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[ Abstract]  Objective To observe the effects of Qingre Runzao oral liquid on the numbers of type I intrinsic
lymphocytes (TLC2s) and their upstream and downstream cytokines in asthmatic mice sensitized by ovalbumin. Methods
Female BALB/c mice were divided into the blank control group, model control group, positive control group
( dexamethasone group, 1 mg/ (kg + d)) and low- and high-dose Qingre Runzao oral liquid groups (4. 32 and 8. 64 g/ (kg
+ d) ). The asthma mouse model was induced using ovalbumin as a sensitizer, and pathological changes in lung tissue were
observed by hematoxylin and eosin staining. Levels of the upstream and downstream cytokines of ILC2s Eotaxin, interleukin
(IL)-25, TL-33, thymic stromal lymphopoietin ( TSLP ), IL-4, TL-5 and IL-6 were detected in mouse bronchoalveolar
lavage fluid ( BALF) using enzyme-linked immunosorbent assay. The expression of IL-33 and IL-5 in lung tissue was
detected by immunohistochemical method . Flow cytometry and immunofluorescence staining were used to assess the number
and production of ILC2s in lung tissue. Results Compared with the blank control group, the model control group showed
pathological changes of inflammatory cell infiltration in the lung tissue and bronchial wall thickening. Furthermore, levels of
the upstream and downstream cytokines Eotaxin, I1.-25, 1L.-33, TSLP, IL-4, IL-5 and IL-6 were increased in BALF ( P<
0.01). The expression of IL-33 and IL-5 was increased in lung tissue (P<0.01) , and the number and production of ILC2s
was also increased (P<0.01). Compared with the model control group, both the low and high doses of Qingre Runzao oral
liquid significantly improved the pathological injury to lung tissue in asthmatic mice, decreased the expression of upstream
and downstream cytokines of TLC2s in BALF (P<0.01), downregulated the expression of 1L.-33 and TL-5 in lung tissue
(P<0.05, P<0.01), and decreased the number and production of ILC2s ( P<0.01). Conclusions Qingre Runzao oral

liquid can reduce the numbers of ILC2s and their upstream and downstream cytokines in ovalbumin-induced asthmatic mice.

It can also downregulate the expression of IL-33 and IL-5 in lung tissue, thus playing a role in the prevention and treatment

of asthma.
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Note. C, Control group. M, Model group. DEX, Dexamethasone
group. QRRZ-L, Low-dose group of Qingre Runzao oral liquid.
QRRZ-H, High-dose group of Qingre Runzao oral liquid.
Figure 1 Effect of Qingre Runzao oral liquid on pathological

changes of lung tissue in asthmatic mice( HE staining)

TE:C %8 [ B 415 M BT X B 415 DEX . BH 4 i B8 401
QRRZ-L. il A e 0 AR B SR) i2E 21 QRRZ-H . 5 A fi: 101
MR R R, o PRI, ™ P<0. 015 S5 AR % AR
A, "P<0.01,

B2 IR IR /B Eotaxin (0560 (xxs, n=8)

Note. C, Control group. M, Model group. DEX, Dexamethasone
group. QRRZ-L, Low-dose group of Qingre Runzao oral liquid.
QRRZ-H, High-dose group of Qingre Runzao oral liquid.
Compared with control group, ™ P<0. 01. Compared with model
group, “*P<0.01.

Figure 2 Effect of Qingre Runzao oral liquid on

Eotaxin in asthmatic mice
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Note. C, Control group. M, Model group. DEX, Dexamethasone group. QRRZ-L, Low-dose group of Qingre Runzao oral liquid. QRRZ-H, High-dose

group of Qingre Runzao oral liquid. Compared with control group, *P<0.01. Compared with model group, “P<0.0l.

Figure 3  Effect of Qingre Runzao oral liquid on cytokines upstream of ILC2s in asthmatic mice
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Note. C, Control group. M, Model group. DEX, Dexamethasone group. QRRZ-L, Low-dose group of Qingre Runzao oral liquid. QRRZ-H, High-dose

group of Qingre Runzao oral liquid. Compared with control group, #P<0.01. Compared with model group, ““P<0.01.

Figure 4 Effect of Qingre Runzao oral liquid on cytokines downstream of ILC2s in asthmatic mice
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B 5 A O IR BN BRI ZH 2 TLC2s LIl B Rl F T1L-33 ZRIB 2N (s, n=8)
Note. C, Control group. M, Model group. DEX, Dexamethasone group. QRRZ-L, Low-dose group of Qingre Runzao oral liquid. QRRZ-H, High-dose
group of Qingre Runzao oral liquid. Compared with control group, *P<0.01. Compared with model group, *P<0.05, **P<0.01l.

Figure 5 Effect of Qingre Runzao oral liquid on the expression of ILC2s upstream cytokine 1L.-33 in lung tissue of asthmatic mice
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Note. C, Control group. M, Model group. DEX, Dexamethasone group. QRRZ-L, Low-dose group of Qingre Runzao oral liquid. QRRZ-H, High-dose
group of Qingre Runzao oral liquid. Compared with control group, *P<0. 01. Compared with model group, *P<0. 01.

Figure 6 Effect of Qingre Runzao oral liquid on the expression of ILC2s downstream cytokine IL-5 in lung tissue of asthmatic mice
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Note. C, Control group. M, Model group. DEX, Dexamethasone group. QRRZ-H, High-dose group of Qingre Runzao oral liquid. Compared with control

group, *P<0.01. Compared with model group, **P<0.01.

Figure 7 Effect of Qingre Runzao oral liquid on the amount of ILC2s in the lung tissue of asthmatic mice

T2 €228 X R M AR R DEX: PR BT QRRZ-L 34 8 1 AR R Lk 201 ; QRRZ-H . 3 FAVI A 11 R 3 30 ek 20

8 T AR F RO 7 i /N BRUITZE 2 TLC2s AR SRR 52
Note. C, Control group. M, Model group. DEX, Dexamethasone group. QRRZ-L, Low-dose group of Qingre Runzao oral liquid. QRRZ-H, High-dose
group of Qingre Runzao oral liquid.

Figure 8 Effect of Qingre Runzao oral liquid on ILC2s production in lung tissue of asthmatic mice
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Protective effects of oxymatrine on atopic dermatitis model mice

SUN Yun'?, CHEN Guifang'*, GAO Juan'?, ZHANG Lijuan' , ZHANG Yi'** , WANG Ruirui'***
(1. Yunnan University of Traditional Chinese Medicine, Kunming 650500, China.
2. Yunnan Province Engineering Laboratory for National Healthcare Theories and Products, Kunming 650500)

[Abstract] Objective To investigate the anti-atopic dermatitis ( AD) effects of oxymatrine in a murine model of
AD. Methods (1) Kunming mice were randomly divided into five groups: Blank Control group(BC), model control group
(DEX), positive control group( DXM), OXY-L and OXY-H groups (50 and 100 mg/kg) oxymatrine groups. Vehicle or
oxymatrine was orally administered twice daily for 7 times. Ten minutes after the last administration, 50 pL of dextran was
injected subcutaneously into the left hind foot pad of each mouse. The number of times the mouse licked the hind foot within
15 min was observed and recorded. (2) BALB/c mice were randomly divided into 6 groups: blank control group(BC) , model
control group( DNCB), positive control group (DXM), OXY-L, OXY-M and OXY-H groups (25, 50 and 100 mg/kg)
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oxymatrine groups. Except for the blank control group, the other groups were treated with 2,4-dinitrochlorobenzene ( DNCB)
solution repeatedly to establish the AD model. From the first day of the experiment, vehicle or drugs were orally administered
once daily for 14 d. Changes in weight were observed and recorded, and the organ coefficients of the spleen and thymus were
determined. The contents of total IgE and T helper 2 (Th2) cytokines in the peripheral blood were detected using enzyme-
linked immunosorbent assay kits. In addition, hematoxylin and eosin staining was used to observe the pathological changes of
skin lesions, and toluidine blue staining was used to evaluate the infiltration of mast cells in skin lesions. Results  Oral
administration of oxymatrine significantly decreased the number of scratches in the itching model mice (P<0.01). After 14 d
of treatment with oxymatrine by gavage, the eczema-like dermatitis of the AD model mice was relieved, and thickening of the
dermis, infiltration of inflammatory and mast cells, and intercellular edema were reduced. The expression of total Igk and
Th2-type cytokines, such as interleukin IL-4 and IL-13, was significantly lowered in the peripheral blood (P<0.05).
Conclusions Traditional Chinese medicine refers to the experience and knowledge summarized by Chinese people in the

long-term practice of diagnosis and treatment of diseases. Oxymatrine, an effective component of the commonly used Chinese

medicine Sophora flavescens, has a therapeutic effect on AD mice. Its mechanism is related to a reduction in the infiltration of

mast cells in the skin dermis and the reduced expression of Th2-type cytokines.
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Figure 1 Effect of oxymatrine on itching mice

model induced by dextran



[ LA R 2 2k 2021 4F 9 A4 31 555 9 Chin J Comp Med, September 2021, Vol. 31,No. 9

13

2.2.5 A ST AD BRI BRS04 4L B
p A0

55728 IR BRAUAH L BRRGS HRZE /)N B A0 Ak B2 Jk
LR EL AR, A L S A TR S A ek A v
KR ELBZ A 5K S PR KR R AR

W5 A B4 M L, * P<0.05; 5B B AL, *P<0.05, P

<0.01,
2 X AD /NRAKRFE AN (n=8)

Note. Compared with blank control group, *P<0.05. Compared with model

control group, “P<0.05, *P<0.01.

Figure 2 Effect of oxymatrine on the body weight of AD mice
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B3 X AD B NEUES RN (n=8)
Note. A, Thymus coefficient. B, Spleen coefficient. Compared with
model control group, *P<0.05, "P<0.01, **P<0.0001.
Figure 3 Effect of oxymatrine on organ coefficients of

AD model mice

BRLHD . SRETIRIRZAAR LG, FHAEXT BN
TS SRR , 28 K 3 R W] A e, B R DL
A 5K, Sk A B TR 21 W)\ i, B A5 A W
I 2 A S AR AL/ N BB 28 1R AR TR
WD R Z A A T (K 6) .

e SR BRI EL , "P<0. 05,
B4 X AD /NEAMA ML IgE &8I (n=28)
Note. Compared with model control group, *P<0. 05.
Figure 4 Effect of oxymatrine on the total IgE content of
peripheral blood in AD mice

T AL TL-4 58 B T TL-13 &, SBIALR e 2 A
L, "P<0. 05, *P<0. 01, “*P<0. 001,

B 5 /MR Th2 BRI T B9 520 (n=8)
Note. A, IL-4. B, IL-13. Compared with model control group, *
P<0.05, ™ P<0.01, "™ P<0.001.

Figure 5 Effect of oxymatrine on the content of Th2 type

cytokine in AD mice serum
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2.2.6 FALE SN AD BRUNR AL AN ORARMIERE ] 2 SRR IR AL AR L, M 2E K
=l FAFIARAL T 2 45 79 ik 249 8 . 25 9 /0 B 4 A AE R
525 IO IR LG BRI B2 /N U BIARAE IR HAARSS SR DLIET 7,

A28 O RRAL ;B ORI B 5 € BT R4 ; D S0 S 085 1 520 ( 100 mg/kg) 5 E - EUALT S 08 bl i
4150 me/kg) ; F: FH BTG (25 me/ke) .

6 X/INBRUBZ B Itk — e 2L B AN ( HE ()
Note. A, Blank control group. B, Model control group. C, Positive control group. D, OXY-H( 100 mg/kg). E, OXY-
M(50 mg/kg). F, OXY-L(25 mg/kg).

Figure 6 Effect of oxymatrine on the general histopathology of skin lesions in mice( HE staining)

TE: A28 IR IR B AR FREH s C o B XS HREH s D - AL 3 20005 20 (100 mg/kg) 5 AL S0 b i
(50 mg/kg) 3P LA SRUIER BAL (25 me/ke)

B 7 /N BURARAE A AN A 5 (TB Ye )
Note. A, Blank control group. B, Model control group. C, Positive control group. D, OXY-H( 100 mg/kg). E, OXY-
M(50 mg/kg). F, OXY-L(25 mg/kg).

Figure 7 Effect of oxymatrine on mast cell infiltration in the lesions of AD model mice(TB staining)
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[HE] B AR SRR KKAy /N BB 85 NUSEBE AC I 2 198 5 22 HEHT /5% e, 900 25 43 7 I3 aot
PI3K/ Akt/FoxO1 &A= XM s/ N LR B ILAH AT BEMVE FIALHT . ik 8 Flid Mtk C57BL/6) /N RBEHL 3 A &
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FAHEA, SN A IR (FBG) &5 Ui (PBG) (SUIHIEIRE(TC) HAM =8 (TG) JWF BN (FFA) &
MRS ZE (Flns ), FFHEA T AT M 2 5056 ( GTT) B M S8 50 (ITT) , MM 28 T AL (AUC) KRR AS A #
Ak R 5 R ALPTFE S (HOMA-IR) ; RT-qPCR & Western blot R0 B 5 Bt JLES 3 J4 At ( PI3K) 25 I B (Akt) . X
SCHERE SR 1(FoxO1) PR 50 S0 Mt 841t 4 ( PDK4 ) VA 192 445 T DAY )79 72 86 ( PEPCK) 45 A OC 43 1 i R 3k 7K
o R 435 ND 4 HFD A, DM 4/ RUMARE & FBG PBG TC TG \FFA Flns ,AUC,, \AUC,, B
HOMA-IR /K- . 3455 (P<0.05) , 5 DM 4HAH L, DM+V 4 FBG . TC TG \AUC . \AUC, &2 HOMA-IR 7K - i,
IR (P<0.05), 40315 ND 411 HFD 20 Ho4, DM 40 PI3K Akt () mRNA 83K 7K 1 18 2 %1% (P<0.001) , ifif
FoxO1 f) mRNA Fik/K i 8 5 (P<0. 05) ;5 DM ZH HA, DM+V 4HPI3K K Akt B mRNA FEik3 ) 1 8 FoxO1
) mRNA 33k B E R (P<0.01) ., 5 ND 41L&, DM 41 PI3K,,,, .p-Akt 35 ik K- i FHEAE, FoxO1 , p-FoxO1 Fl
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FoxO1 PDK4 H1 PEPCK HY2E 1155357k F-44 3514 85 (P<0. 05) 3 5 DM 41 b3, DM+V 41 PI3K,,,, .p-Akt & p-FoxO1
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YANG Dan'*, YAO Qu', ZHANG Han', ZHANG Lin', WANG Qian', LIAO Xin',
ZHANG Ying', LI Sicheng', GAO Lin'*
(1. Department of Endocrinology, Affiliated Hospital of Zunyi Medical University, Zunyi 563003, China.
2. Health Management Center, Affiliated Hospital of North Sichuan Medical College, Nanchong 637000)

[ Abstract]  Objective To investigate the effects of Visfatin on glycolipid metabolism and insulin resistance in the
skeletal muscle of diabetic KKAy mice, preliminarily analyze the possible mechanism of action through the PI3K/Akt/FoxO1
pathway. Methods
diet+Visfatin (ND+V) group, a high-fat (HFD) group, and a high-fat+ Visfatin (HFD+V) group. When the model was

generated, male KKAy mice of the same age were randomly divided into a diabetes mellitus ( DM ) group and diabetes

Eight-week-old male C57BL/6]J mice were randomly divided into a normal diet (ND) group, a normal

mellitus + Visfatin (DM+V) group. Among them, the ND+V, HFD+V and DM+V groups were intraperitoneally injected with
recombinant Visfatin protein for 3 consecutive days. Fasting blood glucose (FBG) , postprandial blood glucose( PBG) , total
cholesterol (TC), triglyceride (TG), free fatty acids(FFA) and fasting insulin( FIns) were detected in each group of mice.
The glucose tolerance test (GTT) and insulin tolerance test (ITT) were measured; meanwhile, the area under curve (AUC)
and homeostasis model assessment for insulin resistance (HOMA-IR) were calculated. At the same time, the expression levels
of phosphatidylinositol 3 kinase (PI3K), protein kinase B ( Akt), forkhead box transcription factor 1 (FoxOl), pyruvate
dehydrogenase kinase 4 (PDK4) , phosphoenolpyruvate carboxykinase (PEPCK) and other related molecules were detected
by RT-qPCR and Western blot. Results
FBG, PBG, TC, TG, FFA, Flns, AUC;,, AUC,;, and HOMA-IR levels in the DM group were significantly increased ( P<
0.05). Compared with DM group, FBG, TC, TG, AUCy,, AUC,;;, and HOMA-IR levels in DM+V group were significantly
reduced (P<0.05). Compared with the ND group and the HFD group, the mRNA expression levels of P13K and Akt in the
DM group were significantly decreased (P<0.001), but the mRNA expression levels of FoxO1 were increased (P<0.05).

Compared with the ND group and the HFD group, the body weight, food intake,

Compared with the DM group, P13K and Akt mRNA expression in the DM+V group was obviously increased, but the mRNA
expression of FoxOl was significantly reduced (P<0.01). Compared with the ND group, PI3K, ., and p-Akt expression in the
DM group was reduced, and the protein expression levels of FoxO1, p-FoxO1 and PDK4 were increased. Compared with the
HFD group, p-Akt and p-FoxO1 expression was lower in the DM group, and the protein expression levels of FoxO1, PDK4
and PEPCK were increased (P<0.05). While compared with the DM group, PI3K,,,, , p-Akt and p-FoxOl expression were
increased in the DM+V group, but the protein expression levels of FoxOl, PDK4 and PEPCK were reduced (P<0.05).
Conclusions Visfatin may downregulate PDK4 expression in the skeletal muscle of diabetic mice through the PI3K/Akt/
FoxO1 pathway and has a role in improving glucolipid metabolism and insulin resistance.

[ Keywords] Visfatin; PI3K/Akt/FoxOl; insulin resistance; type 2 diabetes mellitus; KKAy mice

PR ER (Visfatin ) J&—Fp 32 20305 T N HIENG 15
LR (B) B WA AR Y B s PR 71T e L
AN R S SRR A AR I gk
B Visfatin 7575 % B A BE 2 2= U T i & 4%
ER, WTEEZS 5 T 2 BB KK (type 2 diabetes
mellitus, T2DM ) | JiE & Z KT (insulin resistance,
IR) B ARHIZR -G AEF 248 O 512550 5595 0% 1Y)
K B IECS . XK HEFL S F 1 (forkhead box
transcription factor 1, FoxO1) 7E B B 3815, 4
T 4 B (protein kinase B, PKB/Akt) iR b )5,
FoxO1 #Y ZBEAL L B iz 340 55 oA B33 I 18 1 5 ot
TR ALAE ELAE F , DT 5% i L2 SO TR T O g
W 4 (pyruvate dehydrogenase kinase 4, PDK4) J&
FoxO1 BT e L K] | BE A8 I 4500 0 e AW 532 %

&, WFFTUESE Visfatin A3 4 PI3K/ Akt {5518
5T W85 UG G 38 RN A i i 1A 4
V14D 3% 1 A 2 00 X 4 48 ) BB, el i AR
IR (B Visfatin 275 BE/E T PI3K/Akt F i
FoxO1/PDK4 i ¢ M 7EMERE A & IR &4 4EH
H A ol Bk, A5 BRI Visfatin 78
PI3K/ Akt/FoxO1 15538 B OB i 135 S 5 &R
ORI B2, B AR B VAR PR B TR AR DG
HEBT BT LB

1 ##7IE

1.1 SKIEEhY
10 H 8 Jili% SPF It KKAy /N, R &l
30.0 g 247,20 KA JE & SPF g lfit: C57BL/6J /)N
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B, PR HE D (20. 022. 0) g, 2 7] &5 5 f) R4 1 TE B¢
He B BR /A ) [ SCXK (5T)2019-0008 ], 3% 3 £ Kt
SN CE /N E L LS S o Y N S By N 35 5
Yyt [ SYXK (Hi1) 2018-0003 ], 25T 50 /& 1l R A1 H
FARK , FRESTRLEE (2322) °C |, 1B BE 40% ~ 60% , 45 i
JGHRE (] 8.00~20.00, Zh4Y) S0t 2838 L RFFK
B 5 I 3l 40 S 56 46 B 2% B3 4% o A% L o (KLLY-
2018-075) , H ™8 GBS Y 3R SR,
1.2 FERKFSNE

Visfatin FZH 5 1 ( LLA51] PROSPEC A H)) ;5
P D R L 1 A R R B Tl T e D 1 R
(3£ Thermo 2~ 7] ) ; BERE W3 K bt PI3K110a 41
I bt Akt Brik Pr p-Akt(Serd73) Hrik i
FoxO1 HTIK S HT p-FoxO1 (Ser256 ) #t 74 e f #it
GAPDH Hi{A& (3£ [ CST A F]) ; Rt PDK4 Hiik A
i G6Pase Pk Kbt PEPCK Hifk ( 35 [H abcam 2y
) ;SDS-PAGE & [ - FEZE il (5%) J& SDS-PAGE
BERCHC AT & (VLR = RAEYA R AR R
(P2 ; DEPC K (A T AW T 72 (L)
JeAn A B2 7)) 5 TRIzol X5 ( TaKaRa 23 7] ) ; cDNA
Wit S50 £ Fl1 2XSYBR Green qPCR master Mix
(L Bimake 23 F]) 5 6 E E 280 ( 32 [ Sigma 2
) R 5 AR & (VTR R A R A R A
Al ML R BE (15 [E Analytik Jena AW ) 5 HL UK
T it ht (35 8 BIO-RAD A W] ) 5 B8 4K 11 vk B
FEAL(HTM ALLSHENG A ] ) 3 FER% oA {3 Bt 1
48 (9< [ Abbott 2~ 7)) 4 A dh A AL (H A
Olympus A F]) ,
1.3 ZWHE
1.3.1 s Mo

C57BL/6J /INER F4 1t Bt AL 50 7 2% 43 Sy 3 3 ) e
AR AL, SR 8 i J5 , C5TBL/6) /N5
TR BERL > 8 B (ND) ZH A &+ IE R (ND+
V) 4, R R BEAL 53 55 B (HFD ) 28 Al s i +
WS Z (HFD+V) 2 ; KKAy /)N 25 T 1 i ) Rl g o
8 JAlJG , ELE 2 WS I (FBG) =13. 9 mmol/L &
SCNBEPRIFHE R | RS B KKAy 7N BB HL 44
BEDRI ( DM) 4L FTE FR I + IR 2 (DM+V) 41 ; ND+
V 44 HFD+V 4 H DM+V 2Hi% %2 3 d M5
WAEEE I (6 we/kg) ™ HA 4% 20 18 i 0 5 5
A BEER K TSRS I E M OCHE AR (n=5) .
1.3.2 FAPHET B 525 (GTT) R B 3= 50 56
(ITT)

GTT: Ff/NREEE 12 h, 5 FBG J& I i 7 5

2 g/kgl) 20% H A WA W, TS 15.30,60,90
120 F1 180 min & &t K I I it 43 , I 3155 GTT il
LRBL(AUC,,, )", GTT SLE4s i im b 1 )5
A7 ITT /NS B 6 b, SRR RIS TE 55 0. 75 U/kg 1Y
0.1 U/mL R ZRE WG, WE 6 MHFHE £ (0,15,
30,6090 Al 120 min) MUK FIFHE AUC,, " .
1.3.3  FRARRIRE

INEEE R 4% 50 mg/kg 1R TE JE G VE ST R
TSR, LI, 2 Y 30 min, 3000 1/min
B0 15 min, BIRAS W LW T EP &, -80°C il
IR VKFECRAT . FTIF BORE i, FH 0% 11 A= B AR 7K 0
EREVE , B AR R 0k 3 B S R i L2 2
PRERAK e UR AR T J5 AR TR, T A
RAF
1.3.4  JEabFabR A e

o o T 5 % 2L /)N B B R 5 R FH i
{5 FBG (256 6 h) 45 ML (PBG) 5 5K 4>
A Bh A A AR /I BRI A H I =R (TG ) B
[IBE(TC) LA KBS AR IR (FFA) 5 2R FHEX i
RF S 500 2 /)N BRL 25 I I3 JBR &5 R (FIns) 5 IR 31 AR
A PFAS JBE 5 22 HKPT T8 80 (HOMA-IR ) , A
(FBGxFIns)/22.5,
1.3.5 RT-qPCR ¥

HI TRIzol $2HUEHE LLHZ L RNA 300 4% 5% B i
cDNA,SYBR-Green %G44k} RT-qPCR A il B 4% AL
4 mRNA % i5, PBK L5 % 5°-
CCCATGGGACAACATTCCAA-3’, F gl ¥ 5°-
CATGG CGACAAGCTCGGTA-3’ ; Akt 5% 5 -
TCAGGATGTGGATCAGCGAGA-3" , F#fgl ¥ 5°-
CTGCAGGCAGCGGATGATAA-3’ ; FoxO1 #5149
5’ -AGAGTTAGTGAGCAGGCTACAT-3" , N E 5| ¥
5’ -CCGCTGTTGCCAAGTCTGA-3’ ; B-actin [ 37514
5’ -GGTGGGAATGGGTCAGAAGG-3" , Fiif5|4 5 -
AGGTCTCAAACATGATCTGGGT-3"
1.3.6 Western blot £l

FABGE =B N4 ZUE Tk s K s,
TR P2 v R B Ll R g T 1590 (100 :1) 7843
WFES , H 2 ZLEERG H 2) EP 4, 5% 5 min $k
i 1,330 min,4°C 0 10 min, IR VI 2
EEWE, BB LS SxSDS-PAGE H 1 FREZE
MRS 5 K 25 VE 5 min, e IREAL40 wegEH L
FEDEATHLIK AT B AR, 5% WRRE W Ry 0], — Bt (v
J£4 1:1000~1:2000) 4°CHFE FEIR L%, TBST 1A
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DRI 3 U, INA Pt (MRS 1 :10000) ZiRFFAEL h,
VER 5 FH ECL B G 52 | VisionWorks B A4 2E4 7434
AR B K AL
1.4 FitEHRZE

A 58 A Y R ifE 25 (s ) o, HT SPSS
25.0 % 4 ¥ 47 43 Hr, | GraphPad Prism 7 #il
Photoshop B #EATAE R, 2 41 18] LB HH S I R
Z50 0T, WAL ] L3 7 22 55 iF FHLSD kg, 7 22K
F5i ] Dunnett’ s T3 5, P<0. 05 A 4H2¢5 X,

2 HR

2.1 EHE 8 AREH/NRNEE BRMNMmE
TEMEFE 8 )5, 5 ND 41 Hedg , HFD 4041 DM 41
AN B, DM 4N R e e S
HFD 41t %, DM 41/ B 35 R 2 3 35 4
(P<0.01) ., 5 ND 211 HFD 41 %, DM 411 FBG
1 PBG & (P<0.001) ., WLFE 1,
2.2 FHE&A/NMRIERIER
2.2.1 Mg LR bR
5 ND 41 b #, HFD 40/NEL TC Fi FFA 7KF i
F1 IS A =H/NRBIRE & Kb (xts, n=5)

Table 1 Body weight, food intake and blood glucose in the three

groups of mice after 8 weeks of feeded

Ei=2 Wefral = e 4
Index ND group HFD group DM group
M@(.g) 24.90£0.87  30.57x1.11*°  41.12+1.58"
Body wight
: d
%‘g(.y ) 2.510.27 2.22+0. 17 7.050. 36"
Food intake
& Uit /L
ABIB (mmol/L) o 2 002 7.60£1.03 25, 6826, 41"
FBG
B A /L
éﬁmjéé“m” ) 76020, 88 9.02+0.73  31.16+4. 28"

TE: 5 ND 414 1L, "P<0. 01,"P<0. 001 ; 5 HFD 44 Lk, P<0. 001,
Note. Compared with ND group, *P<0.01," P<0.001. Compared with
HFD group, “P<0.001.

FWE(P<0.01), 5 ND 41 H1 HFD 4H %%, 5 ND
ZHF0 HED £ b #¢, DM /N FBG ,FIns \TC TG ,FFA
F1 HOMA-IR 7K V-3 i &4 25 ( P<0.05) . 5 DM 41
AHEE , DM+V ZHAY FBG \TC TG #1 HOMA-IR i &%
fi(P<0.05), W2,
2.2.2 A ET 0 S0 RN ) 2R £ S

£ GTT SEdeH S # 45W5 /5 15 min B, ND
20 ND+V 41 HFD ZHH1 HFD+V 21 & B 2 44 |-
F2 e KA, Z S5 R N REEF] 180 min B ILKE v
FEVRE B3 5 1 26 A7 i DM 41/ BRUEE 1 98 )5 90
min I P A TR BEAE | 2 J5 JF 4R T B ; DM+V 4178
t=30 min A IMUOKE T 2R, 7E t= 180 min I 1]
13 0 A4, 5 ND 4 H A, HFD 4071 DM 4
AUC . B35 (P<0.01 5 0.001) ;5 HFD 411t
3 ,DM 4l AUC . 2 4 55 (P<0.001) ;5 DM A4
b, DM+V 4 AUC,, i AR (P<0.01) . WA 1,

ITT 5287 ND 44 \ND+V 20 ‘HFD 41 HFD+V
AN DM+V 4119 MUY AE 15 ~ 60 min B Ff 2 51K
5., T DM A 1B S T J5 T [, 60 min At o 2
i, 73315 ND 050 HFD 40 He %, DM 2 AUC,,, 3
BEWE (P<0.001); f1 DM 4 AL, DM+V 4
AUC, B F MK (P<0.01) . WL 2,
2.2.3 RT-qPCR K& PI3K Akt & FoxO1 f) mRNA
#ik

5 ND 40 HFD 2 %, DM 41 PI3K | Akt
B mRNA 3R 3k 7K F- 35 & 25 BE AR (P <0.001) , 1M
FoxO1 ) mRNA FRiE7KF-3 34 5 (P<0.05) ; 5
ND HAHH, ,ND+V 20 FoxO1 ) mRNA ik i #F %
il (P<0.05) ;5 HFD 4 b4, ND 41 Akt () mRNA
TR B FEWE (P<0.05) ;5 DM 4 L, DM+V
20 PI3K K Akt ) mRNA #3544 i 3 5 FoxO1 1)
mRNA Fik B FF#EK(P<0.01) . WK 3,

®2 ANH/DRULTEAACTER (325, n=5)

Table 2 Serum biochemical parameters of mice in six groups

£zt T TE+NERA [ el iR+ BE R T b 2H W B+ A B =R 20
Index ND group ND+V group HFD group HFD+V group DM group DM+V group
25 R M (mmol /L) FBG 6. 42+0. 62 6. 47=0. 65 9.360. 16 7.59+1. 10 18.70+3. 18* 12. 63+7. 06"
SUBE R (mmol/L)TC 1. 63£0. 45 1.41+0. 08 3.29+0.51" 3.20+0. 36 7.190. 47" 4.7820. 63°
H i =R (mmol/L) TG~ 0. 62+0. 29 0.52+0. 13 0.40+0. 13 0. 40+0. 25 2.31+0. 30" 1. 65+0.31°
HF B IEWTIR (mmol/L) FFA 0. 300. 01 0.22+0. 04 0. 460. 14" 0. 3620. 02 0. 69+0. 08" 0. 61x0. 02
S (mU/L) Fins 7. 68+1. 42 7.17+0.24 9.29+0. 48 10. 600. 62 15. 38+0. 74> 14.71+3.87
[l 5% E AR AL HOMA-IR 2. 16+0. 18 2.06=0. 13 3.87+0. 15 3.56+0. 36 12.78+2. 24" 7.47+1.95¢

TE: 5 ND 4145, P<0. 05,"P<0. 01; 5 HFD Z4L4H 1L, © P<0. 0155 DM 41AH1L, ' P<0. 05,°P<0. 01,
Note. Compared with ND group, *P<0.05, *P<0.01. Compared with HFD group, °P<0.01. Compared with DM group, P<0.05, °P<0.01.
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2.2.4  Western blot ¥4 PI3K/ Akt {55 5 i % M
HF WA o> F 1R R GR

5 ND 41 148, DM 4 PI3K,,,, .p-Akt 8 H # ik
JKV- B AR, FoxO1  p-FoxO1 F1 PDK4 198 [ %
IRIKE B E W (P<0.05) ; 5 ND 4 He 4, HFD
41 FoxO1 MYFE 1335 B B, M p-FoxO1 1Y
F5 B F W (P<0.05) ;ND+V 41 FoxO1 7 [ ik

KV ND 4 8 3 AR (P<0.001) , 5 HFD 414
., DM ZH p-Akt . p-FoxO1 (94 135K -1 B
KA, FoxO1 . PDK4 Fll PEPCK (974K 138 ik /K E 35 1
FWE (P<0.05), 5 DM 4 8, DM+V 4
PI3K ., .p-Akt & p-FoxO1 (8 (175545 I 244 2 |
ifii FoxO1 ,PDK4 1 PEPCK {5 4 35 /K- B 3%
FEAK (P<0.05), LK 3~6,

W5 ND AL, *P<0. 01, **P<0.001; 5 HFD ZHAH L, “*P<0.001;5 DM 4AHLL, **P<0.01,
g iy T 0L o 111 5 ANTET A

Note. Compared with ND group, **P<0.01, ***P<0. 001. Compared with HFD group, ***P<0.001. Compared with DM group, **P<0.01.

Figure 1 Glucose tolerance test and area under curve

.5 ND 414 H, ***P<0.001;5 HFD 41 Lk, ***P<0.001;5 DM 4L, *P<0.01,
2 JRE M SR MR £ T m AR

Note. Compared with ND group, ***P<0.001. Compared with HFD group, “*P<0.001. Compared with DM group, **P<0.01.

