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Experimental study on lung tissue injury induced by dental grinding dust in rats
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[ Abstract]  Objective  To evaluate the effects of vitallium metal, ZrO, ceramic and PMMA resin grinding dust on
rat lung tissue. Methods The surface morphology and particle size distribution of three kinds of dental grinding dust were
detected using a scanning electron microscope and laser particle size analyzer. Following exposure of established animal
models to the above grinding dust, the total number of white blood cells and macrophages and the interleukin IL-6 and IL-
16 concentrations in bronchoalveolar lavage fluid were detected by Giemsa staining and enzyme-linked immunosorbent
assay; HE staining was used to observe the pathological changes of lung tissue slices. Results Compared with the control
group, the number of white blood cells and macrophages and the IL-6 and IL-16 concentrations in the dust-exposed groups
were significantly increased, the infiltration of inflammatory cells was more obvious, and the lung tissue was structurally

damaged and fibrotic. Compared with the non-finely ground group, the inflammatory cells and factors in the finely ground

[EE£TH] HEAARFIETH (81970980) ;i1 T4 = S FAL EAFMIT H (LFWK201717) s FE ERI R« + = 17 8 R =8 E
BleERFSE S TR YDIK2018017) 535 7248 T A 58 TR 110150 H (2018225078) 511 T4 H AR & 45 S H (2019
-ZD-0749) ; Pk FHTT KRR GUBF & 7l (19-112-4-027)

[EEB N IXNZ (1989—) , 2 Wi0roE A BF 5T 7 ). BRI IR, E-mail:308782160@ qq.com

[BEEE] TR(1975—) 2o, a5k iyl . AP R4 . E-mail: wwang75@ cmu.edu.cn



2 P e R 2

2021 457 A% 31 8% 7H  Chin J Comp Med, July 2021, Vol. 31,No. 7

groups of vitallium metal and ZrO, ceramic were significantly increased. Conclusions Three kinds of dental grinding dusts

can cause inflammatory injury and early fibrosis of rat lung tissue, and vitallium and ZrO, dusts after fine grinding

exacerbate the inflammatory damage compared with the group of non-fine grinding.
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Figure 1 SEM observation of dental dust particles
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Table 1 Particle size distribution of non-grinding
dust and fine grinding dust
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Note. A1, PMMA non-grinding group. A2, PMMA fine grinding group.
B1, Vitallium non-grinding group. B2, Vitallium fine grinding group.
C1, ZrO, non-grinding group. C2, ZrO, fine grinding group.
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Figure 2 Particle size distribution curves of non-grinding

dust and fine grinding dust
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Note. N, Control group. A1, PMMA non-grinding group. A2, PMMA fine grinding group. B1, Vitallium non-grinding group. B2, Vitallium fine grinding

group. C1, ZrO, non-grinding group. C2, ZrO, fine grinding group. Red arrow, Neutrophil. Green arrow, macrophage. Yellow arrow, lymphocyte.

Figure 3 Giemsa staining in dust exposed group and control group at different observation time points
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Figure 4 Total number of white blood cells in BALF of

rats in each group
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Figure 5 Total number of macrophages in BALF of

rats in each group
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Figure 7 1L-16 content in BALF of rats in each group



b R BE 2R e 2021 4R 7 HAE 31 55 73 Chin J Comp Med, July 2021, Vol. 31,No. 7 7

AN XTRZH B, AL; PMMA RWFEEZH ; A2 . PMMA FE 40T EEZH ; C . B1; Vitallium RAFEEZH ; B2 . Vitallium 1 00FEE4H ; D . C1 1710, *

B ; C2. 200, KELMBTEEA

8  R[RIWLGE s Yo dH Roxt B2 il 2H 2154k,
Note. A, N, Control group. B, A1, PMMA non-grinding group. A2, PMMA fine grinding group. C, B1, Vitallium non-grinding group. B2,

Vitallium fine grinding group. D, C1, ZrO, non-grinding group. C2, ZrO, fine grinding group.

Figure 8 Changes of lung tissue in dust exposed group and control group at different observation time points
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[ Abstract ]

proliferation and apoptosis in rats with chronic atrophic gastritis (CAG) of liver depression and spleen deficiency. Methods

Objective  To investigate the mechanism of Chaishao Liujun decoction on gastric mucosal cell
Twenty-six Sprague Dawley rats (male=13) were randomly divided into normal (n=6) and model groups (n=20). CAG
rat models of liver depression and spleen deficiency were established and evaluated by the compound factor modeling
method. After modeling, they were randomly divided into CAG, vitamin ( VI group), and Chaishao Liujun decoction ( CS
group) groups, with six rats in each group. The normal group was not treated. During the intervention process, the CS
group was administered Chaishao Liujun decoction 5.1 g/ (kg + d), the VI group was given vitamin suspension 240 mg/
(kg + d), and the normal and CAG groups were given sterilized drinking water for 4 weeks. HE staining was used to
observe pathological changes in the gastric mucosa. Quantitative real-time PCR was used to detect the expression of
apoptosis genes c-myc and p53 and Immunohistochemistry was performed to detect PCNA and Ag-NOR. TdT-mediated
dUTP nick end labeling staining was undertaken to detect the apoptosis index of the gastric mucosa. Results Compared
with the normal group, the activity of the rats in the CAG group was decreased, and the pathological changes showed
atrophy of the inherent glands in the gastric mucosa, infiltration of inflammatory cells, and increased expression of c-myc,
p53, PCNA, Ag-NOR and the apoptosis index in the gastric mucosa (P<0.05 or P<0.01). Compared with the CAG
group, the activity of rats increased, the pathological atrophy of gastric mucosa improved to a certain extent, and the
infiltration of inflammatory cells decreased in the VI and CS groups. The expression of c-myc, p53, PCNA, Ag-NOR and
the apoptosis index in the gastric mucosa of rats in CS group was decreased ( P<0.05 or P<0.01) , while the expression of
c-myc and p53 in the gastric mucosa of rats in the VI group decreased ( P<0.05 and P<0.01, respectively), and the
expression of PCNA, Ag-NOR, and the apoptosis index was decreased, with no significant difference (P >0.05).
Compared with the VI group, the general condition and gastric mucosa morphology of the CS group were more significantly
improved, c-myc and p53 mRNA expression was increased in the gastric mucosal, and the expression of PCNA and Ag-
NOR and the apoptosis index were decreased, but the differences were not statistically significant ( P>0. 05). Conclusions
The proliferation and apoptosis of gastric mucosal cells are closely related to the development and evolution of CAG.
Chaishao Liujun decoction has good therapeutic and repair effects on CAG rats with liver depression and spleen deficiency.
The mechanism of action may be related to the inhibition of c-myc, p53, PCNA and Ag-NOR expression, regulating the
excessive proliferation and apoptosis of gastric mucosal cells.
[ Keywords] chronic atrophic gastritis; Chaishao Liujun decoction; liver depression and spleen deficiency; rat
model ; proliferation and apoptosis
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2.3 ARBREALAESERE

TE K R B A 2B (A T (R A
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mRNA Z51) B FTH(P<0. 01) ; 4E 2 41 F4eA]
NE AR E B p5S3 mRNA £k T (P<0.05
% P<0.01) ,c-myc mRNA £ IEH HBH LF
R IG I E X (P>0.05) , SHEAALL,
G AT RN A A K BE Z I c-myc | p53
mRNA Fi5¥ R (P<0.05 5 P<0.01), 54
RALW, AT ARNEBEHH KR E Z B c-myc, p53
mRNA LW EFHaH 2R gt =28 L (P>
0.05) . IXULEHEEA 7S T 17 F 4k il 25 15 B 300 4 JFAS
RS CAG KBS 286 IS 200 b 3k 38 0 1 AR AL AR
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2.5 XEBFIRIEHEEF PCNA 1 Ag-NOR [t
B

5IE 4, B K RE B BE PCNA
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NI TR, ZR TG E L (P>
0.05), SZEMERALL, S TN A KR E 3
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Table 1 Comparison of static time in forced

swimming of rats in two groups M( P, ,P.)

251 I ()
Groups Immobile time
Y
IEw4 45.74(39.45,60.81)
Normal group
by il

b
Model group 80. 17(64.81,169.76)

f HIER AL, PP<0.01,
Note. Compared with the normal group, "P<0. 01.

B KRS FEAL EE S AL (HE J4 )
Figure 1 Visual and histopathological images of
gastric mucosa in rats ( HE staining)
2 KREEFIEMMBET-EEE c-mye Fl p53 L (x+s, n=6)

Table 2 Comparison of apoptosis genes c-myc and
p53 in gastric mucosa of rats

ikl

Groups emye p33
2 ol g)
IE#4 1.06+0. 36 1.06+0. 38
Normal group
ikl b b
CAG group 11.42+3.21 17.26+6. 28
Yl K ¢
ARG A 3.44x1. 629 5.80=+1. 85"
VI group
LG AL 7 )
HFAANRG 4.08+2.58¢ 7.43+2. 85%
CS group

T 5 OEH 4L R, P<0.05,"P<0.01; 5 B AL L B, oP<
0.05,'P<0.01,

Note. Compared with the normal group, *P<0.05, "P<0.01. Compared
with the CAG group, “P<0.05,P<0.01.

B2 KEBEEMEETEEN c-mye } p53 FLIKIE
Figure 2 Electrophoretogram of apoptosis genes

c-myc and p53 in rat gastric mucosa
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TR HLE (525, n=06)
Table 3 Comparison of PCNA and Ag-NOR expression in

gastric mucosa of rats

S5
jﬂ% | PCNA Ag-NOR
Groups

s
Em4 0. 58+0. 10 0.4620. 14

Normal group

gl ) .
CAG group 0.83+0. 12 0.64+0. 16
Pt 4]

HER AL 0.73+0. 14" 0.54+0. 12

VI group

S VAV =

HFANRBE 0. 61:x0. 77 0. 4720, 77¢

CS group

WS IE R4, P<0.05,"P<0.01; 5HIA 4 L4, P<0.05,
1P<0.01,

Note. Compared with the normal group, *P<0.05, "P<0.01. Compared
with the CAG group, °P<0.05, ‘P<0.01.

TE: PCNA ST A ARAZ BT ;. Ag-NOR . A% {4l X B4R 11
HIE B 41 b B, *P<0.05,P<0.01; 5 BT AL 4 L 8, cp<
0.05,'P<0.01,

B3 KR FMB PCNA Fl Ag-NOR ikt
Note. PCNA, Proliferating cell nuclear antigen. Ag-NOR,
Argyrophilic nucleolar organizer region protein. Compared with the
normal group, *P<0.05, "P<0.01. Compared with the CAG
group, °P<0.05, 4P<0.01.

Figure 3 Expression of PCNA and Ag-NOR in

gastric mucosa of rats
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MR CAG B2 BIURE i, — 3 i HH LR i) S 250
CAG B , SN AT B AN 32, 7 5 TR
IEWIBAT, DEURRIRM, H A B0, IS
LK 5 UE 235 5 B W R Y — LR o I 2 A AF 5
AR (U BIE A 22 38 MUR RAE AT 2 A
Lo BRACHE AR 7 T BEA TSR AR S e A G
W S A S BE AT UL R 28 I A IR 2
W) A R AR MR — A7 oA WL i BB e (0 B
B, PSR KA JESE AT, 22 L, A7 0 A,
SR T DK L P ] ) 8 A, R R AT 5 AR
HETY CAG AW AL Sn BB I 57, 5%
~IZSH R IR RIAST FFAR IR RE B CAG By 2247557
HABHEM AR BVE R, @A T76 97 5, BELR
BT DL ROIR 25 5 e 3% 2l JBE 4 T, B 6k R A B
W2 A IR ZE AR ks DB R IR
ARSLEGERARIR | SIS P RE S W] 2 s T A
HEZY CAG R SRS s SR, fle ik b 4 21
WUIBE

CAG RS RErb ¥ e B B A5 55 =
ENLMZ R S, A IS FE W T A CAG

x4 KEBEREA TR (315, n=6)

Table 4 Comparison of gastric mucosal apoptosis index in rats

4151 TR (%)
Groups Apoptosis index
1E# 2 Normal group 0.19+0. 07
BEAIZ] CAG group 0. 64£0.21°
AEMEZFE A VI group 0.39+0. 16
LER N AU CS group 0.19+0. 51"

T HIEH LA, P<0. 05; SHIRALLEE " P<0. 05,
Note. Compared with the normal group, *P<0.05. Compared with the
CAG group, "P<0.05.

4 REUVE BRI T 0

Figure 4 Apoptosis of gastric mucosa in rats
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P53 e 41 T R, e M 00 i R IR ) e
BN A MK ) O T OB I (e o 5 e S AL ]
B{E A SV L 2% | p53 S Ik I A0 A i
2O ARG EE R R R K R AR 1 IR AN
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Establishment and theoretical application of a liver double artery
blood supply model

TIAN Quanfa'?, ZHENG Weihua', WANG Zihang' , LI Pengfei', ZHANG Junjing'**
(1. Hepatobiliary Surgery, Affiliated Hospital of Inner Mongolia Medical University, Hohhot 010030, China.
2. Andrology of Urology, Fenyang Hospital of Shanxi Province, Fenyang 032200.
3. Hepatobiliary Surgery, Huhhot First Hospital, Hohhot 010030)

[ Abstract] Objective An animal model of 70% partial hepatectomy + liver dual arterial blood supply ( LDABS)
was established. Methods Seventy-six rats were divided into a training group (n=40) and a model group (n=36). In the
model group, 70% partial hepatectomy (left lobe and middle lobe of liver) + double artery blood supply surgery of the liver
was performed under a microscope. The general status of rats was observed after surgery, and the success and 1 week
survival rates were calculated. Results Through simulated surgery in the training group, the learning curve was crossed.
The surgery duration of the model group was (65.3 + 6.56) min, and the vascular anastomosis time was (11.1 £ 2.53)
min. During the surgery, there were no obvious side injuries and less bleeding, of no more than 0. 8 mlL, was observed.
One week later, the modeling success rate was 88.9% (32/36), and the rats were in good condition. Conclusions

Surgery consisting of 70% hepatectomy + LDABS in rats under a microscope is relatively complicated. However, after a
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period of microsurgery training, the improvements and innovation of the surgical mode, especially vascular anastomosis and

perioperative nursing, resultsed in a high success rate and strong repeatability of the model, laying the foundation for further

research on its application in liver regeneration, acute liver failure, and liver transplantation.

[ Keywords ]

anastomosis; partial hepatectomy
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Note. A, Results showed that the right lobe, papillary lobe and caudate lobe were congestive. B, Liver tissue removed. C, Abdominal cavity after

partial hepatectomy. D, Separation of right renal artery. E, Catheterization of right renal artery. F, Skeletonization of portal vein.

Figure 1 Operative steps for the liver arteral blood supply
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B2 JHOSEE Sh ko T AR A IR S AR T i A

Note. A, Oblique 45°half cut open-door vein. B, Oblique 45° cut open-door vein, the circle is the cross-section of blood vessel. The number in the tube

wall represents the time of the clock and the number outside the tube wall indicates the suture sequence. C, Schematic diagram of portal vein anastomosis.

a, Horizontal mattress suture at two points at the corner. D, Portal vena cava anastomosis (0 h). E, Unobstructed anastomosis (168 h). F, Artificially

made small bubbles to observe whether the tube is unobstructed.

Figure 2 Schematic diagram of the operative steps and surgicaltechnique for the liver dual arterial blood supply
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Safety evaluation of wall-removed Ganoderma lucidum spore
powder in juvenile rats

LYU Hanying', SONG Yisheng' , WANG Hanbo®, LI Zhenhao*, XU Jing*, ZHNAG Chengda', YANG Qian',
LIU Jing', XIE Feng', HUANG Mincong', CHEN Yunxiang', ZHANG Lijiang'*
(1. Center of Safety Evaluation, Hangzhou Medical College (Zhejiang Academy of Medical Sciences) , Hangzhou 310053, China.
2. Jinhua Shouxiangu Pharmaceutical Co., Lid., Jinhua 321299)

[ Abstract]  Objective To explore the effects and toxicity of repeated administration of wall-removed Ganoderma
lucidum spore powder for 6 weeks on the development of various systems in juvenile rats. Methods One hundred twenty-
eight juvenile SD rats aged 24 days (postnatal day, PND24) were divided into vehicle control, low-dose, medium-dose and
high-dose groups by the weight balance method . Each group was composed of 32 rats (half male and half female), and
received pure water or wall-removed Ganoderma lucidum spore powder 0.8, 1.8 and 4.0 g/kg doses by gavage,
respectively, each in a volume of 10 mL./kg, once a day for 6 consecutive weeks (42 d). The day after drug withdrawal and

4 weeks after drug withdrawal, 10/16 and 6/16 rats in each group were necropsied, and routine toxicity indicators and
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indicators of growth and development, bone development, behavior, sex hormones, immune system development, and other
indicators were detected. Results Each dose of wall-removed Ganoderma lucidum spore powder had no significant toxic
effects on the clinical symptoms, weight, food intake, sexual development, behavior, hematology, serum biochemistry,
ophthalmology, growth hormones, sex hormones, skeletal system development, immunology, histopathology, or other
indicators of juvenile SD rats. However, the rats in the high-dose group had reversible abnormalities in some urine
indicators (all returned to normal after 4 weeks of drug withdrawal ) , which was considered to be related to the urine
excretion of the test product components or their metabolites. In the water maze test of each dose group, the incubation

period decreased, and the percentage of time in the target quadrant, as measured by space exploration, increased,

suggesting that the learning and memory ability was enhanced, which may be related to its pharmacological effects.

Conclusions
NOAEL was 4.0 g/kg.
[ Keywords)

repeated dose toxicity
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Figure 1 Effect of wall-removed Ganoderma lucidum

spore powder on body weight of juvenile SD rats

B2 REERZATBNLIE SD KRR EYHEEARIN,
Figure 2 Effect of wall-removed Ganoderma lucidum spore

powder on food intake of juvenile SD rats
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Table 1 Effects of wall-removed Ganoderma lucidum spore powder on hematology in juvenile rats

Lioalllld=a LioaUIE =g R RS HRZE R k2 R R e 71 e 4
Detection phase Test items Sex Control group Low-dose group Medium-dose group  High-dose group
R BENEE ) (s) 2 15.7£1.2 15.320.5 15.5£0.9 16. 1x1. 1
(Ca APTT Q 17.6+0.7 17.30.8 16.2+0.9™ 16.9+0. 8
Drug withdrawal period 2T A MUARFR 4345 S (%) ? 12.1+0.5 11.7+£0. 4 11.6+0.5 11.3+0.4™
RDW Q 11.2+0. 1 11.0£0. 1 11.2+0.3 11.1+0.2
SR I MRARFR (L) ) 9.5+0.7 9.5+0.4 9.0+0.6 9.6x0.2
MPV Q 9.0+0.6 9.4+0.3 8.9+0.3 9.7£0.4"
T I T S5 1] (s 1 10. 8+0. 5 11.7£0.9" 11.1+0.5 10. 6+0. 4
ST LIS )
. . pT Q 9.1+0.6 9.5+0.4 9.9+0.7 9.1x0.3
End of recovery period
FHEERAR (/L) ) 2.1+0.1 2.1+0.1 2.2+0.1 2.0+0. 1
Fbg ? 1.9+0.0 1.6£0.1" 1.7£0. 1 1.8+0. 1

=10 (FZ5) , n=6 (IKEMEH) . SHEFIRALLL, "P<0.05, "P<0.01,
Note. n=10 ( Drug withdrawal period) , n=6 (End of recovery period). Compared with the control group, *P<0.05, **P<0.01.

F2 REERZAIT IR AR R LS AR AL BRI (xs ,n=10)

Table 2 Effects of wall-removed Ganoderma lucidum spore powder on serum biochemistry in juvenile rats

Fer B B iRl o 51| I 123 9 g iR 2 rhf e e 2
Detection phase Test items Sex Control group Low-dose group  Medium-dose group ~ High-dose group
WLEF ( mol /L) ) 41.8+2.4 39.7+2.5 38.6+3.3 38.1+6.0
Crea Q 43.5+3.2 42.7+5.2 38.9£3. 17 39.3+3.57
WLFR B R 4 (TU/ L) t 817.6+125.4  772.8+240.3 694. 8+201. 8 614.7+183.3
=Y o CK Q 605.0+210. 5 526. 1+154.5 520.5+102. 6 385.7+111.6™
1?4751; - . £ (mmol/L) .
Drug withdrawal period Na* ) 145.8+1.5 147.0+0.9 147.3+0. 8 148.2+1.0™
a
? 146.4+1.2 147.3+0.7 147.4+1.3 147.8+1.2
FHETF (mmol/L) * * * *
a- ) 107. 8+1.9 108.2+1.2 108. 6+1.2 109. 1+1. 4
Q 108.2+1.0 109. 1+1.1 109.3+1.5" 109.8+1.0™
T SRR BRI, "P<0. 05, "P<0.01, F3E[,

Note. Compared with the control group, “P<0.05, **P<0.01. The same as below.
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Table 3 Effects of wall-removed Ganoderma lucidum spore powder on urine indexes of juvenile rats ( Drug withdrawal period)

BERLHI(%)

Ratio of each grade

R HEAR BORAER

; o BT IR 2 Sk rhofl e 2H [l
Test items Results classification ) .
Control group Low-dose group Medium-dose group High-dose group
1 ? ) Q ) ? () ?
FRAAJEE ( pmol/LL) Normal 100 100 100 100 80 100 40 100
URO 1+ 0 0 0 0 20 0 60 0
JH4T 2 (pmol/L) Neg 100 100 100 100 90 100 40 100
BIL 1+ 0 0 0 0 10 0 60 0
Neg 90 100 30 80 30 80 0** 40"
BHF(e/L) Trace 10 0 40 20 20 20 20 60
Protein 1+ 0 0 20 0 50 0 70 0
2+ 0 0 10 0 0 0 10 0
i Neg 20 100 10 80 10 70 0 30"
Fil A (mmol/1.) - 80 0 60 20 60 30 80 70
KET 1+ 0 0 30 0 30 0 20 0
Neg 0 70 0 30 0 10" 0 20
AT Leuko/ L) - 60 30 20 60 30 70 20 80
LEU 1+ 40 0 40 10 50 20 70 0
2+ 0 0 40 0 20 0 10 0
<=1.005 20 80 0 10 20 50 0" 0
1.01 50 0 20 0 0 10 0 10
W 1.015 20 20 20 40 10 10 10 0
SCA 1.02 10 0 30 40 10 20 0 10
1. 025 0 0 30 10 40 0 20 50
>=1.030 0 0 0 0 20 10 70 30
5.5 0 0 0 20" 10" 0 20" 30
6 10 0 20 60 60 20 70 60
6.5 10 20 20 0 20 10 0 10
pH 7 40 40 30 10 0 30 0 0
7.5 40 30 30 10 10 40 0 0
8 0 10 0 0 0 0 10 0
0 100 100 70 40 80 70 10™ 20"
Yt E C(mmol/L) 0.6 0 0 30 50 10 20 70 60
VG 1.4 0 0 0 10 10 0 10 0
2.8 0 0 0 0 0 10 10 20
%ﬁEEE(g/L) Neg 0 70 0 10 0 20 0 0
MALB 0.15 90 30 30 70 30 60 0 40
>0. 15 10 0 70 20 70 20 100 60
2.5 EREXBEHERBRRASKLE X IRETE R E 22 53 (P>0.05) o B3k S 5
2 N = y = 3 e
FIRE R A 45 0] o 2H T A e B B o BB REE BN, B — et 00T i %% B /NE T v AR 3

SERAIITE] Bt S PND39 ~ PND46, T A3 i B9 38 7
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FRE R 2 AR 6] B R 43 B S0 B R ] O A
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LR S 2 %o R BR BB R R B R A
(B E %) oA DL B B ag s
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I B v 2 R TS X B AH (P<0. 01) 4,
RAAFN A MR RS RRE KBTI In S5 H
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(x+s, n=16)
Table 4 Effects of wall-removed Ganoderma lucidum

spore powder on sexual development of juvenile rats

e S B (35 =N S il 6 € S5 B

LRI o

O Control Low-dose Medium-dose High-dose
Test items
group group group group
338 5k T
Vaginal opening  32.7x1.4 31.9x1.7 32.3:x1.0 31.6=x1.8
(PND)
£ B2 43S
Foreskin separation 41.3+1.8 41.6+1.9 41.3+1.3 41.9x1.8
(PND)

RS OREERZ AT RN LR B
MEMF W (2K A ) (Z+s, n=10)
Table 5 Effects of wall-removed Ganoderma lucidum
spore powder on the sex hormones of juvenile rats
( Drug withdrawal period)

i Y A 4] X4 x| 4] = | =27

R RN IR ﬁblfjﬁfﬂ ""‘{l'l%ﬂ Iﬁl.%ugéfﬂ

. Control Low-dose ~ Medium-dose High-dose
Test items Sex

group group group group

W — ? 4.06+0.93 5.22+0.39™ 5.00+0.22" 4.53+0.33

k2 Q  5.47£1.28 5.00£0.43  5.22:0.52 4.81:0.35

R ? 2.63+1.84 3.00x1.67 2.41+0.89 3.53+1.58

T Q 0.90+0. 16 0.94+0.07 0.99+0. 15 0.83+0.10

R6  FHER DA THIXF LR SR Trwin” s A7 048 BN (R A B BB (x4s, n=32)

Table 6 Effect of wall-removed Ganoderma lucidum spore powder on the modified Trwin’ s behavior index in juvenile rats

(Number of occurrences/total number)

LoRUE N e P A Sk el R 1o 7 e 41
Test items Classification Control group Low-dose group Medium-dose group High-dose group
-
REA 25/32 12/32* 21/32 13/32™
K Not found
Vocalisation WMk
) g ﬁZiF' 7/32 20/32 11/32 19/32
Stress vocalization
g
N REA 32/32 30/32 32/32 31/32
NEAT Hebr Not found
Stress behavzior Urination b=ig
@(ﬁﬁﬁkﬁi 0/32 2/32 0/32 1/32
Stress urination
RRB
2/32 29/32 2 1/32
He Not found 32/3 9/3 3073 31/3
Defecation b
BLAHESHE 0/32 3/32 2/32 1/32

Stress defecation
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A LEIFRE S YR IR 2V, Aits WSt N TR 2 B

YIRS A SRR TIPS AR R e R R derh 2y R REMFREAER

PERE ST Bz — XA G T RS LR BRI BOE S, HA 4R e S BUMOR T BT

FHARERAR R A EE RS ghiieg AT RN e 2, %
KT REERZHT B AIAER KR S LR R0 (ISR (x+s, n=6)

