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Minor CCI 5 Z8 it CCT K BB Y Rl A 455 o 1Y) LE B8 B 5T
TR ER,TRE" KEH,E H 0 # #TH,E %
(1At R EZ R s Rty db s 1024882 b i EZ R R ERL, dLE 100078)

[HE] BN SRR ML) 515 S 0 KBS M R 38 M 2281493 ( chronic constriction injury, CCI)
BRI BRTRE A, SRR ST S TR S, AR ¥ 18 K 8 JAlR SD MEtE K BB HL A A T AR 4 Minor
CCLZIFNZ CCLAL 2 6 H, TAE MG FLA I AT RIS /PRI, Minor CCL 414541 1 MY, 288 CCL 414541 4
R, 3 U FER R AIEAS 7,14 21 28 d KBS /2 53T BIE A0 2 R AR A BB T A8 10
o 375 0 P S LB A B e 2B I AR S L, 25 R Minor CCI ZEFIZR Bt CCI ZE A4 J2 I 5 190 {8 P HA 4 JE )52
SV AR BR O 5 — 3, Minor CCI 41 ERUAIR T/ I 4 Mt CCI 4441, Minor CCI ZH 3555 4 03 8, i M5 14 d
HAFEH, 2910 d, FAERBETIKE ; 8 CCLALEAR G HBUREL, S5 14 d EAF &1, SRS 28 d UK
RFaE B Bt — Ak, Minor CCT ZHAIZ ML CCI AR B #h 20 s # A8 b — 3, 9 R PN B S5 MR o
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S SIS BETT TR R PR /N SE I S R T . 2 CCL AR BRI A, RS 28 d RS T -6, B A
RGN 6T KISkt
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Comparison of the characteristics of Minor and classic CCI models

WANG Hourong' , LIU Zhifeng', YU Tianyuan'* , ZHANG Yingqi', JIAO Yi', LIU Di'*, XU Yajing', GUAN Qian'
(1. Beijing University of Chinese Medicine, Beijing 102488, China.
2. Dongfang Hospital of Beijing University of Chinese Medicine, Beijing 100078)

[ Abstract]  Objective To compare the characteristics of the chronic constriction injury model in SD rats induced
by Minor and classic CCI, and to provide a reference for the experimental design of basic research. Methods Eighteen 8-
week-old SD male rats were randomly divided into sham, Minor CCI, and classic CCI groups with six animals in each
group. The 1-ligature was ligated on the sciatic nerve in the Minor CCI group, and the 4-ligature was ligated in the classic
CCI group. Animals in the three groups were examined before modeling and at 7, 14, 21 and 28 days after modeling for the
mechanical withdrawal threshold, thermal withdrawal latency, and accumulated pain score. Ultrastructural changes of the
sciatic nerve were observed by electron microscopy. Results Nociceptive symptoms of Minor and classic CCI groups were
the same in terms of the mechanical withdrawal threshold and thermal withdrawal latency. Additionally, the accumulated
pain score of the Minor CCI group was lower than that of the classic CCI group. Ultrastructural changes of the sciatic nerve

in Minor and classic CCI groups were the same. Both of them showed destruction and disintegration of the myelin structure,,

[E€W B ] EKAAPEIEETH (82074573 ,81674094)
[{EER N ] TIER(1995—) , 5 eI i -Ear s A AR5 O 1) SR 7 T A 2 ML, E-mail : wanghourong@ bucm. edu. ¢n
[BIEEE] TRIFE(1965—) , 5 B8, FAREIN, bi-ERFo A S 00, 5507 W) - S0 7 J8 FE e 240 05 9 HL3E

E-mail ; yutianyuan@ sina. com
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formation of myelin spheres and autophagosomes. Conclusions

The Minor CCI model is more stable and nociceptive

symptoms can be maintained for up to 28 days after modeling, basically without self-mutilation, which is suitable for short-

term experimental design and minimizes the pain of experimental animals. The classic CClI model has long-lasting

nociceptive symptoms that remain in the plateau period for 28 days after modeling, but the self-mutilation phenomenon is

obvious, which is suitable for medium and long-term experimental designs.
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Figure 1 Behavioral measurement site
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Table 1 Behavioral performance changes in each group
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Sham group Normal Smooth, glossy Normal Normal Normal Normal Normal Normal
LI K L et . ’fi
Minor CCI 41 T @JLER% SR T ( i REAELF B A E i
. . Occasional Everted , Occasional Able to ] No weight
Minor CCI group Normal . . . Limping . Normal
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B AL \
I B S H - AN
sgcoTs BEAL JwE PSR XK 7 ZEMENEL g
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Classic CCI group Dysphoria  Hair loss, messy, Gnawed Limping . Dark, dry
clenched fall down position

lusterless

T A BT AR B Minor CCI4H;C. 2 CCI 4,
B2 AR AKRIL
Note. A, Sham group. B, Minor CCI group. C, Classic CCI group.
Figure 2  Self-mutilation phenomenon of the right hind paw
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Figure 3 Results of mechanical withdrawal threshold
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T ST ARA L, P<0. 05;5 Minor CCI 411, * P<0. 05,

B4 AU RIS
Note. Compared with the sham group,*P<0. 05. Compared with the
Minor CCI group, * P<0. 05.

Figure 4 Resulis of thermal withdrawal latency

SR FARU, " P<0.05; 5 Minor CCT4LH, * P<0. 05,

5 RBURRIEEER
Note. Compared with the sham group,” P<0.05. Compared with
the Minor CCI group, * P<0. 05.

Figure 5 Results of accumulated pain score
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Figure 6 Sciatic nerve chromic gut ligation and ultrastructural changes
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Comparative study of tongue features between model rats and clinical patients
with Qi deficiency and blood stasis syndrome of coronary heart disease
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GUO Chun', CHEN Ya'*
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[ Abstract]  Objective This study aimed at finding a common specific indication of tongue images between model
rats and patients with Qi deficiency and blood stasis syndrome of CHD. Methods Images of tongues of patients with Qi
deficiency and blood stasis syndrome of CHD were divided by matlab software and relevant features were extracted. Whole

clinical and animal samples were classified and identified using an RF model and the predictive value of the model was
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evaluated by the ROC. AUC was calculated to determine the diagnostic value of each index. Results Four indications
named M, , M,, M; and M were closely related to the diagnosis of CHD with Qi deficiency and blood stasis syndrome. In
RF classification, FPR was 15.2%, TPR was 83.3%, the best boundary value was 0.5, sensitivity was 81.4%,
specificity was 76% , accuracy was 85. 7% , circumferential convolution was 0. 6991, and AUC was 0. 8151. AUC indicated
that all variables had diagnostic value, among which M,, M, and M; had high diagnostic values and M, had a moderate
diagnostic value. In the rat model, significant differences in the characteristic values of M, , M,, M; and M; were observed
compared with the normal group (P < 0.05, P < 0.01). In RF classification, FPR was 14. 8%, TPR was 83. 1%, AUC
was 0. 8755, the best boundary value was 0.5, sensitivity was 81. 8% , specificity was 75. 6%, accuracy was 83. 1%, and
circumferential convolution was 0. 6451. AUC suggested that M, , M, , M, and M; had diagnostic value. Among them, M, ,
M, and M had high diagnostic values and M, had a moderate diagnostic value. Conclusions The RF method can be used
as a method of tongue image recognition in CHD with Qi deficiency and blood stasis syndrome. The characteristic values of
M,, M,, M; and M; can be used as specific indications of clinical samples and animal models of CHD with Qi deficiency

and blood stasis syndrome. The rat model of CHD Qi deficiency and blood stasis syndrome is in line with the digital

characteristics of tongue diagnosis in patients.
[ Keywords]

tongue features; random forest
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Figure 1 Preparation method of animal model of CHD with Qi deficiency and blood stasis syndrome
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Figure 2 Comparative analysis of clinical samples and animal models
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Note. A, Feature separation of tongue image. B, Comparison of M, ~Mjs eigenvalues of tongue images. Compared with the eigenvalues of the normal group,

* P<0.0L.
Figure 4 Tongue feature extraction and analysis of clinical samples
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7B IR,
2.2.2  RF BEAAI 00 A

iz ] RF 54531 AUC 28T 1 AR B0 | 4
SebE HERGR B R SR R, d2 s R Kz

R 3 RFIEBBIR 0N (E

Table 3 Prediction value of random forest method model

A ik T AR SHE B BE LR Eas iRTEES BBk ANEE 2l
Variable Area under curve  Boundary value Sensitivity Specificity Accuracy  Circular convolution( cyclic convolution)
RF 0. 8151 0.5 81. 4% 76.9% 85. 7% 0. 6991

T RFRF 8 o M, FRAEAE b My, F5AEAE s 0 M, RRAEAEL; d: My 4RAEME . AUC. 2k R miAR.
B 5 RF @A H R ROC ik

Note. RF, Random forest model. a, M, characteristic value. b, M, characteristic value. ¢, M; characteristic value. d, My characteristic

value. AUC, Area under curve.

Figure 5 ROC curve of RF predictive variables

6 KEEAT 5B

Figure 6 Separation of tongue substance
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A LAEMZ (ROC MhZk) # € RF BEALA 5] FPR R4 RFERI R TISS S SRS T I
N N syl 1y Ep PRI A Table 4 Comparison between prediction results of
;351/]4 8417 %I?ER; 835 lggj{j_ﬂngHD mﬁgfgi random forest model and actual results
R B A 0. R 81. 8%, i 5> o

, , Spr4s
75.6% ,‘{Eﬁﬁﬁﬂ‘j 83. 1% s }ﬁ%%ﬁﬁﬂ 0. 6451 ° llli] L Actual results
%‘:2 4 \%% 5 F)?/jf\‘ - RF Eé/ﬁl\ H:Il ﬁi‘fﬂﬂ éljilt% H"J Iﬁj HTJ‘ s IEJ# Prediction results M*%Ei‘]ﬁ N I_Fﬁiﬁ

odel rats ormal rats

S R AUC IS IR, 18 4 51 FLAT e
LW, o M, M, M IS W R, M, Y Model rats » :
)L/Z\ﬂfﬁ”ﬁl\,fﬁqj%o ﬁﬂ@ 8 F)]"ZT—\‘O IE‘EK%L&EL 6 25

Normal rats

TE A EIGAEAE S 25 s B 5 IE W AL AEEARLE, ™ P < 0.01,
7 BURIESR IS S AT
Note. A, Tongue image feature separation. B, Compared with the eigenvalues of the normal group, ™ P<0. 01.

Figure 7 Tongue feature extraction and analysis

£ 5 RF EBER BN E

Table 5 Prediction value of random forest method model

At LHES WA FHH fugE Fise HIZTES I J& 6 B (F 21 AR
Variable  Area under curve Boundary value Sensitivity Specificity Accuracy Circular convolution( cyclic convolution)

RF 0. 8755 0.5 81. 8% 75. 6% 83. 1% 0. 6451
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T RERF B o M, BRAFE(E; b M, FRAF(E s o M,y BFAR (R d . M 451F(E . AUC. thE: TR,
B 8 RF FililAs &%) ROC fhZk

Note. RF, Random forest model. a, M, characteristic value. b, M, characteristic value. ¢, M; characteristic value. d, My

characteristic value. AUC, Area under curve.

Figure 8 ROC curve of RF predictive variables

3 it
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[FZE] B8 ZT TR T M X005 AR A A 28 40 B 1 e OBV E T R OB . ik #% SH-
SYSY 405324 5 41 .25 O IRAH AU ST I AR A R A, 2 O IR B Al B R TR TR
IR, HAAS A 500 pmol/L B9 1-FF Jk-4- 28 FL M BE B8 1 ( 1-methyl-4-phenylpyridinium ions, MPP* ) ¥4 & fif
4 7% (Parkinson’ s disease, PD) 4HAEARHY . ELIL TN 10 wmol/L AL 7T WA Z A HE N 50 pmol/L
AR AU H AL P I 50 wmol/ L HY 5L F- 4, CCK-8 A6 40 i 1% 71, Hoechst 33258 4e (8 WL 4E 4 Jfd o4 -
T500, G e R -2 il B H ( a-synuclein, a-Syn) | 2 FR F2 fL I (tyrosine hydroxylase, TH) 351 I , B I
A2 W BRI ( ELISA) 460 241 it 7 IR R AE Al F - ( tumor necrosis factor-o, TNF-at) \y-T4 % (interferon-y, IFN-y) |
M 40 2 -6 (interleukin-6, 1L-6) F 1 41/ X 1B (interleukin-1B, IL-18) B 7K, Real-time PCR K& i 7= 40 K &
= Bcl-2  Bax ,Caspase-3 mRNA BFIRKE, R MPP*HIliL SH-SYSY 20 i Jm , 450 %Y 2H 40 o 1% 7 B ﬁTF%,a-Syn
PECTRBEHATE  TH FHVEANMG W25/ YT AR BB H 400 THUS , 4S5 IS 77 25 487, a-Syn 2%
SGHR IS, TH P4 N, TNF-o JFN-y IL-6 F1 IL-1B (7K B B FAIK, Bax . Caspase-3 mRNA 1 235 7K T %
I, M0 Bel-2 mRNA RYZRIEIGNN, G518 B AR E2 00 1R 23 BRI ] S AE D1 OB s DA T4 1 S RE SIS, Ay B < Ak
S 1 228 240 B P TR T T AR A RS B
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Mechanism of the active ingredients in Huanglian Jiedu decoction in
protecting against brain nerve cell damage in Parkinson’ s disease

ZHANG Zhongwen, CHEN Guohua, HUANG Luqi, MEI Junhua, SHAO Wei, MEI Gui”
( Department of Neurology, Wuhan No. 1 Hospital, Wuhan 430022, China)

[ Abstract]  Objective To investigate the protective effect and mechanism of the active ingredients in Huanglian
Jiedu decoction in preventing brain nerve cell damage in a cell model of Parkinson’s disease. Methods SH-SYSY cells
were divided into five groups: control group, model group, palmatine group, wogonin group and geniposide group. No
substance was added to the cell culture medium of the control group, whereas 500 wmol/L of 1-methyl-4-phenylpyridinium

ions (MPP") was added to the other groups to create a cell model of Parkinson’s disease. The palmatine group was

[E&TH]HEK AR FHE(81673914) ,
[YEHE BN I (1974—) 5 i+, B FALE R, BF5E 7 1) . A4 2% I A2 shFRAFP . E-mail ; zzwtougao@ 163. com
[EE1EE 1M (1982—) , 2, it (EBE B, WFFE 7 1) A4 2% SOZ BN . E-mail :45711427@ qq. com
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supplemented with 10 wmol/L of palmatine, the wogonin group was supplemented with 50 pwmol/L of wogonin, and the
geniposide group was supplemented with 50 pmol/L of geniposide. The cell viability was detected by CCK-8, cell apoptosis
was evaluated using Hoechst 33258 staining, and the expressions of a-synuclein (a-Syn) and tyrosine hydroxylase (TH)
were detected by immunofluorescence. The concentrations of the tumor necrosis factor-a (TNF-a) |interferon-y (IFN-y) |
interleukin-6 (IL-6) and interleukin-18 (IL-1B) were detected by enzyme-linked immunosorbent assay. The mRNA levels
of the apoptosis-related proteins Bcl-2, Bax and Caspase-3 were detected by Real-time PCR. Results MPP" stimulation
significantly decreased the viability of SH-SYSY cells; the a-synuclein fluorescence intensity was significantly increased,
and the number of TH-positive cells was significantly decreased. Intervention with palmatine, wogonin and geniposide
significantly increased the viability, decreased the a-synuclein fluorescence intensity, and increased the number of TH-
positive cells; furthermore, the concentrations of TNF-a, IFN-y, IL-6 and IL-1B and the expression levels of Bax and
The active

Caspase-3 mRNA were significantly reduced, whereas the level of Bel-2 mRNA was increased. Conclusions

ingredients of Huanglian Jiedu decoction inhibit the release of inflammatory factors and thus inhibit the inflammatory

response, providing a theoretical basis for the treatment of brain nerve cell injury in Parkinson’s disease.

[ Keywords)
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¥ SH-SYSY 4 DL T 13107 /> 10 %% B 432
FhTHE 32809, FH 10% FBS % DMEM 53533 37°C |
5% CO, Ki7%, M40 E K35 5 80% LA B, LA
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Table 1 Primer sequences
5|4 Primer J¥51 Sequences(5° -3 )

Bax-F TTCAGGGGATGATTGCC
Bax-R GCCTTGAGCACCAGTTTG
Bel-2-F CTGGTGGACAACATCGC
Bel-2-R GGAGAAATCAAACAGAGGC
Caspase-3-F GGTTCATCCAGTCGCTTT
Caspase-3-R ATTCTGTTGCCACCTTTC
GAPDH-F GGGAAACTGTGGCGTGAT
GAPDH-R GAGTGGGTGTCGCTGTTGA
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TNF-o IFN-y IL-6 1 TL-1B [ JEAE 0~60 pwmol/L
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IL-1B MM FEETE 0~ 50 pmol/L 135 Bl N 52 F [ 4
T IL-6 B EETE 0~ 50 wmol/L FY T I PN 2 T I
G TE 60 wmol/ L IRk BE RGN, 7R 5t Je -1
) B A E MR BE A 50 pumol /L,
2.3 ¥ %t SH-SYSY 4% 112500
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SH-SYS5Y 45 , 20 el A% < o 5t vk e 3505 1) [ 46 2
SHEERRM T, BDITH WHEERA

T A IR L, " P<0. 01,
1 CCK-8 JA KGN 240 a5 1
Note. Compared with control group, *P<0.01.
Figure 1 Cell viability was detected by CCK-8 method
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Figure 3  Effect of drugs on SH-SYS5Y cell viability

B2 L ET DB BRI AT 1 e A U

Figure 2 Screening of palmatine, wogonin and geniposide
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Figure 4 Hoechst 33258 staining
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Figure 5 Expression of a-Syn and TH was detected by immunofluorescence
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Note. Compared with control group, *P<0.01. Compared with model group, ™ P<0.01.

Figure 6 Levels of inflammatory factors
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Figure 7 Expression levels of Bel-2, Bax and Caspase-3 mRNA
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A rabbit model of acute pulmonary embolism using central venous
catheter to monitor pulmonary artery pressure

LONG Jiaqi', ZHAO Wenli', PENG Faquan®, WU Bei', LI Yuebing’*
(1. the Second School of Clinical Medicine, Zhejiang Chinese Medical University, Hangzhou 310053, China.
2. Department of Pathology, the Second Affiliated Hospital of Zhejiang Chinese Medical University, Hangzhou 310005.
3. Department of Anesthesiology, the Second Affiliated Hospital of Zhejiang Chinese Medical University, Hangzhou 310005)

[ Abstract ] Objective  To investigate the feasibility and success rate of a rabbit model of acute pulmonary
embolism by using a central venous catheter to measure pulmonary artery pressure and assessing the anatomical and
pathological changes. Methods The central venous catheter was placed into the rabbit pulmonary artery through the
internal jugular vein using a guidewire and was connected to the Medlab biological signal acquisition and processing system
for dynamic pulmonary artery pressure monitoring. A model of acute pulmonary embolism with relatively consistent severity
and embolization range was created by controlling the number of thrombi injected via the catheter to obtain the target

pulmonary artery pressure. Results The modeling success rate was 100%. After embolization, there were significant
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changes in the pulmonary artery pressure, blood pressure, and heart rate of the rabbits ( P<0.05). Cardiopulmonary

anatomic examination confirmed that the catheter was in the main pulmonary artery. Pathological examination revealed

thrombi in the pulmonary artery and pulmonary arterioles. Conclusions A rabbit model of acute pulmonary embolism was

established by inserting a central venous catheter through the jugular vein; this not only ensured the integrity of the

thrombi, but also enabled the attainment of continuous and accurate pulmonary artery pressure data and effectively

established an animal model with controllable embolization range and severity. This method has a high success rate, is

technically simple and economical, and provides an experimental basis for the diagnosis and treatment of acute pulmonary

embolism.
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Figure 1 Flowchart of making rabbit pulmonary embolism model

Ha KA R 2068 EUE ;b e B IR YT AN 1.5 mm, K4 4 mm FATE MR,
2 ImEEER B

Note. a, Removing the thrombus from the polyethylene tube. b/c¢, Thrombus was cut into a cylindrical thrombus with a diameter of 1.5

mm and a length of 4 mm.

Figure 2 Schematic diagram of thrombus
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Note. a, Placing the curved suture needle into the central
venous catheter. b, Shape of the catheter after cooled.

Figure 3 Shapping the central venous catheter
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Figure 5 After anesthesia, the blood pressure of the

femoral artery was monitored
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Note. a, A smooth arc guide wire with a front bending radius
of about 3 mm. b, Overall view of guide wire.

Figure 4 Guide wire
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B 6 MAibs A% mEm S bk g A2 1k
Note. Black arrow, Catheter is in the right atrium and the pressure is low. Blue arrow, Catheter is in the right ventricle, and the fluctuation of the
pressure curve increases. Green arrow, Catheter in the pulmonary artery, and the fluctuation of the pressure curve decreases (at 500 ms/Div).

Figure 6 Pressure waveform changes from right atrium to right ventricle and then to pulmonary artery

VE ra: SES28G GV E MRT IO ML IR 3 ) 2% 380 . PAP :21/14 mmHg, MPAP ; 16 mmHg, BP :75/46 mmHg, HR : 54340 171 ¥ ;b A 5 M T /5 52
B4R MPAP 5% 25 mmHg £ 1R 1148, W% 5 min J5 19 1L 53N 14540 PAP :31/23 mmHg, BP:63/48 mmHg, HR: 54381 152 X (PAP . fifi
BIKHE ; BP : MliLH s HR - 03 FE AR EE 500 ms/Div) o
7 HEARHTE MR SN R SR A

Note. a, Hemodynamic parameters of an experimental rabbit before embolization. PAP, 21/14 mmHg. MPAP, 16 mmHg. BP, 75/46 mmHg. HR,
171 bpm. b, After the injection of 5 embolus, the MPAP of the experimental rabbits reached 25 mmHg and the embolus was stopped, and the
hemodynamic parameters were observed 5 min later. PAP, 31/23 mmHg. BP, 63/48 mmHg. HR, 152 bpm (PAP, Pulmonary arteria pressure.
BP, Blood pressure. HR, Heart rate, at 500 ms/Div).

Figure 7 Hemodynamic changes before and after embolization
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%1 IHATE% SPAP .DPAP MPAP MBP SBP HR fJL# (xs,n=6)
Table 1 Comparison of SPAP, DPAP, MPAP, MBP, SBP and HR in rabbits before and after embolization

2151 Groups SPAP(mmHg) DPAP(mmHg) MPAP ( mmHg) MBP ( mmHg) SBP ( mmHg) HR (bpm)
Eﬁﬁu, . 19.5+2.8 10.2+3.0 13.0+£2.5 73.8+20.2 92.2+24.6 185.7+30.7
Before embolization
E&E . 34.2+2.3 20.3+1.76 25.0+0.0 63.3+£19.7 78.2+24.5 166+34. 5
After embolization
t{H ¢ value -7.546 -12.200 -11.619 3.548 3.863 4.963
P {& P value <0.001 <0. 0001 <0. 0001 <0.05 <0.05 <0.01

TE : SPAP . il Sl Ik 46 15 ; DPAP : ili 2 Ik T 5K 1 s MP AP - S 3l 8y ik s ; MBP - 45 3 I ; SBP : SIS 48 1 5 HR 2 0%
Note. SPAP, Systolic pulmonary arteria pressure. DPAP, Diastolic pulmonary arteria pressure. MPAP, Mean pulmonary arterial pressure. MBP, Mean

arterial pressure. SBP, Systolic arterial pressure. HR, Heart rate.

TE :a~£: JUFE AR AT 5 1425 SPAP . DPAP MPAP MBP SBP HR fY7E 4L c . M4 HARMG Sk 25 mmHg, R HIEASF % H | Btk
VERR IR (0l S PRS2 AR ] 4, 5 EAR AT AR, * P<0.05, ™ P<0.01, ™ P<0.001, ™ P<0. 0001,
B8 {EMATR A SPAP DPAP MPAP MBP SBP HR ZEAU#EH Y HE (n=6)
Note. a~f, Changes of SPAP, DPAP, MPAP, MBP, SBP and HR in rabbits before and after embolization. ¢, Controls the number of embolus
injection according to the target pulmonary artery pressure of 25 mmHg, so the pulmonary artery pressure after embolization is the same.
Compared with before embolization, * P<0.05, * P<0.01, ™ P<0.001, ™ P<0.0001.
Figure 8 Comparison of SPAP, DPAP, MPAP, MBP, SBP and HR before and after embolization

T a ATIP M O 7S B b BT O %, BB B4
BTk IBIIK kG Sk EFNIK E Ok BRI,
9 S G i

Note. a, Schematic diagram of heart and lung after opening the

TEa 22 TR B M be 47 I & B0 MRS, BB 87 k.
I,
B 10 iy & BmAe 5

. . Note. a, Thrombus was found in the left lower lung. b,
chest. b, Cut open the right ventricle to expose the catheter.
Thrombus was found in the right lower lung. Black arrows,
Yellow arrow, Pulmonary artery. Green arrow, Aorta. Blue
. Thrombus.
arrow, Superior vena cava.
. . . . Figure 10 Thrombus strips found in lun
Figure 9 Cardiopulmonary anatomy of experimental rabbits g P &
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T ca: BTSRRI I b - N BN MLSR SERR 7% , AR B o - Bk BE I IS, 35050 D9 B AR 7 5 - 1A Bz A MO A 7 , 2F 4 SRRV 5 e Bl M BE Y

JEL 1) A S 5 £ 70 2 BERG T

B 11 [ 11 fiRe 2E S SL S Al 2 U BB AR (HE Yefa)

Note. a, Pulmonary artery thrombosis. b, Endothelial cell necrosis and shedding, thrombosis. ¢, Arterial wall thickening, partial endothelial cell

shedding. d, Endothelial cells abscission and fibrinoid degeneration. e, Arterial wall thickening and protruding into the lumen. f, Left ventricular

wall thickening.

Figure 11 Pathological changes of experimental rabbit lung tissue after pulmonary embolism( HE staining)
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Establishment of a rat model of congenital abnormalities of the kidney and
urinary tract in offspring due to gestational diabetes mellitus

OUYANG Chenxin'?, WANG Cheng'”, ZHU Ruizhang"*, LIAO Junzuo', JING Peng', HE Wenfei', ZHAO Dan'**
(1. Department of Pediatric Surgery, Affiliated Hospital of North Sichuan Medical College, Nanchong 637000, China.
2. Institute of Hepatobiliary and Pancreaticoenteric Research, North Sichuan Medical College, Nanchong 637000 )

[ Abstract]  Objective To explore the feasibility of establishing a rat model of congenital abnormalities of the
kidney and urinary tract (CAKUT) in offspring due to gestational diabetes mellitus (GDM ). Methods Thirty naturally
conceived SD rats were randomly divided into five groups by the concentration of streptozotocin ( STZ) administered through
a single intraperitoneal injection on day 1.5 of gestation; 30 mg/kg STZ, 35 mg/kg STZ, 40 mg/kg STZ, solvent control

(injected with the same dose of sodium citrate buffer) , and blank control (not injected with any liquid) group (n=6 in

[E&TH ] PIE DA R SRR (20P]147 ) s B T RHE I B AR g A& 7E € T (19SXHZ0113)
[EE B ] BB R T (1992—) , 53, i+, WF52 5 1) o /LGSR /N L Sh . E-mail : 534452086@ qq. com
[EEMEE RS (1982—) B Wi+, WF5E 7 1) . /NLI IR /L 4h . E-mail ; zd_5404@ 163. com
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each group). Weight, blood glucose and abortion of pregnant rats were monitored during pregnancy. On the first day of
delivery, the survival rates of offspring were calculated. Offspring were dissected and assessed for abnormalities of the
urinary tract. HE staining of cross-sections of the offspring was performed, and renal and ureteral abnormalities were
observed and recorded in multiple sections. Renal cortical thickness was measured in offspring. Results  Ureteral
dilatation and effusion (bilateral up to more than three times of unilateral) and renal dysplasia were observed in 30, 35 and
40 mg/kg STZ groups, and the total rates of ureteral effusion were >70%. HE staining revealed dilatation and effusion of
the ureter, dysplasia of the ureteral wall, thinning of the renal parenchyma, and a reduction in the renal cortical thickness
('more than 20% reduction compared with the blank control group). The blood glucose of all three groups reached the
modeling standard, among which the mean blood glucose of the 30 mg/kg STZ group was lower than that of the 40 mg/kg
STZ group (P<0.05). Blood glucose in the 35 mg/kg STZ group was lower than that in the 40 mg/kg STZ group during
early pregnancy (P<0.05), and there was no difference during middle and late pregnancy (P>0.05). Only pregnant rats
in the 40 mg/kg STZ group aborted (33.33% abortion rate) , and survival rates in all three groups were lower than that in
Establishment of a CAKUT model in offspring of GDM rats is feasible,

and one intraperitoneal injection of 30 mg/kg STZ on day 1.5 of gestation in SD rats safely and stably causes ureteral

the blank control group (P<0.05). Conclusions

effusion (unilateral or bilateral) and renal dysplasia in offspring.

[ Keywords ]
offspring; rat
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WEE, HLmOE 34 5 25 5 T8 O R4 (P<0.05) , 3
W40 mg/kg 41 22 YR N A AR A i AR 4SO A v Bl (>
33.3 mmol/L, KB “HI") ,ItH 2 RZERAEL g
W™, A4 BUBEHIL I AR Th 5 Ol W26 2, 3
X BRZH 545 G BRZH 25 1) B) A B, R SR T4 25 5
(P>0.05), STZ 30 mg/kg 415 35 mg/kg 4H 455} [i]
JSAAEL , RG22 5 (P>0.05) . STZ 40 mg/kg 41
A-IF [ 5 2 8 2% 5 T STZ 30 mg/kg 41 (P<0.05)
STZ 35 mg/kg 15 40 mg/kg LHAH L, 76 22 i i),
F WA S (B 12,5 F1E 18.5) B E 2 % 58
TR L (P>0.05) , X5 STZ 40 mg/kg 4124 FUR
HH USRI 5 F] ) I B (A LA 33. 3 mmol/L 421}
H K, STZ 40 mg/ kg 2 Z#30] M BB S PR AT BB &

B s Ry A i

Note. Outside the circular red line, Renal cortex.

Figure 1 Illustration of renal cortical thickness measurement modality
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2.3 ZRSBER

HAA AT IR GO F% 3 3R 4, STZ 40 mg/kg
2 HZER T B, w88 33. 3% , Hor
KRR FI R 0, STZ 30,35.,40 mg/kg 3 4
FRATERE TS AN R4, 2R G558 L
(P<0.05) , STZ 30.35.40 mg/kg 3 20T BUAE &
T2 H(X*=0.659,P>0.05) ,
2.4 FRIbRZRGERIER

PRI S BT T A 00 7 - B, TR 0 IR Rz

G B2 i PR A Y 2 TE R EAS (/] 2A) ,STZ 30 .35,
40 mg/kg 3 HITMEE RN 4 IR E 5K FUK (K 2B H
XU & 2C By, 3 5 R RS BUK G B, STZ
30,35 .40 mg/kg 3 HY SR BUK S AL R m T H
XTHEZH (P<0.05) H ik 70% UL I ; HL3 STZ 30,
35.40 mg/kg 3 4% R B BUK B L TE 2 5 (X° =
1.384,P>0.05) , B 3 ZH FR I BUK A T0 25 55 B AR
IKERICE S, B 3 2H 108U i PR A4S BROK 2 2 ZR 355
MY 3 5L E,

R 1 AAUPRAF AR (s, g)

Table 1 Weight of pregnant rats in each group at different periods

ikl SEAE(n) Z1.54d Z43.54d 246.5d 49.54d 21254 Z15.54d Z18.54d
Groups Total number E 1S E 3.5 E9.5 E12.5 E 15.5 E 185
4
STZ 30 me/ kg 41 241.67£11.69  251.67+16.02  251.67+7.53  261.67+7.53  273.33x+5.16  295.00+18.71  336.67+12.11

30 mg/kg STZ group
STZ 35 mg/kg 4

6 240.00£15.49  246.67+17.51  260.00+23.66 278.33x18.35 280.00+20.98 293.33£19.66  338.33+23.17
35 mg/kg STZ group
STZ 40 mg/kg %
me/ kg 21 4 240.00£8.16  247.50£5.00  252.50+5.00  258.75+6.29  270.00+8.16  292.5+9.57 322. 50+5. 00
40 mg/kg STZ group
peaynlpayiit]
AR AL 6 243.33£5.16  251.67+7.53  258.33+7.53  268.33+7.53  276.67+5.16 301.67+7.53  346.67+16.33
Solvent control group
=it
AL 6 238.33+4.08  246.67+5.16  253.33+5.16  265.00£8.37  270.00+6.32 293.33%5.16  340.00+10.95
Blank control group
Fz2 A FEEHLIOREXT E (mmol/L,n=6,x+s)
Table 2 Comparison of random blood glucose in each group of pregnant rats
215 Z1.5d Z#3.5d Z16.5d Z49.5d Zz12.5d Z115.5d Z218.5d
Groups E15 E3.5 E6.5 E9.5 E12.5 E15.5 E18.5
STZ 30 mg/kg 41 . . . .
mg/kg 2.82+0.88  19.77+1.23°  20.82+2.39°  20.87+2.51°  21.60+1.49%  22.48+3.15%  22.62+2.84"
30 mg/kg STZ group
STZ 35 mg/kg 41 .
me/kg 3.83%1.00 22.68+2.17%  22.92+2.99%  22.58+1.17°  24.88+3.96"  22.63+3.37%  27.82+3.55"
35 mg/kg STZ group
STZ 40 mg/kg 41 . . .
m‘g/ & 3.23%1.45 29.63+2.90* % 29.60+3.17*% 32.30+1.75°% 30.37+2.85"% 30.02+2.81*" 31.17+3.35"%
40 mg/kg STZ group
paS I popils R
o 3.17+0. 87 5.67+0.71% 5.88+0.38% 6.17+0.71% 5.90+0. 65 5.57£0.81%  5.37+0.59%
Solvent control group
75 HX IR
ZH 3.4520. 40 5.78+0.67% 5.97+0.80% 5.52+0.60% 5.58+0.55% 5.57+0.63%  4.98+0.37%

Blank control group

G2 X IRAAM L, * P<0.05;5 STZ 30 mg/kg ZHAH L, © P<0. 05,

Note. Compared with the blank control group, * P<0.05. Compared with the 30 mg/kg STZ group, © P<0. 05.

®3 PRFUEEI (n=6)

Table 3 Abortion of pregnant rats

R4 BATFRLEER

Table 4 Survival rate of offspring rats in each group

L {HKLF:E;&(H) (ﬁF% e fj:'ff%&(ﬂ) {ﬁ'ffﬁl(n) ﬁ(ﬁ%
) - 2H 51 .
G ) Number of Miscarriage G ) Number of Number of Survival
roups abortions rate Toups births live births rate
STZ 30 mg/kg 21 STZ 30 mg/kg 2
30 mg/kg STZ group 0 0 30 mg/kg STZ group 80 & 91.25%
STZ 35 mg/kg 4 STZ 35 mg/kg 2 o
35 mg/kg STZ group 0 0 35 mg/kg STZ group ” n 89. 87%
STZ 40 mg/kg 4 o STZ 40 mg/kg 2 o
40 mg/kg STZ group 2 33.33% 40 mg/kg STZ group = ¥ 86.67%
TR X IR 2H 0 0 beesnipopiicE:| 77 76 98. 70%
Solvent control group Solvent control group ’
ZE X IR 0 0 25 R AR AL 7 70 97.20%

Blank control group

Blank control group
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2.5 FREBEHKE HE LEBHARSFENE
2.5.1 MR MRE S
TRV R I HE L 664 5 & LK 3A,

STZ 30.35.40 mg/kg 3 2H ¥ W5 2 5 JR A& B 5k 1

K,EEBEAR(E3B),

S50 R fe2s A R A Ee, STZ 30,35,
40 mg/kg 3 HFREF LA T AR, K B8 (&
4A 5l 4B)  FIRE S TR, RN ERELEA

K, 4028080 (K 4C 8 4D)
2.5.2  FAUH R R R E

M IA T 1.3. 4, 40K 5 fiaR, STZ 30,
35,40 mg/kg 3 ZH B Bz Jou J5E B R PR L AR I TC 2% R
(P>0.05) ; TN RELH F2 28 0T AL B o J52 )3 o 22
5 (P>0.05), STZ 30.35.40 mg/kg 3 4535548
6T B2 A T PR LA, B R Jo JRE B 1) /N T s X
T84 (P<0.05) ,JEBEE W/ 8344 20% V) I

T A TERRRAT B XU AR R BUK ; C B IR BUK . — SR
B2 FRAERERER

Note. A, Normal ureter. B, Bilateral ureteral effusion. C, Unilateral ureteral effusion. —, Ureter.

