HIFU group

underwent local HIFU treatment. The single-point and single treatment time was 10 s for 250 s. After treatment, 10 rats
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were randomly selected from each group to observe changes in survival time and weight within 9 weeks after model
induction. The remaining 10 rats in each group were sacrificed 14 d after treatment. The volume and weight of xenografts in
each group were calculated. MTT was applied to detect the vitality of spleen lymphocytes. The apoptosis of peripheral blood
T lymphocyte subsets and T lymphocytes was analyzed by flow cytometry. The histopathological changes of xenografts tissues
were observed by HE staining. Results Compared with the control group, at 3, 5, and 7 weeks after modeling, rat body
weight was significantly decreased in the model and HIFU groups ( P<0. 05) ; the vitality of spleen lymphocytes, peripheral
blood CD4" T cells and CD8" T cells, and CD4"/CD8" T cells was significantly decreased (P<0.05) ; and the apoptosis
rate of T lymphocytes was significantly increased ( P<0.05). Compared with the model group, the median survival time in
the HIFU group was significantly prolonged [ (54.51£3.16) vs (48.03+1.05) , log rank (X*)=7.504, P=0.006]. At
3, 5, and 7 weeks after model induction, the weight of rats was significantly increased (P<0.05) ; tumor volume and mass
were significantly decreased ( P<0.05) ; vitality of spleen lymphocytes, peripheral blood CD4™ T cells and CD8" T cells,
and CD4"/CD8" T cells were significantly increased (P<0.05) ; and the apoptosis rate of T lymphocyte was significantly

reduced compared with ( P<0.05). Conclusions
time of rats with cervical cancer.
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Figure 1 Comparison of survival curves of rats

in each group
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Table 1 Effect of HIFU on body weight of rats in each group
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HIFU 4] HIFU group 213.94+8.25 224.51+8. 46* 215.92+8. 44 *# 204.54+8. 61 ** 187.92+7.95**
F 0. 045 6.99%4 63. 340 241.122 515.232
P 0. 956 0. 006 <0. 001 <0.001 <0. 001
T SR, "P<0. 05 ; SRR L, P<0. 05,
Note. Compared with control group, *P < 0. 05. Compared with model group,*P < 0. 05.
*x2 %zﬂkgﬁgjﬁgﬂgﬁifﬂﬂiﬁ( x +s,n=10) 1.5-
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Figure 2 Pathological changes of transplanted tumor

tissues in each group of rats (HE staining)

Note. Compared with control group, *P < 0.05. Compared
with model group,*P < 0. 05.
Figure 3 Effect of HIFU on spleen lymphocyte

activity in each group
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Table 3 Levels of CD4" and CD8" T cells in peripheral
blood of rats in each group

Rl

CD4* (%) CD8*(%) CD4*/CD8"
Groups
i 8 4]
i 58.18+6.52 27.65+3.26 2.10+0. 20
Control group
14
Bl 30.29+3. 84" 19.57+2.43* 1.55+0. 13"
Model group
HIFU 41 w4 st o
HIFU group 43.26+5.57 23.76+2.78 1.82+0. 17
F 66. 191 20. 192 24. 663
P <0.001 <0.001 <0.001

e SXHRALMLL, *P<0. 05; SHALI T EL, P<0. 05,
Note. Compared with control group, *P < 0.05. Compared with model
group, P < 0. 05.
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Figure 4 Effect of HIFU on T lymphocyte apoptosis in

peripheral blood of rats in each group
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Table 4 Effect of HIFU on apoptosis of T lymphocytes in
peripheral blood of rats in each group

2051 MM T3 (%)
Groups Apoptosis rate
i R
XL 8.26+1.14
Control group
R .
Model group 21.75+4. 15
HIFU 4 i
HIFU group 16.29+3. 24
F 47. 601
P <0.001

T 0B AH L, “P<0. 05 ; SHIRIA A L, *P<0. 05,
Note. Compared with control group, “P < 0.05. Compared with model
group,*P < 0. 05.
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[W@ZE] BE WHEERATTHORG 25 R G R Sh koA AR RASPERT . Ak Wl it
TT AT I3 18 385 G i B A TR A8 3R AE 5 O IE IR £ 1 S AG I = £ b VT 499 KO Ay 44T e 358 B g 5 #4022 B0 ok
SRR RE Ak K SRR AL, AL AR AIZE (Model ) S ARAMBTT 4L (Sim) 3 AT 49K 4L (Sim-LPNs ) , [F]Bf LA IE % K B
B BRZH (Control) , R340 10 R By ; A ALK TG TC \LDL-C \HDL-C 7K~ HE J& (A, 6300 3y Jik ifn 457 95 272 £k 5
Western blot ¥l p-AMPK 1 p-ACC 2 AR KA L, &R Sim-LPNs HFE 85N R SNILE I — R BRI , 153
T EAR K (180£23) nm, 5 COU-6 4b 3R AH L, COU-6-LPNs b3 1 Caco-2 4 Jifl 43 €0, 5¢ Y60 & B #1450 (P<
0.01), 5 Control ZH#H L, Model 2 KB TC TG \LDL-C 342 2 7} & , HDL-C B {8 &4 (P<0. 01) ; ## T Model 41,
Sim 41 TC F1 LDL-C 2 {% ( P<0. 05,P<0.01) ;55 Model 414H [X;, Sim-LPNs 41 TC . TG .LDL-C ¥J i Z 44k, HDL-C
B BT (P<0.01) 35 Sim A#H ., Sim-LPNs KB TC #1 LDL-C B EFAE (P<0.01) . Model ZH B3 ok I 45 1 il s
A PR, 70 0085 B e R 78 ) 3 Bk e AR R AL B, I ELAR A 0 R 0 TR B A 5 Sim 4 H B — B B (H
Sim-LPNs 208035 H 0 W8 . 5 Control 414H H , Model 28 2 Jik il 457 1 AR Xof B 5 T BRI AR Xof BRE e v B/ A T 22y Bk 385 496
Jn(P<0.01) ; Sim-LPNs ZHAH# T Model ZH 31 ik 1 4557 BE AH i 55 ke T ARURIAH X B e T AR 8 T BH 808/ ( P< 0. 01)
AL T Control 41, Model £ K FUFZHZY p-AMPK Fl p-ACC 25 1 #3151 .3 F R (P<0. 01) ; SHERIZEAR L, Sim 20 p-
AMPK & 133k 8.3 1118 ( P<0. 05) ,Sim-LPNs 41 p-AMPK Fll p-ACC % 1335 B % 195 (P<0.01,P<0.05) ; 5 Sim
ZHAH L, Sim-LPNs 2H p-AMPK 75 1363k FHEHI .(P<0.01) , 518 S0 TT 99Kk BAT 84 140 3 Dk S Ap A
AR AR 0] BE -5 /1N i 20 R SRS AN AMPK-ACC {5538 I Y 1L K A 5%
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Construction of simvastatin nanoparticles and their effect in
atherosclerosis model rats

HAN Jinxia” , ZHU Yanan, WANG Jinwen, WANG Jijia, LI Di, YANG Jingbo
( Department of Cardiology, Daging Oilfield General Hospital, Daging 163000, China)

[ Abstract ] Objective  To construct a simvastatin nano drug delivery system and explore its effect on
atherosclerosis model rats. Methods Laser confocal microscopy was used to detect the cell uptake capacity of simvastatin
nanoparticles. Rats were randomly divided into a model group (Model) , simvastatin group (Sim) , simvastatin nanoparticle

group (Sim-LPNs), and control group ( Control, normal rats), with 10 animals per group. A biochemical analyzer was
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used to detect TG, TC, LDL-C, and HDL-C levels. HE staining was used to detect pathological changes in arteries and
vessels. Western blot was used to detect changes in p-AMPK and p-ACC protein levels. Results Sim-LPNs had a uniform
spherical appearance with a mean dynamic diameter of 180 + 23 nm. Compared with COU-6 treatment, the green
fluorescence intensity of Caco-2 cells treated with COU-6-LPNs was significantly enhanced (P<0.01). Compared with the
Control group, the TC, TG and LDL-C levels in the Model group were significantly increased, and HDL-C was significantly
decreased ( P<0.01). Compared with the Model group, the Sim group had significantly lower TC and LDL-C levels ( P<
0. 01 or P<0.05). Compared with the Model group, the Sim-LPNs group had significantly reduced TC, TG, and LDL-C
levels, as well as significantly increased HDL-C levels (P<0.01). Compared with the Sim group, TC and LDL-C levels in
Sim-LPNs rats were significantly reduced (P<0.01). In the Model group, mucosal degeneration, edema, and typical
atherosclerotic plaques with a thick lipid core and foam cells were observed in the arterial blood vessel walls. The Sim group
showed some improvement, but the Sim-LPNs group had a more obvious improvement. Compared with the Control group,
the relative plaque area and relative plaque area/total surface of the arterial blood vessel wall of the Model group were
significantly increased (P<0.01). Compared with the Model group, the relative plaque area and the relative plaque area/
total surface of the arterial wall of the Sim-LPNs groups were significantly reduced (P<0.01). Compared with the Control
group, the expressions of p-AMPK and p-ACC proteins in the liver tissues of the Model group were significantly
downregulated ( P<0.01). Compared with the model group, the expression of p-AMPK protein in the Sim group was
significantly increased (P<0.05), and the expressions of p-AMPK and p-ACC proteins in the Sim-LPNs groups were
significantly increased (P<0.05 or P<0.01). Compared with the Sim group, p-AMPK protein expression in the Sim-LPNs
groups was significantly upregulated (P<0.01). Conclusions Simvastatin nanoparticles have a good anti-atherosclerotic

effect, which may be related to the enhanced absorption of small intestinal cells and activation of the liver cell AMPK-ACC

signaling pathway to regulate blood lipid levels.
[ Keywords]
CoA carboxylase
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B9 3~4 R R FHERGE AR AN, A ok
1,1 3% 7 i Ry A e VTP IR 25 K 2R B B ER B
[ SYXK( )2018-007 | , 4 52 55 )™ 4 4% 52 5 Zh )
3R SIS T 5L 56 s ) NG SOCIE,
1.1.2 SEERZf
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1.2 FEXFI S

FAR AT ($ 5 S6196) Ml COU-6 (1% =
442631) 14 H 3£ [F Sigma 24w ; SH[E EE (TC) i1 7
& (5 20180105 ) | H i =g (TG) 7 & (L5
20180917) . i %% B i & 11 JIH [ B ( HDL-C ) X 7] &
(k5 20190106) iK% B2 A5 & 1 AH[E B ( LDL-C ) ik
F& (L5 20181224 ) 04 H Bg 50 2 AR W) T A2
FEHTA B 7] HE Y0 &0 B b s R F A
F); GAPDH HLRIg H BB -85 7] ; AMPK A
p-AMPK $ii /& | Acetyl-CoA Carboxylase ( ACC) $T &
H p-ACC HfAM 25 E CST AR, sy L (4
ECARAF) B RF-(MEEPE LRI AF ) ; JEOL
JEM-2100F 37 A& 5325 5 B 1 i 38 ( H AR H AR+
XS A A @RS R (EE APV A H);
CX31 {5 8 & 6BE ( H AR BAREIT A W) 5 64R Rk
RIRES.OAL( 2 E Beckman 23 7)) ; NanoSight NS300
g oK UKL B R o B AL (9E R SR SCA H )
SpectraMax 190 it ( 2 LA TR A H]) ;
A1600 & BARAX (& EE B AAA) .
1.3 XWHE
13,1 2EfRAb T gk A

il E AT T 9K K 10 mg =E 7T #1150
mg IR R LR ILRY) (PLCA) #f#7E 10 mL
CHEHYE A YR, BEIE 25 mg BEAEAE 0. 5 mg oK
ZER SRIE A 20 mL 60°C T #4484t 7K o 4y
B SIVE KA . K AR TE 300 v/min HiEFEAAF T
BIABDKA A ke =R T HEFE 2 h, iEfk 28 Kb %
N, £20.8 wm B UELS, & H ., HUH & B
FMTT AR T, ALK TR RS 50 £i5, HL S wL 4KKL
WM E AR M L [ AR BT, i B T UL o
AT AL BT 25, [ I ] 40 K S0k 4 7 A
TE HAAR A0
1.3.2  GUKKLEE 2 2 G040 ML H5 U9

FHEE 6(COU-6) 1E A HLE YL} il B0
LN 259 AT R, BB Caco-2 41 fifg 2 Fif
TP 13 mm JC BR B 55 S 40 i 3% % L, 355 97 2
T, IR H U £ 1E ) COU-6 Fll COU-6 44K (COU-
6-LPNs) 745 100 L A 1.5 mL JiFR 36 iR~
5 BUR 4, PBS R 2 8, 450 A B A5 B B 5
B TR PRSI E 0.5 h, F 41 E2 R
1A FH PBS B2 R PR 40 3 i, 4% 22 B W S [ 5%E 20
min, PBS & 3 i , Il A= B2 40 5 A9 DAPT 986 e
BH(10 wg/mL) J4€4, 20 min, PBS ¥ 3 i, B, 4596
YRR 4°C AT, DL BB IR IC RO
1.3.3  Zhlkol b BiRIbg i Sr2 25 2Y

Fay g 2l Jik o FF B fb R BRUBE AN 1 Sy B AL 4]
(Model) . A& A 7T 20 ( Sim) 3 oAt 7T 44 K i 21
(Sim-LPNs) F1 %} 2 2H ( Control ) . Model 2H . Sim ZH
A1 Sim-LPNs 2 K FRUIE I8 72 31 60 J7 1U/kg 44 R
D3, )5 LA NG fa ki 37 8 A 7 ~7 3 ik ok R i Ak A5
AU s Control 215 I 1 B 55 (R FH A BRER /K, DA IE & ]
BHEFE 8 Ji, WEFSE RS Control ZH 1 Model 2H %
KHEE 5T AEPER K Sim 45T Sim 8 mg/ (kg -
d), Sim-LPNs #1455 Sim-LPNs 8 mg/ (kg-d) , %%k
W3,

1.3.4 KEUMHE TC TG LDL-C . HDL-C #& ]

Bei)a 1 d, hYES R, S A KDL S 9
SE PSRRI, JFIE 5 T 18 £ ah kB 29 3 mL, =il
TEE 2 EEM, 3000 t/min B0 10 min, |15 D
R B LT R Z R EP 4R, B 8. TC TG,
LDL-C \HDL-C #3255 & v B A5 251 A
1.3.5 HE et fnzh bkor R i b Bk m il g it

I fe 8 Ak A0 K R, R AT i, IO T AR
A CKEFEARZE R R B A 10% F S I TP [ 52
HAVREARLERE E 18 h J5, WK Wik 12 h, & RBS i
LK, A SR, A, H K 4 mm A IED) A
26 " WOR B bR B O BEE K G, AT R R -
ZI(HE) Yo, B B K, — W 2RI B, e
A IR AR T WL I 2H 20 B s B A
TEIFHARE . R Photoshop (84 ) 1158 2l Jik o5 A A
fEBEHR A
1.3.6 B 52 55 4 I JF 20 21 p-AMPK Al p-
ACC HEHEIKRZ

il A& 2R R, & BUIFZH 2L 0.5 ¢ Ze 47, IR A BT
BRSBTS, A 1 mL 20 20 21 246 0, 34
AR IT Tk %5 5 min, 2% SCilkY ik B EL
A, HRAL 30 wg A PELT SDS-PAGE HLJK , 18R
FENZ PVDF B8 I, B0, %7 KA AMPK $it
4(1:2000) ,p-AMPK Hif& (1:500) (ACC FLiA(1:
2000) .p-ACC i/ (1:1000) 5 GAPDH Ak (1 :
5000)4°CHFF E 0, K H , TBST BelE S A A AR (1
Hifh IeG-HRP —#7(1:2000) , iR & 1 h, PVDF
JEELL ECL &G0 & 47 5. 3F T A1600 #&E i 1%,
PGAP RS, % 8 BT 2ty HEAT AL BN 4B, B
FRALEE A 0 2 (R ik i = B L3 A K A/
(SR KBEE/GAPDH JKEEMH) .