Table 7 Effect of wall-removed Ganoderma lucidum spore powder on water maze test in juvenile rats (End of recovery period)

K P a3 U9 BiLEE R 21 R A o 7 24
Test items Sex Control group Low-dose group Medium-dose group High dose group
YRS 1 RIEHRWI(s) () 30.23+33. 38 22.49+20. 49 35.06+35. 96 25.89+18.92
Training day 1 Q 27.90+24. 89 27.34+27.28 12.44+11. 68 24.30+21. 69
IR YILRES 2 RIGHRH () 3 30. 82+31. 12 15.25+15.39 9.51+9.06 " 11.66+13.11*
Incubation period Training day 2 ? 24.22+26. 56 19.54+19. 68 15.36+19.73 21.11+20. 08
YIRAE 3 TSR (s) 1 21.20+28. 81 20.99+24.72 15. 49+14. 42 15.71£15.59
Training day 3 Q 24.12+24. 68 17.49+18. 17 11.98+18. 51 19.51+18.97
23 B Rk 1 2.00x1.41 3.33+2.42 4.83£2. 86 4.83£1.72
Number of platform passes ? 5.17+2.32 4.67x1.21 3.67+2. 66 3.33£1.75
ZEERR R AT WIRTE (s) ) 42.19+39. 17 18.36+22. 24 12.24+10. 67 20. 70+25. 02
Space exploration  Time to first pass the platform Q 22.82+20.95 19.43+16. 15 41.48+37.35 21.94+9. 13
AR SRR AR E 43 EE (%) 1 26.40+7. 01 40.17+14.69 " 42.67+6.86 " 45.93+12.63
Percentage of time in target quadrant Q@ 30.32+9. 67 48.33+11.27 49.88+12.43 41.63+14. 59

R 8 REER TR AR R E AR AR (245, n=10)

Table 8 Effects of wall-removed Ganoderma lucidum spore powder on organ weight and coefficient of juvenile rats

il B B iRl i=g AN FERI Sex TN I 2H A L abnlh=eZ) e 2
Detection phase Test items Control group Low-dose group Medium-dose group High-dose group
DHEE R (g) 1 1.305+0. 084 1.319+0. 097 1.295+0. 107 1.294+0. 123
Heart weight Q 0. 890+0. 077 0.915+0. 093 0.915+0. 067 0.998+0. 086 ™"
DIEZR B (%) 0 0.376+0. 021 0.368+0. 029 0.364+0. 031 0.371+0. 021
Heart coefficient Q 0.391+0. 025 0.412+0. 028 0.397+0. 025 0.418+0. 036
JFHE R (g) 1 11.034+1. 491 11.642+1.910 11.989+1. 802 11.535+1. 275
Liver weight Q 7.519+0. 712 7.218+0. 476 7.330+0. 672 8.241+0. 601"
HFEB(%) 1 3.161+0. 235 3.218+0.234 3.357+0. 308 3.306+0. 140
(B2 K Ay Liver coefficient Q 3.298+0. 198 3.258+0. 173 3.179+0. 219 3.446+0. 181
Drug withdrawal period JRE R (g) 1 0.766+0. 109 0.794+0. 081 0. 800+0. 095 0.779+0. 073
Spleen weight ? 0.611+0. 111 0. 563+0. 058 0. 609+0. 066 0.617+0. 052
MR %) 1 0.220+0. 025 0.221+0. 020 0.225+0. 020 0.225+0. 025
Spleen coefficient ? 0.267+0. 040 0.253+0.017 0.264+0. 024 0.258+0. 025
B (g) ) 2.872+0. 227 3.073+0. 404 3.073+0. 307 3. 058=+0. 261
Kidney weight ? 1.939+0. 212 1.977+0. 132 2.082+0. 149 2.128+0. 192
B EE(%) 1 0. 826+0. 046 0. 853+0. 066 0. 863+0. 041 0. 879+0. 063
Kidney coefficient ? 0. 849+0. 047 0.892+0. 043 0.904+0. 066 0. 889+0. 062
LMEE R (g) 1 1.151+0. 093 1. 627+0. 240 1. 500+0. 077 1.555+0. 180
Heart weight Q 0.975+0. 056 1. 159+0. 236 0.971+0. 064 1.102+0. 120
DERE(%) 1 0.356+0.018 0. 350+0. 046 0. 352+0. 050 0.352+0.018
Heart coefficient Q 0.368+0. 027 0.449+0. 110 0.366+0. 019 0.399+0. 031
HER(g) 1 11.665+1. 460 12.982+2. 520 11.596+1. 648 12.701+1. 879
Liver weight ? 7.905+1.123 7. 842+0. 705 7. 847+0. 662 8.519+0. 624
FEB(%) 1 2.727+0. 142 2.772+0. 349 2.687+0. 144 2.865+0. 104
Liver coefficient ? 2.961+0. 217 3.019+0. 262 2.957+0. 147 3.083+0. 134
. - i E R (g) ) 0.790+0. 115 0. 876+0. 135 0.795+0. 072 0.784+0. 117
En??iqcii?j;%iud Spleen weight ? 0. 622+0. 049 0. 629+0. 067 0.625+0. 111 0. 663+0. 104
; M ZE(%) 1 0.185+0.016 0. 188+0. 022 0. 188+0. 035 0.177+0.017
Spleen coefficient Q 0.236+0. 032 0.242+0. 021 0.236+0. 038 0.239+0. 026
B HEE(g) ) 3.143+0. 353 3.407+0. 593 3.183+0.299 3.252+0. 401
Kidney weight Q 2.017+0. 269 2.024+0. 181 2.109+0. 158 2.180+0. 154
BEB(%) 1 0.735+0. 033 0.731+0. 118 0. 742+0. 066 0.735+0. 025
Kidney coefficient Q 0.755+0. 027 0.778+0. 033 0. 796+0. 050 0.790+0. 053
Hio AR BB (g) 1 0. 350+0. 052 0. 529+0. 066 ™" 0.503+0. 099 ™ 0. 434+0. 067
Thymus weight Q 0.394+0.077 0. 406+0. 069 0.394+0. 105 0. 420+0. 089
W RR ZE (%) 1 0.082+0. 015 0. 115+0. 025" 0. 118+0. 028 * 0. 100+0. 022
Thymus coefficient ? 0. 149+0. 030 0. 156+0. 021 0. 148+0. 037 0. 152+0. 028
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B3 (2 i xd B A
1o 711 ek 2 40 1 R Bl A M e B 1 (HE e )
Figure 3 Histopathological images of important organs of
juvenile SD rats in control group and high-dose group at the
time of drug withdrawal (HE staining)
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b ® 1.8 g/kg,
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Il AR BTHF 53 FR B 2 FE A BY . o i Y 5 a2 R [0

JERRE A 24 U N R B T A AR 22—, A AR A 42 B3 L PN 36 G 800 T ABET, dRefir Ge i
TG E RO TS b R E MBSO 2 — . AT AR HEAT USRI B0 A AR A iR~ E 5 Pk
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IS W g 2R G2 14 e AR A — A e T 0 T S T X 1) E BRI —

H TR ZA TR RE A R BEAT 1 RS WESE, DAk — 20 7 88 0 (07 180, 4 R A5 BIL ) AR B SO Gz 0y 1%
TX LAY Ry TR IR 00 PR 27 -6l 55 1 SR B A IR B0k v Jgg 1) 52 mieg LA B v 9eg 1) S o P 7
R P AR PSR T B X SRR ] T IR B AR IO R AT DL R it A, Ok A E
BT AN KA Muhammad Zia P BATEZ5 3R iR 1 88 A BB 78 25 49 0 36 Fa 7 5 ik ik 92 v i) i A
H e AR A ST A RE IR Y TR T OGBS

AN T AR TSR EE TR AN I 2y T W s A0 M AR | T AR UL A PA T oA 45 AR e S ot
PERS A B JRAE A A | YR i 96 S5 AR 3% A /) BRUASE AU ( patient-derived xenografts, PDXs ) | %k P 2 48 /) BRUASE Y
(enetically engineered mouse models, GEMMSs ) SMa A1 FE AR B T £ A% 1 LB PR 2H 27 0 Al ) T AR
LTSI

ASSCIRI I8 T BEAR JRR A A (0 AN A« 440 0 28 X L ASE 07 S 119 A PR P 5 5 DX ASE AL py 7687 6 92 Gk 4
ANBR, AN BEDIFFE S B VA2 06T J IR 52 s GEMM ASE R AA A B8 5%, [ o LA 20 B 52 24 6 DR 0T 42 1) e e 52 w5 G
b SIS AFAE G T 55 PRI | 55 NS A Ak 1) 27 22 5 55 ) R s I A 31 SR L0 AN 2 LA 58 A B 400 52 4 i
TR A R R A

XEEAR N RSN RE A S B BIF T N 53 8 B S AR DG | s dE A o8 S (I B

AT R K 36 T ship s A 5 5206 B2 24 (930 Y W) (Animal Model & Experimental Medicine, 2021, 4.
87-103.)
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AT, 5K F S, R AT, . T Y FUTS 323K 10 ) 45 70 ) 9 40 M 3 5 R A= 22 e 0 /R F L) (D], hE bR R 244k
2021, 31(7): 31-36.

Bian YL, Zhang CR, Song SB, et al. Effect and mechanism of FUT8 expression on inhibition of colorectal cancer cell proliferation and
invasion [ J]. Chin J Comp Med, 2021, 31(7): 31-36.

doi; 10. 3969/ j. issn. 1671-7856. 2021. 07. 005

T3 FUTS 19 %15 1 il 45 & B 9 40 Red 34 5
12726 J1 Ve FH S L

THW,KER T, R W, KA
(LIRS BB A LR A I PR EE 2, RN 4500005 2.7 R4 N R E RO LS SMEE, FBM 450000)

[HE] B WI50CE MM 8 (fucosyltransferase 8, FUTS) %45 1 79 40 Mo 4 5 FNFE RS BE 1 OS2,
IR RRE R L, Bk RAEFERBIEEIE 8581 (GEPIA) i 243 BT FUTS 7245 H 5 i 4121
FREYZRIRAKOE ; F R FR 45 E R A R SW480, 43N si-NC 41 H si-FUTS 4, 73 J%5 4 NC siRNA Fll FUTS siRNA;
Western blot &l FUT8 siRNA THACR ; CCKS Kl -4 FUTS X SW480 4il iy 3% 58 HE F1 (15 1 ; Boyden /N2 K60 +
Pt FUTS Xt SW480 4112 2EHE J1 W5 M 5 Akt 15538 BEIEUE ) SC79 43 HIAL 3 si-NC 410 si-FUT8 ZH SW480 4t il , 43
9 si-NC 4 si-FUTS #H si-NC+SC79 4l si-FUT8+SC79 £H , CCK8 FI Boyden /N8 43 Sl 4% 25 210 Jfd 147 336 5 Al 4= 7%
fiE 17 ; Western blot ¥ # 4H ZH s AKT .pAKT Fll B-catenin %K [k, S8R GEPIA BRI 4MT4 R R FUTS
RN P NEE R E S TEERS ERAL RN EL, 5 si-NC AM ., si-FUTS ZLA1 - FUTS iy 31k
FAR (P<0.05) , 5 si-NC A1 si-NC+SC79 4AH L, si-FUTS 41 si-NC+SC79 45 41 i ) 434 5l F4= 22 R 1 Y AR, 410
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Effect and mechanism of FUTS expression on inhibition of colorectal
cancer cell proliferation and invasion

BIAN Yanli', ZHANG Chunrui'* , SONG Shubo®, ZHANG Tipeng'
(1. Clinical Medicine,Zhengzhou Shuqing Medical College ,Zhengzhou 450000, China.
2. Cardiovascular Surgery, Henan Provincial People’ s Hospital, Zhengzhou 450000)

[ Abstract]  Objective To study the effect of fucosyltransferase 8 ( FUT8) expression on the proliferation and
invasion ability of colorectal cancer cells, and to explore the molecular mechanism of its function. Methods The Gene
Expression Profiling Interactive Analysis( GEPIA) database was used to analyze the expression levels of FUTS in colorectal
cancer tissues. SW480 colorectal cancer cells were routinely cultured and divided into a si-NC group and a si-FUT8 group

that were transfected with NC siRNA and FUT8 siRNA, respectively. FUT8 knockdown was detected by Western blot.
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SW480 cells in the si-NC and si-FUT8 groups were treated with the AKT signaling activator SC79, and then divided into si-
NC, si-FUT8, si-NC+SC79, and si-FUT8+SC79 groups. CCK8 and Boyden chamber assays were performed to detect the
cell proliferation and invasion of each group. Western blot was used to detect the expression of AKT, pAKT, and B-catenin.
Results The GEPIA database analysis showed that the expression of FUT8 in colorectal cancer tissue was significantly
higher than that in normal colorectal tissue. Compared with the si-NC group, the expression of FUT8 in the cells of the si-
FUT8 group was reduced (P<0.05), while compared with the si-NC and si-NC+SC79 groups, the proliferation and
invasion of si-FUT8 group and si-NC+SC79 group cells were reduced, and pAKT and B-catenin expression was decreased.

The proliferation and invasion of the si-NC+SC79 group cells were increased compared with the si-FUT8 group, and pAKT

and [(3-catenin expression was increased. Conclusions

Knockdown of FUT8 may inhibit the proliferation and invasion of

colorectal cancer cells by regulating the AKT/B-catenin signaling pathway.
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Figure 7 Western blot experiment detected the effect of FUT8 on AKT/B-catenin signaling pathway
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Wushen-Shunmai capsule improves myocardial ischemia-reperfusion
injury through autophagy
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[ Abstract]  Objective To investigate the role of autophagy in the improvement of myocardial ischemia-reperfusion

injury in rats by Wushen-Shunmai capsule. Methods Following establishment of a myocardial ischemia-reperfusion injury
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model, rats were randomly divided into sham, model, Wushen-Shunmai capsule, and autophagy inhibitor ( Wushen-
Shunmai capsule+L.Y294002) groups, with 15 rats in each group. The concentrations of serum cardiac troponin I (¢Tnl)
and creatine kinase isoenzyme MB ( CK-MB) were detected by enzyme-linked immunosorbent assay ( ELISA ).
Myocardial infarction volume was measured by 2,3, 5-triphenyltetrazolium chloride ( TTC) staining, and cardiomyocyte
apoptosis was detected by terminal dexynucleotidyl transferase-mediated dUTP nick end labeling ( TUNEL) assay. The
number of autophagy events was counted under electron microscope, while the expression of total PI3K, Akt, mammalian
rapamycin target protein (mTOR) and its phosphorylated protein, and autophagy marker microtubule associated protein 1
light chain 3 (LC3) was detected by Western blot. Results
concentration, myocardial infarction area ratio, apoptosis index, autophagy number, myocardial LC3-II/LC3-1, caspase
3, and Bax were significantly higher in the model group (P<0.05), and the levels of p-PI3K/PI3K, p-Akt/Akt, p-
mTOR/mTOR, and Bcl2 were significantly lower ( P<0.05). Compared with the model group, serum c¢Tnl, CK-MB

Compared with the sham group, serum c¢Tnl, CK-MB

concentration, myocardial infarction area ratio, apoptosis index, autophagy number, myocardial LC3-II/LC3-I, caspase
3, and Bax were significantly lower in the Wushen-Shunmai capsule group ( P<0.05), and the levels of p-PI3K/PI3K,
p-Akt/Akt, p-mTOR/mTOR, and Bcl2 were significantly higher (P<0.05). Compared with the Wushen-Shunmai
capsule group, serum c¢Tnl, CK-MB concentration, myocardial infarction area ratio, apoptosis index, autophagy number,
myocardial LC3-1I/LC3-I, caspase 3, and Bax were significantly higher in the autophagy inhibitor group ( P<0.05) , and
the levels of p-PI3K/PI3K, p-Akt/Akt, p-mTOR/mTOR and Bcl2 were significantly lower ( P<0. 05). Conclusions

Wushen-Shunmai capsule inhibits excessive autophagy of myocardial cells and plays a protective role in myocardial

ischemia-reperfusion injury.

[ Keywords)

Wushen-Shunmai capsule; myocardial ischemia-reperfusion injury model; rat; phosphatidylinositol-3-

kinase/protein kinase B pathway; autophagy
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Note. A, Sham group. B, Model group. C, Wushen-Shunmai capsule
group. D, Autophagy inhibitor group.
Figure 1 Situation of myocardial infarction

area in each group of rats
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Figure 2  Autophagosomes of rat cardiomyocytes in each group
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Note. A, Sham group. B, Model group. C, Wushen-Shunmai
capsule group. D, Autophagy inhibitor group. Compared with sham
group, *P<0.05. Compared with model group, *P<0. 0.
Compared with Wushen-Shunmai capsule group, & P<0. 05.

Figure 3 Comparison of LC3 protein expression in

myocardium of rats in each group
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cardiomyocytes number of rats in each group
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below.

Figure 4 Expression of PI3K, Akt, mTOR and their

phosphorylated proteins in myocardium of

rats in each group
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B 5 FKAHKREOHAL caspase3 Bax Bel2 & £k
Figure 5 Expression of caspase3  Bax Bcl2

proteins in myocardium of rats in each group
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Figure 6 Apoptosis in myocardial infarction area of

rats in each group
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Three dimensional modeling and value application of coronary artery
casting in miniature pig heart based on embedding technology

ZHENG FErlai', CHEN Jinfeng'* , CHEN Jinjun®, HUANG Hailong', CHEN Xiaoyu’, DENG Jianquan'
(1.Ministry of Basic Medicine, Zhaoqing Medical College, Zhaoqing 526020, China.
2. Department of Imaging, Zhaoqing Hospital of TCM, Zhaoqing 526020)

[ Abstract ] Objective  This study aimed to investigate the stereoscopic structure of the coronary artery in
miniature pig heart and its application in preservation. Methods Five intact hearts from Guangxi Bama miniature pigs were
selected as the experimental objects. Coronary artery casting specimens of the small pig hearts were made by perfusion and
corrosion to explore the fabrication process of the small pig coronary artery casting model and three-dimensional (3D)
model by using crystal-gutta percha embedding and 3D reconstruction technology. Results The result showed that, the
model of small pig heart coronary artery cast embedding had high transparency, which could clearly observe the course and
branch distribution of small pig heart coronary artery, and no cast branch was broken. The three-dimensional model
constructs the anatomical structure of coronary artery in miniature pig heart, which has strong stereoscopic sense, no

artifacts, and can be rotated and segmented at any angle in three-dimensional space. Conclusions The crystal embedded
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cast model can effectively protect the coronary artery cast specimens of miniature pigs, the 3D model can also provide a

technical and empirical basis for 3D virtual simulation of animal models.
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Note. a, Anterior aspect view of coronary artery casting in miniature
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descending branch. 5, Left coronary artery. 6, Left circumflex

artery. 7, Left post descending branch. 8, Diagonal branches. 9,

Left interventricular branch.

Figure 1 Coronary artery casting of miniature pig heart
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Figure 2 Coronary artery casting of miniature pig

heart after embedding
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Figure 3 Three dimensional visualization model of

coronary artery casting in miniature pig heart
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Application analysis of constipation animal models using data mining

WANG Ping, FANG Xiaoyan ", MIAO Mingsan "
(Henan University of Chinese Medicine, Zhengzhou 450046, China)

[ Abstract]  Objective Research on the modeling points of constipation animal models to provide reference for
improving the success rate of modeling. Methods Using “secret” and “animal models” as the subject terms, all
experimental journal articles from January 2015 to July 2020 in the databases of China National Knowledge Infrastructure
(CNKT) , Wanfang, and Weipu were searched. Summarize the types of experimental animals, modeling methods, modeling
methods , modeling time, testing indicators, etc., and conduct a summary analysis. Results One hundred forty-two journal
articles that met the criteria were included. Sprague Dawley (SD) rats and Kunming ( KM) mice were mainly used to
replicate animal models of constipation. Compound diphenoxylate and loperamide were the most common method of
modeling. The modeling time was mostly 7 d and 14 d, and the longest was slow transit constipation of 120 d. The index
detection focused on the carbon ink advancement rate, defecation function, colon tissue immunohistochemistry, and serum
biochemical indicators. Conclusions Existing animal models often use drug-induced single-factor modeling and lack a
multi-factor modeling evaluation system. For example, the water-restricted food control method and the low-fiber diet

method are more in line with the real pathogenic factors of constipation, but there are currently few related studies. At
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present, research on constipation models tends to evaluate test drugs by intestinal defecation function, colonic

histopathological structure, and serum biochemical indicators. With the advancement of constipation research, brain-gut

axis interactions provide new ideas for constipation research, and related experimental research can be explored in future

constipation experiments.
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Figure 1 Distribution of constipation models
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Table 1 Types distribution of experimental animals for constipation

. . L R . EIEEIES géell B Aol W
%{%ﬁ%ﬁ# N %% Ca]al [] E%QEH H@ ( 1CC ) lj] HE?E‘;J‘ ’_'%’ N Animal species  Gender  Frequency Percentage Body weight
KB 1 (AQPs) FIE S B4 KT i HEE Male 19 13.4%

WM A 5 N S S 5 £t Memal 4 2.8% L + k!
U SRR R SRR, B e p R S e e Bk
H?J%;é?\%@][zg] o <<[£5'E\“>>?EIE‘ILH :" j(%%‘,@“?ﬁz Male and female 49 34.5%
IRE , ATE DA W, WK i e 3 D RE AR A, sl B, B HERE Male 11 7.7%
. . oy KM 7]\ MM Female 3 2. 1% LL(20+2) ¢ HF
6, S, S, T REORK G e, G T et
%%Kﬁﬁﬁ}iﬁ,f%ﬁ%ug] o Male and female 31 21.8%
MR SRS 1TSS, W2 R P23 )7k L e s ,
NN N e o Wistar K [ L'E Female - L1 (200+20) g HF
AR V525 B s AW TR e st Hsinly (200220) g
A R IR R T ShA ik Tk Male and fonale ¢
BEEIPIRT IR, RS TR BRRER AL B e
N e . N VAN S ’ emale . 4% +2)g
Zl—‘%ﬁ,ﬁﬁl%ﬁ%,xﬁfiﬂjd\“” o H M AR 2 HE ICR mouse il 42F X ) Mainly (20+2) ¢
UGG WG T J7 1, ATh e 2E — 20 39 i 3 iy 552 36wt Male and female - '
PN NS 2 Sy ) T le 1%
G, 4 I R 90 L 0 24 5 T 4 o e 3 .
. . . o Balb/c /ML MM Female 0 - PL(20+2) ¢ A
ﬁ%ﬂ@ﬁﬁﬁﬁ%ﬂﬂo H Al ﬁ*ﬁ%k%ﬁé*ﬁmﬁgm Balb/c mouse  fiffi4%2F 0 Mainly (20£2) g
Yy A S MEAE AR Y A5 BN T AR, W T Male and female
N Vg - N HEPE Male 0 -
ST AR A 3 9 g SD R BURL KM /N B, 39 L N KE el 0 ]
B gt s, Hen3k FE w1 R KM rats ks 1 070 (200<10) ¢
WFFERI R B SD R, A SO Ge 45 th 45 Rt Ep Ma};zd;lmale .
N Ny — N . iy ale -
TRk, MR RN R AR, FETE e emee o

e i N 20+2
BB, ARSI TREHER R, KRE  NHoose g 0E
FHF RGN S K I S e, W56 T M 3l K/ e

F2 MERERTIEGT R
Table 2  Statistical table of constipation modeling methods
Y WIRES GiTE3 WAk HiER
Method Frequency Method Frequency
S5 W35 VR 5 koK 5
Compound diphenoxylate Ice water
FH+0°C 15 1 5 DiOK + 52 07 Hu 25 i
gﬁ%Tﬂf 34 White vinegar + 0°C activated carbon ice water + 5
operamide compound diphenoxylate
ICRIEETI78eS 1" BB 4
Laxative colon method Sucralfate
R WSSV + LA+ PR B IBE I LR 4tk 5
Compound diphenoxylate + acetophenazine + cyclophosphamide Low-fiber feed
MRk P g SR EWRIE |
Limit water and food Compound benhexidine
TEUR T 1+ LA T+ BRIt M 1
hmngnk 6 Loperamide + acephenazine + cyclophosphamide

Morphine hydrochloride

FFBR R 26+

Thyroxine + reserpine
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ARG R B foe 22 W) 107 O T 8
SRS SCE Y 45 25 77 P EE 90, 1%, HRTA
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Table 3 Statistical table of constipation modeling cycle
L WEC HESE R Lt NS

Modeling cycle Frequency Percentage Modeling cycle Frequency Percentage

HZSTETR IR T e M ME KBS B IR (TK 30 min 4 2.81% 28 d 1 7.75%
K FRKRESE)  FA AR IR EE Ik 3d 8 5.63% 30 d 6 4.23%
SECY S XA A MY, ¥ HR R, 2 5 54d 3 2. 11% 40d 1 0.70%
SRV G 5 I PACIE R A AL, B 1 7 B, A R 1 bl e 7d 8 26.76%  42d 6 4.23%
fifi e LA s A A 25 5k W R, 2 H A is iR £ o 3o % asd S 3%
[l 7k 2 — (B 2 70 B R, TE 0 B 1 Bt 1 A e 10 > e
B S0 L S 5 e OR T e vk A B T o
BUREFL 2G4 9 M FHAIL R, [a) i 3% R T i ] B A - . 6:34% , , -