Figure 2 Insulin tolerance test and area under curve

R3 FA/DREHNLPI3K Akt Fl FoxO1 ) mRNA KK (245, n=5)
Table 3 Expressions level of PI3K, Akt and FoxO1 mRNA in skeletal muscle of mice among each group

HEH fiyoeich TR+ MR R [ o i+ IR 2 4 TS B bR+ N 2
Genes ND group ND+V group HFD group HFD+V group DM group DM+V group
PI3K 1. 000. 05 1.09+0. 05 0. 85+0. 09 0.95+0. 15 0.48+0. 11™ 0. 81=0. 04'
Akt 1.00+0. 11 1. 16+0. 14 0. 82+0. 08" 0.92+0.07¢ 0.33+0. 10" 0. 75+0. 05"
FoxO1 0.53+0. 14 0.32+0. 16* 0.43+0. 12 0.41+0. 14 0.720. 16" 0.26+0. 10"

E: 5 ND 414 L, *P<0. 05,"P<0. 001; 5 HFD 414, P<0. 05, P<0. 01,°P<0.001; 5 DM 414 Lk, 'P<0. 01," P<0. 001,
Note. Compared with ND group, *P<0. 05, "P<0.001. Compared with HFD group, “P<0.05, ‘P<0.01, °P<0.001. Compared with DM group, 'P<

0.01, "P<0.001.
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: 5 ND 414 Lk, *P<0. 05, **P<0.01;5 HFD 4L, “P<0.01;5 DM Zi4f Lk, *P<0. 05,
3 KAU/NEUEEILALLY PIBK I Ake (5 VLR (354
Note. Compared with ND group, *P<0.05, *P<0. 01. Compared with HFD group, **P<0.01. Compared with DM group, *P<0. 05.

Figure 3 Active pntein expression of PI3K and Akt in skeletal muscle tissues of mice in each group

.5 ND diAH L, “P<0. 05, **P<0.01, " P<0.001; 5 HFD ZAH I, *P<0. 05, **P<0.001; 5 DM #AiLt, *P<0.05, " P<0. 001,

B4 HAEPREEIEL FoxOl MEHRE
Note. Compared with ND group, *P<0. 05, **P<0. 01, **P<0. 001. Compared with HFD group, *P<0.05, ***P<0. 001. Compared with DM group,
*P<0.05, *** P<0.001.

Figure 4 Protein expression of FoxO1 in skeletal muscle tissues of mice in each group

{5 ND A8, *"P<0.001; 5 HFD 4148, **P<0.001; 5 DM ZAHLL, “*P<0. 001,
B5 HAU/NREHILIZ PDK4 RIS
Note. Compared with ND group, “*P<0.001. Compared with HFD group, ***P<0.001. Compared with DM group, “*P<0.001.

Figure 5 Protein expression of PDK4 in skeletal muscle tissues of mice in each group

1. 5 HFD ZHALL, "P<0.05;5 DM 4 AHIL, *P<0. 05,
B 6 KU/NRAHNHL GoPase Al PEPCK (Y 155
Note. Compared with HFD group, *P<0.05. Compared with DM group, “P<0. 05.

Figure 6 Protein expression of G6Pase and PEPCK in skeletal muscle tissues of mice in each group
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3 Wit

T2DM J&—Fh 22 Ik Rst A (A8 PRI R BLLR &
fiE, FE B LAAE AR A 3 25 6L AN g B 24 FH S22 40 [A) B
L2 e s SR 8 XTI 3R R ) R g ) a5 R
FEAEDR ) UTAE RS A PR Visfatin 7] /EH TS
AT [ K 2R 52 AR I A W 2 R Wl R Ak LAV R
UiF PI3K/ Akt 5545 il i, HA 58 = LRI )
BEL L BT ST R B Visfatin 7] L) 3# 4 PI3K/ Akt
59 1A% LR LT Wews A pBG il 38 R 44
FEIEAK 4 IOTEPE, T FoxO1 19383k, 540 Lo & #%
JULAH B AN KKAy /N B8 U2 200 ) 28 4 19 486 5L
e IRVS 3FH FoxO1 5 FBG TG #1 HOMA-IR
HIEPEARSEN

B UL R TR AR A Y O B A JE 41 21
Visfatin 35 7 5% M- 5% LAY B8 5 28 flaet | 4 156 4
R IRPRIFIE £ Visfatin I3 1% 5 AR
PIIE i Wi 1 %% U0 A %, 78 BB BE A0 T2DM A B
Visfatin %< B 8 T, $ R T RES 5 R EAH C 1
TR AP 4 & A2 FoxO1 2 B B A 25 1) 5C
SRR e LR BB ILATIZY PDK4 () 3R3K I
AR RO R ARSI o KK Ay B PR /N B
(R EE 5£ R I S 0 e B LAY AR AR
ZEFLRRED 4355 ND 41 F1 HFD 41 %, DM 41
FBG TC TG .FFA FIns AUC y AUC - &2 HOMA-IR
KR B B HFD 41/ B TC F FFA 7K E4% ND
ZH ) g A I S Visfatin A E S, DM+V
414 FBG . TC . TG .HOMA-IR ,AUC, ., Fl AUC 1y 7K F-
B REAR, B Visfatin P S0 BE PRI /N BB  R
U ROBE R A, W PR /N BRUE- B UL PI3K Akt
1435 [N B 2 A PR Rk ¢ ND il HFD 41 I 35 A1
MM FoxO1 A PDK4 Ay R FIEE 1 3Rk K48 ND 21
FHFD 2138 3 5 s R R 5 DM 41885 L
PI3K Akt )5 PR RN 2R 135 1 28 3k 18 Wb 25 1% o, i
FoxO1 } PDK4 F& DX L 1 3R 18 7K F- 34t 35 P AIC
ARSLEGIESE Visfatin T T H #8 Jl FoxO1 A1 PDK4
(f)753% {H HFD 44 % DM+V 2 FoxO1 5p-FoxO17%&
FIKF- IR GG RA — 2, BATTHE . (1) FoxO1 A MY
H R AL AE M , P A 592 2R 4k J ek 55 o Ath 2
FI RS B FH A G, AT SZ ) FoxO1 1Y 3k
(2)FoxO1 A8 = AN Ake 451 09 Wi 8 1k A7 o5, B
Thr24 | Ser256 Hl Ser319, 1fi A< 52 & HUR U T
FoxO1 FE MR AL i Horh 2z —  ARe e 3R

p'FOXOlEH]J(EF‘E(J%%iiO

FoxO1 Al 55 H T Uil s PDK4 1 5% ) T
R, PDK4 AT 5 P el e ot S il 52 5 W e Ak 2K 1
I/ DR AR TN = B2 FRAIG A , DT I8 5 0 S A FOp
PR35 A% 1T 46 2 M -6- W IR 1 ( GOPase ) FITE 1R s 1
VAT 2 2 38 i ( PEPCK ) J2 4 £k Bl 57 A= 114 5% gk
filg 2 WFgE & B AL S PDK A, i E LY
T A S8 B DTS S AR~ V0TS PR Lo K 02 3 N T TR
U OB A, 3E NS 2 AR 4 A0 s, Tl
PDK4 JER 5, AT B MBS | 2ot IR™ 76 AR /DN
LR IR AYAT40 0 PEPCK F1 G6Pase 235 I i 14
Jin, miAmEl PEPCK #1 G6Pase it 3 34 AT 3 i3 i /b T
BESEAE TG TRV AR5 DM+V 41/ R
HHNLH PEPCK AR A RALT DM 4/h, 5
FIRBFIESE R —3, {2 G6Pase & H ik L i %
St AT AE RS A T S Visfatin 5 R] 440 AR El
I, E— 2 H g Visfatin 13 635 IR AH S 6 FE 48044 U
WF7E KRR SRR FH Y Visfatin XIS 840 54
TR AR R A2, A 1 T 5 gF— 25 ik 52
Visfatin 7EWH R IR FAITER .

M2, TE KKAy 85 R G /IS BUE i L ZH 21
Visfatin 1] &3 i1 PI3K/Akt 342 T ## FoxO1 ,PDK4
MIZeIR , REUCE IR TGN IR MFEH . AIF5E 0
FETE—E W RSB | Jo SR Ak 252 5 W) 6 38 i AH OC
o HE S [F]SE FH A5G 5 T4 PI3K/ Akt/FoxO1
{5 5B JE MEL FoxO1 S H T iF oy F I k284
DUHA SR B8 s F TR 7 v S v 7 A
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JET NF-kB/IxBou {5558 B 380 28 1) it 13 %
P IR 565 6 K B 1 F 0 L 5

O E WL KRB B TRECT 2 e g

(LRKFREH I EEG  KEFE 1301172, 38T F L4 b EIRIT EREE R WYL 518101,
3RBEREH RS, KA 130117)

[HE] BHW AR BERIT BRI 20T S Kk T R R RIS RPN, ik B
30 3 0 SR LA DR R R (MSU ) 35 A K BV IR AU DG 48 YR 20 DR BRR AT < 3 8 Rl Bk B RNA YT 7 d, X iR
H O IRBOKABE (1 me/kg) 45257 d, R STLIEEAFRW, 5T MSU AT f 25 52 & 1l v 4 28 4 L IR 7 A - 18
(IL-1B) (A 26 (1L-6) A1 Jif 984 35 FE FHl F-o0 ( TNF-c ) 11 7K SF-, S FH < 38 8 1) 3ol 2 36 7 50 2R B 35 306
(P<0.05) ;38 H AU A=A, #E— 20 W T @R R TR, IR R R OLR AT T 098 45 R 3%
B <388 22 A3k " BTG T MSU 5 S A% R F «B(NF-B) A E ., MSU AT, 2 Sk 41 ) 2
FEHT NF-kB p65 BT AL AL 1 kB-o(IkBo) BIREMR . £518 I ZM) 3 S LB I AT G385 40 i) NF-kB/IkBa
{558 B A AT ARZ 2% MSU 75 & 1 S g KU OG5 R AR 3P 7E AT

[EiIE]  BEAAFIM E SPEIR ST 4 KEUBIRL ; NF-kB/IkBa

[HESYEE] R-33 [ xEk#RiIZED] A [XEHS] 1671-7856 (2021) 09-0024-06

Protective mechanisms of “smoothen meridian and clear turbid dampness”
acupuncture on rats with acute gouty arthritis through the
NF-kB/IkBa signaling pathway

QI Wei'?, LI Li', ZHANG Yue®’, MU Shuangshuang’, HU De’, WANG Shumin®* |, WANG Zhaohui'*
(1. School of Acupuncture-Moxibustion and Tuina, Changchun University of Chinese Medicine, Changchun 130117, China.
2. Orthopedics, Bao’ an Authentic TCM Therapy Hospital, Shenzhen 518101. 3. School of Pharmacy and Medicine,
Changchun University of Chinese Medicine, Changchun 130117)

[ Abstract]  Objective The present study aimed to investigate the effects of “smoothen meridian and clear turbid
dampness” (SMCTD) acupuncture on a model of acute gouty arthritis and explore its underlying mechanisms. Methods
The model of acute gouty arthritis was induced in rats by monosodium urate (MSU) crystal injection. Next, the rats were

treated with SMCTD acupuncture for 7 d or orally administered colchicine (1 mg/kg) for 7 d. Results MSU crystal

[E€TA ] HE A=A T H (82074570,81774393) 3 MR RHEUL ITHRIBUH (20160101223]C) 5 HARE HE T T =" BHEHAR
Tt H (JJKH20200876K]) .
[EEB N 1706 (1974—) 53 #0821 AE S0, B9 5 1] - S50 TSR 119 16 DR S ALFESE . E-mail: qiwei0802@ 126.com
[EEEE ] BRI (1973—) &, B2, WL A S B9 1) R XU 5 . E-mail: wzhqiwei@ 126.com
TR (1965—) , 2, 8%, 1A 0 BT 7 i AE Y S5 AR F St 59T K . E-mail. wangsm@ ccucm.edu.cn
LR EEE
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injection induced a significant elevation in the concentrations of the serum proinflammatory cytokines interleukin (IL)-1,

IL-6 and tumor necrosis factor-a. (TNF-a). Treatment with SMCTD acupuncture significantly reversed these MSU crystal-

induced alterations ( P<0.05). The therapeutic effects of SMCTD acupuncture were further examined by histopathological

examination. Exploration of the underlying mechanisms of its actions revealed that SMCTD acupuncture inhibited the

activation of the nuclear factor kB ( NF-kB) pathway, which was induced by MSU crystal injection. SMCTD acupuncture

also significantly inhibited the activation of NF-kB p65 and the degradation of protein kB-a (IkBa) after the MSU crystal

challenge. Conclusions Taken together, our findings demonstrate that SMCTD acupuncture has beneficial effects on MSU

crystal-induced acute gouty arthritis, probably by inhibiting activation of the NF-kB/IkBa signaling pathway.

[ Keywords)
NF-kB/IkBa

I KR RAEPE T R —FIE X & i T 58l
PR1ZER ( monosodium urate, MSU) b A 76 A A& 2H 21
AR P A DR B, TR R AR 3 T 5 A Bl
A AR T A E b 2= 4% ) AR N 32 3198 K
RFRIAIE > g KU RS T 3 T B TR 24
PRI PR IR 245 ), an Ak HS R0 R 24/ 30 S AL i 4 o)
I BOKANGE 5 R B R PR AT A e -
BRI 25936 97 X XA #5 , (B8 XU B e 52k
B, T 3 25 W 3a o7 ) 2 7= A IR Y 25 1
I R b 38 D5 B 7 R | 22 A 1 B v A B i X2
/S Igr

AT 5T 22 46 v AE SRR YT IR KU SCT R
M B A RO B AT 2 B B2 B U
PR —FIE R, O BRI R ROV & A R IR AR,
JUFTERIVERT, I ELAE VR TT P IR AR DGR v o7 200
PO R T SR AR AR Z R, R, B A
TR T RO A= A WL Ok B2 B B, 5T
R EEIRINECRT DA A7 T4 A2 7L TR A 1Y) o 25 2
HERZZAAR R R RN IR 20 2451 00 1] e B B B SR
RAEI

B R 2 5T SRRV E A SCEaE
T 3 POAR 5T 00 S RE A AL v | v B AT 258 48 i 51
| L 1) 5 9 B L A 5 b A% SR 2 AR I s
T A SIS A R AE BT v B 05 AT R4
Y N-HIUBE-D- R A Z R 2 A5 PR T SE R0 B
SR ], HLJG I B @IVER . A BRI R,
H B T O B T A R S I A L e, O
WD TR M A T IL-6, IL-1 Fil TNF-a (1
JECY L BRA B T R ST AR AR R R TL-18
() RN BT TL-1 2RSS PR AT 2 2R
S 5 | S B D S, 36 3R B B R i e 4 R LL- 18
(IR A M | PR

i RS e L TR X8 P o XU DG 48 (R

“smoothen meridian and clear turbid dampness” acupuncture; acute gouty arthritis; rat model;

HRAFATARITRHOR R MSU 755 1 K B2
PRV R RIREA R Bl @ 2R o
TR YT AP U ST 2 A Al TR Oy i
WA R BOE FH Z 2 = 15 KB Z BB
IR HJEAG T, M O A (E I L AR 45 2
PR = A S LUG AR | B 28 4% R DR ik, e
PERRIA T MEHEN = I, e Z i PR
2, BB A

(B, A B B R S KU S
RO VR P AR, ASBIETE R 3 AR
it aE 2 A FHEE NG T IR MSU 7 T 10K R
ST AT R VR HIBILY

1 ##FFHEE

1.1 SKIEEhY

ML TR AE AP H AR A PR A [ SCXK (i)
2020-0001 ] W4 3K T T 5 % 9 L 9% ( specefic pathogen
free ,SPF) HEPE SD KB 40 H 6 &I, /A (220+
20) g, KEAHKBEYRK, HREFE 1E, &
R KB T B 245 KA AR B 2% O 234t #E (TACUC-
20190169) , 7E K FH b & 25 K% sh ) o0 R 7
[SYXK( 7 )2018-0014 ], /™4 4% it i [ S50 s M) 45
PR BB, 3 5F 3R TR,
1.2 FERFSXNE

FRAANBEF ( Cp HysNO, , 53 F 1 :399. 44) Il [
LW 255 o 6 IR 8 &k ( CSH,N,O,Na, 43 F &t
190. 09) 4 [ Sigma; IL-18 IL-6 Fl TNF-o 7] £ 15
W 1 B 50 8 Hi-p-NF-kBp65  $7i-NF-kBp65  4i-p-
loBo  Hii-IkBa %5 It A HT K 4 B Cell Signaling
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(L) HAEMY (SDZ-V ) iy H 1 4E
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(2) BARIL ; (3) “Z R FF L4 5 (4) BROK AL B
A, BB K B ARFKKANGE (1 mg/kg) 7 d,
1125 A 2H A AR 2 D) 2653 AR ] 4 i AR BEER K TE S
EHRAITARYE S % SOk e R S
LRl 1511 S 5 Esval | 3 S ANV ) 7)) RN R
PR BT e =B ELR 5 mm; < BABR IR, BRI
5 mm;“ =S EHOH 3 mm, EFHE AL, LA
— M) f = B - = B AE Ry it B A N B 2
U (2 Hz,0.6 mA,0.45 ms) 15 HLEF I3, LAK BUAY
KRR B2 B B, AS 52w JRR B R0CSR 0 B L B H
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A FR-1B; B AN -6, C. IR SEIN T-a, 525 AL, ™ P<0. 01; SERAIALL, “P<0. 05,
B A R AT AN A Y R S R
Note. A, IL-1B. B, IL-6. C, TNF-a. Compared with control group, *P<0. 01. Compared with model group, *P<0. 05.

Figure 1 Effects of SMCTD acupuncture on serum proinflammatory cytokines.

TE: A 2L BB C BRI (1 mg/kg) 5D “ A A" k4
B2 m Ak B R OC T L SR B A (5
Note. A, Control group. B, Model group. C, Colchicines group (1 mg/kg). D, SMCTD acupuncture group.

Figure 2 Effects of SMCTD acupuncture on myocardial histopathological examination

W 52 A, * P<0. 01 SEOUL A, *P<0.01,

B3 @RI X NF-xB 15538 B 9510
Note. Compared with control group, *P<0.01. Compared with model group, **P<0.01.

Figure 3 Effects of SMCTD acupuncture on NF-kB pathway
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Establishment and evaluation of four models of intrauterine adhesion and its
effects on endometrial receptivity in New Zealand white rabbits

ZU Zhenyu'* , LUO Min** , SHEN Dongxiang®, ZHANG Ke®, LI Junpeng®, CHEN Jie*, WU Lin’
(1. Guangzhou University of Chinese Medicine, Guangzhou 510000, China.
2. General Hospital of the PLA Southern Theater Command, Guangzhou 510000 )

[ Abstract]  Objective To explore the effects of four different modeling method on endometrial receptivity, and
establish a stable and effective experimental animal model of intrauterine adhesion (IUA) with clinicopathological
characteristics. Methods New Zealand white rabbits were randomly divided into 5 groups, according to different method of
damage: chemical, infection, mechanical, thermal, and sham-operated (control) groups. Rabbit bilateral uterine tissue

was collected 4, 7, 14 and 28 d after treatment, and pathological changes were examined on both sides of the
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endometrium, using hematoxylin-eosin and Masson staining analysis. The thickness and number of endometrial glands and
fibrosis area ratios were determined to evaluate the severity of adhesions. Pregnancy rates and the number of embryo
implantations were used to examine reproductive function. Results  Histopathological observations showed that both
endometrial thickness and the number of glands decreased in the chemical-injured and heat-injured groups compared with
the control group 7 and 14 d after treatment (P<0.05), whereas the endometrial fibrosis area ratio was increased
(P<0.05). There were no significant differences between the mechanical damage and control groups. At 14 d after
modeling, the pregnancy rate and number of uterine embryo implantations decreased in the chemical compared with the
control group (P<0.05), and the number of rabbit embryo implantations was significantly reduced ( P<0.001) in the heat-
injured compared with control group. After 28 d of modeling, the chemical, infection and mechanical groups had basically
recovered, but not the heat damage group. Conclusions In general, the histopathological changes observed in rabbit uteri
after chemical injury modeling were more similar to the characteristics of moderate and severe IUA in humans, indicating
this approach may be used as an effective model to investigate moderate and severe human IUA, and provide a basis for

future in-depth study of the pathogenesis and treatment of IUA.
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F128 d e & AR B N AR RS H . K5
4.7 A1 14 d, WS RG34 A4 0 28 Fn A
PG AFXT 18 T AR 2 0 75 A B A 5 ) 3 o ik
A Y EA B E 22 (P<0. 05) 5 HLARER S XU 10
4 Al R 28 d, T 14 d A ERIAECH
HZ (P<0.01) , MR 5205 P BERR A% B 7544
SRR W EA RENEZER (P<0.001) ; 5BTFRA

T 0 B U 8 IR HE A Ak

AL, MUBAR 175 40 7 B A 25 H s A i /b, G W 35 22
S(P>0.05) (&l 3),
2.3 Masson FEIFMN ARG EFENIGERNTL
EHFER LR A R FUILA G AL £
T3 ARG R B e o 0 £, 3 D G it 2 4
KA, U ZH A7 E Y IR £ e 5 T AR B
PR, RIARRLF A3 E . A5 IR i
TN ) J5T 48 A HE 91 25 L B B 4 4 A A AN B
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B1 A4UEk)s a2

Note. Bilateral uteruses were extracted and morphological changes were observed.

Figure 1  Gross morphological changes of the uterus after modeling in each group
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B2 AR NIRRT O

Figure 2 Intrauterine gland conditions of rabbits in each model group

A B.C.D M 4.7 14 F1 28 d S5 WIEIRAZ B A8k, 5 1AM, *P<0. 05, *P<0.01, **P<0. 001,
B3 AULERE AN R A 15 B ARAARE B 44T Ee

Note. A, B, C and D, Changes in the number of intrauterine glands of rabbits in each group after modeling 4, 7, 14 and 28 d. Compared

with group II, *P<0.05, **P<0.01, **P<0.001.

Figure 3 Number of endometrial glands in each group at different time after modeling was analyzed and compared

2.4 HE #&f Masson L2BEMIRGEFERIER
EETK

IEHFENRERIEBORE, FEFRTEA
FLIRCJE 5 B siih B . O 20 3 09 1 A0 A -
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FERERLIG 4.7 14 F1 28 d I 45 AR AL F) 3 DY

JEEE . ARG 14 d, HUBUBGL XU 15 20 Ak 2= 4043 41 A0
T3 4 5 PN RS FE 1 AR T ( P<0. 05) 5 fk 23t
AR AEE RS 28 d, NI REAREL T 14 d AHYE(P
<0.01) , MM #4519 20 P9 B8 B AT A 2 F B, LA i
HVEZE R (P<0.001) ; ST ARAA L, MU G AL
P05 2 RIS 15 4 1) P9 R JEE B AT %, O b 3
ZH(P>0.05) (K 7).
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Figure 4 Intrauterine membrane fibrosis of rabbits in each model group

T A B.C.D: S 47,14 F1 28 d e INIEEF 4L @ AR LAtk 5 11 1A EE, *P<0. 05, **P<0. 01, **P<0. 001,
B 5 A4 b5 AN [ i) ] 75 P9 IR AT b T AR H 40T HL AR

Note. A, B, C and D, Changes of area ratio of intrauterine fibrosis in rabbits in each group after modeling 4, 7, 14 and 28 d. Compared with group II,

*P<0.05, **P<0.01, **P<0.0l.

Figure 5 Analysis and comparison of area ratio of endometrial fibrosis in different time after modeling in each group

2.5 EFAINEERIIFAR

PR R T ARG LA 05 4 LB 2 XA 47
21 LA AR AR 45 4 T TR T N
ARSI REZL AL (BT 8) o MR T B RARIE e Wl 4%
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TE N R B T P E R TUA i BRURRAE,

WA TEE R 14 d )5 e g TS
B, HH AR FE N TS IR E R H ., 45

BREEF ARG, fb 24005 41R 30 55 41 %+
EIIGE RECH /D AT R R T e, ¥ B W
2558 (P<0. 05) ; AL XU 05 2 FnA LA 62 43 4
Yo T B B VR B 25 PR A RN 3R R A0 L T8 A 40
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A A T EHSUEERUR 14 d 17 HE 2 @I Masson Y40,
6 AR GT e AR B O
Note. HE staining and Masson staining were performed on the rabbit uterus tissue of each group after modeling 14 d.

Figure 6 Intrauterine film thickness of rabbits in each model group

H:A B.C.D: &R 47,14 M1 28 d JFRTFENRERERZEL, 5 HAHMLIL, "P<0.05, "P<0.01, ™ P<0.001,

B 7 AU IS AN IR B ] 5 P R R BE 4T LR
Note. A, B, C and D, Changes of intrauterine membrane thickness of rabbits after modeling 4, 7, 14 and 28 d. Compared with group II, *P<0. 05, **P
<0.01, **P<0.01.

Figure 7 Analysis and comparison of endometrial thickness of each group at different time after modeling

TEAEBUS 14 d ST AGEIIRE ST, Geit it S B IR G5 R A H BT IR (AL H Sk bric KO FE AR .

8 RIS 14 d R T E IR AR
Note. Reproductive function experiment was carried out 14 days after modeling, the number of implantation and pregnancy rate of female rabbits were
statistically analyzed (the area marked by red arrow is implanted embryo in uterus).

Figure 8 Implantation of rabbit uterine embryos with different modeling methods
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VR | FE— 25 50 UF A RO e ek L
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B9 K47 d 5 RFEIEIRE K
JH SR PRE H 23 Hr He s
Note. A, Number of embryo implantation. B, Pregnancy rate.
Compared with group I, *P<0.05, “*P<0.01.
Figure 9 Analysis and comparison of pregnancy rate and

number of embryo implantation in each group after modeling
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Determination of the main biological characteristic values in
hACE2-KI/NIFDC mice

WEI Jie*, WANG Hong", LIU Susu, GUANG Jiaona, ZHOU Jiaqi, FENG Yufang, QIN Xiao,
WANG Shasha, FAN Changfa, FU Rui, YUE Bingfei "
(National Institutes for Food and Drug Control, Beijing 102629, China)

[ Abstract]  Objective To study the biological characteristic values of human angiotensin-converting enzyme 11
(hACE2) -KI/NIFDC mice. Methods Ten hACE2-KI/NIFDC female mice at 4 and 8 weeks of age were tested for 11
organ coefficients, 22 physiological values and 13 biochemical values. Statistical method were used for data analysis.
Results The 4-week-old mice had higher values than the 8-week-old mice in five organ coefficients ( spleen, lung,
thymus, left kidney, right kidney, P<0.01) and three physiological values (mean corpuscular volume, mean corpuscular
hemoglobin, eosinophil granulocyte, P<0.05). However, in the 4-week-old mice, the other five values were below those of
the 8-week-old mice ( percentage of monocyte, alkaline phosphatase, P<0.05; heart organ coefficients, aspartate
transaminase , phosphorus, P<0.01). Conclusions These findings may provide support for the application of hACE2-KI/
NIFDC mice.

[ Keywords] ACE2; transgenic mice; organ coefficient; blood physiological values; biochemical values
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R4S bR AL 55 . 40 M T 20 (WBC) | 21 40 i i 2
(RBC) ML/ (PLT) | 1L 21 26 1 B (HGB) |
Y21 40 R B (MCV) | ST 35 20 40 g i 21 28 1
(MCH) | Ifil £1 2 M ¥ B ( MCHC) | 21 48 jfs Hs #1
(HCT) SF-¥IE1 40 i 21 40 M 53 A 8 B (RDW) | 14
LA AR 34 /MR R (MPV) |l /N
FL(PCT) AL /MR 53 A5 B2 FE (PDW ), AE L F8 bR
1 N AR EILFER M (ALT) KA R RE R M
(AST) BV H (TP) & (ALB) | 1 5 iR 1
(ALP) JRZE (BUN) WUEF(CREA) #i%j## (GLU) |
BE(CA) B (P) EHEEE(CHO) RHELE (Thili)
FAH =E& (TG) .
1.4 SitEHE

i FE R IS AU 2 T S S B B | 45 R DL
BUB bR EZE (x+s) Fom, I SPSS B4R 37 #
A KB gt o A Rl 22 5

2 #R

2.1 EBRFNEER
11 WSS R AR AR, 8 SRR AL g i e iR |
A AESEREESLHMET 4 FiRA(P<
0.01) O SR E 4 HE T 4 Ji 4L (P<0.01)
A B AE B AR AR A EE
SR TR EEER (R 1),
£ 1 4B 8 A hACE2-KI/NIFDC HINE#S R R 4

Table 1 Organ coefficient comparison of 4-week-old and

8-week old hACE2-KI/NIFDC mice

i H

[tems

4 B (n=10)
4-week-old

8 JEI& (n=10)
8-week-old

L Heart
JIF Liver
Jig Spleen
fiti Lung
it Thymus
2B Left kidney
A5 Right kidney

2B R Left adrenal
£ AR Right adrenal

FEONER Left ovary
1750 5E Right ovary

0. 0052+0. 000544
0. 0046+0. 0006
0. 0040+0. 000544
0.0084+0. 001144
0. 0053+0. 001344
0. 0070+0. 000544
0. 0067+0. 000744
0. 0002:0. 0001
0. 0002:+0. 0001
0.0001+0. 0001
0. 0001+0. 0001

0. 0064+0. 0006
0. 0045+0. 0006
0. 0030+0. 0004
0. 0063+0. 0009
0. 0035+0. 0009
0. 0061+0. 0005
0. 0064+0. 0012
0. 0002+0. 0001
0. 0002+0. 0001
0. 0002+0. 0001
0. 0002+0. 0001

5 8 R, 44 P<0. 01,
Note. Compared to 8-week-old group, 44 P<0.01.
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2.2 HBERNESER
4 JAIEAE MCV  MCH  EOS #5#5 I % T 15 8 J
HZH (P<0.05) , 7 MON% $5 b5 L AIK T 8 JR# 4.,
HA 18 T PR bR G V22 5 (R 2)
R2 48 A hACE2-KI/NIFDC IfiL i
A AR BRI LA

Table 2 Blood physiological values comparison of 4-week
old and 8-week-old hACE2-KI/NIFDC mice

miH 4 JE 8 JHE
Ttem 4-week-old 8-week-old
FAIITEL(10°/1) 5.39+1.36 3.78+0.87
WBC s O
LA EL(107/1) 10.2620.52 10.55+0.41
oot 26=0. 5520.
4
MZLEE 1 (e/1.) 159.808.08  159.60+7.63
HGB
IR ERR (%)
T 48.69+2.64 48.97+2.48
AL AMRB(L) 47.37+1.054 46.42+0.66
MCV ==l
SER LM F H (pg) 155720504 15.140.24
MCH =210 *
ML E AW (/L)
CHC 328.40+9.41  325.90+6.12
Y0537 5 (%)
O 14.5240.99 14.09+0.80
e o
i/ R(10°/1) 681.40+89.32  746.30+67.13
PLT
I /MRFERR (%) 0.17£0.02 0.190.04
et 17=0. 19=0.
SE /MR FR (L)
v 2.4120.19 2.49+0.36
M/ NS BE B (%)
PDW 16.62+0.78 16.02+0.61
WREL A4 (10°/1) 5034125 3.5220.89
i 03=1. 52+0.
AR (10°/1) 0.000.00 0.0020.00
MON AU AU
PRI B (10°/1) 0.35+0.15 0.26+0.15
NEUT DA e
ERERAIR(0/L)
FOS A0 AU
PR RN T (10°/1) 0.000.00 0.0020.00
BAs .00=0. .00=0.
WMEATIEE L (%)
. 93.05+1.90 92.45+4.03
LIS H (%) .
MONT 0.2020.17 0.35:0.46
PRI 4 E (%)
NEUTOL 6.35+1.95 7.033.99
RERRTERLANIE 4 He (%)
05 0.37+0.65 0.07+0.06
RERR R AT 4 e (%) 0.03+0.07 0.0340.05
BAS% oD o=l

245 8 R, 4 P<0.05,
Note. Compared with 8-week-old mice group, 4 P<0.05.