1.4 SitZEH*E

Giitef oA 07 R SPSS 17.0 B, Bl LA
R ZE (2 £ ) RN, A EE & IEASYE
g AF A IR0 A, PRALIR] L FER FH ¢« K56, 24 [A]
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FbBER R R 24508, T £ & a5 B
LSD-t #:5: . P<0.05 HEREGITHE XL,

2 R

2.1 Sim-LPNs B4 RAE

Sim-LPNs Kif2 A 4n& 1A ff7R, Sim-LPNs A
3 5 AR 9 (180+23) nm,, UNIE] 1B IR, 18
BEHHEE T, Sim-LPNs JE 258 0[5 % | 78 UL 5 1) —
HIERIE .
2.2 WRRPIETE R G AR ELKF

COU-6 Mgt n by, inEl 2 frs, 2% Wil
BN M%<k L, COU-6 Fl COU-6-LPNs 4k F J5 1)
Caco-2 A ¥ n] K& 40,25 5% (B 5 CcOU-6 1L,
COU-6-LPNs 23 &9 K F, 45 R uniE 3 s,
COU-6 Fl1 COU-6-LPNs £ Jifd 1t - $4 %¢ 5't; 1% J3£ {1 43+ 57
J9(221.3+34.5) FI(756.8+78.4) , J5 & 9 ik F
I IR (P<0.01)
2.3 RAKXRIMF TC,TG.LDL-C HDL-C 7k F
7837

Kool £% 2H K B L% TC TG . LDL-C HDL-C 7K
gt R o, 5 X R 40 ((Control ) A L, #5244
( Model ) K. TC . TG .LDL-C 4 . Z F+ &  HDL-C B
AR (P<0. 01) ;1% F Model , ¥ XA 4 ( Sim)
TG F1 HDL-C 28 4L A B ., TC Fl LDL-C & & %A
(P<0. 05 B, P<0.01) ; 5 Model # It , AT 44k
K4 (Sim-LPNs) TC \TG \LDL-C ¥ i 2 41k , HDL-C
B & TH (P<0.01) ;5 Sim A F, Sim-LPNs Kl TC
1 LDL-C B EFEAR(P<0.01) (WE 1),
2.4 RVAKXRITZHIK HE LMW HEFELBIHR
[k

WK 4 frs, HE B @55 58 % 3, Model 41K FR
Bl I A R R S A R K b, 7 I R v R L A
() Sl Ik s B A Ak B0 e, I FL RS A 0 TR, Y8 K
s Sim 41 H B — 5 20, {H Sim-LPNs 2 8038 B hy
R, HESARSmA, S RNEK 2 x5

A 3 i

R

Bl 1 SRty T 9 AR o A 03 S Ho A 5]
Figure 1 The size distribution and transmission

electron micrograph of S-LPNs

Control ZHAH L, Model £H 2 ik Ifi 5 BE AH X B B 1 £
FURH X B e 1y AR G T 2 8 E O (P <0.01)
Control ZH 1 Sim ZH & ULHH & 22 57 ; Sim-LPNs ZH AH#¢
T Model ZH 3l Jhk 11 A5 B AH X BER i FRURIAF X BB v
FR/ B B sk /) (P<0. 01)
2.5 BHAKXRIFALH p-AMPK 1 p-ACC EH
KT

Western blot 455 5 7~ , #1458 F Control £H , Model
HAR T p-AMPK il p-ACC FEH F AW B E
T (P<0.01) ; SHAIZHAH L, Sim 4 p-AMPK K
ik ¥ i (P<0.05) , Sim-LPNs £ p-AMPK
Fl p-ACC H AR B E LIH(P<0.05 5% P<0.01) ;
5 Sim 44, Sim-LPNs 4 p-AMPK 4 4 %1k F
FHH I (P<0.01) , WL3E 3 FIA 5,

DAPI COU-6

Merge

DAPI COU-6-LPNs Merge

TE: A Caco-2 44 COU-6 MY HL; B: Caco-2 XS COU-6-LPNs
HIBEHL

2 Caco-2 4%} COU-6 Fil COU-6-LPNs fYHXIK
Note. A, Caco-2 fine intake of COU-6. B, Caco-2 fine intake of
COU-6-LPNs.

Figure 2 Absorption capacity of Caco-2 to COU-6 and

COU-6-LPNs
1 (i
= Rl 1
g E L]

%

= é ELE
= 20
[{E

Contral OO D061 FMNs

3 Caco-2 4145 COU-6 #1 COU-6-LPNs J5 ¥

Bk

Figure 3 Fluorescence intensity of Caco-2 after fine

uptake of COU-6 and COU-6-LPNs
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LPNs VE NI JLAR R SR F I 1 1 5 L 25 24 &
4t HEAL GG TR TR 5 W) 40 K RL 9 Fh 4 K 2454
BARI LSS ZERG I ACAS 51 25 9 A= W ) FH B R
il 25 9 R 2 T ks T MR BB PLGA
SR W AT B AR A RE B 2 SR 4 oK A Y Ab
Fe, 6 FE K 25 WA A Ak i AR 2 Ah 5k
55 40 R AR ) 2R TR EL A LA A= B RE BRI I AT 3G
YKL T B A= AR 2Pk | [R) s B A U 2% 245 4 1Y) R
T BRA, Kok R T T DR AT 2 i 3 A
B | T — A0 1 40 A B L, 3 2 5

AR ST i B2 AR AT K, B0 IE K BB 3
R, FIUL 5L 35— A BRI | oA R T 388 o X A= 4 g
(1) 238 P T 186 o AT B N 0 25 30 R 5, ARFSE R BL
LPNs A 455 Caco-2 4T COU-6 [4EEL, 5T i
7, Caco-2 AL AT 15 5 /N = K 440 i A [+ 11 200 it
WPk PSR Y PR 2 454, Ak G B i A Rt
T B, B A5k AF 5 25 W) W 00 RD §5 5B 1 A AR T
HIS IR LPNs BEHE R 25 W 1 /N Wl
FLIM 3 TC . TG . LDL-C . HDL-C 7K %& Bl , 5206 2%
B, Sim A 3 FEAK TC #1 LDL-C 7K ; 1M Sim-LPNs
AT g b 2 R AR TC A1 LDL-C K-, i B 5
EREAR TG AKEFFHE HDL-C KF-, 4275, LPNs A]

£1 HHAKRIMIE TC TG LDL-C HDL-C /K¥( % +s, n=10)
Table 1 Serum TC, TG, LDL-C, HDL-C levels of rats in each group

20 51 TC TG LDL-C HDL-C
Groups (mmol/L) ('mmol/L) (mmol/L) (mmol/L)
*F BE4 Control group 1.540.23 0.51+0. 14 0. 39+0. 05 3.2320. 12
HRIZH Model group 4.53+0.36 " 1.16+0. 18 ** 9.84+0. 11" 2. 46x0. 28 **
FARAMBIT 4 Sim group 3.85x0.31% 0. 86+0. 09 6. 62+0. 107* 2.4920. 19
FARMTT KR Sim-LPNs group 2.56+0. 20"44 0. 63+0. 07* 4.02+0. 38744 3.0920. 22*

TE: 5 Control 4IAHLL, ** P<0.01;5 Model 414 1L, P<0. 05, P<0.01; 5 Sim 414 L, #* P<0. 01,
Note. Compared with the Control group, ** P<0. 01. Compared with the model group,*#P<0. 01. Compared with the Sim group, ** P<0. 01.

4 KT HE Qe

Figure 4 HE staining of aorta in each group

R2 ASUARBSIIKINE BRI BER AR ( x +5, n=10)
Table 2 Relative plaque area of arterial wall of

rats in each group

AR BESR AR AR BES A
2150 (mm?) /JENTH (%)
Groups Relative Relative plaque
plaque area area/total surface
X 20 Control group 0 0
FEHIZ] Model group 0.67+0.12™  65.65+8.33**
SFEARAMBITAL Sim group 0. 50+0. 07 53.24+5.96

FEARAMTT KR4 Sim-LPNs group 0. 28+0. 03** 33.51£5.17%*

¥ 5 Control ZHAHLL, ** P<0. 01; 5ERIZH M L, #P<0. 01,
Note. Compared with the Control group, ** P<0.01. Compared with the
model group,*P<0. 01.

R3 SAHAKRRUFHL A p-AMPK Hl p-ACC HIX
HEHREE(x +s5,n=3)
Table 3 Relative protein expression of p-AMPK and p-ACC

in liver tissues of rats in each group

215! Groups p-AMPK p-ACC
Xt HEZH Control group 0. 66+0. 05 1.79+0. 19
FiHIZH Model group 0.13+0.02"  0.32+0.02*
FARAMIT 4L Sim group 0.27+0. 04* 0.37+0. 03

FEARABTT A AKRIAL Sim-LPNs group 0. 7120. 0842 0. 67+0. 08"
1. 5 Control ML, ™ P<0. 01; SEAIL A L, P<0. 05, #P<0. 01
4 sim 4AAIL, 44 P<0. 01,

Note. Compared with the Control group, ** P<0.01. Compared with the
model group,*P < 0.05, P < 0.01. Compared with the Sim-LPNs
group, 2% P<0. 01.

PAMPK

prallr S — — —

A . — —
L " - — —

5 RAAKRBUIFHLT p-AMPK il p-ACC & kK
Figure 5 Expression levels of p-AMPK and p-ACC protein

in liver tissues of rats in each group
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B Sim AYFRNERCR . WA A2 R B 3 S ik ok A1
AR % B, AR 2 A R Jk i A B Rl A8 4 A K
Jir 7 00 A R e R LR Y sl kS R B Ak BB, O
FLIE A% O 5, TR B (2, Sim 3597 J5 R HL AR 1k
PR3] —E P | T Sim-LPNs VAYT J5 B0 80 R o
W, AR AR e i A & B, Sim-LPNs
TRYT R R R BR BI Jk i A RE AE X B B 1 FRN A X
B AR STH Y B N X e B IR LPNs AT i
FHASE Sim XK FR S BRI RERE AL TR 38R

P EVIERH , AMPK-ACC 15 538 75 2 5 LIk RE
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Effects of sevoflurane preconditioning on cognitive dysfunction in aged
rats and the role of autophagy in the hippocampus

XIE Yi'* , WANG Kai?, NIU Min'
(1. ZiBo Central Hospital of Shandong Province, Zibo 255034, China. 2. Rizhao People’s Hospital of Shandong Province, Rizhao 276300)

[ Abstract ] Objective  To investigate the effect of hippocampal autophagy on sevoflurane-induced cognitive
impairment in aged rats and its possible mechanism. Methods Seventy-two Sprague-Dawley rats were randomly divided
into 6 groups: CON, RAP, CQ, SEV, SEV+RAP, and SEV+CQ. The following method were used to collect data from
each group: blood gas indexes; learning and memory ability testing by Morris water maze; ultrastructural changes of
hippocampal neurons under transmission electron microscopy; apoptosis of hippocampal CA1 neurons observed by terminal
deoxynucleotidyl transferase dUTP nick end labeling; quantification of LC3 mRNA expression by reverse transcription-
quantitative PCR; and protein expression of p62, LC3, Caspase3, Bax and Bcl-2 in the hippocampus detected by Western

blot. Results There were no significant differences in arterial blood gas result in the 6 groups of rats (P> 0.05).
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Compared with the CON group, in the SEV group the escape latency was prolonged (P < 0.01), the percentage of target

quadrant time was shortened (P < 0.05), and the number of crossing platforms was reduced (P < 0.01), while the

expression of p62, cleaved caspase-3 and Bax protein increased in the hippocampus (P< 0.05), Bcl-2 decreased ( P<

0.01), and the number of autophagic vesicles and the rate of apoptosis were increased in the hippocampus (P< 0.01).

Compared with the SEV group, the escape latency of the SEV+RAP group was decreased ( P< 0.01). Additionally, the

expression of p62, p-mTOR, p-s6kl, cl-caspase-3 and Bax protein were all decreased in the hippocampus (P< 0.05),

while the expression of LC3 mRNA and bel-2 protein increased (P< 0.01), and the number of autophagic vesicles and the

rate of apoptosis increased (P< 0.01) in the hippocampus. Conclusions

Cognitive dysfunction caused by sevoflurane

anesthesia in elderly rats may be related to impaired autophagy in hippocampal neurons.
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Table 1 Comparison of arterial blood gas of aged rats in each group
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LRk + &M 2H SEV+CQ 7.33£0. 03 42.4+3.7 11317 4.4%0.7 99.0+0. 6




rh [ AR PR 224 2020 4F 11 A% 30 528 11 8] Chin J Comp Med, November 2020, Vol. 30,No. 11 87

2.3 TEM UZARESHETERTL

5 CON 41 [b#¢, RAP . CQ K SEV 41 11 T fif
20 AW B B N (P<0.05) ;5 SEV 41 [k,
SEV+RAP Fl SEV+CQ 4 H W i B th 3 n (P <
0.05),CQ Fll SEV+CQ PHALIA] [ I i 50 o i 3 vk
25(P>0.05), WK 2,
2.4 TUNEL Z$ENEHAZTATER

5 CON %, SEV 41 40 g 8 T= R ¥4 Jin (P <
0.01) ,RAP CQ T % 2% (P>0.05); 5 SEV
LL#, SEV+CQ 4 B 241 98 T8 34 i, SEV+RAP 41
PR (P< 0.05) , WLIE 3,
2.5 RT-qPCR #&ilJX R LC3 mRNA K& i%

5 CON 4 He#, RAP 4 LC3 mRNA Fik/kKF
TR (P< 0.01) ;5 SEV 41 L%, SEV+RAP 41 1.C3
mRNA FkKF-THE (P< 0.01) , WL 4,

2.6 Westernblot #illli§ 5 p62 ., Bcl-2, Cl-caspase-
3.Bax . p-mTOR,p-S6K1 E A &KX

5 CON 41 b %, SEV 411 p62 , Cl-caspase-3 FlI
Bax #iAFH & (P <0.05), Bel-2 kAL (P<
0.01), 5 SEV 4 [t #, SEV + RAP 4 p62, Cl-
caspase-3 Fl Bax FikFEAL (P<0.05) , Bel-2 £k F
B (P<0.01), p-mTOR ., p-S6K1 ik F [ (P <
0.01), 1M SEV+CQ 21 p62 . Cl-caspase-3 Fl Bax ik
Fhim (P<0.05) ,Bel-2 FIkFEAR(P>0.05) , WKl 5,

=== HHEE CON
A === L ENM SEV n e .
== HEEEHE P . ©
120+ = -LEMEL- W (IREL SEVERAP F
== AR O - a
== L E AL PR SV ) -
. 1004 F i i P =]
EE ™ =k 4 |
ET x> ]
ps i- L2 ; E = 5
WD = E i
. [ e
& L
< A EOREN Wam Chem e Cae- mE ENECE WEE CENE LA b
: H i 2 dwE ks Wam CLILT S e T
% oo o sy SR BNV [a ] oy (] =y SEVRAF  SEN(R
in

T SR L L, P<0.01, "P<0. 05; 5% AL L4, *P>0. 05, T,
1 BHRBATHFER (v4s,n=9)
Note. Compared with SEV group, **P<0. 01, *P<0. 05. Compared with CON group,*P>0. 05. The same as below.

Figure 1 Behavioral results of rats in each group
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Figure 2 Comparison of autophagy of hippocampal neurons in each group
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Figure 3 Apoptosis ratio of cells in the hippocampus of rats in each group
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Figure 5 Effects of sevoflurane anesthesia on the expression of related factors in hippocampus of rats

0.05) , 3 15 W -1 98C Ik B 40 ) 22 41 K B I
[ TEM W% 7, SEV+CQ  SEV+RAP 2 (1) [ W
MR T SEV 41,1 CQ A1 SEV+CQ 4HAY E My
B ) TG S 25 5 S S E 4 o — 25 e B U
PR EFERREDS A WEZH, RT-qPCR 45 R IR,

CQ 21} SEV+CQ ZHXF L.C3 mRNA $20 Ak, B
A% 28 (RAP) 4275 T LC3 mRNA /K3F, H TUNEL
POUEE K I SEV+RAP 417 5 28 S0 17 4 SEV
HFFE(P<0.05) X BB IAFEZE iH LC3 mRNA
FEIR NG N W 0% P 2 15 40 M 9 AR S BELLE 4
MIPAT, mTOR & —A>H 2 1Y) 22 2 PR/ 75 2 IR T
i (R i o W | o S N 1 DS v iR |
#VE ), 1 S6K1 & mTOR R #8402 —.

Westernblot 25 7~ , 5 CON 414H kb, RAP i &)
il p-mTOR Kz H: R ¥l p-S6K1 ik (P<0.01), 1fi
SEV+RAP 4 p-mTOR Fl p-S6K1 K ik SEV 4 3%
IR FRATTHE T A A 2R T BEsE oL 0 mTOR &
FEml > p-S6K1 RYFR IR B9 1 A G, 17 SEV Al i
1% mTOR 38 %, R 2 B mEr e
SR HE - R BRI AT LA 5 1 28 4F K BN BT
O 87 TS, A 5T IR e o A7 28 R 1 e B AR R 25
AL PN ST X 2 98, 40 0 20 ML 2% 175 S A LR A R TR
JEURT L Bel 2 8K FSE I AN K 2R 1 ( Caspase ) 5
TORACE 240 L0 1ok AR v A OGS PR, P Bel 2
P40 A T, 1M Bax A& 8 77 [H -, Caspase-3 J&
PTG S N A T A O M B Ll =35 3R



90 T AR PR A48 2020 4F 11 145 30 455 11 9 Chin J Comp Med, November 2020, Vol. 30,No. 11

RAYASAE AT IR A R 7=, Western blot 45 5 i
7N, b RCEE R BE S R B Bel-2 K P I 2 R IR,
Caspase-3 il Bax 7KF- 12 # 5 , TUNEL 1 4 (00 5¢
I S PR T J 1 R X 240 B 0 T R B S 3 5
TIE T L U R RE 175 S 40 M U O TR IR R s
)5, 5 SEV LK B AL, Bel-2 /KF 2 3 TH i,
Caspase-3 Bax 7K~V Kz 4 i T 32 4 0] (3 B A1, 4R
I T A BEL BT 1, DA D2 2 A A4

25 LR G RR S RT3 0 B AR R
WWICRED), i D & on i T, R G H N E R
TEST AT LA L U S S Y A W T A2 i, X
T IR B, Sk JRR T B 4E K BUA N D RE R
15 51 S 20 H R 1A K

SE k.