(PR i FOPRIRER | KK R ) 52 1l i R (s A BA

R4 (ERRSEAG IR AR >

Table 4 Classification of constipation test indicators

St aves HEL L5 LoRlE =47
Index classification Frequency Percentage Measurements
EHE T RE % e e R R
WARAILAGE 89 62.7% JRERE R
Bowel propulsion function Carbon ink advance rate
EORLEEHE L IR 6 h Rk
HEE D BE g1 7. 0% RAEN T SAE T KAE 5K 5
Bowel function o Time to discharge the first black stool, number of stools in 6 h,
wet stool weight, dry stool weight, stool water content, ete
HRANZR (SS) (AchE SP MTL.5-HT PI3K ,AKT ,AQP3,
SRR BRI - 011 AQP4 NOeNOS & Cajal AN (1CC) 2 11235k 7%
Colon tissue immunohistochemistry 7 Somatostatin (SS), AchE, SP, MTL, 5-HT, PI3K, AKT, AQP3, AQP4,
NO, eNOS, and Cajal interstitial cell (ICC) protein expression levels, etc
ELISA $A5 P 453 (SP) MG PRIk (VIP) \—%ALA(NO) |
J]fll‘rk qjgz,ﬂﬁ,zht ﬂjﬁé@ﬂﬁ( S_HT) \MOT \CGRP &tﬁ%’ﬂﬁ%ﬁi’ﬂﬁgﬁ ( SOD) (li—lC 7.7%‘
AN
Biochemi H] dicat nr . 49 34.5% ELISA method to detect substance P (SP) , vasoactive intestinal peptide ( VIP) ,
tochemical mdicators m serum nitric oxide (NO) , serotonin (5-HT), MOT, CGRP and
superoxide dismutase (SOD) activity, etc
LR AR 19 7. 5% W GRS, BAG, D 5 R BBE AT
Conventional indicators ’ Body weight, activity status, coat color, mouth, nose, lips, tail color, death, etc
25 W 2R 2R 1 S B v 37 26, 19 AQP3 ,AQP9  AQPS } mRNA %57 /K FE-#ik
Western blot of colon tissue protein T AQP3, AQP9, AQP8 and mRNA level expression
HAKE Yefa s ELLE L s
T DIV N AN (H]_E) %EE,/Z ,X)L%S?;..H.Zjéﬂfl?ﬁ*@ﬁ/uxk
Lo 26 18.3% Hematoxylin-Eosin (HE) staining method to
Colonic histopathology . .
observe changes in colon tissue structure
e - e N 2k HUWHE A ( PKA) GEBIKZIA 1 (NK-1) mRNA B35
e s LA A MR WAL 1A A ( PRA) EHORSZI 1 (NK) mBNA 2035
Real-time PCR 18 12. 7% Expression of colonic protein kinase A (PKA) and
eal-time tachykinin receptor 1 (NK-1) mRNA
LA ER I I RE 6 4. 2% JEBE T B I WA Bl
Colonic mucus secretion function e Observe mucus secretion under light microscope
o 38 S A ) | 4% KA R L 1 X 4 4 3R R A RO A T
Intestinal enzyme activity ’ Dinitrosalicylic acid colorimetric method for cellulase and xylanase activities
iz s 5 A
TR 3 2.1% 531 % Motilin, VIP
Gastrointestinal hormone content
R AL G507 DN 5 A5 Fh R AT T
JYiE EHE 3 2 1% FLRRFF A U 25 1k 2
Intestinal flora ’ Measure the changes of Escherichia coli, Lactobacillus and
Bifidobacterium in stool by traditional plate counting method
= HI T A4 S
ol 1 0.7% JEE IR TR SCFAs

Cecal bacterial metabolites
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[HE] BB R BN Mer) PN RNA(miR) -34a X\T‘fﬂ%‘fﬂﬁ?@ﬁﬂﬂ?ﬁfpﬁ( COPD) K RSB & IE
B, A3k R 30 min, FH4E 30 d, IF7ESE 1,14 .28 RESGERE 2 mL JE 28 (LPS) I Hl 45 COPD Kk
FUBEH S 9%5E ft PCR(qRT-PCR) K1 Met XFfiZHZH ' miR-34a 7J<3FE’J$211|’] s S I HE VRV ( BALF)
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SEFFES (P<0.05) U Met J5 AT Al 2L 230 sivtl 28 (7K, B W 40 0 G 491 B, miR-34a /K S  BALF 11
YU , s R 4 I V8 R R AN AR L 40 B A5, 1M 3E R 1L-6,1L-8 \IL-18 \ TNF-o /KT R 4 (P<0.05) ; FF
15 miR-34a K3 5% Met X COPD KA, I &R MR, miR-34a 5 sirtl AR KR, &8 Met
A F I miR-34a M R sirtl S2ILXT COPD 3B R AE BRI R I Met JA¥F COPD 2 fik— 52 1% 5216 JL ik A1
WAl
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Effect of metformin on airway inflammation in COPD rats by
regulating miR-34a

SU Hongjian' , QIAO Yahong'* , AN Yunxia®, HAN Li'
(1. Respiratory and Critical Care Unit 2, Henan Province Chest Hospital, Zhengzhou 450003, China.
2. Department of Respiratory Medicine, Henan Provincial People’s Hospital, Zhengzhou 450003 )

[ Abstract]  Objective To investigate the effect of metformin ( Met) on airway inflammation in rats with chronic
obstructive pulmonary disease ( COPD) by regulating microRNA ( miR) —34a. Methods The COPD rat model was
established by fumigation for 30 min daily for 30 d and instillation of 2 mL lipopolysaccharide ( LPS) solution through the
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airway on days 1, 14 and 28. Quantitative Real-time PCR ( qRT-PCR) was performed to detect the effect of Met on the
miR-34a level in lung tissue; white blood cell count in bronchoalveolar lavage fluid (BALF) and wright staining were used
to detect the effect of Met; hematoxylin-eosin ( HE) was used to detect the effect of Met on lung morphology; the serum
interleukin 1L-6, IL-8, IL-1B and tumor necrosis factor-a ( TNF-a) levels were detected by enzyme-linked immunosorbent
assay; Western blot was used to detect the effect of Met on the sirtl protein level in lung tissue; TargetScan was applied to
determine the 3'UTR and miR-34a binding sites of sirt] mRNA, and was identified by the dual luciferase reporter gene
detection kit. Results Compared with the control group, in the model group the sirt]l protein level and the proportion of
monocytes to macrophages in lung tissue were decreased ( P<0.05), whereas the miR-34a level, the number of white
blood cells in BALF, the proportions of neutrophils, eosinophils and lymphocytes, and the serum IL-6, IL-8, IL-13 and
TNF-a levels were increased ( P<0.05). Met in the COPD animals alleviated the reduced sirtl protein level in lung
tissues, the reduced proportion of monocytes to macrophages, and the increased miR-34a levels, number of white blood
cells in BALF, proportions of neutrophils, eosinophils and lymphocytes, and the serum IL-6, IL-8, IL-13 and TNF-a
levels (P<0.05). An increase of the miR-34a level reversed the effect of Met on COPD rats. Dual luciferase verified that
miR-34a and sirtl had a targeting relationship. Conclusions Met down-regulated miR-34a and thereby up-regulated

sirt]l to relieve airway inflammation in COPD, which provides an experimental basis for the potential clinical treatment of

COPD with Met.
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Figure 1 Lung tissue RNA 1% agarose gel

electrophoresis of 5 groups of rats
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Figure 2 Wright staining results in BALF of 5 groups of rats
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Figure 3 Comparison of cell counts in BALF of 5 groups of rats

4 5 HARBUINHLUE A1
Figure 4 Morphology of the lung tissues of the 5 groups of rats
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Figure 5 Protein expression of sirtl in the

lung tissues of the 5 groups of rats
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Figure 6 Prediction of the binding site of sirt] and miR-34a
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The preventive use of trigonelline can alleviate symptoms in a rat model of
pregnancy-induced hypertension and protect fetal growth

SHI Xufeng, LIU Kan, WANG Li, WANG Huanping, ZHANG Jingli, WU Haiying "
(Department of Obstetrics, Henan Provincial People’s Hospital, Zhengzhou 450003, China)

[ Abstract ) Objective  To determine the therapeutic effect of trigonelline in early pregnancy on rats with
preeclampsia (PE) induced by the nitric oxide synthase antagonist N-nitro—1—arginine methyl ester (LNAME). Methods
On day zero of pregnancy, 28 Sprague —Dawley rats were randomly assigned to four groups: pregnancy control group,
LNAME-induced PE group, and prophylactic use of trigonelline small dose group and high-dose group. Blood pressure and
proteinuria of the pregnant rats were measured, endothelial function of pregnant rats was evaluated by femoral artery
ultrasound, and the expression of inflammatory factors and endothelial-related factors were detected by ELISA. Finally, the
placenta and kidney of pregnant rats were harvested for immunohistochemical analysis and to analyze the status of
inflammation-related pathways by Real-time fluorescent quantitative PCR and Western blot. Results  Prophylactic

administration of low-dose or high-dose trigonelline improved hypertension, proteinuria, and weight loss during pregnancy,
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fetal growth restriction and blood flow-mediated dilation caused by LNAME. Trigonelline may act through the IkBo/NF-kB

pathway, balance endothelium-related factors and reduce inflammation activation in placenta and kidney tissues.

Conclusions The preventive use of trigonelline in a PE-like rat model induced by LNAME can reduce PE symptoms,

promote fetal growth, protect endothelial function and reduce inflammation.
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TNF-a GACTGTGGTTACCGTCATGGC ACTTGGTTTTTCATAACAGCGGA
NF-«kB p65 AGTTGAGGGGATTTCCCAGG TCAACTCCCCTGAAAGGGCC
IL-6 AGTGTTGGTGAGTGCCAA GCACCATCATTCCAGGAC

GAPDH

CATGTACGTTGCTATCCAGGC

CTCCTTAATGTCACGCACGAT
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FHT 20 4 10T A6 BN PR 2 R S 0 IR AL (P ZH 8 AR B B X T LNAME 41 (P <0.001),
>0. 05,/ 1A (1B 1C) ; ILA,GD 0 B PUZH A IR Z LNAME 2 i9 8 [ PR B S i T X0 R4 (P <0.001) ,
B #H 2% (P>0.05), M 7E GD18 I+, LT #1 HT  LT,HT F1 %M 2H 2 18] ] i & 2% 5% (P >0.05, &

TE A~ C DU EEIR K B I 5 D - 38 FUR S E AR IR BRI INA T b IR SRR, SXF 4L LE, P <0.01, ™*P <
0.001;5 LNAME 44tk ,*P <0. 05, P <0. 001,

1 P AR TR AR R R ( x £ )
Note. A~C, Blood pressure in four groups of pregnant rats. D, Proteinuria. E, Weight gain in pregnant rats. F, Placental
length. Compared with control group, “*P <0.01, **P <0.001. Compared with LNAME group, *P <0. 05,*#P <0. 001.

Figure 1 Effect of Trigonelline on preeclampsia

TE: AR HE JEEIR (n=4, GRS HETELARC) ;B B Y PAS Qe @R (B /NEREEAL T K ARIC s n=3) 5 C. SR B
WNERBEAL I B (n=3) . SXTIRALMLL, P <0.001; 55 LNAME Z4I#IH, " P <0. 01,7 P<0. 001,

B2 # IR LNAME 35 % 09 56 I8 T AR U IR B A B AE 3 ( 2 +5)
Note. A, HE staining images of placenta (n=4, Keywords syncytial nodules marked with arrows). B, PAS staining images of the kidneys
( Glomerular sclerosis marked with arrows, n=3). C, Glomerular sclerosis index (n=3). Compared with control group, **P <0.001.
Compared with LNAME group, *P <0.01, * P <0.001.

Figure 2 Trigonelline attenuates LNAME induced morphological damage to the placenta and kidneys in preeclampsia rats
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WA UK BRI EAR ;B kol 235 8 U C A S 198 5 AE L DL BEYI R J7 5 B 3K 1 NO; F1eNOS; G sFlt-1; H: PIGF; 1 sFlt-
1/PIGF H(H, SXIELAAM L, “P <0.05, **P <0.001, **P <0.001;5 LNAME H#LL,#P <0. 01, P <0.001,
B3 F R P R SO RE R A A R F AR ( £ )

Note. A, Femoral artery diameter in four groups of rats. B, Pulse Doppler images. C, Blood flow-mediated dilation. D, Wall shear stress. E,NO in

plasma. F, eNOS. G, sFlt-1. H,PIGF. I,sFlt-1/PIGF ratios. Compared with control group, *P <0.05, P <0.001, P <0.001. Compared with

LNAME group, * P <0.01,*#P <0.001.

Figure 3 Effects of Trigonelline on endothelial function and angiogenic factors
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T A~B: IO RN H TNF-o AT TL-6 A9 7K -5 C ~ D PULH K UG £ TNF-o #1 TL-6 mRNA AYZE 5 E~F. ALK BV o TNF-o #1 TL-6
mRNA ik, SXTHRAHMEL, * P <0.05, ** P <0.01, ™ P <0.001;5 LNAME 414, *P <0.05,% P <0.01,*#P <0.001,

4 WP IR TR M 25 24T LA IRLIE R RN i R A F (x x5 )
Note. A/B, Levels of TNF-a and IL-6 in plasma of four groups of rats. C/D, Expression of TNF-a and IL-6 mRNA in rat placenta of four groups. £/
F, TNF-a and IL-6 mRNA expression in the kidney of four groups of rats. Compared with control group, *P <0.05, ™P <0.01, P <0.001.

Compared with LNAME group, *P <0. 05, P <0.01, P <0.001.

Figure 4 Prophylactic administration of Trigonelline can downregulate inflammatory cytokines in plasma, placenta and kidney
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T A VUL R BUIR #2420 p-NF-kB PS4 UL e (0 B IR i p-NF-kB 9335 ; C: NF-«B ) mRNA /K ;D p-IxBo Fil IxBox Y 11 /5T
EilE R E: p-IkBo 55 IkBa [ L2 F: p-NF-xB 5 NF-«B ) 25 1 it ED 3 & /75 G p-NF-«B 5 NF-«B Wy LL %, SXHRAMIL, “P <
0.01, **P <0.001;5 LNAME #AH L, *P <0.05,%P <0.01," P <0.001,
B S @ el PE R FUGE Y IkBo/ NF-kB 5 53l (2 25 )
Note. A, Immunohistochemical staining of placental tissue p-NF-kB in four groups of rats. B, p-NF-kB expression in the placenta . C, NF-xB mRNA
level. D, Western blot images of p-NF-kB and IkBa. E, Ratio of p-NF-B to IkBa. F, Western blot images of p-NF-kB and NF-«B. G, Ratio of p-
NF-kB to IkBa. Compared with control group, “*P <0.01, “*P <0.001. Compared with LNAME group, *P <0.05,"P <0.01,"*P <0.001.
Figure 5 Inhibition of IkBa/NF-kB signaling pathway in PE rat placenta by Trigonelline

INAHISEHE I, e 8, 76 G R 5 ST A H 8 7 EL et af A ELA Y TR 45 245 T B LNAME 75 5 )
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FemiFEARREATE . ) G A E AR A R, 00 FMD S — s i e e R i k= Sh bk B
RIS LG ORI VE ], T8 FEDIE AN PCR 20 ARAYAREARITAG N S DI RE RS B, SR N B3R,
PR ET AR R 1 S IkBa/NF-kB 3@ A2 106 — AL AL Yy bsic YA e, FMD By g,
LEES A AR H B RIVRHE B4 8L 802 T3S N
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AL U KR EFAL p-NF-B Y2k, B I p-NF-kB #9235 ; C: NF-kB 9 mRNA 7K ;D p-IkBa F1 IkBow [ 7K A Ji B[ 3k
& F B p-IkBa 5 IBa B 3% F p-NF-kB 5 NF-«B [ 25 £4 5 6135 6] F 5 G p-NF-xB 55 NF-xB (9 %, 5 %F BALHI L, P <0.01,

P <0.001;5 LNAME 4140, *P <0.05,%P <0.01,™ P <0.001,

B6 #HyvLum ] PE KR ) IkBa/ NF-kB {5 5l # (x+s)

Note. A, Immunohistochemical staining p-NF-«kB renal tissue in four groups of rats. B, p-NF-kB expression in the kidneys. C, NF-kB mRNA level.

D, Western blot images of p-NF-«kB and IkBa. E, Ratio of p-IkBa to IkBa. F, Western blot images of p-NF-kB and NF-kB. G, Ratio of p-NF-kB to

NF-kB. Compared with control group, P <0.01, ***P <0.001. Compared to the LNAME group, *P <0.05, #P <0.01, ** P <0.001.

Figure 6 Inhibition of IkBa/NF-kB signaling pathway in PE rat kidney by Trigonelline
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IHIH LNAME 755 59 PE FE K BURERLAY G 45 A
JER TNF-a 1 1L-6 3R 35 , 33X 3¢ B 7= 0 6 AT %
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Mechanism of Guizhi Fuling Capsule constituents migrating to blood in the
treatment of mammary gland hyperplasia by network pharmacology
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(1. School of Chemical and Biological Engineering, Yichun University, Yichun 336000, China.
2. the Second People’ s Hospital of Yichun City, Yichun 336000. 3. College of Pharmacy, Guangxi Medical
University, Nanning 530021)

[ Abstract]  Objective To study the mechanism of Guizhi Fuling Capsule treating in mammary gland hyperplasia
by network pharmacology. Methods Using PharmMapper, GeneCards, PubMed, GenCLip 3, and STRING platform to
screen mammary gland hyperplasia targets of constituents migrating to blood, we constructed a protein-protein interaction

(PPI) network. These targets were imported into the CytoNCA plug-in to calculate the important topological parameters of
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the PPI network to screen key targets. The ClueGO plug-in was used to analyze the biological process of these key targets,
and the DAVID database was used to analyze KEGG pathway enrichment. Results Twelve constituents of constituents
migrating to blood of Guizhi Fuling Capsule acted on 197 targets in mammary gland hyperplasia, which included 31 key
targets, such as transcriptional and apoptotic proteins AKT1, MAPK1, CASP3, MAPKS, BCL2L1, MDM2, and STATI,
signal transduction proteins SRC, HRAS, HSP90AA1, MAPK14, PIK3R1, MAP2K1, and PTPNI11, angiogenesis-related
targets EGFR, MMP2, KDR, and NOS3, hormone-related receptors IGF1, ESR1, AR, and IGFIR, inflammatory factor
IL2, and oxidoreductase CAT. These targets were enriched in 14 different biological processes, including inositol lipid-
mediated signaling, mammary gland epithelium development, cellular response to reactive oxygen species, positive
regulation of nitric-oxide synthase biosynthesis, T cell co-stimulation, and VEGF receptor signaling pathway, and regulate
signaling pathways such as estrogen, prolactin, apoptosis, PI3K-Akt, VEGF, T cell receptors, TNF, and MAPK.
Conclusions Guizhi Fuling Capsule is mainly used for the treatment of mammary gland hyperplasia by restoring the
balance of sex hormones and promoting the apoptosis of mammary gland cells, as well as having anti-inflammatory, anti-

oxidation, anti-angiogenesis, and other pharmacological effects.

[ Keywords ] Guizhi Fuling Capsule;

network pharmacology
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Table 2 Key targets and their topological parameters
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9BCL2L1 65.0 568.028 0.592 0.140 45.286 27.785 apoptotic proteins
MDM2 57.0 427.931 0.573 0.118 36.731 23.228
STAT1 50.0 412.920 0.560 0.111 29.638 22.240
SRC 92.0 1375.367 0.647 0.176 71.175 29.567
HRAS 83.0 874.110 0.626 0.164 64.639 29.470
HSP90AAL1 81.0 1496.954 0.626 0.156 59.188 27.556
MAPK14 67.0 861.352 0.594 0.142 44.338 26.627 Ao ER
PIK3R1 54.0 270.083 0.547 0.111 35.263 23.111 Signaling proteins
MAP2K1 51.0 131.540 0.566 0.125 36.187 28.471
PTPN11 45.0 103.395 0.528 0.101 30.604 23.289
EGFR 96.0 1603.267 0.653 0.176 73.932 28.229
MMP2 64.0 376.641 0.587 0.133 43.938 26.219 LA 2 R S B
KDR 55.0 242.193 0.565 0.122 35.940 24.945 Targets associated with angiogenesis
NOS3 50.0 405.211 0.563 0.102 29.281 19.920
IGF1 88.0 1278.165 0.641 0.170 66.980 29.250
ESR1 81.0 2116.018 0.624 0.153 56.083 26.049 et b
AR 52.0 522.717 0.563 0.111 31.005 21.654 Hormone-associated receptors
IGFIR 48.0 153.444 0.560 0.116 32.008 26.000
CAT 56.0 1171.747 0.573 0.106 33.693 19.786 SALIE A Xidoreductase
1.2 52.0 295.794 0.560 0.113 32.080 22.538 RAEF T Inflammatory cytokines
ALB 114.0 4167.043 0.705 0.183 93.478 26.649
MMP9 86.0 1448.716 0.634 0.157 64.256 26.884
RHOA 63.0 345.256 0.580 0.137 44.550 27.460
ANXAS 58.0 274.893 0.580 0.132 39.329 27.655 Hefls
cpea2 52.0 167.235 0.558 0.121 36.070 26.346 Other functional proteins
GRB2 51.0 197.862 0.555 0.116 36.406 26.157
JAK2 47.0 132.031 0.551 0.113 30.621 24.936

4 GO A=Wyt e RephIRE

Figure 4 Pie diagram of GO biological process



76 o P AR R AR 2021 4E 7 A4E 31 B4 73 Chin J Comp Med, July 2021, Vol. 31,No. 7

B 5 KEGG ff il it & 4
Figure 5 Enrichment analysis of KEGG signaling pathway

FUIRH SRR W S AR R & A R A2 Ak
24T Fr i — 3 A - B8 P9 000 el 2 A, R A D M
ROPUWIEZ2 | T2 28 o I AN A 5 ] I8 1 P
FLERIKF T, HAN A B R LR AL 8, 3wl 41
] S AT 2 I 14 A o A 5 B, AT
SUMEZ IR HL BT, (e MESCR R S T e A i
JRCFLIRIGAERE T ) B A 2 U S
AR T AN A BE % et R 7L IR 2 K B R MR 3R
Thi AR 2 T4 ) LR 2B 3 R A RO
MK AR 2 R FLIRET i B MR R B R
AR L RS R TV 25 B R 2
(Y ARG HT , FERCIR 2 i 4 T 2R 22 R PR R 1Y
HKFECE BTS2 R PE AT, i 21 1E R ik -
i A — G 5 DAY 00 Bl ) O A T L LR
UTARAIFTE A8 DA g LRI A AE 1 A AR I B
ZIEAR AR WU FUNR L B AR M AR R LA KA
TS LS R FRATTR T 4 BT R RER RS

Ji 2 0 LR 38 A A Y G B A N ok AL AKTL,
CASP3 .BCL2L1 ,MAPK1 MAPK8 STAT1 % £ 4>
BRTR TS &, W R A U T3 | PI3K-
Akt {55 45 H 25O 0 & 2 7E PI3K-Akt
fE M, WRAPREE A S 56 U SERE R IR % 1 ]
PAFEAR Bel-2 8 H 35, flE U Bax Caspase—3/9 LA
K Bid FE AR, F RIS AR T, AR
U 2 B PI3K- Akt 38 [ 15 7L MR 38 A 19 A
JREYIARG , HE 5 45 B R AL T E R mTOR,
FEAEBTIR TR, A 1 LA 40 1 5 ; T B W7 %W
% DU AT 2 SPL R A0 B O T, 4 o LR G A 0 4
Mo AR RN, S RARKEF 1(1IGF1) (F
AR T (EGF) A% Z vl il i mTOR 38 % 7 15
FLAR 1 H 2 M) e £ L R R 200 e 1) 1 5 5 0
T3k BB AT, T AR SCRE A AR 25 e e bt 7L 1 A=
9iE 1Y B RE S A A IGF L, UL M EGF S 1%
PN R AT DL R O TR 5 2R B i, R



b e EE 2R ks 2021 4R 7 HAE 31 855 73 Chin J Comp Med, July 2021, Vol. 31,No. 7 77

LR AR R R T 2 e A R 2 i 2 e L B 3 A 0 1
—EEHLHE,

WCAR A ) LR A ZUH B A R AR A A A
PG 22 A i A8 R LR A iR i
T2 A LA AR P I L AN TR RS T e &
AR B A A SO, T AR A RE 20 M R R,
SR AN 0 B E AR AT AT
AR 2 T 2 0 L I 4 £ i G B i 6 4 1L
B A2 B EGFR \MMP2 KDR \NOS3; A M & i
BT 112 A Ak ik R i CAT 45, ¥ & VEGF  HIF-1,
TNF 5553 i, 53U L gl % & 4l i Xt g
PR N — A AL A A A W) 6 B R A I
T T 40 G o8 S A e R AR R SRS S
R BREAS AR 5 Jise 58 mT 410 i) 4 M s vy K 44t i PR 45
B, TSR I S A R AR i g AT R IR
VEGF ik Ml g sg A4 . Frll B 75 PEE R
AT AR LR A0 R T AN R AR S B IR T L
R LR SE DL I8 AT RE 5 BT R P A Ak P i A AR B
AKX,

SN AR 5 B T AR AR i ) A I B 4
3 3 O 28 2 B 2 Ty B 0 T L L R A A A
FHER 83 AR R AR Sl i, oy S i AR R AR S
WG TT FLAR I AR E i 25 BRALI 8 A 1 07 1)

SE 0k

[ 1] fhmie, phef, )3k REAIRES I 38 20 3 7 FH 511 PR N
JABFSTHERR [J]. thizh | 2016, 47(17) : 3115-3120.

[2] BFE. HEEARE IEIATT Lo UIRIE MR A R 1 T7 O 5
[J]. FEEEZGHERT, 2013, 11(32); 512

[ 3] R SHrEAARZS Gk IR YT ZLIR G A (I R [T].
AT PR 255 8 309, 2018, 18(56) : 178.

[ 4] RAZ. DNEIA MRS IEBETR YT FURIE A 5E 17 55055
Br [J]. SEHIERA SR B T2, 2019, 6(30) : 89-90.

[5] FRM, EFRF, ZHETV, . UPLC/Q-TOF-MS P4k
MRS AL A4 [T]. B S8 R 2 4=, 2016,
22(21) ; 83-86.

[ 6] TEHRMER. FLARMGAGEASIR] b BEHRUE 43 8 (1) S HE & MRI 52452
WMEE [D]. il FEIEBE, 2013.

[ 7] EXGIE, REZE, XAk, 5 O RS RILRELZEA
B R/ M Z RO 8 (1], H E SR s P2 4,

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

2015, 23(3) . 272-277.

FIGERE. FUIRIE AR W 25 B A RO oA (1], sk
HBEZ, 2010, 5(28) ; 170-171.

Teoh DC, Aw DC, Jaffar H, et al. Tamoxifen-induced eccrine
squamous syringometaplasia [ J]. J Cutan Pathol, 2012, 39(5) .
554-557.

A BRVK I, S AOE. FLRE 2N T X R LR AR
241 ER F1 PR 3R3K 40 ML T i SE ST (], 9 p Ui
REZR(BEFM) , 2013, 10(4) : 55-59.

WM, A, skh, S RO e % LR A K Uk
WMEACFRFLRA LI [T]. PEP 22, 2014, 39
(21): 4139-4142.

JAR, B0V BROREE IR & T ARVAIT X 2 R FLIR LT 4k
S BB TT UM Z K52 W S A (D], SHMBEZS, 2019,
43(9) ; 1440-1442.