2.3 H{IERMIELSER

4 JHIYTE AST P BIHE 45 - KT 8 JRlib 4
(P<0.01),7E ALP #5845 WK T 8 4 (P<
0.05), H4x 10 Wi bt i EMER(£3),
3 Fh’i?

WA 2 55 3h ) A W 2 B s SR B R R R ) 22
SR I /N UG 32 A W 2 e 3l AR 4 SRR 8
s /INER 4 L /)N BRUR: 38 45 UL FFJ%JJ!IAFJﬂ‘{\
8 A WIAZR T AT /N BRAY 3a 7K P, 3 — R[]
FEE T3 TR AN,

hACE2-KI/NIFDC /)N R 27 S TA R 37 28 e iR
R I R B MLEE 25 MRSz

I ERFST I R I A SR sh

HEM@% EFRA AR AR A R DE AN 0 fa FE AR AR DA
W EEE R RERIAE T . PRt I AN T R 1 /N BRI
A=) R I A A R A5 Ry L H A T B A B, (H
FH T ek i 98 5 i A 9 o 2R Y BRLARE N B K
ARRAYFEIEALIE T 4 R 8 JRI WS MEd:

=3 4 FH 8 JEH hACE2-KI/NIFDC
M A AR PR Y E

Table 3 Serum biochemical values comparison of 4-week-old
and 8-week-old hACE2-KI/NIFDC mice

WA hACE2-KI/NIFDC hACE2-KI/NIFDC
Item 4-week-old 8-week-old
WERMBIEBH(UL) )
ALT o o
KRR RIS (U/L,
RIEIRER(U/L) 06 10,97 8348 154.00425.35
AST
4
A (/L) 55.742.96 58.03+4.39
TP
o/L
FEEH (/L) 26.53+1.29 27.821.60
ALB
R R A L
PR (U/LL) 150.95+12.26%  225.14x80.15
ALP
PR R (mmol/L) 10.611.49 10.16+6.05
BUN o S
WL ( wmol/L)
Lo 21.88+16.7 39.92424.01
A (mmol /L)
o 7.69+1.17 7.26+2.16
#5 (mmol/L) 2.12+0.16 1.93x0.93
CA
@i(m‘;‘ﬂ/” 2.62+0.2544  4.1420.61
BB R (mmol /L)
b 2.2+0.25 1.970.28
il =75 (mmol/L) 1.3740.23 1.25+0.23
TG T T
ISV [EE: .
= Hﬁliﬁé}rm"l/ L 4.95:2.96 6.87+14.36
.bih

TE. 5 8 ESAAMILL, 4 P<0.05,44 P<0.01,
Note. Compared with 8-week-old mice group,* P<0.05, 44 P<0.01.
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I 75 22 502 S W 3 4 P9 #8% EIR S Y AR 2
Febr , TERREIRIS A 22 4 PR b 200 T 1 B 2 R 8K
AR PPN A AR PR i R 287 AR g,
8 JEIMA L (A RaL il R 2 AR S R A e
fIXT 4 JHI2H (P<0.01) COHESRE A /3 T 4
JEREEL (P<0.01) Bl JE % B, L il B A 2
B BT B R — B I A D K i
TR RS B T RE 1 0 Ak IR A 5 A0
FIMERR 250 8 JEIIS 4 i T 4 JEIWA 41, J ke s Bt 25 ]
W48 K hACE2-KI/NIFDC /) B A9 .0 U 42 1 G g
HAE

I 90 A B A AR A o R BB 2 7 OE H
FILREFRIR . AHFFT I A /Y 22 il A FRFE AR AN 13
T i A= A48 F5 H, { MCV  MCH , EOS , MON% P4 5
HETRFEFR AN AST ALP P =T 2B AL 48 FRTE 4 RN
8 JEI M4 Mt 4 (B) A7 7E 22 5%, Bk T B 2L S etk 3=
IR A B B AE I S s R D RE Y 2
MCV \MCH 2 [ B 2T 4 Jfd (4 B2 R il 21 88 1k FE 45
b, BIFELE 4 R & T 8 JEI A TH I | X — 25 SR LA
B BUBAT 5 21 40 B A R8N LA R 1l 21 2 1138 452
BERCARITENL ., EOS JEid U 645 ,4 JHIE & T 8
JEL % s MON % 2 40 il S e 48 A, 8 Jl i /i - 4 J %
XA FE AR 0 A8 Ak S e B o ) 8 15 200 i A e
AW ACRAIRAS . Hodr 3 AL IR RIS 8 JAi
Him T 4 AL, AST ALP 2140 IF Ui fig
PSS bR, PR PR B DI Re A8 4n . 7E 0 i/
SREAT I B DO BBV A B, 75 22 HE B 00 R ) 8 2 5
ORI, A28 B R AR W58 b % JE /N R
AN JE iy 22 S Al AR BAE Ab 48 AR A X8R /D 3R] B
HIMEAA L IR S g, &
W 4~5 B/ REAT e e B gg . X F
WP AR AR R, 4 JRTIS A 8 i 4H 18 T 48 A Al 10
WAEAGFR R A Geit e 22 55 BXF T 259
R P A A ) /s BROE 9k 16, A R e B
FE L TEPEAN A W48 b it 5 5 DG T SR 8 A8 £k 7T R
G Qb AN
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[HE] BB MERCEZE(FXR) 7EIE/NH M (NSCLC) 418V & 1 2 325K F 38533 T FXR
1E NSCLC 20 a3 5 FnR2 28 vh o4 275 58 miR-21 AKSEAMISE, ik 7 2010 4F 5 2012 4E[], BUAS e F R
B 80 5] NSCLC ZHZU L Fex i 1E # 220, 38 3L S 41 b3k Western blot 4387 NSCLC ZH U4 & P FXR ik,
DL NSCLC #ififl A549 T4 i1t CCK-8 ¥ Transwell #: 1 qRT-PCR VR4S A R EE 19 GW3965(1~5 pmol/
L) X AUAEIE 1 (2280 miR-21 K520, A e Yo b ARk 3T B Sai AL miR-21 3835, H P74k o 4 s o (=222
HIRM , SRR EER M0 FXR 5 miR-21 Z MK R, SR 5480 M HEMIR I & 24U e, FXR 78
NSCLC 4P 3k 8 FFE AR (P<0.001) . Kaplan-Meier 43 #7 #8758 FXR IR A TR NSCLC % WS 8 2% (X° =
4.496,P=0.033), FXR fm fKFRIAMY NSCLC 7EIG RS IR/ T 20 AR L4555 8% (N 4330 B vk
5 (P<0.05), GW3965 LAFI HLAKHE /7 AR #E T AS549 4 rh FXR 25 1335, 104 T 40 M i 34 5 Fn iR 28 R R AR T
miR-21 Fik, miR-21 i ik BEFWH T FXR X NSCLC 4ufi A K Mz 22 i i V5 (P<0. 05) , 7 H. miR-21 JLEk &
FHHITR FXR X NSCLC 42k K AR ZE MM &I/E T (P<0.05) o AHOGR S UEST FXR 3 i #8 1] miR-21 SR 30
NSCLC ZHMIISFEFIRZE, Spearman 23T 78 ,NSCLC b FXR 5 miR-21 1931k 538 74056 (P<0.001) ., Kaplan-
Meier 7301 7, “ FXR (K357 F1“ miR-21 R34 " AER A T T NSCLC B 22 15 (X* =8.201,P=0.004) ,
548 FXR #ad Fi#miR-21 P NSCLC 44 & $ER 8% FXR/miR-21 AT REAEIAYT NSCLC AW TE SR I

[%827) BERESZIR,; miR-21 A5/ NI Bl 197 ;4278

[HE53%ES] R-33 [ EkFRIZAS] A [XEHS] 1671-7856 (2021) 09-0043-08

Farnesoid X receptor inhibits the proliferation and invasion of
non-small cell lung cancer cells by downregulating miR-21

WANG Zhenhua'*, CHEN Jinliang®, XING Yuanyuan®, GUO Xixi', LI Dongfei'
(1. the Second Department of Thoracic Oncology, Xinxiang Central Hospital, Xinxiang 453000, China.
2. Department of Respiratory Medicine, Nantong First Hospital, Nantong 226006 )

[ Abstract]  Objective To observe the expression levels of Farnesoid X receptor (FXR) in non-small cell lung
cancer (NSCLC) tissue and cell lines, and to explore whether the role of FXR in the proliferation and invasion of NSCLC
cells is related to the regulation of miR-21. Methods From 2010 to 2012, 80 cases of NSCLC tissue and matched normal

tissue were collected. The expression of FXR in the NSCLC tissue and cell lines was analyzed using immunohistochemistry
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or Western blot. The effects of GW3965 (1~5 pmol/L) on cell viability and invasion and miR-21 levels were evaluated
using CCK-8, transwell and qRT-PCR. MiR-21 was overexpressed or knocked down using transfection technology, and the
effects on cell viability and invasion were evaluated. Moreover, the relationship between FXR and miR-21 was analyzed by
double luciferase assay. Results  Compared with the adjacent non-tumor normal tissue, the expression of FXR was
significantly lower in NSCLC tissue ( P<0.001). Kaplan-Meier analysis revealed that low FXR expression predicted a worse
prognosis for NSCLC patients (X*=4.496, P=0.033). There were significant differences in clinical stage, tumor size, T
stage and lymph node metastasis (N stage) between high- and low-FXR tumors ( P<0.05). GW3965 promoted FXR
protein expression in A549 cells in a dose-dependent manner, inhibited cell proliferation and invasion and decreased miR-
21 expression. Overexpression of miR-21 significantly reversed the inhibitory effects of FXR on the growth and invasion of
NSCLC cells (P<0.05), and miR-21 silencing significantly enhanced the inhibitory effects of FXR on the growth and
invasion of NSCLC cells ( P<0. 05). The double luciferase assay confirmed that FXR inhibited the proliferation and invasion
of NSCLC cells by targeting miR-21. Spearman’ s test revealed a strong negative correlation between FXR and miR-21
expression in NSCLC specimens (P<0.001). Furthermore, Kaplan-Meier analysis revealed that a coexistence pattern of
“FXR low” and “miR-21 high” predicted the worst prognosis in NSCLC patients (X*=8.201, P=0. 004). Conclusions

FXR inhibits the growth of NSCLC cells by downregulating miR-21, suggesting that regulation of FXR/miR-21 may be a

potential strategy for the treatment of NSCLC.
[ Keywords]

AE /N 40 B Jili 9% ( non-small cell lung cancer,
NSCLC) J2 fili i i 5 22600 sE TRt | Al
NSCLC #Rif VI bR R 5 5 4F A9 B A A7 R T
15%" . Wik, A LEHER NSCLC 4> FHLH, T
B 1R JT M N, 35 2 BE Z R ( Farnesoid X
receptor, FXR) JEA% 32 VR 48 S 04 55 53, BE X 45 s
TS JEA7 A P8 22 BT R4 70% 4 i
R AR H B, FXR AT RLTE I3 o 3k B 3R JR
W, X AT AR 2 Hh 41 41 rp R 3k FXR (19 3
T SERTRY RS R, 5 R AR R 4 2 A
NEZEH A 40h B FXR k%A%, IF H FXR
A5 A B UG Z A7 7 2B Bl i oe
s T FXR AT Sk e 4 PR R AR N iR Ah i
T AT A A A R SR TRV AR L T
A5EAIE R . MicroRNAs (miRNAs) J& — Fh B4 JE
iy RNA 43, i 1o 18 1 98 56 D8] nl i 3 R 7 1
i PR A PR A e v R SR R AR R,
miR-21 FE U A Mg v fin s 9 i 0F o | 6455 15 9
MZEE RS . IbAh, miR-21 78 i g 8¢ 5] |
P8 IF5 Il R 2B R A Y L e e &
I, FXR AT LU 2 90 6] miR-21 S AR RS
JR R I 98 /0N BRI B 0 A5 P L & i | A2k 17 385 A L[]
FERL R SR, 6 F FXR 3 3h I Ak 75l it R A
miR-21 7K NSCLC 4o MR8 6E 11 AT
2, I, ARTFSE B EMEE FXR 78 NSCLC 21214
i 22 P B ek K ¥R FXR 75 NSCLC 4 it 5 5 1l

FXR; miR-21; NSCLC; proliferation; invasion

R BVEE S S miR-21 7KFRIE
1 #EFTEE

1.1 XWHELASHEFR

18 2010 4F 2 2012 4E (] AR BE TR UTER Y 80
] NSCLC ZHZ3 K it %o ) 15 % 204, i A3 229
PEUESE SN NSCLC, ARHiJC Rk 4 5697, if
HEREATE W R TR B R, SR )5 % % 51 - 80°C f&
e, BB, A B B/ RRSEREDT 60 T H L JF
WSO A K AR BRI A A A7 S T

A NSCLC % ( A549 \NCI-H1299  H460) FI 1 %
YiiffL & (16HBE) I F 55 [F ATCC, 4 s 5= 75 &
10% FBS 100 U/mL H %R 100 pg/mL 58 R 1
RPMI-1640 1555571 ( SE[H Invitrogen A A]) .
1.2 FELFS5UEH

BN FXR 8901 PRy H I Proteintech 2
] ; TRIpure {7 . Super M-MLV 1% %% 5% [iff . 2 x Power
Taq PCR MasterMix 14 H b 5U BioTeke 7\ Fl; SYBR
green \RIPA &I F JL 5T Solarbio /A W] ; GW3965
(FXR ¥ 3 /) W A 2 B Sigma 28 F (it 5.
NP1524) , 41 jfd i+ %55 & -8 W A H 4% Dojindo 2%
Fl; PVDF B H 3£ [E Invitrogen /A Al ; PVDF B
lipofectamine 2000 % 44158 4 H 3% & Invitrogen 23
) s B-actin —PLIG H T [E Abcam A ) ; W 2E G 2 il
et RG00 A 92 [F Promega 2\ Al ; miR-21 33 Rk ¥)
a0 R TR peDNA3. 1 I miR-21 10 i) 551 w5 BH 4 %)
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M SiRNA Y0 [ 1 36 25 R A R H

Exicyclerw96 2 ICE RN B 5 E Bioneer
3] BX51 WG A H A Olympus 24 ],
1.3 XWHE
1.3.1 g2 FXR 23509 5 4 Ak 4T

FARPRA (NSCLC 2048 S e xf i) 1E % ZH.40) H
10% 18 /K B bR o, A S, K233 R S8t A
FXR PIRPUIATE 4°C T ALK, 57 25C T 5
TRBURIGE 1 h, AR Y5 R P 40 )
BRI AT, G SR EEPE R .0 (B
PE) (SR ) 2( P EEG ) 3(HRY ), PFAYE
Y 43 R IF 4 R0 (0%) (1 (0% ~ 10%) . 2
(10%~50%) 3(50% ~80%) 4(>80%) ., THC P-4
I A A A TS B, B FXR 48U
BB ARSI IR TN = 28 HI W . <6, IR3RIK; =6,
£k,
1.3.2 qRT-PCR 27

il FH TRIpure 2071 A\ ZH 255 4% 77 119 20 i v 12 i
A RNA, i Super M-MLV %% 5% BiRK 2. RNA ¥
5K cDNA, f#i ] 2xPower Taq PCR MasterMix /1
SYBR green 1£ Exicycler™ 96 %¢ ¢ & & 7 A4 bk
17 Quantitative Real-time PCR (qRT-PCR) , f#i [ U6
/IMZ RNA (U6 snRNA) E & Py I PE X IR, 4K 48
NCBI | 55 (9 0 B ] 3 51 938 58 primer 5.0 514
WA IR R M S P 90 40 F - miR-21, 1F [)
5’ -GCGGCAGGGGGAAAGTTCTA-3" | [ I 5° -GTG
CAGGGTCCGAGGTATTC-3" ; U6, iE [i] 5° -TGGAGT
TGATCCTAGTCTGG-3" , I [f] 57 -GTGCAGGGTCCG
AGGTATTC-3’ , %33 qRT-PCR J&, fdi ffj 274" )y
ey e NS NIUE QPR NI Sy A
1.3.3 CCK-8 7%

4 AS49 4l (5x10%) HeFhE] 96 FLARH, 534 .
Yo} HEZH AR [R) R FE ) GW3965 ABRZ , AN[RIHE Ay
GW3965 AN AR E ) GW3965(1~5 pmol/L)
X BRI AAH R AR — I AL B 48 b, 2R
S, AP 20 R 5] -8 ARG A4t L R O
1.3.4  ZHiEfRZEAL

fdi FH Transwell J7 1% HE 17 40 M 4= 28 40 BT, K%
1.3. 3 Ui F A4 AL BE ) AS49 20t LA AL 4%
10° B3 R Fh 3 24 fL Transwell /NZEH JE7E B
A 200 pl JG FBS M85 FR 5, fi 500 pL
30% G4 M E R IR A IR AL. Hige 24 h 5, ]
70% L BEALFRFN 0. 5% 45 fh 25 4 4, 7E BX51 Wi

BT R 22 A MR A B, B LB AN R, OF
FERRA XS ST 20 i gk
1.3.5 Western blot 737

FH RIPA 2% b i 24 f 40 MO $2 BB ER (1, il
BCA i &AL E A& & . R 10% SDS-PAGE
HLVIOK B B R 3] PVDF B b B 5% i ig
AR EFE 1 h ARG LE 4°C T LT —Hu B b a1k
FXR(1:1000) 1 B-actin (1:1000) ., ¥ PVDF Ji& 5
THUEER R | b, 8 AT ED I A Ak 2
RN WL B bR
1.3.6 4k

B AS49 40f, LAAEFL 5x10% A0 M $F0F 24
FLt ., SRJ5H lipofectamine 2000 %% 4437, 73 5iKf
miR-21 32359 ( peDNA-miR-21,50 nmol/L) B¢ X}
W4 5 K peDNA3. 1 ( pcDNA ) FI miR-21 471 7l 51
(si-miR-21,100 nmol/L) % BH X} & siRNA (si-NC)
YL AN, Yk 24 b WCSEAN T 4> 8 4.
pecDNA+DMSO 4 . pcDNA +GW3965 4 . pcDNA-miR-
21+DMSO 4 . pcDNA-miR-21 + GW3965 £ . si-NC +
DMSO 4 . si-NC+GW3965 41 . si-miR-21+DMSO 41
si-miR-21 + GW3965 #H, ¥ 40 il 11 5 wmol/L
GW3965 1 DMSO 4b#i 0,24 48 F1 72 h, it £E 4 g
#H4T CCK-8 ¥ Transwell 047,
1.3.7 RS CEEHA T

BEA miR-21 #T A FXR B4R (WT) 5
AR RY (MUT) , #R J5 5 B 3] pmir-GLO 2R A&,
1.5 pg pmirGLO-FXR-WT & pmirGLO-FXR-MUT 43
W5 peDNA-miR-21 Fl/5 si-miR-21 FL#E gL A549
Yiff M E 24 h 5, FOWEEOG R B R Gl %
JER MG
1.4 SFitFEHZE

fifi FH SPSS # 4 17. 0 47510, 53R F=R
RV EL e FRUEZE (x2s) , T H ¢ K50 5% Mann-
Whitney U Kz 3P AL 2 [ 9 25 5, RIS
Fisher” s 4 i & 56 A1 Kaplan-Meier J5 3% ( X 50k A
55 ) SHEATA OGO A AN A A7 B8 43 BT . NSCLC 4R
FXR 5 miR-21 KL Z EFHICHE R Spearman AH G
438, P<0.05 AL,

2 #HR

2.1 FXR{EFKIEE NSCLC EEWMEARMEX
FXR SEHN AR (K 1A) . 54RiEaYaE
Jied 1F R 2R HE , FXR 7E NSCLC ZHZ h i 2535 ik
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IR (P<0.001, 18 1B) . 80 fili& &, A 27 H
FXR & #35,53 ] FXR iK%k, Kaplan-Meier 434
R FXR KA iR NSCLC B E G322 (X* =
4.496,P=0.033,[% 1C) , $&/~ FXR A fE/E N —Fp
HEH T2 5 NSCLC W kA Rk R, Wit —4
I3HET FXR (955355 NSCLC H 35 i PR B AE 1)
FHOCHE . S50 R, FXR & KR A NSCLC 7E I
PRATHA g /N T 43 Rk L 455585 (N 03 1
A W2 (P<0.05) (£ 1),
2.2 FXR #i#) NSCLC AfniEsEin{Es

{5 F Western blot 746 T 3 F NSCLC 4 fifd
ZHAY FXR A, L FXR 1E A549 40 b iy ik
AR 2A) , Rk, BFFE 265 AS49 i F LR
SCE . Western blot {27, GW3965 LA 5] 8 4 77 =X
fERET AS49 41 H FXR Ak (K 2B) . Thfgss
BRI, GW3965 LI A 7 =tk ] T A549

PRI ZE (B 2C D) . AT A X Se 2 R B
FXR A2 A% 4t 3 78 A i 28 BAT AR SR A /R
2.3 FXR B9#iE1E i3 T miR-21 #J# NSCLC
YHpEIEIAFNIE 2

fdi ] PCR J7 Al 1T 3 Ff NSCLC 4 & i
miR-21, % Bl miR-21 7£ A549 40 g P i) 3% ik i &5
(EI3A) . FIH GW3965 #iif FXR 1] 7 i 4 i 4 Hh
FEAK miR-21 (& 3B) , THRESCER R B, miR-21 i 5%
KT FXR X NSCLC 40 il AE K AR 28 531
HIVEH (P<0.05) , 31 H miR-21 72k 3 34958 FXR
X NSCLC 21 Jfd A= < A= 22 i 40 i /E (P <0. 05)
(B 3C~H), K TIES FXR 5 miR-21 Z [ {3
R WG T WE SR B A SL R R, K] 4A
R T A3 A T A miR-21 B AR 158 A5 A 4%
ALK FXR mRNA f¢ 37 -UTR (FXR 3°-UTR WT
FTFXR 3’ -UTR MUT) (i RZE ISR A P RIZ) .

T : A FXR SR KR XA ICFR M THC Y% ;B .80 Fil R # NSCLC 441 FXR Y4 (o 1435 Be 4 AR AR ZH 4 14 L 85 5 C : Kaplan-Meier
AEAESIIT LR FXR B 2R AR A 5 AF2EAE%, A AU L, P<0. 001,
1 FXR K355 NSCLC % Hils A R ARSA

Note. A, Typical THC staining images with high and low FXR expression. B, Staining score of FXR in 80 patients with NSCLC was compared with that

of paired adjacent tissues. C, Kaplan Meier survival analysis was used to compare the 5-year survival rate between FXR overexpression and low FXR

expression. Compared with adjacent tissues, “*P<0. 001.

Figure 1 Low FXR expression is associated with poor prognosis in NSCLC patients

F 1 A NSCLC H FXR 4 23K A PR BERFE
Table 1 Clinicopathologic characteristics according to FXR protein expression in NSCLC

5 5 Gender IR (%) Age 514 Stage FMN(em) Size T T stage N 53] N stage M 4] M stage
22
¥ Male % Female <60 >60 IHla I b-IV =3 <3 Tl T2-T4 NO N1-N3 MO M1
FXR ks
FXR low 41(70.7) 12(545) 22(629) 31(689) 18(50.0) 35(79.5) 41(759) 12(462) 6(40.0) 47(723) 20(51.3) 33(80.5) 52(65.8) 1(100)
(n=53)
FXR mi#ib
FXR high 17(293) 10(45.5) 13(37.1) 14(31.1) 18(50.0) 9(20.5) 13(24.1) 14(53.8) 9(60.0) 18(27.7) 19(437) 8(19.5) 27(342) 0
(n=27)
EWaR(El
Statistical 1.859 0.320 7.730 6.957 5.689 7.625 -
value
P 0.173 0.571 0.005 0.008 0.017 0.006 0.538

P value
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TE FXR 3° UTR WT @l H, 5 B X B4 s 20 B AH
e, peDNA-miR-21 & % 1] FXR 3* UTR WT f9%¢
JEZE BT (P<0.001) , si-miR-21 A & 2 98 4% %40
HFEH (P<0.01) (B 4B), X L2 L0 FXR il
1 #L ) miR-21 KA NSCLC 40 b5 fiR 22
2.4 FXR iFFix5 NSCLC # miR-21 E R HE*X

W5 — 2 F ] qRFPCR 4347 T miR-21 7 [A]
— BRI IR, LU IH FXR A miR-21 7€ NSCLC
e R, 4558 BoR, NSCLC 441 miR-21 17K
-5 2 TAR IR 41 (P<0.01, & 5), ¥ 80 14
NSCLC ZHZ1r A WiZH . miR-21 723540 (5 T miR-
21 FIRHIEL, n=40) AKX (KT miR-21 F
K%L, n=40), Spearman 43 #7 il 7%, NSCLC #x
A FXR 5 miR-21 (3R 3K 558 171 45 3¢ (P<0. 001,
%% 2), Kaplan-Meier 43 M7 .7~ , “FXR K157 Al
“miR-217 EF IR HAFRIA M T NSCLC M #H 2=
M s (X*=8.201,P=0.004, /K 6) ,

3 it

NSCLC £ /5 g i) 85% , FilJ 24,5 4F AR
i1, R, 38 VIR 2R B NSCLC A9 FL 31112 ik
-, FXR EAZAZ (O K5 05, e IR R R &
W i o R e B Pl B SRR A BT,
AATRBE FXR B IIEEAE TR, 046 RAE A
FUFMER U0 Hotta 20 R B FXR FEMRSM R4 P
XL FESE B R 7 Y 2 R E B BB b
YEHT ; Alasmael 254 &3 FXR (3E 2 S B UFRNR
Iii) ¢ 0 7, JI 982 40 B 2R A9 40 i 6 T ; MCF-10A ( IE
) MCF-7( Z &) MDA-MB-231 F1 MDA-MB-
468( = BAME) . AWFFE LI FXR 7E £ 4 NSCLC
4L 2 ) 35K T 16HBE 1E % 40 Jifd, 78 NSCLC
HAUP R FRIREABIT ALV T, JF B FXR i€k S
NSCLC i R 31 b g R /N (T 3 3 Rk 2 45 54 %
(N 4-0) 53 AH G, Jemi i 58 fiR 38, FXR 3 30 7

A FXR B AEARFZEE NSCLC 41 R g 3&5K s B AR E GW3965 X A549 41 FXR Rk A9#£N; C. CCK-8 %
SIS [ R B GW3965 b BN AS49 43 A BIFE IR 5 D : Transwell 35K R [F) ¥R GW3965 4b XS A549 41 iR 22 A%
M, 5 GW3965 0 wmol/L #iLt, *P<0. 05, *P<0. 01, ***P<0. 001,

B2 FXR #0Hl NSCLC 4H iAo
Note. A, Expression of FXR protein in different types of NSCLC cell lines. B, Effects of different concentrations of GW3965 on
FXR expression in A549 cells. C, Proliferation of A549 cells was detected by CCK-8 method. D, Transwell assay was used to
detect the effect of GW3965 on the invasion of A549 cells. Compared with GW3965 0 pmol/L, *P<0.05, *P<

0.01, "*P<0.001.

Figure 2 FXR inhibited the proliferation of NSCLC cells in vitro
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1 : A:miR-21 7EAR[AIZE A NSCLC 4 2 Y35 ; 55 16HBE A 1L, **P<0. 001 ;B AW E GW3965 Xt A549 4 miR-21 FiKHI0 ;5
GW3965 0 wmol/L AL, *P<0. 05, *P<0. 01;C . 554 %t B TR peDNA3. 1( peDNA) BY miR-21 3k Fiki ( pcDNA-miR-21)24 h J5 , /il DMSO 5 5
wmol/L GW3965 Ab34 A549 40 HIFFIE 2 ;D #5¢ miR-21 siRNA (si-miR-21) 5 [ 1R} HR siRNA (si-NC)24 h 5, JH DMSO & 5 pmol/L GW3965
SEFE AS49 4 FIAEIS 2 E~ F: Transwell 3K peDNA-miR-21 F YL %f GW3965 AL FIK A549 21 12 2250 ; G ~ H : Transwell 14 si-miR-21
e Xt GW3965 AbFRY) AS49 AR 2250, 5 peDNA+DMSO ZH 5k si-NC+DMSO 4 A L, **P<0. 01;5 peDNA-miR-21+DMSO ZH 5} si-miR-21+
DMSO A, *P<0. 05, % P<0. 01,*# P<0. 001,
3 FXREE T miR-21 ] NSCLC 41 i 344 58 Fil 12 2%
Note. A, Expression of miR-21 in different types of NSCLC cell lines. Compared with 1I6HBE, **P<0.001. B, Effect of different concentrations of GW3965
on the expression of miR-21 in A549 cells. Compared with GW3965 0 wmol/L, *P<0.05, *P<0.01. C, Survival rate of A549 cells treated with DMSO or 5
pmol/L. GW3965 after 24 transfection of the control plasmid pcDNA3.1 ( pcDNA) or miR-21 expression plasmid ( pcDNA-miR-21). D, Survival rate of
A549 cells treated with DMSO or 5 pmol/L GW3965 after 24 hours of transfection with miR-21 siRNA (si-miR-21) or negative control siRNA (si-NC). E~
F, Transwell method was used to detect the effect of pcDNA-miR-21 transfection on the invasion of A549 cells treated with GW3965. G~ H, Transwell method
was used to detect the effect of si-miR-21 transfection on the invasion of A549 cells treated with GW3965. Compared with pcDNA + DMSO group or si-NC+
DMSO group, *P<0.01. Compared with pcDNA + miR-21+DMSO group or si-miR-21+DMSO group, *P<0. 05, #P<0.01, **P<0.001.
Figure 3 FXR inhibits the proliferation and invasion of NSCLC cells by down-regulating miR-21

1 :A:miR-21 7€ FXR % WT 3” UTR #1 MUT 3’ UTR H A TR 45 507 05 ( SR ZB BB RIZL) 5B . 7E pcDNA-miR-21 il si-miR-21 BREAELE T, 4%
FECEFHR S BB pmirGLO-FXR-WT 5 pmirGLO-FXR-MUT # 2% A549 Z0ffl 24 h, K5I ESOCERMEN:, 5 NC #HAHLL, **P<0.001; 5
pDNA+miR-21 # I, *# P<0. 01,
B4 FXR H#5 miR-21 fHEAEH
Note. A, Predicted binding sites of miR-21 in the WT 3’ UTR and MUT 3° UTR of FXR (mutated bases were underlined). B, In the combined
presence of pcDNA-miR-21 and si-miR-21, the luciferase reporter plasmid pmirGLO-FXR-WT or pmirGLO-FXR-MUT was transfected into A549 cells
for 24 h, and then the luciferase activity was measured. Compared with NC group, ***P<0.001. Compared with pDNA+miR-21, *P<0.01.
Figure 4 FXR directly interacted with miR-21
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T SABIEHSUELL, ~P<0. 01,
B 5 80 fiil#i# NSCLC 4141+ miR-21 ik 5
L X FHSBZH 2 L #5
Note. Compared with adjacent tissues, “*P<0.01.
Figure 5 Comparison of miR-21 expression in NSCLC

tissues of 80 patients with paired adjacent tissues

%2 NSCLC P FXR 4 miR-21 3k MHIEHES T
Table 2 Correlation analysis of FXR and miR-21
expression in NSCLC

miR-21
NSCLC 4141 FEE  EES A p
NSCLC tissue Low High Total
expressmn expresswn
FXR Hi#ik FXR high 11 16 27
FXR k335 FXR low 29 24 53 0,454 <0.001
41t Total 40 40 80

6 Kaplan-Meier 74T /8 FXR K5 miR-21
o I8 R I B R 22
Figure 6 Kaplan Meier analysis showed that patients with
low FXR expression and high miR-21 expression

had the worst prognosis

GW3965 ¥ i 1k 38 7 A [H) far 988 /N B MDSCs 3% T
) ApoE-LRPS 2Z 1K 5] MDSCs & 1=, M 1M B K
MDSCs Xt T 4 A4 30 i 78 i, & 450 e 72 T
AT RE BT 2B, FIH GW3965 i NSCLC 4
o FXR A9 A ME T AS49 41 i 4 i 42 22
PR FXR ATHES 5 T NSCLC M) & A4 & e, JF T fE
SIRYT NSCLC i —FloBr B I R 73 FARic i .