[ 1] Shoair OA, Grasso Ii MP, Lahaye LA, et al. Incidence and risk
factors forpostoperative cognitive dysfunction in older adults
undergoing major noncardiac surgery: A prospectivestudy [ J]. J
Anaesthesiol Clin Pharmacol, 2015, 31(1): 30-36.

[ 2] Vautskits L, Xie Z. Lasting impact of general anaesthesia on the
brain: mechanisms and relevance [ J]. Nat Rev Neurosci, 2016,
17(11) . 705-717.

[3] BB, Jr=rm. AR BT 5% b R
AR [J]. RS SEmm AR 2%, 2018(5) « 475.

[ 4] Kiriyama Y, Nochi H. The
neurodegenerative diseases [ J]. Int J Mol Sci, 2015, 16(11):
26797-26812.

function of autophagy in

[5] Nah J, Yuan J, Jung YK. Autophagy in neurodegenerative
diseases: from mechanism to therapeutic approach [ J]. Mol
Cells, 2015, 38(5) . 381-389.

[6] LiuY, Pan N, Ma Y, et al. Inhaled sevoflurane may promote
progression of amnestic mild cognitive impairment ; a prospective,
randomized parallel-group study [J]. Am J Med Sci, 2013, 345
(5): 355-360.

(7] E2, KBy, SR, S5 A0HIAME S U8 T 80 0 ) 50 o

[10]

[12]

[14]

[15]

[16]

V) A 4R S K B 22 TR T K PS3 SRR s [J]. rhik
BELWMAERIZE, 2019, 21(7) : 754-758.

A, AREREL, MRIER, SF. R [RIRRER 7 ik R B AR R R
JENHIDRERLRG A R B9 LU [J]. AR 24 35, 2016,
36(11): 1337-1340.

Li M, Zhang X, Wu A, et al. Propofol-induced age-different
hypocampal long -term potentiation is associated with F-actin
polymerization in rats [ J]. Cell Biochem Biophys, 2015, 71
(2): 1059-1066.

Li ZQ, Rong XY, Liu YJ, et al. Activation of the canonical
nuclear factor — kB pathway is involved in isoflurane-induced
hippocampal interleukin— 1 elevation and the resultant cognitive
deficits in aged rats [ J]. Biochem Biophys Res Commun, 2013,
438(4): 628-634.

Booth LA, Tavallai S, Hamed HA, et al. The role of cell
signalling in the crosstalk between autophagy and apoptosis [ J].
Cell Signal, 2014, 26(3) : 549-555.

SKRIEER, SPIR SR, XUUTR, 4. GLT25D2 K 764 £ Bk 4 4
By 5 P s xRS D [, AR fE R
B, 2018, 30(9) : 882-887.

Galindo-Moreno M, Girdldez S, Saez C, et al. Both p62/
SQSTM1-HDAC6-dependent  autophagy and the aggresome
pathway mediate CDK1 degradation in human breast cancer [ J].
Sci Rep, 2017, 7(1) : 10078.

Niklaus M, Adams O, Berezowska S, et al. Expression analysis
of LC3B and p62 indicates intact activated autophagy is
associated with an unfavorable prognosis in colon cancer [ ]J].
Oncotarget, 2017, 8(33) . 54604-54615.

Chen G, Gong M, Yan M, et al. Sevoflurane induces
endoplasmic reticulum stress mediated apoptosis in hippocampal
neurons of aging rats [ J]. PLoS One, 2013, 8(2) . e57870.
Al-Qathama A, Gibbons S, Prieto JM. Differential modulation of
Bax/Bcl-2 ratio and onset of caspase-3/7 activation induced by
derivatives of Justicidin B in human melanoma cells A375 [J].

Oncotarget, 2017, 8(56) : 95999-96012.

(%5 B #812020-3-30



2020 4 11 J i P IR R Ak November, 2020
$30% 11 CHINESE JOURNAL OF COMPARATIVE MEDICINE Vol. 30 No. 11

VLI | hete W2 5 5d 5k [ miR-290-5p 897 PISK/AKT {5530 5410 il Sl S0 7% S5O0 FILAR A8 405 A LRI 5 (D). v
BRI, 2020, 30(11) : 91-96.

Jiang TT, Ma XH. Midazolam inhibits hypoxia-induced cardiomyocyte damage by up-regulating miR-290-5p to regulate the PI3K/AKT
signaling pathway [J]. Chin J Comp Med, 2020, 30(11): 91-96.

doi: 10.3969/j.issn.1671-7856. 2020. 11. 015

k27 5 ok 3R miR-290-5p 75 PI3K/ AKT {551 %
0 ] e 480175 F 0o WL 400 45 0 ) L ol B
LA, T 4
(VYA R A B2 E B R = — O— EBeRREERE, BRpE 30 723000)

[{#ZE] B FEERmeeE (MID) SHE S S0 NI G m A FALE . AiE SRARRIREERY
MID 4k FH HOC2 4H i 24 h, R4S, 40 8000 & (CCK-8) Kl HOC2 4l A7 3% 48, i & MID HefEvk i,
5 HOC2 A A IE % (NC) 4 #t44 (hypoxia ) ZH . MID + hypoxia 41 . miR-NC +hypoxia £ . miR-290-5p +hypoxia 41 .
anti-miR-NC+MID+hypoxia 21 . anti-miR-290-5p+MID+hypoxia ZH . CCK-8 146 I 40 J 77 1% 3 17 =X 200 Jif A4S 0 4 i
T2 L% E it PCR(RT-qPCR) £ 01 miR-290-5p (93235 ; 25 1 BT ENIC ( Western blot) R i ok UL RS - 3 - 523 i/
HEEWNE B(PI3K/AKT) {5 Sl B AHC R £, R 8.16.32 pmol/L [ MID FiAbHE HOC2 41 fif i 45 410 i
TG R R FEFE (P<0.05) ,16 wmol/L A MID UHAEWRIE . 5 NC 4L b5, hypoxia 41 HOC2 4N AL IH T- R B & F+ 5,
miR-290-5p {25 H PI3K i B M i 25 R AR (P<0.05) . 5 hypoxia 41 HE4L, MID+hypoxia £ HOC2 2 il J 124 i
F A%, miR-290-5p A3k W3 FH s, PI3K 3 F& % M W 3 = (P<0.05) . 5 MID+hypoxia 21 LL 45, miR-290-5p+
hypoxia 21 H9C2 YIRS R B E T, TR B FEAR(P<0.05) , 5 anti-miR-NC+MID +hypoxia 41 FL 3, anti-miR-
290-5p+MID+hypoxia 41 HIC2 4NHAT 1% 3R 2 W AIG , A TR B3 FH , PI3K 38 76 Pk 38 %I ( P<0.05) , it
WKW Z2 52 it F i miR-290-5p & PI3K/AKT {5538 A SCHE I % 05 3 100 LA B B A9 B R 3PP

[S8BIR]  WRMEZEE O LA LA 475 ; miR-290-5p ; PI3K/ AKT {553 %

[HE4S2ES] R-33 [ #R#RiIRA)] A [XEHS)1671-7856(2020) 11-0091-06

Midazolam inhibits hypoxia-induced cardiomyocyte damage by up-regulating
miR-290-5p to regulate the PI3K/AKT signaling pathway

JIANG Tingting, MA Xinghua*
( Department of Anesthesiology, 3201 Hospital Affiliated to Xi’ an Jiaotong University Medical College, Hanzhong 723000, China)

[ Abstract]  Objective To investigate the effects and molecular mechanisms of midazolam ( MID) on myocardial
cell injury induced by hypoxia. Methods To determine the optimal MID concentration, H9C2 cells were pretreated with
different concentrations of MID for 24 h, induced with hypoxia, and the survival rate was assayed using the cell counting kit
(CCK-8). H9C2 cells were divided into seven groups: normal control ( NC); hypoxia; MID + hypoxia; microRNA
(miRNA) negative control (NC) + hypoxia; miR-290-5p + hypoxia; anti-miR-NC + MID + hypoxia; and anti-miR-290-
5p + MID + hypoxia. Flow cytometry was used to detect apoptosis. Real-time quantitative PCR (RT-qPCR) was used to
detect miR-290-5p expression. Western blot was used to detect phosphatidylinositol-3-kinase/protein kinase B ( PI3K/
AKT) signaling pathway-related protein expression. Results The cell survival rate of HIC2 cells pretreated with MID at
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8, 16 and 32 pmol/L was significantly increased after hypoxia (P < 0.05); 16 pmol/L was the optimal concentration.

Compared with the NC group, the apoptosis rate of H9C2 cells in the hypoxia group was significantly increased, while the

expression of miR-290-5p and the PI3K pathway activity were significantly reduced (P < 0.05). Compared with the

hypoxia group, the apoptosis rate of H9C2 cells in the MID + hypoxia group was significantly reduced, and the expression

of miR-290-5p and the activity of the PI3K pathway were significantly increased (P < 0.05). Compared with the MID +

hypoxia group, the survival rate of H9C2 cells in the miR-290-5p + hypoxia group was significantly increased, and the

apoptosis rate was significantly reduced (P < 0.05). Compared with the anti-miR-NC + MID + hypoxia group, the survival

rate of H9C2 cells in the anti-miR-290-5p + MID + hypoxia group was significantly reduced, the apoptosis rate was

significantly increased, and PI3K pathway activity was significantly reduced (P < 0.05). Conclusions

Midazolam

protected hypoxia-induced cardiomyocyte damage by upregulating miR-290-5p to activate PI3K/AKT signaling pathway.
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Table 1 Effect of different concentrations of MID
on the proliferation of cardiomyocyte H9C2

5 FEAFTE A (%)
Groups Cell survival rate
XTHE NC 100. 86+10. 09
B Hypoxia 42.53+4.26"

8 wmol/L BRIMEZE 5+ 4

#
8 wmol/L MID+hypoxia 52.25%5.22
16 pmol/L WRMEZZ 5+t 4 731157 31
+
16 pmol/L MID+hypoxia o
32 pmol/L D AR 22 5 + B 4 70, 4647, 05*
32 pwmol/L MID+hypoxi T
F 30. 088
P 0. 000

.5 NC s, * P<0.05; 5 hypoxia HL32, *P<0. 05,
Note. Compared with NC, * P <0. 05. Compared with hypoxia, *P<0. 05.
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Figure 1 Effect of MID on apoptosis of cardiomyocyte H9C2

£ 2 MID XD AL HOC2 JHT-AYSEM ( x =5, n=3)
Table 2 Effect of MID on apoptosis of cardiomyocyte HOC2
2 PT-% (%)

Cleaved-caspase-3

Groups Apoptosis rate
NC X B8 0.30+0. 03 6.99+0. 70
Hypoxia 4 0.92+0.09 * 20.35+2.04*
DKM 2 52 il 4
ﬁéi@fﬁf 0.450. 05* 10. 38+ 1. 04*
F 81. 887 75.712
P 0. 000 0. 000

145 NC H#, * P<0. 05; 5 hypoxia H4E, ¥ P<0.05,
Note. Compared with NC, * P<0. 05. Compared with hypoxia,* P<0. 05.
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Table 3 Effect of MID on miR-290-5p expression

25 Groups miR-290-5p
NC X B8 1. 00£0. 12
Hypoxia Hit% 0.35+0.04*
IR A 22 5 + (4R B
MID+hypoxia 0.86=0.09
F 43.705
P 0. 000

5 NC I#, P <0.05; 5 hypoxia Ltiﬁf,”P<0. 05,
Note. Compared with NC, * P <0. 05. Compared with hypoxia, “P<0. 05.

R4 FHFEIE miR-290-5p XL AL HOC2 3458 T (& 5, n=3)
Table 4 Effect of high expression of miR-290-5p on proliferation and apoptosis of cardiomyocyte HOC2

ZH 5 4 VER (9, BT R (%
A7) miR-290-5p CyclinD1 Cleaved-caspase-3 mﬂ@ﬁ(ﬁz( 0) F]EK( 0)
Groups Cell survival rate Apoptosis rate
. L
Iﬁﬁi ﬁk% 1.00+0. 11 0.40+0. 04 0.90+0. 09 43.02+4. 31 20. 88+2.09
miR-NC+hypoxia
miR-290-5p+H 4 . . . . .
. . 2.36+0.24" 1.02+0. 10 0.42x0. 04 90.21+9.02° 9.69+0.97
miR-290-5p+hypoxia
t 8.922 9.971 8. 441 8.176 8.412
P 0. 001 0. 001 0. 001 0. 001 0. 001

F: 5 NC HE, " P <0.05,
Note. Compared with NC, * P<0. 05.
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Figure 2 Western blot detects expression of CyclinD1,

Cleaved-caspase-3 protein

g
g e
e &* i
A
P T
A
i‘\& i b o &L“'}*
F Pt v"“
= =
o ol
CyclinD ] A
Cleaved-
caspase-3 “

3 fRFIX miR-290-5p AT LLER 4338 %% MID %t HOC2 O ULt L
CylinD1 Fl Cleaved-caspase-3 i F F3K (1521
Figure 3  Low expression of miR-290-5p can partially
reverse the effect of MID on the expression of

CylinD1 and Cleaved-caspase-3 in cardiomyocytes H9C2

£ 5 fKFEIE miR-290-5p AJ IR0 MID 350 LANIE HOC2 3448 JT-AIRZI (& +s, n=3)
Table 5 Low expression of miR-290-5p can partially reverse the effect of MID on the proliferation and

apoptosis of cardiomyocyte HOC2

ZH 5 4 1 R (% T (%
A5 miR-290-5p CyeclinD1 Cleaved-caspase-3 Hﬂﬂ@ﬁ(ﬁi( 0) HL 8 K( &
Groups Cell survival rate Apoptosis rate
25 BFAR + DRI 27 5 + B AR
j[ﬁ{zf{ N/i(\jj\i[)ﬂih@%ﬂ 1.00+0. 11 0. 88+0. 09 0.42+0. 04 72.69+7.27 10. 66+1. 07
anti-miR- ypoxia
anti-miR-290-5p+BRM 2 5 + i 4, ,
dr;;t?.];qiﬁ.zgogpiani fypfff\ 0.3320. 04" 0.45+0. 05 * 0.80+0. 08~ 50.36+5. 04 17.8921.79"
t 9.915 7.234 7.359 4.372 6. 005
P 0. 001 0. 002 0. 002 0.012 0. 004

1 . 5 anti-miR-NC+MID+hypoxia 4, * P <0. 05,
Note. Compared with anti-miR-NC + MID + hypoxia, * P <0. 05.

Bl 4 Western blot Kzl p-PI3K  p-AKT & H 315
Figure 4 Western blot detects p-PI3K, p-AKT

protein expression

FIHLIK , MID BT %O L AR B4t 3 B A O
PER . XIRILAEN B SE & B MID FiiAk 38 n] i
A IEHSC AR AVET 5K D) BE Wl PR O R A A O
R RO LA AR BE ), BRI B Ak
IO, DR O JUL AR 54 B B . A AR HE Hh MID
A ST T T A v O OLZE R R o S e A

R 6 PBK/AKT {5 5B AR EARIRIE( % 5, n=3)
Table 6 Expression of PI3K/AKT signaling
pathway related proteins

ZH 5
4151 p-PI3K p-AKT
Groups
XF I8 NC 0.70£0.07  0.620.06
B Hypoxia 0.3240.03%  0.200.02"
D5+ B , ,
MID+hyporia 0.62+0.06*  0.50+0. 05
25 MR+ DRI 22 5 + A
. 600. . 520,
Anti-miR-NC+MID+hypoxia 0.60£0.07 0522006
Anti-miR-290-5p-+I I 22 5 + B4, N &
Anti-miR-290-5p+MID+hypoia 0~ 100047 0-330.03
F 24. 264 38.155
P 0. 000 0. 000

5 NC HE, * P <0.05;5 hypoxia FL4%,#P<0. 05; 5 anti-miR-NC
+hypoxia+MID L2, % P<0.05,

Note. Compared with NC, * P <0.05. Compared with hypoxia, ®P<0. 05.
Compared with anti-miR-NC + hypoxia + MID,%P<0. 05.