FNE, AR, RIS IR T AT 25O PR AR R R R
R AR TR Bel-2 SRR ML [J]. mR PR 2 K A
i, 2014, 24(6) ; 23-25.

BHAAAR, X3, EkAE, S, RBCIREE 17 o TR 0 M R £k
AR TR AR AR G VAR I R 52 [T, bRy
%, 2015, 21(17) : 23-26.

RACK, ZEEYE, BRiG, % ST MG RER“ SE] - R
XA UMY A A AL T (D], 2557, 2019,
30(18) ; 2525-2531.

Sobolewska A, Gajewska M, Zarzynska J, et al. IGF-I, EGF,
and sex steroids regulate autophagy in bovine mam-mary epithelial
cells via the mTOR pathway [ J]. Eur J Cell Biol, 2009, 88
(2): 117-130.

Li X, Xin P, Wang C, et al. Mechanisms of traditional chinese
medicine in the treatment of mammary gland hyperplasia [ J]. Am
J Chin Med, 2017, 45(3) . 443-458.

Shan B, Li W, Yang SY, et al. Estrogen up-regulates MMP2/9
expression in endometrial epithelial cell via VEGF-ERK1/2
pathway [ J]. Asian Pac J Trop Med, 2013, 6(10) ; 826—830.
BN, PUELBUFLIRIG AR FIPLRIBESE [ D], 220 HoW
TEEZ R, 2018.

KB, SRHTE, 2508, AF. HEROK S e g R o
YRR SHLRBER (1], PEPZZE, 2015, 40
(6): 993-998.

W, 2, 20T, ReBUR 2 e EMREAL R L S
PLM BB T \VEGF LT MEZ R i) [J]. m ot
BEZ R AR, 2019, 35(1) : 68-72.

( Y75 B #3)2020-08-27



2021 4F 7 H o [ PG IR 2 2 July, 2021
¥318 HTH CHINESE JOURNAL OF COMPARATIVE MEDICINE Vol. 31 No. 7

Rk RN VA 2. A RN S W i 0k 22 J 28 4 DRG0 5 55 X CL/F L /N RS e D RE A A5 AR TS (0], vh [ b g
BEepgRik, 2021, 31(7): 78-84.

Cheng J, Zhang CX, Sun J, et al. Determination of functional components of Dendrobium-ginseng-paecilomyces batmoth-ginger
Capsule and study on its immune function in CI/F1 mice [J]. Chin J Comp Med, 2021, 31(7); 78-84.

doi; 10. 3969/ j. issn. 1671-7856. 2021. 07. 012

A5 A 25 5 0 2 8 9 S 00 D 2 5 Bk
CL/F1 /] LS8 Sl 935 18 5

B OLKEREC W AL BEEV EERF L
(1LILIRAE E e 2 2 2t 2 ETE M SRR Tholy st 211166;2. 1 5L ERI R A T A 2B% R st 211166)

[HZE] BB WA RIS 2E R h Ui NS Bl SRR T 09 & & oA R S i i 16
LWEEEXT CU/F1(BALB/exICR) MEPE/NRAGGEEETA/EM, Ak RA ORI E AS B8R 2, R HRAHE G
Tk (HPLC) I 58 BT SR /N B2 T HE 1 A0l 45T 260,530, 1580 mg/ kg A7 sk A\ S Ui 8 0% 22 S 4% 30 d Je, W%
HARER, D5 H AR A B R A0 Uk A0 e B A /N BB & AR 2 RN IV VA I B | AR AR 05 AN ((NK 41 )
T PUURAE ALK T B s B AN A W DI RE AR, SR A A S Ui 15 22 5 48 vh T sl 43 1 2 /2 43001
NS 1,495 g/100 g ZHH.12. 90 ¢/100 g FIPRTF:73. 8 mg/100 g;1580 mg/kg 4 1T 3 55 21 fifd G 33 T A ( oLtk
EL AT A 7 i ) R/ BRGR R B AR A RN 35 ) RS HUIAZE s AR 4R/ B AN AR e i, g5ie FEAR
SEERAE T AN S U 2 R S B R/ NER S e T RE R

[EsEiR] B 20 IR e Tiae; /R

[HE4S2ES] R-33 [ ZEk4RIRAE] A [XEHS) 1671-7856 (2021) 07-0078-07

Determination of functional components of Dendrobium-ginseng-paecilomyces
batmoth-ginger Capsule and study on its immune function in CI/F1 mice

CHENG Jie*, ZHANG Chengxiang'”, SUN Jie'**, LI Shifen'>, WANG Yubang'?, HUAN Fei'?**
(1. the Safety Assessment and Research Center for Drugs of Jiangsu Province, Nanjing 211166, China.
2. School of Public Health Nanjing Medical University, Nanjing 211166 )

[ Abstract]  Objective The ginsenosides, polysaccharides and adenosine contents in the Dendrobium-ginseng-
paecilomyces batmoth-ginger Capsule were determined. To study the immune function effect of Dendrobium-ginseng-
paecilomyces batmoth-ginger Capsule in CI/F1 (BALB/cXICR) female mice. Methods Ginsenoside and polysaccharide
were determined by colorimetric method and adenosine was determined by High Performance Liquid Chromatography
(HPLC) . Dendrobium-ginseng-paecilomyces batmoth-ginger Capsule in distilled water was administered by oral gavage to
female mice at a dose of 260, 530 or 1580 mg/kg. After 30 d, the bodyweight, immune organ index, spleen lymphocyte
proliferation ability, delayed type hypersensitivity, serum hemolysin, natural killer (NK) cell activity, antibody generation

cellular level and the changes of macrophage phagocytic function in the abdominal cavity were evaluated for 10 female

[EE£ME VLA Rt R-E R TR B H (9584 (2018)87 %),
[ERRIN ]G (1978—) , Lo, Wi, S S I WF5E 7 ) . DAEREFE:, E-mail; chengjie@ njmu.edu.cn
DBEEE IR € (1977—) B it S RS, WF5E ) . DA 332, E-mail: huanfei@ njmu.edu.cn
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animals in each group at the end of the study. Results

The ginsenoside, polysaccharide and adenosine contents in

Dendrobium-ginseng-paecilomyces batmoth-ginger Capsule were 1.495 ¢/100 g, 12.90 g/100 g and 73.8 mg/100 g,
respectively. In the 1580 mg/kg group, the cellular immune function ( spleen lymphocyte proliferation and delayed type

hypersensitivity reaction) in the mice were enhanced, the level of antibody generation was elevated and the macrophage

cellular and phagocytic activities were increased. Conclusions Under the conditions of this experiment, the Dendrobium-

ginseng-paecilomyces batmoth-ginger Capsule enhanced the immune function in mice.
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(DNFB, B= 24 82 A1 (_E) A2=iR 24 7)) 5 g PP LA
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TR RGN ) 3 JC B B 4T 4k 2F 1l ( SRBC, Y15 835
T REABRA T ) 5 X LT 40 A 5250 5
1.3 EWAH*E
1.3.1  DIRERLS & =il

(HASEK

AR R FHAGE 4 30 min, E R R RS UCE )R
WEER L S AT AR E Y R 3 em Y
Amberlite-XAD-2 KALBIAGFN 1 em H P& ALERIE R
JEHTRE S I5 H 70% LS K VAT, 35 2 DR,
A1 mL C ARSI, SEH 25 mL KA,
FEEVRIRWE , FEH 25 mL 70% S BB Z B, ik
FEVEIE IR, 60°CHET ;A 0.2 mL 5% S VK 2R
W, 0.8 mL & AR, IR 215 60°C KIA 10
min, BHFIAIKZ R 5 mL $25), R 00T
F 560 nm KA SERES — R IET A e DA
Z: B H Re X RS

(2) ZHE

BER AR A 3 2 b0 E A IR, B
i BB 2 mL, A TE/K O BEE 45 2 10 mL, #2757,
Bk 1 h E%AI}MOOO r/min,20 min) ,ﬁzﬂiﬁfﬁ(&,
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TUUENN 80% L BEVEV 2 IR, B0, 7 5 BIH W, UiiE
INFROK G A V1), 78 25 5 el 25 5 BT mL AR
WA 5% KB AR 1 mL, $64] SRR 5 mL J5
FEA) BB AN 20 min, B HE R 66
TTF 488 nm P AL SARHER — R AT LA E , L
P& KL S PR

(3) BRI

AR R G A R B 10 min 5 B R IR
A5 B0 (3000 1/min, 3 min) , 28 0. 45 pm JE S
UBJE SR FHWAE €8 % W e, % A 18 AE, LU
1 mol/LBEIR — &4 « F i =90 : 10 My i sh Al , It =
1.0 mL/mm,T(ﬁ{'ﬂ'J{EZKﬂi] 254 nm,

1.3.2  /NEE s D RE SE 00

WERE /N BRI 23 3100 260 mg/kg 530 mg/kg Al
1580 mg/kg 3 A7 AR AR 2 1 AU /N BRI
T NRSERGR 2008 21,1 me/kg 43.1 mg/
kg 128.4 mg/kg; FAPEXT BE41 (0 mg/kg, TLH 7K )
200 FUNBURIERT A AR S R4, S5 5 A R4,
PR Z IR TR 4 A4, AT 20 41, B4 10
FUNR, S0 DiRe i s aiis ol i3 1,

B Rl —Bf R B4 T 32 1R, %452 30 d, & 41
L% 10 mL/kg #E H 25T 521487 ,30 d J5 0 65
REMI S TR R o

(1) PATE FN A 4 B AR O i i

HEEELG T2 30 d 5, BOH 70N B0 3 52
B (55 4 KR4 19 40 HUNR, BRI 2R IR, TiMERG
FIRALSE/IN B, TC TR % 4 438 EUMG R i iR, O g ot
Ik i, He A2 AR B = IR 4 %) F 4 (mg) /

x1

NI (o) THEA A SR E AR H

(2) /> B E 400 B 184 58 S 56 ( ConA 3755 Y D3
EL A0 M55 A S0 ) S NK i 376 10 5
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ANER FREE LR TR, SR G VR AR 8 /N R, TE TR A%
T Jik BN, AF S L I B 40 6 5 P 1 30, A Hank s
Wk 2 W\,%Y}’L\'%‘lb 10 min( 1000 r/min) ,ﬁrﬁﬂ}ﬁﬁ/l\
A MR, BB 43 21 it ] RPMI1640 15 75 W K i %%
WRE 24 FLIGE IR 1| mL ¥ 42 TF 3x10°
A2 ML, P AT P AL, — LR EE A 100 pg/mL
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37°C 5% CO, B3R IR 72 h, W45 R T4 h,
W 2= 35 0.7 mL, JIA 0.7 mL A8 G4 1L 1 #Y
R, BEFLINA 50 pl ¥R N 5 mg/mL () MTT,
YRLERESE 4 b R BLINA 1 mL BRYE SN EE TR AT,
2 .25 T I IR 78 &2 96 FLIG IR
AL B, B AR SO 2 K Ry 570 nm , 3 A K
WRELAN MG 5 RE 71 = & ConA WYL EE(E-TC
ConA MIZHCHE

B0/ R oA 2 200 oL S5 6 vi of g B 44
B, B0 10 min( 1000 r/min ) 7 BRI K B
IKZLRLTAMT 20 s, T Hank’ s IR S G B0, 57
- IEHIE 109 8 28 103 56 42 35 37 800H e 40 M vk B2
Ok B Ry Tt 2x 107 A B 440 M A2 100 L A1
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JA 96 FLIEFEMR (U R IRA)E E T 5%C0, .37C
AP FREFE 4 h, B0, B ETE W 100 pl B2
96 FLEFFEAR (CFIE) H, 55 100 L i LDH JEFRBU%

JrdiER

Table 1 Grouping table

2530 ek 20 S KR

il eI DI RESL 4R AT
Number of animalsin in each dose group
Groups Immune function test
0 mg/kg 260 mg/kg 530 mg/kg 1580 mg/kg
IR EEL 200 B S
1Rk Lymphocyte proliferation test 10 H /M 10 H /M 10 H/ Mt 10 H/ M
1 group NK 2 it 7% P 2 56 10/female 10/female 10/female 10/female
NK cell activity test
552 k4l IR R AR A4S ] S 10 H/ie 10 H /i 10 H /e 10 H /e
2 group Delayed type hypersensitivity 10/female 10/female 10/female 10/female
PR A i
53R Antibody generation cellular 10 H/HE 10 H /i 10 H/Hf 10 H/#fe
3 group EHOA LE (HCy,) T2 10/female 10/female 10/female 10/female
Serum hemolysin test
5 4 Rl BRI 5246 10 H/ 10 H/ 10 2/ 10 2/
4 group Engulfing carbon granula test 10/female 10/female 10/female 10/female
RPN L 5 20 L 5 W XS £ 240 S 3 10 H/ife 10 H/ife 10 H /e 10 HU/E
5 group Phagocytic function of macrophages in abdominal cavity 10/female 10/female 10/female 10/ female
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(5) 7N BBt B 3 S 36

LT Z W) 30 d 5, WU 4 Ralny 40 1
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IM¥E#Y Hank ™ s W, #% $E 16 3K 20 66 1 6 F
A, W OIS VYR 0.5 mL 5 0.5 mL 1% X9 1M £
MR IR AT, BLO. 5 mL RS, A B A 1Y B
NERE P, BCE AN 37°CIEHE 20 min, WEH 45 R
FAPRERTEVE, WHLIEE S Giemsa Y0, Biki, %
IR E R (%) = A W 21 41 i 1 v 20
JE/ 0 I 240 B 55 x 100 , 7 W48 40 = 9l i g
FA) R 21 240 5 F 5000 v 20 M 5, o B B
RN WEFEEL
1.4 #itEAH*

FIF AT S 36 25 5L R ] SPSS 22,0 #5543
B, ZINBRAS JE AR | B e % B AFDOE B 96 L A4 e
FEAE ST HSTHEE A BEA LT 2 0 A %
FEPR R SPSS B XoT 45 S 50 41 Jivt s 54l 1447 7 22
FEPERTI , AR B 7 25 57 W 2R B B ORI R
72T B h A S 5 — A X B2 (] 1 5%
() PR AT AT e T AL B 5 X 7 22 A8 55 1 KAl
KRG B A TG0 1T A B X5 -4 B W B 43R
NK 4L IE PETT £8 sin™' P2 (P R W A 438k,
NK TG PE  # A or FEAL SNECR ) B2 4k, AF
B EFFNERFHITHRITE I, KR KAE a=
0.05,P<0.05 HAGIT#E L,

2 #R

2.1 ThEER ST RENE
A1 AR NS Wi 5 0 22 11 2 ) W RO o N2 ek
ZREFIRAT A & B 25 R W36 2,
2.2 PRIV REINEELE
2.2.1 AN S b e 0 2 e 2 X /)N BRLAS ) B R
AR R B i 2 AR B A S
A RN 2 W W 4 22 150 20 % 5] 2 4 890/ 0 B 2%
R LR G X R L TC 35 25 7 R an
AR e 5 BAPEXT R LU TC W 25 5 (R 3)
T2 AN S Y 22 J 2 DI 0 o I 2R
Table 2 Determination results of effective components in

Dendrobium-ginseng-paecilomyces batmoth-ginger Capsule

I % Eiln/ | itk 2 k3 B bRiEE
Effective components  Batchl Batch2 Batch3 (xs)

AZE# (/100 g)

) R 1.502 1. 488 1. 495 1.495+0. 007
Ginsenoside
g?{ﬁ(g/loqg) 13. 00 12.52 13. 19 12.90+0. 35
Polysaccharide
WA (mg/100g) ) 74. 1 73.0 73.80.7
Adenosine
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2.2.2 AN S W 0 0 2 5 %o /) BRI R L 24
WagE e ) A B KRR B s e

4 255000 W, 1580 mg/ (kg - d) AP & A
ConA /)™ FRUML bR B 40 Bt L' % B {H 5 JC ConA FLEY
ZHET 0mg/ (kg - d) 4, LA BFELR(P<
0.05) , B 7n A7tk S i 0 22 e 28 X ConA 5311
VAU 28 24 L2 A A 185 I D 4 v ALk 28 400 34
fiE71;1580 mg/ (kg - d) HHFEZEME S T 0 mg/
(kg - )4, lWEH BEZES (P<0.05), W7~ A fi
N2 W 8 1 2 J 8 X5 DINFB 755/ i - e J 72 2 1
| R /N BRGR S AR S R R 4 AR B 2
HELH8 5 i o 388 in R R A R A 2 I 8 5 45 S A
iRk N S i o e 22 s 208 Xk /)N B A B B 38 D g AR S Pk
G RETIRE A YR AE
2.2.3 AR S U 0 2 B XoF /N R BT AR 1 4
JEL K SR 5 o {1 5

25 45 AT 0L 1580 me/ (kg - d) 41/ BUA I
TR 2 B T 0 me/ (kg - d) 4, Heiih W2
5 (P<0.05) , B A7 fRh NS i 0 25 Fe 208 %o 412 /)
FRPTAR A B 20 K P 5 . 260 mg/ (kg - d) 530
mg/ (kg - d) 1580 mg/ (kg - d) 41/NE HC,, 5 0
mg/ (kg « d) HIETC R E P27 (P<0.05) . BEA
A1 AN W 0k 22 1 S HC o, T i B i AT

F3 AMIAS e i 22 i 2EXT /N B B A
JULAR ) E e (A5 0 (ats, n=10)

Table 3 Effects of Dendrobium-ginseng-paecilomyces batmoth-

ginger Capsule on relative weight of thymus and spleen in mice

PEZE S 456 1 25 BEEO T, SR WA RN S
W 0 2 i A T AE — o R B L b AR N B IR I e
itig.
2.2.4  ATRENS bt i 22 I 2 %o /N R A/ A
JibL 5 I i 7 11 5

6 2550 nl L, 1580 mg/ (kg « d) 4 A
el amT 0mg/ (kg - d) 4L, FLEA &2 H (P<
0.05) ;1580 mg/ (kg « d) ZHAA WG H 43R A VETS
BT 0 mg/ (kg - d) 4, LA B E X R (P<
0.05) s TrWi R 28 a Ft s 3R WA MH N 2 i 0 ik 22 Jie
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BURAE R0 A 532 T Wi de B T s = W A iRt
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A HETRAE L, B/ 1 W 20 A I E 7 39 58 s i
Rk N S s e 22 P 20 LAY 3 5 /N B AR S5 1 e 2
Uitie.
2.2.5 AN S b g i 22 e e /N BRLNK 4 i v
Leiop=Al|

i 7 Z5 50T 1L, 260 me/ (kg + d) 530 mg/ (kg -
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A A7 ik 25 Wi 0 258 i S8 F NI 200 JR 355 1 5 A Y
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Ra AN S i 0 1 22 2 0o A 2 4 g 1 5
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Table 4 Effects of Dendrobium-ginseng-paecilomyces
batmoth-ginger Capsule on spleen lymphocyte

proliferation and right ear swelling

i (mg/kg) Wi/ R (%) i/ ARE (%)
Dose Thymus gland/body weight Spleen/body weight

0 0. 192+0. 021 0. 385+0. 025

260 0. 197+0. 020 0.390+0. 038

530 0.208+0. 032 0.396+0. 039

1580 0. 191+0. 021 0.381+0.018

fin ConA L5 ConA

RS ABINS 0 2 A /N BT A A A
20 AT A B LB Y 520 (x+s, n=10)
Table 5 Effects of Dendrobium-ginseng-paecilomyces
batmoth-ginger Capsule on antibody producing cells and
half hemolytic value of mice

e ; "
i TR 0 2 2 (mg)
(mg/kg) . Ear weight
D Difference of absorbance between i
S 1terence
ose hole with and without ConA erence
0 0.095+0. 039 10.9+1.7
260 0. 109+0. 031 11.6+3.2
530 0. 117+0. 041 13.0+2.2
1580 0. 148+0. 066 * 13.7+1.3"

T S XTI, "P<0.05, T,
Note. Compared with the control group, “P < 0.05. The same as below.

R 6 AN Wl 22 e XS /N B
PR -EWEDNRERISZIA (x£s, n=10)
Table 6 Effects of Dendrobium-ginseng-paecilomyces
batmoth-ginger Capsule on mononuclear and

megaphagocytic function in mice

L A
FHE (mg/kg) (10° A~/ 22N ) HC
Dose Number of hemolytic plaque %
(10%/ whole spleen cells)
0 11.8+1.6 78+19
260 12.9x1.5 78+27
530 13.7+2.7 77£15
1580 14.8+2.2" 91+20

BIEIEE 2 BWEE (%)

Fillki

W $5 %
(mg/kg) Phagocytic Phagocytosis G I%El ﬁ
. . Phagocytic index
Group index a percentage
0 5.68+0.74 22.5+£3.5 0.28+0. 04
260 5.58+0. 84 24.7+4. 1 0.30=+0. 04
530 5.61+1.03 24.7+4.1 0.31+0.05
1580 6.70£0.92°  26.5+2.4" 0.33+0.05"
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RT AINS Ul 22 BT
/N NK AR AETE PRI SE IR (xs, n=10)
Table 7 Effects of Dendrobium-ginseng-paecilomyces

batmoth-ginger Capsule on NK cell activity in mice

i (mg/kg) NK 4il @i 1 (%)
Group NK cell activity
0 32.9+7.6
260 31.0+5.9
530 37.6+8.4
1580 27.5£5.0
3 g
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[H#ZE] B8 5O RS I MAPK/ERK {5538 B X Sk 30 — U A ik 2 R BRUI B2 493 19 4
MU, 753 B 100 2 SPF ZRbfEt: SD K BBENL A M UL, Hoh =40 FHEA CO KRBT FE3h 1 h il & 2tk
CO FPaEA Ay | A8 5 7 BRI U 2H K SR HbCO% , PIC 41 REX2 ml. 200 mg/kg PIC j# B 4b B, PIC + ERK 41 R EL
2 mL 200 mg/kg PIC 1 0. 2 mg/kg ERK mlﬂ il P-4313 L[RIALTE, CO 415 NC 4145 TARRBU: B K HE B A0, 4
T 1,714 21 .28 dJFdfrKekE SIS RIS B 4 K BRI 4 R AT HE YL (%%  TUNEL & (046 10 2 i
?J%t‘r%‘(hﬂ\ﬂméﬂéﬂﬁléééﬂﬂﬂ@ﬁﬁ%ﬁzzﬁ@mzwzééﬂiﬂ’@éiz*ﬂzlsﬁﬁamm) 0 2H 2 400 i A A 7 K 4 i R AR
Western blot # Nef-2 1 Bel-2 I ER, &R 5 NC 41H4%, CO 411 PIC + ERK 4 K BUE K 2K B 5256 vh 2
JFHCAZ RN B, I 2N 75 e A AR Ak, b 2 AN R A 2 i 32 0, PR T A B 8% (P<0. 001) , MFI {E A &
TR (P<0.001) ,ROS & H I P<0.001) ;5 CO 4L, PIC 4K BUFEAT A 200 vh R BLIE %, B 2 2L AL S &
AR A A S R SR B T T AT R B E A (P<0.001) , MFT {5 ROS & 8 {K (P<0. 001 ) , Nef-2 Fl
Bel-2 A EBIEHE . &ie AR Al i 1545 MAPK/ERK {3538 %, {ff Nif-2 Bel-2 A £ k& T 5,
Xt Co HrER B Ml B A B AR R

[R$3F] HEZE; MAPK/ERK 15 5 #% ; 2k — S ik b s R

[FESZ%ES] R-33 [ ERERIZAE] A [XEHS] 1671-7856 (2021) 07-0085-08

Role of the MAPK/ERK signaling pathway in the protective effect of
piceatannol on rat brain damage by acute CO poisoning

CAO Juan” , WANG Shijie, BI Jianlong
(Department of Emergency Medicine, Peking University International Hospital, Beijing 102206, China)

[ Abstract]  Objective To investigate the effect of piceatannol (PIC) on rat brain damage caused by acute carbon
monoxide (CO) poisoning through the mitogen-activated protein kinase/extracellular siganl-regulated kinase( MAPK/ERK)
pathway. Methods SPF male SD rats was randomly assigned to four groups (25 rats each group). Three groups were
infused with CO gas for 1 hour to establish an acute CO poisoning model. The negative control (NC) group did not receive
any CO. Following removal from the CO, the percent of carboxygenhemoglobin( HbCO% ) of the rats in all four groups was
determined immediately. Subsequently, the PIC group received 2 mL 200 mg/kg PIC by intragastric administration, the
PIC + ERK group was similarly treated with both 2 mL 200 mg/kg PIC and 0.2 mg/kg ERK inhibitor P-4313, and the CO

and NC groups were treated with an equal volume of normal saline. A water maze experiment was performed after 1, 7, 14,

[YEE® N ] HH(1982—) , &, AR, EIREIN, BT 22 2K fEEAE, E-mail: eru2r8@ 163.com
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21 and 28 d. After completing this experiment, the brain tissues of all the animals were obtained for hematoxylin-eosin
(HE) staining observation, Terminal deoxynucleotidyl transferase-mediated dUTP Nick-End labeling( TUNEL) staining to
detect cell apoptosis, ultrastructure observation of neurons in brain tissue, detection of mitochondrial membrane potential,
detection of the oxidative stress damage index of brain tissue cells, and Western blot detection of the nuclear factor E2
related factor 2( Nrf-2) and B-cell lymphoma—-2(Becl-2) proteins. Results In comparison with the NC group, rats in the CO
and PIC + ERK groups displayed poorer learning and memory performance in the water maze experiment, the brain tissue
cell morphology was changed, the ultrastructure of nerve cells was disrupted, the number of apoptotic cells was greater ( P<
0.001), the mean fluorescence intensity (MFI) value was significantly decreased ( P<0.001) and the reactive oxygen
species(ROS) content was elevated (P<0.001). In contrast with the CO group, rats in the PIC group were normal in the
behavioral experiments and the brain tissue cell morphology did not change; furthermore, fewer apoptotic cells were found
(P<0.001), the ultrastructure of nerve cells was intact, the MFI value and ROS content were lower ( P<0.001), and the
Nrf-2 and Bel-2 protein expression were slightly increased. Conclusions PIC may increase Nrf-2 and Bcl-2 expression
through the MAPK/ERK signaling pathway to protect against brain damage caused by acute carbon monoxide poisoning.