Figure 2 Illustration of the ureter of the offspring rats

RS5O T RUEIREBUKE O

Table 5 Ureteral effusion in surviving offspring rats

FABUK £

2H )
: Unilateral ureteral

Groups .
P effusions number

BRI EL
Bilateral ureteral

effusions number

BBUKEL

Total ureteral

IEHH
Normal ureteral

effusion number number

STZ 30 mg/kg 41 30 mg/kg STZ group 13(17.8%)

STZ 35 mg/kg 21 35 mg/kg STZ group 10(14.1%)
STZ 40 mg/kg 4140 mg/kg STZ group 7(17.9%)
VI R4 Solvent control group 0
25 A% B ZH Blank control group 0

45(61.6%)

58(79.5%) 15(20.5%)

44(62.0%) 54(76. 1%) 17(23.9%)
26(66.7%) 39(84.6%) 6(15.4%)
0 0 76(100% )
0 0 70(100% )

TE: () : AR L,

Note. (), Proportion in its group.

T AR BB SR B RIREBUK B RE AR,

B3 TR TR 45 A (HE Je@)

Note. A, Normal kidney and ureter. B, Ureteral effusion and renal dysplasia.

Figure 3 Cross-sectional panoramic view of the kidney hilum of the offspring rats (HE staining)
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1A B B RS ; C D« B &1 bR 8 B AT

4 FRYE FREM#EE(HE @)

Note. A/B, Cross-sections of the kidney hilum. C/D, Cross-sections of the extra-renal ureter.

Figure 4 Kidney and ureter cross-sections of offspring rats ( HE staining)

52 FXTIRAA L, © P<0. 05,
Bs5 TRE LR
Note. Compared with the blank control group, * P<0. 05.

Figure 5 Renal cortical thickness in offspring rats

3 it

FT A8 B TRl A 2 F) 3 %, vk AR B ) v
A% 3 TR 11 A {51, W50 A8 TR AT 5 1 26 )
TARBOWTIUE 10T B, T OB T S R sh iy

1M GDM $:3 71t CAKUT Y zh Py | [ ) S 8
AZ | Tran 21" % ] Hoxb7-Green /N, 7E E 13 I}
J s — kb A STZ, & B PR E & B A K Hokke
MR CSTBL/6) /N, T E 6.5 JFiR, %2 3 d
JE R ST STZ 8% FE IR E 14,5 F1 E 18. 5 B
B TR, R TRERE AR RREBUK,
XU RS O B R 5, (A LR i S AR TR AR
FE SIS R BT

AR 254 AN &5, e 8E SD K U i v
St STZ A%, 75 P T S s 1) 091 vk B e 3 77 2
RAIEPEK 5T A O 3L I s A 2 O IR &
RS e A RERE RS R, AT A
TR, BRI | BAS & 5 1 3 P a4
", WA, STZ AR IRESTAE AR, 6
HAbH L BRI/, SRR, e 8
U2 TR IR sh B w5 STZ B S
i), 7R R R RO IR R G & IR, T E
1.5 W4, RSt IE STZ AR, A% T 25948 B %t
TFRIBIR ARG L BRI, STZ WS, E A
A ToHE—AR e, SR EE 2 T 20 ~ 80 mg/kg, 1
SRR R AL Ay — R B 2 VO HE S 8 v STZ
25 mg/kg B VLT MR BE A9 20 R, BEHIL I WE A 5% BH AT
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;1M STZ 45 mg/kg e DL 1 ¥ B 20 L, Bt AL 1t b o
Sy B ARSI Y el (>33, 3 mmol/L) , HA R 5
T T BUE R B A7, i STZ VR B 5 Sy 30,35,
40 mg/ kg, — U M I 3 SR AU b %o 2 R R
STZ W MG IR ER 2 vhil (pH 4.2 ~4.5) , 0%
BRI IR i A 2 UK b, TR
R R BUK R B e o 8 R A 1 5 s R R
ToZ R HEGR TR TR T4,

RS T RN O (1) 42 . STZ 30,35,
40 mg/kg 3 AR =27 EREF R PR, 2=
ZEMR R A S AELR] B ) A5 S 2 R JE 22 5%
FEIC—/b7 [ B, 3 5 B0 R A T ERTE T AT
AT R Sy 5 IR A R 1 VS FE Fh 20K 2 ke AR, i
TR Bk D IF T Ge T2 B S, X T2 B BE HL Il
Wi, STZ 30 mg/kg 41K T 40 mg/kg 41,35 mg/kg 41
540 mg/kg HAEZA MM TR iH %22 % (E 12.5
FIE 18.5 B, P>0.05) , Kt 30 mg/keg B finZe4:, H
AEAZ T B AR T 16. 7 mmol/ L FFARIE 105 5 W
kA, S 40 mg/kg 43242 U TS, T A
AL STZ 4 T =3, Beab, WS & 20, M
PRI 240 ¢ LI I, 0] S 2 4R 40 70 2 44 i
2 AR 2 m MR s, S B i, (2) TR TR
STZ 30,35 .40 mg/kg 3 2H ¥ Bl H UL %S 31 4 ik 4 ALK
(AU SR ) KRB AR AT GDM X148
WAIR R GBI AR FH , STZ 3 #4220 19 T U TR 8
REAVR, P 0 T B A A R U0 3 0l W 1 i R
STZ 3 55 41+ 5 PR A8 FRUK A8 B LG B B Jo J5E
T2 5 VRIS B Y STZ ¥ B B 5 70 S0 50
I 2 5, 3 AR R Y IR BUK S R A Y
8 70% , 7675 T Hokke 25" 438 T BB A1 DR S5 by
W3 26% , B A AR Y B 35 e WY B0 R Ve, (H 1
R REBILHGENEZESG RS EERIRE S
WA , W RE A AR A B AN Bl AR 2% R W) i 3
I ARZB Y CAKUT s R #5289 53 Ry J 2 52 596 1Y
Tz —, % bRAE BB 0 B IY B R SOW 25 44
AR SR 5T L S AL, B T L
T FT 95 B0 kA AL NF-B 3 | Pax2 3%
A7 SHH B #AE BB S AR 2, )17 J5 25k
BT LR,

AR RSB AT N GDM 22 fR A
ARV, 7V BE R o RIS O BRI IR R 48
WA LSS AT T 0F5%, BARAE 7 BRUh (O g
| CAKUT Fifh b i IR Y i BUK B R B A

R, (R A P ] | ] JB9E rp P A R ]
R FSE BE E BL il RIS SRR RS v A DR
HHRRE TR =EEZ T/ MIRE 2 RTE
CAKUT Aty 55 F i) 2% 248, 8 37 8T i B 2 sl P e
Y ]IS AR G BE A B, N RNA 2R (38 % 55 5 T
HATHLEIOE Y ; A b 42 T B ) s ], DOHT AR
FURRTEI E 18.5.E 15.5 E 12. 5 BYBE L, o — 4%
SERHA GDM F:30 748 CAKUT A & BT, J148 A
FOMATIE AT GDM 8718 CAKUT (14 |+ 4
P B

ZEF,SD KREZE 1.5 d — WM IE i 1 5t STZ
30 mg/ kg HL T 58, R AE i BRU™ A Ao i PR 7 R
IKFNE R B AR, XCRE PR TIE 2 3 45 22 4 1 I B 38
TR 23 AR R @A 28, AR R sl v] Ry
LI O TR AR 5% B A4 S I

S 30k
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H:F miR-146a/Sirt6 {5 54 7 1 A BRI A E LK E
BT g ke iy P 3 AR

B om, % #,E WA #
(VG R BER R E B2 BeRRBERL, Uil 354 646000)

[BE] B8 HiT miR-146a/Sint6 {55 F 1 F WETE A7 2 HE0K 2 ( DEX) H i Bl i FEVE 1 (1/R) B 45
THER ., AiE B SD KM ECE] 3 A, B 45 R F R4 (Sham) | I/R A DEX 4, &4 8 H KK, Bk
Sham ZH 5h , HCAYZH AL J3E 1/R BEAL, DEX 20 K BU7E Bk LT 30 min 3@ 3o 161 T8 5 25 pe/kg DEX HEAT 254
VRIT o AR PNIEAT B A SO B2 A A R4y, FEAR AN SIS v KRN SR L R AN (TEC-6 41l ) 7E 48—
E R/ 2 A (OGD/R) /b Z i 5 DEX — &M H . KA MTT %48 IEC-6 AU 7E J1, 451>k H TUNEL
AL R E B PCR Rl 7 18 1EC-6 i B A i I8 1205 B0 AT miR-146a 7K F, SR B & 1 J5E B3 vk 4 03 2 S
M iE IEC-6 41 Sirt6 LC3 K ¥, SR ALURIE¥EAH £ DEX X VR S0 i BA
PR E R IE DA S AR 7 XK E OGD/R B e A 48 . 5 /R 440 1, DEX 41 K B i 41 20 4il i
TR W (P<0.01) ,miR-146a ,Sirt6 Al LC3 I Fik K- 5 FH N ( P<0.05) , HikP&E R —2, (koM iF
5% &I DEX W 4 OGD/R %S 1Y TIEC-6 LA T ( P<0.01) , [A] if W F W A0 T TEC-6 40 i tF miR-146a .,
Sirt6 F1 LC3 11 %35 (P<0.01), LA, 7E IEC-6 A AL H 1T miR-146a #1657 5255, 3 & I miR-146a 11 5
55 DEX 15 % R BCEE A, 1038 i T 98 Sinte FRIRAE A WS . 4518 DEX# T I8 miR-146a/Sin6 {55
S0 AW R R A /R 8 405 B AR

[XiE] miR-146a;Sirt6; B W ; K 5 EFEKE ; B i A i

[FEHZES] R-33 [ XEktRIREE] A [XZEHS] 1671-7856 (2022) 10-0040-09

Effect of dexmedetomidine on intestinal ischemia-reperfusion injury based on
miR-146a/Sirt6 signaling-mediated autophagy

ZHOU Yu", JIA Jing, WANG Lu, ZHOU Min
( Department of Anesthesiology, Affiliated Hospital of Southwest Medical University, Luzhou 646000, China)

[ Abstract ) Objective To investigate the role of miR-146a/Sirt6 signaling-mediated autophagy in
dexmedetomidine (DEX) treatment of intestinal ischemia-reperfusion (I/R) injury. Methods SD rats were randomly
assigned to Sham, I/R, and DEX groups with eight rats in each group. Except for the Sham group, the other groups
underwent intestinal I/R modeling. Rats in the DEX group were treated by an intraperitoneal injection of 25 wg/kg DEX at
30 min before ischemia. In vivo, intestinal histopathological examination and scoring were performed. In vitro experiments,

the rat small intestinal crypt epithelial cell line TEC-6 was treated with DEX before deprivation/reoxygenation ( OGD/R)

[ BB ] )14 BRI 4 7 505 H (20190057)
[fEE® A ] A% (1985—) , B Wi+, WF55 5 1] R . E-mail ; jimy120@ 163. com



FhE P BE 2R 2k 2022 4F 10 A 55 32 %5 10 1 Chin J Comp Med, October 2022, Vol. 32,No. 10

41

treatment. [EC-6 cell viability was analyzed by MTT assays. Apoptosis and miR-146a expression in intestines and 1EC-6
cells were detected by TUNEL and quantitative real-time PCR, respectively. Sirt6 and LC3 expression in intestines and
IEC-6 cells was detected by Western blot and immunofluorescence. Results Histopathological analysis indicated that DEX
treatment protected against 1/R-induced intestinal epithelial damage and restored cell proliferation after OGD/R exposure in
a dose-dependent manner. Compared with the I/R group, apoptosis in intestinal tissue of the DEX group was decreased
significantly (P<0.01), and of miR-146a, Sirt6 and LC3 I expression was increased significantly (P<0.05). Consistent
with the in vivo result, DEX significantly attenuated OGD/R-induced apoptosis of IEC-6 cells (P<0.01) and significantly
increased the expression of miR-146a, Sirt6 and LC3 Il in TEC-6 cells in wvitro ( P<0.01). Furthermore, miR-146a

inhibitor treatment of IEC-6 cells supported that miR-146a inhibition attenuated DEX-induced improvement and inhibited

autophagy activation by downregulating Sirt6 expression. Conclusions

regulating miR-146a/Sirt6-mediated autophagy.
[ Keywords)

B 1ML -F3E 73 (ischemia reperfusion, I/R) 51477 /&
557 R RMAET A I UL B A 4k &
FLMmERE" /R B LR AL R 2 R R
B, LA BE A 9% M A DR R T AR AR I JRORD 4
Magd T I IE /R R RE S S0 B B 2 e %
1, W3 25 1 2 AN Rl RS, SR E
JRFRAI 4 B ROAE RN 2% H I BE R LR A AR L A
F ALK E ( dexmedetomidine , DEX ) 42— LA HL §
FIAFURR AR PR a2 - B LR E 2 R s, i,
DEX E % Xt 243 T B VR 4 A R
WS WS R I, DEX AT LAAR- 35 0 45 4 52
I T B e 32 /R 3500517, SR, 6 T 1
T TE 19 HIL A5 SR AR K FE B | oK AT, microRNA
(miRNA) VE b —F /N JE 2 i RNA | 3 52 1 i) 42
mRNA 1 Bl e e 19 56 % Jm B, ik,
—IRFGEHIE miR-146a il i35 IRAKT 9 3 UTR 45
A, T LA 2 E 40 I, AT A B 4L e %
/R #45i"°, 7ERpiE /R #4577 167, miR-146a A 1
A AW R A A T R /R G R
A A 0050 (AR R AR , F 0T P T 5 i
T DEX il i3 #8 [f] miR-146a 2 5 fifi %5 F0 .0 WE 14
il R IR AT AE I, miR-146a AT fiE
£ DEX X} I/R #5  oh st b R HE1ER  OF B 15
T A A AR IMIF SR A AT T Z RIS R

1 #efnsE

1.1 EIedrd
1.1.1 ZE%zhY

24 H SPF it SD KB (HRE 200~220 ¢) Il
H At s e B A MR B A BR A R [ SCXK (5Y)
2019-0004 ], K EUMESR TP g BE R K 22 S 56 sl v
L[ SYXK (J11)2018-0003 ], S8 H 2 A4 K il 7

DEX has a protective effect against I/R injury by

miR-146a; Sirt6; autophagy; rat; dexmedetomidine; intestinal ischemia-reperfusion

SRR S ((23+2)°C 12 h/12 h IR/ B | (50+
5) %NRIE BERARBEWAIK) . R R KR,
SCHOHIASE 12 h, SISV g ALK B
e S 448 B2z 5 2 %A 1 (XNYKLY -2021 -
016) , I M TG S50 Sh P Y 3R T

1.1.2 4iff

IEC-6 4 (R BN KRS E R anifl) 48 A b
AR E WETEBE, B TE & A 5% IR A 1LV ( fetal
bovine serum, FBS) F11 1% 3F 275 Z 3 1Y Dulbecco’ s
Modified Eagle’ s Medium ( DMEM , € & Gibco A )
HRIETR, BE2~3 d HAR 1 RESREE, BRI RS AR
37CEH 5% CO, HIRFINEE PR
L2 FEAHNSMEH

Hanks V- £2 i % W A 3£ [ Gibeo 23 w3 MTT
57 Sirt6 \HRP fHERH) —H0 B 3£ E Abcam A A ;
TUNEL 4 (1077 & % [ 78[5 Roche 23 75 4t
LC3 B 3e BEHT I H I Proteintech 23 Al ; TR1zol |
lipofectamine 1 #| W4 H 3% [E Invitrogen 2 Fl;
TransStart Top Green qPCR SuperMix 14 H b 5t 45
SEYHARABR A SYBR™ Select Master Mix Il
H 2 [E Thermo 2 F] ; PVDF [ FH 52 [F Millipore 23
) ; B-actin 1y H 3¢ [ CST 72 7] ; miR-146a 11 i 5
Opti-MEM % [ 35 E Ambion 22T,

DM4000B Y22 B i B A F8 [ Leica 23 A, 9%
JEWAMENE A HA Olympus 23 7] ; RS232C AR &
S0 F 7 [ Eppendorf 23 7 5 7500 PR S I 52 516 1
i PCR R4t A 3 [E Applied Biosystems 2\ A ;
ChemiDoc XRS 4 H 3% E Bio-Rad 2~ ],

1.3 KBWHE

1.3.1 40 5 — 4 45 b ) 35/ &2 4 (oxygen-glucose

deprivation/reoxygenation , O0GD/R ) B F1 25 )76 97
H TEC-6 ML (2T 5%10° A>) HE AN TE 96 L
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M, X4 80% I 4 B, 4 A it A DEX (0.5.1,2
pmol/L) AbFH 1 h, ZJ5 , F 240 Al 35 3% 25 01 4 S AN
A Hanks T £R % W, ITH#E 37°C 19 N
B3R5 (1% 0,.94% N, F15% CO,) FIFHE 4 h B
PSR . 4 b JE B SR A IR ME DMEM B
FREFEF AT T HAER 2 h EHEEEE
WITST AR BEA 25 R PR A BRUE SR 1 R B 3R B0 4 e
FAYEXT R,

R T %% miR-146a M1 DEX P44 HI A 52
i K5 240 i 52 3 43 4 < Con 4, OGD/R #H . OGD/R +
DEX 4 . OGD/R + miR-146a #l #1 %I 41 1 OGD/R +
DEX+miR-146a il 241, B Con 4141, H A4 £
37 OGD/R BE%l. OGD/R +miR-146a 1 i 71 41 F
OGD/R+DEX +miR-146a 1l il 7] 2 #£ # 3. OGD/R
FEFIET A miR-146a P FI L3 24 b,
1.3.2  ZHAEE i

i1 3-(4,5- "W HE-2-WEMR ) -2 5— — FEFLI
A D 8k E WK 5 (3-( 4, 5-dimethylthiazol-2-yl ) -2, 5-
diphenyltetrazolium bromide , MTT ) il & 7 T ft; 4 Jfd
W61, TEARIRIAG B[] S0 MTT 30590 % Jin 21 44 £L
i, FE37°C T H MTT AL B4 3 h, Jf-7E OD
590 nm AL IR
1.3.3 shsrdibyy

S EENL IR 3 4, BRI FRA
(Sham) I/R 40 F1 DEX 4,541 8 H k., /R4
I DEX 41K RSBk ik gar KEBiE /R
FEAY | EARSAE SRy R B S OBt IO BRI, v k351
MERA S, e R LS KT AE 1 h J5 FEE,
DEX £H K FUZEBR AT 30 min DA B 7 5t 25 pg/kg
DEX Z53A97 ), Hl /R 415 0. 9% 4 Fi4E K A
J7 . Sham ZE3Z H R RREE AL TE FA AR
JAEMHFRIE LBk, FHEESS 6 h /ST shy),
U Bl A A T
1.3.4 HLURHFR A

KEM AL 4% 2 5 R E A W0 R
TIANG LI (HE) Wl 6, )5, ik DM4000B
e2E IR A Y % AR Chiu” s PE4R R
i AS ) 2L (8 AR B 3 5 AR B
1.3.5 TdT /v 59 dUTP Ht 1 K 3 4% 30 ( TdT-
mediated dUTP Nick-End Labeling, TUNEL) 737

K TUNEL & o k6 U3 57 & 9 47 TUNEL 43
Mo WCHEXTEI) TEC-6 4T L= 1x10° 4>
YA P 2 BRI AE 24 FLAR P KRR 2 wmol/L

() DEX JIA 40l sp #i4b ¥ 12 h, OGD/R 55,
I PBS W&V, 72 12 FLAR P A 10% I [ 5
20 min, ZRJ5HH PBS ¥k 3 ¥, 11 0. 5% Triton-100
BB 10 min, WA, TR AL T A
U 20 R R RS [ 6 1Y) 2 It s 2 K
G o PBS Pk 3 WK JE, B A M s ZU80 o A
100 pL(10 pL TdT + 95 pL ZEERARICH) dUTP ¥
) TUNEL R &, 78 37 CIERE A P& 1 h,
B X HE ( Con) ZHA0A 100 pL 56 EbRICH) dUTP
W, e, 280 i s LA 200 £5 ORAS 4
REE
1.3.6 RIS E

Pl 0 800 oK G A A5 R 3 92 v i v o
7, 0T e EE ., AEKBERERIRT
FH 3% BSA ARESEMESIA 2 b, 7E 4°CTRREAE T R
Pt LC3 BATEREPUIR (FRRELL 1 2 100) B H ., H
PBS i 3 WA, KV R 5 Alexa 2 bRic i) —
P E 1 h,SRJG7E 37°CF A DAPT I (5 weg/mlL)
Yeft, 10 min, FeJe , 83 58 WAREE A 200 5K
R RPE DI EMG , X T AN/, ¥ 1EC-6 41
ML (BT 1x10° A 4HHE) $EFPTE 24 fLAR R )5
F 2 wmol/L /) DEX FilAbEE 12 h, T2k, 4L H
4% % 5 W [& %€ 20 min, OGD/R #1453 )5 H 0. 5%
Triton-100 ¥ 10 min, f&/& , KR4l 5 5bt LC3 —
IR, HAR TR K ERAE A
1.3.7 EmSEHT PCR A

{81 F TRIzol iX 7 M TEC-6 40 FI K B ZHEZ b
JYES B RNA, I8 RS232C 4% 2 1 52 4 =2 L
RNA MR E , 4R )5 fdiH TransStart Top Green qPCR
SuperMix ¥ &3E 1000 ng RNA #{30i%5 5% 4 ¢DNA | If:
{#i ] SYBR™ Select Master Mix £F 7500 I 52 it 258 5
FETE PCR ARG L7 50w &3, AWFFE 5
HE S #5040 R . U6 5° -UGAGAACUGAAUUCC
AUGGGUU-3’ ; miR-146a-5p: 5’ -UGAGAACUGAA
UUCCAUGGGUU-3" ,
1.3.8 HEHAFREPISE

i FHIE 24 1978 2407 2% N TEC-6 41 i AT 21
AUPHRBUSEE A, IR BCA A &l e &N
WeRE SR W FE A X 3 SDS-PAGE (8% ~ 12%)
L IR R PVDFE B, B BREAE 59% MiRs 4 5 v 3 7
1 h, 5#81 B-actin(1 : 2000) ,Sirt6( 1 : 1200 FiFt)
HMILC3(1 : 1000 #i ke ) B9—PifE 4°C FIEF R, J5
5 HRP I 50 (1 : 5000) ZEE W FHEHE 1 h,



FhE P BE 2R 2k 2022 4F 10 A 55 32 %5 10 1 Chin J Comp Med, October 2022, Vol. 32,No. 10 43

i 3o 8 Ak 2 2 6 ChemiDoce XRS B (it
S EUE . I Tmage J BT Z0HT IR, oK L
IH—4k > GAPDH [ 457 3 |
1.3.9  PRSMIEIRIFEYE miR-146a

1EC-6 204 2 T+ 5x10° A0l 5 b 7E 24 FL
et ¥ 50 wL & miR-146a 41 7] ( 25 nmol/L,
LKW ) Opti-MEM 5 % 1 pL lipofectamine [ 50
pL Opti-MEM 1B &, If 55 44 IEC-6 4/l 6 h, SAJ5
FHE 3G 15 97 FE B85 9% 24 h, J DEX T &b B 2 57
OGD/R FHY A e FE () 417 a 350 P34k o) P A 52
H R e 80 R S RO A 6 R L RS R A
T~ .miR-146a ik K- DL K 515 S M H Rk
KA
1.4 Sit=EAH*

A B 38 U B B hn e 22 (wts) o, (il
JH SPSS 22. 0 3 B8t . AT ¢ 4G 6% P 4H =2 []) 1Y)
25 5 UEAT O MR VR AN, OF R ) 2= b
(ANOVA) XF P D b () 22 St AT P4l SR e i AT
J& Tukey 5% Dunnett £ 8 KBS, P<0. 05 TA k22
SAAGIEE X,

2 #R

2.1 DEX #E{KA5MF I/R #1 OGD/R {5 B4R 37
1ER

HE 3 R, BT AR 41K B i Al L 1z 4
HELSELT TC P, MBR 40 6 3 o P L, S5 TR AL
b, /R 41K BRI BB L e o 30 I 1) i T T 25
A KR A MR | AR T AR A L 15t
I N, DEX 41178 25 4 00 AR 1 38 i, s

TESE 7B 4 B2 B PF 53 ( Chiu” s score ) FEAIK, 4H
SUR A M 2 DEX AT VR B SR L%
WG EARPER(E 1), B TERE /R, Xt
IEC-6 4HMU#4T 4 h WA - AR5 R 1T &
2A(OGD/R) ., SXIHEAM L, 7F OGD/R &5 J5 WM
LR AMETE 1 KK IR, #HS, DEX 697 DA AR
s SR A2 A0 3 T A 0 2 M AE S . Ak, Bl
T DEX 7£ 2 pmol/L B} R I fe LRI M fig , 721
RN 90% (B 2) , Rk %k B T IR 825317 .
2.2 DEX RIS /R 1 OGD/R #5655
£ B o T B9 4 4 R

5 Sham 2L, I/R 41k UGB 40 1 3%
N (P<0.001), DEX ZH40/f0d - B E MK TF /R
H(P<0.01) (ElI3), SIKRNEER BRI K
P DEX B Z 4% OGD/R 5511 1EC-6 40 i T
(P<0.01) (& 4),
2.3 DEX XJ{&5MF04E A miR-146a/Sirt6 15 S Fa
LC3 7K F 0

SERTIFSE4RAE T DEX 343 #1 [ miR-146a/Sirt6
HESS 5y, h% 5 DEX 2 & i3 4 h)
miR-146a/Sirt6 {5 57X I/R #1405 B4R 3 Sh g b %
AR, BF 95 % %€ DEX XA AR FLAR P miR-146a/
Sirt6 5 5 B W, 5 Sham 4 A, /R 44 miR-
146a .Sirt6 7 KRB H N hRABE T (P<
0.001), DEX{RI7T W EIEM T VR KERMEHH
1 miR-146a Sirt6 Fik(P<0.01) (EF 5 K6), 5
RN 45 B — 3, AR AR 9Y & B DEX i 2 3 T
OGD/R 5 5 1) TEC-6 4l fi H miR-146a ik T
(P<0.01) (E5), 1Ak, 8 5T ED 0 F A0 55 2 S

T AR R B HE Y258, B Chui’ s 174, 5 Sham ZIAHH, ™ P<0.001;5 /R 4141k, ¥ P<0. 01,
B 1 DEX 7EMRPXT /R S A VEF (HE Jeff ,n=8)

Note. A, HE staining results of the rat intestinal mucosa. B, Chui’s score. Compared with the Sham group, ™ P<0. 001. Compared with the

I/R group, ™ P<0.01.

Figure 1 Protective effect of DEX against I/R injury in vivo ( HE staining)
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7.5 Con 414, ™ P<0.001;5 OGD/R 414 H, ™ P<0. 01 " P<
0.001,

Bl 2 OGD/R 545 1l DEX AbHHXT fiz 241 a3 58 1) 52 1)
Note. Compared with Con group, “** P<0.001. Compared with OGD/R
group, ¥ P<0. 01, P<0. 001.

Figure 2 Effects of OGD/R injury and DEX

treatment on intestinal cell proliferation

SE TR AR P AR SN LC3 kK F, K 6
Jr7n 5 Sham 480 FEZHAHEE /R 41701 OGD/R 41
LC3 I {3k KSR, DEX 3 T Le3 11K,
PP ICUESE T A BT EN R 45 5, DEX W &3 T
/R KU 41408 OGD/R Ab B4 TEC-6 41 it
LC3 K F- (K 7).,
2.4 FEMKSMBEET miR-146a j5 DEX XT 40 B Y
=10

F miR-146a 1)1 il 51 4% Y TEC-6 41 I, 4R )5 7F
OGD/R /i T F DEX Fi4b3, 4l 8 r/w, miR-
146a MHIFIFEML T DEX 35971530 miR-146a -
(P<0.01), 5 OGD/R ZUH L, miR-146a 1)1l 5] &
EROINT AT A R B, D T Sine  Le3 1T
28K, Ah, 5 OGD/R+DEX 4H4H ., 0GD/
R+DEX +miR-146a #1577 208 1~ 20 g i 45 i b 2 44
B P<0.05) ,F1 Sirt6 | LC3 1 1Yk /K- i 20 >
(P<0.01) (Kl 9~Kl11),

T AR R B TUNEL Y (045 5 B. TUNEL FAYEANIE B0, 5 Sham 41HI L, ™ P<0.001;5 /R 41AHH, ™ P<0. 01,
3 DEX 7EMRPIXT I/R #1455 40 08 1= 930 il 4E FH ( TUNEL 34(5 ,n=8)

Note. A, TUNEL staining results of rat intestinal mucosa. B, Quantitative analysis of TUNEL positive cells. Compared with the Sham group,

*** P<0.001. Compared with the I/R group, ™ P<0.01.

Figure 3 Inhibitory effect of DEX on apoptosis after I/R injury in vivo (TUNEL staining)

TE: A TEC-6 4UAAY TUNEL e 25 5L, B. TUNEL BHMEANARE B4, 45 Con 41ALL, ™ P<0.001;5 OGD/R 41#iLt, " P<0. 01,
B 4 DEX 7E{&SM3t OGD/R #4555 40 M 1= B4 i /£ H ( TUNEL 348 ,n=3)

Note. A, TUNEL staining results of IEC-6 cells. B, Quantitative analysis of TUNEL-positive cells. Compared with Con group, ™ P<0.001.

Compared with OGD/R group, ™ P<0. 01.

Figure 4 TUNEL staining analysis of the effect of DEX on OGD/R injury-induced apoptosis of intestinal epithelial cells
(TUNEL staining)
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T A DEX X /R $i455 K BB LT miR-146a kK P05 B OGD/R i1 F M b & 20 miR-146a ik /K F5E0, 5 Sham 415§
Con 4RI, ™ P<0.001;5 I/R 415 OGD/R 4#H L, ™ P<0.01,

5 DEX XESMIAN miR-146a K-V
Note. A, Effect of DEX on the expression level of miR-146a in intestinal tissue of rats with I/R injury. B, Effect of miR-146a expression level in
OGD/R injury-induced intestinal epithelial cells. Compared with Sham group or Con group, ™ P<0. 001. Compared with I/R group or OGD/R group,

#p<0.01.
Figure 5 Effects of DEX on miR-146a levels in vitro and in vivo

A DEX O I/R $405 K UL Sirt6 | LC3 235K 5201 B: 0GD/R #4453 S 1 L B 4 Sint6 | 1L.C3 2IX7KF-52 0
Bl 6 DEX XMASMAIAN Sirte F1 LC3 /K500
Note. A, Effect of DEX on the expression levels of Sirt6 and L.C3 in the intestinal tissue of I/R injured rats. B, Effect of the expression levels of Sirt6
and LC3 in the intestinal epithelial cells induced by OGD/R injury.
Figure 6 Effects of DEX on Sirt6 and LC3 levels in vitro and in vivo

TE: A DEX X I/R #0405 K BB Z LC3 SRIB/KF-5200 ;B 0GD/R Hifiv5 S 1l b B A LC3 SRk,

7 DEX XFASMIPRR Sin6 LC3 /K- S0 ( e e g ()
Note. A, Effect of DEX on the expression level of LC3 in the intestinal tissue of I/R injured rats. B, Effect of the LC3 expression level in the
intestinal epithelial cells induced by OGD/R injury.

Figure 7 Effect of DEX on Sirt6 and LC3 levels in vitro and in vivo (Immunofluorescence staining)
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3 itig

J3t 1/ R SR o i PR 6 UL 1) 7 BB ol
BE A, T T R I RS A R Z (A
(Y FRREC S I/R 055 136 (R S TR 7T 3 3 44
AR BIAIE IR R 58, IF S BULSURSE ™ HACH
ZRALAN A2 B JRAE [N 25 A AE I P T, DEX

8 %gé miR-146a %’W‘Fﬁﬂ?ﬂ]%‘ﬂ[ﬁ] DEX %t IEC-6 %#ﬁﬁk%\l‘fg@(éﬁ%% ,%Eﬁﬁ%ﬁfﬂ DEX iﬁiﬁ*ﬂ]

gmﬂ@q:u miR-146a %:21}_\ %Uﬁéﬁ%ﬂéﬂ]ﬂ@ﬁtxd‘}ﬂ: N lll% \lel‘*” % I/R ?jﬁ’f/ﬁﬁ*ﬁ%
Figure 8 Transfection of miR-146a inhibitor affects the :Bﬁ'ﬁzm[ljim] o SR ,DEX I giE /R G051

expression of miR-146a in IEC-6 cells by DEX LTINS RE . AWF5E 45 SR R W ,DEX ST

TE: 5 Con 41AHLL, * P<0. 05, ™ P<0.001;15 OGD/R ZHAH L, ™ P<0.01;5 OGD/R+DEX ZHAH L, ¢ P<0. 01,
B9 Y miR-146a fHIFIF 0 DEX X IEC-6 4 LA T 84" (TUNEL 4, n=3)
Note. Compared with Con group, *P<0. 05, **P<0. 001. Compared with OGD/R group, ™ P<0. 01. Compared with OGD/R+DEX group, ¥ P<0. 01.
Figure 9 Transfection of miR-146a inhibitor affects the protection of DEX against apoptosis of IEC-6 cells (TUNEL staining)

TE: Y5 Con 4L, * P<0.05, ™ P<0.01, ™ P<0.001; 5 OGD/R 414%™ P<0.01; 5 OGD/R+DEX £41# L, “*“ P<0. 01,
B 10 54 miR-146a M0 DEX X IEC-6 i Sir6 LC3 11 4 KL
Note. Compared with Con group, * P<0. 05, * P<0.01, *** P<0.001. Compared with OGD/R group, ™ P<0.001. Compared with OGD/R+DEX
group, ¥¥¥P<0. 01.
Figure 10 Transfection of miR-146a inhibitor affects the effect of DEX on the expression of Sirt6 and LC3 Il proteins in IEC-6 cells
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21 Con A1MLL, * P<0.05, ™ P<0.001; 5 OGD/R 414HLL, ¥ P<0.01; 5 OGD/R+DEX 4 It ““P<0.01,
B 11 Y miR-146a MHIFI 0 DEX X IEC-6 4l h 1L.C3 #1335 (HE Ot n=3)
Note. Compared with Con group, * P<0. 05, ™" P<0. 001. Compared with OGD/R group,” P<0. 01. Compared with OGD/R+DEX group,

& pe.01.

Figure 11 Transfection of miR-146a inhibitor affected the expression of LC3 protein in IEC-6 cells by DEX

(Immunofluorescence staining)

FME T OGD/R %S9 IEC-6 475 J1 R %, 3 H.
DEX A 23718 I/R 55 1 241 8000 3 2= 11 43 91
i Chiu ¥E43, 3% J2 i 6 B9 15 A B 48 411 1k
SN, DEX SRR T T 40 M A B0, 4278 DEX Xt
U/R B0 A PR3 FH AT e S i A A T G

FI WA A 20 R A A S BRI 19 500, 76 19 e 1 4
HZET i AR, IR A5 5T G R AN A 2
HRFET -3 A2 0TS TN 3% G, BE R PERE g 1 W A 5% [
T Elhn, B A v YA B TR A IE /R
VR SIE R, A, T e A A L Bh
a0 R0 I W e 7 v | 4 1 B
Magg =" BATACK, F VLR S P T R A
RS EAE B TR R & 4 A AT
FAPERZ AL /R 103 1 B AR B, LA KOS [R) 5 B %
[ I ON T g I N 2 o g A e = A S N VS TR i)
AR ARSI DEX WiAbEE H T i3l /R
PG5 S, AR AE R A PN AR S 2
T LC3MAKY-, thF AR EE S ME L 5
AR A ERRIC AR 11 LC3 KT i v] 2 1
T T T R - AR A S LA 2 SR
I, AT 55 25 SR B, DEX 38 oo 3455 B W36 P
Je R IE /R 514

Bk 22 BYTIEHE 26 B miRNA 731 7 LIAE A %%

FhBEE R ) YR Y7 R, JERT A ST &3, miR-146a
ATRLZE R /R B fs, a0 'S /R R0 L /R i
Gl BF R iE VR B0, 20005 %
miR-146a 7 I/R 1 OGD/R 6] () 2 35 B& A, IF B
£ OGD/R HEMH] miR-146a Fikigt— 3] A 1k
FEINEAAMIZET, i miR-146a 1321585 1 Sin6
ARSI A WG SR EE OGD/R #1677, $27K miR-
146a/Sirt6 {5518 i W1 [{ WEAE H T 0GD/RM>!
BEAR, SERiiFSE B2 UESE T miR-146a A DL 2 #1 w)
Sirt6 R VH T RAE AL LT A A A L AR
ARG &I, DEX TEAK P AR SR 24138 0 T miR-
146a/Sirt6 {55 7K -, Sirt6 /1Y [ W ekl i T
Gt el CE R, b T ik — 58 DEX Xt
miR-146a/Sirt6 15 5 1 5% Wi, FATEAR S 4T T
miR-146a 1 il 510120, I & B miR-146a 11 il 51
55 DEX 5 TR GEIE R, 038 i F 8 Sirte ik
il R . X ek LR I, DEX 3l i % 0GD/
R ZZ45 1 A WGl iR OGD/R #ifi

A, DEX XF I/R 4510 B -4 VE HIAR 7T g i v
SR miR-146a/Sirt6 IR Z MYV Z AU RE 4
38 ,DEX L HIF-1a LI /R 5S40
FE . ERK Al Akt (5538 %2 5 DEX /v 19 'F
/R 45105 HF AL R RN RORE AU S L Ak
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[ Abstract]  Objective
type 9 (PCSK9) and its effect on neuronal damage in Alzheimer’s disease (AD). Methods

To investigate the regulatory effect of miR-202-5p on proprotein convertase subitilisin/kexin
SD rats were injected with
amyloid B(AB) 1-42 into the lateral ventricle to establish an AD model and were randomly divided into normal control,
model, ago-miR-202-5p, ago-NC and PCSK9 inhibitor groups. After the administration, spatial memory and learning
ability tests were performed. Nissl staining was used to detect neuronal changes in cerebral cortex tissue. Neuron nuclear
antigen (NeuN) immunofluorescence was used to detect the number of neurons in cerebral cortex tissue. ELISAs were used
to measure the levels of PCSK9, B-amyloid 42 ( AB42), B-amyloid 40 ( AB40), and total cholesterol (TC) in
cerebrospinal fluid and tumor necrosis factor-a ( TNF-a) , interleukin-13 (IL-18), and phosphorylated Tau protein ( P-
tau) in cerebral cortex tissues. qRT-PCR was used to measure miR-202-5p expression in cerebral cortex tissue. Western
blot was used to detect PCSK9, LDL receptor-related protein 1 (LRP-1), apolipoprotein E ( ApoE) , amyloid precursor
protein (APP), and B site APP shearing enzyme 1 (BACE1) protein expression in cerebral cortex tissue. Dual luciferase
assays were used to verify targeted regulation of PCSK9 by miR-202-5p. An in vitro AD cell model was established and
cotransfected with miR-202-5p mimic and an PCSK9 overexpression vector ( pcDNA-PCSK9), and then reversal of the
effect of PCSK9 overexpression on miR-202-5p was explored. Results Compared with the normal control group, the
spatial memory and learning ability of rats in the model group were decreased, cerebral cortex neuron damage and number
were decreased, PCSK9, AB42, ABR40 and cholesterol levels in the cerebrospinal fluid were increased, P-tau and
inflammatory factors levels in the cerebral cortex were increased, miR-202-5p expression was decreased, activity of the
PCSK9 activation-mediated BACE1-APP-AB production pathway was increased, and LRP-1-ApoE-mediated promotion of
cholesterol uptake and AP clearance activity were decreased (P<0.05). miR-202-5p overexpression or PCSK9 inhibitor
treatment suppressed neuronal damage caused by AB42 and AB40 deposition, reduced inflammatory factor secretion,
inhibited BACE1, APP and AB production mediated by PCSK9 activation, and increased LRP-1-ApoE-mediated promotion
of cholesterol uptake and AR clearance (P <0.05). There was a targeted regulatory effect between miR-202-5p and
PCSK9. Upregulation of PCSK9 partially attenuated the anti-AD effect of miR-202-5p overexpression ( P < 0.05).