B A R IR 7 A 2k o, 0 s kol UL E B AT
BURAEH] . AT 5T K BLEREF 55 O LR B A7 3%
R FEFEAR, AR AR A 4 T BRI OKE
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T, VI BEA 5 A O JUL A0 R 6 45 A 0 S
Y, 2B 5E & I W Y MID Ak B AT
A G AR T UL R ) A3 B 4, O 0842
B O LGN A T, 5 AT B ST A5 e Y
A1 LU E RS, MID F5 b B g 3 o ke
ST 00 LA AR R T, w0 LA R A 05 2, 6
RS T 100 WL B0 A R VR

miR-290-5p & miR-290-295 #% il i ;i 22—, Bf
AR miR-290-295 7E /N BV AG T 41 i B oA 1
FEMAR A AR, LR IR Bk v 3 80N B 43 i iR
FACAAEFE AN BLRE ", AN, miR-290-295 i
AR EAIE G I S B d | i ok 200 B 384 5, £ B 1k
ANERVE G T 40 M O T v R AR R SR,
miR-290-5p 7EHR 4175 T 140 L4 i 463 495 b (4 4
WAL, AESY R BT TR O LA miR-
290-5p 11235 1 S FRAIR , 177 R s 22 5 T Ak BB M 482 v
B S T O LA M miR-290-5p ik K P, i#E—
A UIRE T B, 3 #23K miR-290-5p 7] $2 i Bl 4 i
SO WL BRAEE 2, AR i A1 5 0 AL A i O
T2, 3 TS PR FE 5 1 CyelinD1 | REAR AR 99 T2 85 A
Cleaved-caspase-3 1 ik /K, 5 MID it &b # X} ik
A5 TR LA IR R PE R AR ], BeAh, A
WEFE R A Al miR-290-5p ik b 1] 38 43 330 5% MID
Xof i AR S 0 L 40 R AE 36 B0 R A s e, DLk
WEFE I E 38 miR-290-5p J& MID X k4017 T 1.0
WLAR 453473 2% #5 AR 4V R 0 SR ZE AL

PI3K/ AKT 15 -5-38 [ A4 0T 7F S S i i 453405 )
MR A R 2 OB TS SR R PR, miR-
181c .miR-335 %5 £ ' miRNA i@ i 4 #% PI3K/AKT
15 5200 % o 3 0 UL BB ot 2 SR 40T AR AT
75 MID ik 3 AT ek 5 a5 420155 3 X PI3K/AKT {5 %
T A F0 A VR A, ] miR-290-5p 2 34 #4330
B MID X805 5 090 L0 M PI3K/AKT {5 518
PRIGALBYSZ A . $275 MID JEad b3 miR-290-5p ¥4
% 13K/ AKT 15538 i 1F 1 X6 S 42078 5 100 UL AN At
P HA R ER

25 FRRR  ARFSEIESE MID i |5 miR-290-
Sp AIIRER GRS T 0O LA IR 0 T, 2 O LA i
TEIE  WHER S S 100 UL AN i 35 40 B AT AR Ve
HALH 508 PI3K/AKT 15538 A 5, iX A MID
eI R T B Bl 420375 S5 9 0 JUL 20 B 43 45 v 17 ) 24 5
ISR

S 3k
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Establishment of common animal models of asthma

LI Yongxing, ZHONG Ming, WANG Yong, MA Wuhua "
(Department of Anesthesiology, the First Affiliated Hospital of Guangzhou University of
Chinese Medicine, Guangzhou 510405, China)

[ Abstract ] Asthma is a common chronic respiratory inflammatory disease. Additional asthma-related
pathophysiology research and new drug trials are needed. This would be greatly expedited using corresponding animal
asthma models. However, to date, there is no ideal model that can represent all the characteristics of the complex disease of
human asthma. Therefore, this review provides the characteristics of commonly used animals currently used to make asthma
models, different modeling method , different selected reagents, and the time required for modeling, which should help
researchers in choosing appropriate animals, methods and allergens.

asthma; animal model; modeling time
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SRR T EL X PR AR s AR R AN 25 5 TR
FPIFALH S U, KT A R MRS Y
RS ) R, A1 uhb S 56 2 ) s A Ty v R B
SETFNE G e N M A A | 8 Bl 4 2% i A 7R
FEARE/NR KRR OKER RS, EMR KD
VIR T e B e SR IR R D H
1.1 /R

N TR A S SR L AR
AR 25 5 5 e M ASEE v O 7 AR AR S LA
B L2 SRR, DRI SR e A P %) % g AR AR
W FH b & 4235 BALB/c ., C57BL/6 F1 KM /] 4
&, HAPH T BALB/c /N HEHAh /N B AR R ) 2R
o T A ol O (ELIE A R P T R DR R AR
K&, CSTBL/6 i PR /I Rt bR ik 22l FH 1 12 iy
AHSEFZE 1 i R FH (R bR oA 76 2 p D3
1 (ovalbumin, OVA) i %, OVA i & 1Y/ UL
IS¢ 4l Th2 Y 0E IR kL 20 i 2K 31, I 328 Th2
S-S VN RSB R 1] RSN T R4 A4 A e
AR R 255, /N BRI o A R AR T AL S R
B MAENIERE R SR A, 0
HRARVAI BT REA AN E] ), 2 i 4 M A AE T
NG SCREN U TR RE T, 5
Ah/INFVAGESE 1 LA S 40, i R e S S K Y
YIRS AE RN, /N BB Y () — A J2 22 G i
TE BB e 2 0 S A 12 P I, A T P
i R 75 i B I SR A AT
1.2 KR

AR S 06 2 B F A e A R A
XHEE, 5/ BAHRL, BA R, MK, 2 %
BRI S AR e, DAL e R Rt 2 — ol i FH 1% 02 i )
YRR ORI B R T IR B R R e
B R TFAE A G 55 & A SobE e i 5 45 A LS
FRAGIE S A, AR, R A% AR B
WA ST 25 5, T LS 56 A 45 TR A 04 G 000 A X 35
25/ BRI, R BB TR A S A0 12 i 0 JEL Al it 8 92
I T A EEAEH, R 25 WY
R R R AT SR R AT D Y 5 A ) A

L, RBEAT R A B9 S IR A ) 2 R A D
RAEis L G H A A il Re S AN R S5 D7 T
HAEZMH . AarE iR KEZELE SD,
Wistar &Y, Brown-Norway K RAE R seug iy g )
1.3 &R

JK BRUAR: ol 2 1 o B AT R S g 3 ) R A
Z—o WK 2 BB, e A 2 i 1) 2F B A< A
DS 29 A T 1Y Sy 55 5 N EAHARL, 1T 7 A
TgF AR 10 I M R 107 R gt A i e 3 D ) e i
SRR, 5 WU S A RUAR L K BN OVA
BRI HARZE 5 77 A 2 AR 0 i i PR 0 < T8 B g
Ly | AN PN S SR RN (R f ey b S
RSO AR K A 28 R AR 25 006 9T 1Y O
VAL, AT T IR & B 32 RISl 70 i g S5 26 [ e 4
ETL 7/ R
1.4 R%

KA 5T 18 Mg il A= LR 5 B A= B ) A A5
B 5% RARBUIN YRR L, R A DL A T
AT T A B0 BORBFITIE P e, e Ah , KR
A A ) A S 2R R T ok 0 P R | AR
IHEECPESAR B AG : PF 3R SR Ak T A, T AR A
5NN A AR R | PR ik Ry A 908 Y i Y6 97 24
Py yT AR T B AR A

2 BRI AiEER E

2.1 BALB/c /MR

BALB/ ¢ /IN U2 Wi 385 A5 Fsf () 22 Fh 24, S5 86 01
FARGE 23 d OVA BN 5~6 JERE KA/, LA
RE 1% S8 4L5 (AL(OH) ) i OVA &5 1 KA
14 RIS R B0, 7R85 21 .22 F123 K, L]
mg/mL ¥R OVA BT &3 0% T BEBEAE R
951,815 RIS 80, 56 22~ 28 Rk
7% BALB/ ¢ /N FRGE A, SO 28 d, L A] Tl
T Debeuf 25" K OVA+AL(OH), 16 d 3
P8 1 KA 7 KRGS OVA 28, 56 14~ 16
KA 1% OVA #% , S AEHE il 400) B s,
T B g A5G 7 A ] R T A

[A1} , Debeuf 20 s, 2% ] J& 2D i (‘house dust
mite, HDM ) 14 d 3875, 255 1 K7E BALB/c /MRS
BRA 1 pg () HDM 2R, 25 6 ~ 10 K BTk
10 wg HDM #ETRICE 56 14 KALSE/N B, 157
DR R, s /NREESS 1.3 fil S R R
30 wL % HDM Zff, 76465 12 .13 Fl 14 KRAEZ K,
QUECID5'RYI g 2
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Bao 452 fdi F HDM 4t 41 d hifERERG & & 15
RUZESS 0.7 F 14 K, HEPE BALB/ ¢ /N BRUIE I 3 5
50 mg HDM (0. 5 mg/mL) BUH, 5 21 ~23 KL &
A 25 mg HDM (2.5 mg/mL) % , IE7ELESH 38 ~
40 KIH A 25 mg HDM (2. 5 mg/mL) #E47T H-IGH &,
Rz 52 R AR
2.2 C57BL/6 /MR

C57BL/6 /)N RN AL TR il VE B[R] 5 BALB/ ¢ /)N
RZETA K, BB R A AR, BT OVA LU
SRV H AR /NT 2.5 wm B9 40 OB 4 ( particulate
matter <2.5 wm,PM2. 5) Filis g o 8R4 i T
EEMG KGR, Zheng 2521 FE5S 0 K AIEH 14 K K
AT 0.2 mL 0.4% OVA 8, SRIGTES 17 K
20 KW A PM2. 5(3 mg/mL) FRR S, 7045 21 K ~
28 KIFATEAL A 2% (1) OVA W &, Li &5
B ol ) e 5 5 RN PMI2. 5, W) LA X A P ] 4
S 14 d,

2.3 XR

Dong %' fifi il Wistar KR 21 d @ #7278
%5 0.7 F1 14 KA 1 mg OVA+20 mg Al(OH) , & &
T s, 5 21 RS NEE 1. 1% OVA T 200
WL A BRER KO | VAT A
2.4 BER

JC AT S ST R P I g A R | 22 I i A5
RUFEST BRECH 15 d S PR AL ST R ECH 29 d,
WKEETESE 1 KANES 5 RIEEEST OVA+AI(OH) ,
ARG 2R ZE S 15 RIEA 1 h 0.01%
OVA I % 1 VERE R SR AE S 17 ~ 29 KAEF% 48 h
SelE i 1 4 mepyramine 30 mg/kg FR G WA 0. 1%
OVA, ¥y n] il 2l i 7 e A 7R 230
2.5 K%

FAH T3 18 P w5 A0 e Ak St A Je
24 h PN K AT PELR IS A A 1 (BSA) 5/NVERIR AT
TR — A S 450 AR . 4 T ORI PR R B A
SR H RIS BRI g — kB ki
BB A~ H Y

3 ERIRFA

3.1 BFiEZEA (ovalbumin, OVA)

e A SRS IS R AL R TE T,
WA AE B, A7 AR R Y B 28 I b 2 — i R4 0
JE 2 R AN S A BUEGR  Z2 1E F 20,50,100
pg W) OVA AT 87>, R w3
LI BIRRGE N F A 50 pe/mL BFRUR el =
PRI OVA 175 A 0 0 i 455 184 137 3R i )y, HL 2555 1T

& 50 wg OVA FITi & B BALB/c /)N Bl I i A5 751 1y
15 1gE IL-4 IFN-y 75 5 DA St 28 2055 2 2l A28 51 Sk 1
. OVA ANOGF IR/ B™ A 5 ), 16 ] % 35S
N AWRa cE S22 /1 2 K

OVA % 5 AL (OH), B4 H T /N B0z i 5
B ALCOH) , E b 4 75 e 0 5 0 H 8 R G0 hi R
RSk Th2 IS8 N B TN o PRIt 2 P 2 Wi SR s
WHAEZWE T IMALRI S H)RE, AL(OH),
S BN b RS 77 A2 Th2 28 B 1Y o AR o 4
Z_[m .

3.2 R4 (house dust mite, HDM)

HDM J2&—Fh 5 A JAH I B ToAab ASTE 1 i f5U
e NN By i b i s ) d5 i DL IR 22—
HDM R85 7™ Az (14 25 5T, Qw42 056 25 14§ ( Derf) 1
R IER . LA, HDM &4 N EE R 5>
[CEAPELETR , 7E F AR I B T N i R 25 [R5 7
(8 9 RE LI, 4 AR — B AR TR o S AR
5T & B HDM A1 OVA JIrifs S 19 B2 Wiy /N U™ A2 19
B JEAE LA I v 8 e 0 v DA g R M A Ry
GBI U AR B R Th2 J0E R TR
3.3 /iR & B F ( platelet activating factor,
PAF)

M/ TEYE B F (PAF) JE—F iR A4, 2 5
ZFP IO N T A 2 G s A I (v R A 2
Ji, W w4 R R S R A0 ) R, I ELAE R S
5 G HAZ RS WX K Z 50 Am M = AR, R 230
AR, FERIEN TR HA PAF 1l 5 A0GE & R,
PAF H T HA R 78 3% K BRI g & A B mT
B ST R RN I AN G R, BT
RSN TR TR 20 N A s 1 hn LA B R,
B AR
3.4 LHEME

A AR S B PRI VR 1 2 R B AR B 2R
R R B s, B T REIRAGE b R B R ) fE
TNl 22 Wi S R I N B, FESh S8 v, 22 B9
B ] 5| /0N BRUACE BH T 38 G R P AR I v A
IGE 7K-F-H % 7} 25 . BALF H IL-4 7K 8 & 7} &5 DA
Je TEN-y 7K F- B G R
3.5 RE 0,

B (0,) A T Mg /)y BROBOR aoF v e
BALB/c /NRUFESS 23 .25 F1 27 K OVA # & 30 min
JE R T 1.0 ppm 0,3 h, OVA BASETH 0,
TR T G 1k, p38 MAPK FISA AL B #E
LI 0 i ) 2 S o G RREAE T[] s 0 X
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Zel ] BERRAL O, XN R AR R AR
3.6 PMEIRIE &A% (respiratory syncytial virus,
RSV)

PR 3 3 i S e 5 W g 0 Ak %5 DD AE DG, (HLE:
R ELNENT G TE o 75 A8 2 /D BRI R SR I A
BB R S iR, (H RSV T 20U/ BT AE g
P G 2 I I A ) 27 S AL I 5 A O R
[y pgs

FERTHOE B e b RSV R 51 R G Y5 1A,
TR TR T RKE B BUR T RE 2 S BUR TR AL,
P P I Mg A5 R ey | e O]t 7 P R 5 o i T
SEgsn |t BE (Y S8 0E SN, I 1 5 v MR 20 | g
P AR 4 LRI 2L 40 g SR AT 2R i A
R RSA BkA OVA W] 75 & 4y 4F K B Wi 2 A
It Y6 PEE VR v 2 L AR T v DA B R A A
JL A = i 20 20 B e s S U SR AL, SR
BEROEL RVEANMIRIE, RN A S @it OVA 5K
HHOTT LA RSV 3 & v W /N RS AL 5 2 L. 5
Pl OVA SR A E, N RSV 5 7E 8l P A5 0 v 1y
Joa PRI 7R 5 AR AR AL | RO ARRE B RTE e B T
SRR g BEY) R Al 2 2R 50 I T L AR A
A, I s oy e
3.7 BE % #E(lipopolysaccharides, LPS)

FERERGEI R R /N 28 LPS BUiUE , it 41 48
PR 19X 7 8 b i 0 ) 28 K 3 RN L Liu
SN SE I I ST LPS A OV A R T 2 i
KA, LPS H 5 OVA B HAE A 1 i 1 A5 719 B
T K, AT R R )R
3.8 ER/NTF 2.5 pm B9 4 F R ( particulate
matter <2.5 pm,PM2. 5)

PEAER R B 2 SCRRE T PM2. 5 X% C57BL/6
ANBREAT 1 A5E, PM2. 5 Al 3 5ok 40 4 15 1k T 40
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Application of an organoid model for prostate cancer heterogeneity
research

ZHOU Ligui'?, ZHANG Yongbin'* |, SHI Changhong’*
(1. Guangzhou University of Chinese Medicine, Guangzhou 510000, China. 2. Air Force Medical University, Xi’an 710000)

[ Abstract] Heterogeneity is the main clinical feature of prostate cancer and is manifest in the tumor histological
characteristics between different patients as well as tumor cell growth and metastasis speed in the same patient. Thus, it is
very important to establish corresponding individualized animal models to develop clinical treatments for prostate cancer.
Patient-derived organoid (PDO) models accurately display the tissue structure, function, and genetic characteristics of
prostate cancer in vivo, which reflect the heterogeneity of clinical tissues. PDO models have unique advantages when
applied to prostate cancer research. We summarize the culture conditions of prostate cancer PDO models, and review the
application of these in vitro models for research related to the pathogenesis, drug screening, individualized treatment, and
drug resistance mechanisms of prostate cancer to provide a perfect model for heterogeneity research in prostate cancer.