[ Keywords] piceatannol; MAPK/ERK signaling pathway; acute carbon monoxide poisoning; rat
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WA B EZ — . CO PR EUR L
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2B A ER {%ﬁ@( mitogen-activated protein
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S 25 5 0 (P<0.05) 25 AR FR LI T I 35 25
(P>0.05), #5501 £2,
2.3 PIC X KRNALR TSR

DUZH R LI 5 DX i 40 40 HE e 00 58 45 S n
T NC A AN S5/ 1E 5 5 CO 240 I 25 ) B A 5
PIC #H454%58 %%, PIC + ERK ZH4EE A S co 4
AT, PIC AR, PIC 20 K B A ik 4 2L 40 A () 2
AEEFIBAT I S g SR A (LI 2)
2.4 KRRARHZEMBRIEHMELLE

DU 2H KBS A 4 29 e 22 400 45 A R 2% &
(UL 3) (NC 4, K UG 41 27110 1 S5 DX b 28 20 %2
JER Vi BT , S 5L B4 5 4 A, R DTV BT, U 24 A
TH BT TERE MUK N R ZE 4 23 B R X, R
AL, CO ZF PIC + ERK ZH 40 it 4% H 90 1% 45,
SRR Ui Dy 4 8 25 A48 /b ) 2 A0 i K b R
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Figure 1 Comparison of COHb% in blood

among four groups of rats

R UARBEMCAITERERG (0 = 25)

Table 1 Statistics results of the place navigation experiments among four groups of rats

HEREH IR ()

Fscape latency 1~5d 7~12d 14~19d 21~26d 28~32d
NC 12.37 = 1.99 13.52 + 3.31 12.21 + 1.77 12.37 £ 1.92 12.17 £ 1. 17
co 15.44 + 1.31 22.27 + 2.80 59.01 £ 6.75™ 68.08 + 3.05™" 79.24 + 5.03™
PIC 14.77 = 1.54 18.27 + 4.37 19.79 + 3. 65" 23.08 + 1.25*%# 26.91 + 1.37*##
PIC + ERK 15.09 = 1. 16 21.95 + 2.57 56.48 + 5.99 ™ 68.85 + 3.59 ™ 78.92 + 6.17™

TE: 5 NC 414, *P<0.05, *P<0.01, **P<0.001; 5 CO ZiHl PIC + ERK 4l 1L#E,%P<0. 05, P<0. 01, %% P<0. 001,
Note. Compared with NC group, *P<0.05, ™P<0.01, **P<0.001. Compared with CO group and PIC + ERK group, *P<0.05, #P<0.01, * P<0.001.
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R2 PR MHRRIIRE RS (n=25)

Table 2  Statistics results of the spatial probe experiments among four groups of rats

FHTB IR (K
ci ti;aff\if t’i;fes 6d 13d 20d 27d 3d
NC 41.50 = 3.54 41.00 = 2.83 40.00 = 2.83 39.50 £ 2. 12 40.50 = 2. 12
o 24.50 + 4.95° 23.50 + 4,95 16,00 = 141 11,00 = 4,24 9.50 + 354
PIC 30.50 = 9.19 26.00 + 5.66* 35.00 + 8.49%# 29.00 + 5. 66" 29.00 + 4.24%#
PIC + ERK 27.00 £ 7.07° 24.50 + 4.95° 17.00 = 1,41 11.00 = 2,83 10.00 + 4. 24"

2.5 [MLAA R AEA LA T ER b8
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TUNEL FHPEZH L, PIC 414 /> & TUNEL FH 4 40
DU ZH BH A 48 B Zs 2R L3R, CO 411 PIC + ERK
20 WL E =T NC 410 PIC 4 (P<0.001)
2.6 MAKXRMALBEIRMWEMMLEIEIER
P

NC 21 K BRI 414008 2 X A MFT {8 4 545 = 7K
- R A AN M Z b A D) RESERE . CO 41F0 PIC
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T2EE L (P<0.001) , B CO 41 F1 PIC + ERK 41
TR ERGT BAi Ze g f rh Zb AR 40 E . PIC 41K
MFI {fi# CO 0 F0 PIC + ERK #H 5, HZE R BH (P
<0.001) ,fik T NC 41, &M £ PIC X CO H )
KR — e MR ER . WK S,
2.7 MAKXREDX SN HIRGIERGN

5 NC 41 Fb%:, CO 40 f1 PIC + ERK 40 5 X
ROS & s, 25 13 (P<0.01) , PIC + ERK
1 ROS i CO A, 2R A BE (P>0.05)
PIC 405 CO 4 #1 PIC + ERK 4 [t.%¢,ROS & & T
b, 2R HAGHFE L (P<0.01), WA 6,
2.8 Nrf-2 R B2 EHEARMALBEESXHH

Western blot %557~ , Nif-2 Bel-2 I FE L
TE VUL A BRI TG 8 3% 22 5+ (P>0. 05) , PIC 1A X F
NC #1 .CO 4 .PIC + ERK 4, KEUKZH 2L S X
Nif-2 Bel-2 f FH Y ERIA K BT, WA 7,

3 it

ACOP EZ A SR e B Em gl k'™, 7
WL A8 B R G, LUK 28 00 20 i X g 4
e AR i SR SR B 1 G A 05 2 A B A
T2, AT 51 HLAR B3 2= 2T e 12 PLEE IR 45 3R
BT ACOP i A 451 15, BOOE R &, IR 7 Mk
KU BHREIE FARERT T BUR S ERIRIT, e
Rl A M TP R AR A U R B, DR P

FE:A:NC 41;B:CO 41;C:PIC 41;D:PIC + ERK 41, I,
B2 PR RINAN HE GO MEEEE R (n=25)
Note. A, NC group. B, CO group. C, PIC group. D, PIC + ERK group.

The same as below.
Figure 2 Results of HE staining in brain tissues

among four groups of rats

B3 DU K R 22 0 2 M R S 2 e %
Figure 3 Observation of ultra-structure of

neuron among four groups of rats
ER o ELJR T2 0l TR S A RO R P ik A
MIRIFRCRA R SR IR YT T BOZ B AT AR
KB WIRE N, EAITA I EE COo sl
EIROT R LR AT« (1) MV A 2 2R ke S 4840
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VE:A: TUNEL B 50K B UL R B T 40 45 SR S0 A
JEE, 5 NC4HE, *P<0.01, " P<0.001; 5 CO 4 f1 PIC
+ ERK ZH [L#, ** P<0. 001,

B 4 TUNEL e a0 g 1% 3l (n=25)
Note. A, Representative images from four groups of rats. B,
Comparison of apoptotic cell among four groups of rats. Compared
with NC group, "P<0.01, " P<0. 001. Compared with CO group
and PIC + ERK group, **P<0.001.

Figure 4 TUNEL staining in brain of rats

BBtz 7= A B SR AL SR Ry 7 (2) M R
JERET 5 (3) bR A 2 g T G 4
LUl O X S SHUVR I 2 2] Fc A2 B X 23 [l
NEEF) T H AR, H T4 GBS A A5 4
ot CA BRI, PIC X TR 7 Al 2 40
P — 7R . Morris 7K 2K B S22 [ 4 Ab
B BRI K R 25 [|) 2 2T e 12 g Ty se it
ABFFENT CO 21 PIC 411 PIC+ERK £H K KUl
#% ACOP #EHY 4k 5 g /% = 41 K fUM & COHb%
¥1>40% , i 55 F NC 41K B, UL KB ACOP #5
AU £ BT . BEJGHEAT 5 YR Morris 7K 2 B S B A6

T 5 NC A A, 7 P<0.001; 55 CO 4RI PIC + ERK 41 L%,
##p<0. 001,

B 5 PR RIS AN MFT {6 EE (n=25)
Note. Compared with NC group, ***P<0.001. Compared with CO group
and PIC + ERK group, " P<0. 001.

Figure 5 Comparison of MFI value in

neuron among four groups of rats
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TE: A ROS ZAGI S5 3 5 B - DU 2H K B T DX 48 il ROS 7K
FHIE 5 NC A, " P<0.01; 5 CO 4R PIC + ERK
HLL#E, * P<0. 01,
Bl 6 PULLI U XA R (n=25)

Note. A, Fluorescence detecting results of ROS. B, Comparison of
DCF-positive cells to show ROS level in hippocampus among four
groups of rats. Compared with NC group, *P<0.01. Compared
with CO group and PIC + ERK group, *#P<0.01.

Figure 6 Oxidative stress level detection in hippocampus

among four groups of rats
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B 7 Western blot &l Nif-2 Fll Bel-2 2 (HE KK (n=25)
Figure 7 Relative expression of Nrf-2 and Bel-2
protein detected by Western blot in brain tissue
among four groups of rats
DUARDG SRS ERK 5538 %, B V5 & T Wi 4i i
{5550 F Bel-2 Wik, Wil g i =", PIC
O 200 B 9 T e R M 51 45 5 MAPK/ERK 5 53
A E I SR UE W, O ERK {5 5 m )
DAL Nef-2 SR AR AR RGE , CO
PR, N RIE S Nief-2 i R A 8 & Hpt Akl
H5, Nef-2 RERZ A INEYI A S, R LAk
PR R AL . PIC B RUE @ it i Nif-
2 H M FRIBIKTAT B 28 Ak 200 JEL 1) 98 i i g 4R
PR BRI, Xof 21 S0 3 B B A ) FE AR
5, 5 CO K EAR L, PIC &b P A9 KB Nif-2
Fl Bel-2 yRIKEIG N (P<0.05) , [AlE R H PIC Al
ERK #0771 ab PR AU R FROAR AT NC 41K B, 2
iCHCRE I R R, A SR S R, s
AT R A 2 | I as F 2 B E  MMP (8
F TR, ROS & E T, Nef-2 1 Bel-2 2 0 %634
FR#E(P<0.05) , i PIC W] BEE i #3% ERK 155
WP Nif-2 Bel-2 85 3Rk R AR LR A S

PR 588, 30 ] A A LR

FETF L) E4EBHEDN | PIC A A5 i 4% MAPK/
ERK 15 53 %, b Nef-2 Fl Bel-2 8 R E, A
AR TR BUZH Y, B 1k 2 ERE CO HhEEn iR
R



92

] H R R AR A S

2021 457 A% 31 8% 7H  Chin J Comp Med, July 2021, Vol. 31,No. 7

SE 0k

(1]

[10]

[11]

[12]

Li Q, Bi MJ, Bi WK, et al. Edaravone attenuates brain damage
in rats after acute CO poisoning through inhibiting apoptosis and
oxidative stress [ J]. Environ Toxicol, 2016, 31(3) . 372-379.
Wang L, Xu JH, Guo DD, et al. Fasudil alleviates brain damage
in rats after carbon monoxide poisoning through regulating neurite
outgrowth inhibitor/oligodendrocytemyelin glycoprotein signalling
pathway [ J]. Basic Clin Pharmacol Toxicol, 2019,125(2) ;152
-165.

SRR, T e, R, AF. B IR Nef2 JE D S AR
— AR TR UK BUG RPSRER [T]. T ARfT R R
5 R EAE, 2018, 27(10) ; 870-876.

TwiH, TR, SAERE, S5 SRMRELbEXT S — ALk 3
K UGS 2 LR AR IR O BRI AR [T]. i
P R AR RS, 2018, 25(4) ; 213-219.

ZRUG, TR, &S, 4 NIAEE T MAPK/ERK {5538 %
XA AR T HPZ PC12 A G ER (1],
2553, 2016, 27(1) ; 61-63.

BRI, T, BIT, % T ENEL MAPK/ERK {5 5 i
SR P L P T A K B PR B P [ 0) . s PR 0 52 36
BE244iE, 2018, 17(23) ; 2473-2476.

AR, skt skEEE, 4. KA RRIE S MAPK/ERK {75
T B X 45 g 2 LS A R R TR s [ D). L R, 2018,
27(4) . 306-310.

fikit, SE4EBH. PI3K/ Akt Al MAPK {5538 H6 7 i i Pk o 452 40
RGP ERT [1]. BEoRERIAR, 2015, 21(2) ; 210-213.
WREEPH. P12 A2 B3 2T PR Nef2 P03 NLRP3 5 14 R 38 0 sl
BRI R L AR (D], FBH: KR, 2018,
FLAE, B, ZEEU, S 1 AZ B X S MR O SRR Y
LM B ERT (7], IRFLBTERE , 2017, 37(6) : 527~
530, 547.

FERTIE, SRORTH, BUARMR, 5. H R A2 BT 2t i K R
O BRGFE I R CHLA (D], sp e R 2%, 2018, 26(3) :
271-275.

B, BT Morris 7KK B2 2 1ICICTTEBESE [ D], MR

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

B IR/REERDL RS, 2015.

BERE, FEE, FEE, F TN RN TICICRE
JIREE SRR A [1]. PEE BRI, 2018, 28
(12): 129-134.

W/, Sk, Maril. Morris 7KK BT 1 20k CO HiigiR
KPR RN AT (], TR BER AR, 2020, 42
(1):25-29.

WA, W1, FNIR, AFIRE RX A Ak R
B B NF-kB RAE(H 50 AR H I FIB R [J]. rhe
FrREE S RE AR, 2019, 28(12) : 1064-1069.

B8, L5 RN il S 0 43 104 P 4P 4 B i 28 e ks 1k
MPTP HLEIHFSE [D]. MH8 . Ak rh R 2k, 2017.
FEET, FEEME, B, 4. IE T AR S — sk
BER UG AR 2SR A e 94 LR e SE 36 5T (0] b
TEEAE, 2019, 41(5) : 54-57.

e, SO, R, A5 R/ BERI IR 2B S 1R
BV A0 193 ) i 2L SO 254 F1 NF-kB {d ALY 20 [J]. o
[E Sk, 2019, 35(21) : 2582-2586.

ZERF. 3B BN R R WA A Y H_2S X R U i 5K
JIRC B AR B R 1 [ D). AN ZRERLR
2%, 2019.

Bai ZF, Wang ZJ. Genistein protects against doxorubicin-induced
cardiotoxicity through Nrf-2/HO-1 signaling in mice model [ J].
Environ Toxicol, 2019, 34(5) : 645-651.

MR, RIS, HEE, AF HETEE ERK1/2-Nef2 38
RHEXS AR25-35 1755 ¥ BT /K 2% ¥ R R FUIBE 284 114 i 28 £
PR [I]. e B R 222 i (B2 ), 2018, 47(1) : 27~
32, 37.

Yu Y, Shen Q, Lai Y, et al. Anti-inflammatory effects of
curcumin in microglial cells [ J]. Front Pharmacol, 2018,
9. 386.

B, ZEEE, RIIAR, S MLLR A -1 ERIRE R B
PRRSE v iy ik R S [J]. B AE2E 4R, 2018, 38(20) .
5035-5038.

( Ye#5 B #9)2020-08-26



2021 4F 7 H o [ PG IR 2 2 July, 2021
¥318 HTH CHINESE JOURNAL OF COMPARATIVE MEDICINE Vol. 31 No. 7

FLARIK SR, AL A i A A R BB R T B B AT AR M AR SC AR fR (U], IR R R AR, 2021, 31(7) :
93-99.

Zhuo RR, Nie MC, Li LH, et al. Hydrogen peroxide induced changes of rat uterine ligament fibroblasts in vitro [ J]. Chin J Comp
Med, 2021, 31(7): 93-99.

doi;: 10. 3969/ j. issn. 1671-7856. 2021. 07. 014

SURER A7 R YN R Y N RS 7 K e S A )
AR A
ERR, KA, FWa, B F i, KFF
(R84 LB A= TG (R A AR ERE) 137 R 0 571100)

[HE] BE I AR e HHs seT e AN s P T IR I A B 4 R 7 2 38 1 5% i e ] g
U, Ak B KRG B RSS 3 A BT e 0 2T 4 40 0 43 9 MR S AL T I v AR i L o IR, 3k
#£ 0.2 mmol/L A1 0. 8 mmol/L i3 E AL Ex 5 BI4HF BT 4R 40 T 151 4 b, HE 7 40 B K S 075 7K S A 48 Ak g s
A6 AT AR SEATAR A T 10, SR A MTT 246 00 4 A3 7 68 /7 , Annexin V-FITC/PL 32460 41 i 3 T 1% 5 , Western
blot BRI T B S MR I RAE R F [F 5B G E AR B EAKE, £8  SxH BRI
AR L, & A A S ZH A IS SRR T TR (P < 0.05) T3 EFH(P < 0.05), I BRI | I8 e J 45 ol B ik i 2>
(P <0.05), HAHEAN 3 18 S IRFER F o ML ZEMIAF 6 MR FRBACTIEM (P < 0. 05) ; 5% B R A AL
NEFRLHAR LY, A AR AL p-ERK1/2  p-Akt RIKEH EREAR (P < 0.05) , Wi S H ERK1/2, Akt [ 3235 FEA (R
AAE ARG AR FRAR S0 R B 22 5, 4538 SRR B R BT r e v v 1 o A Ak S 3t 1 o
MAPK il %' ERK1/2 351 PI3K-Akt i J& 1 Akt 2235, 5 & T 5 I BUAT 440 My 3458 e R4 i Re ) B, 4
T IR RERFRENE S5 ESTRENRELRE,

(RSB ] RS T BT SR B0 AT AR AN s A0 A T 5 BBt s RAE R 775 KR

[FESZES] R-33 [TEktRIREE] A [XEHS] 1671-7856 (2021) 07-0093-07

Hydrogen peroxide induced changes of rat uterine ligament
fibroblasts in vitro

ZHUO Ranran, NIE Mingchao ™ , LI Lihong, LI Changhong, ZHANG Fangfang
(Hainan Women and Children’ s Medical Center( Hainan Maternal and Child Health Hospital ) , Haikou 571100, China)

[ Abstract ) Objective  To investigate the effects of oxidative stress on human uterine ligament fibroblast
proliferation, apoptosis, collagen synthesis and expression of inflammatory factors. Methods Third generation rat uterine
ligament fibroblasts were divided into low oxidative stress, high oxidative stress and control groups. Hydrogen peroxide at
0.2 mmol/L and 0. 8 mmol/L. was applied to uterine ligament fibroblasts for 4 h to establish low and high level oxidative
stress models, respectively. The methyl thiazolyl tetrazolium( MTT) assay was used to detect cell proliferation, the Annexin
V-fluorescein isothiocyanate/propidium iodide( V-FITC/PI) method was applied to detect apoptosis, and Western blot was

used to detect the protein levels of type I collagen, type Il collagen, inflammatory factors and signal pathway-related
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proteins. Results Compared with the control and low oxidative stress groups, the proliferation ability of cells in the high
oxidative stress group was decreased (P<0.05), the apoptosis rate was increased ( P<0.05), the synthesis of type I and
type IIT collagen was decreased ( P<0.05), and the protein expression levels of interleukin (IL) = 1B, tumour necrosis
factor alpha( TNF-a) and IL-6 were increased ( P<0.05). Compared with the control and low oxidative stress groups,
phosphorylated-extracellular signal-regulated kinase 1/2( ERK1/2) and phosphorylated— protein kinase B( Akt) expression
in the high oxidative stress group was decreased ( P<0.05), whereas the expression of total protein ERK1/2 and Akt
remained almost unchanged. There were no significant difference between the low oxidative stress and control groups.
Conclusions A high hydrogen peroxide concentration in an oxidative stress microenvironment can inhibit ERK1/2

expression in the MAPK pathway and Akt expression in the phosphoinositide 3—kinase ( PI3K) /Akt pathway, Results ing

in decreased uterine ligament fibroblast proliferation and collagen synthesis and increased expression of apoptotic cells and

inflammatory factors, which may participate in the occurrence and development of pelvic organ prolapse.

[ Keywords)

factors; rat
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EEALN B H A 0. 8 mmol/L i E AL & T4 h, X
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FLIMA 10 wL MTT W (5 ¢/L) , HEEEH5 5% 4 h J5)
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PBS WU 2 1K, 0. 25% JB it 1 1 , 250 i 5 40 B,
A 500 pL Binding Buffer 254 2 piWF TR ST, 585
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2.1 FEHHBALMBRESREESER

ML S LIMIE (D5 O 3 R, A%
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22 SUNEXNFEHTRTEMMILEN
i

SR MTT K 4 M FE e T, = S A P
WO FE A A TR AL Dl X IR, 2 /e
BEME (P <0.05), 7 1L 0. 8 mmol/L i LA
T 4 h 5, ARG FE AR T R AT AR Ak N A
HEEE SR ALK, ZR LR EHEE L (P >
0.05), WL 2,
23 SUNBNFEHNTRAHEMABATHR
i

PR R N RV == A A e R R
[ (39.6+4.4) %] i35 = TARAA AL NV 2 | X R 4H
[(18.45£1.61)%,(12.12+1.06)% |, 2= %A W&
P L(P < 0.05), 7] UL 0. 8 mmol/L i3 & L& T 1
4 h e SRR TRt g AR AT N Vi 2 A
T REXMALE, Z5 LR EEZEL(P >
0.05), WK 3,

TE A SR 3 TS B AT 4R D KRB AR A — e Y
JrTa P s B S AN A2 e (0 R PR HE 1 e @ C L S A
Al g (0 7R A S
B e e AR A I A S R AR

Note. A, Fibroblasts of the third generation of uterine ligament were
long spindle shaped. B, Immunocytochemical staining showed that
vimentin staining was positive. C, Keratin staining was negative.

Figure 1 Morphology and identification results of

fibroblasts from uterine ligament

G X B AR EAL OB AR L, * P < 0.05, TR,

B2 SO T B AT AT A 20 0 G R R
Note. Compared with the control group and low oxidative stress group,
“P < 0.05. The same as below.

Figure 2 Effect of oxidative stress on proliferation of

fibroblasts from uterine ligament

2.4 F|HEHXTFEHEH N THEMBEIR S KR
A1

Western blot A6 &5 S A0 W 0 1 76 e Jit | T 74
JE A 1 e ik IR TR AL LA X IR 22
A B (P < 0.05), 7] I, 0. 8 mmol/L i 4
ST 4 h 5, T AL T2 e 5t 45 ok e O
VN1 (=R A R R N || i R e S S P
SR LR, 22 5 B FMERE L (P > 0.05), W
Kl 4,
2.5 FEHNMHNFEHEERTYEMHERERFE
HRIZ M0

Western blot i il /57 40 Ak I 330 2 1 40 L A %
18 MIEIRFEIN F o A2 6 MR I FRiEK
B AR AR AN A X RR A 2 R A
HX(P < 0.05) ; [F] B % Ak N 8 4 11 4t A 3R
18 R IRFEN F o AR 2 6 BY R Rk K
AR A H S X IR e 22 RO B E T X
(P>0.05), WES5,

B3 A A I Bl AT A e T
Figure 3 Flow cytometry was used to detect the apoptosis

rate of fibroblasts in uterine ligament

Bl 4 Western blot #8401 5 F)H7 A%,
LrofEan iy 1 ARt I Y S Al ik
Figure 4 Western blot was used to detect the expression of type 1

collagen and type III collagen in uterine ligament fibroblasts
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2.6 Western blot #&illi# i H X FEHRIRIA

K H Western blot ¥l MEK-ERK1/2 5 PI3K-
Akt {55l BEAR DGR I FRIR 45 R R, 5 X R4
FMIREA AL N 38 40 A B, s 4804k R 3 4 p-ERK1/2
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2 Akt RINEARRFALE , WK 6,

3 Tt

POP J2&— 2 th IR SRR &5 D) RE R 11T 5 |
(VIR R AR (FEEE 78 B B 45 A
A% DA E A AT B A B B 2 3 o Y
OB, AR BIE O 1S PR R R I AR
VG o N RN AN N PN B R S o DB N
Llinp APt E S BNTTE R S0 & 3 N o G of - AL
DB T AR R B BRI
TR A SRR A AR R S5 2R . BEE R
SRR A A B I A R I RE T A0 I e A
i T, o BE OIS AR i R A R R R AL i
RET L R R MR —Fh B R R L
SRR AT 4 T AN 51, S SRR
W CEARTESO A TR AR K PR A O B A 3
JUE AR B St 5 45 5 70 ORI 2R 4, H H: 3
IR IR S RE 5 A A S A7 A, 8 O 4R
PERIB T i 2 TR i E A E A T i
PERLIAE POP B it 188 it 75 Hp nl RE A 14 3 T A

B 5 Western blot #4415 #)7i i
LR YA A AT T3 YRR
Figure 5 Western blot was used to detect the expression of

inflammatory factor protein in fibroblasts of uterine ligament

FH o DRABTZH T 91 AS [ e B ok 44k S0 Bl & 3
B SR AT A 240 B PN P AR T 1 £ 4
Wb TN IR S, HRAT — 58 1500 B MR A
47 0.2 mmol/L 1 0. 8 mmol/L i 24k & 7] 5 2 41 fifd
AR SPS P 7 R 15 KT SRR R 38 A I R A
b iZEEE R B 0. 2 mmol/L F1 0. 8 mmol/L i & 4k
AFFRETE W AT 2 41 A N 0™ A, 1
WA ) 72 B2 480 A0 W B T R B8 B0l
CTYEAMEIG B | A T B A LA B R AE R R A
IR R & 20 T LM . ASBIESE R MTT ¥4 F
Annexin V-FITC/PI 1246 0 21 Jifg 23 5 \YJ%T:‘%YR, 2k
RPN AR R HOR ST 40 N T P A
W% ARSI BT T R AR T A BT B
Xof REZH b 2 5 T b 2 PR R S B HORS 2 DA S i
20 B AR R W I RE 5 B BE G T 1 AU AR AR S
S L A I UK ST 3 I, A I 0 W R R 2
LR T — 200, 5 X6 R 2 IR A Ak 0 A LA
e A W TR S U e vk R 1 i A L RE A
P 55 B AT AR M S TR, TS S A T
DIAEMTFE R, DU IS5 Lol D R AIE B 240 i
AL FACIER LA POP [ B4 T 3Em0 T 0 IR
B 2R T H B R KR 2 4 M4
LS — FP A A 8 1 B, AN R 28 B AY i D B AT
EAF R 258 AN Y BT AN [R] ) 68 F1 A0 5 27
FEPE S FNE Y AT A A R LA 1 R el TR
MR S b o, 1 B D2 1 AR O, A AR v 1Y
PO IR EE | XoF 4 Jis e B R SRR AR T I B s AR
BN, 5 A 5, Jackson 45 K& HL POP i
H B AL SR D 20% 5 Lang 267 )8 R

Bl 6 Western blot #4541 F & )7 i
£ 24 20 0 AR S 2R R R0
Figure 6 Western blot was used to detect the expression of

fibroblast pathway related proteins in each group



98 ] AR RS 2 2021 4F 7 A4 31 %5 7 Chin J Comp Med, July 2021, Vol. 31,No. 7

FITEIRRES N POP S8 15 )i B I &1 4k ELAR W
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PER IR AR B e 1 B SR ik K
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Effect of the VEGF-A inhibitor sFLT-1 on renal function in
type 1 diabetic mice

CHEN Mianxiong, LIN Hui, ZHANG Juyun, LIU Tingting "
( Department of Endocrinology, Haikou Hospital Affiliated to Xiangya, Central South University/Haikou
People’ s Hospital, Haikou 570208, China)

[ Abstract]  Objective To investigate whether the vascular endothelial growth factor-A ( VEGF-A) inhibitor sFLT-
1(soluble fms-like tyrosin kinase-1) can reverse renal dysfunction in type 1 diabetic mice by inhibiting vascular endothelial
cell activation and inflammation. Methods Twenty-five eight-week-old C57BL/6 female mice were divided into two
groups : two groups treated for 5 weeks: healthy control group (n = 5) and diabetic group (n = 5), and three groups for
15 weeks ;: healthy control group (n = 5), diabetic group (n = 5), control+sFLT-1 treatment group (n = 5), diabetic+
sFLT-1 treatment group (n = 5). The model of type 1 diabetes was established by intraperitoneal streptozotocin (75 mg/
kg) injection. The treated mice received sFLT-1 at the sixth week after the establishment of the model. Renal pathological

damage , macrophage infiltration, glomerular endothelial cell activation and inflammation were observed before and after
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sFLT-1 treatment. Results Compared with the model group, sFLT-1 transfection significantly reduced the content of the

glomerular mesangial matrix ( glomerular type IV collagen) (P<0.001), glomerular macrophage infiltration ( P<0.001) ,

glomerular endothelial cell activation (P<0.001) and the glomerular tumor necrosis factor-a level (P<0.001), and thus

significantly inhibited diabetic renal injury. Additionally, sFLT-1 reduced the activation of endothelial cells induced by

VEGF-A in vitro ( P<0.001). Conclusions

sFLT-1 may reduce endothelial activation and glomerular inflammation by

inhibiting VEGF-A, and finally reverse diabetes-related renal damage, which is a new direction of treatment for diabetic

nephropathy.
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Figure 2 Incubation of sFLT-1 in vitro inhibits

VEGF-induced microvessel formation
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Note. A, Immunohistochemical staining images of type IV collagen and fibronectin in diabetic group (D) and sFLT-1-treated mice at week 15. B,

Detection of urinary albumin (albumin/creatinine ratio [ ACR] ), glomerular hypertrophy, glomerular podocytes, type IV collagen and fibronectin at 5

and 15 weeks. Compared with control group, “P<0.05, n=35.