Conclusions

miR-202-5p overexpression inhibits A production by suppressing PCSK9 activation and promoting LRP-1-

ApoE-mediated cholesterol uptake and AR clearance, thereby exerting anti-AD nerve injury effect.
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0.05) , ago-NC I SEIAIAL A e, LibFshn 22 55 A
BFE(P>0.05), WA 3,

1 REUN B ZHEUB R G @ K NeuN e 5Ot YL (@14

Figure 1 Nissl staining and NeuN immunofluorescence staining of rat cerebral cortex

T SIEFXTRAMLE, * P<0.05; SHEIBAH L, *P<0. 05;5 ago-miR-202-5p 4HAHLL , 2 P<0. 05,
B2 KEUGH R PCSK9 AB42 AB40 TC /KT LbE
Note. Compared with the normal control group, * P<0.05. Compared with the model group,” P<0.05. Compared with the ago-miR-202-5p

group, £ P<0. 05.

Figure 2 Comparison of PCSK9, AB42, AB40 and TC levels in rat cerebrospinal fluid
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Note. Compared with the normal control group, * P<0. 05. Compared with the model group,*P<0. 05. Compared with the ago-miR-

202-5p group, © P<0. 05.

Figure 3 Comparison of TNF-a, IL-1B and P-tau levels in rat cerebral cortex

WA IER U IRAL ;B AR ; C ago-miR-202-5p 41 ;D PCSK9 il 41; E: ago-NC 4, 5IEF XHIRALM EL, * P<0.05; SR AH

#P<0.05; 5 ago-miR-202-5p 1A L, * P<0. 05,

B4 R Z AL A RIBKCT- AR

Note. A, Normal control group. B, Model group. C, ago-miR-202-5p group. D, PCSK9 inhibitor group. E, ago-NC group. Compared with the

normal control group, * P<0.05. Compared with the model group,*P<0. 05. Compared with the ago-miR-202-5p group, ® P<0. 05.

Figure 4 Comparison of protein expression levels in rat cerebral cortex
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Figure 5 Targeting relationship between miR-202-5p and PCSK9

B 6 iz B 2T Honchest33258 YL ta K]

Figure 6 Honchest33258 staining of cerebral cortical neurons
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TE: S AAMIL, * P<0.05;5 AR HEFALMLL ,* P<0. 05;5 miR-202-5p mimic Z1H L, © P<0. 05,
B 7 LR PCSK9 TC TNF-o  P-tau /K- &L
Note. Compared with blank group, * P<0.05. Compared with AR induction group,* P<0. 05. Compared with miR-202-5p
mimic group, © P<0. 05.
Figure 7 Comparison of PCSK9, TC, TNF-a, P-tau levels in cell supernatant

WA HA ;B AR 5 F 45 C: miR-202-5p mimic 41 ; D; miR-202-5p mimic+pcDNA-NC 41 ; E ; miR-202-5p mimic+pcDNA-PCSK9
#H; F:mimic-NC 2, 525 ML, * P<0.05;5 AR LML, *P<0. 05; 5 miR-202-5p mimic ZHAH L, 2 P<0. 05,

8 iFz Bipp e AN IR Ik A
Note. A, Blank group. B, A induced group. C, miR-202-5p mimic group. D, miR-202-5p mimic+pcDNA-NC group. E, miR-202-5p
mimic+pcDNA-PCSK9 group. F, mimic-NC group. Compared with blank group, * P<0.05. Compared with AR induction group,* P<
0.05. Compared with miR-202-5p mimic group, “ P<0. 05.

Figure 8 Comparison of protein expression in cerebral cortex neurons
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Regulation of RhoA ubiquitination by TNFAIP1 in melanoma progression

XIAO Xiao, FENG Hao" , TANG Hua, LI Ke, LI Lan
( Department of Dermatology, Hunan Provincial People’s Hospital, the First Affiliated Hospital of Hunan
Normal University, Changsha 410000, China)

[ Abstract]  Objective To investigate the role of tumor necrosis factor a-induced protein 1 (TNFAIP1) -mediated
RhoA ubiquitination in melanoma cell proliferation and invasion. Methods Bioinformatics analysis was performed to
assess TNFAIP1 and RhoA expression in melanoma cell, followed by analyzing its expression in clinical tissues from
melanoma patients. Gene and protein expression was assessed by RT-qPCR and Western blot assays, respectively. Human
skin melanoma cell lines WM2664 and A2058 overexpressing TNFAIP1 and/or RhoA were established in vitro. Cell
proliferation and invasion were investigated by colony formation, CCK-8 and Transwell assays. Plasmids expressing
TNFAIP1 and RhoA were cotransfected into treated melanoma cells and immunoprecipitation assays were performed to

determine the interaction between TNFAIP1 and RhoA. An in vivo model was established to confirm the effects of TNFAIP1
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and RhoA on tumor growth and metastasis. Results

Compared with adjacent normal tissues, TNFAIP1 expression was

significantly decreased ( P<0.01) and RhoA expression was significantly increased ( P<0.01) in tumor tissues. Melanoma

patients with high TNFAIP1 expression had a good prognosis, whereas melanoma patients with high RhoA expression had a

poor prognosis. In wvitro, TNFAIP1 overexpression significantly inhibited melanoma cell proliferation and invasion.

TNFAIP1 mediated K48-linked ubiquitination of RhoA to promote its degradation. Rescue experiments showed that RhoA

overexpression significantly inhibited the regulatory role of TNFAIP1 overexpression in melanin cell proliferation and

invasion in vivo and in vitro. Conclusions TNFAIP1 has a tumor suppressor role in melanoma, which inhibits tumor cell

proliferation and invasion by inducing RhoA ubiquitination.
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T ARG FURALZURE i T TNFAIPT BRI B SR A SR ATZURE R T RhoA BYZRIA . HIERAIMILL, ™ P<0.01,
Bl 1 TNFAIPI il RhoA 7E 8 (& 2R Y35k
Note. A, TNFAIPI expression in melanoma tissue samples. B, RhoA expression in melanoma tissue samples. Compared with normal group,
“ P<0.01.
Figure 1 Expression of TNFAIP1 and RhoA in melanoma

TE: A:Kaplan-Meier 2247 M2 S T TNFAIP 53 I8 SRR K B9 28 (0 30 B8 19 4247 22 5% B Kaplan-Meier ZE /7 T2 S T RhoA 5 35
RIS B O R B RYLEAF 22 5% 5 C . Kaplan-Meier 4= f7HIZE S T RhoA i RIS BRI K MR (TR B H BAEAF 252

B2 TNFAIP1 il RhoA 7 M {1 2008 HH 1A PR U RE 2 7
Note. A, Kaplan-Meier survival curve reflects the survival difference of melanoma patients with high or low expression of TNFAIP1. B, Kaplan-Meier
survival curve reflects the survival difference of melanoma patients with high or low expression of RhoA. C, Kaplan-Meier survival curves reflect
differences in survival between patients with metastatic melanoma with high or low expression of RhoA.

Figure 2 Clinical function identification of TNFAIP1 and RhoA in melanoma

.5 Vec dAHEL, ™ P<0. 001,
3 Eid RT-qPCR %5 MR (R 4 A% e
Note. Compared with the Vec group, ™ P<0. 01.

Figure 3 Identification of transfection in melanoma cells by RT-qPCR
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4 TNFAIP1 2 IR TR M ] 226 20 AR B Y 34 7 1= 58

Note. A, Melanoma cell viability was detected by CCK-8 assay. B, Melanoma cell proliferation was assessed by colony formation assay. C,

Melanoma cell invasion was assessed by Transwell assay. Compared with the Vec group, ** P<0. 01,

ok

P<0.001.

Figure 4 TNFAIP1 overexpression inhibits the proliferation and invasion of melanoma cells in vitro
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5 Vee 41401, ™ P<0.01, ™ P<0.001,
B 5 il H B e e R R A RN P Y E-SSRG R 1 BOR AR R NS KGR KT
Note. Compared with the Vec group, ™ P<0. 01, ™ P<0. 001.
Figure 5 Quantification of E-cadherin, vimentin and N-cadherin levels in melanoma cells by Western blot

AT Co-IP BHIE WM2664 4l RhoA A1 TNFAIPL Z MM AHEAEH ; B il i) IP BHIE WM2664 4Hififi ) TNFAIP1 &5
PR RhoA Z ] AE FLAEH
6 TNFAIP1 5 RhoA /8] HAHEAEH
Note. A, Validation of the interaction between RhoA and TNFAIP1 in WM2664 cells by Co-IP. B, Validation of the interaction
between TNFAIP1 and endogenous RhoA in WM2664 cells by IP.
Figure 6 Interaction between TNFAIP1 and RhoA

T : A:RhoA HE 40 RhoA iZ K 1L, B: K48 FEHK) RhoA 234k, C: K63 E#11 RhoA IZ 1K,
B 7 TNFAIPI Xid 315 RhoA #Y WM2664 Zifii fr Rho K48 K63 HEHEHY ARhoA iZ R ALAYRE M
Note. A, RhoA-linked RhoA ubiquitination. B, K48-linked RhoA ubiquitination. C, K63-linked RhoA ubiquitination.
Figure 7 Effect of TNFAIP1 on the ubiquitination of Rho, K48, K63-linked ARhoA in WM2664 cells overexpressing RhoA
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8 TNFAIP1 X MG132 ZbPHAYIT %58 RhoA 1) 9 RhoA %335k TNFAIP1 (98 40 e p
WM2664 4 fifd f K48 44 RhoA RhoA 147 [ 7K -84
= 11
ZZ AR Figure 9 Effect of RhoA on the protein level of RhoA in tumor

Figure 8 Effect of TNFAIP1 on ubiquitination of K48-linked
RhoA in MG132-treated WM2664 cells overexpressing RhoA

cells overexpressing TNFAIP1

E: A TEAT CCK-8 FEA I (3R M A9 77 5 B . 8 SRV 2 U 2 6 Al P (3R A 3 585 C . T84 Transwell UG8 P4 R (L 3R 2
HIEZ2E . 5 Vec 414 1L, ™ P<0.01, ™ P<0.001; 5 TNFAIP1 40481, *P<0. 05, P<0. 01
B 10 RhoA [JXS TNFAIPT i ik xf M (A 209 HE 1 i)
Note. A, Melanoma cell viability was detected by CCK-8 assay. B, Melanoma cell proliferation was assessed by colony formation assay, C, Melanoma
cell invasion was assessed by Transwell assay. Compared with the Vec group, “P<0.01, *** P<0.001. Compared with the TNFAIP1 group,”P<
0.05,"P<0.01.
Figure 10 Effect of RhoA upregulation on the overexpression of TNFAIP1 and the progression of melanoma
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.5 Vec #HAHLL, ™ P<0.01, ™ P<0.001;5 TNFAIP1 HAHLL, * P<0. 05,% P<0. 01, P<0. 001,
B 11 Gl R 2 ZR AN R ) E-EEAN AR B DR BE B R NGRS 8 K
Note. Compared with the Vec group, ™ P<0. 01, *** P<0.001. Compared with the TNFAIP1 group,*P<0.05,* P<0. 01,** P<0. 001.

Figure 11 Quantification of E-cadherin, vimentin and N-cadherin levels in melanoma cells by Western blot

T A BPRARL, B IRACR R E B, 5 Vee 4UMILL, ™ P<0.001; 5 TNFAIPT 414t , " P<0. 001,
12 RhoA L{A X TNFAIP1 5o 330k M (3280 20 i 1 43 5 52 )
Note. A, Tumor volume. B, Tumor representative graph and weight. Compared with the Vec group, ™™ P<0.001. Compared with the TNFAIP1

group , " P<0. 001.

Figure 12 Effect of RhoA upregulation on proliferation of melanoma cells overexpressing TNFAIP1 in vivo

.5 Vee 14HIL, * P<0.01, *** P<0. 001 ;5 TNFAIP1 40481, % P<0.05,
B 13 G4k iRl TNFATPT RhoA 1 Ki-67 (515
Note. Compared with the Vec group, ™ P<0. 01, *** P<0.001. Compared with the TNFAIP1 group,*P<0. 05.

Figure 13 Immunohistochemical analysis to detect the expression of TNFAIP1, RhoA and Ki-67
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Effects of a high sucrose-high fat diet on alterations of growth and metabolism
in BALB/c and C57BL/6J mice

DAI Lijun', HUANG Yueling', YE Bingfei', KUANG Guixing”, HOU Min** , AN Shengli*"
(1. Laboratory Animal Center of Guangzhou Medical University, Guangzhou 511436, China.
2. the Sixth People’ s Hospital of Panyu District, Guangzhou 511442. 3. Affiliated Cancer Hospital and
Institute of Guangzhou Medical University, Guangzhou 510095. 4. Department of Bio-Statistics, School of
Public Health, Southern Medical University, Guangzhou 510515)

[ Abstract] Objective To study the effects of a high sucrose-high fat (HSHF) diet on growth and metabolism of
inbred BALB/¢ and C57BL/6] mice in parallel. Methods Litters of the two strains were weaned and separated by sex on
day 25. Males and females of each strain were randomly divided into two groups. One group was fed a standard diet and

other a HSHF diet from weaning until termination of the study (24 weeks). The parameters analyzed were the growth
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curve, levels of blood glucose and serum lipids, organ index (spleen, liver and lungs), and histology of these organs.

Results

The strain determined the basal patterns of the growth curve, levels of blood glucose and serum low-density

lipoprotein and triglycerides. Sex played a role in some of these parameters. The HSHF diet significantly altered the basal

growth curve of females, but not males. In terms of metabolic parameters, the HSHF diet mostly increased their values.

However, alterations of serum lipids were specific to the strain or sex. The severity of fatty changes in the liver varied with

the strain and sex. Alterations of the spleen index depended significantly on the strain and sex. No histological changes

were observed in the lungs. Conclusions Alterations of growth and metabolism caused by the HSHF diet were significantly

influenced by the strain and sex. However, sex mainly modified differences determined by the strain.
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BALB/c 1 C57BL/6] /NI E T~ M EE 25 K
2ESGE M) o [ SCXK () 2018-0034 ], SPF 4%,
4~6 JHIE 15~18 g, WEPE 40 H L HEME 15 H S250 By
F AR B Wk 1, S e 3% Sl i /e
T BE BE K 2 525 sh ) oD [ SYXK () 2021 -
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Table 1 Numbers of mice used for sample collection
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35
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2 1
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Female 7 12
C57BL/6] .
Bt 10 11
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AV ERPEA . 25 A BEMLEEEL 3~ 4 FL/NEUIG
LRI s BELET) R AT 9PA
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22 P R IR AR B AR S5 | T ARG LG 1 AR
&, A5 0510 HSHE S84 I A S i B4l
BUEZ L, Bilan . AHxAE R T2y HSHE &4 545
TE LA 45 SRR ]y (R IR B 2 Ll A 28 B
TRECEPIFP Y R A B AR BCT- B Z L AR S
SEPTFE YA MBI L IS 45 F8 BR A AR X EE
(ESE A E PR IR 25 P b P EIEZ L,

1.4 Zit=EH*

K H SPSS 20. 0 #1438 1o 8 52 I e U7 22 4%
By s , X /NEE A &R LB R TS
Mo FFA AR L BB e bl 25 (x2s) Fon, 4
[i] 258 A1 2 75 IR DA LE 285 43 A 5 22 55 1 1 A 3
KM REA ¢ KBRS 506G 5 Mann-Whitney U
test; THEICTERE LA 486 X6 B3R AH X 048 bR 227w | 418 L
BEFHX? K36y 5 AN ) A ] 0 A i A% Ak o A2 0ty 2%
AYHMT T RE S IE) A5, 22 BB 0 40 )2 AN [ i 2R T i) B
BN A3 HT R ST BEAS ¢ #5580, DA P<0. 05 h 2%
SEAGEE L,

2 #R
2.1 FEGRNRAEKE LR HSHF B33/
RAKMEHIMm

B 1 FR AR/ B A R il 4 (BT 1A A

1B) FAAN A K 12 (& 1C & 1D) , Kz B WA by 7 )

24 J& % A [E) P 5 BALB/c Fl C57BL/6J HY A= K
B,

[V TS i &R AR R AP e i 22
(¥ 1A Bl 1B) ,HSHF &9 i 3 s 1 /)8 B BE i
ARES, EMRIAKMEESEE, HRS
RIS I 22 BAE B geit2E L (M F=4. 146,
P=0.000; M F=3.207,P=0.003), Bl HSHF &
P/ NERARK M B S R 2SS R &t
TR, R 2 SR E M B 2 (F =
18.869,P=0.000) , FEMEM: AR (F=0.154,P=
0.697) , 7EME /N B AH X A K i 4G B R B A
BERE (K 1C B 1D) , 7€ HSHF Tk~ | ek
ANEAE R 4 ny i A i R B AN R (BT 1C)
e/ B AR KA AR — B (K 1D)

2.2 AEMER.AEMER /N 4K F X% HSHF
B3R M AEF S B9 520

TEPRE WA, /BB 7E S RE (F =
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Note. A/B, Growth curve was graphed by the average body weight from weaning to 24 weeks and presented by sex. C/D, Relative growth curve in the

female or the male group of BALB/¢ and C57BL/6].

Figure 1 Effects of the HSHF diet on the growth curve

VE A TR KT 77 5 2 A5 1 2 5 535 . B HSHF £ (00 A 6 A 00 35 4 b S 7% 1 AR o i B
B 2  HSHF &9 % K 552

Note. A, Levels of blood glucose in both strains and sexes. B, Magnitudes of increases in the blood glucose were shown more clearly

by the relative increases of blood glucose on the HSHF diet.

Figure 2 Effects of the HSHF diet on levels of blood glucose

HSHF B Y20 5 bR 6 0 411 b A 1500 b 2 e
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BT A R IEVERY TG, TR AR T OMEME 0 TG (%
2) s HSHF 915 R A LR /INR TG T 5 s
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JHFHEHHE fh ZR IR 5 25 57 (F=53. 884, P=
0.000) , ifif P4 51 ] 22 5 AN B W (F = 0.026, P =
0.872) , #/a] 3k Uk, w2 AN [7) 1) 2R T 500 SE ath
BT BEAS [], #E AR 5256 BT i FH % C57BL/6) T,
W TR B R BOLF & — 30, T 7E BALB/c 1,
PR R B 2 o T M RS R et ae 2=
S (KI3A),

HSHF &9 & 2 48 & 17 48 20 (F = 179. 897,
P=0.000) , H:+h C57BL/6] Mt Al BALB/ ¢ Wi P 4%
JIN BE 5K, 1T BALB/ ¢ F38 Jin i 2 S EE C57BL/6)
RAFZ (F 3A) A 46 500 T 0 b s e 1 L3
TR (& 3B) . it b R S 'YL S
Y Z A EAER, T LT % 5] HSHF & 9% i

IS 7E i 2 (F =31.544,P=0.000) FlE 5 (F=
4.193,P =0.043) [A] £ 7E 1 3 22 555 &b &R [A], X
BALB/c RN KT C57BL/6]; M 5], 7E BALB/c
XoF S (1 5 T R I 1, T 7E CSTBL/6) W IE 47 A
B (Bl 3A K 3B)

2 2095 HHURS Ay R L A o B A B2 T A e
AP A S5 1) 2 A IR /0N 6 ik, JFF 552 38 A T AL
(E3C), HSHF Y24 F4npasy R, iFss i ok, iF
2 L A SR 5 IR TR B 43 B 3R e i B W] RN 1Y
23Ul (1 3D) , Ui B HSHF &% 5| # T JF (4 g i
Pk

S /INER i R RN S 4 S il g4 B oK P
HHE B IR ENE T, HSHF 29 e 8 b 1 3548
f5 HDL F1 TCHO, Jf- I 2 52 Wi R 5 i 3 AP 31 1)
TG, %} LDL W TGH B 52m (2 3)
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Table 2 Levels of serum lipids

HfEME Female HEPE Male
YA/ =) 23 [ B W d szl =] 23R [BE B o di =]
RSl WA EEEEE REEE e e OO MR e e
Group of diet Strains EH EH TCHO e EH EH TCHO e
HDL LDL HDL LDL
CSTBL/6] 1. 540+ 0. 494+ 1. 886+ 0. 866+ 2,010+ 0. 446+ 2.226% 0. 874+
KR 0.078 0. 084 0.225 0. 101 0.419 0. 097 0. 409 0. 204
Standard diet BALB/ 1.432+ 0.322+ 1. 634+ 1. 854+ 2.002+ 0.282+ 2.288+ 1. 430+
¢ 0. 150 0. 008 0. 135 0.203 0.281 0. 036 0. 302 0.287
C5TBL/6) 2. 120+ 0. 642+ 3.952+ 0. 864+ 3.222+ 0. 902+ 4.950+ 0. 908+
e ] 0.333 0.075 0.388 0. 068 0.453 0.074 0.453 0.132
HSHEF diet BALB/c 2.374% 0.776+ 3.998+ 1.586+ 3. 556+ 0.570= 4,376 1.498+
¢ 0.431 0.239 1. 045 0. 129 0. 350 0. 039 0. 398 0.124
B B e
'ﬁﬁ'\ﬁ{ﬁﬁﬁ#@/ C57BL/6) 1.377 1.300 2. 095 0. 998 1. 063 2.022 2.224 1.039
FRIfEE )
HSHF diet/
. BALB/c 1. 658 2.410 2.447 0. 855 1.776 2.021 1.913 1.048
standard diet
3 RABRRZ I 2000 MAsF T s R
Table 3 Statistical results of serum lipids analyzed by univariate analysis of variance
i % i # F HDL R BERR & 1 LDL K EEE TCHO Hih =Mk TG
e 25)
Compare calegories F{H P{i F 1l P{a F 1l P{a F1H P{i
F value P value F value P value F value P value F value P value
it & Strain 0. 836 0.367 8. 865 0.006 ™ 0.073 0.789 175. 466 0.000 ™
P Sex 63.331 0. 000 ** 79. 787 0. 000 ** 119. 653 0. 000 ** 2.372 0.133
) Diet 20. 900 0. 000 ** 0. 000 1. 000 8.271 0.007 ** 5. 647 0.024 "
i R xPE ] Strainxsex 1. 405 0.245 3.631 0. 066 0. 320 0.576 0. 436 0.514
i A XEY Strainxdiet 0.258 0. 615 0.014 0. 906 0. 136 0.715 10. 605 0. 003 **
PRI W) Sexxdiet 2.533 0.121 0.014 0. 906 1.016 0.321 4.278 0.047"*
[=] 3% =] )
fi AR ETY) 1.249 0.272 0. 000 1. 000 2.103 0.157 2.651 0.113

StrainXsexxdiet

TE: SRR, * P<0.05, ™ P<0.01,
Note. Compared with the normal group, * P<0. 05, ™ P<0. 01.
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JE VRS 2 G805 PR DR AL AR R il ad S8
HSHF ¥4 3 5t 4 H/NR I35 55, W
We T AR AL e AR (R 5), S5 R WK,
BALB/ ¢ MEPEAS 5351, BRI 32 52 e fe /N, B Wi 1k
TR R AR, XN Hed R, 4 200 R 2% R 5 48 B
Fe g I A5 R A — 2, Kl 3B ' BALB/c #E
P AR X JH i B0 v T B R R G i ¢ Ak A X
BRRER (B 1B)

S BYS R N BT A6 2 A 5 R A
BT, MAZ1E R E , XM 2R

PRAERR A I 240 LA 7 728 PR 2 B 1% 3 2 3 Ak i
AR I
2.5 AEREMENRMEIES K HSHF R34
INERBRAEE A RN

N U FE BOAE B & (F =26. 611, P =0.000) Al
PES (F =4.397, P =0.038) 0] /£ 76 i & 25 5,
C57BL/6] [ BERIAT A il (4 LG 205 T 1
1M BALB/c B0 AH 5 (&l 4A) . HSHF S92 T
WRAEEL, A GE it o3 45 AL Tl RS (F=3.923,
P=0.050) , 7] G5 LG 2R A i i SO Tm) e 3 ( &
4A) ,7E CSTBL/6] /MR, W48 B0 R A T i (1A
4B) , 1M 7E BALB/c /INER, I 2500 2 46 /)N, ELIE
() 45 /N S 3R T MEPE G (IEI3B) | 38 B0 S Ak

A /N EITFHE R B /N AR 4 455 C AR vE Wy 20 BT ZH 2L Bk 2% 5 D - HSHF B W20 4 T EH U BB
3 HSHF &4
Note. A, Average liver index in both sexes of C57BL/6]J and BALB/c mice. B, Relative liver index in both sexes of C57BL/6] and
BALB/¢ mice. C, Liver histology on the standard diet. D, Liver histology on the HSHF diet.
Figure 3 Effects of the HSHF diet on the liver

R4 RV IR MSCERRE P R 4L

Table 4 Scoring criteria to semiquantify the severity of liver fatty changes

MU RN iEr g ] 23 IR A I AT 40
Foamy cytoplasm Vacuoles in cytoplasm
i A A 2 (% ) W 0k e W
Percentage of liver cells Scores Amount of cells Scores
<50% 1 R Few 1
>50% and <70% 2 A —2 Some 2
>70% 3 fRZ Many 3
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B X — U i R S B Z AR
WEZHAEH(F=6.939,P=0.010)E5,

/N BRI ZH 2 FHAG: 5 445 R o« I A i /N,
EREFUAII R . SRUE R Y AH L, HSHF &9 5|
FEL 114 2H 20 2 A0 = A8 b 5 B B R A A 00 F
5%, A Rt — 50T
2.6 (AARKIEIZ HSHF 4% fifi B 520
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Table 5 Semiquantified severity of fatty changes in the liver on the HSHF diet
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Note. A, Average spleen index. B, Relative changes of the spleen index on the HSHF diet.
Figure 4 Effects of the HSHF diet on the spleen
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5 HSHF X i i) 22 0
Note. A, Lung index in mouse. B, Histology of the lung on the HSHF diet did not show any recognizable morphological changes
Figure 5 Effects of the HSHF diet on the lung
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[ Abstract])

injection into CA1 area of the hippocampus, and to preliminarily clarify its mechanisms. Methods

Objective To examine the therapeutic effect of Kaixin San in rats with AD caused by bilateral AB,_,,
Using the “B-amyloid
protein toxicity theory” , the rat model of AD was established by bilaterally injecting AB,_,, oligopeptide segments in the
CAL1 region of the hippocampus of SD rats using a brain stereotaxic instrument. The rats were randomly divided into model ,
Hupezine A, Kaixin San low, middle and high dose groups, with 10 rats in each group. Another 10 rats were subjected to
intracranial injection of an equal amount of physiological saline as the sham operation group and 10 normal rats were used as
the blank control. The rats were subjected to continuous intragastric administrations for 30 days. Changes in learning and
memory performance were observed by the Morris water maze behavioral test. HE and Nissl staining was used to visualize

The contents of cholinergic neurotransmitters ( ACh, AChE and ChAT),
proinflammatory factors (TNF-a, IL-6 and IL-1B) , and B-amyloid protein ( APP, AB,_,, and AB,_,,) in brain tissue were

pathological morphology of the brain.

measured by ELISA. Expression of tau protein and GSK-3f in cortical and hippocampal tissues was detected by IHC. BAX
and BCL-2 expression in brain tissues was measured by Western blot. Results Compared with the model group, rats in
the Kaixin San treatment groups had a significantly shorter escape latency, an increased number of platform crossings, and
an enhanced dwell time and percentage of swimming distance to the total distance in the target quadrant ( P<0.05 or P<
0.01). The numbers of neurons in cortical and hippocampal tissues were increased, the morphological structure tended to
be normalized, the number of Nissl bodies increased, and the cytoplasm darkened. AChE activity was attenuated, and
ChAT with ACh levels were significantly increased in brain tissue ( P<0.05 or P<0.01). TNF-a, IL-6, IL-13, APP,
AB,_, and AB,_,, contents were decreased markedly ( P<0. 05 or P<0.01). Expression of tau protein and GSK-3 in both
cortical and hippocampal tissues was downregulated (P<0.05 or P<0.01). BAX protein expression decreased, and the
ratio of BCL-2/BAX tended to increase to various degrees (P>0.05). Conclusions Kaixin San has a good therapeutic
effect on dementia symptoms and brain tissue damage in AD-injured rats, and its mechanisms involve the repair of the
cholinergic system, inhibition of proinflammatory factor release, clearance of B-amyloid protein, and regulation of tau
protein phosphorylation.

[ Keywords)

Kaixin San; AD rats; brain tissue; therapeutic effect; mechanism
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kg) JF OO H) B 4H (11. 48 mg/kg) TR LB 71
H1(22.96 mg/ke) 5 IO I 4L (45. 92 mg/
ke) B 10 H, EEHEBAZ530d,8H 1k, =
4 BT AL SHRILH 25 T2 R 2k oK
1.3.3  Morris K E 1T R 2L

(1) AT

WRIGILDIT 5 d, B K8 T [ i ) B, A4~ B
Bk 4 K, 4 INZRREE S 53 FIN 4 AN ]
IR A (N TRIZBR) A K T, sk 21 & )5
5 120 s NERARE& (I IRIBIC A 120 s) , Wy 52
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WEREE VS S LIRE 15 s, il T T —
YGRS, B H LAY 4 YN S5 4520k AR A i~
YHEAE NS4 H B2 s, T 2 d B9 E DT
TRISAE SRy o7 3 Tk U 2 A GR o BT R85 , et ol
YITESS 3.4.5 R a1k,

(2) 2 R BR

56 REBRIEF- 6, 1 sh iRk 1 A ATK AU
AIKH I S b2k TR — A K 85, e sk s I AE 2
min PR T 5 1 VR 7R H bR 4 BR A 45 £ B ]
H ARG IR 10 e vk o A K ek s B A, T H A B s
SRR FR AT o5 SRR A 43 L ( H AR S BR I T
PR/ WEUK SRR o
1.3.4  FRACREE

Morris 1782445 515 , Bl BEALIEE 4 1
R AR PR 5T T PRk sk BRURG , & F vk ik b Rk
PIEIRZE L, 2002 ik 40 23 1) 4% 1 22 38 W B I Tk
22, 4°CORATE TR BRGS0 S S e LA 43 BT 5 A
AR T AT S A 2 4 8 IR | R
il B A2 8 TR, -80°C IR 17, /&%
FHT Western blot Fill ; F6l 4% (1) #5 2 K BRAEAR IR PR
PR TSk B, DAYA AR PR K T e 25 B AR I, D8
AW T 5 FH 85 6 4R L 55, - 80°C A7, LUk ELISA
I,
1.3.5 HE 4455 Nissl et

K H HE 426 ]2 Nissl e (0,1 W84 41 K B
HAWREIE S 5 IG0R AL, 76 400 f5E F&EF
B2 )2 T2 2145 X e 2 T i B | 45 5 HES
Horhr e /MR B H 58 ok, ERERIE .
1.3.6 e RE L (ELISA)

FEAS Qb B, o 50 % IR 00 fii 21 290 o i, 0 T
(g) MF(mL)=1:9 B HBIINA 9 AR 0. 9%
A AR K IF A ST BR , WKV S5 R HLAR ST 3
Tl 10% i i 41 2051 9%, IR (4°C) B0 10 min
(3500 r/min) , 538 L3RG

KO 38 s A B RE A 28 3% T ( ACh ., ChAT X
AChE) RAEHF (TNF-a 1L-6 I 1L-1B8) K B-TEH3
ﬁé%E ( APP \A81—40 & AB|—42> o
1.3.7 Syt (IHC)

K THC 32460 KA 2 20 tau 25 . GSK-38
I ZRIRIKT-  FE 400 5 AR 43 50l BB 5 Je Bz )24
IR EANEER 3 ALET, 43500 5 Ak b R ep
T I J R J2 DX A% 3 PR BH I ek AR e 2% i
(integrated optical density, IOD) {f, 10D {E % &, 1%
e PHME Rk i

1.3.8 FHEHMIEENI T ( Western blot)

fifi FH Western blot il % 2 J2 | i By 2H 21
BAX BCL-2 [ A F8 & . 73 Bt H b 2575 10 Ol 2 B2
18,5 H 0 5540 K BEAR/ N 2 254 I BE AR 1Y LU ABLAE
iy BARE E I ARXS Kk i
L4 ZItFEFE

FIEA B4R SAS 8.2 B HEAT AL IR 4% 41
BN RS A G DL Y B bR 22 (s)
P, R AT ANOVA A7 B R 3R 5 22 93 A, [
LSD-¢ K 9k AT 2H (8] 9 2 H HU A, P<0. 05 K 22
FHAGIFE X,

2 #R

2.1 FHOET AD XKRZ 21286 R
2. 1.1 FROHOE AD R Bk b v Ok 300 4 52

SEN TSR 2 S w525 A SR TF AR 4L
Fb BRRILH K BFESS 3.4.5 K110k ke vk AR 00 I i 28
K, ZB2RAG0E X (P<0.05) . HHETHIMA fE
553 R, TG R A HE R R A B T R
(P<0.05 5% P<0.01) ;55 4 X, A A0 H 41 JF 0k
R R 2 2 0k ok v AR A d 2 4 (P <0. 05 ) P<
0.01) ;55 5 K, AAZHEH 4 FF 08l 7)o 4 0k sl 7k
TR B 455 (P<0.05) (R WFE 1 8 1),
2.1.2 FRLHOS AD KA AR R EE T 5200

5 A BB F AR AU e, 7 4 28 1O 75 1K
B H bR G B A5 BA o) [B) R Ui vk B AR BT o5 4 L 34 B
B, ZF AR E L (P<0.05) ; A THR
2, TR ) A 2R S RO i (P<
0.05) ; FR LG E i 4 A9 H bR 5 BR A5 B i) 5
Tk BERE T 7 A 4 LY B B4R T (P <0.05 3 P<
0.01) (FRWE2 K 2),
2.2 FHLET AD X RANZA R RER SN
2.2.1 HE Juf5

HE Y25 1 0oR, 25 A4l B FARA KR )Z
P2 TT 0 M, T A RN g T 20 80P 2 n B
Fu HPNEE A EWIER ., 54T, 5
AU 2 U T 4 202 m DA 28 o0 4 4, K2 o 4 i
Bt W 5 s /L 4 A T B 14 K 5 ¥ ) 20 240 i HE A
BELTC T, 402 B0 0 T AR, EL 2 B
{265 . METFRIRIA, & 45 25 41 I 4 200 BUE 25
A AR B o3t | 2 2 ph 2 on B 1 22 ) A4tk
SRl 185 T DX I A0 i HE ) 5 55, A J2 50
AT IER (SR 0E 3) .,
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TE 525 (R T ARE AL, ¥ P<0. 05 SHAEIZHAR L, 2 P<0. 05,22 P<0.01,
B 1 FFOEcT AD KRGk R R A 2w

Note. Compared with the control group or sham operation group,” P < 0.05. Compared with the model group,”P < 0.05,

44 P<0.01.
Figure 1 Effect of Kaixin San on escape latency in AD rats
R1 IFLHON AD RS R B0 (xs)
Table 1 Effect of Kaixin San on escape latency in AD rats
25 il (mg/kg) BRI (s) Escape latency
n
Groups Dosage %5 3 K Third day %5 4 K Fourth day 55 5 K Fifth day
%5 H4H Control group / 9 17.59+11. 17 9.52+2.91 14.74+9.01
{RF-AH Sham operation group / 8 19.26+5. 19 10. 26+8. 47 8.92+3.70
L] Model group / 10 32.1120. 17 19. 11x12. 74% 16. 86+ 11. 66"
AR H 4 Huperzine A group 0. 046 9 25.22+13. 65 9.74+6.30% 7.56+3.29°
o BT
FhoadRRIR A 11. 480 8 17.22+11.70% 5.85+3.10%% 10. 19+4. 99
Kaixin San low dose group
BRI F A
| JRLi 22,960 7 16. 114,80 8.41£7.62%% 7.76+5. 44%
Kaixin San medium dose group
OB EFEY
JRLHE Al A 45.920 10 17.02+7.20%% 13.10+9. 13 13.119.13

Kaixin San high dose group

I 52 TSR T RGN, P<0. 055 SEALMILL, © P<0.05, % P<0.01,
Note. Compared with the control group or sham operation group,”P<0.05. Compared with the model group, “ P<0. 05, % P<0. 01.