[ Keywords ] prostate cancer ( PCa); organoid model; heterogeneity; pathogenesis; drug screening;

individualized treatment
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Research progress on animal models of rheumatoid arthritis

XIA Qing, JI Yuting, LIU Hailiang, SONG Wuqi "
(Department of Microbiology, Harbin Medical University, Wu Lien-Teh Institute, the Heilongjiang Key Laboratory of Immunity and

Infection, the Key Laboratory of Pathogenic Biology, Heilongjiang Higher Education Institutions, Harbin 150081, China)

[ Abstract]

Rheumatoid arthritis (RA), an autoimmune disease, affects the joints and eventually leads to joint

deformity. Without intervention, the disability rate can exceed 60% over 10 years, which seriously affects the quality of life

of patients. Animal models of RA have played an important role in the study of the pathogenesis, treatment, and

identification of therapeutic targets of RA. In this review, the construction method , pathogenesis, and applications of

several common animal models of RA are introduced to aid researchers in selecting appropriate animal models for future

disease research.

[ Keywords)

rheumatoid arthritis; animal model; adjuvant-induced; collagen-induced; pristane-induced; cartilage

oligomeric matrix protein-induced; gene engineering
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(cartilage oligomeric matrix proteins, COMP ) i 7 ¢
TR AL BE S T T R (pristane induced arthritis,
PIA) LUK B DA Sl ) 1) O 19 SRR i SEASE A 4¢
AB B CIA — B JE RA WF0 R IZ B BEAY,
B R DR S AR AR R BR DA 7 OGRS
B, 55— g HE A TR Y Sy 5 R, 2 X 4 R 2
KT,

1 FESBRXTTRIEDR
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et PR 3 QA 0 B R B T T AT 5 5 Wistar KRR
AT 5, I HL 2 U B R R TR
R PR FEAR SR P IS ) P E T WL € 3 A, T R
FER N7 R E R MK, B Z AT
ARSI DU ~a N IE S 31PN AR eev v i R I ER 3
PR A Al T R BE S R G
TR AR ARG 14~ 45 4, WA RE PRI s,
M5 , Trentham sel4 e 1977 AR S BUN: &9
TS 1 B i 5 5 4 O 58 4 86 IR FTR &9, 7T
P53 10~ 24 Jil iy KAt £ 22 3¢ Wistar #E B SD K
FUEAE &R Wistar-Lewis KRR TR, WA E
IR N it R O B O T ML [R] G 5 R
WEEL N BRTE AR IS 4 d N, I IKEERE 5~8 ] &
BOCHAIE . ot e I B W] PR 11 B AR Sy
HRE R, i S8R HH 58 42 9 IRA/ 57 ( complete freund ” s
adjuvant, CFA ) o A 58 4 #f K 44 7 (incomplete
freund’ s adjuvant, ICFA ) {E M H 38 i, 75 S 10 56
AR A AR RRAE AR A ABL Y, R BRORT ] 5 B R Y 1T
R J LA ) B 1 B i TS 1980 4 Courtenay
SRR IR 10 AR RS RN OGRS A,
AR A R EAE T A & 8~ 15 JA i
DBA/1 /NP ST R, ZAERIENR 23 d 5k
o, VS WL 3] B B G ] L 20 SR i, A P B
TR A= | B AN I IR 3 5 5 78 i B 400 i 9 3 K
PR AT T R L, T DL R G B A
AR 32 B Ry ) Bl B8 T DL /N Ay 46 1
A, R EAT A T N R E £ B
(lipopolysaccharide , LPS) , 7] 175 S 95 95 & A= A5 B PR
AR SEPET /NS TT B SR S 0 K/ N BROETT 2
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—2q AHOG, FE X B FREE H FRA BT CIT RIS R
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PUARET XS CIA AHIE A CIT 20 F X3

B AA RS 5 G R S5 Sk, B T
IAAE T LIS, B G s S 40 700 o il o 1 e 0 40
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LW, COMP R T AR iy i 2, 5 KA
COMP g5 1 6 RIL, A COMP 815
ST R LB EREA L FRIETE E3 R,
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Figure 1 Arthritis induction flow chart
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Table 1 Induced rheumatoid arthritis animals
R B L/ IEN TSR 1% FEALH S99 S]] Fig 275 ik
Model name  Animal strains Methods Main mechanism Disease cycle Uses Regerences
W RA 259 9T ROk
BT ST 58 4 b IRk , AR AR S A
% i Atk e 7 WHBEIT 14 d, 7] - e
5 4 ] PSR 14 0 T g kK
(055 14 KK B4 d BRI gy yemaymic
Ui S S TS - 65KD Rk yiikF, 224 Conventional RA dru
R KE St o TAINEAR 14 days after the initial 2" € 13,16,
Adjuvant induced Rat Subeu ar?eous myee 10n 65KD  heat shock immunization, it can be ¢ 1ca(.7y s mg,' . 18-19]
.. of CFA induced arthritis . especially preclinical
arthritis model . protein, T cell related  postponed to 45 days, . .
model, can be given a L testing of non-steroidal
L. ) the average onset time 1s L.
second injection on the 4 anti-inflammatory drugs ;
ays
14th day v research on
photodynamic therapy
R R 2 0 25 A )
e T Y T4 11 B 4t % 55 RA —, 1T
T IR A e g0 o T I BA ST
[ T AR S 1 O 2 5 SRS | P4 B T W R 0l 2% S 1
TG B SICFA MHC T % g 5 B fO 5P D B 51
T ARAT Y - L HH . . Gender differences in
- N Subcutaneous  injection . Lesions will be observed . A [4,20-
Type 11 collagen Specific response of incidence rates in rats
X Rat of homologous or 14~60 days after . . 22]
induced heterol . I T cells and B cells . gt ith are consistent with RA |
arthritis model éero ({gous o ?ge_n to CII; MHC 1I tmmunization, _Wl an which can be used to
with CFA or ICFA in average onset time of
molecules are analyze the causes of
the back 21 days .
related gender differences;
gene microarray
RA B 256 7 F BBl
. T 4 ML A1 B 20 i % A FH RS DU 0 24 g B -
1 N S o | ) s .
i T T TIOR3
1T B S5 506 ﬁuﬁ;‘i-':ﬁ'aaé ’ MHC I 2§ 7% T WIRSsE)s 23 d nlil s
4o R F > o ViiES | Py Detection of new drug
JNER Subcutaneous injection . . ) [5, 8,
Type 1I collagen Mi f bovine type 11 Specific response of ~ Lesions were observed treatment and prevention 22-24]
i in > -
induced e Ol Hlov e‘ y(szA . T cells and B cells 23 days after the effects of RA and
arthritis model CO, agen an. 'm . to CIT; MHC T1 initial immunization detection of therapeutic
tail, boost immunity in
molecules are targets such as
21 days .
related cytokines; gene
microarray
BT, Sk 2 L 5
R B BB N TE S SRR R TR SRR AL e 2
BEALGE NURIIRG SO (e g, MAABCEZNE 60 ~ 180 fE T ANLACELE
[C2i-Peavias S St d, 3 PR EE ST R AL A P ) d W Understand the
it I BT T AN T . ]
A A K /MR Single intradermal Related to MHC and The onset time is mechanism of [ 25
Pristane induced Rat mice injection of pristane in de aed (t) dnT longer, which can be inflammatory joint 29]
arthritis model rat; two injection of epen ('%n . o within 60~ 180 days diseases and verify the
. . cell activation . .. . . .
pristane at an interval of after the administration efficacy of new anti-
50 days in mice of phytan arthritis drugs;
especially in T cell
related pathways
SR AR O 5T
RI MHC T f i iyt o R
Sy FEHS KT ST coMP B 3 COMP Mafe WL RRIERE N 13~ RS
COMP 55 X1 HICRARTUER BRI 434 BRASRME
R KE /N _”, . . - - . This model can be used [ 14 -
COMP  induced Rat mi Subcutaneous injection It is related to RT1u  The onset is acute and bl del and  15]
induced Rat mice as a suitable model an
" ) of COMP and ICFA MHC haplotype and the course is acute, with N

arthritis model

emulsifier in tail

the immune response

to COMP

a course ranging from 13
to 43 days

an alternative model for
studying the
pathogenesis of arthritis
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FYIRE L 7= A A ek e AR N R AP TL-
Lra [ DU A AL 49 i R, X 26 /N fL5 BALB/cA
% C57BL/6] i R /NRUEIZE 5~8 18,5 BALB/cA /)
FUEEE 5 ARG, TL-1ra™ ™ /NER A & & R 18 1 R AE
PEICTS A, T TR B G715 Ak iy i ik A & &1 8 Ay W
AT OGS R R Ry T R R R
B s LU 4 BT 30 7 9 JEE R S 1 ] L 90 5 T
ST b T 240 i R g e PR R 20 L AE P Y AR P A
AR B T 1A 5S , SR AR e otk
B IL-Tra JEH 2 225 [ [ B e Mg A ey
R IR TL-1/10-1ra V-7 75 4547 OG5 1F 5 A SR A4
SRR T IR EENE, BRILZ A, K C57BL/
6] T 5 T IL-Tra™ " /NEUFE 11 FRY I8 J5E A 328 i) 4 A=
KT RIILRAR &, X F B IL-1ra™ /N S0 R
Gt HA R, AT AR EZ B SRE FE DBA/1 ¥
SR N UREN s Ay SN E i L

TR B R T 4 — A R (5 5 5
0T, ZAP-70 SH2 G538 L R & A= T H & 1 5
A8 P BALB/c /NRIVIEME A SRt R,
FRA SKG X5 RABARL, /NRAE 2 N H REHF IR &
9, X LR SR, 7E 8~ 12 N KRB Bl R Bk
IR T B A BB AE

At 2 A3 £ 45 K/BxN A5 55042 . Human/SCID
A AN BT F Human DR4-CD4 /)N RS
A, K/BxN BRI R OCTT R 8 T8 M e T M0
AR IUA T I AK , & R 3 24 5 W 7 45
FIGBIRE SRR, OGN 2 BT XS FR, I R
WIENRZE s A LUF A HHE R T K& 40
TR AR, BB IR, B T (R i Ak i = 2
LY R T RERSCT RAGRTE A B Tt 5
— R Rl B RS R h VR AR
EER i Y Y AL RE RS & 37N

R 2R TR RIZE X A
Table 2  Genetically engineered rheumatoid arthritis model

EIE/ELES

BRI 2 R Animal b 377 FEHLE SR A & 253k
Model name strains Methods Main mechanism Disease cycle Use References
WEA 3 -5 1Y 58 o S g
5 )0 TNF IR 9 1 B s st AT I T
HAE] CBA 45 C57B1/6 Wil ;9 ~ 10 JABR ARSI o o 2 ik
A AR BLSZ R MRRATERASRIRRN 20 T
TNF % 35 [ 5% N FRABHE I /N B (”R ANKL) (33

T RAEIY /B
TNF transgenic Mice

arthritis model

Inject the 3'-modified TNF 3 F ik
human TNF gene-

containing fragment into
the fertilized eggs of CBA
and C57B1/6  hybrid

second-generation mice to

obtain transgenic mice

Mt TL-1ra FR404K 4%
HiEA/NRZAEI A, 8
IL-1ra™™ & 7% S SR A N
RIGRY N Construct IL-1ra
IL-1ra™~ Mice

arthritis model

W, T 40
expression vector, inject it
into mouse fertilized eggs,
and generate mutant mice
through reproduction

TNF overexpression

IL-1 F1 IL-1ra - £ 2

IL-1 and TL-1ra are out
of balance; T cells

Swelli f the ankle joi
welling of the anide jont Used to study the role of 34,

related cytokines in TNF 44 ]
arthritis, such as nuclear

can be observed at 3 ~ 4
weeks of age; dyskinesia of

the legs at 9 ~ 10 weeks

factor kB receptor

develops a complete loss of
P P activating factor ligand

hind leg exercise capacity (RANKL)

BALB/cA #5511y IL-1ra™~
ANEURAR 5 T i I A AT R
95, KT 80% 1 /N RLTE 8
JRIWE Z AR IR 4513 A RA AR AR A,

SR B AT /N AR R WIL-17 78 RA Y

IL-Ira™" mice with BALB/ {EH] [39-
Can be used to study the 40, 45
role of cytokines in the —46]

IR EAE S

cA background can develop
disease at the earliest 5
pathogenesis  of RA,
such as the role of IL-17
in RA

weeks of age, and more
than 80%

become arthritis before 8

of the mice

weeks of age; all mice at 13

weeks of age

T 20132 {& 5 MHC 1I

ABET 5 F Y BABL/c 24 4 R
K/BxN 45 b o . HIP TG S R worteme  WFFEIEN XF RA JEFFHY
- H5RIf & B6.H2¢ 2438 Mk 25~35 d ] WA AL . [42-
Hi N o . . - ) AR L]
. Crossing of AB# transgenic  Related to the immune  The lesion can be observed R 43,
K/B X N Mice . . To study the mechanism
BABL/c with the same response of T cell in 25~35 days 47]

arthritis model

strain B6.H2¢’

and MHC

class II molecules

receptors

of IFN treatment for RA
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W2 BRI T BRI TR
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XHF RA B AL 20 R 3R LA SGR YT i k55 2%
JrER KA T BRH B, 2R SR
T AR AHAIE T SRS A, TR (9 5 [N TR A Y
h— L G 2t TSR AL TR R UK H R
RA SR ) BE T T3z, (E R Y A 2 1 o
MIZAT TS A, ABESE R RN RA B 72 o
(4 I 3 Wi DR 3% T EL 3 5 2R 0 T 0 26 3
Yy, 5 NFGEAFAEBR BB E 22 5%, P LRSS i —
M S NI AT, A SO HE 2 5F, N4
TSV N 28 RA B 1t JiE 1) 8l 6 R J2 45 Jis 2
RA SRR BN A Z —

SE k.
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The mechanism of ferroptosis and research progress on its involvement in
hematological malignant tumors
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[ Abstract]

development of tumors. Many studies have shown that hematological malignant tumors, such as leukemia and lymphoma,

Ferroptosis, a type of non-apoptotic cell death discovered in recent years, plays an important role in the

are sensitive to ferroptosis. Moreover, regulation of the ferroptosis pathway can accelerate or inhibit the disease progression
of tumors. Herein, the mechanism of ferroptosis and current research examining its involvement in hematological malignant
tumors are reviewed to provide a reference for future research and treatment of ferroptosis in hematological tumors.

[ Keywords] ferroptosis; ROS; GPX4; leukemia; lymphoma; iron metabolism
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Note. (a), Typhaneoside treatment of AML cells resulted in ferroptosis in AML cells by activating AMPK signaling, accompanied by ferritin

degradation and ROS accumulation. (b), RSL3 and erastin treatment of ALL and DLBCLs resulted in ferroptosis, accompanied by increased lipid

peroxidation, which was inhibited by antioxidant and DFO. (c¢), Expression of SLC7A11 in CLL cells was down-regulated, and the systemXc-

transporter cystine ability was decreased, leading to the increase of intracellular ROS and the promotion of cell ferroptosis. (d), p53 inhibits

systemXc- and promotes ferroptosis in Ep-Myc lymphoma cells, while the deletion of TP53 gene accelerates the formation of Ep-Myc lymphoma

model. (e), Artesunate can induce ferroptosis in Burkitt lymphoma cells by activating ATF4-CHOP-CHAC1 pathway and degrading GSH.

Figure 1 Ferroptosis and hematological malignant tumor
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Research progress on mechanisms of Rab7-mediated
mitochondria-lysosome crosstalk

CHEN Yanse, PAN Qingjun, LIU Huafeng, WANG Shujun”
(Key Laboratory of Prevention and Management of Chronic Kidney Disease of Zhanjiang City,
Affiliated Hospital of Guangdong Medical University, Zhanjiang 524001, China)

[ Abstract] Lysosomes are not only the degradation center for substances in cells, but also an important metabolic
sensor for many substances, metabolic processes, and cell growth. Similarly, mitochondria are the main metabolic centers
that determine the fate of cells. Together, these two organelles jointly regulate cell metabolism through interactions with each
other, and their dysfunction is closely related to metabolic diseases, neurodegenerative diseases, and lysosomal storage
diseases. At present, we recognize that mitochondria interact with lysosomes through mitophagy, mitochondrial-derived
vesicles, and mitochondrial-lysosomal membrane contact sites. However, the mechanisms regulating these pathways remains
unclear. In recent years, Rab7 protein has been implicated in processes of mitochondria-lysosome crosstalk, including the
formation of mitochondrial autophagosomes, fusion of mitochondrial autophagosomes with lysosomes, and mitochondrial-
lysosome contact and dissociation. In this article, we review the role of Rab7 in crosstalk between mitochondria and
lysosomes, which provides a new theoretical basis for disease involving mitochondrial and lysosomal dysfunction.