Figure 3

sFLT-1 reverses renal damage in diabetic mice
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Figure 4 sFLT-1 reduces glomerular endothelial cell

activation, glomerular macrophage count,

and glomerular inflammation in diabetic mice
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Note. Expression of SELE and VCAM-1 genes at the mRNA level was
determined. HUVECs cells were simultaneously incubated with VEGF-A at
a concentration of 20 ng/ml and sFLT-1 at concentrations of 10, 100, and
1000 ng/mL for 4 h. SELEE and VCAM-1 expression at the mRNA level
was measured. C, Cells untreated with VEGF-A or sFlt-1. V, Cells
stimulated with  VEGF-A but not sFlt-1-treated cells. Compared with
control group, “P<0.05, n=5.

Figure 5 In vitro experiments in which sFLT-1 reduced VEGF-

A-induced endothelial cell activation in a dose-dependent manner
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A new method of intratracheal intubation in mice using an
epidural anesthesia catheter

ZHAO Conghui' , WANG Yan>?®, ZHOU Yu*, YUAN Xiaohong'*

(1. Department of Pathology, Beijing Stomatological Hospital, Capital Medical University, Beijing 100050, China.
2. First Hospital of Shanxi Medical University, Taiyuan 030001. 2. Institute of Liver Diseases and Organ
Transplantation, Shanxi Medical University, Taiyuan 030001. 4. Institute of Materia Medica, Chinese
Academy of Medical Sciences & Peking Union Medical College, Beijing 100050 )

[ Abstract ] Objective  To establish a simple reliable and accurately method of non-invasive intratracheal
intubation in mice. Methods Female C57BL/6 mice were used. Mice were anesthetized with pentobarbital sodium, then
suspended via the upper incisors using surgical thread. An epidural anesthesia catheter, 1 mL syringe, 10 pL pipet tip,
were assembled as intratracheal intubation equipment. Using the non-dominant hand to feel the trachea, the dominant hand
inserted the equipment into the mouth cavity to deliver the liquid. The mice were administered trypan blue or PBS. After

intratracheal intubation, mice that received trypan blue were killed and the lungs were checked, while the mice that
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received PBS remained under observation for monitoring of survival. Results The lungs of mice that received trypan blue

were dyed blue, while the stomach was not dyed. The mice that received PBS remained alive after recovering from the

anesthesia. Conclusions Equipment comprising an epidural anesthesia catheter, a 1 mL syringe, a 10 pL pipet tip, and

ophthalmic forceps enable simple and accurate non-invasive intratracheal intubation.
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pulmonary fibrosis
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Note. A, Tools for tracheal intubation. B, Assembled tracheal
intubation tools for mice.

Figure 1 Simple tracheal intubation tools for mice
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Figure 2 Schematic diagrams of tracheal intubation by

epidural anesthesia catheter
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Figure 3 Trypan blue staining of mouse lung and

stomach after intratracheal intubation
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Figure 4 Body weights (%) of animals after bleomycin

intratracheal intubating
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Note. A, HE and Masson staining. B, Immunohistochemical staining of «SMA , Collagen I and Vimentin.

Figure 5 Pathological analysis of mice lung tissue at 28 d after bleomycin intratracheal intubating
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Screening and identifying gastric cancer metastasis-related genes
using animal models
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(' 1. Medical College of Yan’ an University, Yan’an 716000, China.
2. Laboratory Animal Center, the Air Force Medical University, Xi” an 710032)

[ Abstract]  Gastric cancer is one of the most serious malignant tumors worldwide, and metastasis is the main cause
of its high mortality. The identification of genes related to gastric cancer metastasis could help to understand the
developmental mechanism of gastric cancer, which will provide a foundation for the prevention and targeted therapy of
gastric cancer. In this paper, we review the latest research progress in the use of animal models to screen gastric cancer
metastasis-related genes and to study gene function identification method. We focus on the characteristics of different
metastasis models and the method for evaluating metastasis-related gene function in vitro and in vivo. This review aims to
present the ideal experimental tools for the study of the mechanism of gastric cancer metastasis and the screening of new
therapeutic targets.

[ Keywords] gastric cancer; metastatic gene; screening model; identification method
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PDX #5781 ISL1 i@ 454 ZEB1 3 31 Fil
B K+ SETD7 fi i B % B 1 70+ MLk, ISL1 7] G
= HIREB AN BUS AR B, TR AR AR R P Ak
AR T B3 T AR IR 8, DR L B v RS AR A B
& T RRASEALL A A i 96 ) A A1 O, B 25 B 1540
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IR & A5 7%, A R T e A A G L I, E
AL0L S e AR ST 14 1S 9 PDX B {H Y
KRR, ot — 3 JE A Ak L T ST 3 ) g
PDX A5 it C19751 % Az I it 6 % 7% |, i i
PCR-Array 7T 7R 5 5 & 90 LA = AN LR Rk
W L AT CXCLI12 RS B K
F 1 ZIK(IGFIR) A% 4 )8 E A 2( MMP2) ,
PDX 7 A (1) 55 2 5 T R 4 4 B A A5 AR By 1
i A=A AR R e e A PDX S AR Il R
FIF TR | AR YR A PDX A5 B AE Fz Ik H 25 1)
AMEACFRAE, A R T4 B AH OGS T i 58, A
Z,PDX 5% R e 55 4 (%) £ B RR A e e 1 R TR A o
fiE, CEEIL R ) 2258 5 /B 3 MR 85 — 3, o PDX #5
TR e B A S JE DR F AL BB AR

2 EBIYEREEN

SIS VRS ARG I 2 % 114 2 A 0 T e 8 A 1Y 1Y)
{0 | B O S E IR Rl N e Ay e s ]
ALU-PCR AEW 56 UG 1 T WAk B8 2 R R A 7%
FE 4% 7% 958 #5780 ((imageable patient-derived orthotopic
xenograft, iPDOX ) . iF £ 4} ¢ J ( near infrared
fluorescence, NIRF) . ALU F¥) £ il 75 22 A4b 38 sh ),
T NIRF 1 iPDOX H AT LU i 515 2 4 Je it 45 0
B W I S AR AL b R B RS A DL

ALU-PCR & —Fh R R BRI AR 7T LA
ANRR L 2 DNA R i rp ke e R 147 48 AR
ALU S£HFF, BT ALU S5 3 R 41 v i — Fif
I P HAUTE T RSB /) B N 4 21
FEARAEAE , PRI 25 3 Wy e g A A5 i A e B i T L s
i PCR K ALU 2 [N A5 B0, DT 34k 5 41 21
g R AL . TRl ALU 78 J5 % 98 FEe 7 98 o
3 35 W77 7E 2% 5, Schneider 28 3 3 ATU-PCR
il e AL N5 R& 14 6 Bl B vh A 5 191 (83%)
R T HAE B S5 AL B R B MITE B Ah % 7%
) 14 BRI A9 6] (64%) K IR T 55 5 A
AU 55 TE i 20 2 B e i b g ZH AR L B A
AN A I B T 2 R B AR A, T R PEA
R BARIE 75 EAE AL S A9 RS U 8L
I PRLHAE 52 FR

iPDOX Je:18 it i A JifJe 2 23t 57 149 D A3 % A
ANBRURSERY ZASE R T LS ) B IR AR e AT
BAEL R 1228 T4, iPDOX W] L3l i 3 14 2%
TR RGNS I AL AR B A K e AT 3h A
I, 52 IF 2l 285 1 W0 % 96 10 3 B L e B R A L

Kawaguchi 251 7612 Fak 41 69 Y6 86 1 I 5% 3L IR
B PSR B O LR, DR E A i g [a]
Jit, #2577 LR Y PDOX (iPDOX ) B A B AR 1%
BERUTT DL E UL 0 g 1) 2 | (RS 7R 7 5
PSUINTER S SR o N N NS PR N =T
H A7 07 128 2 B A DG BRL T o 7D

P 35 Juok & — 2 B i g 0 1o M 10 3
21 43k ( near-infrared fluorescence, NIRF) 4k} | i%
PRHEE AR LU RE I3, W] T g A
RIRTEAR S . DHo R B W )16 25 NIRF 4k
AMUEAT AR RE I8 TT LR 5 B 1R 531 I yed 24 e
XFRBIS HIF 1o/ OATPs 5540 #9161k 25 Y1 AH
K, BRI R 43 e 83 2 2N A7 AR BT OATP 1975
Pk, i Lz gL el il DLAE B e 4 MO o9 Ry S 1k 4R
B, AT Wi i i e A 4 RS LY L T
TS & L NIRF ekt TR-783 1T LA 5 #E 1R
53] 5 9 ey 0 6 A B e PDX RS AR X A5 sh A
WS 9 PDX BEAY Y56 7% A FT fE, Sl i PDX AR
TR BE 2 B A DG FE I AR AIE R AR S 3¢

3 TREHRBEXERT X

BT ST S AR SR B FE AL IS PR BUR &
JEFN R 1 RNA B0 DNA JEAT R R A1 G I R Y
TBE . H R I 2k 7 SR AR LS 4 B LA B PCR
F451, SBE 30 o0 B BT LA TR) B O R A B T
e b — R XA i K i P 20 a3 A A AT ok
T GEAL IR EN 0 4 A8 PR RN B K I 7 51 %%
> KRR RS )T, Wang AT 3 3ok B A B
KA 28 4~ miRNAs 7EIR A B h A 25 57 Rk
7E3X 28 4~ miRNA 1, miR-29b & T i &% i & 1)
miRNA Z — ,miR-29b i1 5 MMP2 ) miRNA 2 )i
JC ( miRNA response element, MRE) 4% & £ i %2
MMP2, i 17 5 W 8 98 19 & €. PCR Array ( PR
PCR [%41)) & H o5 FE I R B 0 B B ER | iz $
ARAEG RS g 38 e 1 S Al 455 PCR Y i R
FVRE SR, AT DA i PR s | o ff 9 S i B R Gk 1
M, Sandoval 25" XFHE YL T miR-335 A4 40 i HE 4T
PCR FEFIREIN , B IAE S 5 B 55 MR 1R 28 1
62 MIEH T A 19 1 (30. 6% ) FHE KT [, i#F
— 0 W 2% 5 AR A B of X 4 g R 45 N B 9 A
(PLAUR. CDH11, COL4A2 . CTGF, CTSK, MMP7 .
PDGFA TIMP1 TIMP2) .

4 EBEXEENRLEERE
i th B R A G BE A S, Al i — 2D i AR
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PRI 152 56 ofc %5 o e B S DR G F B 0 & E R R
AN
4.1 FHXRE
R A B A G R TR R P 4 S 0 R R
P A s et v B 6 DR Y S e A R I o
SEEN/INRAR P ST CDX BRLEY g H i SE R 1 235
A5 Ak % F R (9 % . Ding %1% 4% CTHRCI
sIRNA F 4% A i 240 B vk I | 3 ok W e g 28 -p L Ui
PEFa E YL AN, & B siRNA [%{% CTHRC1 ik
J5 B AN M Y AT RS FUR 22 68 1 P Gao %5177 H
THT NEAT1 78 8 98 & A & R s F b i A ) 244
FL 87 T NEATL IR ARt 338 B w4 bk, RT-
qPCR #ik si-NEAT1 i A J5 5 35 B IR T 15 968 40 Al
W NEAT (3R, E— 2B A58 & 30 NEATI {2k B
RIS AR 28, I 5 R E R E WA fE R MG,
EL R T8 2 B A 56 32 R T LS i AS ) B9 3 42 5 T o
FAAIM, B b AR AR RUNX3 Y C-
MYC {553 e 45 b Jiz i) Jo 2 A 2 i) 98
R FE BN E 2 — | Chen 25258l 5 0157 & L 5
RZIRE T AL(hnRNPAL) ZEIR NSNS (EE T
TR I ] BT %Ak, #2525 hnRNPAL 1) 241 i
PR REFR K 3 80/ BRI, & B hnRNPAL 531k
G720 AN R NS E s O R o e B (i 9 R /7
Zhang %54 38 i /N I I S YL Feak SALLA (4%
SEESEIRT) FITTER SALLA AU 5E 41 i bk 2 37 CDX
TR I SALLA AIRZRIBAM G 1 1A o g i A i
SALLA [t Feb R BE R N I i A4 i — 20 R

PR SALLA 183 #8005 TeF- akt /sMaD {55l , 155 F
Sl B Ak, i f2 2F B8 9 5% 7% . Runt AH JC 4% 5% ]
T 3(RUNX3) 55 15 ¥ 40 i i) 344 7 14 28 2 D) AH G,
Song %' 4 B tarIeg B BITE ST miR-17-5p 4 sh 7
FFEHLH], & B miR-17-5p $zh70) nl 8 & s i
FEAE K . C-MYC 1 TGF-CADT {5 5% 5 B &
A J D) A 6, Xu A5 K IR 2R A 2ROk RNA
CCDC66 [ SGC-7901 i iz T g 2=/ NERAR N, &
IR A K G2 2P 2 LERIR RNA CCDC66
WIS C-MYC 1 TGF-CADT {5 5l B A i 5 9 7t
JE A ATRERCH B AR EY . iR
SIS BT ) S IR DRI A AR PR X T T Fy s el , %o
PR SEH I TIREIE R L (R 1),
4.2 {KHMEIE

TR A o B B M O TR ) B 1 S0 50 B B4 45
i VA A S5 | Transwell SEHG B V& T B SE 56 40 g
BRSO 0 200 6 ) 0 K A0 O T S A
175 0 B A 1 Transwell 5256 #B ] LUK I 410 jt A9 12 7%
e, 5 TR I A0 M 4R 2 R T, Liu 2517 5
i 1 AE 5256 A Transwell 3256 & B 5 #34 DCIK1
() B i 20 B 3E A% R 4R 25 B I 4 9 SNHG 38 4
DCLK1 4319 Notch1 i % ¥ 5 7 987 240 M L 57 [\) ot
EeAb B AR i B A S, R SC K AR gt
RNA 55 i (9 % A & S 25 DA 56 , Shuai 451 3 i
17 1 AT F Transwell SEIG % 305 835 MNX1-AS1
A A R A A TR RS R R 28 IR IR MNX1 -
AS1 K W 7= A A0 R PR, E— 2 R 58 k B

R PR E S R T2 B DR S B2 ] (TR S 5E )

Table 1 Examples of major genes and signaling pathways that influence metastasis of gastric cancer (Identification in vivo)

FHIIE A ] BE A RERVEE T Ty vk PEF A & X B 9 0 5 1 Sk
Related Targeted Modeling Selection of Effects on gastric -
. References
gene gene method cell line cancer
HRNPAL 21k F s ] e Ak MR Y CDX(BGC-823) AGS itk
HaRNPAL hi hlnj Epithelial to mesenchymal Lentivirus transfection BGC—823 Promotion [23]
" 181 expression transformation CDX(BGC-823)
1I ik SALLA kL
SALLA 752 ik F Rz Al 5 4k ULEK SALL4 CDX(MGC-803) VMGC—803 fie gt
SALLA h h'EI . Epithelial to mesenchymal ~ Overexpression of SALL4 plasmid HGC-27 Promotion [24]
1811 expression transformation Silence SALLACDX (MGC—803)
iR-17-5 {Hah3 N
Z:R 17-5 ﬁz;]b;j SGC-7901 et
MiR-17- NX ; nr Promoti 2
iR-17-5p RUNX3 miR-17-5tagomir MKN-45 romotion [25]
miR-17-5 antagomir
BGC-823
TR R FE YL CDX (SGC-7901
H4R RNA CCDC66 e-Mye r)‘ﬁ?%% o ( o ’ Mec-803 fiE it [26]
Circular RNACCDC66 TGF- akt conivs rans eeion SGC-7901 Promotion

CDX(SGC-7901)

HGC-27
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R2 N F AR Y T B A Sl 2 ) (SN E )

Table 2 Examples of major genes and signaling pathways affected by metastasis-related genes in gastric cancer

(Identification in vitro)

AHICHER e m SuE YIS RO E 7 1 Xt R R IS,
. O PR
Related Targeted Selection of In vitro identification Effects on .
. X References
gene gene cell line method gastric cancer
Transwell , ) I 52 56, 200 g % 58 e
miR-15b/DCLK1/ GES-1,56GC7901 S
LncRNA SNHGI ’ ’ P ti 27
e Notchl MKN-28,N-87 Transwell, Scratch —assay, Cell romotion [27]
proliferation assay
2038 pE S g, TN AR 4R
TETE EE | Transwell , RIJE 256 {3
MGC803,SGC7901, Cell  proliferation assay, Flow R
LncRNA MNX1-ASI BTG2,BClL2 | Promot 28
ne ’ BGC823, GES-1 cytometry assay, Colony formation romotion [28]
experiment , Transwell ,
Scratch assay
0 M 38 pE S g, TN AR OR 4R
5 TE LS5, Transwell
SGC7901,BGC823 ’ i
LncRNA HOXC-AS3 YBX1 i ’ Cell proliferation assay, Flow ﬁl— [29]
GES-1 R Promotion
cytomelry assay, Colony formation
experiment , Transwell
BEVEIL LB, T AR, 2
15 S
AGS,BGC823, Hlitos . il
MDGA2 DMAP1 Colony formation experiment, Flow o [30]
MKN-1 Inhibition

cytometry assay , Cell

proliferation assay

MNX1-AS1 @6 BTG2 F1 i BCL2 ik fE
B A, A — S 3 P 3 i 5 e 40 A A 0 2
S 6 ] T s v e AR R R PR Ik i g X4y
B 4 e 1 2 98 1] LASGAIE5E B SE N T BE . Zhang
451290 o P FE B % HOXC-AS3 3k A S, 8 98 40 i 76
G1-GO ] i Z 5=, R4 HOXC-AS3 J& 8 9 40 e A
TR RGN, S8 28R FUB IR0 1Y HOXC-AS3 7E
BN AR R T EEAEH, I T RefE R E
FIZWI AR YT M e 4 I3 58 S 55 A4 V5 T AR
SZG T ARG 0 ek 988 200 i A 14 5 i T, Wang 25000 A
K MDGA2 W] LI 4 i) 5 9 200 e 1 5 % o 75 0%
B, MDGA2 BT /5 FH 38 ik 5 455 8 DNA 5
HERSIEA G 1T 1 (DMAPL) 5280, I Rk Ah sz
S FRAE TR e R 2R b R RS L N T pe
EHANATHUD AT, ARAN LIS £ | 1 ik
PEARHNYE 7 S0 et 1 & TR H A 3 B e 4 i
A 775 M0 5 T 247 36 ECRH 1 1 S 48, 491 4, T 43l gk
PRI T B RRZERR IR (R 2)

5 RE

WS B AR B PDX LRI CDX AR
JEEFE RS A KL R A 7 8 BE 2 T R A S il L G g A
AN IR 55 A2 K P 9 s 7% 02 20 75 i DR 1) (] AT,

UTAER , AR AR /IS B 700 0 BE 2 £ A5 784 f) FF &
Ve B R A S I IR T A SE 8 T H g
A Bk G /N R AR PBMC B¢ CD34" i
I 24 R A g AR /) BROBC TR T DB e P A 40
ARG E RGATAE T MR A i i e ) 1R 28
e R (2B R K e
RSB R R L, B A R, B i AL
A Sfe A, S Ay — ol E 1 P R A AR B T A R
WA g% 7, RS A A M8 A B )5 B0 PR 3R A,
FoPEo , [RIB B fa B R 5y T 5% | S ] B | 9
FHBAR . Wu 2605wk A B 98 40 ( AGS 1 SGC
-7901) DA K 14 A~ N B i 4 23 B AR 40 i 5 b B A )
BE Syt JR i e, T 3 T BE L IR A S R RS AR
R H A 9 GRS HE AL ), 76 16 IR G A G 3
B M A B RN % B TR AR, 12 A5 TG T RE LA R R
BB R MIE AR 6, B2 KPR
Jo e RS MR 5 1k 2 B AH G L XL, RES A S50 B AT
T B AFOLE R TR BE 2R
PR BT, DO R 1 i ER 2 25
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(T R EZG R R E 2GR B TR A P E T I S S E LR S /A P EFIEES
& S PR A E S SEI0 2, A8 450046)

(] LS00 MR W R 3 e i UL R, 1 g JR 38 T M TS AN R, 22 AR IL I 2240 19
M B2 i i R s BR S B — E AR, Hod JAK/STAT3 335 /E 51 ANTR =L, 5 JLAE, 4% JAK/
STAT3 {55388 I 18147 ek e A B L PR 22 40 OV AL S A S 26 4 T T SE R X R G PRS2 30 B ds i 2B, B g &
B JAK/STAT3 {5538 I 131392 RE A BHA RS A WA BHA R B8 microRNA RS IR IwoR b 1842 T e S I3 JUL
TR 2540 , A5 A 2547 38 3 T JAK/ STAT3 {553 45 A5 S5 2% A o s S UL A 25 4 0 AR
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JAK/STAT3 mediated muscle atrophy in cancer
cachexia and drug intervention

SANG Yazhou, ZHANG Yan, CHEN Yulong, WU Yaosong "
(Henan Key Laboratory of TCM Syndrome and Prescription in Signaling, Henan International Joint
Laboratory of TCM Syndrome and Prescription in Signaling, Academy of Chinese Medical Sciences,
Henan University of Chinese Medicine, Zhengzhou 450046, China)

[ Abstract]  Muscle atrophy is the most common complication in cancer cachexia patients, resultsing in a serious
prognosis. Various drugs for muscle atrophy have effects on the remission of cancer cachexia. Among them, the regulatory
role of JAK/STAT3 has attracted attention. In recent years, the mechanism of JAK/STAT3 signaling regulating sarcopenia
in cancer cachexia and related drug intervention has been studied in basic research and clinical experiments. These studies
concluded that the JAK/STAT3 signaling pathway can regulate muscle atrophy in cancer cachexia through the ubiquitin
proteasome system, the autophagy lysosome system, microRNA and the tumor microenvironment. Specific drugs can
effectively alleviate the process of cancer cachexia muscle atrophy by interfering with the JAK/STAT3 signaling pathway.