R 2 JRLEON AD KA B BE T BRI (xs)

Table 2 Effect of Kaixin San on spatial exploration ability of AD rats

g3 ke R BB () AR BRI E] (s)  EARRBRBEFEIT & E 2 e (%)
; (mg/kg) n Number of crossing Target quadrant Percentage of target
Groups . .
Dosage platform residence time quadrant path
%5 F 41 Control group / 9 6.56=+1. 88 50. 79+8. 47 40.27+5.71
fEF- A4 Sham operation group / 8 7.13+2.10 51.76+10. 15 40.27+6. 38
L] Model group / 10 5.20+2. 86" 44.05x6. 54* 32.93+7.78"
AR 41 Huperzine A group 0. 0460 9 5.67x1.58 46.98+5.79 37.99+5. 17
O k2
LRI 2 11. 480 8 5.88+2.23 51.99+9, 04% 40. 256, 84%
Kaixin San low dose group
iy F Eé’
R 22.960 7 8. 14+3.53° 48.67+7.80 37.29+5. 53
Kaixin San medium dose group
FrO Bl R
RIR 45.920 10 7.60+2. 01" 54.73+6. 64" 41.92+5.05%%

Kaixin San high dose group

5% AT ARG, *P<0. 05; SEAILUH, © P<0.05, %% P<0.01,
Note. Compared with the control group or sham operation group ,* P<0. 05. Compared with the model group, 2 P<0.05,%% P<0.01.
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2.2.2 Nissl Y8,

Nissl e85 B R, 25 (4l IR FARA KR
J2 Koty T 2 ph 2 on HEB HE 5 35T Al 4 A 5
e R/MASE L ESIER, JE RY R 2 IR
R B BEHOIR G (0, 528 FALA L, AR 2 B
2 5 S e BV B B b, e A vk, s
JCHESHORL ELIE BB 3 K, AHAS TAREAIA & 4
2 2 i 2H 25 LR 0 A A TR R B A e, HL e 2
S 20 e IO/ MBI , HiB T CA1 X 41
HEG B s 55 W AR TR (S5 R LA 4)

2.3 FROEIXT AD KR B 28 47 o B fRl BE #4293 TR
A

Lo A sl F AR AU He, 57 4R B 4 20
o ChAT BT 1 B2 ACh Ay 7 & 4 B i P& K, AChE
PG HETHE, ZR A 5T 8 L (P<0.05 3% P<
0.01) , ME TR, FFLo iUk | 77 41 ACh 1)
RN (P<0.05 5 P<0.01) ; A 200 H 41,
TFOEAG b F)HE2H ChAT (935 PES% 58 B AChE 1
TP AR (P<0. 05 3] P<0.01) (45903 3 A
5).

T A HAL B AR TARA CARA D AME A B IO BRI A FOIF L HCR A IO R A, 52 AHSERTAR

AL, * P<0. 05; SHEIRIZLA L, © P<0. 05,22 P<0. 01,

B2 JROHOS AD KRS IR RE I R

Note. A, Control group. B, Sham operation group. C, Model group. D, Huperzine A group. E, Kaixin San low dose group. F, Kaixin San

medium dose group. G, Kaixin San high dose group. Compared with the control group or sham operation group,” P<0.05. Compared with the

model group, ® P<0. 05, P<0. 01.

Figure 2 Effect of Kaixin San on spatial exploration ability of AD rats

TE A2 AU B R T AR CBERI D AT 4 B TP O UGG F PO R A4 G IR O e Rl
B3 JROHO AD KUK ZUR B 2S8R0 (HE 3 )
Note. A, Control group. B, Sham operation group. C, Model group. D, Huperzine A group. E, Kaixin San low dose group. F, Kaixin San

medium dose group. G, Kaixin San high dose group.

Figure 3 Effect of Kaixin San on pathological morphology of brain tissue in AD rats (HE staining)
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A HAL BT RLL CARAL DA AL BT O RUIGH R AL, P IO ECP R4 G
FrO B A

4 JRLHEON AD KU 205 BEIE 25 A2 ( Nissl G4 ()
Note. A, Control group. B, Sham operation group. C, Model group. D, Huperzine A group. E, Kaixin
San low dose group. F, Kaixin San medium dose group. G, Kaixin San high dose group.

Figure 4 Effect of Kaixin San on pathological morphology of brain tissue in AD rats ( Nissl staining)

TE A% AL B B FARA AR D AT AL E I OB R4 F IR ORUT R4 G PO s R . 55 AR T
RAMM,*P<0.05,%P<0.01; SHIBLAIM I, * P<0.05, % P<0. 01,

B 5 FFOEo AD K EUIERE AE #2838 T Y 52 i
Note. A, Control group. B, Sham operation group. C, Model group. D, Huperzine A group. E, Kaixin San low dose group. F, Kaixin San
medium dose group. G, Kaixin San high dose group. Compared with the control group or sham operation group,” P<0.05,™ P<0.01.
Compared with the model group, © P<0. 05, %% P<0. 01.

Figure 5 Effect of Kaixin San on cholinergic neurotransmitter in AD rats

R 3 TROEOY AD KRR AE M 2218 BRI (xts,n=6)

Table 3 Effect of Kaixin San on cholinergic neurotransmitter in AD rats

2} 5] Groups 74 ( mg/kg) Dosage ACh( pg/mg) ChAT(ng/mg) AChE (ng/mg)
%5 441 Control group / 5.23+0.78 126.29+22. 26 0.61+0. 14
FARL Sham operation group / 4.24+0.54 127.70+10. 20 0.55+0.10
FiAIZH Model group / 3. 84x0. 98" 113. 12+26. 33" 0. 800. 11%
Ve A Gk Huperzine A group 0. 046 4.68+0.70 174. 64+23. 4754 0.52+0. 0824
ARIN ¢35l h e
JRLHAGA A 11. 480 6.13£2.19%% 138.43+13. 36" 0.630.15°
Kaixin San low dose group
B A
N TFL ﬁﬁ(rﬁif]; il 22. 960 4.08+0. 92 159.35+19. 7424 0.55+0. 164
Kaixin San medium dose group
OEE R E e
IR 9 24 45.920 5.23+0.78% 127. 07%21. 50 0.73+0. 16

Kaixin San high dose group

T 52 HA SR TFARAMALL,*P<0. 05, % P<0. 01; SR LL, © P<0. 05, % P<0. 01,

Note. Compared with the control group or sham operation group,* P<0. 05 ,* P<0.01. Compared with the model group, 2P<0.05,%% P<0.01.
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2.4 FRLEXS AD K R AR 2H 48 B R E E F RO &2 AAZHEH A TFOBURR 4 TNF-o 19 SR T

o (AR FARE A b, BRI KRN FE(P<0.05) s A A28 240 O UG A7) i 4 1L-
W TNF-o IL-18 M IL-6 Z5RAEN T RS EH BT 18 5 IL-6 iy & & B FFRL (P<0.05 5 P<0.01),
L ZEFAG R L (P<0.01)  FHA TR (R WK 4 E6)

&4 JHLHO AD KU ZURAE N 5520 (245 ,n=6)

Table 4 Effect of Kaixin San on inflammatory factors in brain tissue of AD rats

#15] Groups 74k (mg/kg) Dosage TNF-a.( pg/mg) IL-1B (pg/mg) IL-6( pg/mg)

%5 F 4 Control group / 8.58+2.76 8.62+1.35 7.32+1.46

5 F- AR Sham operation group / 8.38+1.53 8. 24+0. 86 6.32+0. 58
FEHIL] Model group / 13.30+2. 19" 11.51+1. 26" 10.03+1. 62
LR H 4 Huperzine A group 0. 046 9.46+2. 63 7.99+1. 6944 7.60=1. 66°
Kaixfé’jﬁﬁ%ﬁffﬂmup 11.480 9.52+3.37° 9.24+1.57% 7.23+2.00°

Kaixinzgiz?ﬂ%iﬂe group 22960 13. 2422, 44 8.50x2.54°° 6.81x2.49°%
FLHERI R 45.920 10.22%3. 10 10. 63+1.75 8.35+2.31

Kaixin San high dose group
5 BT ARAMIEL ™ P<0. 01; SEBURAIM L, © P<0.05,% % P<0.01,
Note. Compared with the control group or sham operation group,” P<0.01. Compared with the model group, “ P<0. 05, A8 p<0.01.

RS TROHEOY AD REBNAIR A B-JEMFEE 5 B AR (v+s,n=6)

Table 5 Effect of Kaixin San on (3-amyloid protein content in brain tissue of AD rats

#15 Groups # 1 (mg/kg) Dosage APP (ng/mg) AB_y(pg/mg) AB|_4(pg/mg)
25 14 Control group / 1. 07+0. 20 32.25+9. 67 16.43+3.53
BFARL Sham operation group / 1.07+0. 19 27.64+7. 89 14. 18+1.98
FERIZH Model group / 1.83+0. 22% 40.38+6. 81% 22.25+3. 64
FIIZH8H 2 Huperzine A group 0. 046 1.09+0. 1644 30. 25+6. 46 13. 823, 6544
O B 2
LR R 11. 480 1.06x0. 3244 33.98:14. 58 21.718. 60
Kaixin San low dose group
G g
FHOHCTR AL 22.960 1. 620. 56 26.19+9. 53 12.35+3. 1544

Kaixin San medium dose group
T s 70 ik 2
Kaixin San high dose group
57 AU BT ARAMILL, *P<0. 05, % P<0. 01; SERIZIHA L, P<0.05, 4% P<0.01,
Note. Compared with the control group or sham operation group ,* P<0. 05,* P<0.01. Compared with the model group, 2P<0.05,%% P<0.01.

45.920 .24£0.375% 30.31+5.32 16.35+2.24%

AL A B ARTFARA  CARRIA ;D A 4L B TP O RUIRR AL P PO BOP R G IR DR il 525 A SURFA
AL, P<0. 01; SR ML, 4 P<0. 05,24 P<0. 01,

6  FFRLHON AD K FUINGZH 2L 9EE X 152 1R
Note. A, Control group. B, Sham operation group. C, Model group. D, Huperzine A group. E, Kaixin San low dose group. F, Kaixin San
medium dose group. G, Kaixin San high dose group. Compared with the control group or sham operation group, P<0.01. Compared with the
model group, © P<0. 05,24 P<0.01.

Figure 6 Effect of Kaixin San on inflammatory factors in brain tissue of AD rats
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2.5 FFEX AD XKRMALRF B-EMHEEAS
=1:0pA)

5525 R TR A Ll A0 21 KRR 2 4
H1APP AB,_,, M AB,_, WEEIETHE, ZRAES
12478 L (P<0.05 8 P<0.01) ; MI% TR, 4
P H FFOEUE SRl E A APP M E B E T
F(P<0.01) ; FFLECh R AB,_,, B9 25 PR AR
(P<0.05) ; ARZBE 4L JF 080 mRlEL AR,
A B S D (P<0. 05 B P<0.01) (455 W3
5.67),

2.6 FOEEXT AD K RAEA R T tau T ABER L
A

2.6.1 FRLET AD K )Z IGSHL T tau &
EESuy/ S @il -Al|

Ha A SR F AR, BATA K FZE
Vg S 21 rau B AR B0 PH R 3K 7 ) B e 3
%2 ZRAS5IFE X (P<0.05 5 P<0.01) ; f%:
THII  FF O EOP R4 Z AT tau H AW
BEE: 2635 WL R R (P<0.05) s A AZH 24 T O
B A S 20 tau B AR XK LA T

JH(P<0.05) (45503 6 18 8 181 9) .
2.6.2 FROHEOW AD K2 S AL GSK-
3B FAR KT M

s A BUR F AR AH H, SR K UK )2
MU GSK-38 A7 B €8 00 28 PH 1 7 ) B I 3
% ZERA G FE X (P<0.05) B THMA A
T2 4] T O 1 50 e 4H B2 J2 41 41 GSK-3B FH
PRIk B FEK (P<0. 05 5% P<0. 01) ; A A2 08
20 TR = A T 4 40 GSK-3B %
BRI R R (P<0. 05 8% P<0.01) , (&55RILE T,
K10 & 11)
2.7 FiET AD KERALR+ BCL-2 5§ BAX
RIEIKF BB ME

525 A S8 TF AR AR He, A58 4K R i 4 40
H BAX & AR XS R8T, H BCL-2/BAX 1
R, HER TG I22E X (P>0.05) , T
PRI | 25 4 25 I 2 2L BAX R R 1A 7KF
T TFiH(P>0.05), H BCL-2/BAX [ I 1E A A [F] 74
ER TR EH(P>0.05) (F2R %L 8 K 12 K
13),

TE A2 FUE B R ARG CBE R D A A2 4 B TP ORISR 4 F o IR OO R 4 G T o s il e 4 . 528 A s T

ARUHM L, P<0. 05, P<0. 01; SHBAM L, 2 P<0. 05,4 P<0.01,

7 TR AD KBNS B-TE MR 1 5 5 52 0

Note. A, Control group. B, Sham operation group. C, Model group. D, Huperzine A group. E, Kaixin San low dose group. F, Kaixin San

medium dose group. G, Kaixin San high dose group. Compared with the control group or sham operation group,*P<0. 05, P<0.01. Compared

with the model group, * P<0. 05,“% P<0. 01.

Figure 7 Effect of Kaixin San on B-amyloid protein content in brain tissue of AD rats

R6 THLEXT AD REIKNHAH tau HHRIBKF AN (x2s,n=4)

Table 6 Effect of Kaixin San on the expression of tau in brain tissue of AD rats

2H 5] Groups 74 (mg/kg) Dosage J2 )2 (10D) Cortex ¥ 55 (10D) Hippocampus
%5 14 Control group / 826.97+552. 16 1244. 68+906. 16
{RF-A L Sham operation group / 561. 62+295.79 1374.30+814. 44
FERIZ Model group / 1390. 36+233. 98* 2849. 53+702. 32*
TP 41 Huperzine A group 0.046 792. 01304 28 1181. 80+500. 61
N 4
, ﬁ e 11.480 928. 21+408. 26 1479. 75+523. 92
Kaixin San low dose group
i F =4
- JRCHECTRREAL 22. 960 747. 18+486. 63° 1515.77+1139. 74
Kaixin San medium dose group
ST T';'—S\(l 52
IR G 4 45.920 793. 42+505. 62 1845.28+1432. 42

Kaixin San high dose group

57 AR FARAMIEL, *P<0.05,% P<0. 01; SERIAIALL,  P<0. 05,
Note. Compared with the control group or sham operation group,*P<0.05,% P<0.01. Compared with the model group, “* P<0. 05.
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A AN B BTFRA C AR D AT A B PO BRI AL F O BUR R AL G DB
4, 55 AR TRAMI, ¥ P<0.05," P<0. 01; S, 2 P<0. 05,

8 FRLHOH AD KRG tau 2 F 25K TH 50
Note. A, Control group. B, Sham operation group. C, Model group. D, Huperzine A group. E, Kaixin San low dose

group. F, Kaixin San medium dose group. G, Kaixin San high dose group. Compared with the control group or sham
operation group, *P<0. 05, P<0.01. Compared with the model group, 4 p<0. 05.

Figure 8 Effect of Kaixin San on the expression of tau in brain tissue of AD rats

TE A E AL BART ARG CBRIAL D A N 2L E T DU 2 F T O RO PR G T DB 4
9 JROHOY AD KEINHLU tau 8 FERKOKF B0
Note. A, Control group. B, Sham operation group. C, Model group. D, Huperzine A group. E, Kaixin San low dose group. F, Kaixin San

medium dose group. G, Kaixin San high dose group.

Figure 9 Effect of Kaixin San on the expression of tau in brain bissue of AD rats

7T TRLHEDE AD KEUKALUT GSK-3B KIL/KFPHIFEI (x+s,n=4)
Table 7 Effect of Kaixin San on GSK-3[ expression in brain tissue of AD rats

20 51 Fl4 (mg/kg) B JZ(10D) 1§55 (10D)
Groups Dosage Cortex Hippocampus
%540 Control group / 4693. 20+2424. 03 2047. 70+554. 39
fRF- A4 Sham operation group / 5004. 02+1654. 56 2421. 76+1088. 99
HEIRIZ] Model group / 8641. 52+2230. 49* 3967. 49+1515. 58"
AT 41 Huperzine A group 0. 046 4974.27+3274. 992 2102. 58+1375. 84
TR BRI Kaixin San low dose group 11. 480 5113. 12+2794. 35 1752.94+1119. 7044
FEOEUP 5 4 Kaixin San medium dose group 22.960 5068. 12+2072. 73 2091.91+627. 924
FFLHLE IR 2H Kaixin San high dose group 45.920 2692.39+2236. 57°% 2290.97+785.73%

5 BT AR, P<0. 055 SR ML, © P<0.05, % P<0.01,
Note. Compared with the control group or sham operation group ,* P<0. 05. Compared with the model group, 2P<0.05,%% P<0.01.
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T A2 HAL B BT ARE CoBBA D A28 AL B PO BURGR R 2 P IF O BRI R 4 G TP DRS4S A B T R4
L, " P<0. 05 SEAILIAILL,  P<0.05, % P<0.01,
B 10 TR AD KEURAZIH GSK-3p Zik/K-F-HsE i
Note. A, Control group. B, Sham operation group. C, Model group. D, Huperzine A group. E, Kaixin San low dose group. F, Kaixin San medium
dose group. G, Kaixin San medium dose group. Compared with the control group or sham operation group,” P<0.05. Compared with the model
group, ©* P<0. 05, “* P<0. 01.
Figure 10 Effect of Kaixin San on GSK-3@ expression in brain tissue of AD rats

A AU B AR T ARLL CBRIAL D AAZI T 21 B PO BURAR 2 F - R OB iR 415 G RO B ) 2

11 FROHDS AD REMGZZIH GSK-3B Kbk F-H 5200
Note. A, Control group. B, Shamoperation group. C, Model group. D, Huperzine A group. E, Kaixin San low dose group. F, Kaixin San
medium dose group. G, Kaixin San high dose group.

Figure 11 Effect of Kaixin San on GSK-3@ expression in brain tissue of AD rats

F8 JRLHXT AD KEIGALUT BCL-2 & BAX Fik /K T30 (v2s,n=4)
Table 8 Effect of Kaixin San on expression of BCL-2 and BAX in brain tissue of AD rats

251 Groups 55 ( mg/kg) Dosage BCL-2 BAX BCL-2/BAX

%5 440 Control group / 1. 030+0. 331 0.266+0. 160 6.032+5.970

5 F- A4 Sham operation group / 1. 004+0. 296 0.31220. 183 4. 478+3. 089
PEIZH Model group / 0.916+0. 219 0.371£0.223 3.298+2. 352
FIAZHH 4 Huperzine A group 0. 046 0. 909=0. 248 0.201=0. 151 6.227+4. 265
Kaj;ﬁﬁfﬁfi oup 11.480 0.938+0. 374 0. 186+0. 132 7.675+7. 486
Kaixin J;Eijfﬁ%fi group 22.960 0.9330. 299 0.241x0. 155 4.914%2.918
TEL BRI R 45.920 1.019+0. 324 0.339+0. 214 3.920+2. 667

Kaixin San high dose group
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WA A B BT ARG C AR D A2 AL B DB AL F RO ECP R R AL G RO BRI R 4
B 12 JFOHEDE AD KR4 ZIH BCL-2 & BAX FiA/K -2

Note. A, Control group. B, Sham operation group. C, Model group. D, Huperzine A group. E, Kaixin San low dose group. F, Kaixin San

medium dose group. G, Kaixin San high dose group.

Figure 12 Effect of Kaixin San on expression of BCL-2 and BAX in brain tissue of AD rats

T A AL B AR TF R C UM D A A2 R 4L E LT
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13 JFLEos AD REUKZHZUT BCL-2 K

BAX 23k /K- S
Note. A, Control group. B, Sham operation group. C, Model
group. D, Huperzine A group. E, Kaixin San low dose group.
F, Kaixin San medium dose group. G, Kaixin San high dose
group.
Figure 13  Effect of Kaixin San on expression of BCL-2 and
BAX in brain tissue of AD rats
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Effect of matrine on endothelial injury and the JAK2/STAT3/SOSCI1 signaling
pathway in rats with pregnancy-induced hypertension

LI Ling" , WU Jianli, LI Shan, QU Guangdi
( Department of Obstetrics, the First Affiliated Hospital of Xinjiang Medical University, Urumqi 830054, China)

[ Abstract]  Objective To investigate the effect of matrine on endothelial injury and the Janus-activated kinase 2/

signal transducer and activator of transcription 3/suppressor of cytokine signaling-1 ( JAK2/STAT3/SOSC1) signaling

[E£TH DR B8 BiRIX A SRR 4 ¥ B H (2020D01C244)
[EBBN 1R (1975—) , &, w5 A, 8l EATEIF B 587 )« A IR = IR YE0% . E-mail ; 1iling2244@ 163. com



92

o R PR A 4 AR 2022 4 10 A58 32 855 10 Chin J Comp Med, October 2022, Vol. 32,No. 10

pathway in rats with pregnancy-induced hypertension (PTH). Methods Sixty pregnant rats were randomly separated into
normal control group, model control group, low dose matrine group, high dose matrine group and magnesium sulfate group,
with 12 rats in each group. Pregnant rats in each group except the normal control group were intragastrically administered
50 mg/kg nitroso-L-arginine methyl ester on day 12 of pregnancy to establish a PIH rat model. On day 16 of pregnancy,
low and high dose matrine groups were administered intragastrically with 50 and 100 mg/kg matrine, respectively, the
magnesium sulfate group was administered intragastrically with 100 mg/kg magnesium sulfate, and normal and model
control groups were administered intragastrically with an equal volume of saline. A rat non-invasive sphygmomanometer and
Coomassie blue staining were used to assess tail artery blood pressure and the 24 h urine protein content of pregnant rats in
each group on day 16 (before administration) , day 17 and day 21 of pregnancy. Enzyme-linked immunoassays were used to
determine the levels of superoxide dismutase (SOD), malondialdehyde ( MDA ), tumor necrosis factor-a ( TNF-a),
interleukin (IL)-6, IL-10, endothelin ( ET), thromboxane B2 (TXB2), nitric oxide (NO), and 6-keto-prostaglandin
Fla ( 6-keto-PGFla). Western blot was used to measure JAK2, p-JAK2, STAT3, p-STAT3 and SOSCI protein
expression in rat placental tissue. Results On the days 17 and 21 of pregnancy, blood pressure and the 24 h urine protein
content of pregnant rats in the model control group were significantly higher than those in the normal control group ( P<
0.05) , and blood pressure and the 24 h urine protein content of pregnant rats in low and high dose matrine groups were
significantly lower than those in the model control group (P<0.05). Compared with the normal control group, serum levels
of SOD, 1IL-10, NO and 6-keto-PGFla in the model control group were lower, and MDA, TNF-a, IL-6, ET and TXB2
levels and p-JAK2/JAK2, p-STAT3/STAT3 and SOSCI protein expression in placental tissue were higher (P<0.05).
Compared with the model control group, SOD, IL-10, NO and 6-keto-PGFla in low and high dose matrine groups were
increased sequentially, and MDA, TNF-a, 1L-6, ET and TXB2 levels and p-JAK2/JAK2, p-STAT3/STAT3, and SOSC1
protein expression in placental tissue were decreased sequentially ( P<0.05). Compared with the magnesium sulfate group,
the above indicators in the high dose matrine group showed no significant changes (P > 0.05). Conclusions
Matrine decreases blood pressure, urinary protein content, inflammatory responses, and oxidative stress, inhibits JAK2 and
STAT3 phosphorylation and SOSCI protein expression, and then alleviates endothelial injury in PIH rats

[ Keywords)

matrine; Janus-activated kinase 2; signal transducer and activator of transcription 3; suppressor of

cytokine signaling-1; pregnancy-induced hypertension; endothelial injury

U Y% 75 1L ( pregnancy-induced hypertension,
PIH ) J2& 5% M) 20 P 4 i ok 78 T 6 A7 0 o B, L
&, Im K b PIH 8 TEAE Ik 20 J5] LU o
BT S T | PR EE 8 s SRR AN
ARG O VSRR E 2 S EUR LA R sE T
MBI ST R B A A0 o A X
A 2 AT RE T B 8 S R P A AR U T EA
BRI, Sl 22 10 AR L A& A= 158 N B i 43,
M5 & /M E 1 PIH 2 5 8006 & 41 24U B
SRAR , TG 2 29 A TN 1 2 o7 25 AL e 0K 3
JRLAE N R D RE R A A, o B Y A N
S EUMAE N KD RE RS, DT 75 & 5 hE Sz L 1148
AR, e PIH Bk —Se g ik oy o B T i
BEfTE PIH M9U5IA , X R PN B D RE 32 0 2 ORI 4%
0 A BT S B A A R TR T A B
S NTORG == U ) OE LTI | SP S 'Q N T2
IR I 2 (janus activated kinase 2, JAK2) /{5

S S M S 30E T 3 ((signal transducer and
activator of transcription 3, STAT3) 5 5 il % 75 41 ffd
A A A B 92 Dy T RS B AR T, AR IR 15 S 5
SEA il PRI F 1 ( suppressor of cytokine signaling-1,
SOSC1) s&— 21 Jfd PRI A 1 4 1) P 5P A 5]
FGE R JAK/STAT (5 5B 5 . SR,
JAK2/STAT3/S0SC1 a4l 5 PIH ML 1A B2 240
HAFIRTIREA S SRl e, R
A S ORI ABERT 2, HRICTF %S
BRAESL IRy T T 2 AR R AR IRYT
(AR 7 H AT — & RO SR, 2 E HiA
1EIFARA BFFRAGE W S0 PIH B52 0, G2
I PR b G2 PTH 12454, HCRERE ISR B 8 2
ZERER, AT A E I L RHE VE I A0, WO IR PIH BF
FERBAPEZ Y B, AR SR 4 PIH K RURE
Y DABREREE Ry BH M BR BRI 20806 PIH K B
S s ne LA R A RE Y o3 HIL]



Fh E P BE 2R 2k 2022 4F 10 A 55 32 %5 10 81 Chin J Comp Med, October 2022, Vol. 32,No. 10 93

1 #RFFxE

1.1 s

SPF 2% SD P AL 30 H (7~8 Jilil%,280~320
o) AP R 60 H (7~8 JHkE,220~270 o) 4 A
T A DA IR R O [ SCXK (1) 2020-0002 ],
A SD K BRI F5 7 0 i s B 2 5 — BRI = Bt
W p; N [ SYXK (87)2018-0003 ] . AHF5EHY B
SEIG I ARATA B WA PEZE 51 AL HE (K2007-05) ,
FLTA S50 25 TR 12 77 A 4 B ] B TR A 9 23 1Y)
SR R AT, IF #5256 sh W 48 A Y 3R D 0]
BT NGB ,
1.2 FELF S

Ui A7 T A 2 e TR (L-NAME) W 7 35
Sigma /A ] (L5 N5751) 5 B BREE W [ 3 AL il & 24
AT FRZA R (A5« B 2515 H13022977) 5% 200,
4fifiE =98% , W) [ R H o A DR BRA A (4t
5. K-002) ; N 2 (ET) ELISA #9325 & 1 [ b
U BSEHRE A BRA R (L5 . ARB13558) 5 # 4
ALY AL (SOD) N . ( MDA ) ELISA 5 & W
H b R A W B A BR A A (HiE S YOYO,
F12630) ; il % B2( TXB2) .6 FRTFIRE Fla(6-
keto-PGFla) . —% L% (NO) ELISA 5 I3 7 £ 1
H _FEe P A YRR A B 7] (L5 QY-SE2052
QY-SX1804 . QY-WN1888) ; il J& $K 4L Kl 7 o ( TNF-
o) A4S 2 (IL) -6 . IL-10 ELISA #0577 & 1
H 3% E Abcam 24w (it 5. ab236712 ah234570 ,
ab214566) ; JAK2 . p-JAK2 . STAT3 , p-STAT3 . SOCS1
Uik A 25 CST AR (5 . 74987 ,66245 9139
4113 .68631) , KEICAIM TG B L EFR-2#~
IS PR 7 (815 . STARR MouseOx Small Animal
Vit) ; ZIREREAR Ul B AR ZE G (dbat) B A IR
AT (B 4200 BEARAX) 5 43 ORI B BTG
AR (FS.722)
1.3 XWAHE
1.3.1 PIH KRB ES 525071k

SD A IR 7 PR AR 3% 1 8, K R R e R
122 M HBI AR R — 28 F B8,k H I
EMEPE R R B IE 730 W), 45 7F 0 3 T LS BIAE
T, A R MZEH K 60 H 22 FRBEL
YRS A, RITE 8 X B RERURT FR A I i S
BB | R S AL R EEAL, o] 12 HAE R,

TE G BRI PR AN, HoAr 4 A1 22 IR AR R A 12 Kl
1 %ELE 1 AR S 50 mg/kg L-NAME #4# PTH K [
R 216 d Y I B R R % R S
=20 mmHg, JRE [ = (+) B, W F R & B AL
U FER RS 16 KK i R R S A 43 )
B 50,100 mg/kg ¥ S0 (MR A0l 5 1 WF T
FIHTIA P B00 2 ) , B REE AL HE B 100 mg/ kg Bt R
BEUST TE B Xk BE ZH RO AR X B 2 0 S AR A
HERAK R 1R %L 6 '
1.3.2  BAZEUNER 24 h JREE A A=k

MIEBRES 12 KIFFhe B A5 FH R B T A i
FEIHHGI 25 20 2 B 2 sl Bk il e JF e B 24 h Y
PRI, R 2% Byt i A R B & =, 0
BCSRAEIRES 12 K (IERIRT) 25 16 K (42507 |
5517 21 R FIREF ) 24 h FREEA &2,
1.3.3  ELISA £ Il % 21 42 B v A AH ¢ B+ 19
7K

AT IR R 21 d 42 BRI, 28 FE# KR
I, R S SE AR P BE A b, B0 5 I B W, il
ELISA i3 & 41 SOD MDA , TNF-a \IL-6 . IL-10 ,
ET . TXB2 NO .6-keto-PGFla 7KF-,
1.3.4 25 1 %092 B v A U G 8 1 4L JAK2/
STAT3/SOSC1 {5538 M AH O [ 33k

SHERG ARG, 3L BEH 40 mg/kg 1A
TR BOR 1% 3 U Le 2 SR A7 BRI, O 3047 3 8
OB R R, NI EAA RS EN,
i F BCA 320500 G D HvR B SR B A iR A 5
TREGE WA SR A, AT B DN e IO Jhe B A HL Dk, 45
WG, 1 h 5 H AR s 8 A B A —$
JAK2 .p-JAK2 STAT3  p-STAT3 . SOCS1 ¥, B-actin, 13
FiBE 1000 £i5, YK H WA — 40, 3815 F 1 h, FEm
ECL &GI8 Tmage A% i 52 1 45 IR
AT
1.4 FitEHZE

156 TE 500 ) T 1 8008 FH S 3 85 £ 0 1 22
(x+s) 7N, K SPSS 23. 0 gk /0 M, Z 410 1k
BATH R R I 2290 07, i — 2 P L B
Turkey = 5 K 55 ; 5% FH 8 52 000 & 19 5 2% LR AR 45 41
ZAIEYREE 12 .16 17 .21 K I K 24 h JRE
H&EES,P<0. 05 IV ZES A= E X,



94 o R R A 4R 2022 4 10 A58 32 555 10 Chin J Comp Med, October 2022, Vol. 32,No. 10

2 R

2.1 ESWEXEHEZRAER D EK N

55 0E 6 HEZH L A, 55 AR ) B K BRUAE DR 5
16 17 21 KP4 1l & B 2 755 (P<0. 05) ; 5B AIXT
TR LA K R A S0l R BUEIRES 17 .21 K
R LA YR ARG ( P<0. 05) |, T i 1) 2 15 2 i 2H K Bl
WURES 17 .21 RIWILE SmMmeE kA =5
(P>0.05) ; TEUEYREE 16 KRBT (524571 , #2541 K
I AR 25 R TG 2R L (P>0.05) , W& 1,

2.2 ESWMNEZTAZRARNE 24 h REASE
spA)

AR BEEIRES 12 KA (GERERT) B 24 h JRE
e AE, ARAGZIT#E L (P>0.05);
R X HR 20 K BRI IR 56 16 .17 21 K1Y 24 h JRE
R S T IEE X IR (P<0.05) Ik S
SR R K BUEIRSS 17,21 K1 24 h JREE
o A TR IR (P<0.05) , HLEiE %5
B BB , KCRR 24 b PREE & KR B AR (P<
0.05), W32,

2.3 ESWZHEZR AN

FERUNT AR ZH 5 1E 7 X B g, SOD & & i 3%
TR, MDA i i 3 TS (P<0. 05) 5 5B B2
oA K L R A S AL K B SOD & AR T,
MDA & =K A (P<0.05) , T SOD 5 MDA 7
ERIET SR SRR P E 22 R A
(P>0.05), L% 3,

2.4 ESWITEHZRKAE KB R

RRLARD X6 HE2H 5 1E % 6 BRZH A HE , TNF-  T1-6 7K
A, IL-10 KPR (P<0. 05) K | i ) i vy 2
ZH FIVRL R B 4 S5 A R X} FR 1 AH HE , TNF-ax \TL-6 7KF-
TR, IL-10 7K F_FFH(P<0.05) , A3 S0 20
IR AR 22 52 138 (P<0. 05) | im0 v S 2 5
FREEL ) TNF-a IL-6 TL-10 5 JC i 7281k (P>
0.05), L% 4,
2.5 ESWXMZAZRME N KM EEY R
A

55 IEH X R AR B, B8 AR 4 42 BRIV ET
FITXB2 #4i1 \NO F1 6-keto-PGFla J8i/0, H 25 4
it L (P<0.05) ; SHEIARIXT LA LE AR | 71
TS NS ET R TXB2 5 7)o 1 %
ik \NO Fil 6-keto-PGFla 5 3] 2 4 #i P TH 755 (P <
0.05) , i e 57 et 75 2 B 41 5 i R 6 4 P A9 L i 4
FRZESAKR(P>0.05) , 1WE S,
226 EEWANEHAZRBE|EALR
STAT3/SOSC1 {E S EEE AR ILHF M

R X IR 4 p-JAK2/JAK2 5 p-STAT3/STAT3
fH Je SOSC1 # H /K F U] i i T IE % 4 B4 (P<
0.05) ; SRR BEALAH L, AR = 0 2 75 S 084 p-
JAK2/JAK2 5 p-STAT3/STAT3 {H & SOSC1 & /K
AR T B, 2 B0 ) s AHOREPE (P<0.05) T e 5
TSI 5 R B 4 T B 1 SR IR KO B
Z5H(P>0.05) , LK 1 fizE 6,

JAK2/

R ST Z RN RIBHY IR A B2 (245 ,n =12, mmHg)

Table 1 Effect of matrine on blood pressure of pregnant rats in different periods

2051 Groups %512 K DI2 %516 K D16 %517 K D17 %21 K D21

TEH# X5t B8 4H Normal control group 108. 12+7. 15 109. 59+7. 08 110. 48+7.21 110.91+6. 53

B XT BB 2H Model control group 109. 42+8. 51 136. 94£6. 89° 138. 63+6. 94° 152. 34+7.75°
EFHE T S84 Low dose matrine group 109. 78+7.92 135. 53£6. 92° 124. 617. 12 121. 46+7. 42
AT S04 High dose matrine group 110.268. 16 135. 48+6. 94* 112.74£7. 34" 106. 57+7. 48"
TRFREE 4] Magnesium sulfate group 111.32+8.23 135.59+7.03% 112.52+7. 65" 104. 61+7. 23"

T S IE R X R AL, P<0. 05 SRR IR L #, ® P<0. 05 ; 545

=1 h

WS, P<0.05, TR,

Note. Compared with normal control group,*P<0. 05. Compared with model control group,”P<0.05. Compared with low dose matrine group,° P<0. 03.