[ Keywords] mitochondria; lysosome; mitochondrial-lysosomal crosstalk; Rab7
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MDV ( mitochondrial — derived vesicles ) needs to be further
clarified.

Figure 1 Schematic diagram of the role of Rab7 in the

interactive regulation of mitochondria and lysosomes
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TG A A ATP 4 P fiERE = BRILLASD,
WA Bk RS W) B i A7 3 i, O S 5 4
G SRR T AR S — v,
VA R I ELAZ A S i 5 Iy o B B
JRIEEERIFE & 60 Z R IR K Rl . B IAE
ek B3 i T [T S 5 R 200 B P S 8 R A
AR HE R AR R 5T A SR B, AT LAAE A A
MR T, 0 S 540 T, 70, S RE B, o
WA, A0 A% 5 15 5 e AR 2 A ok A
PRIt , £ R A 5 5 il K 75 4 45 4t i A 2 i B 2 1Y
EHL,

UTAEA , W5 & AT WA <6 Bk | Bl 258 R T SBR s 11
VU 47 P 5 B 000 % 8 A i 55 2 AR AT P o 72 v [
S H SIS A R 2R AR T i S T oA T i
SZAR A T S S AR A5 s R ) R 32 4 A
A LR R RRR T RE R Y XSRS, Y4
IRV AR S SRR AT REAFFEAN BAEH], 58 |, 2
ARG UE S Bl AR 5 Lo AR mT o 2ok DA JLAP 5 5
HHERHEASIR
2.1 ZpfkgE

A2 AN MIAE I UR S0 RS 3 2 RUZ B4
P AL R B AR B L AR O e 24 5 15 A 235
BT B WA A | A 1% TN 2 ) A T AR T )
VEF R g i B Ak ™) i 7 40 A R 38
N, 200 B 2k e R AL R 52 P4 B
AILRRIAR X — i FERR R Lok [ gt 4% Fhos Bt
RRVEFT , ZoRi R 32 400 30 IR 2 2t A, A
iMiffi PTEN 5549 PINK1 7E Zepr A A RS s ik
PINK1 BRI LKL SME R 11 Mfn2 , S iod >k AT 6 55
Parkin ZEZORL ARSI AR DG Y 8 1 R AR iz R Ak,
TRz mAEE G E N p62 bric /e A WA, s
LIRSS S W BRI LRI 1 & PINK1/Parkin
I FRILRLAR FI R AR, BRIE RS, SR A AR G
ZH& 4345 AMBRA1!'®)  FUNDC1'" FI Nix/BNIP3L
W ARLRE A B, X SR AR AR DG Z AR i 5 LC3 1Y
AHEAEH X35 (LC3 interacting region, LIR) %& 424
AR AR LR A W a1 W/ N AL, TTTEZR
KR F W2 A i, v A 5 DL B AR IR 1 A I/
PRRE TR v Vs Tl 1A 5 ZhobE (AR T4 R A
TESZAB Z A 3 i 5 1 R B G B AL
2.2 R 6T 4 B9 E 8 ( mitochondrial-derived
vesicles, MDVs)

MDVs Je S R A 5 1 WK 2 18] 3547 3 15

B BAH HAE Y 55 — B AR MR 28 3 7 W oa i 4
T SRR T 2ok R i B B R AR A
PN R R ) B 1 AR LA R 2 5 SO
MR FERR S MDVs, MDVs (I8 i 5 2 kLA [ 1
FARRLZ AL TRIRETS 22 PINK1 324 0F 15 fh 2ohi 1A 41
BRI Parkin'™ | {H T BR B WE A T E AtgS,
Beclin— 1 5% Rab9, £k ki {& {5 7] JE& i MDVs, Jf H
MDVs 5 LC3 A A AIERE 7, B MDVs B 7 A4 A
WM e AWk AE " MDVs JE iU e ik
SIRHHALE G (15 10 2V A R S A B
BRTTEERF 1 2RI LA S A R A

2.3 mTOR/TFEB =k %

AT EB (transcription factor EB, TFEB) 5
R L RS 3 7 X d CLEAR ( coordinated
lysosomal expression and regulation ) % 2% 4 i | 7] fifi
VA A AR DG PR 2 T 1 1Ry, DT 484 i 7 Tl AR 1 2= )
BRI AR R L, TFEB ] i 4
SRR A B, 1 Fak TFEB A A F 3 5 2ok R A
B B 5 L F PGC1 — « ( peroxisome proliferative
activated receptor—y ( PPARYy) co-activator 1) [
mRNA KV 58 ) F3k, UER TFEB il T PGC1
—o BRIR LR F B A2 g, W] TFEB AT i
PGC1—o MM 38 A2 A2 HE SRR A 2 BRI L
Hh F5E K Blad 638 TFEB 19/ BRI A B AH 2%
JEP NRF1,NRF2 Al TFAM 92353, of B, T8k
PGCl-a ANEEMH NRF1,NRF2 Fl TFAM (933 , BB
TFEB 4 Al 3 it JEAKH5E PGC1-a 135 A A2 1R 14
AR TR

B4, TFEB 282 i Sl sh ¥ i A X #L A
(mammalian target of rapamycin, mTOR ) ik 1k
TR B IR B2 I W AR S 25 Rag
GTPase(Rags) K1, HFLAWHINERLEAR S
% C1 ( mammalian target of rapamycin complex 1,
mTORC1 ) M B L 25, 153X TFEB/14-3 -
3 008 e AR AR ES & CLEAR M2 JE T 3l
Vel R A Y W OE R B, FE MR 4 Al i,
mTORC1 FJ I F LA A Ry 38 5 8 5 Lok AR T 1
Ui, 2ok S v A L R AR A 2R
2.4 ZeRF-iRBRikEEM S

200 e g T ) S fh 2 8 RS AN [R] ) 40 i 6
P18 222 T 2 S ) 55 8 e fh {6 AT T R 0% 7 40 oAy
PRSI o AT P 5 L A A TR
PR FEAR LRI i A AL WA R LA S A AR
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(R LA AL DLARGE ) TSR B 5 % LR S N I
PO ) H 00 L g ) a0 T A 3 A 4T 0 Tl
RS2 2 A AP e 0

AR B4 S =2 TR TR G P 5 5 2 ke, 5 97 3% 7 40 o ) 2
FrEBEsSm . BT, Z W05 B g B R
ESE T A f BREIR 25 TR 22 T 200 i 2 180 28 1A 0 5 il
AR 22 [T A fi ol 1 27280 A — 3 T 22 fiph
FELRLAAR S TR A IS 2 (8] - B B B 2958 10 nm'
KLY 15% 1) 78 Tl 1A TE AT 785 5F i) 7T 45 2 s (AT i 3%
fiol 5, P 2 R E - 34 B Ak s T 24 60 U L E W]
FERF] 13 min'®7 78 LR A - 1 i 1A 55 2 fih o5 =22
T, A U2 3] 75 4K P 28 400 S A 366 I 2 P ol
AR 56, o HL B s sk 2R iR | e & A 19 A b
109 ULKL , Atg5 | Atgl2 | LC3 Ak yiek [ ws
HHXAZ 4 (NDP52  OPTN \NBR1,TAX1BP1 #l p62)

AR — 5 Tl A2 f 1 BRI 1) T AR 1 W 1
SEEAE

SRR 8 B VAR 1) A EL AR B £ P 3h 258
i, WA AR S T R R R X, SR,
SRR 3 BV 1R A EL AR RO AL i A B Al i 4F
K, WFFE I RabT WTE b IR LML AR — 75 i 1A AH B AF:
FHEAR O G VE T, Rab7 JE IR 15 R0k I w4
YRR VR B L fOB I RS T2 —

3 Rab7 5% MK BRI

2 B NHRIAE A TEAEBR 1 1YL o % B Rab7
eI B 1 Vs AR 25 T ke AR Y
A FRUEEER B N R AR U A, IEHIRE T, A
P AR b 3% L Ok FR) B BR A T A TR AR S 5 A
AlATE B WS R UTER Rab7 00 T A HU4GE
BR AR o R P I AR S M Y X R
Rab7 25T AWERRIE AL .

SRR Y g — P 3 o 3 R M T PR 2 B
R B R R Y A Wi 4R, PINK1/Parkin 2687
1A H WE A 5845, PINKL il Parkin 5 [ /2 7T 3L
ILY/ IS TR L NE L S UR o AR F S S S I ES Y TR N
s, SRR LA T R 5 & PINK 2 FIAE 45
LRARFE TR SE Parkin 8 P 2 b 14 41 I 2
MR Z A, WA SRR B Wil &k A1 TR
4, Rab7 /2752 5 PINK1/Parkin /5 H LR 1& B
WEISARWE? 1500, A FE K ILULER Rab7a 7T i & Y

LML R TERR , 618 Rab7a W]k & X4 4
(RERR . 482, Yamano %517 % Bl Rab7 78 £ KL 1A
WA 9 R IR B B PR 9 E . TBC1D1S Al
TBC1D17 ¥J 24 Rab7 #9 GTP i i fk & 1 ( Rab-
GAP) ,TBC1D15 BE AT i 5 2Rk s R 1 Fis 1
e 5 4R R AH GBI AT 5 LC3/GABARAP/
Atg8 FEAR AR ELAE I 5 1 W (A S
AR, B 58 & ILAE PINK1/Parkin 4 3 i 2 40
s, B TBCID15 B Fisl 40 i b K&
ORERRROEE P T IINES R RN (PP S E2 RN
551 R Rab7 RIGHTHES 5 T Rk 1K A
WEARTE S, 1M Parkin 15 AL J5 S AE T F lE R0
+ TBCID15, J&5 # i i 5 LR AR SR & 1 fission]
(FIS1) K Atg8 FJE 51 GABARAP A1 HAE M i
Rab7a {if P, AT 5 ORI B Wi B vb 1 W5 11
ARG RIS W, TBCID1S 1 [ i &
F TBC1D17, . [A AL IE 5258 i 5 TBC1D15 JE %,
MR K, gE—4 5 FISI AL A S 54k
R E Mg P B Rab7a 45 T 2RI [ Mg A
A,

G TR & 7 I TR NSNS
RS, 407 ) LA A T 45 2% Rab7a 5 MON1/CCZI
M MON1/CCZ1Rab7a GEF &A1& , AL i,
Rab7a FUFAYPIS Rab %R 5t Rabs FlH: & 204
AR A e 43F ( guanine nucleotide exchange factor,
GEF) RabeX-5 8 [F] I 47 25 E i1 i 2o i fA, 3
o1, RabeX-5 [ £& b 1 48 52 K 461 T Parkin 1% 4k
RabeX-5 i ft. Rab5 J& i T/ FH 7 H & 0 A ¥
MON1/CCZ1, i K AT fifi Rab7a #4855 = M40 kL
., AR, Rab7 W38 i Rab7 RN £
SR TR AR B s A Y (retromer trafficking
complex, Retromer) Fll Rab7a i) T if GTP {H{LE H
TBCIDS # B 1 A 8 45 28 k0t | w4 X
Retromer £ TBC1DS i {a] i 4 R4 B I, = & 7E
LRk R ¢ E)] Rab7a f948 Pakin a2k
BLAK SN iR 2 ( translocase of outer membrane 20,
TOM20) Fric i 5 SR AR ZE 1), T 4 T8 Retromer
FE3E VPS29 5 VPS35, MR AE AL B B 42, 15
W] TBC1D5 5 Retromer 174 VPS29 5 VPS35 44
A T S R i Retromer 38 P10 & EAH B AEH
VLA, Rab7 FEZ KL A MR IR ) B B A
T E X, it A B PINKIL . Parkin, TBCIDIS,
TBC1D17 F1 Retromer %535 [ f Hh[A]
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4 Rab7 554K ERE S REKMA TR

% Rab7 1EWN 5% 1z 5 il 5 /F T JS %, Rab7
PET AR A Y G e T R
G, S H NIAEUUER Rab7 (09 B 4% 40 o b 22 B A
0 SV R AL A 32 B S B0 B W AR
BEJ5 ,Rab7 225 H WK 5 B L& A BIL )t i
ABFGE . A5 R B, A WEAARTE iU T8 3 5 v il A
AR5 A LN 250, TV N- Kk T oA It 7 fie 45
J& ) @l A 25 1 ( N-ethyl-maleimide-sensitive fusion
protein, NSF) [ff & & H ( soluble NSF attachment
protein, SNAP)3Z{A& ( SNAP receptors, SNARE) AJ 4]
AR I T, I a5 R U RS R g ik
(homotypic fusion and protein sorting, HOPS) & & 14K
K Rab7 845, 3X WL T AHRBIY F W 14 5 %5 g A7
Bl A, A WFSE R B, Rab7/Ypt7 i 7 5 i
Vps41 Fl Vps39 5 HOPS JE i A Rab7/Ypt7-HOPX
SRR 2 ARG L S R Sh B B A AR 5 i
B A B il A A, Rab7 i af 5 EPGS Al R-
SNARE VAMP7-VAMPS &5 1A EAF HIJE 1 STX17-
SNAP29 &5 PR T e (57 I Wk 4K 15 725 Tl 4 110 B
A1, HIk, Rab7 25 A WA SERHARS

LRLR A W R — v Tl A Y i 5 R AR S A AR -
W BEHATT AR S8 A ) R Yamano 451 22 5 A
AR g AR O BTER Rab7 AT 451 407 (0 26
FIARRRERE A Wi 22, ATGOA 38 #1776 T 41 g
KA BEEZAER b M ATHGE | X285 A ATGIA Y
PEU BRGNS i) = R U
TELRLAR A W 75 S 1t 2 b ATGOA 23 Bl K 1Y
FLAEFNLRIR Y SR, A B IE & B, UTER Rab7
HT ATGOA {ELORLIRIE I iy 4 e Rd A1 S Pm
-, Rab7 55 ATGO9a FF7E—E R FE AR EAEH, ik
e £ 237 Retromer VPS35 M7, X SEMFIT 45 F,
Y478 Rab7 61T GBS 5 LRI F Wik 5 Vs i 14
filE o FE, AT AR IR A e E— 2P K B PINKL/
Parkin M AL A Wi B2 P, Rab7 [RIFEA 2K
RV H WA S B AL, fE L 2 Hh TBCID1S |
GTPase 1 P 3 2 (I 45 7 HIW . I, Rab7
T A TR LR AR A AR T T A S T 2 S Ok
PRVE WA B A I

5 Rab7 BB S&NEBEAAT
Rab7 W16 3 237 B3R 5 B4 8 1, 6l an S72

AL 22 IR - Ir BRI AL B, 5 Y183 LB
MR ALAE M, W, 2 F AR, Rab7
S72 v #5 A #f PTEN ( phosphatase and tensin
homolog) £ BEFR L , T PTEN X £& ki ik [ 1 HA 14
TEF ALY, Rab7 3 TBK1 ( TRAF family-
associated NF-kB activator binding kinase 1) Bl AL
TMIfERE PINK1/ Pakin 4G BUZRLA [ 1 12 1
B

Rab7 S72 {5 R ALk 55 H 15 GDI LA K GGT
Wit S 5 W) 19 AR ELAE Y, 55 — Jr T, 39 58 5 FLCN-
FNP1 (folliculin and the folliculin-ineracting protein 1)
AR, FRATAIE , FLON-FNP1 2 1 7] # 4t
Vi SR A S5 I JF PINK 1/ Parkin #8122 KL
PR W R0 7R M b A E Rab7 S72 A fif
Rab7 &4 588 A REE IR AL 31X — it B 32 B4, 5k
Pt Rab7 S72 A AR WA S LRk A i,
PUESE ATGY FHAE Y 15 Wi A (0 2 B A5 SRR
XA T Rab7 BEER AL IH Y T 2R 7 WA iy
LUV Rer N

6 Rab7 AT &NE-AEENEMSHES

ULAE, 56 [ P AL 2= 2 AR B2 22 BE (W B 9T B
ARG 2 R R 5 7 B AR A2 A2 )
BBl | by 2R A — V5 A 1) A B AR T Y
DLFift | SR 5 it 2 i 0 2 s T 8 0 ok AR 1)
oy S SRS A V-, O BLS5 W R ) i i
A B AR R A SRR S I AR
(WAHEAE L, T Rab7 B8 176 98 15 SR04 5 il (4 42
fik 5 % B AR TP AR L B, B e, FEORLR
— VA T VAR A B B, Rab7 76 187 Sk (40 5 V5 AR 11
e foh 5t 2 bl T ELME A, Rab7 38 53 5 0 B A
GTP Z5& G A A2 i T I 5 2o b iR 2 e, O H., 2438
i 21K Rab7 Q67 L ##4E75 1k Rab7 GTP K}, AJ 4E
KRR G i A4k, 2, Rab7 5 GDP 2%
B A TR AR AS o o 5 v A A g