[ Keywords ] cancer cachexia; JAK/STAT3; muscle atrophy; ubiquitin proteasome system; autophagy

lysosome system
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i IEE 2 ST e — o A D R UL ) 25 4
FHHE, PEBE SO P B AR 10798020, I BB F% 3CRF
ANRESE A A AL RE IR AN T 8 Hh B AR
FRFIERZE A AE 3k 5 LA 1 35 L 2 VA ¢,
24 W TCA B 25 ) T RS i T 58 4 0 2 e B
RAS BRI A IS Wb o LR 5 R 5 4
# (body mass index, BMI) & FZWELFE 5, Bl 6 4~
JIN i geg R AE B M A B K> 5% 5 50 BMI<20
kg/m® PERE FEAK>2% « 50 DU SR8 LT 346 2K
(appendicular skeletal muscle index, ASMI) /) F
7.26 kg/m’>( ) 8i/NTF 5. 45 kg/m® (&) PR R
1%>29% "), H B A B 24 R5AE 2 B MRS JE
AR (LG BB BRI AR , 2o B 19 3 i A5 0 5 )
SHERIHUATIREF & B ™ B R, KR SCR Y,
ZA I E S SR IRE B AR IR b A
MZ RGP AR I AR R 2
BEAs ) AR A B AL B AR B
J T RRFAE AL Y RT LA R ALAAS Rl ek % A5 0 A o
TR S BU™ E Y MR s BT LA 2248, © O
SEA SN R R i T Z R R JAK/STAT3
FOT B — A 2 AN R AR R AE AR ik
e AE TR A ARG A R T | 0 R AR AR 2 T K
THAE GBI, 70 I 6 0 o ) 2 A e vt & 4%
HER P TVE A OGS R ] JAK/STAT3 {5 =38
S 5 R e 8 s o UL A 25 4 1) S BREBR YT, B
25,

1 JAK/STAT3 {5 518 i% 9 S # B9 T s B AL A
ZAEHLH

Janus ¥ ( Janus kinase, JAK) ,J&—~4H 04
RS2 AT BRI 5 %, T A A I R AR A
Z I o JAKAE 55 S N 506 T (signal
transducers and activators of transcription, STAT) {55
AL, JAK/STAT {553 #% 2 55 45 2N 41 i
S IRAR AL B B A0 U AZ h O RE BRI R 3h 7. 1%
FRAR SR Ao 41 D A4S 5 40 i 3 T 0 i PR T 2
RBYEE AR 3, Bo AR 45 & il & JAK 3% 4k, T
WEALHY JAK TTLABERR (L 32 K B 1) SC B iR 2 R e i
N TTTAE A H SH2 Z5 4438 ( sre homology 2, SH2) Z54E
R By STAT JE il — R K, IFEf A E H o
(importin-a ) A% 2 T i A 40 A% 507 19 DNA 1
Prahi G kA R P A i AR Ak B A, PR T
G RIVEBRIAE T STAT A ZAEH K
%, A0 HE (STAT1  STAT2  STAT3 STATSA  STATSB

STAT6) , HeH STAT3 ) £ F A1 [A 3 14 J2: 1 Al A
Je s O JUL TR 28 4 1 G B L o D JB A O 1 i
PREGZH WL 5 vh e B — 26 R E [H - 7T LAY Ak JAK/
STAT3 {5 5 % 51 STAT3 i Fk, A Y, i 1
{1 JAK B STAT3 $001 48 77 7T A7 2580 0ok 2 L PA) 25 44 i
RV HE C26 45 M g i 96 S T BN AR R 11 R
JULHRT & R STAT3 W A R LS [ A% 56 DR 4 0T
WS C2C12 ML P Y STAT3 ik il i 5
JULET 44 25 4 1 s L T AE T

B LR = T SRR Y A A AR PR R
5P G 5T o AR D B 23 AR AR 3l
DU T By A LA 455 T ) 2857 0 G B, B AL
18 Sl 25V 2 0 5 o e A A A S B
B AR R AR A AT, 8 1 o R A B A3
SEE AT, ERE R R E K -1
(insulin-like growth factors-1, IGF1) /W5 EELEE -3
P4 ( phosphatidylinositol 3 —kinase, PI3K) /% H 4
fiff B ( protein kinase B, AKT)/FH % & #l & 1
( mammalian target of rapamycin, mTOR) {5 51& 5%
AW K 3] Z ( myostatin ) —smad2/3 &2 194
TR AL R A 5 A5 2o e A Q- 7 32 2 i iz
K E A BHAE T (ubiquitin-proteasome system, UPS)
TN WS V5 ol 3 A58 T TR TG R AR 3 2 1 Jo P i
FCE R AUTRAR IS A R G I 1 HE S AT
H, JAK/STAT3 {5 538 iz 2 485 1 Bk 42 i
WA AR YA JRFEAE P o e i AL AR P 2 1 o i
JRE LR i 2% S 1 Bl 98 2 Jo L 1A 25 4 114
PP OGRS
1.1 JAK/STAT3 HEFWET ZEEOEmE RS
PEfRE B RnE SR ES

UPS J& 40 PN 2 1 R A ) 2 B0k A, 2 5 40
I 80% LA b 38 1 BT Y Bl . 12 RALAD TR =8N
ELVEZ R F, LMz R FHB 2 B2, 78
E3 AT G AL 12 3R PR A R 2 11 0 2 1 ) 5% 114
FIIE S IR R A Bz R AL R R AR )
IR, Hob B3 bz Zr TR P E
H L J& UPS 19 IR 25 B 1 UL A 25 456 3 A ( muscle
atrophy f-box, MAFbx/ Atrogin-1) FIJJL A £ 55 30 45
FEH 1 ( muscle ring finger 1, MuRF1) 1E/& FEUILA
WEfRg 3 B8 FE €26 G55 C2C12 WUULAN
MudtEFE o, C2C12 LA Y STAT3 (p-STAT3) #
W, H. p-STAT3 Al S WA A K A i 42, — b
JEiE 3 CAAT IX/84 38 F 454 & 1 8 (CAAT/
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enhancer-binding protein 8, C/EBP3J) s 2 D E R
KA R HE A 3 (cysteinyl aspartate specific
proteinase, caspase—3) , B IiG iY caspase—3 L
fR LR 1, S UPS BEAR S HE IR, 18 3L 26 S
HEMEA(UPS POCHEE G ) 18 B RS, RS
UPS FHELAR FH RS I L PR 26 11 0 A e 5 o — i
J& p-STAT3 X} UPS ( MAFbx/Atrogin-1 1 MuRF-1)
ARG TR N AP A B, 24 STAT3 Bl R AL J
T MuRF-1 F1 MAFbx/ Atrogin-1 1) 3£ K F1 8 H
FEIRHGIN, WA STAT3 JE v A R0 A 8 1K
fifp, ST e o o/ B R LI B LS AT
T, BEAR L B o JJUATEE K LI PR v 25 5 Y 5 A
g2 AN — AR X €26 /N BUME B L 25 45 A
C2C12 BUVLANAE Y S50 K B, 18 5L 41 i) STAT3 Y7
PRI Rs g2 €26 /s B HILA T FELL B TL-6 15 5
9 C2C12 WUEZE4R , HALH AT HEZ 24 STAT3 i
J&i 7] B4 MAFbx/ Atrogin-1 il MuRF-1 AYZEik | 11
AL T DL AT R e LA R
JRFE M R STAT3 4 31 UPS AAF R
1.2 JAK/STAT3 w3 #iE B i A B F R 4R
EEEIHSI A NESR

I 2 S 1 A 5 s il A 1) il 5 T B
Wik A AR, LA PR A 10 5 B3R 2 1 SR 52 450 200 i
SERY AW R WA LIRS B S Bl
B SEAR BB SRR B, EEB S50 T A
Atgl/ULK1, Atg6/Beclinl | Atg8/LC3B. p62/SQSTMI ,
ABRAETS, B LA — R AR R AR A, DL
2 i R P R 4 g 0 TR B TR 1Y)
ORI, W LA S5 B DR 45 2 X 1] P Y
4 A BER Iy, v S R MLE T WLIZESE; 24 A
Wizt R G T 5 R A LA 1 A K A ke, T 5 1
LR ZEE 2

STAT3 XF F Wi A% 9 47 o 2 X 1 14, 5 o
STAT3 FRARFE Tyr705 L4 Sre 38 JAK K EwE R 1L,
IRIGTRIN STAT3 — 23R4k, AR5 HHE /) DNA 255,
A Ao P SR AT ) WA LA 540 B 40
WRELIRE =2 ( B-cell lymphoma—2, BCL2) . H W3
BECN1 k%1% % K ¥ - 1a ( hypoxia inducible factor-
la, HIF-1a) il BCL2 FIBRIGTE E1B19x10° AHE 1
A 3 (bel2/adenovirus elb interacting protein 3,
BNIP3) K&K 45, AR 6 AN [7] () B 55 s 35 o) i A1 2
FIE, 380, BT R BERR ALY STAT3 Al A3 %50
EAZ TR IR F 2—o J48 2 (eukaryotic translation

initiation factor 2-a kinase 2, EIF2aK2) X LpRFE 5
[A¥ 01 (forkhead transcription factor O1, FoxO1) Fll
SR ER S F- 03 (forkhead transcription factor 03,
Fox03) % A, H v EIF2AK £t K 7] 38 5 w5 iR 1k
EIF2A SRAE#E A W ; FOXO1 Al FOXO03 3 [A ] 3 i
SRS — AR5 [ W AR G R A gk [ e g
RIS [ A Je I R O S B A R v e PR A
R fif g 4 v HoA R B MR ) BECLIN-1,LC3B
p62/SQSTM1 ()8 H A3 P ik K, £ B T LA
U5 A WO 1 IEAE Y S T A
s o AR LA PR DG A SR LC3 B p62/SQSTM
(3t 2R3, WA Y 1 3 il A T 8 3 Ao YRS R K i
ARG S5 NRIRE G LA S48 0 & R 5
Ah TERR G A R TR v A S R Tl & AR A
HRSHUEA, [ W ik e 0 i 2 A Rl A B4
HygT- ™,
1.3 JAK/STAT3 5 microRNA-17 HHEEERE
P e 9% JR AL PO 22 48 R O LI RRF 3R

MicroRNA ( miRNA ) 2 20 Jitd 35 PR 22 35 98 5 577 /)
—3 4%, T L A A M A R AR AE AR DG Y B
YIWFSE i I 7 1 22 A microRNA (9 3 RE & HAE /D L
FLIR L RS b R AW AVE H , 3 B microRNA 7E 982 iE
R HAAMIMED . HH5E miRNA AR N7
AR A E ¥R 0% JAK/STAT3 545 E R A%
IR AR — T B TR R e ST AL A T O 9
miRNA P45 Meta 04T miR-17 5 LA 248
A, HHLH 2 miR-17 Al a3 30 ) STAT3 376 2% i
RYEME S Y JAK/STAT3 15 53 1% 52 3 41 1
i, AT 3 miR-17 A1 miR-20a (3 ik, A& 0Bt
W miR-17 5 JAK2 FRHEPIM KD 5 4h,
STAT3 & miR-17 (L[] 53+, WO E R E i &R
eS80 & B, miR-17 %) 3005 7T LIRS 9 STAT3,
p-STAT3F1 BCL2 114 35 35 171 41 il A Hir 51 Jig 98 200 i
(LNCaP ) 3458 -5 A e 08 7=, HALH 7] BB )2 miR-
17 55 STAT3 mRNA 3'UTR &5 & 1 # i Hige k07
T30 A K miR-17-92 7 -8 WL oA i AL i 2
AR, Horf miR-17 Al miR-20a A LA R4 ik
C2C12 B4R L A s A 20 M 19 434k, {H miR-18a 7]
RETE C2C12 4ok /B . Ik, miR-17
XoF e s T AL IR Z2 4 A kI VR SLAE AL S
il JAK/STAT3 [ Zeik B VI
1.4 JAK/STAT3 {g i Bh J88 S 3 552 45 B Jn 38 A g
R B B

JAK/STAT3 {5515 5 X TSR 35 v ) e 3 — 75
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FAEAEAAE R T, i A, bR A R
it IivIRE 9 A R ZR VR TR AN AT sl 7 JAK/
STAT 15538 A1 STAT3 03 70 A 7E fifr 97 40 ft
WA R R R R, R R NG
1 R A Ah  STAT3 i ] LLTE i 26 Wit 14 ok
TG AR DG PR RN AR (R 3k, P b B a) SR Ak, X6
v S A B O T A AR AR 5 TAK/STAT {5
53 P 2 5 VLR S sE T O R, L 4n STATL AN
STAT2 FEHU IR 16T h R # BB, ke = 1
FER T UEREA S S SN, (H STAT3 B 94 IE SE 78
PR AR B v AT 2 5 98 AN M AE 3 , A S B B AR
PEAESRAE R A2 7 Sk 30 P 1L-6 (15
FEIR AT AT BLTE JAK/STAT3 A5 b iz [ Joi 5 A 44
T, 5 KA 1) 3 2 R A AR T 1 3 e D 38 i
UMM RS AR 2R R Al BEE L g 0 b R
SRS I K A <, V5 5 AN i A 3 7
A B YR A e B IR R e (e 4
LA BRI 20) SR A (AL TG B rh RS JB 1 iy
Yy A AL 053 0 1 412 R TR ) R I fe) R 4 T
VR, FLIXAN & i 3 A 2 5 i fieb 988 4 G 095 ot
PRI TL-6 78 Mg A= 4 5 B U I A 2 J Tl
HLA M, W58 & & B 1L-6/JAK/STAT3 i i3t
IRIR B iR & tE R R, R s IR I R B A T
S0 P S S 14 A R, U LA P S I 40 )
LA J o 453 2% 1 9 359l T A O, JAKY
STAT3 {14 G T4 1T A8 Ao 5 1 oo ol B 45 S SO g
IR R R — A Ak
2 YT JAK/STATS 15 518 3% R 2D B i 7 9%
RALAZ VLS K 3t R
2.1 JAK/STAT3 48 25 ¥+ ¥ B 88 % 5k JR
ALAZE VIR

fifi F STAT3 -SH2 25 #3400 4 i 771) ( SH2
domain-containing protein tyrosine phosphatasel, SPI)
HEATOR A1 1 101 52 56 2% B, SPT Al ik 5 i) BHL I
STAT3 HYWERR AL AR , BEAR DNA 45 G0 AN Sk )
GEN APV NSNS N o S TS R S (AN
Ji it 982 P A0 7= A T S AR A, 5 T e A0 B 1) A A
AT, I HAZ W B N Y SPL JL-F- A5 STATL
STATS a2 22 24505 A0 26 UM B R 72 1 i S L B
pTyr BRI, HALHI AT g2 SPI 7t *4 STAT3-SH2 4%
PSRN pTyr AHELAE AR S M 750, TR B SPT 38
IR STAT3 5 IL-6R/gp130 K25 &1, &R
JE (ruxolitinib ) B4 FR Fh & — P 5 g 4000 ) 7], T 499 7]

janus HSCHE JAKL 1 JAK2 25— 3RUMER L 1]
TBIT ERELT AR 250, 28 56 1 i 5 25 W 48 By
HEHE LT, I RUFFE 22 1 ruxolitinib ANY A AG S0k E
it 5 e R T A A R8T 10 95 SR B DR AR
SZCIND I N R S @ R NN S i e ]
FORZASAF RN, B R A 6 I A5 3 B s
B RGUIEJAEAE I S o P 3k A A, RAE Y
F 11-6 AT #TG UPS Hl JAK/STAT3 5538 i 7%
Ml ruxolitinib W G838 1 #1748 iE Fl JAK Rk, #E i
THALAZE 4 R &7 E e (sunitinib) J&—
FEREAE VPRI HAE ) 22 Fh 32 (A I 2 B2 B ( receptor
tyrosine kinase, RTKs) FBT R 259, vl 1697 B %
B L i 9 NGBS 1 B AN MR, AH DG BIF 5T K B,
sunitinib BEAZANTH] STAT3 H1 MuRF-1 {5 538 #% ) 1
JE WA | A R i e 2 s o 3 1] UL PA) 2 1 5 00 A
AR , 2 B /N R A A2 10 AE— 00
7, B AEYIRIGIN T 4A (eukaryotic translation
initiation factor 4A, elF4A ) #1 i 5| hippuristanol
(Hipp) A I 3 A TL-6 430, A% p-STAT3 H %
iK, X STAT3 mRNA 7K 3547 520, 56 W 32 4101 il
FU T BRI oL ] elF4A 1% PES2 0 STAT3 i) B i it
M7 1k 20 PR 37 5 04 L DR i 9 P G e
( pantoprazole ) # & X Ky —FhHT MR S bt it 47 2 , (H7E
— I /N BREZ B8 P | pantoprazole LA AOH P
J7 K B K I IL-6 F1 INF-o 19 7K 7, & W
pantoprazole Ja55 R W90 I BT BOUL IR 2= 46 19 7E
A RES HO JAE PR L8 7K1 18 981 G, 2 S 46
W] pantoprazole FIVER JAK/STAT3 345 i 1]
F AN A R FEAR p-STAT3 235 7K -, i 3 2 10 1)
UPS Bk MuRF1 1 Fbx32 25 35, A 5506 7
SR TR I S UL PR 25 4 AN R L TR
JER AR %) 2 /D B, JAK2 SRR AG490 H LA
0 JAK2 (OBERR AL A TL-6 1 3k K | A R 2%
PR FREHEFR S C188-9 J& STAT3 K/ T
HilF, 25 C188-9 JAYT Y C26 e i i /N B, 41 il
T STAT3 ) DL AL H C/EBPS F1 UPS (3%
IR BUE A SO R A 15T R A D O 1
N B =, BHL 1k WL PR JBT  FE 45 R L AT 4T 4t 1Y
W
2.2 HHAFYMS TH JAK/STAT3 5 S8 BB
A B R AL A ZE AR L

BRI 2 ( imperatorin, IMP ) f& 15 fY) F 24
Yris kB Z R 2 U E L b g i &%, ik
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7R AP BRI 5T W, IMP W] [ K p-STAT3
MuRF1 Fl Atrogin-1/MAFbx 2 [ 32 ik, J& 367
T B LA R AR VR TE 25 ), AL AT RE R IMP
STAT3 1y SH2 Z5 #3454, i M9 il JAK/STAT3
FUPSPY | S 2 T2 R v $ B0 3 2 5
BRHEAL G, CB 1z IR L8 e 7 Y 1 45
Fgess A 006 W, BPh S m L4 o] 2% 9 o/
EUILIA 7 MuRF1 Il MAFbx/ Atrogin-1 Y521k, #ill);
I A I A B U A LA R e LR 9% | [ e A7)
MM (2.5 ~ 10 pmol/L) B T C2C12 LA
MuRF1 1 MAFbx/ Atrogin-1 [ 33k, ## STAT3 #%
SETEPE  MGE WU 240, R WIBR P2 B0 v] 38 i R N
HMEFEIDE] STAT3 S By 1k i Jeg 2895 5 e 9 L PR
B KRR MR R — R
FER G R I —Fh Bk & 9 - Z - B i, L mT D)
T T A 8 RE S5 Iz 0 UL PR 1 A i DA S i 3 LA
H BT 1R 5 o e S s o T 5 | S 1 i LR
45, HALHI PT RE S 1L M JAK/STAT3 & 428 I 3406
MAPK &2 ) IEEILE 1,

3 REfmiTie

A e s S UL PR 22 40, il i R 502 3R A
it 22 0 ok AL 1 O A S A R A 1 A
MR R G5 | WL ZE 4, 55 51 microRNA | Jif 8 i 34
555 JAK/STAT3 {555 38 % 0 A8 BLAE FH W] 5 5 b g
MARAIGH GERE R 22, I bR X I kA R
J&, FET LML, A SCE A H A 25 T BilE 5
K I PR R 5T, 25 R W] JAK/STAT3 AHC
0 25 1 W] AE AR 9 SR ] JAK | STAT3 | p-STAT3 |
IL-6F11 TNF-a S5 13K I — L4l UPS, AHCHY
0 ] T WUAE I RN SE R 5 b 354 38 AE L, ]
A BAN LA B 1 R A, D32 LI 25 4 1 R IR
AR oA MG U g s o SR AR TR R, 3 A —
SerP 2 UK AT U IMP | R PF S | 7 - B S T
PAE 1100 JAK/STAT3 {55 38 % By i Mg 2 5 o
[IINGE=E 8

JRUE At 1 A P A1 S 36 I R R %3¢ % B 410 o)
JAK/STAT3 1553 [H v] A5 35008 2% i 98 289 T UL 1R
FARIERE SR B AT — & AT IR
TR 25ttt 1T, —Se R ) JAK 1 BT
41 Ruxolitinib  Tofacitinib , H: 3= 221l R v FH I A &
FHFRST IR G 5T, 3 Ah s B g D o & A=

Zi Al JAK/STAT3 15538 % 0] LA £ 1% (PRI B R o £ SR RE 951 5 | A A9 BB UL 25 45 b id
F 1 24T JAK/STAT3 {55380 B A5 i S o LA 28 40 /E AL

Table 1 Mechanism of drug intervention on JAK/STAT3 signaling pathway mediated muscle atrophy in cancer cachexia

254 VS R POE 3 FEFIBLE E= PN
Drugs Ccategory Targets Objects Mechanism of action Reference
SH2 B4 ) STATS FEAN 1L.STAT3( | ), 2.DNA &HE( L) 33841 ) (451
SPI Inhibitors ) Cancer cell 2.DNA activity ( | ),3.Cancer cells ( | )
"aRER B Je i) JAK HELA etk LJAK( L) 24KF( 1) ,3.0L-6( | ) [46,49]
Ruxolitinib Tinib inhibitors Myelofibrosis 2.Body weight ( 1) ’
ek B e i) RTK 5 240 B LSTAT3( | ) 2. 8B4 ( 1) [50]
Sunitinib Tinib inhibitors ° Renal cell carcinoma 2.Proteolysis ( | )
elF4A 57 ) €26 /MR/C2C12 41
Hipp Inhibitors elf4A €26 mice/C2C12 cells Lp-STAT3( 1), 2.IL-6( | ) [51]
JAK2 #17 i JAK2 AN Lp-JAK2( | ), 2.1L-6( | ) 34K T) (53]
AG490 Inhibitors Cachexia mice 3.Body weight ( 1)
1.STAT3( | ),2.UPS( | ),3.C /EBP3( | )
STAT3 il 5] En Bl STATS €26 /M 4ARFE(T)SEAMEC L) 6CEASM(T) (22]
C188-9 Inhibitors ) C26 mice 4.Body weight ( T),5.Proteolysis ( | )
6.Protein synthesis ( 1)
BRI 5% P €26 /MR/C2C12 41
IMP Active ingredients STATS (€26 mice/C2C12 cells Lp-STAT3( 1), 2.UPS( |) [54]
et 2B T TERY - C2C12 4nfi -
Cryptotanshinone Active ingredient STATS C2C12 cells LSTAT3( 1), 2.UPS( 1) [55]
7 W B4 TR . €26 /NR/C2C12 4l 1.JAK( | ),2.STAT3( |)
Z-ajoene Active ingredients JAK/STAT3 C26 mice/C2C12 cells 3.MAPK( T),4.UPS( | ) [56]

T | R E M RN s T BN R B SR 2245 5 T - 3R 25 3T L A S 3 T T R s B LA 22 4
Note. | , Drug interferes with sarcopenia due to tumor cachexia by inhibiting the related expression. T, Drug interferes with tumor cachexia muscle

atrophy by promoting the related expression.
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SPREE AR 22 2R 58 R W A S AR R fE
AR AR R U O, X A L
FAERA Z2MERM R, 967 IR S UL
ZABINE Z M AHE N R, O T IR AP
T LA 22 46 AL , B H S b7 B 00 e Jo
AR R I A A7 R A 2 W, B X

JAK/STAT3 3 A 7 i s %
ik

Jot WL 1A 25 46 BL 1 47

— W 5T [R) B 0 X5 PR 145 5 3 1 400 ) 7 A

7 IR JS UL IA) 28 4 7 T T R O 22 5 24550 %2
A ARSI HE R T Rl PR
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Research progress on the construction of in vivo and in vitro models of
allergic diseases
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[ Abstract]  Allergic diseases are prevalent and they continue to affect human health. It is urgent to explore their
pathogenesis and effective treatment method . In this process of exploration, the establishment of allergic disease models is a
key factor. According to the classification of allergic diseases in different systems of the body, this article summarizes and
analyzes the existing in vivo and in vitro models of allergic diseases, and compares the similarities, differences, advantages
and disadvantages among them, aiming to provide information for the development and application of allergic disease
models.

[ Keywords] hypersensitivity; allergic reaction; allergic diseases; in vivo and in vitro models
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g 4 J, Skt B RE R 1R/
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(%) o ik 32 s R B SR DAV s B S vy i iR FUAR
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YAXT L L 1,

2 FRR RGO A

I 2% S8 ) a9 g A0 5 WA i A i
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mol/L 546 A 10 min, JKEE T F H i shng
N FFEC A N A 5w KRR g A% SRS ) e g ik
FHACHA G S5 PP W RN 2z ik 5 | ke 1 SO AR A, ik
PR IHE S, SMEMAE S/ R BN H
AREAERRL(0. 5 mg BIFT 20 mL PBS H) B i
B /R 7 W RER TR, T R B, K
R R A s Iy AR 200 A DAY T Y TR T 4
HURE B A BN BH 2 -2 AR 0. 1 mL, {4 i 28
LR 8 AT A AR B SR, T 45 T U A (] s
ZINE A ) AR A | B VR FE A 5 H S HL A7 5 A K.
HLRARfL A il A R O B s S/ BRUE R
FEAT T RK VR, S H %, SR 50 mg 40 25 B

FEEE AN 2 mg [AER R E 1gE
T PBS Zenpifrh, 430 TAE 0 RAEE 10 KREZ T
S RK /AN, IS, /NERAESS 18 K& 25 K
TR TR AR5 Y IR 2 25 RARSE
JINBR S S I 0 E R VR ( BALE ) it 4 2 3 4 7
HAUE N, A R 1 TR, #GEE T
(HEW ) i5 5/ 01 S (LPR ) AA 2L 6 & iy
BALB/c /N, B TS HEW (40 mg) ,14 d J57E 2
S 50 pL RN (20 mg/mL) , 37 B
PR LI firb i g I A 4T IS S R £ i
FV

MPO concentration

R PR SRR SO AR X
Table 1 Comparison of allergic reaction models of skin and its accessories
i Y 728 i Ji LoRUE o Posi e
Model Animals Allergen Detection indicator Advantages Disadvantages
ANEUELJEE U1 F Ik L I T s
PERAR S Y AR | gk ¥R AT
LK E IR AN RT-PCR SPH7AT LA
TgE WEE /NELHIE HA MEERZ m A sl i UsH
Yl ik An i RT- LRl EIEAN IOy
NG PaR Nk & Vet -ﬁ CLANHES N
% Rk PCR 4t Mouse ear thickness and lymphocyte
Contact BALB/cJ /MR DNCB Concentration of IgE, ear infiltration in slices can qualitatively TERS AR K
on d.L. . BALB/¢J mice thickness of mice, describe the degree of allergies in model Long molding cycle
hypersensitivity . Lo . .
oo lymphocyte infiltration in animals. IgE concentration can
model of mice ear : . o .
ear slices, RT-PCR accurately and quantitatively in
analysis describing and RT-PCR analysis can
analyze the possible causes from the
genetic level, as a supplement to
traditional detection indicators
[ e RENHEARE ST TR A T,
2 4=~ AN A st e TR P A BT
. ey sk oy PRI R A AN R B
VRl AR S BE AN e TR A LR
TN RUASAY i e ] . Bz — L I e AR PR A
. C57BL/6 /MR, . Focuses on flow cytometry analysis, .
DNFB-induced . DNFB Mouse ear thickness, flow . Lack of testing for some commonly
C57BL/6 mice . which can accurately detect the changes . .
local contact cytometry analysis .changes . L. used immune cytokines
. in the number of various immune cells at
allergy in the number of K .
. different stages of hypersensitivity
mouse model immune cells .
reactions
NIRRT i HR
A P R PRUIR Y EIENE AN 456 T EME BFahR, BB 2
PR ZHR PN . . _
JBEABURL LY Tk HeRE VARSI U N R RE g ;
/NI e L - He AR R PROUA 1eE el
I HR-1 /MR Mouse lymph node weight,  Combining qualitative and quantitative . . .
R . PA . ’ o K Only biochemical quantitative
. . HR-1 mice ear thickness, ear section indicators, can comprehensively . . .
PA-induced atopic . . . index is Igk concentration
ormatitis in mi staining to observe mast evaluate the degree of hypersensitivity
cermatiiis m mice cell degranulation and in model animals
serum IgE concentration
S SRR UR FH E S ey
NI TS . S TV AT
SR RE DO 3 KT IEN-y MPO WIS 7 e
WU P INF-y ¥ MPO ¥BE DN : —Se TR SRR RN TgE
Bl Mﬂf B SPF BALB/c FEINF-y W; I AN A S AR PR £ = %}HB\/J fjﬂﬁmﬁu &
TEM Mouse ear thickness, ear . ) b
. ) (H-2)d /M . Using of IFN-y and MPO concentrations T
Evaluation of ! DNCB weight, vascular . Quantitative indicators only
SPF BALB/¢ - to indirectly reflect the number of o Lo
contact . permeability, INF-y o . measure neutrophils in an indirect
. (H-2) mice . neutrophils is the characteristic of .
hypersensitivity concentration , way, some commonly used typical

this model
s mode indicators such as Igk

concentration, etc. were lacked
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I 2% 90 o S i A R0 At 2 il e e A
U8 7 B L A U T 1 0 07 2 S sl AR R
AR GUid BN, U BALF FiZH 2004, I 5 ki
B ARG LA B L AR PR AR A5 2208 HT T IR R 58
B[R] AT ASE a3 ELISA 3 AG I 1L 7 TeE #k
JE A I N IR 1 B2 A5 S B A S AR A, A5 DD
BT AR A Ak 2 20 i 4 E P E
A S O N AR