Tk, AR E 4578 FXR 78 NSCLC & 4E
KPR HTEEENLE, KRR, miRNA 758 E
KB E RHIEA . miRNA 75 R/ 8R40 5
RNA, 0] DL3E 55 8 ) mRNAs 8 5L i ik
PR, miRNAs 38 3 2 5 2 Fl 5 968 0 A5 5C 19 A 4 2
TR G20 B B RN E T W E A 2 e R ) i R
FHIE 7 JERi#E NSCLC B9 miRNA BF 55 %
B], miRNA B R 9 B0 /E T, 1 miRNA-615-3p
] IGF2 ] NSCLC 1 e A K At L)
miR-129 i i #L[5] SOX4 #MH| A549 40 i 1) i 4% Fi
12781 il FXR BiiRiE @S 5 3 UTR 454>
PEHY miR-21 k"0 miR-21 78 18 5 % 40 L 47>
FUEME R v 4 VR A, IF Bk T DR i
A 1 T M OB 40 R A o TR
A, miR-21 7E NSCLC 4 i A= K AR ZB T h
EEEMEMAT T EE FXR AR £k, B
miR-21 A figJ& FXR MMk ¥ B 7, 45 R 3R W,
miR-21 £ A\ NSCLC i fBE &3k, A H GW3965
BOE FXR AR miR-21, I H miR-21 i 36 3k i %
T FXR X} NSCLC #fffi A= K Az 22 s il fEH .
— A PO R R A B8 miR-21 5 FXR # 37
UTR 45800 SAHSE A IESE T A R 3, UL LAiE
PR, miR-21 J&— P B Y miRNA | FXR 3 2o 50
] miR-21 R HNH NSCLC 435 fiR 28, ABFoE
R NSCLC A5 7H FXR Fl miR-21 93235 2 i
FAHE, I H “ FXR fIRFRIE” A< miR-21 &Rk 3t
AT T NSCLC B I ZEM G, 3Tt
WFFE45 R FXR #3h7) GW3965 1E miR-21 i JFFik
i) NSCLC (8 rh B W e A R AN (B, LAt %
miR-21 WA FE R, 5 BE3E— 25 Al PR A Al R
SRR S5 — WA

ZE bk, AW~ T FXR @ad T miR-21
il NSCLC 4l iy A= <, $7R I8 4% FXR/miR-21 7]
REAZVAYT NSCLC MUV TESR g . A5 FXR 25
NSCLC 1y &4 K R T — B A
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Exendin-4 %] STZ 755 WB# BRI B s K B A9
TP R R B A R PL A 5T

(HMLFBERE, V5T 810000)

[{E] BB W5 Exendin-4 XTEENRAAH 2 (streptozotocin, STZ ) 15 5 M IR 55 B R BRAY T FR% SR & Al B
FIMEFIMLE, Fik  BEEOCHR SRR 60 L SD @R B, 5 45 R RS IR PR B9 K U3 5 BE AL 43
FEHIAL  DUAR FI 2 Exendin-4 {1 R AR AL, 25 AU R KR, 415 9 B, BRI E , DR FI 2400 E
10 mg/kg DVAREAF] B, Exendin-4 {8 . HF Al 770 2 20 43 ) 2 3 51 Exendin-4 4,20 100 g/ kg, 1E 5 2H FIAR B 20 8 5
HTagoK, 2N 1 R R R A LR BB ETBE (total cholesterol, TG) (H il =g (triglycerides, TC) | i % B IR 8 1
JIFL[EI B ( high-density lipoprotein cholesterol, HDL) fI%#%5 £ His 2 51 IH [ B ( low-density lipoprotein cholesterol, LDL) \JE
Hi (amylase, AMY ) | Ifil % ( blood glucose, BG) B4k ifil £L & H (hemoglobin, HbAle) | %5 I Ifil i Ji £ % (fasting
serum insulin, FINS) KT "B JEFE4L (renal index, RI) B /NERTEFR B /INER AR LA B B 20 00 1) M A W Bk Ak 20K 7
W (glycation end products, AGEs) \PDK1.p-Akt,p-mTOR 1Rk E, &R Exendin-4 ' SHIELH KK TG, TC,
LDL .BG HbAlc FINS AGEs {5 RI,'B/NRTGA F/NERE 42 PDKI ,p-Akt . p-mTOR & A ik =K T Exendin-4
G4, HDL = T Exendin-4 {IGI 540 , BA WM 22 7 (P<0.05) ; Exendin-4 =5 520 K B TG . TC \HDL LDL,
BG .HbAlc .FINS AGEs RI.¥/NERTEFR B /NBk 4% \PDK1 ,p-Akt . p-mTOR & H 35 P{K T Exendin-4 FP3 52,
HDL & T Exendin-4 F15|#40 , H:h TC HDL DL, AMY _HDL AT RI B /NER i FREAT W31 2% 5 (P<0.05)
4518 Exendin-4 fBHEINTE STZ 175 T HOWE PRI B R BT R AE KT, e 3L BG | 1 AR R RAR D B, JLAE FH ML T g
L5 PDK1/Akt/mTOR 3 52 S 56 AHBFFE R IR 6 57 W R 155 8 S8 o Ath 28 S o i B2 3t T i Il

[X5F]  Exendin-4; BRI B 5 ;STZ % S
[FESZES]) R-33 [ XERIRE] A [XEHS] 1671-7856 (2021) 09-0051-08

Effects and mechanisms of Exendin-4 on streptozotocin-induced
diabetic nephropathy in rats

ZHAO Yanhui, XIE Chengxia "
(Qinghai Red Cross Hospital, Xining 810000, China)

[ Abstract] Objective To study the effects and mechanisms of Exendin-4 on streptozotocin-induced diabetic
nephropathy in rats. Methods 60 SD healthy rats without specific pathogen level were selected. 45 rats were established to

establish diabetic nephropathy model. They were randomly divided into model group, benazepril group, Exendin-4 low,

[E£TH ] HiaRHH TR H (2014-NS-123) ,
[1EHE R DX AENE(1982—) , 5, FIREEIN, AL, WFFE 07 ) BRI . E-mail :49673753@ qq.com
[EBE1EE ] M (1983—) , %, EIREIM AR, W55 i) IGRHbE E-mail ; ghxchx@ 163.com
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medium and high dose group, and the blank group was healthy rats with 9 rats in each group. After successful modeling,
benazepril group was given 10 mg/kg benazepril tablets by gavage, exendin-4 low, medium and high dose groups were
injected subcutaneously with Exendin-4 4, 20 and 100 g/kg respectively, and the normal group and model group were given
purified water by gavage. One week after administration, total cholesterol (TG), triglycerides (TC), high-density
lipoprotein cholesterol (HDL) , low-density lipoprotein cholesterol (LDL) , amylase (AMY) and blood glucose (BG) were
measured, hemoglobin ( HbAlc ), fasting serum insulin ( FINS), body mass, renal index ( RI), glomerular area,
glomerular diameter and the expression of advanced glycation end products (AGEs) , PDK1, p-Akt and p-mTOR proteins
in renal tissue. Results The expression of TG, TC, LDL, BG, HbAlc, fins, ages, body mass, RI, glomerular area,
glomerular diameter, PDK1, p-Akt, p-mTOR protein expression in the middle and high dose groups were lower than that in
the low dose group ( P<0.05). The expressions of TG, TC, HDL, LDL, BG, HbAlc, FINS, AGEs, RI, glomerular area,
glomerular diameter, PDK1, p-Akt and p-mTOR protein in Exendin-4 high dose group were lower than those in Exendin-4
medium dose group, and HDL was higher than that in Exendin-4 medium dose group. There were significant differences in
TC, HDL, LDL, AMY, HDL, body mass, RI and glomerular area (P<0.05) Conclusion Exendin-4 can reduce

inflammation levels in streptozotocin-induced diabetic nephropathy rats and improve their BG, lipid levels, and pancreas

function. The mechanisms underlying these effects may be related to inhibition of the PDK1/Akt/mTOR pathway. These

findings provide a new direction for the clinical treatment of diabetic nephropathy and other inflammatory diseases.

[ Keywords]

Bl PRI B ( diabetic nephropathy, DN ) J& 4 IR
¥ ( diabetes mellitus, DM) 5 19 Jf K 2 —, o]
O B s, BB B — B R SR
PRI ¥ TC vk 10 5 | B 28 2R Y B vy, LW R
B Y R SRR ARSI RO AR R R S
FeECR /N EROE A, 2T B0E D RE AR 1, PRI I
AR A8 5 P ot A ) R 3 TR PR i & A A XL
K. Exendin-4 J&—Fi i FEHE R MY, th 39 R
FEPR 2 ARG 2 B, B = A F i B ( Gila monster
lizard ) FY MRV R T, BEAK 00 1A T | TS 9 15 4 L )
RE , S 0] da ORS00 0 J 5 2R 0300, T R VR 7 W IR
ﬁlgﬁlﬁ/‘ﬂ/ﬁm[z_ﬂ . {H Exendin-4 *F T8 JR i BT BCE
R AE P 5E 8020 R SCHRHR 38 3005 19 PDK1/
Akt/mTOR S5 TR BRI A i A 1F 2
FHT36 97 45 PR B 0 1 245 9 24 5 9 4292 5 1 A
KO HIAEAR SCIUR ) Exendin-4 X HE IR B %
(streptozotocin, STZ) 75 S FME IR 9 B R BREA T T
HWGYTT , 4 Exendin-4 I RN LSS

1 #BF7TE

1.1 SKIEzhY

TG B¢ 22 W JE K 3l ) (specific pathngen free
animal, SPF) %% SD fil ErEPE KL 54 2K (219.7
+8.5) g, BUIE (3. 5+0.2) J1 5 B0 T30 i 0 3 v 5t b
SEEEIIA B B [ SCXK (1) 2019-0004 |, 7E75 1
KR BEAE B s ) S8 28 [ SYXK (75 ) 2019-0001 | Helt
SD KRIFRFEAE TR T B, = (22. 1+1.8) C 4

Exendin-4; diabetic nephropathy; STZ induction

XHBIE 35% ~40% , B RIEHE 12 h, H Fik AR,
WENPERESR 1S IT eSS, A SO A i 5 4y
AT I+ BR B A B2 B3 24 (E20190015)
IR RSP s E Y 3R EK
1.2 FERAFSMHE

ME104E #4 B 5~ A7 KA (5 FE 5 - 46 0] 2
ONFE]) 5 SZX12-3111 AU IS s (3 AR 3R B 3T
) ; DOTOP B4 [ 3l AR AR AL ()7 M 2R R v 1 4
AR A ; Exendin-4 (#7198 40 4 W15 R A R
Fl) 3 BERAA B K (streptozotocin, STZ, 3&[F Sigma) ;
BpH BZ ( total cholesterol, TG) . H W = fs
(triglycerides, TC) ., = % B 5 & 11 JIH [ B (high-
density lipoprotein cholesterol, HDL)) Ik % J& g &
F1 (low-density lipoprotein cholesterol, LDL) | 3¢ 45 fif#
(amylase, AMY )50 & ( LA SV AR A ;
M (blood glucose, BG) )& ( i EEH A ¥ B}
B PR A FAL AR5 B ) v A 40 & A
(hemoglobin, HbAlc) Fl%5 f§ Il 3 ik 5% & (fasting
serum insulin, FINS) &5 &340 A /gt L& YR
BATBR 7] 5 St B B BE AL 2K 7 ) (advanced
glycation end products, AGEs, 3 EHER A R A
A]) GRYLEL PDK1 STk (CHERHCA IRA ) 5 5
P p-Akt HUA (TR P HARARA ) 5 4
P p-mTOR Hifk ( HHEEZAT R ARA ) .
1.3 RBHE
131 4 R g 2

BEALIEH 60 HREH 9 HAEMIERH AL, HAK
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SRS IR ARSI 257 Oy 32 8 S W PRI B e A R | Xk K
U I — P T 5 STZ 60 mg/kg, 4 BG = 16.7
mmol/ L, FRME hy ++++ DL 1 3 B R ' s R RS
RV, ) K B s B K BB AL o3 R B AR A4
DUABEFI2H | Exendin-4 1% |, o 0 i 7 5 20, B 245 9
Ho DR A4 % B 10 me/kg DR 3 ) A,
Exendin-4 % . o1 A1 &5 7 & 20 K B2 ) i R v 5
Exendin-4 4 20 100 wg/kg, 1E H 20 AR 2 3 15 44
TAlEoK S s AT 20 pl/g, BT KRR
PSR 2y1 ,
1.3.2 TG .TC .HDL LDL /K45

URENEEUE 4 TR RO EFRK 0 5 mL
FHUEE ,5000 r/min B5.0010 min, BUE , ] DOTOP
A4 A BRI TG TC HDL LDL /K-,
1.3.3 BG . HbAlc I FINS

i BOKE FE# KI5 mL, 5000 ©/min 2L 10
min, WML , SR FH 7 26 5 S0 AL B A I BG 5 >R FH iy
PR HbAle ; SR U o2 Kl FINS
1.3.4 {REAE WL (renal index, RI) ' /NER
TR /N LA

CREGHT MR SRR IR, 2R A5 R LI
SEA LIRAR R B, FFIE B B R, T R
WA, R 10% 9 rf M4 2R SRS W [ 2 , 6 A0
il R, 6B T A B RA R NER 1 AR N T
A Rl= (AR EE+AEER)/IKFEX100%
1.3.5 YR K

1,347 R Yl e, K B 3 I A 38
I HE Jeta 55 T OSSR BUE 2 U sl R L
1.3.6 AGEs } PDK1/Akt/mTOR i {#% & (146 )

B“1.3.47 TR A5, {d ] Western blot 1]
AGEs PDK1 ,p-Akt , p-mTOR il %25 1 , HEHUE 4141
RS R T, 5 D RRSR s LU R A, 2 S
min J& , AT HLUK, I B A G & PVDF ] fii
5% RS Wk B H 1 ~2 h, RJE A — LA R
TBST ( AGEs , PDK1 , p-Akt , p-mTOR #% f& 1 :1000
BE) IE AC KA T B, FRRBEV, A 9L,
FEWNED 120 min J5, Yok, B RUE, M A
MR F %A IKEEH . WS /& GAPDH,
1.4 Sit=EH*

K H SPSS 19. 0 Gt 3 4 i 47 48 it 3 B b
B, TR BORER P B bR i 25 (s ) HH3R, 24
[i] LU R FH AR 38 T 25 43 BT, PR4EL ) L8R FH SNK
K5, P<0. 05 RS HA G 2#E L,

2 #R

2.1 RIBALAFEWE

WE 1 R, 28 FA B NE S IE R B R TR
DL RA S () S MR A 3G AE | BTRUZE B /INBR R A AR
P B /N RO S 9k 0 VR i U T R A 4
JEE AT DL IR B0 B8 7 1 R AR, /N S AR M S
45 5 VU1 21 B 1) I 8 P 0 3 i o /b | B /NS
R 20 A B AN SRS B U ; Exendin-4 B
[ U0 2 1 240 R/ | 5 s P SR 06 v 1 b iz 4 ik
A NE AR AR 7S I D, o Exendin-4 Hr
21 () S DL 2 1 A4 ., 5 s P R B IO 7 1) L Bz 4
JEL Y 0 0 A A B A
2.2 NHAXR TG,TC,HDL,LDL,  AMY 7k F
7%

w1 pron, B A | DLAR A 21 | Exendin-4
% P AT R AL R BRI TG . TC \LDL , AMY /K-
Y T2 H 4, HDL YR T A dl, BA k2
5t (P<0.05) ; DA F) 4 | Exendin-4 1§, e 7
4 KB TG, TC ,LDL, AMY 7K 441k T #5 R 41,
HDL ¥y AR A, AT B & M 22 5% (P<0.05) ;
Exendin-4 &  HF A 4K R TG TC \LDL AMY
IR T DR A 2H , HDL 4 =5 T D1 IR F1 26,
HERZEMEZR (P<0.05) ; Exendin-4 77 Fl & 57 &
ZHKEL TG [ TC . LDL  AMY 7K F-34K T Exendin-4 fi&
FIE4H  HDL 55 T Exendin-4 {KH] &4, BA §3%
P25 5 (P<0. 05) ; Exendin-4 & 7441 K Bl TG | TC |
LDL AMY 7K1 T Exendin-4 H7 &40, HDL 2
= T Exendin-4 " 5| & 41, H +h TC, HDL, LDL,
AMY HDL HA W& M2 5 (P<0.05) .
2.3 ANAKXR BG.HbAlc FINS 7KL

Wk 2 fros, B DUJIR % ) 2H | Exendin-4
% AT R 41K B BG  HbAle \FINS 7KSF- 348 F
SHM, BA B EMEZESR (P<0.05) ; DUIREF 4 |
Exendin-4 fI% . /Al &5 7 22 4H K B BG . HbAlc , FINS
KFBUR TR, B W22 5% (P<0.05);
Exendin-4 X, H #1571 2 41 K B BG , HbAlc , FINS
AL T ULAR % R 2, A B EMEER (P<
0.05) ; Exendin-4 1 A1 5 5 & 41 K Bl BG ., HbAlc,
FINS 7KEEE T Exendin-4 {57 40, HA B &1
# 5 (P<0.05); Exendin-4 7 7 & 41 KX Bl BG.
HbAlc FINS /K- F Exendin-4 5 E 41, HIC
BEMZER(P>0.05),
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2.4 NEAKXBEKE RI.AGEs, S/NERKER, B
BREZILE
ik 3 FER 4 fron, BEARLZH | DUJIR 3% A1) 21 |
Exendin-4 & . A F E 4K E Rl AGEs B /R
MLV E/NKERY S T, BAREEER
(P<0.05) ; DLAREF 4 | Exendin-4 {6 . H R0 =5 77 &
HRFARE RILAGEs B /MR AL B /R AR AR
TR, BA W2 5 (P<0.05) ; Exendin-4

I P AR AR AR RTAGEs ‘B /NER T AR
B /NER EARASF DUASE A4, B 22 57 (P<
0.05) ; Exendin-4 1 &7 5 41 K AT R, AGEs |
B /NERTETAR B /N ER BARMK T Exendin-4 IG5 41,
AHERBEMEZR(P<0.05) ; Exendin-4 &7 £ 4K
FRAHE RILAGEs, & /NERTH AL B /NER AL T
Exendin-4 H15| 4, A (K E RLE/NK AR A
W E 2R (P<0.05)

B 1 SAKXREALHGEN HE Y

Figure 1 HE staining of renal tissue injury in six groups of rats

F£1 N4 KK TG.TC HDL .LDL AMY /K H# (5+s,n=9)
Table 1 Comparison of TG, TC, HDL, LDL and AMY levels in six groups of rats

ZH 5 SUIRRERE(mmol/L)  HIM=AR(mmol/L)  E#E A (mmol/L) (K& EENEHE T (mmol/L) TEREE(U/L)
Groups TG TC HDL LDL AMY
ZH4
1.35+0. 11 0.93=0.06 2.99+0. 15 2.19+0.06 1035. 26536, 24
Blank group
ARIZE
s 19. 5622. 56" 3.89+0. 15" 1.78+0. 12V 4,990, 15" 5698. 35+658. 69"
Model group
DURMEALH
B':'.ﬂ 18.11£2.33Y% 3.750.13"% 1.980.11V% 4.710. 12V% 3125. 262625. 39V
Benazepril group
ixendin-4 fIGFE4
Exendin-4 {4 17.212. 15999 3.2120. 112 2.1120.09"2 3.86£0, 11929 2435, 262513, 2419
Exendin-4 low dose group
. S R=2
Exendin-4 A4 13. 1551, 5629 2.25:0,06D294 2,550, 110294 3. 1120, 08094 1835. 142489, 360294

Exendin-4 medium dose group
Exendin-4 551520
Exendin-4 high dose group
F 31.980 82.449
P 0.001 0. 001

12.89+1. 46129

2,010, 08V23)4

2.89+0, 11V2399 2.980. 07234 1335. 242399, 861233

166. 574 77.992 88.409
0. 000 0.001 0. 000

. 524, D P<0. 05 SAEBIZHAE
FlHEARL > P<0. 05,

2 P<0. 05 ;5 IR FIZH A8 1L, P<0. 05; 5 Exendin-4 5]

EAIH L, Y P<0.05; 5 Exendin-4 H

Note. Compared with blank group," P<0.05. Compared with model group,? P<0.05. Compared with benazepril group, ¥ P<0.05. Compared with

Exendin-4 low dose group,* P<0.05. Compared with Exendin-4 medium dose group,® P<0. 05.
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2.5 NEXRBA
BKEARZELR

ma S B2 Fron, BEAELA] | DLAR K R 4
Exendin-4 i, /7 A1 & %] & 41 K B PDK1 . p-Akt,
p-mTOREZE IR B EY & TE A4, AR EHER
(P<0.05) ; DUIRE F2H | Exendin-4 % | A1 7] 52
ZH K B PDK1 . p-Akt . p-mTOR 75 H 26 3k I TR AU

40 PDK1/Akt/mTOR {5 Si&

4, A BEEZER (P<0.035) ; Exendin-4 i FH1
muiéﬂj@ﬁ PDK1 ,p-Akt.,p-mTOR & 4 %A 1K
FUOREF A, BA R EFEEZR (P<0.05);
Exendin-4 HF1E; 5 2 20 K B PDK1 | p-Akt . p-mTOR
FHEIEBMT Exendin4 LHI 41, A B2
75 (P<0.05) ; Exendin-4 57 & 20 K Bl PDKI1 , p-
Akt .p-mTOR & HFRIAE LT Exendin-4 H15fl| i 41,
S IEFEEZES (P>0.05),

F2 NUIKE BG HbAle FINS /KF 4K (w£s,n=9)
Table 2 Comparison of BG, HbAlc and FINS levels in six groups of rats

20 5 IfiLKE ( mmol /L) BT EH (%) 25 & ML RS (wU/mlL)

Groups BG HbAle FINS

23 4

=H4 8.62+1.26 28.46+3. 11 15.26+2. 13
Blank group

4R

peme 29. 88=1. 89" 37.89+3.26" 33.69=6. 88"
Model group
DU 1l 2

21.56+3. 1112

Benazepril group
Exendin-4 IG5 &2
Exendin-4 low dose group
Exendin-4 H1 5] &4
Exendin-4 medium dose group
Exendin-4 /& 7] 21
Exendin-4 high dose group
F 42.118
P 0.001

19. 88+2. 1523

12.56+1. 15294

12. 11+1.21D239

33.15+3.15"% 29.88+4. 1512

30. 11x2. 10923 26. 15+3. 12023

29. 88+2. 561239 19. 512, 1302949

29. 162, 11D 19.01+1. 89123

9.418 11.515
0. 001 0. 001

5 AL, Y P<0. 05; SR, > P<0. 05,5 WUARE FIZHALL > P<0. 05; 5 Exendin-4 &I HHHA L ,* P<0. 05,
Note. Compared with blank group, " P<0.05. Compared with model group,? P<0.05. Compared with benazepril group,® P<0.05. Compared with

Exendin-4 low dose group,* P<0. 05.

£3 ANHKRBIAE R LB (245, n=9)

Table 3 Comparison of weight, Rl in six groups of rats

2151 BEHTARE (g) LSRR (g) B WEFE 5L
Groups Quality before administration End body mass RI
254
= H4 219. 12+8. 65 244.36+8. 67 0.210. 02
Blank group
T 4
Bl 221.52+9. 02 296.95+8. 34" 0.59+0. 11
Model group
01 ) 4
o E',ﬂ Al 215.96+7.98 265. 69+8. 292 0.42+0.09V?
Benazepril group
Exendin-4 £ 4
 Fxendin fiml il 221.09+7. 46 284.36+7. 3619 0. 380. 0212
Exendin-4 low dose group
in- F 84
Exendin 4,*"J£’E 221.09+7. 36 276. 3428, 15039 0.25+0. 0323)%
Exendin-4 medium dose group
Exendin-4 ALt 219.46+7.15 263.25£8. 16D)49 0. 2420, 0202999
Exendin-4 high dose group
F 0.611 45.135 15.295
P 0. 692 0. 000 0. 001

TE: 525 4L, D P<0. 05 SHRILIA L, 2 P<0.05; 5 IR FI4AH 1L, >

FIHEAME,Y P<0. 05,

P<0.05; 5 Exendin-4 fIGH 40 b, » P<0. 05; 5 Exendin-4 H

Note. Compared with blank group,!’ P<0.05. Compared with model group,? P<0.05. Compared with benazepril group, >’ P<0.05. Compared with
Exendin-4 low dose group,* P<0. 05. Compared with Exendin-4 medium dose group,> P<0. 05.
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R4 ANUAKRE ACEs B/NERIIALE/INER EAR LA (245, n=9)

Table 4 Comparison of AGEs, glomerular area and glomerular diameter among the six groups

5| W WIS LR T W) B /NER T (unit) B /NEREAE (wm)
Groups AGEs Glomerular area Renal didiameter
2214
=H4 0.68+0. 21 74.15+9. 89 91.26+5. 46
Blank group
BomAl n 1 n
1. 87+0. 48 119.45+12.22 121.56+11.22
Model group
DU ) 4
. B”,ﬂﬂ 1.05+0. 352 101. 01=10. 2192 114.33+10. 2512
Benazepril group
. e
Exendin-4 it b1 1,380, 47029 98. 029, 889 110. 1249, 8912

Exendin-4 low dose group
Exendin-4 #1575 20
Exendin-4 medium dose group
Exendin-4 755 541
Exendin-4 high dose group
F
P

0.95+0. 410299

0.59+0.28V234

14. 140
0. 000

81.25+7. 891239

79. 88+7.45129D9

12. 967
0. 001

95.21+8. 11294

94. 11+8. 262394

10. 927
0. 001

W S AL, D P<0.05; SERIAMIL, Y P<0.05; 5B FZEAELL > P<0. 05; 5 Exendin-4 {EFIHR4LH 1L, P<0.05; 5 Exendin-4 H

FlHEARL Y P<0. 05,

Note. Compared with blank group,' P<0.05. Compared with model group,? P<0.05. Compared with benazepril group, ¥ P<0.05. Compared with

Exendin-4 low dose group,® P<0. 05. Compared with Exendin-4 medium dose group,” P<0. 05.

RS ANUKEEAL PDK1/Aky/mTOR {7558 8 11 3635 B U (245, =9)
Table 5 Comparison of PDK1/Akt/mTOR signal pathway protein expression in six groups of rats
A5 B LB AROR 1 2 1 s 1 MR AL Akt BEER 1L mTOR
Groups PDK1 p-Akt p-mTOR
EIEE
1.01+0.03 0.98+0.03 1. 05+0. 02
Blank group
PRI
PRzl 2. 89+0. 02" 2.56=0. 11" 2.45+0. 10"
Model group
EEEr
IR AIAL 2.4520.03"? 2.3120.03"?) 2.220. 11V
Benazepril group
~ - I E=N
Exendin-4 it b1 2,010,012 1.56+0. 0112 1. 58+0.06"2)9

Exendin-4 low dose group

Exendin-4 H5f 1220

1.25+0. 020234

Exendin-4 medium dose group

Exendin-4 &7 5: 40
Exendin-4 high dose group
F

P

1.24£0. 010299

234.638
0. 001

1.12+0. 059234

1.1120. 01V

62.359
0. 001

1.22+0. 01234

1.21£0.03V299

61.777
0. 001

T2 (AL, D P<0. 05 SIEALAAR L, > P<0. 05 ; 5 DUIRE FIAAH L, > P<0. 05; 5 Exendin-4 fEFIEZLAH L, % P<0. 05,
Note. Compared with blank group, " P<0.05. Compared with model group,? P<0.05. Compared with benazepril group,® P<0.05. Compared with

Exendin-4 low dose group,* P<

&2

0.05.

5 £ 23 PDK1/Akt/mTOR i %5 4 PDK1 . p-Akt . p-mTOR ZE [ Western blot [&]
Figure 2 Western blot of PDK1/Akt/mTOR pathway protein PDK1, p-Akt, p-mTOR protein in renal tissue
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3 it

DR 9 B s 2 8 DR AR EA T B R A R L R
D], SO B A5 A B /N Bk R MR AR | /DN A G B 4
5 SFECE NERRE AL B NS SR, B T AR
TR

Exendin-4 FE 8% 3 1= 10 1 [ =5 1008 2R 09 23 | 4
2% 8 HEAs R0 ) 0 B R, TR R AR T AR O
SR, S R B B TR ZE A L, 48 T A TR R
Exendin-4 7] B {2yl 824 PR B R R AR, H 2
Exendin-4 7| & 4K #1 ME W AIG  #, dF — 2 44 E
Exendin-4 A JGRAE | A5 R B, Exendin-4 1] 11
TNF-o 35 5 0 R JBE 20 Jfd 450 Ak 1 380 Fl TGF-B1 3R
B 54N, Exendin-4 BEUE G PPAR-a SZ 1A, I
RN ER PG R, 2T 0 i e i B I A
BRI R IR RR A AL Y . Exendin-4 /B %
TN B A A X A A AR Y SRR A 2 i A
15 2 A i, AR O B IR A SR L AR
WF5% B 7R, Exendin-4 | & 7] & 41 K R TG, TC
LDL ., AMY 7K F ¥k F Exendin-4 Ik 5 & 2, H
Exendin-4 & 57 & 41 K TG, TC , LDL 7K ¥ 4% F
Exendin-4 F#]& 240 , HDL 09728 e # A I, iz 45
M1 , Exendin-4 7] 75 % REARARE R 5 B 98 K BRIV Y
TG .TC . LDL AMY 7K, 4 HDL, H % Exendin-4
A P R B, 7] WL Exendin-4 7£ 20 IR X
ALEA BB AOROER . 5T 22 |, Exendin-4 7] BH &2 1)
il TNF-o 35 S R 40 MCP-1 mRNA AUk, I
AT RIS (RIS (4 75 XA i TNF-o 155 1 R AR
ISR FI N MCP-1 . FN 195 i, #2718 Exendin-4
ATRE S X B — @ R EHYY . AR BoR
Exendin-4 7] i 3 R AR FR 9% B KB RL, B /R
AL B /NER B AR, 378 Exendin-4 7] 2k 3% 5 I BE,
HbAlc BE % iy 5 10 4% 4 il 1 50 1) 1 2248 A5, HonT 4
SRy R 2 A PR o 96 175 B IR 9T TS 1) 22 WK
P KRBT BN, Exendin-4 T 5 F & 4K R
BG HbAlc ,FINS |AGEs 7K-F-#41i& F Exendin-4 {f§ 5
w4, H Exendin-4 &5 40 K F BG  HbAlc  FINS |
AGEs /KK F Exendin-4 FH| &4, %45 R R
B, Exendin-4 HEAS AT 000035 45 2H K B I B 7K S
AT FH T O M PR B s A 2R L o

PDK1 18 PI3K {5 5 i 19 8 2% T 00, &

AGC G R 1 1) — A 75 2 BR W e, H 55 PIP3
M5 G e TG Ake 55 L, JF HLRE 8% 38 o 5 7
AGC. I 4 % 1 27 76 200 JEL 1) A= A 15 5 RN
W AHEEREZEM S p-mTOR J& T PIKK &
TR — G, ORI 5T 40 i ) AR B R A ik
FRE EERAE ], TE0E PR 2 A B 5 IR B8 9% U
I Akt T34 mTOR (97% ¥, mTOR ¥ M3 in 23 {2
HEB /NS N IR0 AR R, AN [ 5
i Exendin-4 1 #l K B, K B ) PDKI1, p-Akt,
p-mTORZE H A £ 5 Exendin-4 5| & A A
0] UL Exendin-4 7] 7F — & 2 L@ L
PDK1 ,p-Akt . p-mTOR & 1K 3k 234 J7 B8 IR B 9% 1Y
HIt, ZERUHRIE , I Vasu 2512 90K Exendin-4 /E
Ak, Al E AT PDK 2K 3 0k R AR 5 i ik
EHETH B AMMIESE AT, Zhang %7 @ it 4
PEENIE 5k W, 4 % 22 0 BCE A M Exendin-4 T
i, Exendin-4 i i 1855 p-Akt F ik, e o 5% A
iR 7 R T A R 10 97 SR o = W VA
Yu 22 98N K Exendin-4 A i 35 35 mTOR 3
TR ZR A AT O LA L ) B E R

25 TR, Exendin-4 REWSINEE STZ 5 T M IR
9 B 9 R B S K, o HE B | il g 7K -,
YERIWLHI AT 5 PDK1/Akt/mTOR 18 #% 32 240 ) A
O, R IR L3670 s B s 5 LAt 48 R i i £ 43t
THITIT I

S 30k
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[RER]  Ucpl ;L NUEA A L3
[HFESH%EE] R-33 [XEERIRAEE] A [XEHS] 1671-7856 (2021) 09-0059-05

Uncoupling protein 1 knockout aggravates isoproterenol-induced
myocardial remodeling in rats

ZHENG Yuan, FU Heling, HOU Daorong, YIN Yuan, BAO Dan”
(‘Animal Core Facility of Nanjing Medical University, Nanjing 210000, China)

[ Abstract]  Objective To explore the long-term effects of uncoupling protein 1 ( Uepl) knockout on isoproterenol-
induced myocardial remodeling in rats. Methods To establish the myocardial remodeling models, saline or isoproterenol
was administered intraperitoneally at 30 mg/kg once per day for 3 consecutive days in wild-type (WT) and Ucpl knockout
(Uepl™™) rats at 2 months of age. The phenotype analysis of the WT and Ucpl™ rats was analyzed using M-mode
echocardiography, the serum markers of myocardial injury lactate dehydrogenase (LDH) and creatine kinase isoenzyme MB
(CK-MB) , and histopathological examination at 1 month after the saline or isoproterenol administration. Results In the
saline group, the echocardiographic parameters, serum marker of myocardial injury CK-MB, and fibrosis were comparable

between the WT and Ucpl™ rats. In the model group, Ucpl™ ™ rats had thin-walled ventricles and decreased cardiac

[E€WHE LA AARRFEE (HHFEEETH ) (BK20171046)
[1EE B 0E(1983—) , & Wit W57l O A SRS R AL 53T . Email: yuanzheng@ njmu.edu.cn
UEEIEE O (1987—) , &, Wit BF5ET7 I O S AH DG S W REAY 4 37 55 R S I 5 BE R T B 437 B 43 FHLIAIF 52

Email ; jndwbaodan@ njmu.edu.cn
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function, and had higher serum LDH and CK-MB levels and more serious myocardial disarray and fibrosis in the heart

tissue compared with WT rats. Conclusions

Ucpl knockout aggravates isoproterenol-induced myocardial remodeling in

rats. Ucpl may be an important modifier gene of myocardial remodeling.
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Note. A, Echocardiographic parameters of left ventricular (LV) posterior wall at end-systole. B, LV anterior wall at end-systole. C, LV end-

systole diameter. D, LV ejection fraction. E, LV posterior wall at end-diastole. F, LV anterior wall at end-diastole. G, LV end-diastole

diameter. H, Tmage of M-type echocardiography. Compared with WT rats, ¥ P<0. 05. Compared with saline treatment of the same strain, *P<
0.05, ™P<0.01, “*P<0.001. Compared with ISO treatment in WT rats, *P<0. 05.
Figure 1 M-mode echocardiography analysis of WT and Ucpl ™ rats at 1 month after ISO administration
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Note. A, Serum marker of myocardial injury of lactate dehydrogenase (LDH). B, Creatine kinase isoenzyme MB ( CK-MB). Compared with WT rats,

&P<0.05. Compared with saline treatment of the same strain, *P<0.05, **P<0.01. Compared with ISO treatment in WT rats, #P<0.05, #P<0.01.

Figure 2 Serum marker of myocardial injury analysis of WT and Ucpl™" rats after ISO administration 1 month

A O E HE Qe @M% B A2 0% Masson Y 5E ; C . Image] A 4T AL AR XT ACOE . SR — & R AR AM L, "™ P

<0.001;5 WT KR IS0 41t L, #P<0. 05,
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Note. A, Magnification of HE-stained sections. B, Masson trichrome-stained sections of left ventricle. C, Quantitative analysis of the level of

fibrosis using Image] software. Compared with WT rats, ¥P<0.05. Compared with saline treatment of the same strain, “*P <0.001.

Compared with I1SO treatment in WT rats, *P<0. 05.