B 1 3 A 2R AR — 5 i A 5 i #R 52 Rab7
P SRR SME R 1 Fisl @i 7 35M03 TBC1D15
(Rab7 GAP) Z £k ki {4, TBC1D15 38 32 5 ¥ g 1k 45
fitk sAAEEY Rab7 256 FF/K S GTP ¥4ty GDP, Rab7-
GDP DA it 1A Rt >k, AT 2 b Ak — 375 il A
fiftg > AT — 2 B Y 3 IR 5 A UL
B Fis1 F1 TBC1D15 H& [, ol © I B0 2 b {4k -5
it A B2 il 87 A DU AS B 2 2 A 3l 3 B o A T A 4
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SR , 3K FF AT Wi L L AR — Vs B AR ok R T2 B, 0
W Fis1 A1 TBC1D15 & [ F %58 &2 5 Rab7 tHE/E
M 2R OB A — V5 T A 122 ol 5 i 5 A AL PR
Rab7 X2 A 5 1 il 04 14 422 fl T2 13 i i LA
FHIVER, L B2V & Rab7 WG AL e dh izt 5
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il A 2 i o5 Ay b (A A OC A 138 3 45 Rab7 GTP
SEA IR IR T — AT H R ALY
TBC1D15 HEKARIMELS Al Rab7 GTP Fi/K i
PR VAT T A A 5 1 ], U T 9 AR JEE 1)
Rab7 %00 8 (R, E 00 97 T % AR sh 245, i
TBC1D15 Z&A5H GAP 315 4 32 31 it W) S 250 1l 1k A
R P Rab7 AS{CGHE o /e 81 2 ik -5 il
B f bt TR A Sh A& . HK, Rab7 8@
TR — 75 Tt A 2 fih T R s 0 7 4k 1 45 30 3IF
52, 250 Rab7 GTP /K i 1 s IRy 1Ak — 75 il 1A
£23 L =R = WS R TN A RSy SR N TR o)
52037 N

7 HE

IEQNETTE A, Rab7 S5 28000 14 [ 5 2 7 1k
VS B AT B, % F AR B 25 44 1 T it 7 v 1
FEAEM, Rab7 R 7 20 (A fir A= 04 28 30 19 1k
PR AN 2 R A5 0, SR, XA T iE— 25 B,
mTOR/TFEB {5518 B2 8 7 b R 5 ¥ B4 ) 2L
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[ Abstract ]

cardiovascular disease, acute myocardial infarction is usually the first manifestation and may progress to heart failure. In

Cardiovascular disease currently accounts for more than 30% of all deaths. In patients with

addition, the human heart has low regeneration ability, which causes the irreversible loss of myocardial cells and persistent
tissue scars. This inevitably causes serious pathological sequelae. New treatments for myocardial regeneration are urgently
required. This article summarizes recent research, including the role of inflammatory responses, in myocardial regeneration
and provides direction towards the realization of human myocardial regeneration.

myocardial regeneration; inflammation; macrophage
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[ Abstract)

calcification, but the exact pathologic mechanism is unclear. At present, research is mainly conducted in animal models.

Calcific aortic valve disease is an active progressive disease characterized by inflammation, fibrosis and

Those animal models that best simulate the disease process help to clarify the mechanisms of the occurrence and
development of the disease, and may lead to the identification of effective clinical treatments. In this paper, we reviewed
and evaluated the mouse model of calcific aortic stenosis to provide a reference for the selection of other animal models of
calcified valvular disease

calcific valve disease, CAVD; aortic valve stenosis; animal
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o R T T L R B A 9 B AR I R
X R ML IR T 8 B 2 1) S 30 45 5 56
TIE SRR 85 A M AR B 1 R 22k, ARSI
WFFE A, BORIRSNSE 56 AT LU 31 56t 41 i H 1 (14 5%
M), {E G2 & 2% 2] B A 3 2 10 4R 42 s g 5 9 HL
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1.1 FHEEERE*X

e AR T4 22 B, etk 2l ik o A B Ak i = 2 ko
Bz BA AL AT 98 27 fa s [ 3R 9 4 1% 1
), e JOE T S AL R e ot R R AR AR
R 4 115 A5 BELATF 5% % B, 9 28 5 6055 4 1k 4 i A
FEALTTR 0 11 20 Jik ok e A AL BE B AR AL I R
RUMFFEE— 20 UE 52 T 7 S AN B Sh fik o A 1 A
T e = Bl ke /N v ) 3 koo B R AL B AR T
PRI, 5 ok A B8 A S 78 g i 45 300 3 30 ko ple 7
(SR SE

PR 55 T A BN (WD) A AR &
BN KRS Ak, DRI 5 2 1 Bl TR i IR v B 45 7
KT, K EIREAZA (LDLR) S22 ff fst
P, BB S LDL A1 VLDL Y M+ 1k
FH AR B8R A2 ARG (LDLe ™ ) /NER AT 5 2 PN
DA O 1t o B e IO ) T 46 e e R R A 7 1Y)
#ar, C57TBL/6) T 5 AR % J¥ R 2R M1 32 1R i [
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(1040+37) , /=5 M A FRE RS A 4 o 0 AR DA R B 9 2R
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#HIEE I E(ApoE) J& VLDL Z KRRy EL A 2
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BTWEAUT, LW apoEf/f /NERAEH AT 43
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em/s, FeA A DB Sk R B, 9 BLS M0 JE M
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SO X 5 N S Bk s A R AR A L, AE
apoE ™ /INERL 10 JE % B 45 7 R 7 B O S IGER 1Y
2% A 0. 2% IR FE B AR, 30 JE 4 B 1L 7 IR
[ 2 B S 14 10 28 588 mg/dLL, /NI HE TR PR R 40 i T
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AERE KGN 2] 4 218 AL B, o SF W ILAL3h & A
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TTR250 s ompe 2= A W 8 g7 s o, 3l
Y S ge it 5% 2 WIAE SR A7 A VT 25 4 A 1 190 AT 4
PRI R I 2R AT S T A
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YU I B A AL R UL T 4E 20 ., 43 0% B A
D ZE5 Ak 5% 7%
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SRV b f 6 PR 25 19 A B 2R ), A A 23 3
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2.2 EEERIAER

Cadherin—11( Cad-11) J&— Ff 40 itg [ kG B 2
AT S 40 S A% 48 2 [ 7 5 40 B 43k b B AR
B SRR R e RS 4 A A 3 Bl bk
I VIC TP & Cad-11 3589 B3 fint4*, Cad-11
Bt = [ FE GTP-RhoA 1 Sox9 4% 1 | 5 M [ Jify 3 i
(8T8 B R 99, 2 BEL 0k T B AR /N B A AR
Sung %5 iz G S H AR G H T Nfate1™; R26-
Cad 11" /INERASRY /N BRAE — > F ) 32 30 koI J52 2
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ST Cadherin—11 33 F iKWK N GTP-RhoA /&
o, AL RO B 2F K A4y T 5N RTE BB RS SRS RAEES AL LA B Sox9 A Y 41 i Ak
TS KIERERG I — B0 AE S — RO O BIRE LRSS s o

1B T SRR /) RUBER

(Runx2, H5452) LA A BHYEARY Von Kossa FlIpE 41 Ge

Table 1 Mouse models of calcified aortic valve disease
e E=IL7)] TERL T 1 LR
Model Animals Model method Characteristics
)  EREfRA AR I ERAL. 5 A
Csmmise, PRI HON B 20 o gy B T BRI, 53l
i LT S £ 2 Ldlv™~ \ 0. 29 ML FAIRE TR ER7 25 20 J4 T’jjl 40 ra:ﬁn is simple, the success
High cholesterol diet - A diet with 42% fat and 0. 2% cholesterol ¢ operation 18 st . e, su . b,b
Apoe rate of the model is low, and it is
was fed for 20 weeks .
easy to cause hypercholesterolemia
G T e JIE R AR £ | R A e
AR A AR ) 5890 LR B, L R
R i b Rk C57BL/ VR R B A R 4 A H High cholesterol toxicity caused by
. U\_ dL ) Eid | High fat diet 6], Ldlr”~ The diet containing 58% fat and no  high cholesterol diet was avoided,
Diet induction mode cholesterol was fed for 4 months but the success rate of the model
was low
AR o0, B BRI, B
WA 1 L e TR TR A (1) %
FbER B 7B £§ ii%?%;%ﬁ;kﬁﬁﬁﬁ]&mﬂ t '?flej]i:jil is simple and easy to
Other dietary C57BL/6) e P Y

induction models

i M B R A 2

Gene knockout

Fibulind ™~ |

Emilinl ™~ |

The diet contained 200 [U/g retinol

palmitate vitamin A for 12 months

P P 8 PR o 8 5 A % = 8l K o S
FERs R R AL AT T

Gene knockout technique was used to

operate, but the modeling period is
long and the success rate of the

model is low

REAZ 1 B0 F 5 $0 1 3 22 Az v
B

It can clearly study the role of target

model II.-1Ra™”~ intervene the target of risk factors of aortic | R
" X in the occurrence of disease
FE R AR 78 valvular disease
Gene modification
model eroe, FURTEIEBTH R AP Aok MR AR, BORIRSD A, 5500
B P i e A AR A RG6. K2 i Rk N
Gene overexpression Cadl 17T Overexpression of risk factors related to  The operation is complex, the
model ¢ *  disease occurrence by success rate of model is low and the
REN*AGT* - . C .
transgenic technology cost of experiment is high
FRALSE R RN T |, (BT i
e o s v e e e IR, FEIS, IR EL7E S AL Y
TR 1 AL A e g P T AR
SR B RHE Notchl 7", e A
. K - X X The model of congenital valvular
Congenital dysplasia Postn™ " | Valve defects caused by intervention at . . .
lel Egfr Vel * key sites of valvular development disease is provided, but the success
mo¢ gl v . P rate of the model is low, it takes a
and maturation . X R
long time, and the operation is
complicated when copying the model
PR B, SR Y, AR A 2
FARGF ALY FH T 2245 A R
Surgical induction C57BL/6] Use the guide wire to damage the The operation is simple, the

model

valve surface

modeling period is short, and the

success rate of the model is high

:C57BL/6J : BF A RUNEUE AP Ldlr: (K25 BEAREE 132445 Apoe: HIEE M E; Fibulin/Emilin: #8 11;1L-1Ra: FI/3R-1 ZAAFEHH; Nfatel : 754k
T AT 1; Cre: EALRF; R26:Rosa26, i 3IF 26;Cad-11; 4AMEEKGFIE 1, REN: B2 AGT: I8 55K 2 ; Notchl: #3HF5HF; Postn:
TR Bofr: FRAERKKE TR,

Note. C57BL/6J, Wild type mouse subspecies. Ldlr, Low density lipoprotein receptor. Apoe, Apolipoprotein E. Fibulin/Emilin, glycoprotein. IL-1Ra,
Interleukin—1 receptor antagonist. Nfatcl,Nuclear factor of activated T celll. Cre, Recombinase. Cad-11, Cadherin—11, Intercellular adhesion protein.

REN, renin. AGT, Angiotensin. Notchl, transcriptional regulatory factor. Postn, Periostein. Egfr, Epithelial growth factor receptor.



P E PR R 2R 2k 2020 4F 11 A5E 30 555 113 Chin J Comp Med, November 2020, Vol. 30,No. 11 137

Chu A5 2545 25 1 reg IR I3 1 of A 055 10 5
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AR BRI R (RENT) (L %5k
K (AGT") N —AH £ AeAe 3 3 ol 4 (fibrotic
aortic valve stenosis, FAVS) #8  #RiEIRE 12 41~ A
JE AR Y 32 B BRI A AR <P 5 £k B
IG5 e i A 1 AR AL, PR R A
b BRI AL A BT HE LT LR — L2 Al
AR F oA T

BEIPEAN 2O 502 1T LS X Re R 19 323
JicBe A i s i W DR 2R ) P 2 6 DR B AR ARG T 2% 6k ]
PEFRXIHLAR R e, B R LR AR m . R
SRILBL IR AR L5 e (R B A S %, S 3 s 2
BTG KRR /N, I AR B 52
3 ERAREREER

TATIR S B JE R W 3 B oM /8 T Sl ik
TREREZE Y e et 8 T =R, O HL e B[] 2%
FEHT 10-20 4E0 0 BN Ak B B BB 2 (1
PR3 A S B, O B SR SR 2R, R B st
18 R R 5 IR 22 ) (AR DG

Garg 55 FE IR — AN FME I FARN Y Se R0
JESRAIETE T B B T % 5875 K5 NOTCHI %
78T B IDIOREES Ak 1 388 A% Bl O FLd i 58 748 Ak A
(%% & PR /DN B b Ik 52 RE % 51 O U A R GR
Notchl 44 F ( Notch1™ ™) M /N R E 5 0. 2% IH
[Ei] Pt 1 v IE B AR 10 S H S, 5 WT X BRZHAH [
F PRSBG0S A, /N Bmp2 k4
T 3 AELL b BAR/NRE  A R A0 (H
FETE =R AETEES 4, UEW Notchl 7ER B i f2rh
FOLERN ] H AR IS R A5 Ak b LA Al ST i T g

‘B EZE (periostin, POSTN ) %k [K g 15 1Y 25
TR AENRNIG & B OO HIE (OFT ) (s A AR v
BERRIK, U550 WETE I 32 2 ko 55 2 Rl 25 4
POSTN FEH 2 (postn™ ™) /N iE 125 S Notehl 111
PATE T 8 R R Y (DLK1) iy B35k, T8l ik
W E ALY, IF B BRI IE &5, Fe IR 6 H ik
A, von Kossa %% {2 3= 5 Bk /N b A K &85 DL
Y, 3 A s N F Runx2, OPN il 45 & Y
ik,

i A K A F 3Z K (epithelial growth factor
receptor, EGFR ) 15 5-1% 518 [ 78 18115 /)N BR 32 50 ko
FIRIG e B R R DG B AE H, H F BE TR &2 1K
BB P T 2 3 B0 KO S R RN D BE R AR L Weiss

AT FR W] L R A A R F AR SRS (Bgfe™ ) /N
IR A B S 0 R AR R T5% ST N HR
S T S KA 5 8 A I SR IUN P A AR BN B
RPN 4, I HL 58 Dy 6 B A5 B 4 i 389 1 5 Jn W
5 R SRR /N B R 2 B0 I I 1) S 1] S5 40 43 Ak
AR AL G HIX 5 )L B AIAE 3% N 17 5 K B
IR = S DRI PR F AR T | DRIt iT A g —
JoR B A S

BRI . S KT W A I A S o
CAVD gt 15 P ZR BB AL T8 A iR 42, il i X S
KKT 5 H /N LS DE — A P I 1 B i
KRB MESEIRAE CAVD KA K JRIER], taT 2L
WFFE SR TIAENA (BRI | — I ) 7ELE W) 1225
AR . R AR 5 Y i T K, RE I, I HLAE
R IV (R -

4 FRESHE

P T L 30 7 17 775 | RS A LA 40 B A A S
AS EZGRIF R —Fh S LI AS 5
RIS, Honda %5 S5 3 1 ff 1 75 5 22 78
AL S5 N a7 FUE BBk AR A JE RS 3h 3
£ C57/BL6 /NRI A S22 () A S 7 T R
f 250 25 TS B 3 20 WO iEsE 50 Y, WA 3 ik
FENBIIE . K5/ NRB 1 5 3 Bl ks
FRae s 450505 4 J8) SR/ IN o B g 3 A 55 it
A3 BRRAR 184 A IR s T T AR 7 A 1 LA R
SPEAN AL PR TR R R SR T 2Rk 12 iR R
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Research progress on the biosafety of mesenchymal stem cells

ZENG Guirong, YANG Liu, LUO Guifang, JIANG Dejian *
(Hunan Center of Drug Safety Evaluation and Research of Drugs & Hunan Key Laboratory of
Pharmacodynamics and Safety Evaluation of New Drugs, Changsha 410331)
[ Abstract] Mesenchymal stem cells (MSCs) possess the ability to self-renew and give rise to highly differentiated
cell types, and can be isolated from a wide range of sources, making them the first choice for cell therapy. MSCs are widely
used in tissue repair, autoimmune diseases and degenerative diseases, and have high value. Currently, biosafety is one of
the most challenging problems in the clinical translation of MSCs. Previous research on the biosafety of MSCs has been
largely unclear. Therefore, we reviewed the research progress on several aspects of MSC biosafety, including genetic
stability, tumorigenicity and immunogenicity. This review may provide a reference for the safety evaluation and clinical

transformation of MSCs.
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disorders during endotoxin shock
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(Institute of Microcirculation, Hebei North University, Zhangjiakou 075000, China)
[ Abstract ]

dysfunction and sepsis, which is closely related to organ injury and mortality of patients. Based on the three aspects of

Coagulation disorders are a key link in the process of endotoxic shock-induced microcirculation