3 HURFEIEHMERRRE

1R 25 905 3 K B H B e Ao 7L s R i
Brown Norway K B, ¥ 52 ik 24 ¥ 1R B W 50 %5 B
(0.5% W RLLFAERVEW) DR 28 d, & H 45 25 5 Fil
FEPGAR (AMX) Flitt i B I (SMX) 4 500 mg/kg,
D-75 %% 2 M (D-Pen) F1fik Jiie F & (SMX) 247 500
mg/kg FAZ U (PHT) 24 300 5K 450 mg/kg, £ JE]
M — YR B E SR 2 RS I RARAE , (0454 T:
il S AN R AT R, KR ZEIRIE, 5 Uk AR
% 5 1 T sh BRI, ELISA 2005 1138 1gE W |, IF
RS I T H A A HP e 20 A B A g R T
7 AL bR EL 200 R RN R A A G e 1 20 P A,
ARSI L A0 2R A7 4307 5 SR L), BB P &R
Rk EL &5 RN B, DR ARG BT (HE ) Je 8546
SE It R BB 0T 1250 ~ 350 o MEYE SD KL, I8
JEAE S 1 mL A 10 pg U E A (PUR) 1 10 mg
SEEALER () A PR KR TR, SRS 3 K

5 KPR 50 wl/min PEFT R R4S
FEW 30 min, FHEH 30 mm 4R AT H A2 I OK FL4S
Mkt 5 Wk E MR 3 min, HUEWH 10 we/mL 5P
F#E 1 40 mmol/L DA 4 1, 5 AL 52
X} =R FETE A R ( TNBS) 5 5 K Bl 45 i 4o i A1 51
180~200 ¢ MAFEHEME SD KB, 2% S JUBk R, K¢
TNBS( 100 mg/kg) Fl 50% ZBE (KRR 2:1) & H
Wi A a i s (BERT T30 7 em) o 38 3 %A
# O RAER B L PE 53 (0~ 4 43 ) |, BRI BE 9 0%
IIFEE(DAL) , iAW 7E TNBS J555 7 KA
14 RIEATIPAS ST TNBS AR5 1AL i 4K 14988 o
i, T 7 KA 14 K0 E K B ALR T
SRSy A PRI R T PWL) B T8 B (541 ok 2
I K AT i ek SR B DT B N7 PN U R B %
SHEEEAEEE R (TNBS) 75 5 /08 L 45 i Je AR 0 520, e
£ 18~20 g C57BL/6 /NRL, BRI S5 14 T % TNBS
(1.75 mg/ 2,5 50% W) LA 1T 4 cm [
MSPE—KMEAL W, BT/ NR  RR, &
TNBS ZbFEJ5 ,/NEURISE 5 ming XF 70N BL4E i 20 41 1F
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Figure 1 Modeling process of Aspergillus fumigatus-induced airway inflammation model in mice



130 o ] H i PR 2k 2021 4 7 H A5 31 %55 781 Chin J Comp Med, July 2021, Vol. 31,No. 7

3 7% R B o O T T2 e AN TR Ok B g P
MO N R, S5 MYk (CRD) & KR
PO R A AR Y B At SD KRR(/NT 8 H
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FETRE AR A - 546, DAl R BRI A7 5 (B, SR
ELISA 346K A BEH TL-18 . I1L-6 TNF-a ,COX—
2 .CORT #1 PGE ¥ J&  Ff-8s FIRFEIRAE N S AE S

PRICHT . MR 7 /N BB I SR A0 e
CD-1 /MR, 6~8 JEHY , 47 ) 5 R I rh o e 4 b 22
B, TS 1S min J5 I ATLAR R 5 ) 7R DRI v AR A
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Wets 2 B, 5T Hargreavs 15 DA $0R 3405 5 14
o I THZRGERRFIRIE , A 20 i A i B
B At S S LA SR AT AE — I MEE , S AL 5
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Figure 2 Treatment process of rats from the Oth day of
pregnancy (GD 0) to 12 weeks after birth (PW 12)
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BORIS expression and function in testis

LIU Chen, LI Chao, FANG Mengdie, REN Juan, XU Hao, WANG Xiaoju, ZHANG Yanmei "
(Center for Molecular Medicine, Zhejiang Academy of Medical Sciences, Hangzhou 310012, China)

[ Abstract]  BORIS (brother of the regulator of imprinted sites) was first expressed in amniotes during the evolution
of vertebrates. Under human physiological conditions, this protein is highly expressed in male testes only. The expression
sequence of BORIS in male mice is highly consistent with the sequence of spermatogenesis. Male BORIS knockout mice are
sterile, while females are normal. BORIS induces the expression of specific genes in germ cells and has an important role in
spermatogenesis, specifically regulating spermatogenesis under normal physiological conditions. Referring to recent studies
of BORIS transgenic mice, BORIS knockout mice, and BORIS expression in testis, this review summarizes the expression
and localization of BORIS in testis, the mechanism of BORIS in spermatogenesis, and the functional research and drug
screening of BORIS, providing a new reference for molecular targeted therapy.

[ Keywords] BORIS; CTCF; spermatogenesis; male infertility; molecular targeted therapy; mice
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Advances in mouse models of esophageal cancer
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(1. the First Affiliated Hospital of Henan University of Chinese Medicine, Zhengzhou 450000, China.
2. Henan University of Chinese Medicine, Zhengzhou 450046. 3. the First Affiliated Hospital of Zhengzhou University, Zhengzhou 450052)

[ Abstract]  Esophageal cancer is globally one of the most common malignant tumors of the digestive tract. Its
morbidity and mortality are increasing annually, and it tends to affect more young people. The pathogenesis, metastasis,
and drug resistance mechanisms of esophageal cancer are not fully understood. The anti-tumor role and reversal of drug
resistance by traditional Chinese medicine have received increasing attention. The mouse model of esophageal cancer is
helpful to analyze the pathogenesis of human esophageal cancer and the research strategy of traditional Chinese medicine on
tumor prevention. Mouse models of esophageal cancer are mainly divided into three categories, induced models,
transplanted models, and genetically engineered models. However, no model can represent all the characteristics of human
esophageal cancer. It is particularly important to choose a suitable mouse model of esophageal cancer to solve specific
esophageal cancer problems. This article summarizes the domestic and international research literature, reviews the current
commonly used mouse esophageal cancer models, summarizes the preparation method of various types of esophageal cancer
mouse models, and compares the advantages and disadvantages of each model and the scope of application, to provide a
research basis for the prevention and treatment of esophageal cancer by traditional Chinese medicine.

[ Keywords] esophageal cancer; mouse model; traditional Chinese medicine
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Table 1 Comparison of mouse models of esophageal cancer
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Table 2 Mouse models of esophageal cancer
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The relationship between the tyrosine phosphorylation
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[ Abstract]  The protein tyrosine phosphorylation signal pathways are important signal transduction pathways, which
are widely present in cells. Their function is closely related to cell proliferation, differentiation, transformation and
apoptosis. Alzheimer’s disease (AD) is a degenerative disease of the nervous system. Age is the greatest risk factor for
AD, and the likelihood of suffering from AD is age dependent. The main pathological features are the aggregation of B-
amyloid protein and abnormal phosphorylation of Tau protein. The treatment of AD with tyrosine kinase inhibitors has
become a greatly discussed topic in modern medical research. Therefore, the basic research progress of the relationship
between the protein tyrosine phosphorylation signaling pathways and AD is briefly reviewed in this paper.
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1 EARSRBRU SRR ERFGTL

ik R DR i 7 1 T 2 R R R AL, M AL Wl 1R
AT ATP 547% 31| 85 IS4 1% 28 IR 5% 2 1 (o e i
b, 2 IR T A3 TS 4. A7 R I TR
(receptor tyrosine kinases, RTK) F19F 52 {14 % 2 PR 4
fif ( nonreceptor tyrosine kinases, NRTK) , 435Il 7£ 4l
LA AS [ 7 B 32 A i I VAL il — 5 R B 1
T A 32 A ik 2 PR T It 2 40 PR, 0 47 L B i 2 PR U
B SN R . HRTE A BA S0 2R AR
[ Y RTKs, 3= B2 410 45 3% Bz 2 < A 1 (epithelial
growth factor, EGF) SZ4& 1fil /M K K+ ( platelet-
derived growth factor, PDGF) 324K Jik 5 & FIjBk & &
FEAE KR T-1 (insulin like growth factor-1, IGF-1) e
& M A KT (nerve growth factor, NGF) 3244 |
Eph 2R 554 . RTK B &5 A AR, Ml ob— Bt
WEEAV IR B 2 5 AR 45 5 1 4548 38, 38 5 i K 1 1)
25 B X 55 L A 5 A D 2R TR T P i 4 ok
A5G 52 A AR A DR - 20 L R R S BT
RTK % i 32 %5 i PI3K/Akt, Ras/Raf/ERK1/2,
STAT #1244 4 B /M 5 7 5 2 M S 02k A\ 4 MU

NN 25 B 2E 9y aok 2 4 A7 1 422, 49 4n 240 L 34 5 3
Ak A7 35 20 B R S R T R 32 R I R T
(NRTK) # Sre K Tec FG JAK FH5  Abl ik
S50 o AbL R Sre SR oy EE AR L
Abl 3 M S ( AbLL, AbI2 ) K 22 Fif 48 it S0 3 35
SIEEAMAR A AT AR SR KA RS (R S
SEEMECR, Sre M— BB SR K B i Kk,
BN Sre  Fyn, 7 HAh 520 A% 51 57 241 238 5%, 1)
UN Lyn 7638 I 20 Jd 2238, Lek £A7F T 905 RGN FE
SEANN R T T i B MR
SIARTEARIN o — e PR 4 B B R 5k,
1 EphA4 7Ei 440k | c-Abl 7531 52 2 45 40 g
e .

BA] 7R 9% 5 BRI ( Alzheimer’ s disease, AD) J&—
T RGBT M, BA R R TPk
FEMRE R AR AD I KA PRI R B A 1%
MIIG  JBA B AP R AE 1Y AT BEPE R 2314 I el
IR B BRIz By, Bl anic iz JimiR | A
RS RAE  FIW ) AT D RE B A5 04T Sy el s
HG R AT E , BRIERES AR REM Tau FHH
WS EERAA G, BN S E AR ARERILE

B 1 SEARARPERIE S

Figure 1 Protein tyrosine phosphorylation signaling pathways
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S R U G, I R BE R AL Tl PR TE AD 1Y
FEAEPE S B i A rh ol AR . IESE 2 B D
1E PDGF ZZAK (IGF-1 Z 4K #h A K T2 A K
T \Eph G555 52 V% 1% 22 I V84 1t R e S5 i 20 2 P T
HHR JAK ZE05 Sre ZG AR Fyn , DL ) Abl
WS A7 A 2N, BT DL PRI DL R
H A BRI S Tl S AD FICHRAE
A LRIR

2 EORMIRBRLESERS AD

2.1 NRGI1/ErbB4 (5 Si&E#%

M EA (neuregulin-1,NRG1) N H AR
ErbB2/ErbB3 il ErbB2/ErbB4 5 — B A5, ErbB4 [F]
BoRENFHA LT HNZMESERK, —5
WF5E 28 318735 NRG1/ErbB4 155 1] LA4% AD
A5 A BRAF R AR B0 AD Sh AR R rp A A 0 B
3, NRG1/ErbB4 {55 & 5 5 25 [|] 2% > f1 25 [a]ic 12
A F NRGI Zb¥E APP/PS1 # 3 H/NR @ i3
B40E ErbB4 4K #i M PI3SK/ Akt i 40# APP/PSI
PR/ R 2 A A T IR A S ExbB4
B 1R AT E AR, 15 5 1 2 fish A1) 4 I R 38 5 (long-
term potentiation, LTP) 45, 1875 8 2k M i % ik
SR T AIEE T 2 NRG1 F AD /NI Eyrp | 45
O T Morris 7K 24 By 47 R AT 55 M BRLBE , 1 2895 B
PR T E BGE, AR RN BE B (1 KT i 2
%, BEAh, R R0 T RN 10 7 NRG1 £ 7] ¥ i 4k
B E RN T M TR SR T AR B A I M Al
(neutral endopeptidase, NEP) [9 Fk L AR
TEMGZE NS NRGL I8 T 13 4~ H KAy Tg2576 /)
BL(—F AD Zhi iRl ) (Il 0 BE A%, NRG1 Bl T
Tg2576 /)N B A 5 A5 it 9 sl /D 3 — 45 AL A
AB_ 553 1 K RRURAR I S 28 e W R4S 31 T HIE
210 NRG1 iR ] AR 1 28 0 He 2 IR
XEEZE RN NRGL @IS AD ik i 58 il iz
FRh 2 A A= /D NI LA TR Y7 AD 13T,

2.2 IR/IGF-1{5Ei@%

B 5 ZORBE K R AR K A2 R 1 BR DU iR
BEEE 1, AN o FIREAS B 7 A B, J2 15 M58 1% 2 R
WG ZARZ AR AR R E R RN
TS Tzt K, 28 b 2 15 At 28 4
JEELEEM ) EBAMT B E S H 2 kS
A4 ik kRS FE Z KK #9-1 (insulin receptor
substrate-1, TRS-1) FBERR L , AT IE PI3K/ Akt i
R (i  E2 W ol o L 2T s RS ] 22K e 5

SIFNCACEE , BEAN, 16 T 52 1A ik 2 R I8 e oF 76 422
I She R4, b5 8 oF HHK OV G ERK1/2,
ERK 55 thZ 52 fHciz™™ . 78 AD 1, (1) 1R
FIGF-1 B2 5 AR AR AR, IR "I AR
Iy AB FEERIAIFE S INK 1E AL, S BT 1 IRS-
1 BB IL A | IRS B = SEUM I ZPL. (2)
JE & R AR REAR AR % A iR & 38 B A% B (insulin
degradation enzyme, IDE) ({3235, LAY IDE #f—25
FEAIR T IDE X AR Ff#, fff AR R £, (3)IRS-1
(Ser 312 F1 316 4B i Ak 100 il g 2 22 X0 % Dt 5 i
JiEHRL -3 ( glycogen synthase kinase-3B, GSK-3B) iifi
PERIPATT X T8 Tau (3L BEBEIR fLE— 2038 0, 3
T S A Tau BEERIL . BB R, IGF-1
T 3 o R Y Ik % A i - B T B e 38 O A AR
ARG TR AR FUTEIR,

2.3 PDGF/PDFGR =S 1& 2%

PDGF J&F Mt 2 IR 45 & 1 A K R+ X 0, 7E
2600 2 TP 0 440 M R 2 2 i S5 4 e A
PDGF G4 & A AN VI BEE 5, B2 A- B- C-
F1 D-Z2 JIEE Y B 122 %) ] Y 8 S 0 2R A, B
PDGF-AA .PDGF-AB _PDGF-BB .PDGF-CC F1 PDGF-
DD S A K R a7 AR I R i i )
JHAZ 1K PDGFR-o #l PDGFR-B 454, {2 it HoAE 40 ity
R EE, PDGF #9454 ¥ PDGFR — %
b, i — L R S N5 515 5. AR IRE, AD
B M NS W PDGF-BB 1] % PDGFR-B
KT, BT PDGF-BB/PDGFR-B 4l I fE
31" PDGF-BB 7 I 7 4 22 AH 240 it 11 384 78 A1 431k
ke 2 T A TR A A A0 A 2R A
W, B0 AD B4R YA YT T B R T,
AR, PDGF-CC W5 5 & Fh il 22 4R 47 M 9 n
AD MH4: %% 9% ( Parkinson’ s disease, PD) Fl1 L2545
2% 4% AL AE ( amyotrophic lateral sclerosis, ALS) f)
T,

2.4 BDNF/TrkB (£ 5i#E %

fisi U5 M M E R ¥ ( brain-derived
neurotrophic factor, BDNF ) J& #1 2278 F K 01, &
FRFF AT EME T REAREE , %R
WAL FE M2 K K F- (nerve growth factor, NGF) |
225 32 -3 (neurotrophin-3, NT-3) FI#H 2878 37
[H-¥--4/5 ( neurotrophin-4/5, NT-4/5)'*'_ BDNF Al
TrkB 24438 F 16 BUAE W FL 3 W K rh 2% 3, o
TekB £ BAE KM 2 WAk RSy N SRR LR B
Jilg VR T SO AR 3k T R 2 AR
FWF5EE BDNF 76 AD K His 2>, i BDNF 7
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PN HURI AL Dy T A 45 EE B, vl DA 5 28 fish
A2 A R 2 A ik A 1 S il A G, 0 9 58
fl ¥ RIS  BDNF 383755 165 2 4 Isp R 4 5 | 3 id
I AR T2 BDNF Y 32 A0 35 1 36 F 1 Y
p75 FEEM IR TrkB 5244, BDNF 5 TrkB 2 {4
SRPEEES — AR IR A T IOS A0H Ah ERK1L/2 15
53, BTG PLC-y, 722 DAG A1 TIP3, #47E ERK,
M3 Rek2 5% Msk 1 34 1k, #F— 25 {H CREB
Wik, 55— AR BIE PI3K/AKT 15 538 #% , & 4%
HOH 2 AN A LR B VE A B0 BDNE/TrkB
23 BN R AE A0 M R 7 SRk, T TS JAK2/
STAT3 i, T8 F% %N T C/EBPB LiH, X &%
]S-I, T3 APP Al Tau # 8-43
BET 24 0 o 22 o0 KPS TRk, BDNF/Trk B 38 #%
ZETWFEN )2 K, BN RRIBIT AD 1Y
B, HE R 0k T 1] TekB 3244 ) 4
24 BrAD-R13 , AHICHFFTUESE , BrAD-R13 1T DA fii
W TrkB ML R Sl i, 3= > e fehe i A
HECHIESE AD K & RIERE BRI 25 Y, LA b
RN T MR B-H AR5 CD4 T 4
MECAB-T 4Hff) , 28t FE [H T #EAb PR & 38 BDNF, &%
JEH ST AD 19 SXFAD /NERBL R 255 %
531 BDNF (1) AB-T 4i il A 250 % 21 0E ¥+ BiE
B, Mt Bz Jo0 P A BE e Sk 3 R AT, AR AIG o 22 7
AAE , BDNF k=5 AD MOk A &, T LUK N
#3% BDNF J&—F A AT a7 ik,
2.5 Eph{E5iEH

Eph 32142 HE 31 1) e K1 I 22 I T 1t 40 R
SRS AL B9 AR B4 BB EphA 3Z {
( Aphrin A1-8 FlI EphA10) I 5 4 EphB 3% f&
(EphB1-4 1 EphB6) , 75 B 3L 3 90 fisi 9 K 2 3
K0 B o0 ELAT T A PR AR S
FEFRW AR Al fEE 1A S Eph 2K/, & B3k 15
Eph Z KT HE R LIRS 1 AR 55 B AR S| (1) #il 22 75
P 7E AD B HLER P I A T REAR Y L H
HIABT ST B A4E T 7E EphA4 Fll EphB2, 28 itz 2k 2
AD [ EZREbR R Z —, BRI 32 /& EphA4
S5 TREBIVAS K&, MY SO s, X 28
ik IAE = S E ' Vargas 5V IR L, BE
T AR HERIKH M & e fE 5535, EphA4 5T i
TGIFE T c-Abl JEEAR G55 848, A 28 B % 2%
G fhsZ 451, EphB2 18 i 3 I g b i 28 50 19 58 fil
NMDA SZ A& /KF-F1 R i p38 MAPK Il CREB {55 51%
S R DA 2T 2 AR, R EEC
T il AP 96 5 2 98 Ji 5 40 S b Eph B2 AT 38 5 41 4l

APP/PS1 /)N B 22 2 TR 1Y 4 b ok 2l 5% 2% fih 1)
AEDY . ATIAME AR BRI R i I A 48 o0 2 i Y AR
NMDA %I &% & R % 1K ( N-methyl-D-aspartate
receptor, NMDAR ) & T-Ht 5 fil D i , 1M 52 1K 1% 2 2
I EphB2 Y1223k o] LUK %5 72, EphB 52
AR TR 9 I 52 5 BT 7R R T R 45 1l 28 3R R
FHIC , AL AT B2 BOA I IR T 0 I TS 7ETR YT .

2.6 AB-PrP°-mGluR5-Fyn {5 518 &

I PETE B F1-B SRR AR (ABo) B & BIT/R
PRUFERECHR , AR 5 R 1R AT 3 1o 5 40 it 2 1 fie s 25
FE H (prion protein, PrP®) 454 PrPC 7EMIZ 05 fih
JaE &, R LRI S Z R 3Z K mGluRS, 4
REfl PrPC 25 A B9 AB IS Fyn, Fyn 15 5 5|2
mGluR5 /9 NR2B W 3 1) i 2 e i 2 Ak , SR 5 3R 1
NMDAR $1 55, Pyk2 il eEF2 52234015 . 83T ABo-
PrP°-mGIluRS B &Y 15 5 55 553 B0 28 i 2%
SPERTET Ao BTG PrP® mGluRS F1 Fyn [#)
P2 TS5 0 6, WE R 2T e Fyn 36 W]
IR HE Tau i FEBERR L, 2 BTAFFEHGE AD A5 ik
AU Fyn 8 KT s, JG R /N il A 4R
0T Fyn BT B4R T (/0N U2 ok o i
FHCIZ T B AZD0530 REA &l Fyn f:
FHIE AB 5514 Fyn 1554 %, ¥l a] Fyn 1] DL §%
AD /N Hf % B0 A2 BB, I 5 R 2% Mo 2
e B, AZD0530 J&—FPE 7 SR 0 ik 24
Y, ATRESZIAYT AD R BRAF A AT AT 4R
2.7 JAK-STAT 5 S i@

JAK-STAT {55 38 J% & 40 i N 3% 0 15 5 4%
S, S5 L HE WY AR, B0 20 i Y
LAk TR PR e (R S A
Lo, A i AR X 17 B 32 By = AN ER A LA R
i A G L G A2 A | T 22 TR Vi I JAK R S TR 7
STAT, JAK J& 3 5 B8 i) s S R iy, He ke el 4 4>
A JAKT JAK2 JAK3 Fl Tyk2, STAT 7E{5 5
SR SRROS D REEEEMEH, Yur, L kM
STAT FEHI 7AW B, Bl STAT1-STAT6, STAT 4K
FI AT DAFE 85 74 40 R UL D RE X B N-3i A <F 1F
51| DNA 454X SH3 S5 k93 SH2 2558 &% C-3ii 1)
BRSO X g A I R , 3 i 4 3 DR 4 DG Bk
W% ( Genome-Wide Association Studies, GWAS) , fx
R R AD PR 5 JAK-STAT &4 iy 7+
2 535005 IR (1) 5 B AH OG5 T U4l 57 9 RNA
FEREEAE  FRE] T AD H JAK-STAT 342 3 [ 45
AR BRSS9 & BLAE SxFAD /) BRI
AR BEHLUTAR Z 617, /0N 5 40 Bt A B 8 1Y) 2R R 9
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T, AR BL PR FAKF AR AS |, JF H JAK-STAT 38 i AH
KB EE, AT AR AKCOF BB sk
5 R W] JAK-STAT {555 AD AH VIR,
2.8 calpain-2-PTPN13/c-Abl {5 Si& %

calpain-2-PTPN13/c-Abl & 72, 45 & 1 -2
(calpain-2) #7538 i3 PTPN13/c-Abl #4234 Tau
WEIR AL , F5cls 2 B K fiki v f0 7 o = 8245 2 1 it ()
Y JEYE 22 W 45 25 1 8- 1 ( calpain-1) F145 8 [ Bf-2
(calpain-2) 7F A4 #LFR BRAS R T A ¥R A I 1) U g,
X[ RE S BATARFEM C K PDZ 256 754 X%,
calpain-1 255 & LTP AL 2608 a9 2= > id 12
Jr W TE B, M calpain-2 #03E FR | T LTP A2z > id
4 R R B, I R % 58 TBI 5 e 1E 45
ZEIE RN AD SR B2 &R, TBI 5 , calpain-2
VI PTPN13, #41G c-Abl il & Tau M2 R IEER L
1 Tau 25 RARIE B, TBI Ji it FH 45 25 14 -2 ke $51k
P98 /0 TBI 75 5 (1485 25 11 -2 3005 , Tau %2
PRI AL F Tau 35 RAKIE B, B 20870 Tau & HE
S AD K

3 NEERE

AD 1B —Fh LA 2] B i o 32 B PREFAE
(RIS P P 22 AR AT PR R, R 2 AT R R 1Y e B
124 R IR A ARG BT, B R
R AR5 5 38 A Ry IR b e A B 25 R TR T 1)
UG5 F®E, \TREE AD JRITIIHT i, K
IR SR 0 I =R IR L 15 S B TR
AD HE BRI Pl 2 20 R 0 L Pk 25 AR
i 2 TR VRSt A1 ) 550 G 3k 0 25 JE LB Sre F Lyn 1 E
FEREJEBHMT e-kit, AT X AD JIF & J 00 200 J 461 45 14 4 T
BRI BA B R L RAP R, IR YT BT R 2t
BRI TR A S T I
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