The same in the following tables.

K2 WSS EA RAF 24 h JRE F SR (2+s,n=12,mg)

Table 2 Effects of matrine on 24 h urinary protein content in pregnant rats at different periods

51 Groups %12 X D12 %516 X D16 %17 X D17 %521 X D21

1E# %] I8 £H Normal control group 6.26+0. 65 6.19+0. 65 6.22+0. 69 6.3420. 58
FERI X B2 Model control group 6.42+0. 59 8. 870. 46" 9.01+0. 58" 8.47+1. 56"
fRFIE TSI Low dose matrine group 6.5420.71 8. 8320. 45° 7.86+0. 64™ 7.3620. 63
RS04 High dose matrine group 6.52+0. 69 8.79+0.51° 6.54%0. 67" 6. 42+0. 54"
FRBREEZH Magnesium sulfate group 6.36+0. 68 8. 77+0. 49* 6. 48+0. 62" 6.19+0. 51"
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R3I  WSHTSHZE AN AT (x+s,n=12) KA TSRO A Z RIS AR (x£s,n=12)

Table 3 Effects of matrine on oxidative stress of
pregnant rats in each group

Table 4 Effects of matrine on inflammatory response

of pregnant rats in each group

2157 SOD MDA 215 TNF-a IL-6 IL-10
Groups (U/mL) (mmol/mL) Groups (pg/mL) (pg/mL) (pg/mL)
- R Y VIR
LR HRAL 113.25+12.21 1. 81+0. 29 IR 136.48+£32. 13 133.75+3.68  281.57+41.35
Normal control group Normal control group
HIX} AR RN RS ) !
BRI 79. 13+8. 84° 4.15+0.51° BERXTHRAL 265.69+28. 42"  239.42+18.49" 154. 63+31. 46"
Model control group Model control group
) B S R4 IS4 .
(Rl S 95. 46+10. 03" 2. 96+0. 46™ (oSSl 183. 7421, 36™ 193, 54+26. 13™ 223, 1739, 24
Low dose matrine group Low dose matrine group
] Z4 ] o
R S 108. 34+11. 56" 1. 840, 24" RSB s as 137, 57017, 51 276 6240, 15
High dose matrine group High dose matrine group
B RRREEY
GRERA 109. 21£11. 67" 1.82+0. 26" SR 137. 6423, 28" 135, 8215, 24" 278, 9841, 23"
Magnesium sulfate group Magnesium sulfate group

x5

ST % 2 2 RS P B A S PR B R (s n=12)

Table 5 Effects of matrine on active substances in vascular endothelial cells of pregnant rats

in each group

215! Groups ET(pg/mL) NO( pg/mL) TXB2( pg/mL) 6-keto-PGFla( pg/mL)
IIJ Tpﬁéﬂ
2.65+0. 41 28.34+3.53 405. 61+33. 48 584.74+45. 12
Normal control group
T %ot PR 2 , ‘ ‘ .
- 6.97+0. 95 14. 65+2. 89* 649. 74£51. 65° 371.35+39. 48"
Model control group
il 2k ‘ ‘
Al i W, 3.89+0. 64 21.36+3. 04" 523.57+48. 62 456.34+41. 57
Low dose matrine group
FI TS
Pt 2.73£0. 52" 27.95+3. 12™ 436. 41£43. 15™ 569. 45+43. 96™
High dose matrine group
TR AL
AR ER 2.710. 49" 28. 11+3. 23" 435.24+41. 34" 574. 63+45.78™

Magnesium sulfate group

T A IEH X HRAL B BTAIRT HRZE ; C KR ¥ 204l ; D =
FI SR B RIREEA .
B 1 #£4Z2EEEA48 JAK2/STAT3/S0SC1
155300 2R 1 S e B 15
Note. A, Normal control group. B, Model control group. C, Low
dose matrine group. D, High dose matrine group. E, Magnesium
sulfate group.

Figure 1 Western blot of JAK2/STAT3/SOSCI signaling

pathway in placental tissues of pregnant rats in each group

6 WX A ARSI JAK2/STAT3/S0SC1
I R R B AR (X5 ,n=12)
Table 6 Effects of matrine on protein expression of
JAK2/STAT3/SOSCI signaling pathway in

placental tissues of pregnant rats in each group

23] p-JAK2/  p-STAT3/  SOSC1/
Groups JAK2 STAT3 B-actin
3t HR 4
IEH R RAL 0.24+0.09 0.33+0.08  0.27+0.09
Normal control group
G X AR 2
B TR 0.63+0. 15" 0.67+0.18" 0.60+0. 12°
Model control group
2084
RATLESME 450 g 0,4820.00% 0.4320. 08"
Low dose matrine group
) E 24
R A S 0.32+0.06" 0.3520.06™ 0.310.06™
High dose matrine group
TR EEY
et 0.31x0.05™ 0.33£0.04" 0.29+0.05"
Magnesium sulfate group
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PIH 1 3 %29 & 0 A2 A8 N B 45340 1 ) g s
B, Xt = e R B = LA R e s T
PRI 2 B I 4 U S W 22 20 i e 1) R 82 T o 1 PR
BHSRNZ, R H TG R - H R 2% R
PIH %5 9 —Fh 259 , BRREA 240 REAR 22 43 ) ol F e
SNSRI LA I Fs R0 i BRE 7 £ 5 W) | 30 2 6 4
HAHAME PTH K RS 50 A B PEXT IR A58 &
B, IE S L-NAME 45 /) PIH #5280 K BT IR
17 .21 KAYIMLE & 24 h JREE (A& EY BT (P<
0.05) ,iX 5l & 4 L-NAME f98f) PIH
TIA R A ZE SR 3R PTH K RGE ALy, ]
HEFFIRAMSE

TSR DU 2R 2 - M85 51 55 e S A W, 4R
HWHSE SR BT, AW R RR PO a B
TSR ENAMIFGE B, H S AT LS
B2t i P 3 RO LR A, i X i R R AR R
F14 R R I BRI A5 P R A B R T AR P A
T S0 T i PRI MDA 75 & TNF-a S5 52 K+
KB SOD B i & B Ak R Bt R
FHIZ24 0 ET TXB2 \NO Fl 6-keto-PGFla H IfiL 45 N
B A0 M3 WA T A, 2 I A R AR AR, 5 i
JULEH L34 B 1% 98 9 R 04 5K D0 A G . BT 28 5 I
JE A — Pl PR, i i 3Rk A5 P p 3 i 1 1
I BUE G ELZ ) NO 2 55 9875 4 1R 5 1 45 4F
SRR N PR, R R B AT 5] & R R, TXB2
Fl 6-keto-PGFla 43 %l 3 TXA2 F1 i 5 I £ 2
(PG12) R e e, IER IO, —F & —Fh
FHE RSB A BRI 3h 815 ¢ &, 2R FEHLIA
I A TE 0 SE A (R R P s i R AR R TXB2
B2 L, 6-keto-PGFla .3 NI, & WM 56 &
BTG AT I K B 10 790 o 5 ol e e R
T ] B AR PIH K BRI A 24 h JREE H
P U 2R M4 2 W (ET, TXB2 % i [# 1%, NO ., 6-
keto-PGFla F it b 51) , 278 % S 08 7] DLW b el 58
PIH KR JREE A, BRI A 52 PR B

PEaE PIH 5 45040 0 3, 178 P9 B2 5 45 i 4
BERARERFEG X, ARG K LB
RIERT 2 WA AN 23 15 B ), 0 — A= B 38R
N, TR PIH B 1 —F 78 28 4 it 4% 5t v
g S K P FUIE R 2 s i Y, 7
PIH K5, MDA 7KF- 5, SOD & M T [, i il

MR P 4 48P B B 5 L ML B Y
FALRIOS & 90T T 223K, TNF-a | 1L-6 2 i ifE
RIE AL T 1L-10 EAPTRIE QA T, 20
XGHESE " K BUAE PIH K BT A TNF-o | T1-6 & 3%
i, IL-10 B N8, JAK2/STAT3/S0SC1 1553
M5 g RE 1 K A=A Y AT AR B B 9T K B,
JAK2/STAT3 i % E PTH A5 R K B AAR PN 0% 8 0%
JAK2 STAT3 R /K PRy i S SOSC1 %
5 4{HFH JAK2 ST A490 4bFH)E ) FiRTE I $#R
KSR B8 55 , PTH SER A5 2 2 i, ARBF5T
K PIH K EZHZLrh JAK2 STAT3 #fz 1k & SOSC1
A FRIBIKE I RAE SN ( TNF-ou IL-6 7K F-FF
15, 1L-10 7K P FEAIR ) K S8 W K- (MDA 5 £ T
15 ,S0D & i FEAR ) W W, 4578 PIH (9 & A AL
AIRES 90 L, A8 A N BsZ 400 O, AR, s 77
ST SR S R B T TR T B AR AR AE RN, B = PT
AL BOK -, B JAK2  STAT3 i iR 1k &% SOSC1
FHARIBIKF RS0 0] LIEE PIH KRR AE
JIVE, $0H JAK2  STAT3 2 1k J2 SOSC1 #iGi 1k,
PE BT A AL RE 7 IR N KA

25 L TIR ¥ S0 T AR PIH AR R BRLAY I s
K PREE & &, ] JAK2  STAT3 # iR 1k & SOSC1
(2238 | 03t LA I 98 B 2 E S50 5 3501 P9 B2
B, s Z0AE G R 1697 PIH 243K 48, 5
M T PIH A HLEI B 242, G 2Lia TR R AT .
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XA RS T vk 1 M R B4 AR Ak T VR 240 Aif PN Jo )
DI 5 B U7 T

EER RKE,FE b, 5 X, A EE, AL
(R B2 2 2 s = B I B, it 610072)

[HE] BHH HIDUEEREZVREER B MK E AN RN FRRET, Ak R
K B 2tk LR 40 (OCI-LY 1) , LA IR e FE XS 77 52 (0.,0. 4.,0. 8 1.6\3.2mmol/L)1”EﬁHﬂE OCI-LY1 4 f, 5%
CCKS8 A 0 A0 i) 4 T~ BOHI i) Wk 5 (1C ) 5 BRS04 (1) 28 X IR X BR (172 1C5, 4. 1C,, 4,
21C,, 2H) ;(2) ZS AN IRA W FHFERR IC,, 20 4-PBA 41 (5 mmol/L) 4-PBA+IC,, 40, 3% F CCKS8 51 41 g 156 12 ; %
A AAS T 240 B T ; 25 S B ( Western blot) #6408 GRP78 \ATF6 ,CHOP ,p-PERK , p-IRE Lo 25 [ #H XT3
K, RO R LR RARBUE T A H OCI-LY 1 4nfEissE | H 1C,, {44 2. 601 mmol/L; 525 X IRZHAH I,
1/21C,, 21 .1C,, 20 .2 1C,, 440 7 461 % 40 8 7= % GRP78 ,ATF6,CHOP , p-PERK ,p-TREla iAW 2 T &
(P<0.01) ;5 1C,, 4040 Lb, 4-PBA 2 4-PBA+I1C,, £H 20 MO 40 i 22 | 40 M 94 7 & GRP78, ATF6 , CHOP | p-PERK | p-
IREla 2B 50 B 5% (P<0.01) ; 5 4-PBA ZH A7 HL, 4-PBA +1C, 25 40 I 30 1 5 20 Jif 4 v & GRP78\ATF6\
CHOP p-PERK .p-IREla S FIFIEW R TH 5 (P<0.01) . £ X & RAM G| OCI-LY 1 20 3 5, ol fE i i B0
OCI-LY1 21 PN J5 D0 i 38 DA T 75 S 2 ML 1

[EgER]  RIEPET B Ik ELAH MR XA 2 5 P9 5 I 7 355 A O 7

[FEHZES] R-33 [ XERFRIZAE] A [iﬂéﬁﬂ;] 1671-7856 (2022) 10-0098-06

Induction of endoplasmic reticulum stress-mediated apoptosis in diffuse large
B-cell lymphoma cells by p-coumaric acid

HOU Zhufa, ZHAO Bingjie, CHE Hong, YI Wenjing, LIU Peijia, LIU Songshan "
( Department of Hematology, Hospital of Chengdu University of Traditional Chinese Medicine, Chengdu 610072, China)

[ Abstract]  Objective To investigate induction of endoplasmic reticulum stress-mediated apoptosis in diffuse large
B-cell lymphoma cells by p-coumaric acid. Methods Diffuse large B-cell lymphoma cell line OCI-LY1 was treated with p-
coumaric acid (0, 0.4, 0.8, 1.6 and 3. 2 mmol/L) and the inhibition rate and half-inhibition concentration (1Cy,) was
determined by CCK8 assays. Subsequently, groupings were set as follows: (1) control group and p-coumaric acid groups
(172 1ICs,, ICsy and 2 IC5y). (2) control group, p-coumaric acid ICy, group, 4-PBA group (5 mmol/L) and 4-PBA+ICy,
group. Cell activity was assessed by CCK8 assays. Apoptosis was detected by flow cytometry. Relative expression of
GRP78, ATF6, CHOP, p-PERK and p-IREla proteins was detected by Western blot. Results p-Coumaric acid inhibited

[fEER AN 1 (1970—) , B B FATEIR, BF5E 7 18]« MB0% P P 4550158 . E-mail ; houzhufa2021@ 163. com
[BISEE I XA (1968—) , 55, FATEEIE W58 7 1] - LB FR VS 45 A58 . E-mail ; pine009@ 163. com
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OCI-LY1 cell proliferation in a dose-dependent manner with an ICy, value of 2. 601 mmol/L. Compared with the control

group, the cell inhibition rate, apoptosis, and GRP78, ATF6, CHOP, p-PERK and p-IREla protein expression were

significantly increased in the 1/2 IC,,, ICy, and 2 IC,, groups (P<0.01). Compared with the ICy, group, the cell

inhibition rate, apoptosis and GRP78, ATF6, CHOP, p-PERK, p-IREla protein expression were significantly decreased

in the 4-PBA group and 4-PBA+IC,, group (P<0.01). Compared with the 4-PBA group, cell inhibition rate, apoptosis
and GRP78, ATF6, CHOP, p-PERK and p-IREla protein expression were significantly increased in the 4-PBA +1C,,
group (P<0.01). Conclusions p-Coumaric acid inhibits OCI-LY1 cell proliferation, possibly by activating endoplasmic

reticulum stress and inducing apoptosis.

[ Keywords)

RiE MK B A Ik T ( diffuse large B-cell
lymphoma , DLBCL) 52 8 A 5 UL Fl i B4R 28 PR 1Y
WREL 4 20 g 22—, 4 JE 2 A 4 B8 (non-
Hodgkin Lymphoma, NHL) % 4 () 30% ~ 40%"'" ,
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RIS ISk AT BRI ST Tk, AR B FT )
BT SRR DLBCL f4F F , FE400 458 HAE
BLi, LA R DLBCL TS FAR s e i

1 #RfnrE

1.1 ZHp8
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diffuse large B lymphocytoma; p-coumaric acid; endoplasmic reticulum stress; apoptosis

BFN60808875) Il [ H &l B 24 B _I- v 25 B} e 240 Jfa ¢
PEr
1.2 FERKFSMNE

X SR E BB T AR AR R B A B
OS] 5 RS DR S S AR 57 42K 3 TR (4-PBA) I
Sigma; CCK8 77 2 L g T 00 A i3t =
KA A RS H] ; Annexin V/PT 8 723857 & W
H 2% BD /A ; GRP78 . ATF6 . CHOP | p-PERK |, p-
IREla FUiK I B-actin HLARI W H JEE Abcam 237 ;
Western blot ZJff Jifd 4 fi# i . BCA 85 H ¥ B2 I 22 i 5
& ECL 2Ot & A g E = RAEYHEAA
PR T, AR e 25 0o AL 1 T8 v 30434 1T 5 3 =
A [ 22 E BD 28\ 5 kAU B bR B R
77 HL Pk B A5 A BR 2N 7] ; Bio-Rad 4= 31 AE AR AL
i REERHCARRAF,
1.3 EWHE
1.3.1  CCK8 A 4t i 3 78

& 10% iR 2F L3 /9 RPMI 1640 55 37 5L 15 5%
4, & T 37°C 5% CO, . 95% I K - A P i 3%
B A, AL AR 1 Wk O K I A i T 5 2

O HUA: K40, 72 18 5x10° A~/ FLAY 40 =
F AR T 96 fLAR T, BT 37°C 5% CO, . 95%
MR REEREFRA TSR 24 b, A3 AU A [R) v B X 7
%(0.0.4.0.8.1.6.3.2 mmol/L) , BN FEAE 6 4>
FATAL, AR ZE R SF 24 h, FHJE, BEALIDA 10 wL
CCKS ¥ ,37°C 4k 24557 2 h, 30 o B {300 1 450
nm A0 62 BE (L. (OD) SR PEAh 4N A 17 00 . 10 7]
F(%)=[1-(0D L4 -0D =z H4) /(0D X} 1R
ZH-0D 25 H4) 1x100% , THHEX & G R 1C,, #H17T)5
1.3.2 Annexin V/PI XA 40 fE I8 1=

B K40, 72 B8 5x10° 441/ L) 2%
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FEEMAME 60 mm BFRILA B35 24 h GBS
M. (1) 25 FX R W EIR (172 1C5, 4\ 1C,
H .2 1C, 4);(2) 5 XTI & G R 1C,, . 4-
PBA £H (5 mmol/L) ICy,+4-PBA 2H . $&ZH 514350 m
AN F G R EY 4-PBA, 2K Annexin V-FITC/PI
T ) GRS DU 20 O T, 4 FH KR B IR 6 %
KBRS, & A Annexin V I PT 19454 2% il
IR BRI TP E 15 min, U 2 40 {SOR: D
HHRLPR T IS BT S A LR T
1.3.3  Western blot £ ll GRP78  ATF6, CHOP | p-
PERK .p-IREla EH# A

WEH (1) 25 A R X SR (172 1C,,
H.IC,, 4.2 1C,, 4) ; (2) 25 X IR 4] X & 5 iR
IC4, 4-PBA £ (5 mmol/L) .IC,, +4-PBA 41, #i 40 %
3T, 24 hJE WOSE A M I R S A SR B
I RIPA 246 22 vl 24 f7 , BCA 5551 60 I £ 200 it
LY b R A WK B, 28 10% SDS-PAGE HLK
5 Ko iR B 2] PVDF I E 5%
MR ERME 1 h J5, 7355 GRP78, ATF6
CHOP .p-PERK ,p-IREla (1 : 500) 8 B-actin (1 :
1000) —HI7E 4°C FIEE K, 155 AR A e Y il
B HEEIR T ME 2 h, ECL k5 & 46 I f0
R &7, 8 Bio-Rad £TRERG R G R E R,
Image-ProPlus 43 #1626 B | UL B-actin "N NS, X 18
2 HAREE B oA 1, TR A 48R R ) A
XPRAE, TREE 3K,
1.4 FitEHE

iz FH SPSS 22. 0 # {4l GraphPad Prism 8. 0 4k {4
BTG AT TR TR IR AR 2 (s )
I, Z 2 A R LR R R 22 07 25 43 #T ( One-way
ANOVA) , P<0.05 AZESAFIFE L,

2 R

2.1 XEEEEXT OCI-LY1 2061 5 59 2 0

Xof A 5L R L A S 1 A il OCI-LY 1 24
LAY 145, X 7 SR X OCI-LY 1 #i M i 1C,, {H N
2. 601 mmol/L(Kl 1),
2.2 XEEEY OCI-LY1 HAE T8 2400

A EX A, X TR 1/2 1G5, 4 .1C,,
4.2 1Cy, HANIET- B B34 n (P<0.01), H 2
FI AT (K 2) .

2.3 XEIEEX OCI-LY1 B0 A B M At < F
HRIERIF N

55 E A AR F, X & BLR 172 1C,, 4 1C,,
44 .2 1C,, i GRP78 ,ATF6 .CHOP .p-PERK ,p-IREla
HHRBI T (P<0.01) (E13),
2.4 3EI A BRM R 3T E EEREA OCI-LY1 4

Re B 22
T2 B U T R R, 5 as R IR A E

1C5, 41 1C5, +4-PBA 41 41 M 98 7~ W1 i 7+ &, 4-PBA
L AN T B AR (P<0.05) 5 5 1C,, ALAH L, 4-
PBA 4, 1C,, + 4-PBA 41 40 ffd 0 T B & B Ik (P <
0.01) ;55 4-PBA 4HAALL , 1C,,+4-PBA 4400 -1
TR (P<0.05) (& 4A K 4C) . CCKS8 ¥4 5
R, S EAXBAM L, IC,, 4 . 1C,,+4-PBA 441
gm0 T 75 (P <0.01) 5 5 1C,, 414 1, 4-
PBA 41 \1C5, +4-PBA 41 40 Jifd 3 il % B . B AIK (P <
0.01) ;5 4-PBA ZHAHLL , 1C,,+4-PBA 440k %
A T (P<0.01) (K1 4B) . Western blot A il 4%
RN, 52 FX AL, IC,, 41 4-PBA+IC,, 4
4 ifs GRP78 . ATF6 ., CHOP  p-PERK . p-IRE1a 2K [
FIR I T, 4-PBA 441 GRP78 ATF6 ,.CHOP |
p-PERK .p-IRE1a A BFEK(P<0.01) ;5
IC,, ZHAH L ,4-PBA 4] 4-PBA+IC,, 240/l GRP78 .,
ATF6 .CHOP .p-PERK ,p-IREla 25 11 3% 35 W i B
(P<0.01) ;5 4-PBA 414 I, 4-PBA +1C,, 4140 }iE8
GRP78 .ATF6 .CHOP .p-PERK .p-IRE1a 75 [ 354 B
BT (P<0.01) (K 4D)

1 XA ARV OCI-LY 1 4H 44 5 14 52 )
Figure 1 Effect of p-coumaric acid on the
proliferation of OCI-LY1 cells
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WS X AL, T P<0.01,

2 XPFEFGEN OCI-LY1 40 T 1Y 52

Note. Compared with control group, ™ P<0.01.

Figure 2 Effect of p-coumaric acid on apoptosis of OCI-LY1 cells

T 53 PX A L, ™ P<0.01,

3 XPEHRERRNT OCI-LY 1 41 P 5 7 S8 OG22 3K 52

Note. Compared with control group, ™ P<0. 0l.

Figure 3 Effect of p-coumaric acid on the expression of endoplasmic reticulum stress-related proteins in OCI-LY1 cells

3 g

DLBCL #5422, B4R R-CHOP 397
D7 ] LIt — A 3 m AP RIOR  (HIE 40% 1 (B 2
WELE K/ MER PER S R, VIR A A
BORIT LM/ B2 R B IRIT AR, MR TR
VE R A I 5 0 32 B2 o 2 — |, A IR P ek

PATHELE microRNA 3R IK#E SNU-16 ' ¥ 4 Jifd v
KA HPURMEAT, T 0% PERK-elF2a-ATF-
4-CHOP 3@ B 25 i i 40 i Grp78 b8 i 75 %
AT, BeAh, X R v e 1, 2-
FH LR 25 245 T B4 W 11 fie 2 RO e R ok ol ) L
WEGIZ R SR, %t BB AE DLBCL 1 A9 1 H
AR ERABEGE, Bk, ARBFSE L OCI-LY 1 40
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T S XA L, P<0.01;5 1Cy, 4RI, # P<0. 01; 5 4-PBA 41t , %4 P<0. 01,
4 A P 5 R N S A SRR AE ] OCI-LY 1 20 i i 52 0

Note. Compared with control group, ™ P<0. 01. Compared with IC5, group, ™ P<0.01. Compared with 4-PBA group, ** P<0. 01.

Figure 4 Effects of endoplasmic reticulum stress inhibition on p-coumaric acid-acting OCI-LY1 cells

RRGE TG BRIV T XA SRR AT OCI-LY 1 40 i 1
(1375 A8 B AL

WFFE 22 B BT I BT 16 7 W B RO e 5
AR AR sE T AR W EERIBES T
M OCI-LY 1 4ifiepy g 1=, H 2 B S 0 o7 =X
FRARILAE TG R, R Z R X OCI-LY1 4 ifg 74
T-HA R AR . BF 5T s R 40 v oy 5 IR R
P P AU MY i, AE LR R R AE N R 2
Ko s 2 5T FEIE RS, N
IS A B AL g Bl PERK IRE1o F1 ATF6 Ji 33
GRP78 [ I I P 78 AR T 1 DR 2 5 2 PN o I o 384
M ,GRP78 AL B LA B, R 4T & & 1 RN
LS I ES R GRPTS 1M -AR TS Bl & B 2 A
S BLIE # A P &AM, PERK #4955

elF2a B L , BH - 43 238 11 5T i) B0 %8, (R R 1)
PERK {55 FiH% K7 CHOP, 155 DNA i
Uit 1, NI (Bel2) ', B, ATF6 %
P B R FAR, 7E 8 BB W L3R e BE ( ATF6f ) 4 il
P P9 7 SRR DG R e g B R 7 e AR v, AT
WF5E T GRP78 K LT i 0 o5 76 X R T Tl iy
OCI-LY 1 4 H i 35 , 45 S 8 R % 7 5 R T T
OCI-LY1 4fi i 1 GRP78. ATF6, CHOP . p-PERK .
p-IRE Lo £ 7615 B . T 5, i BH X 7 5 R 3 3 75
SRR T 11 P 5 DX 7 A 0 S R, AR
FEARE] T SCHIAFAE A UE S, 3k SE R 5T HR3E T K21k
AW, B B (Oroxin B) \EHMT2 41141571 Bix-
01294 %5 fEfEA 'S B Ik TR 40t 3 788 4 P Jokt 99 iz
W, N BT A T A A X
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TR S A A o PN JE IR

AT FER A 5 9 7 S5 A i 77) 4-PBA 1 FH A, 45

S OCI-LY1 40 1=,

RER, 5XFF G 1C,, 4UM L ,4-PBA 41 4-PBA+
IC,, 440 M 1= S GRP78 . ATF6 . CHOP , p-PERK ,
p-IREla £ 1 3835 W] 1 B AR, {H A48 Lk 4-PBA 4,
4-PBA+I1C,, 4 M P4 1T- & GRP78, ATF6 , CHOP |
p-PERK \p-IREla R W&y, $2mxi & 5L

PR 5 0 A0 LA T2 i P JB X R B S Y, P B Y
N — R T NIRRT S

25 LR A9 3R W0 AR R AT RE OIS TN

TR A 5, #EiA S OCI-LY1 i T, 2 —
FhAG %% B4 VA 7 DLBCL 1Y ¥ 7 T B 25 %, % 4% i
DLBCL BYAY7 R B 8 0 25 - E
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Comparative analysis of animal models of Henoch-Schonlein purpura and
discussion on modeling ideas
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[ Abstract]

causes kidney damage. Compared with the large number of clinical studies on this disease, there are relatively few reports

Henoch-Schénlein purpura ( HSP) is a common systemic small vasculitis in childhood, which easily

on animal models. Here, we systematically summarize the establishment, modeling method, advantages and disadvantages
of the current domestic and foreign HSP animal models, expound the research status and existing problems of HSP animal
models, and discuss and analyze the HSP animal model establishment to provide ideas and references for scientific research
on this disease.

[ Keywords]

Henoch-Schénlein purpura; animal experimental model; thought discussion
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7 01 45 9% ( Henoch-Schénlein purpura, HSP)
s JLEEI I B LAY I A AR, SEREE H R (HSPN) 2

iSO SR ™ ) O KA, S L I B UL
QAR INERB , HAT RO R B T e AR AT
A 753 £ L AT R Sy 0 R SR R, IR
FIRITHEGE AR . HATET HSP 5 HSPN
AHE 2 DA RIS 0 3 26 T R AR BEAR B
PRSI JRI BRI, A7 A IR R SR HIL IR iR, o7

MK, %8 BRI S A 1 ) S o A R A7 7 Sk
B KT R S HAFTE# R P MG SR A T
TALKE AR AL SMEE ST HSP Sl 4 ] o REL i B 9E
WA ERRTT 5 Bk 25 T T AT VA 4 0 A, R
i HSP B4y S i A0 i el 4 AR B, LAIEAR S RHIE A
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1 SR IgA BREWsREEE T HSP X1
IEE

HSP SR TgA A ME 1ML 9¢ , HSPN F TgA 5
i B R BN N ER R L) TgA Sy F 0 iz
BREE VBRI R B 2R Reamy %51 N 4
AR b2 [R) — B 1Y) 4 B R G0 a2 FR R A7
BARFRIIE, EAEKICE" 208 1A Bk
Y SCERON AR T HSP S S R pF
RIEE R 20 KM /IR TR 22 e 25 1 + 2 e ik e 3 B
JERROK R R, SBT3 AR AR AN R A bk
ENJEBIK  FHEN 4 mg/100 g, 58 1%k, 33 )5
T ERE AR KRS, fl& N8R 0.5
mL, FAH 1R, 2 E 14 R, a7 2§ ki 4t
MR, R 1R, HH 0.2 mL, %%k 3 d,
MRS A 3 BN B BT Rk SR R,
JRFNE LBV A28 4 5 A8 HSP A —3, Ik
BRET AR gy S0V A5 i e R i A vk e PRS00
IR 24h IRE A E &, MWEHHREZEY
( circulating immune complex , CIC) 7K | IfiL 1§ A AEFE
b B AU AR N HOK T3 BT B AR P
A0S 3 AR R AR v R B, B 2 /)N BRI 3 DR 2R
R IUEF M S A 7 ) M CIC KB B T
B B s ZRE X AT LR CIC PO, 3 i K 44
hin, FECHERE ) Bl ) SRR AF ST SR B, HSP 19 &
S ML 55 4 e R A A O, BRI 5 Th17 44
MEAHZE T RORyt 5 35 Fl1 Treg 40 L #H 5 1) Foxp3
TR FE AL BeHR Y ZEIF ST TLRY B g
BEHTARXT HSP /N BR3P 1 Ry 5286 vh | df 3 qRT-
PCR HAR KB, oA 75 Uk B i1 5 HSP AHA
&b, RORyt 5 Foxp3 7E Kk ' () 3R 35 5 HSP #H
], ARt s Ao A5y =2 DA B BE A 7K 3 A T AR
W RS, BN RE Y RiT, SRG RS 46 T
R R G AR HE TgA 87 A B UTRR, T 35
755 HSPN FHALL o5 BEAH A P 724 2048, {H HSP 4y
TEME B2 92 1 H B EN A1

2013 4F g A2 U A U T A B 3 B T VR R
FHATE HEE 1 (BSA) + IR 2 05 (LPS) + b 54 Ak ik
(CCl,) #E47 HSPN w45, SL 8 sh 4 o KM M 1 /)
B, BT 10% %% 5 BSA 1200 mg/kg W H |
H 1R, 52k 6 Ji; 5 T BRI 0.5 mL+CClL, 0. 1
mL B2 RS, B LR, RS 6 JA DL 0.9%
AR IC 4] 0. 025% LPS 4 H /N LR & bk i 5t
0.05 mg, 7655 3.5 FEST, B 1 ik, &L s

A 10 DRI /NRBE T, IREE A FHYE R R 90% ,
AR AR Ty 3K DA PR | AR R A A 34 BH P AR Dy i
BRI R s, (AN 252K 2 BAEE 2%, W)
L AE SN

AR A H B 25367 HSP & &, g
PE2h A Ah) i HSP sh R0 (i 8 B i A, Ho
B 2 SR TgA BN SL 30 S W AL Y il
B 4 v B JEVARL, i S DA b e A 2 W E T R
Sl I iR A ST AR AR SR 5 5 R N 22 I B
YER R EPUR BN, I DL B 857K 5 P AR P
e 25 (RES) B 20 TgA B 4% 7 1k, 37, HSP
SIS B A A R AT S I 53 i 6 S 56 Bl Atk
AT — BRI DR G P28 A6 I K 1z Jik: VB L g A4 W 5%
W, gkZE B4R B T #4456 T HSPN 31
BT BRI L, 25 B AR R HIE S TgA B
BIPIAR XS R SIS IR R EAT T P
RUEZE B TR AR R, B J6ia H BSA BEE LPS K&
CCl, Jr ikt IgA B0 SD KR ERAL A, Bl F = |
30°C T LAZEIEKEC ] 10% 25 B BSA , b K B 7
2 8 & (400 mg/kg) , B2 T i BRI 0. 3 mL+ CCl,
0.1 mL, &8 1,29 8, T 6.8.10.12 A4 H/N
U FHIKTEST 0.025% LPS 0.2 mL, 3 T4 9 JAJTF
LR FERHEAR 10 mg/kg () 25% T 32 7K 52 4 v B2 5 4
RIGYIRER  SEARE R, 6 HOR R BE T AR I
PR L2 U IR R R BE , R B 1 B 2 A 5
BTG HSPN 2284k, I DL AR T 4580 T FH AT ot
B 6T HSPN R BRI R 28, 11 PR ZH 23 53 26 1 Y
semgte ) XA ANET T HSP Sh¥ S A5 R 1) i
BEE, g BE 2596 97 HSP WL B AF o $R 40 T
K,

3R HSP 24 S5 56 455 7Y (1 44 2 B IS K 405 St R
TIAEE 22N R TgA B 95 F1 HSPN (1) 9% 2 5 1L AH
2L, HSPN ] B A A B IR 2045 B AR R LI 1gA
B o WSS ) IS 22 O EE T B R A A [ T ke
TR AU AR B O B Ik, 22 A AR A B
JE SRR VR AR S B [B) G, i R ARG | Rz Bk 5
B BIEU DA AT VR 1+ 2+ U1
foeidks OGRS ) J (RIS 2 18R 2%, 28
KBHCT e i ARG B2 W5 K 3l Y A Ul
P RS, A UL, AE R AR L B 1 5
T, IR B T8 R BTG TeA B S L
B[R IR 25 G B A M5 T s P 25 %5 HSP
e,
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2 RIEINE SR MR B3 HSP 3h4 SLIG iRy

H AT 52 A 2o SR 58 0 1Y) & v i TR L
VA5 I SR S e o S A T 1 TR 5 A
SR, XFR G A Mt o Y i A
AU FHENE HE E (OVA) fERNBUE, B S IRk
TR 25 5 7, ¥ 7 T HSP oK BB | ELA 34
TLHC10 HoSD KEGERM MM SR 1, K54 T
10 mg/kg OVA FLAL W T 7, £155 OVA %9 (20
mg/mL) FIRRSEREFILL 1 - IRE @S, &
Ja 1,33 ], 3 5 HT 10 mg/mL OVA A3
KRR T K ST, R 45T 0. 3% OVA /R 3ER
IR B2 ST, 43 5 A S, B8 0.2 mL,
PR 7 2K 80% SD I B 8 R 748 11 B A7
B RS9t , 10037 98 RE PR 7 BH S T, B O HE s &R
HECAH L S TG A B33 98 TgA e & 4 W) Ok
ARV (+++) , ZEEZLL5E MR HSP & s K
St SRR A B st R A CE R R E T i
A AR AT, PR B T 70 8 A s o D B AR T
HSP SRl A5 75 43 R 3 845 Setl g it il
TR, RIIEESE 22 BARUK 12 1 1IREG DRSS
2 3 A e skEh G s i MR | H oK I B R R
P ST R, R s ) B R R S
RoEafi 1 VIRAFIAR (8 H 1 mL) , 5
1R GESE 3 8 SR 5 PR bl 0 & o iU R, B EE
Sk HR bk S 8P (R A AR BEER 7K (10 mg/mL) 0. 5 ml,
ST B, B NS 0.3% PR AR (AR Bk 3t
1 mL,%%5 5,55 0.2 mL, PUEFA 24 h 50 5)
YRR I PR 55— M B0, 2 JE S ), B Tk A
MO B S 1gA | C3 e o ek I, 1A 45 G &
PR, M AD AR AR AR 2 B0 ) B R B L IR AR ] I
5, MR T IgA BT AMA C3 BRAIR, J2 K 2B
PP AR F5 4 HSPN 91, 2855 HSP & LAY I 7 7
o RE AR LA, & B HSP BRI ] LU L 25
HSP HHAE > ik 1545 a2 A R iy X &
BUIFUESE BRI R AR LT 1gA Sl BT 5, Sk
PR HSPN f8 38 FH DG LT 2= A I HAT — 2k

K FH T 250 38 4 7 SRR HSP S2 36 s i il | L
A T AR (R B A AT B, BEAR A M BTAUL HSP B2 ik
PRBESEAR 5, A B THESE HSP 44048 RE AR A3 4H G
() FAIL ], (R TR 20 3 4 B Ik 98 B At B0 7E S
ST ERAL, 5 HSP [ &k B BRI BEAS R, i i £
SN AN Ui G R ML A 8 A RS AN AL