“reducing blood hypercoagulability, supplementing coagulation factors, and inhibiting fibrinolytic hyperactivity” , this paper
reviews the beneficial effects of preventive and therapeutic measures to restore coagulation homeostasis and improve the

prognosis and reduce the mortality of endotoxin shock or sepsis.
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HATEA RG, Al B85 8 N R 40 il
(vascular endothelial cell, VEC) #1475, B 4 ZH X 1
(tissue factor, TF) , J3 sh&MEEEE I R G B2 R,
AL XL A5, A S R PR BE L 2R 48 5 LPS R 4H
M= 2238 TF, Ja sh /MR EE I R 4 ; LPS AT i
it/ 38 5 R BE 3R B T R, R il /N Al
Tt , Y JSCE I T D IR0 4 5 DA 2 200 P S, e TR
TSR , B I 356 100 1863 5 21 4 6L A S 88 i 7 K o —
BRI WA BE 1 /AR SR A, 51 I s gk, B
REE R SR, VEC 38 T A kB R (L-
selectin) N A% PR (E-selectin) | Ill/MiEFE
K (P-selectin) S5 55 70 10 3638 28 T A4S
VEC ZhBE il /N BB, A= 1 i s 5, X SRR R
HARVERT T8 1800 5 R 1) V8 A R0, T LK R
M, 51 S BE 1 PR 5 1 /N T R, B R i — 2P R
ATHFEMEAREE M A, - EEES S &
LPS VEGTE RN TR R MAE T, & 3L LPS 5]
PN AR E ORI 4 =B B AN O3 -4 R B =N (1 RAN
M FE, Mk, LLBG 1k VEC #1475 62> 1 40 i 5 1ty
ANBRIEAL, | AT £ 20 L 433 45 | AR R B 03 1 3R 3K
Y — 22 14 it 1 B T P 2 3R IR e I VR v
M FEEFE

s kB 2y &5 & T ( Xiang-Qi-Tang,
XQT) Ko H A 85 i 43 7 Bf B o ( Alpha-Cyperone,
CYP) BT HH IV | 280 35 N TR 12 e % 1 25 41 4l
LPS H1305 | R B Co UG A8 PN Bz 200 S 1) 4% e
I, K% A b 988 R A ] F-o ((tumor necrosis factor
alpha, TNF-a) | 20 18] 25 Bff 40 -1 (intercellular cell
adhesion molecule-1,ICAM—1) . £ ¥ i IF 38 1% B 4
il 71 -1 ( plasminogen activator inhibitor—1,PAI-1) fY
AL, XQT 5 CYP #1046l T TF #9436, H XQT K H:
ARG 2 AR 7O WU PN B A0 22 2R it
151k & P4 B ( mitogen-activated protein kinases,
MAPKs) ) £ 2555 F p38MAPK 41 i /M55 14
I B (extracellular signal-regulated kinase, ERK) |
c-jun 2 3 R Ui ¥ B ( c-jun NH2-terminal kinase,
JNK) LA K K F kB ( nuclear factor kB, NF-kB) p65
IR AR FK A 6, X —WFFE 45 R E B, XQT
R AT RN 53 P 5 1t ) R 4 A 2 38 et 40
JUURR I A8 P9 B2 M ) MAPKs 5 NF-kB {5 51 % 52
PR, AL HR S 980 N B 4 A 1 2 AR LPS 51 i
W EERE A RERZ —,

Kim %5 76— MRS Il A A | % B4
il 10 8 B P I A& 9 P (von Willebrand factor,
vWE) 5 i/ T I 28 DA 0 361 i /)Nl 355 6

#4445 —FR IR (aurintricarboxylic acid, ATA) , BE 7 =
A I T NS 5 5 1) E-selectin 2835 DA &
NEAAZ 20 55 08 107657 PN B 40 ) 66 AT, T ol 1
MRS T (0 vWE 43U AMATE 16 TF R385 1L/ i
WAk, s TIIRE S A TE A A R 5
HA KR R IBCA N A T EGEEEm Y fE. o
—BRIRESE S R, ATA RE S EFIH] LPS M A
Jif & ok PN B2 2 e ( human umbilical vein endothelial
cells, HUVECs) ICAM -1 #1 E-selectin 7 5 mRNA
i 2R3k, A 1 1 40l 5 HUVECs 1 ZG K,
[ B B3 A VE I S5 4 ) HUVECSs 19 NF-xB %% i
5 IkB BEMRA G, X LEBFoE 3R], M 40 5
B 240 L 268 B T ol O i D) g EL AT — i R
YEH,

I RBIFTE R | 202 B g 8 3 & AE MR 1) f8
AT VR A R R S
SR ) 7 R R S AR ST 5 il T ST
W BGY T AR B ™ EE T A A BE I 2 R M TS
IEILN Y= RN & & A S & 3 S YT 8
FEARR T R 145 P BE I ( disseminated intravascular
coagulation, DIC ) i & A5 5% 5 1 A il T il 06 ¥4 BK
BIRITIN D AR @ 1 be s J5 R B AE 8 1l /N )
HohE AR AT B /K7, DT I B Il R
W1 LPS AbBRS 40 W T B A I 0 45 0
JEE L BEAR T AET R T E AT SR 1 B B /N
TR G IR EIRIT , FEREAR 2 0E 7K
V- R I D RE B[R] I, 2 0 SR TR AR
H/NMRECR s R, B AL g AL
(cecal ligation-perforation, CLP ) 7£ 5| & 2 ¥ % &
10555 SR 4 9 i R A ) Bt A1 5 | 6 i ) i B
15, I g B AL ) S 4 | 58 10 PR3~ 35 P R ot
MBI/ D- R ARG 20 5 o R
Wk 3 H W 45 4L fL ( cecal ligation-perforation,
CLP) ZhW) 1 BE LD RE B i £ 4- 25 11 i 3% k19 L il
I BEA LPS #5565 R A S RE S 5 (3
AT ) I 2 P PN AR IR S B GO B TR
A [RIE AT G 2B 4R R LPS ME s ey R B o /N Al
w0 I R, LPS RSt /MR, BT 5] AR
S R I/ MR T T R R N BRI
MR REFEAR Y X — AR, X 2eF 58 45 R 15
W oS T R | B R I/ A B T e e R
i M N RE T AR AR A 25 A

13 T 1 i e =l = N 71 N 1 3
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PRIFSE @t IR DU B8 22 7 5l DA T W R
T MR R LGS AT-T0 /K, AT Bl 38 1 BE 1 2
fE, Tha 5 S ZEFRIKIEST LPS 37 N EE K IMLIE KR
AR - 3% A i 2R B GAG PR U4 & B AT (125 1U/
kg) (AL IR R T R RS A B AR T A4l
JiL5 PNz A 285 B R I A T oK o5 T /N A P
WL, AR E R AR YT WA P TR I R SR i 1k,
WA B0 0 LT bR R A R kAR B AR AL R
I T 1 AP B I 2R RE A B A B R 1 (high-
mobility group box 1, HMGB1) i7K~F-, — 34 [ P
(A R 28 22 I, 4 391 B 4 1z ) 8 20 ot A 9115 2
Fak AT-TI, 349 8 35 23 T IR A e AR 5 Y B8 I T B,
BEAR T DIC B & AR UL AT B sb T ik
POk A 40 B Y A BE /N 8 (outer membrane
vesicles, OMVs) Jii 8l T &Y K 25 5| R e 7 19 R JiE
K, [RRE OMVs 5 HUVECs L [F &5, 760 ik
B TF  P-selectin  E-selectin 3% 4 [A] s} s TR
T AR AT 8 255 ; M OMVs 43 HUVECs J&
1) _EIE WA E T A AR A, A 35 58 8 T SR A g
/MMy B, 7T UL OMVs 12 9E T N3 R IRk vg ek
FRFEAE J 0L v RS BB A, A gE & B,
LPS FFEEFRIKTE ST 6 h S T R St 1 V) 5 B i,
FHIER B &R KR ST TR 4R R /R R
FC LS AT-TIT 7K -, DOTiT B3 T 5% G 9 8 1 2
e M2 DA WRYE T 51 B A RIVER, B
KT HEARBIIET- 3 (DA 80% AR % 26.7%) ', &
I C Pt o A W T e B E FB R B S B IR S
) —AEEbREY P, XS R, RS LA
Bkt RS MTIe A R T XL LPS Yo 5 ik 5E 51
AL ) IV R IR S

B X 240 R 285 B 431 5 040 F 0 e B /)
M Z8 B E P9 B 25 PR o ol e B RE E I T RE 3K EL R R
FREVERT , BT9E & PR L-selectin P 1] LPS My
J5 20 M G I, E-selectin 19 B 74 [ T 44 th AT F& 1K
LPS Tt /N B 4 VR sh S H 5 9 Bz 4B 00 25 B
M FEAR LPS 5 [ B S0 S > (U, H R %
A XL B o> F B 5 8 a0 ] 5 SR
SEHEIM T RE MY B ARG ST B — 2 o6,

IAD R B TRC (kallikrein , KLK ) — Uik R 52
S5 TR AR KUK @i 300 X IR 51 g
Ifil, Kolte %5 7 LPS X K BUAT, B KLK #1fil
7 PF-04886847 #EATHTALEE, BT T LPS 51 A
TR H A ks 40 B R 4 22 DA R L 2K 6-keto PGF1a
TROERG T AR T 3R B 400 40 52 SR 1) I T2 B L JEE 4
T APTT 5 TT,{HX} LPS 5 A% ML/ 0= I 2D |

I 274 2 1 R R AR D= SR AR P34 v AT
B 07 A I S A . 45 R R W, PF-04886847
HA—E Pt TE s /e A , e B il KLK AT
P LPS JE Bk s,

IRAIRGT A B X B R IV s B ) T 2 T
HATIRYT R 85 28R 5 sl 35 0E S5 1 I ¥k P [
RS R E BUA UM PE R . (H X 26 3l ) 52 56 0F
REFERTRE—HREMEL, B/ b RIG 7 RO Y
A ; — LBl AR I A 77 th 2 48 A /NREAR R PR 4
ik G = KEEAR M ZEA WSS, TIL, X5
RGN 5 A B IR I 9T, 18 75 EE LAk 516 PR
AR AIRA

2 AbFEEE I EFRiE RS E MRS 5] A AY B I 1) Bk
E-3:10

P T PN 2R v T 3R I YR S | AR T I
DR P I E , DRI R sk A 458t s 7 8 ot IR -7 3 A B 3
PREZ R TUEE I D) BE 35 AL AY T B BT BRI R
ML (fresh frozen plasma, FFP) & & K & 4 & 1ML A
T % T 2R R T B0 EE 1) BB B AR T RO AR
U Letourneau 25> il — IR SMNIF 5 R | 1% 5
SBEAFTE 1°C ~6°C VKA 0 d 55 5 d H il FFP 44 1 4
= 1 LPS b FHAG Al P Kz 240 B 9 ICAM , VCAM |, P-
selectin  E-selectin FJ3% ik, #8771 A FFP 1] G2 &=
T YIS P A A B . Shamsudin 457 A&
T FFP B I PR 8 B A i A B TR)AE A AR Ak
THOL, & BG4 A9 VIL P F (activated factor VII,
FVIla) H ) B2 UL K AEAFAE 4°C KA 6 h .3 d,
5 dAEPUA B ) A A MR R ORI A 19 73. 43%
73.73% 711% .69. 8% , FVIII 1H PEHIK M 177.63% .
144.37% 80. 8% .70.97% , 27 4E 55 11 J5 & AR I Ky
3.24 ¢/L.3.24 g/L.3.21 g/L.3.20 g/L, i}t #] FFP
A7 e BRI 5 A A &bk (H FFP X 9 2 Z AR 7
J B I T RE ZE AL A VR FH IR 75 3 — 20 WA

I I, WG AEAY VIL K F (activated factor VII,
FVIla) BEFFAK LPS 175 30 B 42U S8 U , i AE
FFEN A H C 324K (endothelial cell protein C
receptor, EPCR) St Bl _L VA7 R B K, i H EPCR
PATE BRI 52 40 T FVITa X L4 5 B () £ 4
YERT, 25 3R W1 FVILa D40 10048 57 B 9 4 2 38 2o
EPCR SZ2PRRY' ) [FIAE, FXa i 5 T 0 BE 1B 2 5
T BRI AR SON , 76 LPS H3 ) HUVECs #5154 1)
K CLP WY M EEAE AL AL I, FXa J5 Ab BRREAR T
HUVECs 72/ HMGB1 \ TNFa IL-1B BYRE ST, FEAK T
JHeREAE /N B HMGB1 B0 B LA 5 114 i A7 e 3 a2
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SEMTER, TR T IL-6 7=, BARFET- R
Ku 13 BT 28t 2 B, FXa wij AL BE @ o B 52
PR—— R0 40 B 2 A B SZ AR ) T LPS Bl Ay
I NREE A2 TIA =283 536 1% A i it
P LPS 5 MR BEAS G A2 M ERK1/2 16k 3K
PR, (HIX SLAIF 5T Y5905 A WEE 1 Ak 1% B i R - A
THFEMESE I D) 5 B 45w B9 /R, IR e, A 5 g ik —
ST,

3 MRIFRRGETTHMENTRAESEEM
TheeFEEL

—BIA Sy, BoE A T AL SR K R
FIE UG , WO 2F 8 R 40, A T R i SR 4R i 41 4k
LB RO A P2, (B2, B A E ARG
T JE U K 2 4 28 R 7= ) s i — 2D I i
MAEHE 5 RGPS 5 1, S 2o g %1k,
R, PRI EF R R G TR TP iR N R R R e
1) B i T e ZE LA BUR I VER .

K T S 2T T A ) 590 BE I AR ( tranexamic
acid, TA) A] A R0 il # bk P 7 59 LPS 48 &5 K Bl
M D-— AR R a2-BL AR E S YK T/
YER B IF3A S0 LPS 51 3R B MG b Rz 41 i 34
2 R I A SR U | PN R A AR TS Ak | R AE
IR, LLAE B AR BEAR T CLP K BRI 4 AE
K7 TNF-a | IL-18 B[R], BEAR T MLVE TF 7K 42
BN F AR AT N 7K A
BEMLINAEESY MW LY Ankaferd AN 23 52 Wi ¢ 1fi <
TS & HEEE XA JE 1T LPS 5% EPCR 5 PAIL-
1 25k, RBAEFI (LPS fEH 1 h) 7| EPCR 5
PAI-1 &35, 1 (LPS fEH] 6 h /5 ) L EPCR 5
PAI-1 335, M & 45 B A RO B R A FE ) T X
LPS S F M DIC BRI ARFSE 2 & B, ok A i b i
21 4 B RV 8 ( fibrinogenase , XX FR-N Flla) [FEAIG
T LPS Sl EW 0, w7 AR AR R
F C I PE /IR | AT-TIT FIZH 2 270 1 ST
¥ (tissue type plasminogen activator, t-PA) 5 i, A
T PAI-1 7K, K T B8 MR [B], DA T3 & T A7 1%
R, ALY LI Flla B8 T HUVECs 9 t-PA
FRITPR 5Tt 75 21 35 Tl D Y305 90 1 3238 R R T PAT-1
ik, HEEALE T C, XUEMFR SRR, TA 20
WH B ZE  Ankaferd  Flla MR 418 R G 75 TE 1 £A
JETI T LPS i S AEE I P RE = .

ALOL DA IE L8 R B R DA S S
KARTT IR % T 2o 38 PN B 22 OK v g e B ) € Il
RS EARTEA

4 INGS

B BEMIIRERTL S T 2R E0W N R 22
W R IR e UM REAE A B Ko R, 5 AR B AR
BT FETT B IR DG | MR 0
AL D S AR A B85 5 100 T T A | Rl A e A DS
AhFEBE L) 5 A2 TE AT | R ) 2T % R ST ik
DLHE SR 2T 788 7 W0 UL A 400 55 55 22 A BE 40T 2
A EBEMINREZAL, W T o N # R IR s BA
RO S BRI 98 B3 1 e A AR, 0ok 2z i DAy e
TRAE I AT AR A e RS s, LLBLBE it L
T VR A2 A6 3 5 1L D) B A3 7 1 I T A R JR
TS e — PR s B DR AR S 1
Bk, MHBTEIBT S A RKTE , 25 S 7 Ui b v
CESSW, T REZS M R M A3 PN 2 AR S B T I
ABE AR , DL 25967 A i PR 5K I 97 16 A 75 3R K
o, ATREE A R B — D7 (O, AR R K T ek
FRTEAE J B ML D RE 2R LI A AL 52 2% i I 22 Ak
L, XM PE /R AT, 76 AL EE I D) REAY R, 2
WU AR, A B X B 250 53697
PR, —2 HA 8 5 HILAABE i 2 B85 i R W T
TR RS UM REAE 10T B 259, 4 Jm Y
P, TR, A BERFORT MR T A I S O ik LA
N NTER R SRR S IR R
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