Figure 3 Histopathological phenotyping analysis of WT and Ucpl ™" rats after ISO administration 1 month
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Effects of microRNA-137, regulated by long non-coding RNA
growth arrest-specific 5, on Ap-induced hippocampal
neuronal damage in rats

ZHAO Meiying, SHI Wengian, WANG Guiqing "
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[ Abstract]  Objective To investigate the effects of microRNA (miR)-137, regulated by long non-coding RNA
(LncRNA) growth arrest-specific 5 ( GAS5), on amyloid-B ( AB)-induced hippocampal neuronal damage in rats.
Methods Rats were divided into the control group, AP group, AB+Si-NC group, AB+si-GASS group, AP +si-GAS5+
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anti-miR-NC group and AB+si-GAS5+anti-miR-137 group (n =10 rats per group). The Y maze was used to detect learning
and memory in rats. Real-time fluorescent quantitative polymerase chain reaction (RT-qPCR) was used to detect the levels
of GAS5 and miR-137 in the hippocampal CA1 area. The protein levels of B-lymphoma-2 gene (Bcl2), Bcl2-related X
protein ( BAX) , caspase-3 were detected by Western blot and neuronal morphology was observed using Nissl staining. In
addition, terminal deoxynucleotidyl transferase dUTP nick end labeling ( Tunel) staining was used to observe neuronal
apoptosis and the relationship between miR-137 and GASS was identified using double luciferase. Results Compared with
the control group, the levels of GAS5 mRNA, BAX, caspase-3 protein, neuronal mortality, and neuronal apoptosis rate
were higher in the AR and AB+Si-NC groups ( P<0.05) , whereas the proportion of correct response times, the proportion
of learning times, the levels of miR-137 and Bel2 protein were lower ( P<0.05). Compared with the AR and AB+Si-NC
groups, the levels of GAS5 mRNA, BAX, caspase-3 protein, neuronal mortality and neuronal apoptosis rate were lower in
the AB+si-GASS and AB+si-GAS5+anti miR-NC groups (P<0.05) , whereas the proportion of correct response times, the
proportion of learning times, the levels of miR-137 and Bcl2 protein were higher ( P<0.05). In addition, compared with
the AB+si-GASS and AB+si-GASS+anti-miR-NC groups, the levels of GASS mRNA, BAX, caspase-3 protein, neuronal
mortality, and neuronal apoptosis rate were higher in the AR +si-GAS5 +anti-miR-137 group (P<0.05), whereas the
proportion of correct response times, the proportion of learning times, the levels of miR-137 and Bel2 protein were lower (P
<0.05). Tt was also confirmed that there was a target site between miR-137 and GAS5. Conclusions Interference of GAS5

can upregulate miR-137, thus protecting against AB-induced hippocampal neuronal damage and alleviating the process of

neuronal apoptosis. In contrast, further downregulation of miR-137 can reverse this process.
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Figure 1 Y maze to detect rat behavior
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0 SRR L, 2 P<0. 05,5 AB ZHAH L, P<0. 05555 AB+si-NC 4HAH L, ©P<0. 0555 AB+si-GAS5 ZHAH L, 1P<0. 05; 5 AP +si-

GAS5+anti-miR-NCZIH LL , ¢ P<0. 05,

2 RT-gPCR Kl Ty CAIL X GASS .miR-137 FikKF
Note. Compared with the control group, *P<0.05. Compared with AB group, "P<0.05. Compared with AB+si-NC group, “P<0.05.

Compared with AB+si-GAS5 group, ‘P<0.05. Compared with AB+si-GASS+anti-miR-NC group, ¢P<0. 05.
Figure 2 Expression of GAS5 and miR-137 in hippocampal CA1 area by RT-qPCR

AL JE YA CAT XM ZICIE 0L B 2t -5, SR, *P<0. 0555 AB 4lAH L, P<0. 05; 5 AB+si-NC
HARLL, ©P<0.05;45 AB+si-GAS5 ZHAHIL , 1 P<0. 05; 5 AB+si-GAS5+anti-miR-NCZHAH L, °P<0. 05,
B3 M CAI KMETTRE

Note. A, Nissl staining was used to observe the neurons in hippocampus CAI area. B, Neuronal death was observed. Compared with the

control group, *P<0.05. Compared with AB group, "P<0.05. Compared with AB+si-NC group, °P<0.05. Compared with AB+si-GAS5

group, ‘P<0.05. Compared with AB+si-GAS5+anti-miR-NC group, ¢P<0. 05.

Figure 3 Neurons in the hippocampal CAI area
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T A Tunel Y (UUEEIE Ty CAL XA ZICIA T 0L B M ZOCIA T I O, S0 IR LL,*P<0. 05545 AR 1A LL,"P<0.05; 5 AB+
si-NC ZHHEL , € P<0. 05; 5 AB+si-GAS5 ZHAH L, 1P<0. 05; 55 AB+si-GAS5+anti-miR-NCZHAH L, ©P<0. 05,
4 Mg CAI XHRZEITi T
Note. A, Tunel staining was used to observe the neuronal apoptosis in hippocampus CAI area. B, Neuronal apoptosis. Compared with the
control group, *P<0.05. Compared with AR group, "P<0.05. Compared with AB+si-NC group, “P<0.05. Compared with AB+si-GAS5
group, ‘P<0.05. Compared with AB+si-GAS5+anti-miR-NC group, ¢P<0. 05.
Figure 4 Apoptosis of hippocampal CAI Neurons

5 AR 4UAHLL, " P<0. 0555 AB-+si-NC 41, ©P<0.05; 5 AB+si-GASS AIHILL, ! P<0. 05345 AB-+si-GASS+anti-miR-NCAIH I, P<0. 05,
B 5 Western blot ¥zl 5 CAI X Bel2 \BAX | caspase3 £ H #ik K-
Note. Compared with the control group, *P<0. 05. Compared with A group, "P<0. 05. Compared with AB+si-NC group, °P<0. 05. Compared with
AB+si-GAS5 group, ‘P<0.05. Compared with AB+si-GAS5+anti-miR-NC group, ©P<0. 05.
Figure 5 Expression of Bel2, BAX, caspase3 protein in hippocampal CA1 area by Western blot

{E:A:miR-137 55 GASS BYZ5 G (LA ; B SOU KRN &L, 5 miR-137 NC+GASS WT 414l LL,* P<0. 05,
6 miR-137 5 GASS5 [l 5
Note. A, Binding site of miR-137 with GAS5. B, Relative activity of luciferase. Compared with miR-137 NC+GASS WT group, *P<0.05.
Figure 6 Targeting relationship between miR-137 and GAS5
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Effects of endotoxemia on renal function and the renin-angiotensin
system in rats

LI Jingling' , YIN Chenghong®*
(1. Department of Medicine, Tsinghua University Hospital, Beijing 100086, China.
2. Beijing Maternity Hospital, Beijing 100026)

[ Abstract] Objective To investigate the changes in renal functions and the renin-angiotensin system (RAS) at
different stages in endotoxemia rats, to provide data to support its pathological mechanism. Methods Ninety rats were
randomly divided into nine groups: the control group (n=10) and the model group at eight timepoints (2, 4, 8, 12, 24,
48, 72 and 168 h, n=10). Rats in the model group were prepared for the sepsis model by a tail vein injection of
lipopolysaccharides, while those in the control group were injected with an equal volume of pyrogen-free water. Samples
were collected from the animals in the control group at 8 h after injection and from animals in the model group at each

timepoint. The circulating endotoxin, nitric oxide (NO), endothelin ( ET), nitric oxide synthase (NOS), angiotensin
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converting enzyme ( ACE) , angiotensin ( Ang) , renin-angiotensin ( PRA) , serum creatinine and blood urea nitrogen levels
were detected by enzyme-linked immunosorbent assay, the protein expression of Angll type 1 receptor (ATIR) and Ang IT
type 2 receptor ( AT2R) in the kidney was measured using Western blot assay. Results  After lipopolysaccharide
injection, the circulating endotoxin, endothelin, NO, NOS, ACE, Angll , serum creatinine, blood urea nitrogen, AT1R
and AT2R levels were all increased in the model group. The kidney coefficient, serum endotoxin, serum creatinine, blood
urea nitrogen and kidney ATIR and AT2R were higher in the model group than in the control group at 2~ 168 h after
injection. In addition, the serum levels of endothelin, NOS and AngIl were higher in the model group than in the control

group at 2~48 h after injection and the NO level in the model group was higher than that in the control group at 4~48 h
after injection. Moreover, the ACE level in the model group was higher than that in the control group at 2 ~24 h after

injection. All differences were significant ( P<0.05). Conclusions

endotoxemia.
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TE N X IRZH 2 AR PRI LPS 2 h N ;4 BERIZH 15 LPS 4 h I ;8  AEHILH T LPS 8 h IR 12 BEHIZH 1 5 LPS 12 h ] ;24 B!
ITEST LPS 24 h i ;48 AETULIFE ST LPS 48 h i ;72 AR S LPS 72 h i 5 168 BEEIATIE 5 LPS 168 h i, SxtTRAIM L, *P<
0. 05, *"P<0.01,
Bl 1 A2 K BN R AL R R R K A8k

Note. N, Control group. 2, LPS was injected into the model group for 2 h. 4, LPS was injected into the model group for 4 h. 8, LPS was
injected into the model group for 8 h. 12, LPS was injected into the model group for 12 h. 24, LPS was injected into the model group for 24 h.
48, LPS was injected into the model group for 48 h. 72, LPS was injected into the model group for 72 h. 168, LPS was injected into the
model group for 168 h. Compared with the control group, *P<0.05, **P<0.01.

Figure 1 Level changes of endotoxin and oxidative stress biomarkers between groups

2 Xf HRZH SR A O Bl AR AE LA

Figure 2 Comparison of renal pathological features between control group and model group

T N AR ;2 ARHUZH S LPS 2 h B 54 BRI LPS 4 h B 58 AR ZH {45 LPS 8 h A5 12 BORIZH 15 LPS 12 h A5 24  BORIZH 15

LPS 24 h i} ;48 BRIZH 14T LPS 48 h i ;7254 75 LPS 72 h B ;168 ARIZH -4 LPS 168 h if, SXJIRLHAHIL, *P<0. 05, *P<0.01,
B3 SAKRRERBNEYReRIrK AL

Note. N, Control group. 2, LPS was injected into the model group for 2 h. 4, LPS was injected into the model group for 4 h. 8, LPS was

injected into the model group for 8 h. 12, LPS was injected into the model group for 12 h. 24, LPS was injected into the model group for 24 h.

48, LPS was injected into the model group for 48 h. 72, LPS was injected into the model group for 72 h. 168, LPS was injected into the

model group for 168 h. Compared with the control group, *P<0.05, *P<0.01.

Figure 3 Level changes of renal coefficient and renal function index between groups
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T N XTI ;2 ARUZH I LPS 2 h B 54 ORISR LPS 4 h B 58 AR ZH 14 LPS 8 h 5 12 BORIZH 15 LPS 12 h A5 24  ORIZH 15

LPS 24 h W} ;48 BORIZH 1 4F LPS 48 h i ;72 54 5 LPS 72 h B ;168 ARIZH -4 LPS 168 h if . SXJIRLHAHIL, *P<0. 05, *P<0.01,
B4 K4 KRIME RAS tr&E KA1k

Note. N, Control group. 2, LPS was injected into the model group for 2 h. 4, LPS was injected into the model group for 4 h. 8, LPS was

injected into the model group for 8 h. 12, LPS was injected into the model group for 12 h. 24, LPS was injected into the model group for 24 h.

48, LPS was injected into the model group for 48 h. 72, LPS was injected into the model group for 72 h. 168, LPS was injected into the

model group for 168 h. Compared with the control group, *P<0.05, *P<0.01.

Figure 4 Changes of serum RAS markers of rats between groups

TN X R ;2 ARRZT S LPS 2 h B 54 BIRATIE ST LPS 4 h i 8 SR LGS LPS 8 h i 5 12 ML S LPS 12 h i ;24 45070
HTEST LPS 24 h i ;48 BIBIZLIE S LPS 48 h ;72 BUBIZH 74 LPS 72 h i ; 168 LRI 1E 55 LPS 168 h i, 55X IRZAIAH L, “P<
0.05, *P<0.01,
5 ASLKEUF ATIR FI AT2R (93572 1L
Note. N, Control group. 2, LPS was injected into the model group for 2 h. 4, LPS was injected into the model group for 4 h. 8, LPS was
injected into the model group for 8 h. 12, LPS was injected into the model group for 12 h. 24, LPS was injected into the model group for 24 h.
48, LPS was injected into the model group for 48 h. 72, LPS was injected into the model group for 72 h. 168, LPS was injected into the
model group for 168 h. Compared with the control group, *P<0.05, **P<0.01.
Figure 5 Changes of ATIR and AT2R expression in the kidneys between groups
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Herba Patriniae protects against paracetamol-induced liver injury in rats

TANG Wencheng'*, HE Qing', SONG Daping”, SHEN Zhenghong®, WANG Jisheng'*
(1. School of pharmacy, Southwest Medical University, Luzhou 646000, China.
2. Mianyang Third People’s Hospital, Sichuan mental health center, Mianyang 621000)

[ Abstract]  Objective Herba Patriniae is a root grass of perennial herbaceous plants in the family Caprifoliaceae,
with various pharmacological activities. This study was conducted to investigate the protective effect of Herba Patriniae on
paracetamol-induced liver injury in rats. Methods Rats were intravenously injected with acetaminophen and then randomly

divided into the control, model, low-dose Herba Patriniae, medium-dose Herba Patriniae, high-dose Herba Patriniae and
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bifendatatum groups. The low-, medium- and high-dose Herba Patriniae groups were gavaged with 4, 8 and 16 g/kg Herba
Patriniae once per day, respectively. The bifendatatum group received 0.3 g/kg bifendatatum, and the control and model
groups were given the same amount of normal saline for 30 consecutive days. The liver index was calculated. Hematoxylin
and eosin staining was used to detect the degree of pathological injury to the liver tissue. Serum ALT, AST and ALP levels
were detected using kits. Tumor necrosis factor-a ( TNF-a ), interleukin-6 (I1L-6) and interleukin-18 (IL-1B) were
determined via enzyme-linked immunosorbent assay. Superoxide dismutase (SOD), MDA and GSH-Px contents in the liver
homogenate were detected using kits. Results
was significantly increased, the AST, ALT, ALP, TNF-a, IL-6 and IL-1B levels were significantly increased, the SOD

Compared with those of the control group, the liver index of the model group

and GSH-Px contents were significantly reduced, and the MDA content was significantly increased (all P<0.05).
Compared with those of the model group, the liver indexes of the Herba Patriniae and bifendatatum groups were significantly
reduced, the degree of pathological damage was significantly attenuated, the AST, ALT, ALP, TNF-a, IL-6 and IL-1B
levels were significantly decreased, the SOD and GSH-Px contents were significantly increased, and the MDA content was
significantly decreased (all P<0.05). Conclusions Herba Patriniae protected rats from paracetamol-induced liver injury

by alleviating pathological injury to the liver tissue, inhibiting the release of inflammatory factors and relieving oxidative

stress.
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Table 1 Effect of herba patriniae on hepatic index in rats
with paracetamol-induced drug-induced liver injury

b FlE (g/kg)  HFMEE R (%)
Groups Dose Liver index
i R ]
*HiRa 0 2.8+0.4
Control gourp
HEBIZH
Model group 0 4.520.9
T3 AR 4
Wt AR 4 3240 2"

Low dose herba patriniae group

WG T v ) 2

8 .320.3%
Medium dose herba patriniae group 3.320.3
W i )
R A 16 31203
High dose herba patriniae group
KR XL 2
AL 0.3 3.2+0.3"

Bifendatatum group

T SXHRALAALL, “P<0. 055 SHUHALAALL , " P<0. 05,
Note. Compared with control group, *P<0.05. Compared with model
group, *P<0. 05.
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Figure 1 Effect of herba patriniae on pathological injury of rat liver tissue induced by

paracetamol-induced drug-induced liver injury

T2 WOERXIX O BRI TS S I 25U R AT R R AST ALT (ALP ZKF-H 20 (x2+£5,n= 10)
Table 2 Effects of herba patriniae on AST, ALT and ALP levels in rats with paracetamol-induced drug-induced liver injury

A HltE (g/kg)  RITARARMREELHM(U/L)  NEARAEFBIE(U/L) A B ( U/ L)
Groups Dose AST ALT ALP
X i ZH
0 187.34+27.31 31. 80+5. 12 115.74+8.53
Control gourp
LA
& 0 342.66+15. 77" 104. 67+18.36 " 158.47+14.25"
Model group
W Wil
)ﬁ%ﬁﬂj&u]%ﬁ.ﬂ 4 310.38+12. 03 94.51+18.79 145.33+12. 86
Low dose herba patriniae group
3% B A 1) He 4
. Wi i .ﬂ_ 8 287.32+10. 58 77.36+14. 07* 132. 349, 85*
Medium dose herba patriniae group
e 5 2] k4
. )&%E—m”‘l%.ﬂ 16 230.78+11.57* 68.45+10. 75" 112.53+15. 31%
High dose herba patriniae group
KR XL 2
o S 0.3 227.86+10.91* 65.18+10. 17 110. 76+9. 34*

Bifendatatum group

T SR, *P<0. 055 SRR L, * P<0. 05,
Note. Compared with control group, *P<0.05. Compared with model group, *P<0. 05.

R3O L BEEA SIS S B 25 P PEAT A0 R B TNF-o (IL-6  IL-1B JKF-HYSENE (245 ,n=10)
Table 3 Effects of herba patriniae on TNF-a, 1L-6 and IL-1B levels in rats with paracetamol-induced drug-induced

liver injury

4151 M (g/kg)  MEIREE T o(pg/mL) M/ 6(pg/mL) FI4r % 1B (pg/mL)
Groups Dose TNF-a IL-6 IL-18
X R ZH
0 141. 36+5. 37 49.72+12.51 24.32+4.33
Control gourp
L .
0 357.93+6.57" 193.37£19. 44" 159. 16+4. 52"
Model group
W il £
Wi e 4 196. 86+5. 53" 145. 4413, 85" 140. 97+5. 63*
Low dose herba patriniae group
K A
AL 8 161.85+6. 417 127.61£15.01* 94.85+5. 17"
Medium dose herba patriniae group
M B e 4
MR Al 16 121. 746. 36" 104.95+15. 93" 52.60+4. 47"
High dose herba patriniae group
IR

0.3 149. 19+6. 74* 120. 9+10. 45* 40. 27+3. 25*

Bifendatatum group

T S X BRALATIEL, P<0. 05 SRIRIZIAR I, ¥ P<0. 05,
Note. Compared with control group, *P<0.05. Compared with model group, *P<0. 05.
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T4 WOETXIXT WA T 25 WP E TR K B SOD \ MDA (GSH-Px & A2 (x£5,n=10)
Table 4 Effects of herba patriniae on SOD, MDA and GSH-Px levels in rats with paracetamol-induced drug-induced liver injury

215 FlE (g/kg)  BBAEALYIE LR (U/mg Pro) 9 & (nmol/mg Pro) A BEH KIS & ALY (U/mg Pro)
Groups Dose SOD MDA GSH-Px
Xf IR 20
0 237.13 £30. 39 9.37 +0.59 15.72 0. 43
Control gourp
R 4
B 0 90.31 +£10.58" 11.25 0. 42" 5.6+0.45"
Model group
W |54
Uz%ﬁﬁﬂi%]iﬂ 4 167. 64 £24. 54* 10. 82 +0. 89* 7.8 +0. 56"
Low dose herba patriniae group
T B I 54
i 8 189.92 £16.41* 10.17 0. 62* 9.3 0. 81*
Medium dose herba patriniae group
W R g 7R 2
. W L i " H 16 217. 54 £26. 39* 9.54 £0.93* 11.24 0. 44*
High dose herba patriniae group
Y
AN A 0.3 226.71 +16. 73* 9.22 +0. 46* 13. 18 +0. 32*

Bifendatatum group

W X RAA L, *P<0. 05; SEIRZAAR L, * P<0. 05,

Note. Compared with control group, “P<0.05. Compared with model group, *P<0. 05.
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VEGE 01 57 X5 478 D i 4 A0 o) g 28 8 4 R B
TR KX CRA LI 30 77 5 B9 5% Wil

= 3 e HaE”
(FrEH O EREIRBL, R B 475000)

[{EE] HE W5 M4 K R T (vascular endothelial growth factor, VEGF ) 1 i 1) X IR 7 1R8] e
T AR I A R B LRI P S Bl K ( central retinal artery, CRA) ML SN 1“2 M50, Fik 40 L SPF
G SRR AR B, BEHLEEER 10 HONXE IR, AL T 30 HOR FRBEHL A AR 2 (AR BEER K ) R AH SR 4 (T
FFEERR ) VEGF H 50 £ ( DR BAHT) 45 10 2, I CRA I3 &F 5K 3 fe A% i (EDV) | e 45 40 0 {F it 90 5ok F
(PSV) BH A58 (RI) HHBhH5%0(PT) & Ras Raf-1 2 ERK ik, &R SHEMAMIL, THEITERRA  VEGF M
#7020 EDV (31.53+8. 42/47. 46+ 10. 29/90. 26 + 16. 55 mm/s, F/P = 14.956/0.001) ,PSV (58.92+11.37/84. 16 +
14.52/155.57£18. 67 mm/s, F/P=21.116/0. 001) ARIKZ ACF-F+i ; RI( 1. 12+0. 32/0. 85+0. 20/0. 68+0. 18, F/P=
7.046/0.001) \PI(1.35+0.35/0.91£0.22/0.69+0. 12, F/P =8.861/0. 001 ) . Ifil # i 7% 24 46 b . 25 I ML 8% VEGF |
ICAM-1IL-1B 7K°F-,Ras \Raf-1 &% ERK ik L, 22 5 A G E L (P<0.05) . SRETERLIAH LY, VEGF
720 EDV (47. 46210. 29/90. 26216. 55 mm/s,1/P=6.945/0. 001) .PSV (84. 16=14. 52/155. 57+18. 67 mm/s 1/ P
=9.548/0.001) JIBBEZE KFETFE ; RI(0. 85+0. 20/0. 68+0. 10,:/P=2.404/0. 027) .P1(0.91+0.22/0. 69+0. 12,1/P
=2.776/0.012) ML R A F3e0r 25 ME KE . VEGF . ICAM-1 IL-1B 7K°F, Ras Raf-1 } ERK FA R, 25 HA
Gt L (P<0.05) , £5i€  VEGF il 57 n] i 35 PR M A0 099 B AR 580 R BR CRA I IAE 3l ) 2% 5 IV U AR 2
FehR, AR VEGF ICAM-1 K TL-1B 7K, il i 45 8 A
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Intervention effect of VEGF inhibitor on diabetic retinopathy model
rats and its influence on CRA hemodynamics

HOU Liting, GUO Yang, HU Hongxia "
( Ophthalmology Department, Kaifeng Central Hospital, Kaifeng 475000, China)

[ Abstract]  Objective To study the intervention effect of vascular endothelial growth factor ( VEGF) inhibitors on
diabetic retinopathy model rats and the hemodynamics of central retinal artery (CRA). Methods Of 40 specific-pathogen-
free healthy male rats, 10 were randomly selected as the control group. The remaining 30 rats were successfully modeled

and randomly divided into the model group ( normal saline), sterile citric acid group ( sterile citric acid) and VEGF
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inhibitor group ( bevacizumab) (n=10). The minimum diastolic velocity ( EDV) of the CRA was measured. Results
Compared with the model group, the levels of EDV (31.53+8.42/47.46+10.29/90.26+16.55 mm/s, F/P = 14.956/
0.001), peak systolic velocity (PSV; 58.92+11.37/84. 16+ 14.52/155.57+18. 67 mm/s, F/P=21.116/0.001) and
adiponectin were increased in the aseptic citric acid and VEGF inhibitor groups. In addition, the resistivity index ( RI;
1. 12+0. 32/0. 85+0. 20/0. 68+0. 18, F/P=7.046/0. 001 ) , pulsatility index (PI; 1.35+0.35/0.91+0.22/0. 69+0. 12,
F/P = 8.861/0.001 ), hemorheological indicators, fasting blood glucose, VEGF, intercellular adhesion molecule 1
(ICAM-1) , interleukin-1 (IL-1) and expression levels of Ras, Raf and extracellular signal-regulated kinase (ERK) were
significantly decreased ( P<0.05). Compared with the aseptic citric acid group, the levels of EDV (47.46+10.29/90. 26+
16.55 mm/s, T/P=6.945/0.001), PSV (84.16+14.52/155.57+18. 67 mm/s, T/P=9.548/0.001) and adiponectin
were increased in the VEGF inhibitor group. Furthermore, the RI (0.85+0.20/0.68+0.10, T/P =2.404/0.027), PI
(0.91£0.22/0.69+0. 12, T/P=2.776/0.012) , hemorheological indicators, fasting blood glucose, VEGF, ICAM-1, IL-
1 and expression of Ras, Raf-1, and ERK were significantly decreased (P<0.05). Conclusions VEGF inhibitors can

improve the CRA hemodynamics and hemorheology indices of diabetic retinopathy model rats, reduce the levels of VEGF,

ICAM-1 and IL-1B and inhibit angiogenesis.
[ Keywords )
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T . EDV PSV RI & PI, & FlR#A4E 3 Ik,
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SR PO ot 98 4SS I R BT 2 8] S 4 i
B RO ESRIM 2. 5 mlL, IiL/]MH 5 42 26 10 F
T /MR, KRGO SR 1.5 mlL, /MR
Z85 S 236 U A A1 A T2 S /I 285 B R AL
1.3.5 JRERZE 25 M8 % (FBG ) | 20 M ] 26 Bt 43
F-1(ICAM-1) \HAZFE-1B (1L-18) 7K F-H:

MBI T X Zh I AE B 12 h, (6 B a4 SORG:
FBG /K-, UK B HH#R K I 2 mL, >R PBS %
MR TR AL EE #5353 A 2000 v/min &0 1 10
min, 55 _IE R, SR FH ST AR e 0 g IR fo 12 7 1K 51
SR A5 20 K BRI K OB BX 2 | ICAM-1, IL-1B
K
1.3.6 JREHF ML

K LDF 380 i 378 43 B R BR 1] 2 42 BRI 1
R 1750 2 J I 4% 4K SROBUHIR L3S G 2 52 A
KERALFE 5 BUEE H R B ZE MR BR | 109% I 1] o
24 h, 2 Wi K | 175 BH DA N A0 1 45 b B RS A
Yo AR, BT R HE Je o SBRBET
JUE-SHSELE R I
1.3.7 Western blot £l Ras Raf-1 & ERK F ik
gsoaill]

W T SRR B R BRU A I HR BR 20 BB AS | R4
& SRIE MR 182 0P, W AR 4R B, BCA
WO, 50 g A LFEJS SDS-PAGE HLK,

HL 55 5] PVDF I 76 TBST "5 5% 4 i BE W3 ke 't
B 1 b, PRSI — PR B ( Ras , Raf-1 J2
ERK #% 18 1:1000 @I # 7RG RE ) , 7E 4°C Y IR
PRAFRIRL, VR G I —PUA BV T ( Ras  Raf-1 &
ERK #% /8 1 :5000 b #4178 ) , fFERIK T E
1 W5 FRRBER , A KGR ECL, f #4443 B 2 1A
ZAF K EEMH , WS 8 P J& GAPDH,
1.4 SitZEHE

K SPSS 19. 0 Ge it B4 17 Ge it 43 b ik
M, TR BEORER I AR i 22 (w2s ) #3240
] FL g R FHSF M 25 K6 560, 79 40 1) L 45 R F e S e
At K5, P<0. 05 BA Gt it X,

2 #R

2.1 HHAKXR CRA MFESHLE

M 1 iR, 5IEH K RAH L, B TR Ar
BEIRZH VEGF #1514 EDV . PSV /K F-FAK, RI
PI KT, B W& P22 57 (P<0.05) ; S51EAI4]
AL, TR RR 4] . VEGF #5240 EDV . PSV /K
FThm, RE B PR REAR, B B 25 (P<
0.05) ; SRR FFERRALF L, VEGF M1l 41 EDV |
PSV /K VT RE K PLAKOT- AR, B i k22
(P<0.05) .
2.2 JRIBEME

WE 1 s, G B2 R AN AT TS A E
LI B 22 4 i 370 o 55 5S8R AR A P
MY K, W00 R 45 J2 200 it 245 ) HlE %) 25 6L, 40 A 1)
K, JC BT R 2H K B A M B K I 45 2 40
MgEFHESIZEEL , VEGF 11 i 77 2 00 0 fi55 4% J2 4 i
HEF A 5e 4

F1 AU CRA MBS ELEL (xts,n=10)
Table 1 Comparison of CRA blood flow parameters of rats in each group

251 Groups E R A 4 (mm/s ) EDV S 2 30 D (L 00 3 T 3 ( mm/s ) PSV RH 485K R1 8% Pl
popiekcl
108. 12£20. 25 178. 83£25. 14 0.410. 11 0.50+0. 13
Control group
s 2]
B 31.53+8. 42° 58.92+11. 37" 1. 12+0.32° 1.35+0. 35"
Model group
T R
. @ﬁ%&ﬂ 47.46+10.29* 84. 16+14. 52 0. 85+0. 20 0.910.22%
Sterile citric acid group
VEGF #1175 20
I F ﬁ.’k] ’ 90. 26+16. 55°¢ 155. 57+18. 67 0. 68+0. 10 0. 69+0. 12
VEGF inhibitor group
F 16. 566 20. 614 9.953 10. 799
P 0. 001 0. 001 0. 001 0. 001

TE: G IRGUM L " P<0. 05 SETBIZL AR 1L P P<0. 05; SRR L, P<0. 05,
Note. Compared with the control group, *P<0. 05. Compared with the model group, "P<0. 05. Compared with the sterile citric acid group, °P<0. 05.
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2.3 BAXRMKEREFEREE

W3 2 PR, 5 1EH KB b, B TC By
BERRLL  VEGF J0 70 25 4 I KG B | it/ 3R 46 3R I
/N B B BB, B R EMER (P<
0.05) ; SHIRI AR L, TR AT IR AL . VEGE il 5]
24 IR BE 1L/ IVAR 2R A 258 K i/ Al 26 B 567K 1
%, BA BB 25 (P<0.05) ; 5T HE B RZHAH
LY, VEGF 10l 71 25 42 i RS B | i /)N Al 3R 4 2% K i /)y
MRFG 2K REAG, BAT B 5 25 57 (P<0. 05) .
2.4 BAEKRIEBE TEMEKTEEE

w3 3 Fin, 5IEH KEAH L, SR TC iy
BEIRZ \VEGF #5741 BRI 2 /K P B A1, FBG 7K
Th, B B2 R (P<0.05) SRR A I, TS
IR TRAL  VEGF 41 77 2 BR 156 2 /K - It = , FBG
HOFREAL, A W2 5% (P<0.05) ; S RHITE
R L, VEGF # il 5RI ZAR 5 2 /K- T =i, FBG 7K
TREAR, B B 25 (P<0.05) .
2.5 fKHAKR VEGF . ICAM-1 X IL-1B 7K F L&

W3 4 Frw, 5IEH KEAH L, BRI Ty
BERR 4] VEGF #5740 VEGF . ICAM-1 & TL-1B 7K
TR, B B EMEE R (P<0.05)  SHERILIA L
THEFF B R AL VEGE ] ¥ 41 VEGF  ICAM-1 &
IL-1B8 ACFREAR, B B E 2 5 (P<0.05); 5K
BRI L, VEGF #1520 VEGF ICAM-1 }%
IL-1B8 7K FREAS, B B & 25 57 (P<0.05)

F2 AAKBUMBR A FHE AR LA (xts, n=10)

Table 2 Comparison of hemorheological

indexes of rats in each group

2 IR MRS /MR R
) (mPa/s) (%) (%)
Groups Whole blood Platelet Platelet
viscosity aggregation rate  adhesion rate
PPl
THRA 1. 13+40.22 58.65+13.92  26.31+5.20
Control group
T 2H
H 1. 96+0. 63* 85.24+19.76" 48.73x12.82"
Model group
Eskpgedivel
AR 1.7520.45% 76311753 39, 18+10. 35%
Sterile citric acid group
VEGE 14
VEGF inhibitor group 1. 40+0. 35 62.18+15. 10 33.30+8. 22
F 3.109 4.902 4.178
P 0. 001 0.001 0.001
e S XHRAAMLL,*P<0. 05; SR L, P P<0. 055 5 TC P R

HAHLL,©P<0. 05,

Note. Compared with the control group, *P<0.05. Compared with the
model group, "P<0.05. Compared with the sterile citric acid group, °P
<0. 05.