3 #tXf HSP sh¥) KRR B 2 R 405

JUE TSP ol ¥ S 0 B R (1 ) S AF 5T B e R
THAAE, By /R, FE 2 RR L RS,
R IA AR BLIE AR HSP, I 0 2 I R F
FE 2 ENAMNE KRB WIFA—8, o FENR
HSP Z—Fh D TIgA i £ RIERE G YN0 E 40
BRI A o, B2 B R IK B i O K,
IR By S AR A AR I TR IR B Y TgA BR C3
DU, 6 T HoAh S e BR AR 1 1gG L IgM 2 R DR BE
LA TgA DUBUN TR ; 534N A shi 15 A0 1)
Fe ek s 2 R G R, IR AR HSP A & B,
HRZHEL WP AR 1gA 2K FeaR1, X
AL T R N T FeaR 1 305 AORZM 27
PRI X BB A 75 HAF HSP & WLk AR e
RiEHE, Xk, Li 252 B TR & L, BT HSP
(1) IR 1gA S S WITTIR, C3 22N 1Y
FERRHIR R, T LS R BRI T [gA DIEURT C3
R, 5 5 45 [ A SCk A — 30 A S
BHIHA I T 19G K IgM K- (B AL FETE TR 43
FHOG HEZH b s LR I PR R HSP [ & P 2 k55
P — 2 TR L JE T A A R N B A E R I TgA
Al FeaR1 Z 8] (%) A B /E FH o] BB 7E TgA I 45 &R
(IgAV) BRI ALE & #EAE T, B W] G 8 T —Fh
B R RHLE, ST TgA Se & A Wl o 33 #h
g AE G HSP B S BEMLEIFF A e

4 HSP 304 LI R pY IR 4 1 2 BB B R

4.1 HSP HhYILEEBMIVK R AR E

HAETE M SN ET HSP sh¥ SE i A8 i #RR 32
BT 2000 4E LU, HULE R E0Y ) 8t
TR S, BB MR T 1gA B A )
FE A+ SKE AEHEAH+HIEZ P+ T0&
Ak BRIE B H + IR R E A RIL S B =
MBS ) g uE 45 A B sk S e ah i 7, &
T HE A I A A B BE SR K ) R P MEME /N, W
F 2R H + 5 2 B+ W & AL SD JEME K BRA K B2
e HE R A ek SD HEME R, hITESS A 1
RS A7 A 23 $E SD MEME R B R B A A il vt
MR 5 , 2 7F 3~ 15 JAANSE gt i A L E 8 AR i
T, EEATE R R A S = A A HSP 41 il
PRI TR0 LA K2 B JEk R0 B o BRTE 25 It B A it
TR UL B A a) | 3 A 7 ik s S AR B A R,
TEWLFE 1,
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TS M 1gA BB sh sk | i 2K
Fie: T AR08 A 52 o7 Do BEEA) 7, FROAR B 23R4 T AN )
FREE 1 Bz Bk e 28 B B 3 405, 9T 22 D7 T A H 4l 52 o]
IgA FRELR S BB 40 4 5 MUk SR B3 4E HSP &
A R RFLA R E 245 5 I AL 2 HSPN IIfi R 2 30
R B S B . (HE H AT HSP 3h 4 50 KR Y
AR & DR AP AE L R M, 26—, e B 1R
TgA BRI (4 35 5 T2 AN (SO HE L S B0 iz ok 55 9 )
B ShZ I, 1 H HSPN I IgA 5 95 B8 35 A7 78 &G 4F
AT G 22 5 DR I 2 s A 1 X DL 5 4 A 41
HSPN $J & JBARAY 465 = 5% J1 T 264 48 48 sz o Jit B
TR AR R | B SR T T 5 HSP A I PR A B A
HIE {ERXE L4 THI A HSP B9 &I BRI B S s 3403
B,
4.2 HSP WY LWEBMHERKERE

SEA SR 2T, 2N HSP B SE AR LAY
ST AR DL AN TR U] . — 2 v B3 4 AH AL D
W), RISeg it B 4 s i S0 B A R AS BB Bl S iR
BB B B S AR AL, B N A A B e

T, RIS 5 B DR 50t , S 07 A0 B8 A 9 4 i
JEIA WU i 23 A A R R AR 2 2045 4K
A I 250 A0S )V J FRAA 2 F) HSP 5l ) S 9 A8
I PR A4 52 5 B2 T e 5 — R R 19 A O, A
i 22 BASE Y )l Sy AR B2 D T 0 IR S B Y L, T
BT HAT LU0 I AR E M A T e (R % Y
FARHLEE B K36 97 8 25 I FE 2 ARAIE . BT LR
[, 2 B A F T A1 i ok = B ) HSP 52
R sh YRR AR O T, % T HSP (JUHE HSPN) Y
IS, 3 0 A 5 AR 1 552 6 5 B3R Uk 9 7 sUHR R
HSP 5 g6 R n] GE S 42 w5 HSP 3l ) S 4 e ¢l
WEAPER TR Z —

A AT —Fob Sl P R F) g A 2 — TR A2 2%
BT, e Z AR R ROR 1 A, AT PR R
BB FISEE . HSP N 2%, K B i A T, B
i Bz A5 L2 P PR RO T AN BB SE 4 S B A A o
RABIFTTEAAL T 2 KA B SV EEAS i — 205
WA, SR BEAR PR EAH S S HE A S AR L R 7K
- FE P Bt KT I TR AR

R 1 HSP SR L AR

Table 1 Summary table of HSP animal experiment model construction

jEL iR AEGy L) ik Per AR
Modeling methods Year Experimental animals Method Advantages Inadequate
FEE HSP N B2 & S5 4
Py E] . s = RNl 7
2001 4F BB S fA R 1+ R BRERL o DO ESIARE
2001 year KM mice Ergot protein + indian ink onsisten " - cyele a8 ong anc fhe
endothelial system injury incidence of lesions is low
fls s TgA ' A and immuno-activation
Refer to the TgA ) - B BSA+T A R 7 £ 2 BAOr i, ER R S BENESR
nephropath 2003 4 SD KB ) -
phropatiy 2003 vear SD rat BSA+ Easy to operate, high Experimental drugs are
model method yea as Staphylococcus enterotoxin repetition rate highly toxic
N L VE R 2y R e
2013 45 B R IR RO RIERR LR
2013 year KM mice ABk BSA+LOS+CCL, Short molding times peration 1s compiex, te
mortality rate is high
e AR i) L, A i, A
TR 5 . e, s
M LB i Tl SEI R T A
sk 2010 4F K5 ey i o AR F A
Type lll Big-eared 5 ort molding times, Stong gy changes are
P . 2010 year > . OVA+Freud’ s operability and high
anaphylaxis white rabbit . . not spontaneous
principle method complete adjuvant repetition rate
AR i) L, B R, A
. b= L=
KT SUSD SEE s leals LB T
o3 1 K FE I KGN DO e e
Big-eared OVA + Freud ’ s complete B ’ & Skin changes are

“95 IE &5 A #2013 year
LN

“Combination

of disease

evidence”

model method

2014 4E
2014 year

white rabbit/SD

rats

SD K
SD rats

adjuvant + dried ginger,

custard, pepper decoction

BSA + LOS + CCl, + & #1 3R
B+t 2K

BSA+LOS+CCl, +humid heat
environment + dry

ginger water

operability  and  high
repetition rate, Suitable for
TCM research

I i) 0, & ] T R v

PEEELS G
Short  molding  times,

Suitable for TCM research

not spontaneous

B2 2 JUT- R
Operation is complex, the
mortality rate is high
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Mechanisms of chemicals in establishing animal models of liver injury
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[ Abstract]  As the main organ of human metabolism, the liver has important functions such as detoxification and
bile secretion. Liver damage may lead to adverse consequences such as cirrhosis and liver failure. As the basis of liver
disease research, liver injury has been widely subject to scientific research. Various chemicals are available to model liver
injury with different pathogeneses. This review briefly introduces five mechanisms of animal liver injury caused by several

chemical pathways, such as oxidative stress, interference of RNA synthesis, regulating enzyme activity, cholestasis

induction, and promotion of tumor cell formation to provide ideas to study liver injury.
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1 |HMH

L1 S

P4 54 Ab Wk ( carbontetrachloride, CCl, ) /£~ Tk
BRI — AR DR B, B RO IO, B
C A 57 A A P T 5 A5 A58 28 e O B9 k2 )
J HAE FAL 2 B2 3 3k ST s vy R
B S SO 3 U A B f . CCl, #EADUAS ,
A 220 i (5, 2% i P450 ( cytochromeP450, CYP450) %,
WO =S B (- CCly) R BT A A
2L (CCLOO - ) ZF 3G P A 2, W A
(reactive oxygen species, ROS) K i 2R, #f 1 5 I
A B R A>T A S5 G, 75T ITF A0 B g 5 et
AL, SR I EE 5 DI RE A2 1, 5 BUN 20 i & A=
PRI R I 5 FHEVR, - CCL, 4 B 32 20 I 40 i 4
A U R 1 6% 25 8 05 P A B0 PN DA B Uk
JART | NI 52 Wi JHT 20 4 A5 20 8 , 5 SO 40 i R
Fe, TE A AL BDEOIR B R, B A L s 1L
('superoxide dismutases, SOD) FIZ Bt H Kt &AL 9
it ( glutathione peroxidase , GSH-Px) VE S 140 B Py
BRHTA AL, PO IHFE, SRR E TR, A
A [0 U N =N A S [V (B~ S 7 B T i 3
( malondialdehyde , MDA ) & £ 8 % 7+, ccl, 18
TP P T JE AR A 4 R R R A R
R P B 9 AN RE R AT B R K B B BI (high
mobility group protein BI ,HMGB1) ' HF 2k
— Toll FE3Z14K 4 (toll-like receptord, TLR4) W s ,
fif 1L-1 32 4K #H 3¢ 34 B ( interleukin-1 receptor-
associated kinase , IRAK) 5 #8FE /40K 1 88 (myeloid
differentiation factor 88, MyD88) fiff B 31k A MIIE I,
HETT B0 9 3K 8 IR F 32 4K 48 OC B -6 ( tumor
necrosis factor receptor associated factor-6, TRAF-
6)[% i 5 IxB #H (kB kinase, IKK) & & Y ik
Ak, 4% 5 54 [ T — kB ( nuclear factor-kB, NF-kB) {5
53 [ 1) G SHEER 111 40 F NF-kB p65 Bl iz 31| JF-4ti
NI 548 DNA JPHIE56 S804 ™ A8 R e
S, NOD FESZARHR I 250 3R DG 2 1 3 (NOD-
like receptor thermal protein domain associated protein
3,NLRP3) ff: 2y NOD #5214 52 i v fi Jhy o 2 ) —
B3, ATRE TLR4 {5 5 0% JE i NLRP3 S84 /IMA iF
MAE#E 40 AE A 2 - 18 (interleukin 18, 1L-18) %5 R4
HF R RSB ALY TLRS {555
T A KA NLRP3 S/ MA i — 254l i 48 ik P 1
B, S B AE PR BN | 5 B AR AiE SN

AEVEDEER, 0 R AT 40 f 05 5 T, A, ecl, i
A A AE K I F B (transforming growth factor-
B1,TGF-B1) MIZIKR" | M3 27 4k Ak 1) Sk 2
Ha—HF 2 AR 40 MY ( hepatic stellate cells, HSCs) , #f
T 35 B 21 4% 44 i A B At fiE 71 22 BT (extracellular
matrlX,ECM)ﬁgg‘%ﬁ,lﬁﬁﬁﬁ:g:éﬁ/ﬁt,EFE&H:F:J:J'ET:{%
N,

CCl, 175 T B A2 A0 5 A5 LR A 5 B, A
1%, REAE %5 Jod B ] A A S 3L AR A b 2 M I 0 A A
B AN R 5 8555 g AR DL, A T i
KL, CCL, o JE A2 P S 4 sh A AL 1 1 i 1k
FWIET, H CCLy BEPERR, BRITAME 245 1 Ho A JiE
o FRS R, I CCL, 55 5 A0 Tk 2 1 T4 473 A
RUAGE FH TS WL A5 7 Ao
1.2 MR ZEERR

AR L B (thioacetamide , TAA) & Tl A&
PR, EA AR 5 0 B M, 5 S R A i LR S
CCl, ARARL, X537 G A JH- 4 e A= Ak 1y R TG Jo sk
AACSRL, TAA L1 (R P45S0 KGN IR 2K1
(CYP2E1) {4k, 1k & TASO,( CH,CSO,NH,) , A]
S WEARIE £ B i A5 R T I 2 5 ARt e i
FAL 4R = MDA ZKFIf: [ SOD Al GSH-Px {1,
20 i/ 2% - 6 (interleukin 6, 11-6) | 983 34 4 A 7
-a(tumor necrosis factor-o, TNF-o0 ) 28 & 4E H 1 K &
RETR, HE T BOIE NLPR3 48 %E /) 4, [] i, TLR4/
NF-«B i A1 TGF-B1 3 H 9 380 1% | Jin el 2 5E B2 i
S & 4 b ok B, W IR mE UL A - 3 B
( phosphatidylinositol 3-kinases, PI3K ) /% H ¥ ii§ B
(protein kinase B, Akt) /I FLah ¥ HIAE Z L E M
( mammalian target of rapamycin, mTOR ) 5 2R
i 9o B VAR DG | TG A S i T 5 | R o e 4 A 1 3
ST TLR4 {55 TG PI3K/ Akt @ B, fie i
i IEA 200 6 % B, 30 T T B 23 TR BT . 53 b, -
Jun &K 5 % ( c-Jun N-terminal kinase, JINK) {5
ST S 5T e AR R
T4 M 94 T 4F 5 99 5 ¥ B 1 (apoptosis  signal-
regulated kinase 1, ASK1) X &1k 7 8 /=5 FE AURK 1
FEWEAGJE v G INK G B, o 5 A9 TAA A 42
ASKT #RRAL, e INK {5538 %, T S i T
FEH B M E g -2 A (B cell lymphoma/
leukemia-2, Bel-2) A2 A T-3£ K Bel-2 #H26 X FEH
FEH (bel-2-associated X protein , Bax ) P23k S gt 3
SE Bax £ R IR NI 10 SORLAA AP FL Bl 18
LRLAH B B G R o, i LR IR e R
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3 SR T 0500 R, R A A 5 i 7

TAA WEREA] 8 A 1 o BN 5 % 5 S T &1
AEALAHY 5 N IFEF AEAR AR, 38 5 1T 0 e 21 4
2545, SR, I HTBA X TAA 386 85 B 77 4 AT
T, PRI A2 2 Tl 2 A ] DR s SCRiR I 1 A7 1 52
e e A 2

AR R A 2 ) o BUTF 0 40 ey 1 DL A A
FIBLA, BR CCl, \TAA Bh, H2K — 5 5URR I ( toluene
diisocyanate , TDI ) "' | T >K 7 25 J B ( zearalenone
ZEA) " AR 2R B T 2 1 T A N SR A ST
i E A S A A

2 Fi#i RNA 65

D-2f FL B I ( D-galactosamine , D-GalN ) #E A AL
A5 T TR FUBE T FUME — 1 -l R PR Tk 5 7% T
FIYER T 5 =82 /R 11 (uridine triphosphate , UTP)
25 G TE MRS E B IR T LEY) UDP-D-GalN, Bl id 7
FEAT 9 UTP RAMHI T UTP () RNA 2 K50 15
B, SO A I A AR FES | 2 — T 20 A i 1
PREEWERZH T3], [FIF, D-GaIN Wl fi #f ROS #%
i Qb e N - X W A O AR 7o S 1 2
BB AT TR R AR IE 5 T 6E , i 1 Al 2 2 E
7k, s R AF 4147 . th4h, D-GalN £ 7]
5 HE A0 e 200 5 v 85 5 5 7K - O B, DA T s
I A M R S5 A AR AT AL gR T, fdFH D-GalN &
PR — B0k H 5 iR 22 B (lipopolysaccharides , LPS) ¥,
B ERFE R T —a (tumor necrosis factor o, TNF-ar ) 55
B R HFEME, LPS /EA—Fh N2, Wik
SR M Ak B - 1 ( monocyte chemotactic
protein 1,MCP-1) [ 3% 3k, M T 435 5 P P 0 B 4% 4l
i A L S T 2 AR O S I A R
RN BEAR LPS i8R LS I 3K AR A A
# H (lipopolysaccharide binding protein, LBP) £5 &1
B A A TS5 240 L T Y o Ak b e B T 14
(cluster of differentiation 14,CD14) B &L T 2
(myeloid differentiation factor 2, MD2) Z K45 & M
IMi#% TLR4, D-GalN/LPS Af L5 I #4 i% TLR4/
NF-wB i #% , 2 5E K - 3k 2 sl T i IR i — 20
TR A AR B 8 25 3 IR AE PR 1 SRR, i
JHAB A5, 22 S B T 48 S5 A AT 05 . TNF-
o SE— TP RAE RSS2 405 2 R Bk, LA
RASAE L, I ] H AN N B A, S SO0
HUSRFE ™ | D-GalN BE4 TNF-o 3 5258 1o Py U1 A1
SMEME T 5 R R Ak B Y L TR

PEPR T 5 3 48 2 0 2 0% INK {5 538 1, 3 om
Bax B33k, 5| e 2 {4 J5 58 18 L 37 M 18 hn 5
Yt R o MR, 53 AR T K N, AN
PEET- (5 58 W TNF-o 540 j 18 TNF-o 52
& 1(TNFR1) 454, #4705 Caspase-3, | Bax FE A
PR R T A

D-GalN Je:A4 #2453 49 1T 3 i A5 78 AH X655
A2, s Sk, RS HAb 3 5, (240
AR, HAS R 2R B 1 2 180 390 o 22 0 e, e 3
FET -5, U T /N CCL, F1 TAA

IEAN, oK 2 AR T 8 L BHIT RNA R A A
MAH RNA &,

3 RImEERENE

AR AR A 38 A% 32 A P R TS S
(‘alcohol dehydrogenase, ADH ) i& £ fl CYP2E1 i&
R R ZBORSTE ADH 1R T ) FH 08 Bt e i
2514 — #% 7 M2 ( nicotinamide adenine dinucleotide,
NAD") 54k Ry £ 1 577 4= NADH, #1715 4k o 3
ToE AR R N HE R D B2 CYP2EL AR
1, DA 18 R PR HE 1 TRl 2x R & ROS,
5 ADH 1E A [A] (4 il 38 A ) 44k S ( catalase,
CAT) ,CAT WA L2 5 RIS fE b, KIag
i B A 2 BE AR NAD 5 NADH 9 Lt fl
(NAD'/NADH) , 2 ik B2 AR 5 AR, I8 R 7
JIF; [, ADH 5 CAT TG PEFEAR , 2k CYP2E1 X
Hhn e ROS gof & 2R A 4 ST 40 i A= SR A UL
L, B TLR4/NF-xB i #% , iR 45 4 #2 . ROS
RHFERRRA AR o MR, @G E T
AMA T Caspase-3, SIHZZERIAA DNA [ ff A
JHZRRE A T, ) B TR I8 2 ol i B AR
YIRERGE B, 8 P ) LPS #E AT, BT AL &
A H5 TLRA AE R, I s S8 0E S, 7P RS 1Y )
BT, LW A MBI 0, DA T R ik K 412 48 IXL 1~
AR R A8 T, 3 AR 0RO BRI
(thioredoxin-interacting protein , TXNIP) M3k s HEm
{3 Caspase-1 4150 40008 1238 1%, 15 5 IR AE I
WO AN PR TE AR R P ST I R R T
I I E R B ) b ) 8 BT R TR R IR S
T, P20 L o O R AT S R R ZE R N B M AR
U AT R 2 A2 ORE R NS 3 €
RITEE R & A R EHER, 5 N M
N4 S W ( endoplasmic reticulum stress, ERS ) )
VA LA T PN X SRR S B B O R AR
J5t W 384 ( protein kinase R-like ER kinase , PERK) #%



112 rh ] P B 2 24 T 2022 4 10 H 5 32 %55 10 ] Chin J Comp Med, October 2022, Vol. 32,No. 10

ib i RIS, AT AR R T 2a
(eukaryotic initiation factor 2o, elF2a ) BEfiR AL, 15 T
5L % 5% ] -F 4 (activating transcription factor 4,
ATF4) )% 55, NI 13 C/EBP SR8 IR AR 1 0 IC
45 % s R TR ER 1 (CHOP ) iy 28351257 i
75 & F 40 M 0 T 9 Bk e i, S BOM 4 i
-l

RS PR AT 5 A R H A 58 v A T 3R S0l PR
WFoE BA BB Sl 11 & B 22 )y PR R 1T
PO PR A A A 258, (LTSRS s A7 7 i 2R A
PRSI 22 55, B8 o3 SR A &, LBk = 58— Y i
BRARHE

SRR E B FHAL A 55 TR 2 AL, 18 410 ) £ A
PRePERE A TEPE D 8 IR A RE AR, S BUF 4N
LA T, DT J 200 L A5 4

4 FEHEHTRA

BT RE 1 B MR RRAE T b BE AR
AT EOTZ 8, R KBRS BUT £ 4
o WFREAL A P E S 2R . T S R S AR A 40
Pt 8 1) 2 AL E W) B o-Z5 S B R R R (-
naphthyl isothiocyanate , ANIT) , H:i75 5 U571 5 A0
THIRBUE Ik AR BEAR L B . ANIT ik ALIAR
A2 EH BK ( glutathione, GSH) 5 4, i T 45 & A
FSE , ANIT £55 WA REAE vh o3 fife , LR O HEAE |
BN, 5 | EEHEAE &) Rl R , 3 BOIE I35 ZE IR AR,
A HOT AN, EEARETS B AT RS
1L JEBEZ K (farnesoid X receptor, FXR) , it #F H 5
N T BRARPEAR ('small heterodimer partner, SHP) Yy
4545 B ZFR RIS IR RR 0 & L s IR
WSR3 AT BEL 1k JFF 40 L E — 2L 451495, ANIT W]
T FXR ik, F3FXR 5 SHP 45408070, BRI
T A A0 M 6 R PAS0 KR L B TA1
(CYPTAL) BH R AE S, T8 CYPTAL £k
T, T L A A DA FELE R, 4 AE T R
B, BN A B R 3 % 52 22 ik (Na® dependent
taurocholate cotransporter, NTCP) 5 [ &5 F#% iz £ ik
(organic anion transporting polypeptides , OATPs) j&/|H
HRREE I FEE s |, R Y 90% R N R AR th
NTCP %32 | FXR &5 SHP %48/ F 3 NTCP
5 OATPs Fikili/b S EUF I IR B Mo b, A
AT A4 M A= 4 [ F 15/19 (fibroblast growth factor
15/19,FGF 15/19) n] g i 410 ) IH I+ R 45 M 1 2
SR T A PR AT AR DT FXR AT
FEFGF 15/19 BB MBI LS CYPTAT 3%

BEIRE I, AR AR R A A Y FXR TR
AT AT 3 R £6 %t 2 (bile salt export pump,
Bsep ) F122 25 ifif 245 #H 5C 25 1 2 ( multidrug resistance-
associated protein 2, Mrp2) f 323k | I 2% A R 1 HE
5%z, RO RE IR, diiER P450
FKIGrh 3A4 (CYP3A4) ™ JHVFIRAGEE A A i
(BACS) STt AT 38 fin AR 3 R 7 2% ZK P 5142 2 IR
THRAYHEME . FXR T2 F8 CYP3A4 BACS 454X
BRI T R X IR R %) i B2 A s ss , KA
BN B AR AE I, IR A B E L
ANIT 36 7] LAREAR T @ 5T S AL B A RE 7 |, f2 feff rp Mok
Y A K i ROS, S EUHE AL R AR AE

ANIT 3755 A JIE Y 92 AR JHF 48 477 A5 R 458 47 ] 18
AL BEAR AT HO AL T A B | SR 177, ANIT 119
HE B 28 2500 WF 5N DR K P — s ok, Bl
RES %) 5 1 18 1 A 5, S R IR S 25 Y

PR
WA B 3,5- ORI -1 ,4- " A -2,4,
6 — — H & mk BE (3, 5-diethoxycarbonyl-1, 4-

dihydrocollidine , DDC ) "' 375 5 i) B IR B JE 352 445
FERI T AR BE A5

5 {@itRfE LR A R

T & FE Al W ( N-nitrosodiethylamine , DEN ) Jg&
—F AT AR R BEURY T, B ST
e X AT AR A B v, BEXT R AR RN, &
B AT BE i ™ B 4 JF 40, {57 & DEN J
WU AR IF5 3 27 4k Ak, [R] s AT {2 a9 1) e
RURRIE , W0 JH- 20 M 2G4 68 A A 58 <5 AL DEN
TSP I A AL I AL L, DEN 74K N
FEYL CYP2EL FIAL IR )5 70 U EA w8 2R L T
PR RR IE 2T 45, 20 DNA g Ak 452 45 A1 41 it $it
5, BETT AT BEVE R JRAE . i CYP3EL AR i #
B R ROS 2 S B AN i 45, DEN 4R
R P A 1 3 RS W FE 40 L DNA & Bl 72
o SR I A G, TR R A L B ok R, B
DNA Z&72 F I A0 AR i, A e H Ik S-H 721 P1
( glutathione S-transferase P1, GSTP1) J& 7 Bt H K31
SRS B, AT E A 2 R EUE LA
Sk E G 4N DNA #4514 Mg L s 2 7 X
CpG 5 1y vey F Ak 25 5 3R % 40 ot 25 (6] 2544 () U2
T B 1k 3 PR S), - ik 40 93 26 DT8R4 DEN
5 Gstpl Jo 81 i W Ak, BRAK Gstpl ik, i
HARW DEN 41L& 9r6e 77 T %, [ B 400 98 25 PR 0K
SEUT A0 DNA J™ 51 3245 DL R e 20 R s A i
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SEL S5 ER T 3 (‘signal transducer and

activator of transcription 3, STAT3) j& IL-6/STAT3 i
FEHA— D EEAF S T, AT 4 1L-6 BUE 5 #EA N
HERZN 5 DNA R JLPESs &, 15 40N DNA [
EeSERNTE PR, 18 Bel-2 SRFE N FRIK ) AT 34 e
2O T LA 00 o) e 88 0 LU T R A ]
B H ¥ 5 (nuclear receptor coactivator 5, NCOAS) J&
— T S A Bl R PR BRI R 2 B AR O P
R, T 0 LR U 9 STAT3 J# # DEN
AL NCOAS ik, 5 [l STAT3 33k, %
1L-6/STAT3 5538 i, T BORAE N i B, [)
i) Bel-2 45 5E P Rk BN, 5 B i i i 40 i 1 5
NG -2 1 I 1 -

DEN # H T iF = K & %k i 40 i J&
(hepatocellular carcinoma, HCC ) % fi F 047 T
fiff N HCC 7 it | 225 I (8] 45 1 2352 ) DEN 75 5T
PR AE . DEN JH-Ji 8 B () 4, SE T 8,
BEPER, AR E N R I A R4 )

FUHL AL 22 ) i A i R OB
(aflatoxin B1,AFB1) "t a] L i 278 DNA 2514
AT 24 fe g 240 L %) 164 58 5 3 A% | T | & M o

6 DESRE

ARKILFEENHT CCl,, TAA , D-GalN |, i K
ANIT F1 DEN 2 zh ¥ 4545 i VR -HPLEI, £ 24 DL
T 5 A (1) AL (2) T4 RNA G (3) 5400
BT 5 (4) U5 FARTT IR AR (5) 4 2 e 400 it 2
B FF RV 2 B W 58 B S 05, T AN R4k
2L BB VR AL, 7T LR R B 24 504
S A s e B . DA b 5 R HIBLARI#R
A DIAE A AR 5 45 0 55 9 8, Tl LA B 9 4
JHAF A DA £ 5 FR T 25 P R AL T 2 e 9
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Research progress on animal models of cardio-oncology

ZHANG Yu'?, MENG Tingting”, TIAN Peng'*, ZHENG Yan'*** | SU Guohai'"**"*
(1. Shandong University, Jinan 250013, China. 2. Jinan Central Hospital, Jinan 250013. 3. Research Center of
Translational Medicine, Central Hospital Affiliated to Shandong First Medical University, Jinan 250013)

[ Abstract]  Cardio-oncology is a new interdisciplinary subject involving oncology and cardiovascular disease. With
the rapid development of tumor treatment strategies, the survival of patients has been prolonged, and the side effects of
treatments, especially cardiovascular toxicity, have received increasing attention. The establishment of an animal model of
cardio-oncology is helpful to understand the pathogenesis of cardiovascular toxicity and take cardioprotective measures to
prevent irreversible damage. Currently, non-tumor-bearing rodents are used in experiments. They are widely used, but
there are few studies on animal modeling method . In this review, animal models of cardio-oncology established by anti-
tumor treatments, such as chemotherapy, molecular targeted therapy, and radiotherapy, in recent years were collected and
sorted, and the advantages and disadvantages of various animal models and modeling method were summarized. This article
reviews the aspects of the developing clinical cardio-oncology and provides insights for the development of clinical cardio-
oncology.

[ Keywords] cardio-oncology; cardiovascular toxicity; animal models
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Bifi 5 e e 98 245 400 1 AS BT BB, B IR o Ak
Py, s S5 2 0 1 15 B A e | LB 22 7 R Y i
JeA A U T RE 1) 52 W) B Bt Jof 9 24 40 4 OG0 1ML A8
BEPEE A I e AFE T o — B2, 7k
e VE ARG Mg 27 O 0L A8 5 27 1 A 28 X
“EBE, IR U IEE 27 ( cardio-oncology ) iz i AE " |

PUMIRETE T o A v g R 10O A R R R
ORI FERRNEZ —, CAME, E50
ARIT 2 B 1) 24 By A A 400 TR0 R0 T A A AT
RE 25 | RV A A8 B A= A o ML A8 9 RRE , A 480 )
FEUR I O AR O LR RO LR I S
X A LI B A7 P 25 ) i 0 5 5 | B R i 2
B E A, E BT BN OA 12 AT B 5 A Bh AR R
TEH AR FHANES 20, 5 i R 44 P 52 3R
T WU S S A RO I SR AR AR SR AN [
RIS rb i 3 T B4 S 96 3l 0 il &R, 2590500 & FVTA

RARETERR K 22 5712 e 57 W 30T 11 A 1) P g o0
JIE g 2 Sl A B | X6 I 5 470 e e et R v R A O LA
B F AL, SR AE YR EY B LE
K, RIS Bl BE AR i A B2 T 7 58 LA TRLB) R s
IRITO A I AORE . A SO0 Y 1/ 2 & 2% 1Y e .0
JIEI 27 S RSB R A T 2508, 43 A R i, B 5
A 3 4 R o JUE R A B A A

1 BEIRRLGYEYEE

AR5 230 )7 FLBE L R L 1 I Y
—Z M 25, W Bz, AL 4 BT 8 2 ( doxorubicin,
DOX) FLHR KREWEE, BIHREAY 5.
M FE A A s HLBE G 22 AU 25 570 i 16 o,
TR A XURG 3 57, S die 5 R o 3 DG T Y 7 A
OEREVE BRI 25 AT R LR 2
Y K U UE B WAL A LLR iR A T AR
(reactive oxygen species, ROS) [ 7= F5 8 %% g i
1 AN SRR Ty BRI A5 45, AR DG 5 1) A4 1 52
B2 R /N B K BB, AR AR A 92 B 19 43 2tk
PSR TG B AL
L1 /MRER

HI T AR 384 75 500 M, B4 0 8, T R B 1Y
BAEAR R E T 0B 45 A R PR /N BB LA Jie R
JEAG ST 5 P R T SR R ER 0 F 5T A 3
5 SRR CSTBL/6 /NRR, LI i I 5 0 =X
25,

L1 AR/ R A

AP O AR Ay 3 N RG] o 4 2 . R ARG
20~30 mg/kg FIBTEE 2 FEHZY RS 1~2 B
75 AR S L 53 B X B2 R B 15% ~ 30% , 2412
A7 5 LU WLAR B TR A R e R ME A ML= 9

A3 B R A4 2 25 7 SR AE A W) DR BT 22 S+
BOR SRR 2 ~ 12 ], R & 18 ~
36 mg/kg AZETT LI B[] A5 25 S AR (4~ 13
) X 5 4524575 5 KA T B AN [R5 Ok, S8 25
B s A2 B I 43 B (left ventricular ejection
fraction, LVEF) Fl 25 25 %5 il 45 45 3% (left ventricular
fractional shortening, LVFS) kv Xf B8 4 T [ 10% ~
20% , D WUIAFERR W) T s S5 R B, Bl A 25 24
JrZAN 3 mg/keg, BEFE 1 UK, FRLE 12 A, 5 5 mg/ke,
BEJR 1R FREE 4 JEAH L, Do JE 25 9 B[] A5
B (12 J8 vs. 4 J8) 5 [EARE Noel 2518 5% 4 F v 5
3 mg/kg B 2577 %6, O WE G FE 4R ( cardiac magnetic
resonance imaging, CMR) 7£55 4 J& & BL 5%, A W
Fo 40 Bt AP AR FR 23 %8 (extracellular volume fraction,
ECV) 34 hin , #& &2\ [1] i 4 ( global longitudinal strain,
GLS) Ak, T o) — UREUZH 8 75 750 12 8] W 3.0
JE A58 45, B 7 >R T At R AT SR 0 3 0 i
wig

FEACA [ TR 88 4 R BB [W] 19 45 24 75 =045 Y 1Y
ZESR LI LS me/kg BT, R 1K, B
120 me/ ke Y255 58, VT AEER 4 Ja) il 7o 2] 0
JREFAT , RE AR AT RS S A0 T e O JUEE A s W A Y | e
R/INBRAE T8 A AR Sy I (]

IR IE [F) i 2 /N B, (B AR A [ BF 5 v A7 7 A
Bt AAREEANIR], R S i R AR A 2 S, BN
X250 T 32 PEAS [R], BT LA R BT 2 A TR R
JEATREAE AU AT AR PR R DU S Al i BT 36
112 i/ A

i 968 B ASE ) A 7 R LR B R A% B A b S 4
g SE R R LS O, AT [ ISP WL A o 24 % 9 114
TRITRCR B0 LA RS2, SR i TR AT
2, HRTRIR B 6 fm IR 25 far g UL, e
A5 R FUIRERARAL O 1 R PR AR AR

FUIRIE R rh | 22 R0 S 2 [ b B 4T1 3L
HRFE AL, BALB/ ¢ /N BRUFL R A U5 488 B 67 5 B2 T il
Je , HLrb P I A 5 SR 10 mg/kg RS9 & B[R] 25
2, B 20 ~ 30 mg/kg, TE 5 2 ~ 3 J&] B0 L EB
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P10 58— TS R 4 mg/kg, BEJRIZA 2 1 IR,
Frek 3 8 5 6 R BELL g,

SKH C57BL/6 /N KL, BO771 L 1 96 20 o 9%
IR I R s 1 S B B 2 5 mg/kg, BRI G2 1 Wk,
L2 3 JE, T4 3 ~4 RS0 5 AR fr
Je CSTBL/6 /N YA LY, far i O L0 47 HF B 1Y
R E]

R R S SR IS N T N
J g A0 B TB474 Rk F 2 B BALB/c /) B
B RS DOX 5 mg/kg, B EI 225 1 R, BRI
B 40 mg/kg, T4 16 JEKM B0 ER 7

RS R KM R, SR FHERUR S180 PRI 41 Y,
KT B d 48525 2 mg/kg, , FFEE 10 d, B ST
Ak R

L far 8 Bl B R 1 S U, SRR 4 T L
JifrIeg 245, vl L5 24 4 %o i Jeg R IS VR L, X
RIS RIS 40 Je VE FH LG IR CR P36 97 S 408 T 45 i
HWERIFE, (Al T Y ar s i w5 2k 1T
MR, UFRAEWEBE T R(WED)

1.2 KERESR

SN H, R BB, AR 2% WA ol
R BB W, AE TR R A, RIRE T
PR, I B A =1 A 96 A5 750 58 £ Y8 A5 28U o )
1Z . Wistar KE, SD K EUFI Fischer ( F344) K {14
AR, A Wistar KBS Z (WLFE£2) .