B 1 KB R 2 40 B A (HE e (n)
Figure 1 Histopathological observation of retina in

rats (HE staining)

R3 FHKRRIEKE FBG KV AL (25, n=10)
Table 3 Comparison of adiponectin and FBG levels of

rats in each group

" IR 23 JE I
2851
G i (mg/L) (mmol/L)
roups Adiponectin FBG
opiiE
FRRAL 2.29+0.71 5.35+1. 18
Control group
Hm 21 ) )
Model group 0.31+0. 10 17.48+3. 08
it Rl
. mﬁ#ﬂ& 0.58+0.25" 12.51£2. 61
Sterile citric acid group
VEGF il 7741 abe abe
VEGF inhibitor group 1.650.55 8.91=1.70
F 11.726 17. 445
P 0.001 0.001
T S X IR LE , * P<0. 05 ; SHRILIAT L, P P<0. 05 ; 5 JC I # 5E R

A, P<0. 05,
Note. Compared with the control group, *P<0.05. Compared with the

model group, "P<0. 05. Compared with the sterile citric acid group, P
<0. 05.
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2.6 &AKE Ras Raf-1 % ERK RiZELLE

w5 2 Fin, 5IEH KR, AL e
HFFBE IR AL VEGF #1572 Ras Raf-1 K& ERK %
kT, BA W EMEER (P<0.05) ; SEIAIZ A
W, T FF B IR 4 . VEGF #1141 70 40 Ras . Raf-1 J%
ERK Rk mfEl, BA B E M 25% (P<0.05) ; 57
WFFIERRAAH L, VEGF #1772 Ras \Raf-1 & ERK
TR PR, BA B E 2R (P<0.05)

3 itig

IR E DR B AW RIZE LT HETERH L
ot R 224 (W) 4 S 800, 2 B an 9 A 5 38Uk
T ECE 0 BB, AN K A SR SR E
WG kR T ER I, FHRAE IR TN E
200 B R A AT, DR Rl R e it
R, PR 0 B 40 I 5 3 A 1 3, AR T ARl A R
BEAE AR A 2 5 B GG A AL 20 A R B R AR
I35 3 — 25 1A 7 3% 9 B A0 T e o XL
223 R I R IA I B2 1R B 0 A, & 0l 4 A=
S PR -5 A8 A i R T 22 T B 2SO A
HHE RS R AR B EEEHS ) VEGF
AR Wy 0 T LA 4 o] ) BEL T S e A R
BRI A K R 3k B R A i A AR Y
Heyool,

PRI CRA SR 08 0 21 £ 224, &
FAAR BNk, S R 20 ik ) 43 3¢, 76 4 35 0058 ) fig
THI R VR PR ) ) fhk 2 T ok S el
DO8 4 1 9 45 187 B, 5 0 ) S SR AR B IR A
AR SCHFGR R, VEGF #ii  5e 42 = K Bl EDV  PSV
TR, BEAR RT B PT K DATTTESc3E 0 I 5 CRA
MFE B F AR, MUK B[] b T 5 il AR 25 5
5 I ML 08 PN 5 o 7 487, i /N B SR B P 3 i () st
LT 5 41 L A PAD 2, A0 ) I A5 580 T B AR
B NI AR, 51 RS A0 0 = 40 14 38 A 5 O
JE B R SCEE SRR Y VEGF A1 5] B8 R K B
EN IR AN AN T - S 3 AN T R O
10k 22 2 R I 40 L AR S5 2 A 1) — B 1 I, FE MR IR
WA IEAE Y & R B A E R HOK 3 ]
SRR A B AT AR SO 0 T R R A A
L, VEGF #1057 20 g 1k & 7K °F- JF =, FBG 7K F
REAR

VEGF J& I8 N K 40 L5 S e 1 22 0 3R,
o P SRR SN LA 095 i M AR L ) S 4

R4 KHKE VEGF ICAM-1 & IL-1B /K (2+s, n=10)
Table 4 Comparison of VEGF, ICAM-1 and IL-1
levels of rats in each group

g5 MAF N RZAER 2 ] 2 R HAE-18
Crous T (pg/mL)  7+F-1(ng/L)  (pg/mL)
P VEGF ICAM-1 IL-1B
Xf R
TR 40.76+9. 53 58.08+8.22 6.38+1.15
Control group
41802
s 91.19+19.48" 89.65+19.71* 18. 15£4. 26"
Model group
TR FT TR

S 75.81+16.32%> 78.84+18.39™ 12.02+3.01*
Sterile citric acid group

VEGF il 44
VEGF inhibitor group
F 9.509 4.008 6.914
P 0.001 0.001 0. 001
e X IEAAR L, P<0. 055 SRR L, P<0. 05 ; 15 AT 18R
A, P<0.05,
Note. Compared with the control group, *P<0.05. Compared with the

53.15+13. 70" 67.39+11.55"° 8.10£2. 12

model group, "P<0.05. Compared with the sterile citric acid group,
“P<0. 05.

R 5 KKK Ras Raf-1 & ERK FihH L4 (Z+s, n=10)
Table 5 Comparison of the expression levels of Ras, Raf-1 and
ERK in each group of rats

205
:E%J Ras Raf-1 ERK
Groups
Xof fiiZ
THRA 1.34+0. 41 1.45+0.23 0.73+0. 14
Control group
G101
i 5.82+1. 64* 3.91+0.92" 2.42+0.78"
Model group
S bRl
%ﬂﬁgﬁﬁ 367113 2.53x0.75" 1.59+0.40"
Sterile citric acid group
VEGF fiil5fi abe abe abe
VEGF inhibitor group 1. 98+0. 62 1.90+0. 51" 1. 05+0. 21
¥ 12.010 5. 885 9.242
P 0. 001 0. 001 0. 001

T X IEAR L, 2 P<0. 055 SRRIZEAR LL, " P<0. 05 ; 15 T AT 18R
HAHLL,©P<0.05,

Note. Compared with the control group, *P<0.05. Compared with the
model group, *P<0. 05. Compared with the sterile citric acid group, °P
<0. 05.

a: W HRZH ;b BRI o ERATIEIRAL ; d . VEGF M4,

2 Ras . Raf-1 } ERK & 1351k Western blot [&
Note. a, Control group. b, Model group. ¢, Sterile citric acid group.
d, VEGF inhibitor group.

Figure 2 Western blot of Ras, Raf-1 and

ERK protein expression
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BT sURCT PCR SRR H8 N PR30 5% S5 7 45
DU B4y A6 00 7 92 1) 3 S e I

FPRF @ A,HEAE,TER RIH, EEH . F I

(P E R b E RSB sh T ST BT, AU DRI E 2 B FL A R 2 vl | R AR (25 B3 4 A JSHR HU IR IR 2 J SR =8
FE R P e 25 B N\ 2880 sh TR R = 5060 %, Jb st 100021)

[HWZE)] BHE FTMERES PCR(droplet digital PCR, ddPCR) H A, Xof 5% 3 Bl 4 rhofs o 5 390 s %0 25
(porcine endogenous retrovirus, PERV) #8 D10 5 Jr i it 1704k, @37 PERV 8 DLyl r ik, Ak RA
TagMan #REF W TE ddPCR J57% , 43501 LA H- v - 3-8 1% i 2 8 ( glyceraldehyde-3-phosphate dehydrogenase, GAPDH) Fl
AR 52 PR (transferrin receptor, TFRC) NWNZ 3L #iE X PERV $5 D1 B0 I W fie il A8 SR EE F1 SN ARG 3
B, TAI A A R TR 1 o A SO RS 0 R PR R AT A, L E @ AR R . SR T ddPCR T
qPCR PR 7 100 5 R 948 U520 i 28 R L /N LS 4 40 rp PERV A 95 DURK, LA AR KR I 7 1 AR e 1, B R
FEF ddPCR BIAKN PERV #5 DB it IR R EE N 59. 9°C , S R R B 50 5 A4 56 P 20 1Y) Je il ¥k B 7
1.25~7. 5 ng; Kl [F]— ¢ AL R EIE N AL h PERV A9FE DURI AR 53 R RUAE 0. 44% ~8.29% , #8518 AWFTC S T4
T ddPCR £R[ PERV #5 DUEE R IN 7 I5 I R GERER T S fESCIAAF, SEGRY PCR M LL, %07 15 HAT
FIMER MR S M o AV AR I 5T P (R 2y LRI 40 PERV #8 D000 0 5 $RAL T 24800 5 1 R mT SE A4

[R@R]  BUHRET PCR IS NI S0 55 ;45 DURK 46 X0 & it
[FEISES] R-33 [ X#EHRIRIB] A [ XEHS]1671-7856(2021) 09-0090-08

Establishment and application of a droplet digital PCR-based method for
measuring PERV copy number in the porcine genome

LU Tianyu, GAO Hong, YANG Bochao, YU Jianan, XU Yaxin, WANG Ruolin, QIN Chuan”

(Institute of Laboratory Animal Sciences, Chinese Academy of Medical Sciences (CAMS), Comparative Medicine Center,
Peking Union Medical College (PUMC) , Key Laboratory of Human Disease Comparative Medicine, National Health
Commission of the People’ s Republic of China; Key Laboratory of Human Disease Animal Models, State Administration of
Traditional Chinese Medicine, Beijing 100021, China)

[ Abstract ) Objective To optimize the experimental conditions for the determination of porcine endogenous
retrovirus (PERV) copy number in the porcine genome using a droplet digital polymerase chain reaction ( ddPCR)

technique. Methods TagMan probe duplex-ddPCR was used to determine the copy number of PERV, glyceraldehyde 3-

[EE&TH ] o EEFRF G E A TRE KRGS E (2017-12M-2-005)
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[BEMEEIZEN(1959—) &, #8% HA SIW , 058 07 ) W L S A #22 | E-mail ; chuanqin@ vip.sina.com
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phosphate dehydrogenase ( GAPDH) and transferrin receptor protein 1 ( TFRC) were adopted as the internal reference
genes. To determine the optimal annealing temperature and PCR cycle number, we compared multiple conditions. In
addition, the suitable range of template amount was estimated by examining the serially diluted plasmid and the pig cell
genome. Genomic DNA isolated from pig cell lines or Bama minipig tissue was used to determine the copy number of PERV
using ddPCR-and quantitative PCR-based method, which demonstrated the repeatability of different method. Results
The optimal annealing temperature for the ddPCR-based method to measure PERV copy number was 59.9°C, and the
optimal number of PCR cycles was 50. The suitable template genome concentration ranged from 1.25 to 7.5 ng. The
variation of coefficients for PERV copy number in the porcine genome ranged from 0.44% to 8.29%. Conclusions A
method for analyzing the PERV copy number based on the ddPCR technique was established, which improved the accuracy
and repeatability compared with a traditional quantitative PCR-based detection approach. This method provides a sensitive

approach and is a reliable basis for the determination of PERV copy number in donor animal genomes for

xenotransplantation studies.

[ Keywords)

TEIGRSE e, AT (RS i AR 88 B H
AT TR 1 7 074 Rt dfe [ 0 o RO 1 % 1 A L &
ZUa v B AT SRS A, J2 A Pz [n) 0 1 V5 7 3 A2
z— o B PN 35 B SR ( porcine endogenous
retrovirus, PERV ) J&—Ff C i 4% 5408 35, 76 74k
1R R LR #F DNA AR 39l & 7 58 JE N 41
di20 HET PERV X T4 P A 25 41 it B Sk e XU
W ANBA S , T AAORE AN B o T R R R AR
T ok W i B 1 55 T =X T BR PERV, DA 1 i
TR RE A Y E AR HIL R
WI7E PERV TEHLAA S Y b i 48 DAL, LTl PERV
(AR RS, XoF 5 B A 1) I PR 9 B ot FH L
HEMEX,

&5 K PERV 45 DU % i Southern
blot'* ZEIEJF A 4258 A K 5E it PCR (quantitative
PCR, qPCR) "7 4753  RFIRIJ7 34 PERV 4
DUBCI 72 25 A Jr 22 528 Hovb, S5 Y
qPCR 7 VAR UG I sf #8202 114 74 v il 288 19 71
£, B YR BT BB A A S $icd 2, iz PERV 76K
TFi) SH VR 4 L TR 40 P B 5 DB A B K T 13k
FARMECRUE— 2, T 3 WAz I &5 K A o A 1 I Fn
B2,

BT PCRAE MBS IIEA OB 2Z T
R FRAE i 4 20 AT, 90 0 35 PR 3 38 A ) 2 45
UK 43 BT R 3o 5 B o B DA B 5 DL KR 5
Orbr A MECT PCR HAR (AT PCR R
HEFT X 78 AT AR T 51 8 B BOR AN T
il PR S, T LA BRI A R A rp B AR SE R (4 45
DUE MR by T HR T3, R EIEE X B4
Xif s LT i 3 80T PCR (droplet digital
PCR, ddPCR) W) 2 i i< fofc i 2 2 il s 44 s I 1k

droplet digital PCR; porcine endogenous retrovirus; copy number; absolute quantification

RO EN LA™ BN 0 | P B 0 P AT 0 ST
1) PCR 434 | 38 3 2B G5 51 e BH P Al A 19
PESIC , AR T A 2 A 1 JE A B E AR L R R
D‘l ﬁ[ 16-17] .

AT R FH W 5% ' TaqMan BEL, 43 9 LA SE
GAPDH Fl TFRC 1E R W Z 5, 38 2o % T 18 K i
B R N AEIRE LA A AR A & S S BT T R 450
BIEAL , 57 T 3T ddPCR 5 R (9 PERV # DK
W75, l it 55T qPCR K 7 B 1y Fo A, FeAi]
JETR T ST ) PERV $8 DUECR 8T Jy s B o
() RN B G M O SRS LA 5 o PERV
P DUB A I B L B 4 ) He R NS %

1 ##7TE

1.1 EIsrel
1.1 JFORibs o

5% GAPDH JE[H (3430~4294 bp) . TFRC JE A
(1200~1947 bp) 1 PERV A9 pol 3 [H (3344 ~ 4115
bp) , KJE43 5k 730,665 K1 748 bp 1Y DNA A B,
TElE #) pEASY (3929 bp) #H &k I, #5715 pEASY-
GAPDH ,pEASY-TFRC F1 pEASY-pol ik, 4057
TSI S B i JEORE (1) 9 B T TR DLk,
1F 10 5B BERS BE, 3045 107 ,10°,10° . 10* 10° 107,
10 F1 1 copies/ wL YR BEA0 BE AR BE 1) BORE R A A
1. 1.2 JEHH4H DNA

AHI G H R FH R R 2 DNA BES , 20 512k
H 2 5% IR B 2R 4% 40 M ( porcine embryonic
fibroblasts, PEF) J# '8 K B2 40l & PK15 DL KK
H 3 DARIAARA /NS 9 it 2 21, e L
PRI 2 4 B ) G 100 I RS 20 B A2 2O R 4
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1.2 FELFSME

FHARBOH & (204, P E) ;T qPCR
1 TB Green Mix( TaKaRa 23], A [E ) 5 flii A= i |
fiin 1352 BBOTh . ddPCR B B WV 180 A B ( Bio-
Rad, 3¢ [ ) ; Msel N ) (NEB, F1 ) ;96 fL &k
(ABI, 2£[H) ;Nano Drop $4M3tt B2 (TR K, 36
) ; QX20TM Droplet Digital PCR Z& 4t ( Bio-Rad, 3
AL HE ARG A& A= AN B0 43 B ASCRN BRI 11 4%0)
CFX 5 & PCR ¥ ( Bio-Rad, £ [#) ; T100 ¥5 & PCR
X (Bio-Rad, & [H) ; 51 A I B IL N 4R K
AR, BAREE IR 1,

1.3 ZIWHE
1.3.1 %% PCR

(1) FPRAHBEY] 500 ng FERZHFH 5 U Msel
Rl P P VT, 37°C 7K 2 b,

(2) T A Bl FE i 20 WL K2R 5 (P Ay
S mix 10 wL, 71145 900 nmol/L, #RE 45 250
nmol/L, ¥R BTk 5% Msel )5 (9 3EI2H 1 L, #b
FKE 20 wL) IR RN R TR R R R
JIA 70 L S0 2 G, kA RIS S5 4 I B i
S M AR TR A A AR A AR

(3) PCR 4" . B 2B B9 1807 4% 7% 31 96 fLAR
H H PX1 BEATIEGEL 96 FLARIAE PCR X _E 3k
FRY38 . W2 A 95°C 10 min;94°C 30 s, iB kiR
J& 1 min, 40~ 50 ¥ ;98°C 10 min, i A 4 5 F
MR Ry 2°C /s,

(4) T P3G RO 45 A, 8 96 FLARK
A QX200 i AT AL SR Quantsoft FRA4F 1T
L,

1.3.2  qPCR WK & ASAt

ARSI qPCR RN ARZR R 25 wL(TB Green
mix 12.5 pL.10 wmol/L PCR Bl ¥4 1 pL. #5Hx
DNA £ 100 ng #hFE7K & 25 wl), PCR JZ i &5 14
95 30 ;95°C 5 5,60°C 30 s,40 PME,

1.3.3  ddPCR iR ki E 4k

£ 63.0°C .61.9°C .60. 9°C .59. 9°C ,58. 6°C .
57.5°C 6 MRS, FEATIR A FE R E e, DL
104copies/}LL B9 3 A BRI AR AE & DA 1,25 ng 1)
PEF 10#3£ P 41 AR, 8 5 B AR KR
1.4 FitFEHE

i Quantasoft 4%} ddPCR 54k #5147 & {5 4k
BHANZE ST, AW T A W 21 ddPCR R
T LB B LE 10000~ 15000, 54 ddPCR JHKA 43 A

MIGETT2F A R T 5 250 P 4 R n e vk, R
FH GraphPad ¥EF78HE G011 RN 25 52 4047, 45 58 FH -3
BUARE2E (wxs) Fom, AL AR F B R O 22
ST, LA P<0.05 HERAH B EE,

2 H#R

2.1 iE#= PCRIENBERMRA
PL 10* copies/ L B 45 E & b B AR, 73 51 78
63.0°C . 61.9%C . 60.9°C | 59.9%C . 58.6%C . 57.5°C
6 B KR E R #E1T PCR J2 W, 45 5 7% pEASY-
GAPDH ,pEASY-TFRC I pEASY-pol #rifE 5 7E3X 6
AN S5 T Y RE A D B 2 G5 5, FEA AR R
FET A 32200 (1A Tk 2)
LL 63.0C . 61.9°C , 60.9°C . 59.9%C . 58.6C .
57. 5°C M3B KORSEARIE R  PEF 3 K 4L/E AR, 5
ML GAPDH 1 TFRC W2 Z K #4T ddPCR £
W —4E 8505 K TR, pol 2K GAPDH 3k [F il
TFRC 3£ A 43 5 £ 59.9°C ~61.9C , 57.5%C ~
63. 0°C ,57. 5°C ~60. 9°C FE 4718 K Al ZE i1 i B 3 &
(BB AI1C), ZE L AR 59. 9°CHE N IG4E
ddPCR J5z Ji 114 e A3 R ZE iR
Fz 1 Kl PERV ¥ DUEIT 95 | AR gt 551
Table 1 Sequences of primers and probes
314 BARE ¥4 (5 - 37)
Primer and probe Sequence
Primer Poll-FW CGACTGCCCCAAGGGTTCAA
Primer Pol2-RV TCTCTCCTGCAAATCTGGGCC
/56FAM/CACGTACTGGAGGAGGGT

Probe Poll'®)

CACCTG/BHQI
Primer pig_GAPDH_FW  CCGCGATCTAATGTTCTCTTTC
Primer pig_ GAPDH_RV ~ TTCACTCCGACCTTCACCAT
/SHEX/
Probe pig_ GAPDH
robe ple— CAGCCGCGTCCCTGAGACAC/BHO2
TFRC-Tagman-FW TTCCCTCAAACACCTCGCTTA

TGGTATCCAATCCCTTTGACAAC

/SHEX/TTTGGGCAGACCTCAAAATA
CTGTTGTC/BHQ2

TFRC-Tagman-RV

pTFRC-probel

R 2 ARUESBORLZEA IR JGRE T ddPCR A Y #5 D1 %
Table 2 Copy numbers of standard plasmids detected by
ddPCR at different annealing temperatures

F5 DU 10° copies/plL)

BRI (C)
. Copy numbers
Annealing temperature

pol GAPDH TFRC
63.0 4.86 5.30 4.80
61.9 4.76 5.50 4.90
60.9 4.86 5.24 4.78
59.9 4.98 5.44 4.84
58.6 4.38 5.46 4.78
57.5 4.80 5.52 4. 64




rhE He AR R e e

52021 4E 9 4531 %55 94 Chin J Comp Med, September 2021, Vol. 31, No. 9 93

2.2 B PCR BHREHMM

% Bio-Rad B 5 @1, ddPCR L ¥ 41/ 34
BNy 40 A (EAE LKL PR 4 R A pi T 18 kiR Ak
iF,PERV pol FEPRY 14 F5 i BA | BH R 8k 43 I F (1&
1B A1 1C) , 5 i s R pr i 2= Bk, AWF5
Wt HE R PCR PB4 96 R EOR AR AL X — B R 2% 1
SEEGAY AR 40 .45 F1 50 YRR X PEF 1Y 3
RIZH BRI T PCR 974, S5 R WoR 9 376 3R 400
P& R 0T AR A R A B (] 2A) , H
=, Bﬁﬁw PEIREL RGN, pol FERY 4 S0 1 9 |

VAR 5 &l 70 T (181 2B) , PG AR WFSERf 5E 50

AP BEPE I N S5 SE ddPCR A Y 2 1 45 1F
2.3 ddPCR ®USEEHI#E
AN 3 A I K B AR S BORLEAT 10 £k
FERRBERG RS, XA [R] v E@ﬁ/ﬁf&zﬁ\%h&ﬁ ddPCR
R, 255 R, Bl 2 BR 1 S e R BRI, BH P
BOg D, 3 A AR E M LA 10° copies/ L AR
T PCR 438 7= A 8 Sl 430 Ry B Sl B s T
Kl BB LA 1 copy/ L BOARUE S A BIAR 61T PCR
PHGFE e AR W TORE Hh O oR ARG N 3 P SR (I
3A) . R ddPCR A AR AE & 10 ¥ D1 K5 55 40 5y
JEHCEE T E Y DNA 5 DUE, AER i g B R

T A FORLARES W BR ; B PEF JEN 41T GAPDH SN2 3EIH ; C . PEF JE R4 MUAR TFRC Ay 4 2k N 7EA )38 KRB T #E4T ddPCR
R, Tm ZE HATRYCH 63.0°C (61, 9°C 60. 9°C \59. 9°C ,58. 6°C FI 57.5C ,

1 KRB KEREET ddPCR 41— 4E#
Note. A, Standard plasmids as template. B, DNA isolated from PEF as template and GAPDH as reference gene. C, DNA isolated form PEF as template

and TFRC as reference gene were measured by ddPCR at different annealing temperatures at different annealing temperatures. Tm is 63. 0°C , 61.9C,

60.9°C, 59.9°C, 58.6°C and 57.5°C from left to right.

Figure 1 One-dimensional scatter plot of ddPCR at different annealing temperatures
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WA e, pol FEDH +* =0.992, P<0.001 ,GAPDH
LA =0.9976,P<0. 0001 . TFRC &M r*=0. 996, P
<0.001( & 3B),

AWEGEH PEF FER 44 /8 107.5.5.2.5.1. 25
F10. 625 ng MAEMIESFT dAPCR, FEARLL 10 ng FE[H
ZH AR, BH P S S5O T R RO £ 90% (1A
3C) b PR 2 B AR v B A A AT, R I 45 SR 1) A2
SABEFE(F3D), FILAERE ddPCR B A
RGN - BR A Al 1, 45 A R R 4
ERfPE, K PERV #% D1 AR, SR FF 35 PR 4 A5 AR
TE 1.25~7. 5 ng #47 PERV #5 DUEAYREIN R B,
2.4 R

XFokH 3 ANAIAE A 3 Al 210 3 P AL RR AR
K H ddPCR 1 qPCR W FF 77 35 £ 4T PERV #5 D1 %K
ORI, 455 oK, ddPCR #: il PERV $% U1 B4
AR S R EAE 0. 44% ~ 8.29% 2 8], i E K T [7] —
FEA qPCR R 45 R 1 22 55 240, /R T ddPCR £

AR BA REFRITREIE(K 3)

W25 G 5 0 11 245 4 1F 5% R 35 DR i 3L 1k 3 4
PG K KRB IR B SR R A B A A R K23
YIRS B ML T DAAE TG B0 B R 7
FhRS R TS T N F I PR AW e, (H,
TRAMIFSE K B PERV AT LU IR0 H i
IR RN E A B B R A A AR ) 2 4 UK
MR BN R K ARG 5 F 78 45 3, X ik ik
VRPN PERV 15 PR AT SR W 0 ] 4 iy 300 -
TZAB 2 PRI, X PERV $2 DL RS B 46 I )T
SEFP RS I RN FHELA LR

AHFER H ddPCR $2 AR X% £ 41 b PERV
POV EATRE I, S48 qPCR D7 L, £
58 SR LA O G 0 s R o A T ) G
FEA AL AU qPCR LT 1/10~ 1/20, 3 3%

FE AR PCR EEAECF ddPCR 72 A2 (9 BB B A R SRR BT pol FEDID 3 i — A BLS
2 ddPCR W HEF S AL

Note. A, Events produced at different PCR cycle number. B, One-dimensional scatter plot of pol gene at different PCR cycle number.

Figure 2 Optimization of ddPCR cycle number

3 ddPCR Fll qPCR M AR FE N AL PERV (1945 DUEL (xts)
Table 3 PERV copy numbers in pig genome detected by ddPCR and qPCR

%% PCR ( copies/pL)

PEIEE R PCR (copies/pl)

ddPCR qPCR
e GAPDH HN % TFRC W% GAPDH HN % TFRC N %
S m; GAPDH as reference gene TFRC as reference gene GAPDH as reference gene TFRC as reference gene
amples
#RE/\" Y mE{/\” S 7‘-‘RE{/\” Sy mE{/\”
mog CORR gy ERRE g ERRN gy ERAR
Coefficient of Coefficient of Coefficient of Coefficient of
Copy number .. Copy number .. Copy number . Copy number L.
variation variation variation variation
PEF 6# 32.50+0. 14 0. 44% 33.25+2.76 8.29% 67.53+13.43 19. 89% 24.38+4. 06 16. 66%
PEF 10# 33.17+1.42 4.27% 32.87+1.03 3. 12% 210. 44+63.70 30.27% 52.00+12.67 24.37%
PK15 59.10+3. 87 6. 65% 57. 60+0. 66 1. 14% 175. 75+32.26 18.41% 78.70+2. 65 3.37%
fiti 1# Lung 1#  41.07+0.93 2.26% 28.83+0.71 2. 46% 49.52+5.92 11.95% 32.58+3.76 11. 54%
fili 2# Lung 2#  40. 37+0. 31 0. 76% 32. 60+0. 56 1.71% 69. 10+7.76 11.24% 42.33+3. 11 7.35%
fili 3# Lung 3#  39.50+2. 02 5. 12% 32.40+1. 18 3. 64% 64. 68+9.23 14.27% 40. 88+2. 65 6.63%

TE Bk A 3 WS A,

Note. Data came from three independent replicates.



o H A PE A 275 2021 4E 9 A5 31 #8455 9 ] Chin J Comp Med, September 2021, Vol. 31,No. 9 95

BRI, B2, /EBUA R ddPCR SEPR

TE 2 A VRS PE G B BOBRIE il AR 4 — R P 5 B BORIARME S AT ddPCR A AYZRAR SN 5 C R EERE BERR B PEF [N 41 AR Y
4N R DRSS AR T PERV A4 D14,
B3 ddPCR X} T PERV #5 DU R el
Note. A, One-dimensional scatter plot of standard plasmids at different template concentration. B, Liner correlation analysis of ddPCR and standard
plasmids concentration measured by UV measurement. C, One-dimensional scatter plot of PEF genome at different template concentration. D, PERV
copy numbers of PEF detected by ddPCR at different template concentration.
Figure 3 Range of template for PERV copy number detected by ddPCR
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BeErp o A S, 7 B SO e B8 2 A A B
HEATH 1 ARSI, AE % A% 2 B rhoRT R i O AR Y
R, T3 B0 H Aoy 12 B BIRAL L Rk, A
W5 3 AR TaqMan %€ 645 41 X (0% 19 )7
2%, PR — TR P X N S 35 DR A E A 3 R AT 446 %o
FEHE, M HLEE T ddPCR A X — Bk L HOK,
ddPCR 25543 A1 s 8 £ B4 A1 B 4 B 1) &) 43 xoF
FEE R MER AR 5 2, RUE S | ) R E )T
BV S e R4 o A T 91 PR 4 il X — P R
FE LS HIE, PERV AR R AT 25 B ATE
FEHEDRIZH v BV 2 5 BE R ST Y pol 2 PR AL 35 A
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BT /R % B BRTR SXFAD /] FRAZEEY BR i B AP MK microRNA BYFRIXE 53 #7

BT 7R YR TR ( Alzheimer” s disease, AD)J&—FiXER HLAN T 308 B A 2B AT PR , & s HIL R i A BT
PRI, FEVER AR 1 -B BESR (AR BEER) TR Z AU M 2L W hn a5 0 T L0 10 AD A S,
] = 27 2 B B 2 S 9 sh A A5 i - 5 PR (B BIFFE N B3 3 0 7 B0 AD /)N BURSE AR R VA A1 b 4 o
microRNA (miRNA) , F-#& 7T IR IH2 W AD AR .

ARSCHEH] AR BESIE AT 1 8 SXFAD /)N BUSERY K HL[R] 53 %0 B SR A= W05 B A i 5 125, X /0s
BURBCH AN B A ) miRNA 47 25 55 2635 40 Fr . (6] B, 06 0 326 Hh 1) 22 53 6k BE R 54T T KEGG ( Kyoto
Encyclopedia of Genes and Genomes ) il #/3#7 . GO ( Gene Ontology ) & 0 #1, 257 FEH /3 4h B B R 775
48 MERFEIK miRNA (18 A EIE 30 T ), A 45 . mmu-miR-27b . mmu-miR-150 . mmu-miR-34a-5p . mmu-
miR-221 ,mmu-miR-336b-3p ,mmu-miR-196b-5p , mmu-miR-339-3p F1 mmu-miR-721 %; GO e ENh =
B, 26 59 22080 miRNA T2 205 07 R P50 28 T3 R 5 ik J BAH 5C A8 200 i P9 B AR G, I RT BB -5 IR BT JR 9%
TR HE R R DNA MHZS G52 Wi A= B RE , EIARZEI83E 1 ddPCR (droplet digital PCR) SE40 i 47 H011E .

VEF RO e 11 9 miRNA ST AHSCINREEE F1 A R 28 3 B, R RZRL AR S AL BE A G SR 1 (AR o) |
FTIRATEE (Bel-2) | AW CEAR SR I (Sirt]) FE LA K K7 (Tefb ) S5 D REHE 11 5 5 %8 miRNA AHOC,
Horb Tefb 5 AB A9 BUHIG

25 1 :SXFAD /NUBR SR S & miRNA 76 AR BEBRUTBLRT A7/ Rk 22 57, SRR E M2 07 71480 AD
AR RZR ARG, W T R AD B B SR X,

AT R K 36 T SRR 5 5286 B2 24 (9230 Y AT (Animal Models and Experimental Medicine, 2021,
3. 233-242;htips ://doi.org/10.1002/ame2.12175) ,,
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A B 25 o 35 UBCO 2835 X6k T S8 bR 4t it S84 7
P8 T 152

ReWE' AwE5F X F,KE R

(L & BE2RBf =M B BB IR IR 2522 VA% T B % 453003 ;2. M FH E 2 S 2L Bl i I m R 457000,
3. S BEEBE =B RS, R # 2 453003)

(HE] BH BITEREHE ZF R T i m s oL, ik R ML %
B R T WA R0 (HSC-T6) 48 h, 43Ik FHBEMEEE (MTT) SC 5 i =C 40 M ARAG I HSC-T6 41 it 44 48 A 1~ 4%
1k, FH SR 56 B PCR(RT-qPCR) 13K H B ENIE ( Western blot) #6572 2 254 i 9 (UBCY) FihAefk, #E Yy
UBCY /NF4 RNA(si-UBC9) T 1 HSC-T6 4iiffih UBCY FiksKF, R A b r sk a i 4n fust g -1k, &R
KRR R T HUS  HSC-T6 40 MG FE M H % P T3 i 25 FH 57, UBCO 3Rk b R AL, I A 35 M SR ¢ &
(P<0.05), T4k UBCY Fik)5 HSC-T6 UL AA I HI 2 P T2 1 T+, UBCY FRik W E MR (P<0.05) , iFRik
UBCY BS54 e HE R 2% HSC-T6 AU 34 58 T S2 M (P<0.05) , 518 A ¥ HF Z e ag il i 2k an
M35 75 S AN T, HALH 5 T UBCO ik A 5%,

[X8iIR] KPR ZELEM 9, F 2 RANM 3 5H T

[FES£S] R-33 [ x#ktRiIZED] A [XEHS] 1671-7856 (2021) 09-0098-07

Effects of Oridonin on proliferation and apoptosis in hepatic stellate cells
by regulating UBC9

LIANG Huijuan'* , REN Zhifang®, LIU Wei’, ZHANG Yanzhong’
(1. Clinical Pharmacy Office of the Third Affiliated Hospital of Xinxiang Medical College, Xinxiang 453003, China.
2. Puyang Medical College, Puyang 457000. 3. the Third Affiliated Hospital of Xinxiang Medical College, Xinxiang 453003)

[ Abstract]  Objective To explore the effects of Oridonin on the proliferation and apoptosis of hepatic stellate cells
and their molecular mechanism. Methods Different concentrations of Oridonin were used to intervene in hepatic stellate
cells (HSC-T6) for 48 h. The methyl thiazolyl tetrazolium ( MTT) assay and flow cytometry were used to detect
proliferation and apoptosis in HSC-T6 cells. Real-time quantitative polymerase chain reaction (RT-qPCR) and Western blot
were used to detect the expression changes of ubiquitin-conjugating enzyme 9 (UBC9). The transfection of UBC9 small
interfering RNA (si-UBC9) downregulated the expression level of UBC9 in HSC-T6 cells. Changes in cell proliferation and
apoptosis were also evaluated using the aforementioned method. Results  After Oridonin intervention, the proliferation
inhibition rate and apoptosis rate of HSC-T6 cells were significantly increased, the expression of UBC9 was significantly
decreased and there was a significant dose-dependent relationship ( P<0.05). After downregulating UBC9 expression, the

proliferation inhibition rate and apoptosis rate of HSC-T6 cells were significantly increased and UBC9 expression was
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significantly decreased (P <0.05). The overexpression of UBC9 was able to reverse the effects of Oridonin on the

proliferation and apoptosis of HSC-T6 cells (P <0.05). Conclusions

Oridonin can inhibit proliferation and induce

apoptosis in hepatic stellate cells. The underlying mechanism is related to the downregulation of UBC9 expression.