25 RL RN 1~3 d BT 1K, B
FL9~18 mg/kg, Lo LA 346 b B AG I Bsf [H] 7R 56 13 ~
14 K20 Sergazy %7 SR K K5 5 (8 mg/
ke) ST IG 25 8 K AG I 2.0 LA A3 1 355 s 7 4 1)
SH

A PIAIT 5 R FH RE # k e 2 7 25 25 05 5K /AR
WAL (1.5 mg/kg, B 9 mg/kg) T2 51 K
Ko £ LVEF FFEAR'™ . BR R #% k 7 5 bl 85 R
5 mg/kg, 55 70 FE A Y I0AE R AL LR F Tk
O AURPIRI AR (R IR IR S 25 18 M0 J)E 7
PERZ 2

Todorova W8T ZH H) W 57 A8 2 T K B Ay 988
AU, Fischer( F344) KB [AF0 ZL AR MatBIIL 40 1, %L
I P 422 A i RE 2 405 R TR SR P AR
45245 12 mg/kg,3 d JE RS E] B AR O HEBI > 5
8 M 340 5 0 e 3 O 2 me/kg, 1] 2 R, B
12 mg/kg, T 3 J&Ja R0 380000 M ) 66 Kz s UL AH At 25

Pz

SRR, T A 2 i e O I = B A A A
L BT AE AR RIS (0] 2517 te i, 54k
REs —m iy &, LUR T IR [a] 3E 1 T AT 5T 45
R A (W 2) .,

2 Gl KEh R E

T LAE I AR 95 9] 8. 7S, 4 958 G A 400 441 51
( checkpoint inhibitors , 1CIs ) BE % 45 5 14 $2 /=1 i 3 i
TR E A AR, SR S 2 0 7 0 0900 1L A8
it AN 25 200, G v g 0 3 4 000 2 St L
RV X HMLE BT SR T EE T R TE,
Tay ) 2 il Liu 277 (9 8F 55 AR AT far 98 /)N BRUARE
TR 43 ) BT 3 S PR e 2R A4 L R 45 i o i 2 % 4
it g S A 98 A A M M 1 G 45 24, PD-LL PR A R
100~ 150 wg,PD-1 Hiik%: H 200 ~250 pg, 7E55 1 d
FRAREEEN 0 WU 750 1) 5 8 T o, By g o T o
ISR SR Michel %5 TRFFEHL PD-1 47 1%
FEIRYT BRI PO IERE EER, 0 1 d R
9 250 mg PD-1 HLAA, FEHF 6 Y5 A £ /) B
LVEF T B, B ARAR ) 0 A8 T B 51%, 78 AE far 988 B
BRI R b PARIR BT A5 255 /N A7 06
NI PR £ 1 R 24 700 S 43 A, SIS0 A5 1 5 3 1
BT 5K R # Ik ST PD-L1 10 mg/kg E{HT PD-1
12. 5 mg/kg , F:JE 1 K, 765 4 JA# 7 78 LVEF,
LVFS TR & 0SS, WA RBAHES 1 X
FER 14 Ko 0 B 1 55 PD-1 HTiK 5 mg/kg, 7256
28 KA MIELE] LVEF Fll LVFS FRgP3Y

3 HMEERBEAY L YRR

A A A A e IR AR KR O B &
SCEELVE, DR 045 A 40 ) 390 76 B g 36 97
TN R

TF 58 HAE B2 A B g 24 1T DA o0 1 308
P IR, QT [A) 390 2 K AN phos O W 2 L Y i
G F BRI A Az B ) 70 &7 2 B e R R A B
PR ) 24 U1 AR BT R F 249 R /0N B o g A AR
EEERE 25 ~50 mg/kg, B RE H A 25 HE4E 2~ 6
JRO DR AR K 45 2 10 mg/ kg, BRI
120~ 40 mg/kg 7 /N BB RD H B0 7 Y
e R RITE 24 J5 56 2 8], 3R iR LVEF
TR 0T VS 2R KO3 v I v AR AR
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Table 1 Anthracenecline mouse animal model

BIE/RIEN o 0 40 L RIS R 45 5 275 3k
Animal Tumor cell Method Result References
2 JHEALH 4L LVEF I LVES B L8134 WLET4E 9187
R e R BB A F L
I P A PORA &8 After 2 weeks of ultrasound, LVEF and LVFS were found to be
i. p accumclated dose is 24 . . ) [4]
o/ke reduced, histological muscle fibers were ruptured and
meske interrupted , and electron microscopy showed
autophagosome formation
1 H, K N " N S
}#@}? }‘;Jg/kg’ VA3, JEIJE 75 7R LVEF 1 LVES FA% , B0 9.0 LET 4 Ak
o 10 " ke, 3 i After 1 week, ultrasound showed a decrease in LVEF and [5]
L\.'e!:sk fbrmfg/w:e‘k tmes a LVFS, and significant myocardial fibrosis appeared
55 8 KR LVEF F LVFS T, UAS 2 (K 38w, vg
i p HAHEE 20 me/k FRIERL AN 22 | 1) 5T A% A0 A 3=
P “1 dose 20 i/k On day 8, ultrasound showed a decrease in LVEF and LVFS, [6]
1 p stugle dose S0 me/ kg an increase in troponin levels, eosinophilia and interstitial
C57BL/6 / monocyte infiltration
o B 18~ £5 4 JA#ARA LVEF Fil LVES WEFET, CMR ' T2 - #
Ry RIS ECY 31, GLS . L5 MR BT s
. gl‘ tive dose 18~ At week 4 ultrasound LVEF and LVFS decreased significantly. [7-9,12 ]
lz'opr:;/nf(u ative dose T2 average imaging increases in CMR, ECV increases, GLS
8 worsens. Atrial natriuretic peptide levels are elevated
. oGR8 JADEFE LVEF Al LVFS fIRT 1EH , TUNEL %48 7R /)
. kg, 2 d 1¥K,iE 5. re ’ ’
b e VIS g
. 3 me/k . At week 8, ultrasounds with LVEF and LVFS were lower than [10]
1' pd mgf rgZ’ onie every normal, and TUNEL staining showed increased apoptosis in
wo days for 2 weeks mouse cardiomyocytes
55 12 JAl DOX 28 /) B R W 44 00 7 00 38 R RS S0 2200 2
o 3 marke, 11 kg PVESHE XTI LVER B, DU, LA S8 k
P ’ T
iOk 1§ fg/k . ook At week 12 mice in the DOX group had a higher diameter in [11]
f' p12 € kg" onee a wee the systolic left ventricle and diastolic left ventricular than in
or 14 weeks the control group, with decreased LVEF and elevated levels of
creatine kinase and lactate dehydrogenase
it paLe M orn AL S e, 1LY NIRRT, B0 L
- L. 222N H The fourth month ultrasound showed that the average heart
Immunodeficiency Human breast . - . [13]
i.p 5 mg/kg, once a week  quality of the mice in the DOX group decreased, the thickness
BALB/¢ cancer  cells
for 2 months of the ventricular septum during the diastolic and systolic
(TB474)
phases decreased, and the heart was slightly deformed
AR 4T L i 0 meke SO mg/ke, w1y e i 7 10 me/ke B9 DOX 414904 Bt
i 40 WORRSE 2,815 REGZ Lon T vis £ 74
. . . VE ) A TR
Murine  line i.p 6 mg/kg or 10 mg/kg, . . [14]
AT ! . Iministered on davs 2. 8 On day 14, ultrasound showed a decrease in average cardiac
preast  admimstered on days £, S, output, LVEF and LVFS in the DOX group of 10 mg/kg
cancer cells 15 after tumorigenesis
BUR ATUIL | e IUKITTIRA 6 A R TR L b i
T A oY T YU R K L
BALB/c murine  line 7 4mg/k o " Ultrasound at week 6 showed decreased systolic function and [15]
4T1 breast - D7 M&/KS, once a wee upregulation of myocardial injury markers troponin and brain
for 3 weeks o .
cancer cells natriuretic peptides
R R 4T1 # .
EL%E:?IHH@ i ip 10 mg/kg, 5 1 K ] )
e e TS RUES 5 24 K, DOX IR T e [16]
4T1 breast i. p 10 mg/kg, injected on  On day 24, survival in the DOX group began to decline
cancer cells days 1 and 5
P 9 | 5 I i Y I < R i
EELSISO WE@ i.png/kg,l d1 D/—(’ﬁ Eﬁ'élo%,P;)X;J??Lgf(ﬂbﬂaﬁﬁﬂﬁia]i,fiog ’EEESUEJJD, [
e 5 i WL B e T
BB g2l 410 K ] ] o
KM - S180 i b 2 mesk d After 10 days, lactate dehydrogenase was significantly
mouse furine I P 2 MERS, ONCe & QAY o hanced in the DOX group, ROS production increased, and [17]

sarcoma cells

for 10 consecutive days

calcium concentrations in cardiomyocytes increased
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Table 2 anthracycline rat model

BEIL/ITES T 968 40 i EAELDIES
Animal Tumor cell Method

K6 55 S S 3Rk
Result References

i.p3mgkg,2dl K, E
it ek
i. p 3 mg/kg, once every 2

days, injected 6 times

K AT 1.5 mg/kg,
TEZ5 8.11,14 17,2023
KA 6 K

Tail vein injection of 1.5
mg/kg, 6 injections on
days 8, 11, 14, 17,

20, 23
TR R # ik 1 95 DOX
5 mg/kg

A single tail vein injection

of DOX 5 mg/kg

i.p2. 15mg/kg,3d 1K,
Figk 3 JH

Wistar / i.p 2. 15 mg/kg, once
every three days for
3 weeks

i.p2mgkg,2d 1K, FF
ZE12d

i. p 2mg/kg, once every
two days for 12 days

PAYR 1. p 8 mg/kg
Single i. p DOX 8 mg/kg

KOELEL PR MR 9 40
% MatBIII

YK i. p DOX 12 mg/kg
Rat breast

. . Single i. p DOX 12 mg/kg
adenocarcinoma cell line

MatBIIT
Fisher344
SN I 4
jg E&f}';]f? Mk Hi 200 BL i.p2mgke, 1 JH 2K, Fr
- 23 A
Rat breast

. . i. p 2 mg/kg, twice a week
adenocarcinoma cell line

MatBIII

for 3 weeks

S5 2 JAAG I 2B K 0L O R AT, (0 R B O i Y A
R UG

2 weeks detects decreased aortic blood flow, decreased heart [18]
rate, decreased cardiac output and stroke volume, and

increased troponin

551 K LVEF F#{%, 55 80 K LVEF &5 W%, 547 ks
IR 5 ol
LVEF decreased on day 51, LVEF decreased significantly on

day 80, and isotonic diastolic time increased slightly

[19]

55 70 K7 H UL S AL LR AN Y T AL U A 1k
On day 70, two changes appeared in ultrasound: hypertrophic [20]
cardiomyopathy and dilated cardiomyopathy

5 4 R0 R I W R A9 IR 56 6 Jl LVEF (LVFS
T3S B2

Histology at week 4 showed significant cytoedema, and at week
6 LVEF, LVFS was lower than in the control group

55 13 JOBGH T LVEF I LVFS A, 212025 1 900 L IRD 5%

K P 1 A S A AR

On day 13 of ultrasound there is a decrease in LVEF and [22]
LVFS, histological interstitial edema, changes in the structure

of blood vessels

558 K AST, L UNLESEE 11 1RF T JEAS 3 b ILN B2
2R MK S, 200 M g 2 45

On day 8 AST, the level of myocardial troponin I is elevated,
morphologically ~ myocardial ~ endothelial ~ cell  edema,
organelle damage

3 dJi DOX ZH &Y Atk 7 R &7 ok R 00 J5 A 1

i, LVEF T F%

After 3 days, food intake decreased in the DOX group, [23]
ultrasound showed an increase in terminal diastolic thickness,

and a decrease in LVEF

3 JAJE Do R R, LA B 1 KO Tk, B2 AT L
SO LA 25 A , SRR A LI 190 fe ik

After 3 weeks, cardiac output decreased, troponin levels
increased,  cardiac  cell  vacuolarization = was  seen
microscopically, and mitochondrial myoplasmic reticulum

swelling was seen

4 1 HER-2 B5aEH{R YR

By BEBTA M 22 2k (BRFETT ) 0 40 ) HER-2
H M, 7E HER-2 & FE M 7L | B I8 S5 3Ry b
BN HONEREPE B AR R TE 1. 7% ~20% ., i
Z-ER AP0 MM (1 /N AR AL v | 22 R I

AT 3~ 10 mg/kg B2k, BRI 9~20 mg/kg,
LR R, R RS 10 KA I 2 S T 5K
K9 AR R, G 4r 0 B B 409,
Olorundare %#'“" FI Beiranvand %' B 5% i 3R I K
FRURSE TR, M Js 3 A ol BR PR T B9 T O 2.25 ~
20 mg/kg, BRGAEEAE 15.75 ~ 60 mg/kg L PY, 18
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557 KBNS LDH FLESEE H/K-F- 3 w0 UL
UKL BE A 2 A7 BT 2 49 148 78 it A et AR 3l Bk i it
ECORIA

5 HbfLraazhiiEs

Jggg yE T 45 B AT 24 04 N AE 2 0 I ged 2
JH %) TR) At 25 63493 1E 4L, 0 LA 9 2 D ) )
YEMZ—. ZRuto iy 7 IEn 2tk iE Pk
R RIS s S R R 7 me/kg, 55 5 RS
X RRZH Lh e AT LR B0 LR 7 P T, SR AR S
YR, B R B L EY ) Zhao
ARSI R ST AR AR | SR ST 3~ 6 mg/kg Y
A, B 1k, BRI 9 3% 18 me/kg, T4 24
KEI 3 mg/ (kg « d) BI/NELO WA WL S kA8 | 1
6 mg/ (kg-d) B/ B Kk B0A W46 Fi & ok T fig
ZH

Jot JE A 0 PRI I e 2 AT 259, I R
W R IR, A5 A O U , O R L 28 s il 1 0 5
Senthilkumar 25 1 Viswanatha 25 ¥4 5% FH i P
Wistar K FREEAR, 23 0l 6 I 3 5 150 B 200 mg/kg
IRWEIERE , T 25 595 1012 FAR I 3] 1l 75 27 0 UL
EiA LGB =R ANARE: R

DL ABGe AT 24 TR 1] 25 ) A I IR L 5| kg o0
JIEBEPE R ME SR A O S 2 W I, Sl A 7 1) F 5 A
XPR o T B G I R A1 L, A4 A0 28 5 1Y
FERHPRE 2 R4 N b g LA, SR AT BE
05 AITS I S ) /B ol AP0 R i A T S i
Far T AN T SRR R A AR S B AR
i e o IS A

6 FfrEhRE

TSR I T A W 3O L R R — S e S A e v
FIRFTEEVER SR — 2 iR S LR R
SP5 R B U IE T RE B A A 458 0 B R | R im0
W O WLEF AL, Bt DRI S8 0T AR AR — i
VEFHME V2S5, 10~ 12 JE (4 1 A7 e v K R 32 o
F i 24 Gy O NEFESHAYTY , CMR K A BLAE O Ji
10 J& s B0 LN AR Ak DAL IR Lee 250
KH/NEGESE S d %48 H 2 Gy BIREF,10 Gy A 1
AT S AT R, BB EBRESY 50 Gy, 72 JATH A 1
18 ™ H /RO IEH 40 F BoR D NLETF 41k

7 INEERE
PP o IR = A D 7 TR 5 S B AT o 52 3]

A 2 U L R 8 2 e SR SR8 (R Bk
VIAE T8 B Be, A S WA R BF S 14 A7 AR 2
IR, A R T 5 AT AR T A s A 05 522 S 0k, A
AT IR [ DT LR A L LA

2RI r UL bR O U = 3 A R DAy il 1A 2K
SHPPRIRL ER S F TR A AR 17 98 B ASE,
SRS T — & BYBIFFE AR, H5 i BB RUAR HE
Ja# BAT AR 03 5 R 05 S Wl PR S8 35 1A A 1Y
DU fF 978 VR 255 P 1 IR AR 58 X U ) Wi
PR 25 B2 0, al (7] st DAk 245 9 B0 T i e A
O ML AS TR PEAE T WG 1 S2 WRA7C 8 25 7 1A P4 9 £ 1
Lo MU S4By T 540 BEAL A O i A5 R 7 24
Yy - HAT O MU DR3P T B0 R 5 470 i s 25 1 e 4
PiUrEH.

WA A S i 98 o JE 9 = 3 0 A R A7 A 35 0 A
A (D) SO IER E & DO LA 0 DR T
T IR AR AF 5 15 N HEATS R A BRI 22 57
O LA 2R TR 10 7 A JEE ] R AR 3R T £ 1) s
FR B AL FT AN R AN (), [ S R A i
I RS Z 8] 475 n] REAT (- 3% 22 1, il 4, O
R JEAEmG i 23l W) rh s kSO WL, {EL7E B8 Hh AL
FBA TRRERROR . AR IR S 55 RS0
SPPRTRAMNE — A . (2) N —LEILRlHE P
e L B DR A5 1 R T Sl A Y A AR A A 1A
o PR N RRE AT R Bl R A ) B
FE— 5 I LA R A PR , 7 SRS 4 1) 3h 4 A
B, RIS FE TR 25 1) 25 245 05 3 R OB R AL,
U IEGR P 251 14 43 24 I [8] k3 25 TT IR T A B 1

SN XTI % S B MR B 5 R ok e T
T ER AH T AR ST S A X 8 A, in 22 A7 A i
T DU T 58 R B SRR S 1 S 2 2R
SN ER S AR E AT A6 1) Bl ) A 2R O AT T I 3
T, BE 5 b S 0 B A 14 K R ARG I K T B 4
R IR o HEE =7 1) Sl A8 0T 22 TN 56 3, S
DI AU PRAFAL

S 30k
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Analysis of animal models of viral pneumonia based on clinical
syndrome characteristics of traditional Chinese and Western medicines

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

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

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

Western medicines; diagnostic criteria
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SR EETEMT 9 (viral pneumonia, VP) Jg& H ik 7 4L
SRR AAE , 18 H T8 b E R B 1] T
EEHES | R A AE , T BN T AR AT BB
PR IG Yo R FE R e 2R, BIFIT R B, I B IRk
YLTEARA B MERT R P 7 25% ~50% , il R B
THHE | R R 2K T 5 & LT LE, T4
NN FERE S T3 LI R I R BT A
SCHEFEX; VPP B PR L A 32 B bR HE A T T 20
S NI SRR AL AT oA A B T — 2P ST
VP P, Ml ARG Y 7 B PG S SR LR

1w s R 2 B E AL

1.1 BHREZZFNG

VP 1 & A 385 A AL S s )R B LA AR
SO AR R AR AR 2 IR 6 B AR I IR, 2F 1 4=
ZEN R R AE | e E I AT S L B E
AE . SR VP Y 32 A R B e R
B WIS B P IGE A M B MR B 5 B
SRS HRTECA R UL 22 K (0 R TRAT T R A R
WAL HINT 3 /80 B8, HTN9  H5N1 & it J8%o B¢
S S WER - A N EWN A SR N
SARS-CoV ,COVID-19 % A& LR 5 H W) 1 3R LK

AN, B kT LEE R0 B I 4% 22 R PRI GE A
L 75 | R I B BE L TS 0 1 N O 0 2 | R
FREFAE) AR R o | 0 i 4 o A8 R T 22
K, H3AT7 =R AR
1.2 HERERN

Joa BEPEIT A A T 5 rh I JC A U0 Y 44 Bk 8RR
TR s IR T BEDT BERE IR AR NZ K i E
S R ECH VP R IE SR R
AR g R AE R, BT 32 K LAl 2 BT LN A %
P, il SR, P TRARRH, SR = B S g AR

2 REMMARREESHIRES fERHEARE

2.1 FEZHERE

VP [T B2 WikrifE 2 1R 2006 4 %17 ¢ E
PIR LI 5T E) 2008 4F & AT (P RHE
WHTLWE BRI Y BARSE SR, F=E 5 Rl R
SR SEI R A MO X A MRS A ARE
I A ARAETT 40, 4 U0 P AR R AE 25 N T, Bk 2
WibmifE WL 1, AR SCRR'™ Bk 12 T 2R e R
XA TR o AT AL, PR I DA RE bR 4 Shy 0 P
Vs HIRAE 30% , 5256 %12 Wil 15 B &, WK{E 30% ,
ARV AR 10%

R1 VP VYL KibRifE

Table 1 Western medicine diagnostic criteria of VP

/325 Classification

29 Performance

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

Laboratory diagnosis Il

JHas X ZeAdrr I

Chest X-ray examination Il

Yk A/ AR ME IV

Physical examination/signs IV

LINSE v aY
White blood cell count V

LU BLAARAE VI
Histopathological features VI

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

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

diseases, etc.

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

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

F B (0] SN 5 2B, I B 22 | /D Bioa] A i S AR U HEE AR B AR B
It is mainly the manifestation of interstitial pneumonia, with increased lung markings and a few may have

lung consolidation and pleural effusion/shadow.

(1) Jp 7B AR AL 0583 , I T R, (2) AR I AT DL ISR = Ok 1 B 2R 3l i 3 T )
L]z BT SR RS IR O PR,

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

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

— TR, AT R e AR o 2 A 20 T T 20 SRR o PR A

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

SR8 AL 5 05 , A PAY £ L DB P9 2 R A A IS BB

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

formation of hyaline membrane.
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2.2 HEHEIRAE

VP HRESWRR MES IR 2002 4F K& 1T R (R 25 5
2GR BT 5L 4 TR (iR 47 ) )" 2019 4E K AT )
CNILR B M Al % P 297 4R R )1 M 56 XX
kT B I R TE 2R 43Ry I FE TS E | XUARAR i
UE IR AT IE | B $4 A JifiE | BH K il $430E | i <
FEVIE o0 BH K R 3IE RS B R B E 55, R 322250y

Il PR ZEIE  UCIE 6 Bk, PR VP shi il 5 p =
G PRIZITARER W) GG DL, DWL36 2, FEIEFTIH 400 .
(1) B3 555 (2) W0k WA R /268
(3) A 2amkl Sk = 1, UAIE: (1) S FERL IR (2)
AMEE D RAEREZE; (3) 0T 8 ; (4) DML,
WA ARG SCER Y K U IR AE 20% , Ik
WERFIIRAE 10% , &1 100%

Fz2 VPP EEWibRIE

Table 2 TCM diagnostic criteria of VP

SnETA |

PR il Wik

Syndrome .

. . Main syndrome Secondary syndrome

differentiation
SR e ] MR AR 2L, 1 , e

ROEBIE IR JEAF Sk sy ok iV o RIVRIL IR R o e o .
Wind cold A=< He Tongue is light red, the moss is thin and

stagnation

of lung syndrome

JRERATR il E
Wind heat
stagnation of

lung syndrome

PR IAARIIE
Phlegm heat
stagnation

lung syndrome

A it E
Toxic heat
blocking

lung syndrome

I 2 A R IE
Yin deficiency and
lung

heat syndrome

i AL R
Lung spleen qi
deficiency

syndrome

O FH R S IE
Heart yang
deficiency

syndrome

S I R BE
Syndrome of evil

trapping Jueyin

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

no sweat,

RIGEIE R 2 W, SRR, %
%*ﬁ]*ﬁjﬁi o

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

PRI AT R R, R A
T, A £

High fever,

yellow and thick phlegm,

aversion to cold,

sore  throat,

sweating, coughing,
shortness of

breath, red and swollen pharynx.

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

cough and wheezing,

sputum, no tears.

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

low fever and night sweat.

BRI, B, AT ), R
Gy, Z 130
Or have

sweating, long cough weakness,

low fever, spontaneous
thin

white phlegm, fatigue and asthma.

2, WP, PO

Sweating, shallow breathing and tepid

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

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

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

not thirsty, and the urine is clear.

BIE T/ IR AR RN
Stuffy nose, clear/yellow runny nose,
thirsty, irritable.

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

/N B A S

thirst, constipation, yellow urine,

AL, 5B O, D
s,

Nausea and vomiting, irritability and thirst,

s 2, K AR

short yellow urine, constipation.

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

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

emaciation, constipation, yellow

urine and prolonged course of disease.

TEARREE, 925, IR, 3, o AR AT 4
KA,

Thin body, poor appetite, thirsty mouth,

loose stool, prolonged course of disease,

repeated colds.

A 1, O S B, U 2, B2

VB /ME D,

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

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

Delirium, manic, conscious coma, mouth

silence, strong neck, angular tension, limb

convulsions.

white ,
tight.

and the pulse is floating and

41, HH IR
Tongue is red, the moss is thin and

yellow, and the pulse is floating.

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

greasy, and the pulse is slippery.

EARE =Y YNy
Tongue is red and less fluid, the coating
is yellow and greasy or yellow and dry,

and the pulse is numerous.

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

is thin.

WRRAL, T R BRI, B WA, BTG )
A

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

weak or weak.

TR A KR A 55 R
Tongue is light purple, with a few pulse
diseases and weak desire.

W RRELLE Dk AE
Tongue is red and crimson and the veins

are thin.
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3 REMMREESHN

WHIT VP SRR s 3220 B, b/
fdi PR e v, 0. BALB/c /NERL KM /N Bl ICR /)y

AL 4 22 s Hor T R R B ) o . 55

S0 PR /N R DL KPP AR B AN TR 2R 0 A

L 3,

FRAF . AR 4 B B BURIIE @ R Wiistar KB

®3VP BT
Table 3 VP model analysis

Phfil e AT 20OA P 22 5, L BARTT ik B W) &

B

Model classification

&R

Modeling animals

B
Moulding method

LEEEIsvE S

Model characteristics

SRR B

Consistency with clinical disease characteristics

HSNI 5 KA
v )
H5N1

avian

influenza viral
pneumonia

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

e TR HINT G/
Fis %
Infl
4uenza Influenza A
virus
i (HINI) virus

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

R/ equine
. hinopneumonia
o
Measles/

herpes virus

HCMV A E 41 i
Wi #E o gl
HCMV

cytomegalovirus

human

infection

(IR I 7N
KM /i
Rhesus monkeys

male KM mice

50, SPF M
P BALB/ ¢ /MR

Ferrets SPF
grade female
BALB/¢ mice

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

mice,

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

female

grade

mice

SPF 2% M
BALB/c /) B,
5y

SPF grade female
BALB/c¢

ferrets

mice,

2~3 BRI
2~3 years old 1li

mare

BALB/c #fi P/
BALB/c

mice

female

L8R A HSN1 55
W HSNI virus
solution via nasal

drip

ZEEH A HINO 75
# W HIN9 virus
solution via nasal

drip

JAREIR SR

SHRE N R TE
Viral  drops  for
nasal infection/

inoculation of virus

in the nasal cavity

MR T A+ 5

Sh+#K 30 min
High-fat feed +

virus nose drops +
swimming for 30

min

Viral fluid drops for

nasal infection

BNIIE (%
) YR
Virus infection by
intranasal spray
(ultrasonic
nebulizer)

PRS0
HER HCMV 5% 5
BV Tnoculation of
HCMV

suspension by tail

virus

vein injection

ABECHTRIRFEIG 2 , JTFA
TEfig M B S, NEBFFE AT T
Hli—2,

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

studies  are

pulmonary organs, and the
available in  human

consistent.

PN DR R LD 52 S
High degree of similarity to changes

in humans after infection.

FiZHZR A ARSI, i sk o, A

b, IR

Mononuclear cell infiltration in lung
tissue, increased lung  weight,
decreased body weight. High lung
index.
PRI REVEIG 2 1 HFIE

Consistent with the characteristics of

damp-heat  evidence  of  viral

pneumonia.

WA PGB I AR, A
SRR VR VO 75 AR AR
.

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

seasonal influenza virus.

I RS RE S A (A BRI ) 5
IR

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

animal’s illness.

H BRI S A SR
Presence of typical symptoms of acute

interstitial pneumonia.

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

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

50% match.

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

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

Chinese medicine; main

FFEVEBERR:I(1) JI(2) BV (1) WA RE 35%; 1
B EUE(1) JKIE(2) (4) I HE 40%,

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

match.

FFETEEERR:1L(1) (2) JJ1(2) V(1) V(1) &V
(1) W5 65% ;B FHIE(1) (2) (3) JWKIE(2)
(4) W3 HE 80%

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

FEETRBSRRR:1(1) J1(2) V(1) B V(1) Wi
45%;HEE FIE (1) (2) (3) JIKRUE(L), W& B
70%.,

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

evidence (1), with 70% agreement.

FEaTaBESERR:I(1) JICH) (1) V(1) V(1) B
VICD) W& B 65%; s F=1IE (1) (3) JIKIIE(T)
(4) W3 HE 60% .

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

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

FFEPEEEERRI(1) JI(1) (1) V(1) V(1) B
VI(1) W04 BE 65%; e : E3E(1) (3) JRIE(T)
(4) W15 60%.,

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

B

Model classification

&Y

Modeling animals

TER
Moulding method

LEEEIsvE S

Model characteristics

SRR S B

Consistency with clinical disease characteristics

(EREES

Rhesus monkey

SARs!!
hACE2 H5EF/N
R hack2
SN E transgenic mice
Coronavirus
RUR E 45 3 3
BU/AL A A
COVID-19 R
Syrian Golden
Gopher
g
Rhesus monkey
P A Wistar %00
= ™ .
RN 5 HEPERR L
Respiratory RSV Wistar rallS- s
syncytial virus fe.male guinea
pneumonia pigs

3 R

NI
Adenovirus type 3 - s
. . Small pigs
infection

WA
Intratracheal

inoculation of virus

SR
Intranasal

inoculation

SN RN
Intranasal

inoculation

R SR
I Ik & e
Combined
intratracheal ,
intranasal,  ocular

and oral vaccination

5 W Bl RSV
Long MR EE

Nasal inoculation of
RSV Long

virus solution

strain

TG0 DK 2T 4
SCEBE B
I

Combined nasal

drip, intravenous

and fiberoptic

WA BRI R R, R
IR RERT

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

body temperature.

LRI 751
Model

lesions.

showed  significant  lung

BRI T ARG R
Appearance of symptoms similar to a

mild human infection.

EliHE COVID-19 #5955 Hi il
MR,

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

patients.

WP RUBE T i 444 L., i i) 5 ] LK
IR 200 L 55 00 i 8 R P 4
i

Alveolar wall ~ was significantly

thickened, and a large number of

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

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

of adenovirus infection in the lungs.

L B RRAR ), B —E Y
DI,

Course of the disease is similar to that
of infected

patients, with  some

mimicry.

FFETEBERRL(D) J0(1) V(D) BV (1) W& %
40%;HEE . FIE( 1) (2) WKIE(2) WA BE 50%.,
Western medicine index: I(1), (1), IV(1)and V
(1), 40% match; Chinese medicine; main evidence
(1)(2), secondary evidence (2), 50% match.

FEEVEEESRRR.I(1) J(2) (1) V(1) &VI(1),
WIEBE 55% 5 HEE - FE(1) (2) JUGIE(4) W15
50% .,

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

50% match.

FREPEIBERR:I(1) JI(1) (2) V(1) BVI(1) %)
A 60% ;PR FEUE(3) UIIE(4)  MI 1 30% .

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

60% coincidence; Chinese medicine ;

30% coincidence.

FFEPEERER:1L(1) (2) (1) (2) (1) V(1) K
VICL) Wi BE 80%; B2 EHE( 1) (3) JKIE(1)
(4) W 60%,

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

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

FEETEBESRRR:1(1) (2) (1) V(1) ZVI(1) ,¥)
BB 55%; R FEE(2) (3) JKIUE(D) (4) WA
60%

Western medicine indexes: I1(1) (2), II(1), IV(1)
and VI (1), with a match of 55%; Chinese
medicine: primary evidence (2) (3), secondary
evidence( 1) (4), with a match of 60%.

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

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

FFEPEERRR:1L() J(1) (1) IV(2) ZVI(1),
WIETE 50%; THER : FUE(2) (3) JWKIE(1) (4) W16
B 60% .

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

(4), 60% match.

i 7 bronchoscopy
ADV®) inoculation methods
Adenovirus
HAdv3 HAdv55
ADV 3R S5 v3 I HAE
SR WA AU TR S
T 3 o 55 i HAdv3 and
ype ‘an Tree shrew HAdv55 wild-type
adenovirus .
infecti adenovirus nasal
infections drops
4 itig

VP s S PR T B 5 T 75 480 B —,
209 H B IE A AL RIHIRHT T R & i S EOXUAR 5
BORTEARG R  H B R L H A
XF T RE P T 2 12 W 2 B AR 1 A e IR 3 1 2 T
IE X LRAR AR AW AL 5 15, 3 B2 (AT
SR ) 5 4 o B 2 REAE 245 45 ELAARO AR 1 L

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

BRI AL A BRI 5 R VP
SHYIR , VP R E A 3 K T AR
TRE (R AR S A S B R i
BRIESHRTES ) S AL (VBN SN IR
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S 7 2B FP HCMV 96 B B (65% ) | 5 I B 25
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Research progress on the regulatory mechanism of intestinal flora in
the occurrence of depression

CHEN Wenlu', YAN Xiaoru', GAO Jiping', SONG Guohua'**
(1. Laboratory Animal Center, Shanxi Key Laboratory of Experimental Animal Science and Animal Model of Human Disease,
Shanxi Medical University, Taiyuan 030001, China. 2. School of Mental Health, Shanxi Medical University,
Taiyuan 030001 )

[ Abstract] Depression has become the most common mental illnesses. Iis incidence is increasing yearly and the
cause remains unclear. Therefore, it is urgent to explore the pathogenesis of depression and find treatments. In recent years
with the continuous increase of research related to depression, intestinal flora have become a new research hotspot in the
pathogenesis of depression. Intestinal flora directly and indirectly affect brain functions through various mechanisms and
regulate behaviors such as stress, anxiety and depression. This review discusses the relationship between intestinal flora and
studies of animal models and clinical depression, the possible regulatory mechanism of intestinal flora in the occurrence and
development of depression, and the anti-depressant mechanism of probiotics to provide a new theoretical basis for the
treatment of depression by intestinal flora.

[ Keywords] depression; intestinal flora; probiotics; regulatory mechanism
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[ Abstract]

Currently, coronavirus disease 2019 (COVID-19) , with its long hiding cycle and high infection rate,

is spreading rapidly around the world and is seriously affecting people’ s quality of life. There are a wide variety of antiviral

drugs with different activity characteristics used for COVID patients; however, there is a lack of definitive evidence on the

best clinical treatment for COVID-19, and the incidence of adverse reactions is relatively high. This article reviews the

mechanisms of action, clinical application, usage and dosage, and monitoring of therapeutic drugs and the adverse reactions

of small-molecule antiviral drugs, macromolecular biological drugs, traditional Chinese medicine, and other drugs for the

treatment of coronary pneumonia. The information aims to provide a reference for rational drug use to treat coronary

pneumonia.

[ Keywords)

i Hr 8 56 AR 96 BE ( severe acute respiratory
syndrome coronavirus 2,SARS-CoV-2) 5| %& i} COVID-
19 E7E A BRI & 0E | Xof 20 AR B Ut BREA) 1 Rk
Ty, TH A T A A 2 A Ry R R A S T R
FUAG R DR A8 S R PR T 2 % U 3
(1 24 A AN BRE ) OB e iy 8 i — B 1 o 7 A%
YL, SEPR IS A 5 B Wik | = ) B ) IR T

[EE£TE ] ILAY A%RBEIL 4| 130 H (ZR2017MH040) .

COVID-19; antivirals drugs; rational drug administration; macromolecular biopharmaceuticals.