[ Keywords)

HFEF 4 4 ( hepatic fibrosis, HF) J&—F0 & W)
A8 P AT 45403 1 05 10 A 2L, e A8 e JH s e ¢ & I
iy SRS A B 240 P 98 100 o S B R T AR A
Jifd (hepatic stellate cells, HSC ) J& 2T 4E 4k 1) S B 41
Ji, TE R HSC AL T AR, 232 3 5
Wy, HSC % 1k, 38 51 JF 70 M6 K o 40 i Ah 2
(extracellular matrix, ECM) , S8 T ECM & )il Al %
filR R A A2 E HE JE Y . PRt fer A s nd 9 il
HSC 3558, Y5 HUA T2 B HF (08 28, 4
W 20 A B o) B AR B iR 2R AL B9
HAPUR DUk A2 5 2 Y e,
A SCHRR B A v B R AT 5 HSC R T A0 49T RE
i, T PR R A AR K I B ( transforming
growth factor B1, TGF-B1) ¥ FHY ECM &AL, J&2—Fh
WEAERY TR HF 259 SRiNT, &% B H R0 HF 1
WIE o FHLHI IR R 2B, ZRE A 9
(ubiquitin Conjugating Enzyme 9, UBC9) J&/NZ &
A F A0 K& M 9 ( small ubiquitin-like molecular
related modifiers, SUMO) 1z & fkid # a M — B &
iy, BF5¢ % UBCY 25 HSC AT %, T UBC9
AT HE SRR (R A0 5 R BB A 4% UBCO
SR HE F F 0 A AT A 52 LA UBCO Sy UIA
R IR R T2 R BRI AL R 41 i HSC-T6 1
BEL AT AR S e 23 LD, AR A B R
TR KRB IG HF AL BSR4

1 #FRFFxE

1.1 ZHR

KU ALIRA A HSC-T6 14 T 38 El A =L AE 1
7 AN
1.2 FERAH5F

F IR A HE X IR 5 772 3 (dulbecco’ s modified
eagle medium, DMEM ) JEEME T EE Gibeo 22
AW EH R (# S 111721201704, 45 & =
99. 7% ) WA T [ 62 fh 24 df G2 RE WIF 9T B ; UBCO /v
$£ RNA(UBC9 small interfering RNA , si-UBC9) f H:
B4 X #E (small interfering RNA nagative control
si-NC) |, UBC9 i 3% ik #k f& ( UBCY overexpression
vector, pcDNA-UBCY ). %5 #{ & ( Empty vector

Oridonin; ubiquitin-conjugating enzyme 9; hepatic stellate cells; proliferation; apoptosis

plasmid, pcDNA) H |16 75 33l 25 20 m] S it ; g 7ok
F & WEME W ( methyl thiazolyl tetrazolium, MTT) i
R &M T = KA A PR e, il
UBCO Bk 4l E M % D1 (CyclinD1) p21 B 4y
?%EJEQ-Z( B cell lymphoma-2, Bel-2) 1 Bel #HE X
5 1 ( Bel associated x protein, Bax) HLI&N T |1 5%
Tl A Y H RS ] R SRR & 99O | PCR
& F K 3% TaKaRa A= fE Bl % 23 @ 5 TRIzol i
bl \LipofectaminevlvM 2000 W F-2& [ Invitrogen N1
1.3 XWHIE

1.3, 1 ZHfEsE IR S a o4l

S5 HSC-T6 A5 , T 1% ¥ 4 55 3 WL
10% ity 4 1L 3% B DMEM £5 323, B T 37°C . CO, &
UYL 5% JBFE R 70% ~80% 5 F- 46 R 15 9% . i
B 1 d IR 1O, Y AR B 80% i, BV AT E AT A%
RIGF, R A& B B P R WA 10,20,
40 pmol/ LAY MI RS IR 15 5% HSC-T6 4 fifl 48 h, &
Wit WA R A w Rl & u
-2l o) TRl ) B 28 RV IE 3 85 97 19 HSC-
T6 i, %M R I A HSC-T6 4 L3 58 4
T BEFE T A B T UBCY R IAKF,

RS 44 i FE 2 6 I AR A I 3G E R T Y
S2N 5 P84 UBCO Rk A7 O, 1% HSC-T6 4fi il 53
si-NC £ (53 si-NC) . si-UBC9 4H (%9 si-UBCY) |
A UEE H E + peDNA 4 (5 Y% peDNA J5 F & 40
pmol/L AV HUF ZZ W I R WE 7 48 h) (&AW
L 2 +pcDNA-UBCY A (5% 44 pcDNA-UBCY J5 M
40 pmol/L AW R A MUE SR IBF T 48 h)
%5 Y S IR Lipofectamine™ 2000 a4 3817 .
1.3.2 MTT S50 4 fo v 5

B 5x10° A% 800 HSC-T6 2 a4 7 96 FLAR
A0 s BE S, 4 R 3 ST o 21 AT T AL
J& A 20 pL MTT 3057, R by 4 h, W BCFL I 35 5%
W, B 150 wL —H LA, (IG5 10 min, 24
S5 A B SCI E 45 FLAE 450 nm &b 1) 1RO
J& (absorbance, A){H ., 4038 FE N2 = [ (A ypp
~Aggpq )/ (A =Aspin ) 1x100%

1.3.3 Do B A 0 240 B 1
FHAE 5 25 5 22 vh o EE B A% 20 HSC-76 4 i, 1]
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500 uLéﬂiﬂg%{ﬁqﬂ{?ﬁﬂﬂ 5 pL By Annexin V-FITC .5
pL (9 PLE W, IR B Y5 )E , = a6 &4 R
15 min, FALKIAEIE T3
1.3.4 EHJEEPIC ( Western blot) ¥ il 25 F1 3% ik
7K

fifi FH RIPA Z4# 7%F 45 2 HSC-T6 4 g E 17 %4
it o 28 o T TR - R T A T i R G P YK ek
B2, R R S TS ARG f R AT W KV
3 min ZBYEE A, B30 wg EAFES ERES 100
V HLIK 90 min 43 B3 8 FURE A, 0k R 2 A R 21 4
RGBT 54U 4CE A SR, B TR
B — PO = RN 2 hy BT PR B i
A 1h, BEEHEREERGE I BNEH (N
2 GAPDH) [ XS ik K-
1.3.5 SERF2% Y62 i PCR (Real-time quantitative
PCR, RT-qPCR) &l UBC9 mRNA Fik/KF-

TRIzol i 7 $i£ B 4% £ HSC-76 40 Mg & RNA, X
Wi G Y cDNA AR ARHEAT qPCR 473, 95°C Tl
A5 10 ming95°C 251 10 s,60°C iR k 30 s, 72C #iE
130 s, 3 40 PMEH, 2725501 UBCO mRNA A
X IR K, 5l P S (5°-37): UBCY L if
GGAAGTCCCGAGACAAAGGG, T iff CAGCCACGAA
ACCAAATGGG, GAPDH _E il TGGACCAAGTACAT
GAACCACC, Tl CTGGTGATTGGACACGGTGA ,
1.4 HITZEHH

K HH SPSS 20. 0 #4742 5041, SEge b 37 &
53 UK THE FORMT A IE 2840 A LA B 5+ bm o 2
(xts) R, PGBk RIS FEAR ¢« K556
ZU G 53 B >R H L 2 5 22 53 BT Fll SNK-q K3
55, P<0.05 NZERAGIFEL,

2 #R

2.1 ZzEREXNKRIF2RHAM HSC-T6 1E3H
EOEA

XA g, A REH R AL - -
HSC-T6 4iifl CyclinD1 5 1 % ik & 2 AR, 40 i 41
i3 p21 HE I RIA B E TS (P<0.05) , HA B HH
Z X HSC-T6 4 i3 5 FAH 56 26 11 s i 2 i EL A
AR, ULER 1 A 1,
2.2 ZZxEREINKBIFE KM HSC-T6 AT
Eap=Al

EXTRRA T, A R R AL - s
HSC-T6 #iififl Bel-2 £ [ ik I Z FF K, Bax H 3R

KT R B ETE (P<0.05) , H A% ER &%
HSC—T6 4 i i T FAH G B 11 238 19 5% ) EL A 711 o5
Mok, WL 2 I 2,
2.3 ZREHREMNKBFERHAIE HSC-T6 H
UBCY FRi% B3

50 R b, A e B B A - - A
HSC-T6 41l iy UBC9 mRNA Fl UBCY & £ ik B &
FEAR (P <0.05), & w2 KL H R X UBC9 mRNA Al
UBCY 4 [ 3RB B2 A HOiPE L3 3 Al 3,
2.4 Tt UBCY Fi%k 34 X R AT E 4K 46 2 HSC-T6
1 58 B BN

5 si-NC 41 M #%, si-UBC9 41 HSC-T6 4 il
UBCY # [ 3R ik W 3 B A%, % W] HSC-T6 4 iy
UBCY FEikZ 2, #0H UBCY K ik /5, HSC-T6
L CyclinD1 25 A 71k Wl 35 FRAIG, B 30 1 2R p21
EHFRIEBFETE(P<0.05) , W 4 FK 4,

B HASCE AR

Figure 1 Expression of proliferation-related proteins

1 Ap XK EUIT EURGI HSC-T6
WEBTH 520 (s, n=73)
Table 1 Effect of Oridonin on the proliferation of rat
hepatic stellate cells HSC-T6

il HIR (%) CyclinD1 Z5  p21 FHH
Groups Inhibition ratio  CyclinD1 protein p21 protein
Xt R4
. THA 0.00=0. 03 0. 64+0. 06 0.20+0. 02
Control group
A p B H E KA .
k$$$ f 11.25+1. 177 0.52+0.05" 0.33+0.03 "
Oridonin-low group
KPR \
BEFR-S 28.36+2.74*  0.39+0.04*% 0.46x0.04 **

Oridonin-medium group

KRR s
Oridonin-high group
F 203. 542 41.244 62.593
P 0. 000 0. 000 0. 000

49. 68+4.33 "% 0.24+0. 03 ** (. 59+0. 05 **¢

X AL, “P<0.05; 54 % 5 H R-IRA M L, P<0.05; 5
AP R R - AL, € P<0. 05,

Note. Compared with the control group, *P < 0.05. Compared with the
Oridonin-low group, *P<0.05. Compared with the Oridonin-medium group,
€ P<0.05.
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F2 A RN KR R R
HSC-T6 JHT-HYFLM (x+s,n=3)
Table 2 Effect of Oridonin on the apoptosis of
rat hepatic stellate cells HSC-T6

K3 LBRKPZ KRR HSC-T6 H
UBCY KIKHYFN (x£s,n=3)

Table 3 Effects of Oridonin on UBC9 expression in
rat hepatic stellate cells HSC-T6

G4 TR (%)  Bd-2 M Bax & S UBCO mRNA UBCY
Groups Apoptosis rate  Bel-2 protein Bax protein Groups m UBC9 protein
hugiit pugiiid

A 7.32+0.71 0.77+0.07 0.29+0. 03 TR 1. 00£0. 05 0. 84+0.08

Control group Control group

AU I (S S AR .
BORMAARAL o103t 0,6450.06% 0. 4420, 04" e AR 0.75£0.07° 0.7120.06°

Oridonin-low group Oridonin-low group

KRR . . . KRR ZE - , .
R R 17.32+1.65*  0.52+0.04*% 0.56+0.05** RRR - 0. 63+0. 06 ** 0. 56+0. 04 **

Oridonin-medium group
KRR R -4
Oridonin-high group
F 52.834 33.264 38. 826
P 0. 000 0. 000 0. 000

22.14£2.19*%  0.36+0. 03 ** 0. 68+0. 06 “**

Oridonin-medium group
AR R R4
Oridonin-high group
F 44.532 33.216
P 0. 000 0. 000

0.49+0. 04 **¢ 0.410. 03 *#&

T 0 RHAILL , "P<0. 05; 5 & 2w R ARAL LML, ¥ P<0. 055
AR R R-PAAMLL, ¢ P<0. 05,

Note. Compared with the control group, *P<0.05. Compared with the
Oridonin-low group, *P < 0.05. Compared with the Oridonin-medium
group, ¥P<0.05.

TE AR THSCE H 205 B A M iU,

2 APRFHIZON R BUIT AR08 HSC-T6 P4 T
Note. A, Apoptosis-related protein expression. B, Flow diagram of
apoptosis.

Figure 2 Effect of Oridonin on the apoptosis of rat hepatic

stellate cells HSC-T6

S RAALL, “P<0. 05; 5 & B 5 R R AL M 1L, * P<0. 05
SRR R-PHAM I, P<0. 05,

Note. Compared with the control group, *P<0.05. Compared with the
Oridonin-low group, *P <0.05. Compared with the Oridonin-medium
group, ¥P<0.05.

3 UBCY &Kk
Figure 3 Expression of UBC9 protein

B4 UBCO FI¥GTH ARG HRIA
Figure 4 Expression of UBC9 protein
2.5 Tt UBCY Fix 3t KR AT E WK HSC-T6
T B2 i
ik UBCY %3k J5 , HSC-T6 4 il Bel-2 115
KPR, P T-% Bax 851118 W 7+ (P<0.05) .
L35 fE s,
2.6 EFRiE UBCY FEHEZZERE (40 pmol/L)
Stk RAFER A HSC-T6 15 A T8 1E B
5 XF BRAH T B, A v B R 2 HSC-T6 4 il
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CyclinD1 Bel-2 F1 UBCY & 4 %1k B FFEAK, p21 M
Bax 8 FARIX EAMGI R MR B E TR 54
VEELH K + peDNA 4 38, & % 5 38 + peDNA-
UBC9 4 HSC-T6 ZiiJifl CyclinD1 Bel-2 1 UBC9 % 4
%%ijjﬁ%ﬂ‘%,pﬂ 1 Bax £ 1235 HE 58 410 i 7% |
TR BERR(P<0.05) , Wk o K 6,

3 itig

A1 R R AR M X FH P R 2 A 2 WL R
SRIEYE LAY , AT AR BRSO A= Wi P AR Y7 2 F
PRI 2 BIMORE Z B eE: , BF9R R, &%
PP 2 S VAT A DA 5 AT 40 B e A k& A

e 75 A T LYY 40 A ST 0 e AL e o T AR
R MR AR R AT R 2
PUMRAER], R TR AR B VR T 25,
P 2R 30 ] 40 ) 193 5 2R 5 Y /) U 20 2 P - 3
WUNLSEE AT T B A 2R3k, el il o = ) 453
¢ it A5 P R0 28 i AT RIS 00 | B 3 I £ e Ak A
WA, A B 2000 PTG (R i P21 A DGRy A R
BT MUK S AT B4 0 B R A PT HE
VEFR A& B, 4 v e R ] W 35 il HSC-T6 4 fitd 1%
P ES AT O R BN R URE R, 5
Bohanon gff“%ﬁ%éﬁ%*ﬁ%%o CyclinD1 1 P21 40
JLSE SR A P B SC R VR R A P, P21 ol A 2

F 4 T UBCO kxS K EUT AR HSC-T6 T AN (x5 ,n=3)
Table 4 Effects of inference with UBC9 expression on proliferation of rat hepatic stellate cells HSC-T6

el UBCY9 A M= (%) CyclinD1 1 p2l HH
Groups UBC9 protein Inhibition ratio CyclinD1 protein p21 protein
Bt R si-NC 0. 83+0.07 6.33+0. 61 0. 62+0. 06 0.22+0. 02
T UBCY ik 4 si-UBCY 0.39£0.04* 41.58+4.22° 0.28+0.03" 0.55+0.05°
t 9.453 14.319 8.779 10. 614
P 0. 001 0. 000 0.001 0. 000

TE: 5 si-NC 4141 1L, *P<0. 05,
Note. Compared with si-NC group, *P<0. 05.

TE AT MISEE AR B AR T

5 T UBCO F ikt K BT EAR4NAE HSC-T6 F T /51

Note. A, Expression of apoptosis-related proteins. B, Flow diagram of apoptosis.

Figure 5 Effects of interference with UBC9 expression on the apoptosis of rat hepatic stellate cells HSC-T6

&S5 T UBCY kxR TR HSC-T6 JAT-AIRLM (x2s,n=3)
Table 5 Effects of interference with UBC9 expression on the apoptosis of rat hepatic stellate cells HSC-T6

4 Groups

HT=4%( %) Apoptosis rate

Bel-2 # Bel-2 protein Bax 7K [ Bax protein

[H XTI si-NC 7.12+0. 71
4 UBCY FKiA4H si-UBC9 18.63+1.54*
: 11.756
P 0. 000

0.79+0. 07 0.28+0.03
0.39+0.04 " 0.63+0.06"
8.593 9.037
0. 001 0. 001

. 5 si-NC AL, *P<0. 05,
Note. Compared with si-NC group, “P<0. 05.
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{E: A: UBCO A T-ASCH 3804 B A 0 T AL

6  UBCO i kil 5 7 4 m2 B F 0K U LR 4 HSC-T6 #8878 AE T i AE

Note. A, Expression of UBC9 and apoptosis-related proteins. B, Flow diagram of apoptosis.

Figure 6 UBC9 overexpression reversed the effect of Rubescensine A on the proliferation and apoptosis of rat hepatic stellate

cells HSC-T6

6 UBCO Rkl 14w w200 A BUIT BRI HSC-T6 HFHANIA T 191 (x+5,n=3)
Table 6 UBCO overexpression reversed the effect of Rubescensine A on the proliferation and apoptosis of rat hepatic stellate

cells HSC-T6

CyclinD1

gl UBCO & IR (%)  MHTHR(%) CvelinD1 p21 & Bel-2 & Bax 25 [
Groups UBC9 protein  Inhibition ratio  Apoptosis rate Y o p21 protein Bel-2 protein Bax protein
protein
Xof FE2H
0. 82+0. 07 0.00+0. 02 6.32+0. 63 0. 63+0. 06 0.21+0.02 0.78+0.07 0.27+0.03
Control group
ES TS
&E‘Ep? 0.41£0.04"  47.21+4.33" 21.62+2.13" 0.23+0.03 " 0.57+0.05" 0.35+£0.03"  0.67+0.06 "
Oridonin
AU B F +pcDNA
x¢tﬁ? be 0.38+0.03 48.65+4.72 23.58+2.36 0.22+0.02 0. 58+0. 06 0.34+0.03 0. 69+0. 07
Oridonin+pcDNA
§7§$$?+p(zDNA-UBC9 y y u u u M u
Oridonin+pcDNA-UBCO 0.71+0. 07 20.11+2.03 11.28+1. 14 0.52+0. 05 0.33+0.03 0. 67+0. 06 0.39+0. 04
F 46. 634 145. 099 69. 359 69.514 54.203 58. 447 47.236
P 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
TE: SXFIRAA L, "P<0. 05 ;54 % FH Z+pcDNA ZHAH L, #P<0. 05,

Note. Compared with the control group, *P<0.05. Compared with the Oridonin+pcDNA group, *P<0. 05.

Z M 3% B ( cyclin dependent kinases, CDKs )/
CyclinD1 &G 4061 G1-S WIS LT hg 5l
VEFIT™, Bel-2 il Bax S22 M I T 45 op 8 2 (0 2R
1, Bax iGN Bel-2 ik B AT 42 7 £ 47 1A i
T 7 M AR | S FLE TR A S AR R C M
LRI RN, S Caspases 1 A&7 17 4100 i 21 it 95 1~
RIS ORI R, AV R R R R AR
il CyclinD1 Bel-2 ik fiEi#F P21 Bax ik, X H#/R
AR R Al RE il 1 V8% CyelinD1 P21 Bax Bel-2
B ] HSC-T6 3458 I+i% S HIH T,

UBCY J& UBC SR Y 8 %2 bt , L 2o 2 i 3%

LB SUMO 5 HbrdE A4, #E A 5 SUMO &%
AR LTS i S B R BRSE
R TR B NELT4ifbid # b UBCY ik Bl it
2R UBCY 38 13 41 il - Lk 240 it 1 1 25 112832 24k
AT AT S S ke 7 /N OO WLER ik 1 % R, 91358 43
s HLL I AEN L FEIS AR BN HSC 40 1LX-2
UBCY 3k 2. 2% EE, UL ER UBCY w] B & #1 #il HSC
HOgE , BEAR - UL 3h 8 (A T AL I 19 26 18 K
S BETTRE IR HEYT S A, 2 Fb A 4 R UBCO
IREL Ik T UBCY 23k Al B i B ARG AT 37 40 Jfg
FoRegE TR RE T, R R TR R
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UBCY 7EA- VR B 2470 HF Th9VER , A BIFSE A6 I 4
%5 Z T UG HSC-T6 4fidrh UBCO ik /K-, 45
RN A B R R RSO I ] UBCY FRakK
- 457K UBCY Rk MR AT BB 40 B R (W4T HF
TERA %, dE—$ k98 BoR, 79 si-UBCO T4k
UBCY #iAXT HSC-T6 41 il 75 HL A 18 35 (1% 334 51 31 il
AT AER . UEAh, AR ST s 1o ki BE 06 16 7%
2P HEH ZET HSC-T6 40 i iy 1 5 8 7 LA B HCAH
AR IR B 52, 4 78 4 2 75 F1 2% HSC-T6 4
1y 15 1 ) R0 R T A 1 4 R B UBCY 3Rk
EES S

25 LRk, A v HH R AT HSC-T6 4 3
B AR AR YA T, i B TR HE VAR E
HAHLH S0 UBCO kA X, X KT & 4 7 H
FH TR G HEF 398 T IS Al

S 3k
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ML/ MR O A 5 miR-4306 18 4585 R < B 35 30 ik
M4 N Bz 40 R 362 495 B9 48 FH B L i 5T

TmF B, 5 #', A
(LALHF R BERE N AW, dbat 1000762 1L 75 1R BERR /0 WER, KJE  030000)

[BE)] BW B0 R R UL MR S0k platelet microparticles, PMPs) TE 3 3l ki P9 Bz 5405 1
YER KL, F7iE 4 SD K EBEHL A X BRZL (NC 41) FBE PR AL ( DM 41) |, 43 B 4l Ak i /N AR B R, B AR 38 9%
N R A, B e S SO I R R A TN PN e 70— AL A T8 2 D 2R 25 1 i 3 ( Caspase-3) , Yt 2 4t LA A P9 1 20
ML T L, qRT-PCR A5 miR-4306 ik, & [ S B 546l VEGFA/ERK1/2/NF-«B {5 5@ A X 1, &5
DM 4 eNOS, Caspase-3 BH I FRA R F MMM TR, 5 NC A K2 5 A 5 it 2# 8 L (P<0.05 5,P<0.01) .
mimic-M 41 . inhibitor-M £ miR-4306 Hi%f 575 miR-M 41 L, 224 G235 L (1=3. 821 4. 597, P<0. 05 5, P
<0.01) , mimic-M £ miR-4306 A%} ik H 5 inhibitor-M 2] L5, 2R A G235 L (P<0.01), M £ miR-4306 4
MK T Cul A, 2Z 2G5 5 L (P<0.01), mimic-M £H | inhibitor-M 20 VEGFA  NF-kBp65 . p-IkBa &
p-ERKHIXS Feik it 5 M 2H LL#, 22 58 G252 X (P<0. 05 8, P<0.01) ,M 4] VEGFA NF-kBp65 .p-IkBa &2 p-ERK
A F kT Cul 41, 2R A G735 L (P<0.05 5] P<0.01) , 518 ARG K B PMPs 520 13 kil
PN Bz MR 05, AR P AL TT 68 53405 miR-4306/ VEGFA/ERK1/2/NF-kB {553 4 5,

[K48R]  BEIRIG ; ShIKORRERTAL ; i/ ARARBURE ; 1048 P9 K2 40 ; miR-4306

[HE5>ZS] R-33 [ xEk#RiZEZ] A [XE4HS] 1671-7856 (2021) 09-0105-08

Effects and mechanisms of miR-4306, mediated by platelet microparticles,
on vascular endothelial cell injury in the aorta of diabetic rats

WANG Ruiging' , ZHENG Caihong”, ZHU Wei', GUO Caihong'
(1. Department of Endocrinology, Beijing Aerospace General Hospital,, Beijing 100076, China.
2. Department of Endocrinology, Shanxi Bethune Hospital, Taiyuan 03000)

[ Abstract]  Objective To investigate the role and mechanisms of platelet microparticles ( PMP) sin vascular
endothelial injury of the diabetic aorta. Methods SD rats were randomly divided into the normal (NC) and diabetic
(DM) groups. PMPs were isolated and purified. Next, primary cultured endothelial cells were transfected with microRNA
(miR)-4306 to detect PMPs in vascular endothelial cells. The effects of activity and the effects on the miR-4306/ vascular
endothelial growth factor A ( VEGFA )/extracellular signal-regulated kinase ( ERK) 1/2/nuclear factor kB ( NF-kB)

signaling pathway were evaluated. Results The positive expression and apoptosis rates of endothelial nitric oxide synthase
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(eNOS) and caspase-3 in the DM group were significantly different from those in the NC group ( P<0. 05 or P<0.01). The

relative expression of miR-4306 in the mimic-M group and inhibitor-M group was significantly different from that in the

miR-M group (¢=3.821, 4.597, P<0.05 or P<0.01). Moreover, the relative expression of miR-4306 in the mimic-M

group was significantly different from that in the inhibitor-M group (P<0.01). The relative expression of miR-4306 in M

group was significantly different from that in Cirl group (P<0.01). In addition, the relative expression of VEGFA, NF-

kBp65, p-IkBa and p-ERK in the mimic-M group and inhibitor-M group was significantly different from that in M group( P
<0.05 or P<0.01). The relative expression of VEGFA, NF-kBp65, p-IkBa and p-ERK in the M group was significantly
different from that of Crtl group (P<0. 05 or P<0.01). Conclusions PMPs may cause endothelial damage in the diabetic
aorta, the underlying mechanism may be related to the activation of miR-4306/VEGFA/ERK1/2/NF-kB signaling.

[ Keywords)

W PR i 2B T 5 | S 1) L A8 5 i DXL, R 24
TER NHERY 3 4%, 3h Dk ot A B A 2 B 2 . 1l A7
PRI 1Y T2 B , b 32 Sl ki 4 N B D e A
P bR T S0 545 3l Jok o83 1 A8 Ak o O B4R
M —4 AL A (notric oxide , NO) 7K V- F&ARK K2 N Bz
TR 375 P 8 o A5 W PR 00 1 A 7 ) R R
DATEWTFERE PRI 5 N Bz S RE 0 45 = [A] AIL il 22 4k vk
TRAE AACIL UL 5 MW L JBR 5 R ARPTSF . 4R
XK 5T & BUME R 3% ( diabetic metillus, DM) 760> 4
SEPR I/ NAR B W) 00 i KT Y i AR R A A
BEVE R, S S0 A8 N B 45340 5 it /N BOETS J RE 68 7
AL /N MR A5 RE ( platelet microparticles, PMPs ) |
PMPs ZiFF 5] ifi 487 BE B AL AR DU TR , A 5 RAE I
T ARG o TG TN B i b — AR S
BRI S AL G e Y T P B0 9 K DR, kA
PMPs SR BENGE F R AH 5C , = Xf P B 46t
05, IR sh Bk AR AL R 2 DM AR I 2% v
PMPs ik iU B FH& (5 DM & -5 40 3 Ik kAL A
fe B K PMPs 2R 25 DM E 3l ik 4 4 Kz
s, HEARRYVE I RLH R A 2 2 M A TE R, AT
FEI AT T PMPs 78 DM 3= 8l ik il 5 9 B #6245
IV T B AL, LS DA e PR VA 7 B PRI R I
IR RESR AR

1 #FRFFxE

1.1 EIezhiy

60 H 8~12 JElikfd FE M SD KB, SPF 4%, &
H(200+20) g, W H b mr A8 B A= P RH R A BR
SN E)[ SCXK (5T ) 2015-0123 |, T A 5256 5 4y 1 1] 35
T [ Be 2 B 2 B 52 50 2 ) Wi 5% T R B Bl ) s
SYXK 5 (5%)2019-0023 7, ful 35 BR8Ny . IR & 20°C ~
25°C , NAMNREE S 22 = 10 Pa, MW B 1E 40% ~
70% , FRIA 8 FEAE 15~20 Ix, sh¥ A BCE oK, AR

diabetes mellitus; atherosclerosis; platelet microparticles; vascular endothelial cells; miR-4306

Sy 22 5d b BT K AR EE B TACUC /Y it
(MAM17039 ) ; A AF 55 HE B8 3R J5i I (the rules of
3R) it .
1.2 FEKFISNE

CD61 JiXBiik (SEE BD A F]) ; B bl ]
VA Hepes ( € [E Sigma 2% 7] ) ; RNA #& B 50 &
Biozol , i % #% ¥% #% R ( ANTP ) . VEGFA | ERK,
p-ERK . IkBa , p-IkBa \NF-kBp65 & GAPDH F¥T A
FATE PR (36 E Santa Cruz 23 A)) 5 BT B 58 [
LR eNOS, S HT A\ £ 5 P& Bt /K Caspase-3 ( Cell
Signaling technology 7% 7)), FACSCalibur it =X 41 ifl
X (ZEE BD 2AH]) ; HT7700 %5185 ( H A< Hitachi
INHE)) 5 SERE B PCR A (75 [ eppendorf 23 7] )
LKB-Bromma 2197 % H1 3k { ( # #t LKB 2\ Al ) 5
microlab 300 f [ sk /A3 (i 22 )R E A FD)
1.3 XWHIE
1.3.1 I shWys b J oy 4l

60 H K FUBEHLS> Jy % B2 (NC 41, n=30) FI
DM 4 (DM 4 ,n=30), H NC 44 DM HH %7
SERFA AR AR K . DM 4L K RS R 5 0 e B AR
RECEEFREFRIA 10% HERE 5% 85 5 1 10% 55
W) MEFE 4 FJGE2EE 12 h, #7218 45 mg/kg S T
S STZ(%F pH=4.4 WRE R 0. 1 mmol/L HYF7 45
R TR N 2 Wi T ) NG LI B 1 9 S5 AR FR A A
FR-Fr A BRANZE vhil . THESTES 3 Kamad B # ik e
I 52 45 L B AL A, 3 5 STZ J5 BE ML IS 4TS 2
F16. 7 mmol/L FKHIEMALT Y . BT A s i i 4
W RS 3R 8 A
1.3.2  PMPs 73 B4 HU S

TERO L) 8 G 25 12 h, T4 2 KM 50
mg/ kg HE T 5T 29% G FL 2 BRI AL B KA A
MR E T & AERE A BD &b R AWt
OV A8 JC /B I3, LA BBl = it /N It 25 v
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M/ L, PR3 1 /RO EFE 10, 0% 10" /L, 2R
FH ADP (10 pmol/L) 20 wL ¥4 & 1L /MR Il 3% 15
min, 3700 r/min B5.0> 5 min, #%E FIHW, INA PBS
80 wL J5¥ PMPs 47 E &, 15 PMPs 2, HL 20
wL PMPs % F1 20 wL & /MR T 2 s
4RI 5wl APC-FITC-CD61 L4t A Hifhk .,
RAG , EHEEIFE 30 min, RA 1% 2R H
EHEAT [ o U A B AR RS I Z BT A 0. 82 wm
FRUERIER 5 wL A7 E 0L, BE4H PMPs 1834366
JETHE N 2 PMPs Hh 8 H & i, R AR 4 PMPs R
F & 8 AE 0. 25 mg/L, TR S84 05256
1.3.3 KEFEIk VECs Bi57 % E

VERUIEH SD KR 3 H, JoB & 0F T 4TI Mk
U S Bh ks T IC T D-Hanks Wi, BCHS A1 8 45 45
HA FREB MW, 5 VECs, B ikfs Fah k218
T&H 20% 064 1374 B9 DMEM/F12 5357 b | 15 9%
6 d Zidy, 7K FEEhPOF ik, MR AR 5% 2Rk
A 80% , RIMEA, FERR 1 d 4 1 IR, AHARAREE 2 4R
i AR A AR KA 2 70% A6, 4% 2 R H
RS E A 3% i S8 AL A = J 0 &, PBS #hik )5
AAESRE L E M £ 1 h VI T4 (1:100
Fike) ,4°Cid i, ks —BufE i A SR i S Ak il
FRICA AT R 1gG (1:500 FRike) , 48 L Bph BE Ve
T HIRBI S, R B E R, R PBS 1R —Hi
YEN M IR, Ak 3505 B BEALERE 5 D LEF 4L
I
1.3.4 VECs 5 PMPs $t5%5%

16 12 fLb 85 3% VECs ZANFELE 80% 2547,
25 PBS WhkSe , BALINA 1 mL A&t R0y m b
DMEM/F12 B AR 2L 53] i PMPs I A 240 i b | £
AR HUET 37°C 5% CO, 83846, /il dbigz 2
4 .8.12 h JG WA, R CCK-8 2 4 A [w] g
6] VECs 28 Jfa 48 5l 15 1k, DL 20 B 3% 40 ) 2% 5k 3
50% 2 A7 [ (3 — A 8] 8 - Wi 25 J5 ) /Wi Jin 25
Ja 1 ARV E I ]
1.3.5  GPEESSCHOGI IR ARG P iz B — S LA
A (eNOS) P2 1R 6 1l 3 ( Caspase-3) ik