RME i, E Sl £ A e Rl FsE T ik
2022 44 H 5 H,E ZiHi2 51 158793 ], 2
HIET 15 4638 fil14)

Bt XoF B e 1 DA TR AN W R RA Y 42 56
PR B e it R 1297 S8 W AE AN W B 3, v
/N TFYURT WA AR, TR B E
WE BT L 2R AR ERES F /RIS B AR KAy

[EE B ] 58488 (1970—) , 5, LR, EE 500, WF5E 07 ) . IR 2% . E-mail: zpchaihuafeng@ 163. com
[BEEE ]RGS (1981—) B Wi+, YLy, A -H0F 5 4k S0 BF5E 7 ) 2 O LA 90% . E-mail ; songshuliang@ sdu. edu. cn



FhE P BE 2R 2k 2022 4F 10 A 55 32 %5 10 1 Chin J Comp Med, October 2022, Vol. 32,No. 10 137

AU 25 W FE R B P L COVID-19 A e 3k &K
H R K S i 3k | 2 B 5 T T VR ( BRII-
196) /% A ) 55 BT SNE ( BRI-198) 5 DL Je th 24 %
AETH IR | A\ A 2 e 3% 3 I HE 35 1 55 25 T
P, HTARRY PEB FEREE YRR AN
FEZ Dy m R R, B A B AH R 259, 4907 BB
FTPRt T 22 7 5, PR LI PR 25 I 75 245 A % i
BRI RR 05, A OB T 259, £2 HE I KRl 2%
HELHZES

OB R R B IR T A R T AR S — E
25 AU, N 5 ) 55 Al R R R T R R
WITEA AT AE AR, I, 7616 R 24 1
R B TR0 N AR A A ) 25 0 AR 253
AR ZE 5, § 0 BGE T AIZITY T %, A
A ARRPUR T2 Y 0 25 3 2= R A, e BT I
PRIV FHA B, LA by £ 35 4 8 Bk 2 1 AL R 25
YU TR 25 WA R SRR T AR 9 TR B U
SRRV R

1 NGFRHREHY

1.1 FIBEFEH

FIEL 5 MO — Bl s Mo R 20 R A% ) 1S A B
WBREZSY) AR AT RNA S5 8, 70 RNA
WRREE I, T 5 s i AP UR R R

TR 5 A R0 G B A 1 4R e o 75 T 1 T A
FEFHTIRYT COVID-19, X} COVID-19 & 4E % 1] 43
Br, R = AR BRI T 500 me, 5 H 2~3 Ik, R
FEAR PR B R A R 2 N R
EL 5 AROx) F 7™ B H Se Al o R N AR, C B BT
R R N g R E R, A
2 UBF /K S B 18] P s 5, 5 o BRI 20 K
KPETFREREIA™  MAEFEKRS TIRERSE
Jrxt COVID-19 B H WL Byr g™, sk, A
A 5 bR T BOUR A S R ™ B R PR R i
ARl REMERE N O HERE G R
1.2 F#H=E

FIME(FN)H o« By 3 A, IFN-a 2 FH PR
NS IPTIRFE 259 . IFN-oo 7] 38 5 AL A B 12 9]
T IRE, BTG e AN, M AR T R

TER I G r ok R, TR 2 WA H
25 WL R, COVID-19 B Bl fl Tt &
TR R b B R O AR B LR YT S e
ki T SR E S T R v S 5

Mgy, AR E H AT IS IFN-a 551k 1 51,
2k INF-o B 71554k, 1 55 P i 4ok vl e 2 R
AR, T K SRR e 2 W i S5 AN RS I
B PRLTEIRYT AR T TG AN BRIV I A
— B A T B2 AR SRR RETRYT

1.3 BEEREE

SAME A 55 B 25, T AR P A TR R K
PO 28 A IR AR AR A AN M A5 25, DT & HE P00
YRR, AR ST B, S X SR # A —
HIVER . S IR YT i 4, RIS RO =8 10
mg/ kg, 20 mg/kg 55 & BB A 7, /N UL &
4 30 mg/kg,

A A RN T — AN R IR, 25
M H AL AR X R, HRTXT COVID-19 A
ARk, T X AR AR T RUR AR
U, AT e W B R MR AE R AR Bl
WFFEIR A, & BP0 G v S 0™ B A A R 1
BERALRM R 2020 4F 7 H A DA LE S
b T ESEMSAIT H A R A SR A B
SR X SEE T 4 YA I I (B AF AR B R L, AN HE
TEfT
1.4 PFIEEZ/R

BT L 22 7K W RH DR 2 256 PR 2 A 48 AR A i 00 i
J 8 DNA I RNA G A% 2020 4 2 H 4y, BHIFBE
2= 2 AR A BAF 9T & B, BT HE 22 R FE B AR B 10 ~
30 pmol A AT LIA RN HI e 7 . I RAE %
BAE B e AR T il BT L 22 O AT DA AR R A
AR B I R RE KA SR BT 1A 25 1
R R R

{HSEFERT L 2 /R 25 il &k B3 78T ™ B 1Y
RNEFRL, A 8 15 g A R0 2 il R B 1
MRBT 2 /R G, BT (™ et o
FEUH B AT 4 £ 11 IR BAT HE 22 2R Uk, HH R R AR
PPN ROV, PR I foff R ol 8 v vy % 1) R 4%
S REARARAE o AR 8 2 1 SIS 0 AT I
7RI GEN LIS s S
1.5 1A% i&%E (Paxlovid)

2021 4E 11 H 22 H, EHEE MM EH)E
(FDA) B2 B AL (EUA) 1L vfE 55 B 8 B i 2528 w136
ST BT e T T BT 24 4% 5 RE 5 (nirmatrelvir ) FrBKH]
S 7 2R H 3 5 25 A FE AR (ritonavir) i 0036 &
Paxlovid B, 2022 45 3 H 14 H,&ITHHE
fili 1297 W = 8 B 5 SR A Paxlovid F, %24



138 Hh [ LA R 2 2 2022 4F 10 45 32 %45 101 Chin J Comp Med, October 2022, Vol. 32,No. 10

YEHIF SARS-CoV-2 FZEHE (A il , 41 il 1% W A T 1)
FE TR In  04f 9s  AE A ue  E vh E
BE VRN EAE , KRR AE R I
H R #GE 1 i T MRSt i 254, AN R) e B 4%
R AN HE S R AL, ECS0 R 62 nmol/L
A ELA 2 BT el B 06 M, X el 5 1 LA
TR SRR oy .8 N Mu A1 Omicron Y5 RE F= A= ALK
ORI, 7R P9 /N B, AR R S 56 o A 2 B ™
AR IR EREA IR, IR e Ay
R R RCOA 215 B i BT i 4

BEAh , — S H oAt /N7y F 0 B 25 W0 IR 97 B e i
RAWKAF—EIFRL, PRIE IR 1,

INY TR 2 R B8, A X AN 2T
R R, FERIVE BT, HAT WHO | [ 5 25 W Ry AR 4k
SEAERECEA) R 3 2 A T B R R A B 1Y
Bt R E B AR, A R On 5 H A 4%
BEAWAHIL D B i A5 R, Ktk
FEIG PR Bt e e 5

2 RATFEYRFREHY

FEER B0 K BT 1L-6 TF 5 B FH T COVID-19
A fE AR E, — SR PRI 1, FEER R
PR TRE BT e il 58 S8 T 5% ik e R A IR R AR
FETR (B AL PR BET TL-6 Th 8 in 51« 40 i I8 1
R AT BEME L BT LA HE R BT X 2 S
K Vi &I GI™ T B E Rl A AT A
BT FH 6T I AR 25 Uil 245 i >fe 158 40 S — i Bk i
BLAh 4 B e 1 B9 I L B AR 2R )T I TE) B 22
J5 3 AN H W AT A RGEEZE 55 R D Re 4 47 SR A
( WLEFH R A /N T 50 ~ 80 mL/min ) JG& 47 I % 4
BREAGT  ; rb RE B B T RR AR AR T T R
W%,

B B IRE WM , I257 2% B SO0 2
SPERA T ABUR, 8 T8 B e ey ik JE B AR
G RGE AR, o] U BB LR AR e A i,
PUERHTEA fEEM A COVID-19 B, K} [H
DA o R B 1 I, A BT R R AR R B B
B Yk 1 — AT Y KU I 1, 7 L 0
L, BELUBrE s o SR lfe PR Aol e AR e, R
T B R, R o R g DA R il A A FE A
H, FEEERIAR LSRR TR, BTEE LS
i KFEAR B EAR AT T i — 2 50 E

#HiE COVID-19 A R 3k & 1, & H SARS-

CoV-2 JERYL J5 B &2 4 1 52 1A 1l 2%, BE AT 45 v R4k oy
W RE, PR BRI &, HPT SARS-CoV-2 B HTIRRM
FeRE S s 3 F50 . RS R yy i &
F5 1 “#E COVID-19 A g Bk 8 (A nl i 20 1%
5 1 B P g i R R R R AR R FRTE COVID-
19 NAPEEREE 1 (pH 4) , 1 1M 5 F D6 IR 7 K
TR LR b 2% PH AL 75 JC 16 v A4 K B
BRI EE AP 7 i, & A R, I I DR T 46 J
SR O PR SE A R, AR AR AE B

2200 BB T 59 ( BRIL-196 ) /% K 7] 35 4
S (BRIT-198) , iZ B4 A FH 24 t i e K2 R
9= N BB R B 25 G /R &, 5518 FDA X%
PUAREE X 028 S EE pRIE M4 2 |, 45 SRR W BRIT-196/
BRII-198 Xf H i £ oy 8 A \Mu HI Omicron ¥J{#
PR ™ | 2021 48 12 H 8 H, E S 24 dh I &
Jry o AT R R T E A SRR AR
S 7 PRI BRI 259 L IR TR I IR
RIS 5T b 22 W12 24 e 76 25 9 14 Jo v XU 1) o
i R 112 B AR B AU T 1R 5 2% s AR [
1% 80%"*

KorFEWPUREEE 25, 76 B BT E i #5697
RS R AL, (R BT Ok IR A R, R
RESIZ A, AT DR S 3 B e R S
FAZA, WM S 8 1518 4052 (& ACE2
RN e 2 O NG N2 B o T e e S BT
HE L2, S COVID-19 [ 5 i BT
X F RSt e s B HE, MPiRE A Yt
ARG B TENZE 2,

3 HZg

s 24 SO T RORE U, R TR i 1L G s 2
WAL B 5 il 4% e v 245 D HG R G AR B i
DA AU S EFATT PSR — R 3 26 LB
SN RASYT I 58, Y BOR B ¥R P B AR R, in i o
PEERZEARYT . g i HERE 1 | i AL T IR I e 5
Xtk 3 COVID-19 BF MRS T WM,

EMHERE I R KO H R AR A
B, HA YU BE A T e S 2 R 2 B
X COVID-19 f8 35 RSN G FEI8 IR A TR AE 1K I
CIBLBUE25% M 4 WA LIRSt R 2L N I
HJE COVID-19 s JIK T 140 B Ot Rk 3
PR B R, PE 25 15 1 I HE 2 1 3 7 vl 4
BRPET) B E BAR R



FR E P BE 2R 2k 2022 4F 10 A 55 32 %5 10 81 Chin J Comp Med, October 2022, Vol. 32,No. 10 139

R1 BRI E I L

Table 1 Comparison of some antivirals drugs

LB T 2] TG 127 WL/ FIHEIR 12
Drug name Favipiravir Remdesivir LPV/RTV
VRS B 5K AT RORTE 320 oy AN 56
s : S5 0,39 b o
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TE4 0 R P =R T R B
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R N5 B K ; B 3 4% 5 L B0 WLEEBE 1Y
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and risk of myocardial infarction

K2 ERIEE LB

Table 2 Evaluation of the efficacy of some coronavirus disease 2019 drugs
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For drugs that have been marketed or have good
clinical trial data

WHO , [5 Z2 25 i Ry AN AR SEAETE () o 2 1 il PRI 2 R JE sk i 254
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drugs whose current clinical trial results are ineffective
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Intravenous COVID-19 human immune globulin

05 B ST W B Ok R BB TE S
BRII-196/BRII-198

B b 227K Arbidol

FIEL S TR Ribavirin, interferon
WifR S 245 Chloroquine phosphate, Hydroxy-chloroquine
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Favipiravir, Remdesivir, Lopinavir/Ritonavir

T AE T 0 4 vh ARUR S R A 0 H v AT
Sk, HC B ils Al PR YT AL 58 1 WK AT TR T
COVID-19, EAHRIESRH , LW Tl B A&
Iz = g R S R B S R R e A O
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Research progress of disease-syndrome combination models of psoriasis

ZHAO Ning' , DI Tingting”, QI Cong', WANG Yazhuo', LI Ping®*
(1. Capital Medical University, Beijing 100071, China. 2. Beijing Hospital of Traditional Chinese Medicine,
Capital Medical University, Beijing Key Laboratory of Clinic and Basic Research with Traditional Chinese

Medicine on Psoriasis, Beijing Institute of Traditional Chinese Medicine, Beijing 100010)

[ Abstract]  Psoriasis is a chronic inflammatory skin disease with a polygenic genetic background. Disorder of the
immune system is the cause of the development and persistence of psoriasis inflammation. It is believed that overactivation
of the 11.-23/Th17 axis is the main pathogenesis of psoriasis. Psoriasis is mainly characterized by erythema, scale, and
infiltration, and some patients have recurrent attacks, which cause psychological and economic burdens to individuals. The
2018 edition of the Chinese guidelines for the diagnosis and treatment of psoriasis indicated that the basic syndrome types of
psoriasis are blood-heat syndrome, blood stasis syndrome, blood dryness syndrome, heat-toxin syndrome, dampness-heat
accumulation syndrome, and rheumatism obstruction syndrome. Clinical treatment needs to be based on the syndrome types
of dialectical treatment. Therefore, the disease and syndrome of psoriasis combined with an animal model is an important
basis to study traditional Chinese medicine in the treatment of psoriasis. There are many psoriasis models, but a
combination of disease and syndrome animal model has not been established, which cannot fully and comprehensively
reflect the performance of a traditional Chinese medicine syndrome. This review summarizes the existing disease-syndrome
combination models to provide comprehensive basic support for the research of syndrome differentiation and treatment of
psoriasis.

[ Keywords] psoriasis; disease-syndrome combination; animal model
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Table 1 Summarization of traditional Chinese medicine combination model with disease and syndrome

UERY T

PRI F B Model representation

BRI SE FRAIE
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Research progress on molecular biology of gastroesophageal reflux disease

DONG Mingming, CHAI Xiukun, LIU Xuechen, HE Yun, LI Aidi, JIANG Shulin”
( Department of Gastroenterology, the Second Hospital of Hebei Medical University, Shijiazhuang 050000, China)

[ Abstract ] Gastroesophageal reflux disease ( GERD) is a common disease in gastroenterology, and clinical
manifestations are prone to recurrent attacks. It is considered a risk factor for the development of esophageal
adenocarcinoma( EAC). Family studies have shown that GERD heritability is approximately 30%, COL3A1 and ABAT
genes are significantly associated with genetic risk. Several genes, such as the IL-1 gene cluster, GNB3 and GSTP1, are
strongly associated with the risk of GERD. Mutations in TP53 and single nucleotide polymorphisms of EGF, MMP,
CCND1, CDX2 and COX-2 cause genomic instability and promote the development of Barrett’ s esophagus and EAC in some
individuals. This article reviews the role of molecular biology in the occurrence and development of GERD into EAC.

[ Keywords] gastroesophageal reflux disease; Barrett’ s esophagus; esophageal adenocarcinoma; molecular biology ;

genetic risk loci; single nucleotide polymorphisms
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1E GERD B E R KAA 10% ~15%11) BE &, IELL
RAE 29 0.12% ~ 0. 6% 1 £ B F ' 3] 2 4 IR
( esophageal adenocarcinoma, EAC) 81 EAC B 5
HERETERALA N 10% ~ 15% , T 7533 25 =+ 4F L
EAC &R BT, 7F— S E R O & it ik
) ORI SN = L S e et N VR AR 2N
TAEOIOT B R 26 A B DR 4 AR T ) 8 A 16
fia) e [R]85 1 R BRAR L R - R L - b AR -
SRR A - R A A R BR AR R N AR B A
X HH B o AR A R ML AT TR AT,
AREEAR BRI IR GERD &4 K& A EAC i #E
FE T AEWHER.

1 N8R ERBI ERNE

1.1 EEEE

COL3A1 BRI T YA 2¢32. 2, 4fith 1T AYfi
J5 ol £ (COL3AL) , M5 FrLA 20 B i £F 44 /5 7T L) 3R
AT, hyrhzs dn PR LA 2SI S50, 7E 2009
4, Asling 26" 7E GERD 1P 38 4% 52 1 5L DR A6 Il v
KI COL3A1 5 GERD k& ‘E W E A, H COL3A1
FEJLEFBA GERD H¥5 g A OCHE A, 55 7 i
HEEIEK AL I R RE A A (P =
0.03) . ILIRIISFE N GERD 1715 4% 45 20 413 55 1543
X — M LA T S, IR 1 B 7E GERD
()35 1 AU TR AAAE 25 57, TE SR BEA 98 b T 36 1~
7 GERD VA% 55 1) 52 IR i 47 4 ik DR 24 35k (A 3 A1
ST, fE T 16 Sk F 3R 4-%
TR & JL B4 18 ( aminobutyrate aminotransferase ,
ABAT) W& i — D R e L E T B B 3
(35 A G Mk, JF B 3l i S 00 b, 38 ok B
ABAT SRS/ T 2 57% B PE 4 R 35 24 LA
it ( TLESRs ), B W& W I i W i 2> 70% 22 45
Jivholt 25" ">V R4 A 19 T XU i 9F 55 & W, GERD 1
MAERL N 30%, COL3A1 Fl ABAT IR ) % BLAS
{06 GERD & A HLHIMSH T DTk, 38 Ry st A% P
W6 R RIS T T B {H ABAT 45 a7 35 R 7 Fiig it 1ol
NI BT B BRI v O A & B GERD 8t 4% 1) 5 [
K2, R FEAN R AR e i ) R kT £
5%,
1.2 B#HENE-1EE%S GERD

FA0 A %~ 1 (interleukin-1, IL-1) FEPRSEA; T
2q12 YetafA , iy IL-1A IL-1B F IL-1RN 3 G
PRIZH B, 53 01 2 55 12 4 4400 i B TL-1oc 1 IL-1B B2

HNIEPEZ R H 50 IL-1Ra" , IL-1B 78 )5 3h
=511 F=31 XA PR XUAF A 5 R 22 28 43l 4R
K C/T R T/C 5540 W RV, X PR XY 56
JUTAL T 58 i AT HR A | RIS R IF IR 58 4 Bl
PLLL R AA TR | A B 35 IR B R 40 2 ) 7 — RS H B,
T fof 4 B A R A A v s BB SR e v )
FE IL-1RN IS Fh S A RO BRI EE £
BYE(VNTR) , REXEE ST 45 DNA Ji 751 76 i 1) 4
RN SR BIR N T RER 5 — 2L 5
L I HE 5 FPAS [F] 9 SE A L R B JL-1RN * 1
(4 RHEK ) JL-1RN * 2 (2 YR E ) IL-1RN * 3(5
KHEE) JL-1RN # 4 (3 IRE R ) Fl IL-1RN * 5(6 K
FH), BAWFSEFR IL-1B-511 * T 25 LK &% 1L-1B-
31 = C S 3L AEAEXT GERD 14 % B BA (1
FH AT Rl 250 H 98 AT I BE 20 i, 34 BB 15 =
R ZE A B W I, S B R 4 WA 0/ DA T
F#{Ik GERD (™ B E " IL-1IRN = 2 FfES
f5 IL-1Ra AL IL-18 BEJHCA O, IL-18 i IL-1Ra Z
[ 1) SV A s JRy P 2 2 0 RE R B I b TR 26, L 4 iE
WTEE & VB iS22 sm iR EZEH,
Akgil 2507 X R [R] R B A9 & R B UEAT 3R R 4y
BT, 2 LA WA ] SEAT TR BRI LR 5 0 HE AT A
I, RE H 3% IL-1B-511 * TT 3 H A5 R 0] G A% T
NERD ,{H7E IL-1B-31 #l IL-1RN J7 T %A 2% 5. [
K, Ghoshal 25" #E—J5i %t 144 45 GERD H.# 1 368
25K 1 ED BE (1% it B X6 BE A AFF 55 R AR UE I T I2-1B-
511 * T/IL-1RN * 1 Huf5 R 5238035 [ GERD 1Y XU
REA, (HSRTPRIAR 52 45 S A0 S 1 2, & 18 — T A
SEFBH IL-1B-511 % T/T(P=0.034) .IL-1B-31 % C/
C(P=0.031)FLEFIH IL-1B-511 = T(P=0.044)
IL-1B-31 % C(P=0.040) S5 P 5 18 R 2 kK
SN AR . S T AR L1 R 2 S
(single nucleotide polymorphisms, SNPs) 2 J [A Y B
fERILE GERD kA & b 538 3 2 R4 T &R b 2 X
W BE PR, — TS P N 2R AT A R I B 5 45 AR R
AR T(IL-1A-889) C(IL-1B-511) C (IL-1B-3953) L
(IL-1RN) . C (IL-1A-889) C ( IL-1B-511) C ( IL-1B-
3953) L(IL-1RN) 5 GERD Hl1 RE (1) & £k XU 8 finAH
X T(IL-1A-889) C (IL-1B-511) T ( IL-1B-3953) L
(IL-1RN) W8/ R 5k AF % 1B R B A BE 19 & 2
JRUBS: ™) (AR BEBIF T A 40 M B AR 5T N 7 1 T B
FF DRI, AN e 16 A AT JC Bk e 22 ] 45 Fh 5L R Y
Z5e . L5 FWFSE7E GERD 3 vh A [a] (4 Bf 250 ]
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fiE% 5 M GERD #| RE #1 BE 193 &, ¥4k IL-1B
IL-1RN AL IR 2 SR 2, UL & AT
B & BE Fl EAC WA, H A T T8 BE AT B 1)
TG P X 0 T B2 X B X 4% L PR AR S, B
TRAEILEI AT 2, R B . GERD & Ak J I
FEPRIAY 2 8] 1) 2 Z2 30 75 76 AN [R) N ol (] 8CR A AR 119
EAWFFE
1.3 EOMmEEZE-2

B A B S %ﬁK—Z( protease-activated Receptor-
2,PAR2) & —Fh G- I Z K fFE T 2 M4l
H UG RE A MCs | L 157 240 i A0 8 1 e 400 i, -
St RAE N PR A PAR2 7
BE LTSRS RES S EEEREY (R
EHE) AR, 25 GERD HYR; IR 50 Kk bl
il ESRIRI T b R 8R T RO S S PAR2
Fik LA AT R I | S A E A
TSI b Rz A3 B | ) IRHss b R 40 i K
3 U TL-8 F5 | BAR AR A B G038 S I, T80 1 K2 40
Jf ] 23 [R5 AN b e B Bk — DR 51 GERD
Mk KR W E NN GERD g LN
FELE T 40 MCs 1238, MCs 5 WA S 124
KI5 3 BE B A5, 1 PAR2 2 W 7E 9 P ) R T,
Winkelsett 252 Keita spi w7 NREE R
PAR2 (335, 7-UEM T PAR2 /Y& 12 7E GERD
HH OGRS I 5 48 1) A s AL b i D RE B 2, DA b
HSEIER] T GERD A9 ML 50 55 A ok AR 58 0
(R , At U A 75 B2 B 2 A I 9 SR FE 40 T IR SR A
ZAA AL S i i RN B B & s ML A5 B 3R
IO S e B B iRdTT BAs AR B 2 8
1.4 ABBtHEK-S-##%E5 GERD

AW H K-S -4 2 i ( glutathione s-transferase
GST) & Il Wiff s 1, fE 72 TF 2R a8l
FENEE WA L R A 80h w] UL A B H BT
ZFP B K B 0 A M e A dE N K
VSRS AL A, 78 PR3 40 i G 32 S8 AR N ™=
(41053 J7 T B By 1k ek e b R AR A, AE
EHEE R 4140h, GSTP1 & GST i 3 5575 |
GSTP1 Yt X NAZ R +313 41 A F3ly 6,104
WY TR N ATC 75 GTC, 3 ¥ 550 GST 7 P&
iK', GSTP1 = B A2 LR R AE 1R 75 AN BE
ol 23% , #E LR AT R 30% 7 A BFSE KB,
GSTP1 * B % %[N 5 GERD %) J&4%: & BE % tEAH
X, BE B F b GSTP1 = B % {3 3 A 48 45 % M1 1

GERD % (OR 2.10,95% CI:0.99 ~ 4. 44) Fl{gt
St BEZH (OR 2.56,95%CI. 1.30~5.05) & B A& i
ERN, EHN—IEE R A T GSTP1 FER A A/
B £ RE Hi3#  NERD  f JE X} B8 21 vt B8R 43 3]
H 40% 25%F1 22% , HA5 3 2257 (P<0.05) ; HAE
GSTP1 FE R BIAR S5 () 32 105 v, RE & A AU 34 in
2.42f%5(OR=2.42;95%C1:1.22~4.80) 2 LI I-
IR Es AR R FRAT GSTP1 FE N 225 1E AT EJE RE &
HLE Y = 2 e R R 2 —
1.5 GEHBIHEMERES GERD

GHEH B W {7 3 A ( guanine nucleotide
binding protein( Gprotein) ,beta polypeptide 3, GNB3)
PRk 12p13, G E AT S1&E SRR
“COr TR AER, A ST ER R 3 o R A
JEE ) R P S A R - 1 RN, T FE G AR
i, B MR SR o SE B DA HE B (55 T sz AR
FRION; &5 ) F 2L P, A PR R TR AR
) R B 5 RO A A 22 8 9 JC AR O A TR
KIFTfig & GERD S5 X & 45 R0 IR ) RN FEFE 25 57,
X — 2ok 2 5 J P e o IR 5 7% - AH DG, 2018
AR — IR R T | 704252 20 28 S i e 1) S8 2 A
TCEE AR B Z 6], GNB3 N 3 A% 1 1R
LAVER S B Rs2301339 (P = 0. 040) | Rs5443
(P=0.011)F1 Rs5446 (P =0.016) Z [A] {7 1F 8.5 2
5, HS B A A, R R R 7R K T
FIRE R S AR DGR B AR AL, {H 2 B bk 4 Ao 5k PR 485 2
# Rs2301339 = A Rs5443 = T Rs5446 = T [ S i AE
ARTEE O B R AH OC A= 396 J5 o A1 DL e A e 2R A5
YT A S — T % IR 5T (363 & LA
GERD H& N 373 & {dt Xt i) 25 5 v | GNB3825 =
TT RITUI G A s A3, DI 0 240 B sl A 3
N ; GNB3825 * CC {5554 5 SN Il 55 . 53 A B
FE R A G B AR B 9E 3L R 2 28 % GNB3
SIIRe A B 0 1 A 25 A F R A
X, HILERY GNB3 HH M LM REN T2 K
JEE T T I ) 7, T BB R BLRR 0 IR
G LRI IR R B, o GERD B XA AR
[Fi) SR £ LR AR

2 Mz ERUEFIRRE

2.1 RESEH-2
A A T -2 ( eyclooxygenase-2, COX-2) F& R 3L
T 1q25. 2-q25. 3, i COX-2 FH [, ZEANIEH T R
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FEAN T | N 2R AR5 T Ak e A DU R e 4k
HHIGIIRE . COX-2 AT LA E 40 A 38 5 | R A8 1=
R IO BE A AE A AR, PR LG AR AR RE AN R A rh
RAFHEBAER P FEIRS L v, SO A AT
WA EE LR AT Rk COX2,C0X2 MRk
BRI A A AR AR G TR FH COX2 il 715
B T R BB b EAC 0 % A2 XU, ik T A AR 512
IRIZE SR WF I N TT B T — S50 ) ) BEBIE 5%, 45
RAKI COX-2-8473 + C F5 A i K (9 4778 7] Refdi 4>
&% /i EAC,{H5 BE 5 GERD W RA TR, A
RFR COX-2 JH 3 F X M Fp 25 -765 C/
G.-11954/G 5 EAC KA, W AH#EH -765 *
CENFEH T HEJE EAC RAEMGK I ZE, COX-2
B SRy T ik 98 2E Ji 1) 1T R AR W b A ) Bk PR
il COX-2 fE4 BE MIBIE 28 T iz 6, 17
Il I BEALZ H 5T R RS R BN R
(RI35 2R 5 7 s RN BT w) DG MK AT LA B 3% BE R
s,
2.2 REEKETF

i’%ﬁﬁiﬁ%( epidermal growth factor, EGF') St
B F 4925, # 4B K H T (EGF) & H 3z ik
(epidermal growth factor receptor, EGFR) J& T & 2 ik
W Z R R, 456 5 & R IR 227 2210 1
L AERS R 05 1 PR B s 52 b B B, 3
PR 98 AR I 2% 3k 57 IR 1 e Bt e 1) 52 2 ke, o 1R
K5 5 38 bR & A A, Cheung 26 X 309
Bl EAC 835 F1 275 Bl X B 19 DNA FEAZEST
EGF J:H A E IR B4 EGF 225 (A/G 8¢ G/
C)BXBHARELER(P=0.02), H'S5 A/A A
RIFHL , G/ G 875 5 GERD H# k4 EAC KUK i3
WA E (OR=9.7;95%Cl:3.8~25.0;P<0.001),
[FI G/G HPH %5 GERD A77E i BE i 35 1 28 HAE
F(P<0.001) . Lanuti 25" 4 5 %5 FAHAH L,
EGF-A61 * G/G JE N2 3B EAC J& A= KU 3
212 4% (OR=1.81;95%C1.1.2~2.7) , HEfEH BE
i) EAC B WA H H 5 (OR=2.18;95%CI, 1.3 ~
3.7), 2012 4 Menke %57 Nifi i EGF 3R £ 45
P55 RE BE \EAC Z A9 ¢ &R, X iy == A0 N AT
TBIIFEE, 25 R £ RE A/G(P=0.008) Fl A/A
(P=0.002) 40, G/G FER AL EGF ik i & 1%
%, EGF £iEF{%5 RE(OR=2.6;95%Cl. 1.3~
5.2) .BE(OR=3.0;95%CI:1.5~6.2) Fl EAC(OR =
4.1;95%CI;1.8~9.7) &A= KU nAH 56, AR SMIF
SR BN, PR P AR T £h b P £ 5 20 i n] 3435 EGFR

{55, i EBLTE 22. 2% ~35%17) BE H 46. 5% ~ 80% 1]
EAC & H & B EGFR & (k8= Wit
WL F IR EGFR 5 5 19 5% B0& /& EGFR A
S HEAR TGF-o Al EGF () B P2 AR 51l fE S R
B#F T EGF 5 PG/COX-2 Fl PPARy &4t H.AE
FH 32 40 H EGFR il 7 F1 PPARy S 8h3v] LU
HIGITHER N BE BRI R

LIRS A EGF A RS ERER
R T R b AR 3] S R A D R B IS 7 A o B
it — e EH, i RFZR I 6/6 &
AE BP9 7S S AL M EGF 23k R AR S B oA s {5
P m] g HE B A R Y kR TR I 3 R A AR ]
LIRS GERD il BE H A& i /4, H EGFR
PGS BE & A AH G, BHWT A5 515 ik 42 nl
VL TRYT BE,
2.3 TP53 EH

TP53 e T YL (R 17p13 I LR, SRR B
FEFLA, TPS3 JE R 4 5 (1) pS3 H 7 I 45 40 i 4
24 s TS K DNA B2 A AEH EEEH,
VWSS T TPS3 L 248 212 4 M 1k 5 e
WA (SRR ) K R IR Y R AR
CHE e 4 R 2 B8 W mh &4, JF H 2
Barrett 45 [] Iif 966 F JR BV AE AR W0 dn Y . H
HIFFEIN TPS3 FEAR AR AE P 4R iB 42, — i i
Wiz T80 TPS3 KRG, 51 ple RIE, e JE PG
ERB-B2 JFU@ RN s o5 — R A2 02 TPS3 28728 b5
S IR LN |, e 2 3 TR 20 AN e A TR ik TR 3
TG TPS3 FE R 2 AR 7E kS A v B S R A R
EAC 1 BE B3 it g3, i BE S L& 7
H R KRS 34 13.8 £5 (95%C1,3.2~61.0; P<
0.001) " BT R, FERRE IR R, B
BB R A P i A RS 08 B A R
COX2 fif§ = A= 1Y I I M 5% 8 % B 1 ( reactive
isolevuglandins ,isoLG ) 235 p53 45 & 53 p53 16 1M
B
2.4 EREEEQE

i 4 J& B H M ( matrix metalloproteinases,,
MMPs ) J& T 5EAR 850 9 IR, 78 1962 4F 5 Ui
AR E A KB —, 59 15 25K
(extracellular matrix, ECM) fY & %8 #5418 I 4
& B S 55 Y g R g R v A DG S,
YULATIE AR ZE 5 A8 & J R A A B DA B
P58 AE KL MMP 1) 30 FOlE AL H /N GERD
LAY H MMP3 Al MMP9 [17KF 9, MMP1 MMP2
MMP7 1 MMP9 )31k 5 BE Fl EAC #H¢, H Tk
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L MMP FEH Z50E 5 EAC XU 5 A ¢, Cheung
ZEDTRE 309 44 EAC HE N 279 44 e s ohAT 3
R4y TRUAG I, 16 5E MMP-1 % 16/2G(OR =3.2,95%
CI;2.0~5.1,P <0.001) I, MMP-3 * 6A/5A (OR
1.8,95%CI:1.1~2.7,P = 0.01)7E GERD & h
5 EAC XU 34 maf 57 A O¢, H 548 [F] ™ & 2
GERD & WA A, 82 MMP-1 + 16/26
MMP-3 * 6A/5A [FEH 2B PE S GERD i 524156,
JEH PRGN T EAC kA, o — T A K 1 A 5
Wi R4 BE BEAPA b ROBAE B 55
HA L BE i MMP-9 F1 MMP-3 353800, W58
il S S B E S S TLR4/NF-kB {5538
#, EERT R AL 2 () 2 5E ] F- (MMP3 . MMP9) 7K
R BRI S R, eI s i
R X BRI 5T, BBIE I T MMP SN 2B
GERD BE \EAC A5G, AN [m] (4 F 5% X6 & 35 I 45 (1 AL
A —E /.
2.5 CCND1 ERESHMEIER D1

40 it & 1 2 1 D1 (eyelin D1) H1f2 T A2
11q13 Je@fki) CCND1 LR Grtih | 5 41 31 8
A PE I ( cyclin-dependent kinase , CDKs ) 4% & JE
BUE G W 5 BN 20 L SR N G1 B R B S Iy
5., CCND1 FENFESNGF 4( G870A) R B #AA%
HRZ AN, CCND1 « A/A FERTAYIEAES GERD
BE Fl EAC By XU HEINARSG , A58 A Bt & 35 JoE
RBE ML, A/7A LN ALS GERD BE il EAC Y %

A XN 3~ 6 3%, 1 HL 15 4 (20% ) GERD 3 |
14 4 (11%)BE HF 1 14 4 (25%) EAC B h4
MR E A D1 W E R WA AR EER (P=
0.001) , 7E75—W/NAVE % BAF 5 v, i el &
BIER BE BE T 67% M BEIERAHS e &
BT AN EN A DL, e AR Y BE BE L
B RA 29%, HIEA CCND1 = A/A KPR Y A4
{&XT GERD AH I A Zy IR XSS , 7] s 241 Jifa &) 4 2
F D1 A3 B2 238 0T DA 5 000 0 g & A2 AL
Wi BE Hud, (HAEA FWF5E I R 2 0 3 X 1R A
MAEEE A D1 Rk 2 A7 A e
Ao E A0 I A 1 D1 3R R AR RE T
M BE £ i B Jeg ok %, CCND1 3R AU 55 41 Jifg J&] 4]
A D1 AIFRIKTE GERD &A= K& B9AE A SR A7 AE
SN
2.6 EMHEXEREEFHEREF 2

B il AH ¢ ) U5 & % 5% A F 2 ( caudal-related
homeobox transcription factor 2 , CDX2) J&— Fli ¢ 53
PRI SRR T, IEH IS 00T AU I B 1k, 5 5 4k
Rtk fedtimiE & w7 . BT s
JRYTFRAL B G 1E H 8 ZE L b R 40 fb A=, CDX2 Al
1 2(mucin 2, MUC2) k34 imt . fEf il —
TR b, 78 IR S0 37 8 R SRR 76 R i M
FRE W ON B R R 20 B, R & B
Kriippel-like factor 5( KLF5) ,CDX2 FlniEtrEy =
IR, RIRPRE KLFS ik 80K 5E e 04 1 iz 40
JH T AR A G i A R A48 7 434k [R] i) CDX2 2% 3k 1

14 : COL3A1 ABAT IL-1 5£H#% . COX-2 .GNB3 553K 5 S i M B R R A A G Rl TPS3 LRI %8748 & EGF .MMP .CCND1 .CDX2 \VEGF

%5 Barrett B4 M &4 IR,

B 1 GERD &A4: K Jfh T2 AL 2 [# 7R

Note. COL3A1, ABAT, IL-1 gene cluster, COX-2, GNB3 and other genes are related to the occurrence of reflux esophagitis, while TP53 gene

mutation and EGF, MMP, CCND1, CDX2, VEGF are involved in the progression of Barrett’s esophagus to esophageal adenocarcinoma.

Figure 1 Illustration of major genetic alterations in the development of GERD
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i, R E R KLFS J5 7T B Wr CDX2 S5 A0 X & 1
Fk RS TG /N BB G IR
b B B TR RNIE T R I, 48 AE A 3405 8 £
S, U0 sonic hedgehog .bmpd FIFZ A B ik,
IR Notch 155, H 2 FEL Sox9 (AR E)
Hl Foxa2 ,Cdx1 Fl Cdx2 (755 1 18 73 Ak 1) 3K 3
e ik epx2 B i gA R 2R R R Ak
HE SRR I B (R SR T IR 22— (H LR
P 52N T, HHATHF9E 2 M s sesh, R
XSS R BORBATH W A W bRic W, (R IR R
AR AT IR RE PRI A IR 56

3 Hfft5 GERD X4  KRHEXHAR

2020 4F Westra 2514 RO I 45 I & B, F A
{&7E EAC . BE Ml GERD B35 1 B4 3k Eb 6] 43 51 4
34% 27% 23% , $& 1} F PASIRLA & EAC B fa s A
Z (0OR1.5;95%C1:1.03~2.19, P =0.03), Lam
LW IER] FOXF1 159936833 * C . MHC rs9257809
A, IGF11s6214, GHrs6898743 . BARX1 J&
ADAMTS17 A vl GEAT GERD & AEH 56, A3 F%F
P28 BE Fl/80 EAC ZIERIIT , Verbeek 2547
W B2 E T A 1] BEEO 1 3L AR K VSIG10L Fl
MSX1, $RT, L BB R B A DG 3 R 2 2
P O N e ¥ NG L LB W N1 i |
PLISSHIE

4 INEERE

GERD J&—# 5 Z 4~ 2 5E AR A= P br 5
PEIIKAH BB e R E R AR T
H ARG A, Bl 5L R A 2 e R R, B e &
K COL3A1 (ABAT IL-1 3N %% . PAR2 , COX-2.,
GNB3 %35 GERD & 4= KU #H ¢, [A) i) TPS3
FNRAE K EGF MMP .CCND1 _cyclin D1,CDX2 .
VEGF B 5% 17 R 22 S PEAR 88 4 A~ 1k 1) BE &
EAC #ER (K 1), XS it B EH T8N
AWy TR BR AR DA B I T S a2 T Rt T
BB, AHRER A5 S b 3 B R AR AR A S
WEGT , AR T 78 7 12 DA Al 52 28 3 1) 3 0 R A 1)
AL RRA T R EASR AP R, A g
SEAE YIRS IE W R A R BRI PR T T R 1) IR T
AL AT SEARYE

S 3k
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