B K1 VECs , BRI AL 5% 10 /1L 42
PP B 3587 719 12 FLEEFRA0 T, RE4n My BE L) fs
F IR A LH 9 43 W 45 F PMPs TALFE AR 3 1. 3.4 35
JIT R R 1 e A A FH R TR0 3 A ML, 48 3. 5% i £
WL E 10 min, 0. 2% Triton X-100 7K_F R 15
min, >R H 3. 0% 4 iU & F B PS5 E A 30 min, i

VRS A BBt N RS REDTIA eNOS it A2 FEfEdT
& Caspase-3 J7 4°C W& &%, Ik H R FITC —#1
JEE 1 h, 4 DAPL e 57RO R AL B T
BEALIE BT SR T4 IR, SC R A 3 IR
1.3.6 XA MARKI VECs J8 11550

WO E AR 1 VECs, T8 455k 5x10°/L Jf:
HERhTEA DA A0 6 FLEE TR, FR 40 A BE L
J5 H WA 4% 41 59 43 3 45 F PMPs TiAL B AR S 1.3. 4
TUife 2 1) i A FH B () 0 6 A, 335 R 45 IS I Ak
Y, AL R 2 EP A S0 (12000 1/ min 50
10 min) , PBS #¥EJ5 /il A binding buffer, 7 %% 2 il
JpAE mL 10° A4S, NI 500 pl FEAA 2.5 pl
AnnexinV F15.0 L PI,W¥E 5 min J5, 3 300 H i
BRI
1.3.7 qRT-PCR Kzilll miR-4306 ik

# 0.5 pL Has-micro-4306-mimics , microRNA-
inhibitor-NC DA A Has-micro-4306-inhibitor 43 % 5
100 wl. DMEM/F12 DA & 2 pl Lipofectamine {4,
PR G MAL AL 15 wL M TRFR A VECs 1Y 12
Lt b, 5555 6 h JE B i R in AR R 41 51
PMPs Ji , Ja S35 18 1. 3. 4 T P e fE A F s i) 2k 202 855
FRUML . 4% RRAL IRy ORI 730 TEH PMPs 20 ( Cul
20) 1IEH PMPs+MicroRNA-inhibitor-NC 4 ( miR-NC
20) .1F % PMPs +Has-micro-4306-mimics 4 ( mimic-
NC #H) ., 1IF H# PMPs + Has-micro-4306-inhibitor £
(inhibitor-NC £H) %) PMPs 41 (M £H) 5% PMPs
+MicroRNA-inhibitor-NC £H ( miR-M #41) #5% PMPs
+ Has-micro-4306-mimics 4 ( mimic-M 41 ) | & %I
PMPs+ Has-micro-4306-inhibitor ZH ( inhibitor-M 2H )
BRFRAE RS  WCAE AN, e MR G R PR A A
A fif R RNA, ™ 4% 4% BR PrimeScriptTM RT reagent
Kit % % 5% ¢DNA, X W /& & : SYBR Premix Ex
Taq™ Il 10 pL,PCR 514 2 L, DNA BifR 2 pL,
DEPC 7K 6 wL, SR W AK RN 20 pL, B PFEAE
B 3 ME AL, PCR RN A5 95°C FilZE M 20 s,94C
S s,55C IR k 45 s, JLiE AT 40 NMEH, LU U6
YERWN 2, BN 45 0 ) 15 B A 5 B 1 26 99 4
(Cv), [FIrT 5N SEEN U6 i, i 45 L R ik
K P, miR-4306 L UiFE 51 # F %, 5 -
GCTAACCCGCCGGACACTTTTCACCTTA-3 ; T ii#5]
Y%, 5° -CGGTTCGACAACTATTTAGCTACA-3’ |
B R BRI 212 bp, N2 U6 LS 1WIF 1.5 -
GTCGCATCAGCTAGCTTTTCAGGCTA-3 ; R iiE5| ¥
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J£ %15 -GCCTATACGCTCGTCATCGGTAGT-3 | %t
B K/ 124 bp,

1.3.8 2 1 % ¥ BN 3 75 ( Western blot ) £ il
VEGFA/ERK1/2/NF-kB {555 i #1555 H

HUAS L AN I 22 5 D UL B i, WA 4R I
A 200 wL 20 R 5 (5 A SR R R 2ok E
ZU6# 45 min, FFLL 12000 t/min 250 30 min, B3
WK% S T SR A PUE R, B
A 174 58 5xSDS AR MR &, &k 7~8
min, Pk 10% SDS-PAGE JZ &, 7E 120 V HL JE, 200
mA fHER T NI 2 h, B BMRFgER L, R
FH 5% (RS W ks TBST 28 wpifi bt 1A (4°C 13787 , 1k
EBHE, A B PT A VEGFA . ERK ,p-ERK . IkBa |
p- IkBa \NF-kBp65,TBST ¥ 3 K&, In AR ICA
B ALY P (L PN [6) EIRFE 1
h, 28 TBS YR 3 UG , WA 26 RO M 15 5 b
InE R e, BT GG & R Rk, B e
A SR FHBEIE MG A 2R G2 o M 450 K BE AR, F1 4
HARE K BEEE S GAPDH Hras A5 4 1 B A 1
TR,

1.4 Sit=EH*

K H SPSS 17. 0 Geit BT 4 Hr b B, 1F
BT GRS Y B R UE 22 (w2s ) Fom , AL AT B
KR K J7 2253 M7 (one-way ANOVA) | 2 ] P R
Fe3 >k H Bonferroni’ s post ¢ K6 56, FE PR G I 4%
ACtEER, SR 27 1T S 5 50, ACLfE =
Ctemnasosssiy — Clovgssen » 2770 I AACE =

[( Ct(i@@#zt\'l]]if{-43oelﬂjfﬁ) Ct(iﬁﬁ#lhﬂclﬂ]fm } - [

)
(CtGamp mnasos i) ~ Cloameesvesn 1o VA P <0.05
RHESHGIFE L,

2 #R

2.1 PMPs 5 VECs & . LX%F

K H Western blot A 7t 241 BOAS I 7L 2 BT 25 5%
SRR BN, 55 MMM e, PMPS H CD61 ik
AR THE (P<0.05) , WA 1A 1B, JFARKT 3% VECs
SN ANk <l i RE LS AN 4R T A
fRgeta e, A0 A5 2 6o B i, I 7 2 i R 3k
PRI 25 e 4Ll VECs, WKL 1C,
2.2 CCK-8 E#il PMPs Xf VECs 40 ff1 38 78 % 14
Eap=Al

FFEEE R o, DM 4178 PMPs fEH 2 h )5, 5
0 hib Z 5 TG it2¢ 2 L (P>0.05) , VECs 5 PMPs

LHESE 4 h 5, A0 PR B 0 B 46 AR08 | A iR 2
ASEE B NG, SRR, MAEH 4 .8.12 h,
B A0 ) 2R 43 ) N 48. 44% (40.27% ~ 54.37%) |
63.41% ( 57.69% ~ 72.33%) . 66.26% ( 58. 60% ~
74.24%) ,5 0 h 2R A itH2# 5 L (P<0.01),
PR 4 h S BRI ), DLIET 2,
2.3 WRBTERSH

WE5E 45 3 o, DM ZH 40 i 8 T % (51. 23 +
12.14) % , 5 NC 4H.(9. 27+3. 04) % L. 22 5K 48 i
= (1=12.547,P<0.01) , WKl 3,
2.4 RERXHALEEKRN eNOS, Caspase-3
Rix

B DO GO IR AL R s, DM 4 eNOS [l
P Ik F (82.54 £19.58)%, 5 NC 4H (42.55 =
19.58)% b 22 5% A Ge it 2 5 X (¢ =12.336, P<
0.01), DM #1 Caspase-3 PH 1 £ 35 R (26.39 =
7.91)% ,5 NC 41 (54.32+11.07) % [t 22 %4 4i it
24 U (1=8.034,P<0.01) , WK 4,
2.5 Western blot # il VEGFA/ERK1/2/NF-kB
EESEBEXERRIL

WF2R 45 R 2 7R, mimic-NC 4 | inhibitor-NC 20 .M
20, miR-M #H . mimic-M 20 VEGFA, NF-kBp65 .
p-IkBo 2 p-ERK AHXf R iA 5 Cul I, 27 A 5
2 E X (P<0.05 8 P<0.01), mimic-M 41,
inhibitor-M 2 VEGFA | NF-kBp65 . p-IkBa [ p-ERK
X FRIA TS M AL, 225 A 50242 L (P<0. 05
a% P<0.01), LA 5,
2.6 qRT-PCR #ill miR-4306 &R &R

WFoE 45 W 78, mimic-NC 41 | inhibitor-NC 41
miR-4306 #HX%f % 35 f 5 miR-NC 41 [t, Z %A 4
TR L (1=3.792 4. 496, P<0. 05 5 P<0.01);
mimic-M £ | inhibitor-M £ miR-4306 1%} % ik & 5
miR-M A Ik, 22 T A5 iH2= 5 L (1=3. 821 .4.597,
P<0. 058 P<0.01) ., mimic-NC 21 miR-4306 #H %}
ik inhibitor-NC H b, Z R A& E L (¢
=6.794,P<0.01) ; mimic-M 20 miR-4306 #H % %
ik 5 inhibitor-M A b, Z R A G ITHEE L (1=
8.115,P<0.01), M 4 miR-4306 f %} £ ik & 5
Cul Al b, ZHF A Aot *E L (1=5032,P<
0.01), WK 6,

3 1Tt
DM K H: ML 9 A& E 1) K& R g 4F T, B
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A Western blot £l CD61 %35 ; B VAL AR KN CD61 FIK UL ; C.: S AR IVIIA R34

Bl 1 PMPs 2 VECs f)%E 450
Note. A, Western blot to detect CD61 expression. B, CD61 expression detected by flow cytometry. C, Immunohistochemical detection of factor VII
expression.

Figure 1 Identification results of PMPs and VECs

TE:A:NCAEM] 4 h;B:DMAEH 4 by CARERIRIMETTE, S1EH 0 h 1L, "P<0.05, "P<0.01,
B2 CCK-8 WA A R ] #5241 PMPs XF VECs 40 5 5t 1 4 (1 5% 1
Note. A, NC action for 4 h. B, DM action for 4 h. C, Histogram of different action time. Compared with the effect 0 h, *P<0.05, **P<0.01.
Figure 2 CCK-8 method to detect the effect of PMPs in each group on the proliferation activity of VECs at different times

B3 A A DA ) 2 0 200 P 0 T

Figure 3 Flow cytometry to detect cell apoptosis in different groups
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4 RPEVECHOCILIR AR WIS T eNOS | Caspase-3 I 1E 1L
Figure 4 Expression of eNOS and Caspase-3 detected by

immunofluorescence laser confocal microscope

T A HARBHEIKE (1 Cl 41;2: miR-NC 41 ;3 : mimic-NC 41 ;4 inhibitor-NC 20 ;5: M 21 ;6; miR-M 41 ;7 ; mimic-M 41 ; 8 : inhibitor-M

41) ;B: A4S p-ERK p-IkBa NF-kBp65 . VEGFA Fik45 FAALL

5 Cul 4HAHIE, *P<0.05,*P<0.01;5 M 4L, 2 P<0.05, " P

<0.01; 5 miR-M L, 4 P<0.05, * P<0. 01 ;5 mimic-M Z#H £, "P<0. 05, YP<0. 01,

Bl5 Western blot #lll VEGFA/ERK1/2/NF-«B
Note. A, Electrophoresis diagram (1, Ctrl group. 2, miR-NC group. 3,

ERci 2 PSS LS

mimic-NC group. 4, inhibitor-NC group. 5, M group. 6, miR-M

group. 7, mimic-M group. 8, inhibitor-M group.). B, Comparison of the expression results of p-ERK, p-IkBa, NF-kBp65 and VEGFA in

different groups. Compared with Ctrl group, *P<0. 05, #P<0.01. Compared with M group, * P<0. 05,

*P<0.01. Compared with miR-M

group, 4 P<0.05, * P<0.01. Compared with mimic-M group, “P<0.05, YP<0.0l.

Figure 5 Western blot detects the related proteins expression of VEGFA/ERK1/2/NF-kB signaling pathway

R AR i TR A RS TR, BFST OR, DM R
O MAFFE T R 2 2E R A — N B =A%, 3l
Ik SRS RS T 2 A B g o ML A5 0 1) L A L
FLAl, A B DI REA 15 1 1 300 3t ok ok A B A P e O
PERIY /MR AL T Bl /MR IR A2 TE L K
IR AR I B — S A 0 2 LA 25 10 J7 2OB

SN BB T B PMPs'™ . PMPs /K7 5% 5 56
OV DM ZE KB ST R iR 45 Z R 11 & 2E
KRBT B9 s, PMPs 258 1 PMPs
AT RNA FIBE SR [ & 48 G 8 W1 F A (s BAL
FRAEF BRI B 3458 A3 Ak ST RS LIRSS 5 30
ks RERE AL AT 51070 DM AR PMPs X IfiL 4 P9 2
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TE: 5 Col HAHLL, "P<0.05; 5 M AL, *P<0.05; 5
mimic-M 41AHLE,  P<0. 05,
B 6 qRT-PCR KA L miR-4306 AHXT 2k 1% 0 /3Bt

Note. Compared with Ctrl group, “P<0. 05. Compared with

M group, *P < 0.05. Compared with mimic-M group,

2 P<0. 05.

Figure 6 Relative expression of miR-4306 in different
groups detected by qRT-PCR

20 B3G5 1Y) 5 e B AR R AL ) an el AR A 5T, T8
HAAFSE K BL, DM B PMPs 5 P Bz 40 ity th 055 &
Je , YEGH TGP R A ) B ARG, HLAERG 9 4 h S
SHLPH S A 20 O T, AN B R A 2% A i Y
PRI BRREIR, $E 5 DM I3 PMPs 7] i 1 i N
Fe A

W58 & B, PMPs RE 6% [ (IR 40 Ml 9 — A AL A &
KNI T RAE K F 1 Rk, X —VEH 5 eNOS
Foakm B EM K TS DM A i 2%
PMPs 15 B I8 P9 52 40 458 497 %) Jis R 75 55 eNOS
FIREA K, AW TR B REH AR BN, &
DM B IfiL 3% PMPs Ab FE A N Bz 41 (DM 41)
eNOS FHPE R Z 0 R T 1E % K BRI 2 PMPs &b
FHZH(NC 41) , $27~ DM B[ 34 H PMPs 1] Gl 1
FEAI = Bk ILAE N B2 BB eNOS FRik i, 538 NO
AOEREAR, R A T, A W5 /R, PMPs fig
B35 3 0045 P9 H PR A0 B A, T e e 40 i R
T2 TRl 7 P R 40 463 40, 2 T - 3850 P
BT LA M Caspase-3 5 ik, N AR T2
T B T 5512 Caspase-3 B F 25 BE K0S 2% R 9 1)
L% DNA JH e R AstT-, AL, &
DM ¥ IfiL 3% PMPs Ab B P9 Bz 40 g (DM 41)
Caspase-3 FHPE R 8 25 5 F 1IE % KM K PMPs 4b
FRZH (NC ) , X —45 048R DM #iflh PMPs 25
T DM Shfkiin & Py Rz B 40, 32 B LR AT RE 5 N
ANHIIH T A F Caspase-3 /= #6315 M IMLAE N B2 41 o =

KRR R,

/)y RNA (miRNAs ) 75 22 R (19 & A & i vh
EEFREMEM . miR-4306 & 45 K B &K B —
Fh miRNAs , A 055 & 8L, 78 560K 3h bk o A%
YA fi5 A= A B A0 B P miR-4306 &2 1R, i
miR-4306 FRik LI AT LU i Akt/NF-xB {55 38
UM B NF-kB & B L BE S R
RAEE A B SR DR -, FL IR 8 A 5 08 B A S e
PR RAE R F- 55 1 B 223K s VEGFA J& —Fh LA {2 iF
ILA5 P9 7 200 i 348 5 0 A 4 e PR, B 8 0 0h
ERK 553 i, (2 dE M py B K 385, AT
R DM B PMPs 5 | I/ P9 Rz 40 A R 7 T A 2
5 miR-4306 #i5A &, AWK RT-PCR £AK
KA A 20 5] miR-4306 26k, ABFFE A
T miR-4306 BIRIFIFIAEIR] , 258 R A mimic-
4306 J5 , L HTHFSE B, 25 DM RE 12K PMPs
ALFR B R A (DM 41) H miR-4306 AH XT3 ik i
B T+, 1 Has-micro-4306-mimics A1 Has-micro-
4306-inhibitor H. A7 {2 ¥ A0l miR-4306 ik A1
FH #2785 DM B 3% PMPs Al fEAE T miR-4306,
HiZ miRNAs Xt B4 A= 1 T = A1

R T 43 H1 PMPs A 5 ) miR-4306 J& 7%
%t R VEGFA/ERK1/2/NF-«kB {55 i % H A ¢ 25
=R A5 o Western blot #6301 43 #7 i,
7N, S5I1EH PMPs 41 (Cul 20) Lb#, DM 41(M 41)
p-IkBa, NF-kBp65 3 ik &t i & J+ &, 1Ml p-ERK &
VEGFA I i 2 F& A%, il A mimic-micro-4306 Ji, JG
WHEIE R PMPs 4HifJ& DM 1 PMPs 41 p-IkBa  NF-
kBp65 Ft & 5 8 &, i A inhibitor-micro-4306 J&
p-IkBa NF-kBp65 K i p-ERK & VEGFA J&
22 [AE inhibitor-M 205 inhibitor-NC 2 E. 4 %11
2225 78 DM LK ' PMPs B %38 i miR-4306
%S p-IkBa, NF-kBp65 FF &5, ifi % f p-ERK
VEGFA WJFET, #1051 S 9 R 20 i g8 i 0, 5 &
SRR A 1 & A kR, LA AR 7R DM B i 2%
PMPs AJ GE—J5 T 5| 2 miR-4306 f& 3¢3ik , Y fe if
p-IkBo [NF-kBp65 7KV T i , 175 T 40 SO 5 2 4
WP, 55— T B AR AR 0 LA PN Bz 40 A K R
FEIRE I REAR , HE T T A A K 2 B, 5 AR 41
T,

ZE |, DM AL 13 Fh PMPs A 518 T3 ki
BN BB VER, LA/ F LS AT 68 PMPs 75 H]
F miR-4306, ¥ 1 # % VEGFA/ERK1/2/NF-«B {5
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BAYR K F) T X L 2 RN STZ 55 CS7BL/6]
PN BB B 5 5 20 4 B 5

A8, E AL, ZE R T
(TEBUR 2RI Py B 5T B, I 430000)

[#ZE) B X HBIE AR AE IR B & (streptozotocin, STZ ) BE G R R IE A5 S CSTBL/6) /)N BB
PR R R RS EYE . Tk 48 HUfEME CSTBL/6J /INERBEALSY o - of BRZHL (TEST BT IR ZE nii 12 H) L
KRG 4 (150 mg/kg STZ, BRI 15T B AR midfE, 18 H) |, 20/l it (50 me/kg STZ JELETENT 4 d kG
R 18 H) ARG A A AR 2 7E 45 I ILAE ( fasting blood glucose, FBG) ER/K i | MiLAE .24 h JREEH B i
KB HAE T . SR ST STZ 5 BRI S 4 /N B G2 18 388, T 22 U /N7 o 4/ BRI 2 R £
B BRI /N R FBG  OK ARG STZ 4 R JG A1 (H 24 h FREEEIAETESNT STZ 6 J& 5 ik B, Wi f5 20 i
FEA ; Z2 00/ 2H FBG 24 h JRER A R POK it — B AR E T IF AR R AR R R 7K T 5 5230 25 BRI 22 00/ 7R a2/ B
FBG .24 h JR%E A | ML E H W = B8 ( tiglyceride, TG) | & BH [& B (total cholesterol, TC) | & % B IE 25 H (low density
lipoprotein, LDL)  IfiL7& LT ( serum creatinine , Ser) LT R 2 & (blood urea nitrogen , BUN) | "B Wi 48 %% ( kidney index,
K1) 2B /NERIE JEURE K S48 o 2 v TR R RS 20 (P<0.05) , H iR F s E o A i, & WU/ FIE ST
STZ A5 veiA ven NS TR 1 A N/ BRUWE PR B 9 B 38 1 BB T 3RAIR AR M, LA N R P s B i AR %) i o ol A
R BT 2 HAR R PR R A vk

([REEIA] WA B ; HEIRA R 3R 5 R R IR TR ; CSTBL/6J /M

(FESES] R-33  [XEIRIREB] A [XEHS] 1671-7856 (2021) 09-0113-06

Single high-dose versus multiple low-dose streptozotocin for
inducing diabetic nephropathy in C57BL/6J mice

LENG Changlong, PI Mingshan, GONG Xiaokang "
( Wuhan Institute of Biomedical Sciences, Jianghan University, Wuhan 430000, China)

[ Abstract]  Objective To explore the optimal method of producing a streptozotocin-induced diabetic nephropathy
C57BL/6 mice model by investigating a molded rate of single high-dose and multiple low-dose streptozotocin injections.
Methods Male C57BL/6] mice (n=48) were randomly divided into three groups: the normal group and two diabetic
nephropathy groups. Mice in one model group ( the single high-dose group) were intraperitoneally administered 150 mg/kg
streptozotocin after having a high fat/high sucrose diet. The other model group ( the multiple low-dose group) was

intraperitoneally administered 50 mg/kg streptozotocin for 4 consecutive days after having a high fat/high sucrose diet. The

[EEEN 1R E I (1988—) , T, At , SCE8 W BFSE 7 ) < B PR B HIF ZAEMLHIBFSY . E-mail; lengel.whibs@ aliyun.com
[BEIEE 1 R (1990—) , B B4, S, BP9 5 1) < Ml R B I R REHL AT 5¥ . E-mail : gongxk.whibs@ aliyun.com
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fasting blood glucose levels, body weight, water intake, 24 h urine protein, renal function and renal pathological changes of

the three groups were measured. Results

The body weight of the single high-dose group increased stably after

streptozotocin injection, while the body weight of the multiple low-dose group decreased by inches after streptozotocin

injection. Moreover, the fasting blood glucose levels, water intake and 24 h urine protein increased stably in the multiple

low-dose group from week 2 to week 10.The levels of fasting blood glucose, 24 h urine protein, total cholesterol,

triglycerides, low density lipoprotein, serum creatinine, blood urea nitrogen and kidney/body weight ratio were significantly

higher in the multiple low-dose group than in the single high-dose group (P<0.05) and the change in pathology was

apparent. Conclusions The multiple low-dose streptozotocin injection protocol is a reasonable method for inducing mouse

diabetic nephropathy.
[ Keywords)

B R 99 B % ( diabetic nephropathy , DN ) J& DA £
S 17230 =0 (1A 75 = 0 N o e e v )7 R
FROBE PRI I R, 2 51 2R 1 B, 5 BOpE IR
B AET- I EER N 2 —" ) DN ZE TR [E A9 & 0%
REZAE F TR 20% ~ 30% 1985 R 8 29F
KRR B e E R TR AR R
HIXT DN BYBFFE SRR 2 | (0 LB 0y 2 AL AT
KIEa BB, B, g — R R & Re ]
S RN R F B0 55 N0 PRI B S RL i) Bl A
RO FHRAWESE DN 1Y AL SOp 2591 & A &k
HHENE XL, DN sh WAl 253 i & R
R S BB RN R KR B B, X IR
SR, e R T A SRS TR i R AR
FH STZ #4715 A fE b STZ (13 557 1 4%
S Bl AR R AR e R R RS e M R M Ak STZ
A STZ FI Bk IR E AR Z , MA7A G,
A3 B R R B S R 22 N A i
SLUEST STZ WG = b = BRIk & 57 DN 28 Xt Lt
W AT R AT R M, B AEIR R N A 3
(R PRI 5 98 1) 3 S0

1 #RfrE

1.1 SCI8Eh4

6 i SPF 2 IfEYE C57BL/6) /MR (18 ~20) g,
348 H W T b 5t 48 A 4220 \] [ SCXK () 2016-
0006 ], ] F& T VLI K 27 B 2 B 2h ) S5 5 vh o
[ SYXK (%F) 2018-0042 ], fH Ji& fH I (IR . (23 +
2)C MR . 60% ~70%) , 12 h BIRE 3285, sh#¥)
B PEEROK A S50 38 i VLI R 2% Be 24 e S 50
SIS B A (TACUC20191210) , 44 Ak sk 21> |
B 3R JEI AT ST
1.2 FERKFSE

BERAA T R (6 Sigma AH]) , H pH=4.2 1y

diabetic nephropathy ; streptozotocin; high fat/high sucrose diets; C57BL/6] mice

0. 1 mol/L FrHERR -7 46 1R £ 2% vh I AE vk I8 e i
PURCI 5 % o i W5 A B i B A 4R (B £ 2 IR A
W) ) 5 PR ARSI 3R] & il v UL ARG I ) il
T PR 2 UK 0 3 0] B L T ARG 0 3 790 L H il
= WA ) P B AR P R 3R 5 P R
A Y TR ST TS s PAS e 50 & ( i
PR ) 5 o W = B DR (10% 56 1, 20% 1B
2. 5%B [ 1. 0% HER £ | 66. 5% % 38 17 K}, V.95
T RAEMELGRAA) . DNEAEE ( EiEE
WF A= %) 5 AUS800 4= H 3l 2E 1k 23 BT A (35
Beckman) ; MULTISKAN GO Fi#n{% ( 32 [# Thermo) ;
EC 350-1 A i HL ( 38 E Thermo) ; MICROM HM
340E A7 85 F AL ( 26 Thermo) ;BX 51 i385 ( H
A OLYMPUS) ,
1.3 SLWAHE
1301 BRI B A L /N BRU ) 28 B 4340

NFGE RN TEME SR 7 d JEBEL A 3 41, R
TRl M S g (X BR ) 12 T R R AR R +
STZ PR AR 40 18 H, 151 A e il 1) A} M 5% + STZ
ZUUNFI A 18 H STZ & 15 2H M 55 5 N8 4 k)
4 JJG /NRESEANAR K 12 h, B S R IR ZH /)N BUME J
TSR T R IR 22 vh i s Z2 /N i 2H I 25 4 d
& E B STZ 50 mg/ kg, B YR K5 42 4 A8 s 1
STZ 150 mg/kg — UK ,STZ FE5F 2 h 5 4 /N aE & LA
Bij LA IR, &> S0 AR, STZ i B4 /N BRES R
FH s RE Eb R SR S0 0T 1) 4% B Bl ) S 46 1Y
3R B0 25 T 5L 50 sh ) GE 3 SO,
1.3.2  ARARAE KA

TS STZ B S e ST STZ J5 2 .4 6.8 .10 J& &
Ific /N R oK St 5 T 5 STZ B B i 43 STZ
J2.4.6.8.10 &4/ E 12 h 5 REGY Bk
TR 23 IS T 5 STZ J5 2,610 A4/ AR
WHEUAR 24 h JRIE, R FH 2% 5 s 5 10 22 24 b JR
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B TR STZ JE 5 10 J8 4541 /0N BUHR FE 3.,
2000 r/min E5.0HC R, 4 H 3 A A 0
1fii ¥ TC . TG .LDL Ser K BUN, H:H Scr R 5 B 1R
12:,BUN SR IR 5 /1N BUAR PE I T B 3UH, A=
PRERKIEUE , DEARI T, R85 AN RS FROBUE H
KA BHEFE A =m1/m2Xx100% ( m1 A7\ LAY
B AR m2 /N R ER ) BT 10% bk
FEIR AR [E E 24 h, B LB K A W38T R,
AU B P I 220K ZE KR 2 min, 3 MR I
WEAL 10 min , /K PE 10 min, A & ( Schiff) {2577 4
4,10 min, WK 5 min, FEANEYAZ 2 min, FiK o
U 10 min, FRLBK GEW B FAE
1.4 HiAEFHE

A5 LB 8 2R FHOE S8 AR R (225 ) TR,
SR Graph Pad Prism 5. 0 8 P30 47 5O 4247, 4014
R H one-way ANOVA F1 Duncantest K 5 7 7%,
Hrb P<0.05 FR 225703,

2 #R

2.1 REWR

Tt STZ I, 457 /N RS 2 DRk B Aok B R
OB DR FF RIS I . STZ 4T 72 h &, Bk
KNV G 20 Je Z2 /N T 4 /N BRI 2
R LRGN, STZ TS5 4 RS 5 &,
BRAFIRH/NRIIIET: 1 L RS0 45 AT,
WRFIHRAHILFET/NEL 2 L, 1 % BE2H A 22 YN )
w2 Jo/NRBET
2.2 MNREETH

SIEHG A T], B R o 2 /) AR EE 2 1 4
M2 /MR AN AR IR S S STZ 10
JE G 2200/ IN 3R i /0N BROVR B I 251K T XoF 2 R
KRG (P<0.05) , WK 1,
2.3 MREEMETW

TE0F STZ Jo , BRG]t 2H 25 J il AR 0 i T
o, TEER 4 AR, FLID 3 T B R4 K 2k
INFIHRZH (P<0. 001, P<0.05) , {H I 5 5 3% i FE AR
(AR FA s 22Uk /NG o A 2 IR - 2 T v T PR R R
FELERL R KT RS IR 45 0, 76 [ 40 STZ J5 55 8 ~
10 J&, Z U0/ IN e 21 255 T IR S 2 v T B R
ZH(P<0.01), WK 2,
2.4 INBRARKETE

S STZ T, By R e 4 /N BRAKOK B 0
I, FESE 4 J ek B0, H 53 S o R e 2k

INFIHRA (P<0. 001, P<0.05) , )54 Fr AR, 1545
B E T IEH AT (P<0.001) . TES STZ JF £k
AN POK R LL T IR R RO 2 S 00 45
TE 8~ 10 AN, B m THRR KM EH (P<
0.01), UL 3,
2.5 IMNR24h REATL

STZ F 435 05 2.6 Ji, 50 FRAE AR HE , 3R
Rl A MEZ /MR AR 24 h JRE A & & B E T
L 22 A et 27 L (P<0. 001) fH AR 4 2 1]
ERTGH¥E L (P>0.05), %5 10 &I, kK
I 24 h BREEEA FTREAR, B 2 28T 20/
H4H (P<0.001) , WK 4,
2.6 HA/NRIMF TC. TG & LDL L%

STZ 4% 10 J8 )5, 5155 X AL i, 2/
FIELLIMTE TC TG & LDL KT BT e, £ 5

TE: SRR, * P<0.05; 5 8k K LA 1L, 7 P
<0.05,

B 1 AU BB S A 1AL (v2sx)
Note. Compared with the control group, *P<0.05.
Compared with the single high-dose group,*P<0. 05.

Figure 1 Change of body weight in each group

before and after modeling

TE: X HRAUA L, ™ P<0. 0015 5 B YR H 4 AH 1L, * P<
0.05,*P<0.01,

B2 AUl U BTG 28 IR I A 2R AL (22sx)
Note. Compared with the control group, ***P<0.001. Compared
with the single high-dose group, *P<0.05, * P<0.01.

Figure 2 Change of fasting blood glucose in each

group before and after modeling
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G FE L (P<0.001) o AHEDN IRAL, B YRR
HAIME TC & LDL KV T m, 22 55 A geit2#
B (P<0.001) ,FHEHE]) TG KT i E P27 (P>
0.05) ., ZUW/hFIELA MG TC /K- 3 & F 5k
KHHEL (P<0.001) , W 1,
2.7 BANMRMBZESINERSHEEELLE

STZ 1 5F 10 J&J5 , 5 1E# % ALt , 2/
70 12 2 LA PR R A LT L B R A T
(P<0.001) , 5IE 5 X REZLAH EE , B R R 5] & 41 i
THIR 2 A RS 8 3 TR (P <0.001, P<
0.05) , I35 WURFJC b 2 1 22 5 (P>0.05) , 2R/
IV B 2 00T UL B T A 3 e T B R ORI =
2H ( P<0.001,P<0.01) , W3 2,
2.8 BHNMRSHENTH

SRR IS B HR A A TR K, X A AL /N R
B k4T PAS Yeta, SXTREAIAH EL , P AR 5R) 2/ B

T X RAUALE, **P<0. 01, ™" P<0. 001; 5 H R AT it 41 A
ke, *P<0.05,%P<0.01,

B3 A4/ 24 h POKE AR (24s2)
Note. Compared with the control group, **P<0.01, **P<0.001.
Compared with the single high-dose group,*P<0. 05, *P<0.01.

Figure 3 Change of water intake in each group

F1 A4/MRULEE TC TG K LDL K- HE#K (x£s%)
Table 1 Comparion of serum TC, TG and LDL in each group

G131 Hh =g R ] e R e B
(; (mmol/L) (mmol/L) ('mmol/L)
fOUDS
oups 6 C LDL
X HE 2
:J‘ A 12 3.54+0.08 1. 12+0. 06 1.25+0. 04
Control
W/NE , .
# A bl 18 6.86+0.38" 2 04+0.25 " 2.63+0. 14"
Multiple low-dose
PR KT 2
Single high-dose 16 6.25+0.43 " 1.29+0. 15 2.29+0. 15
H R, 7 P<0. 0015 5 3K B ALAR EE, *#* P<0. 001,

Note. Compared with the control group, **P<0.001. Compared with the
single high-dose group ,**P<0. 001.

B/NER R AN M3 A, RIBIE U 2 BB /Nl
O R 2, 0 B K B3 T IR (P<
0.001) , PIRHFIEELH FLA, & B 22 U/ N3 it 20 I
B R R T B ORI 4 (P <0. 001) , B
ZU/ NIRRT B 2, ULIET 5,

FIRiT DN sl iy i sr J7 ik 220008 A Ktk
R TR MR B R DN RERL T H A
TETBAL DU AT B DR 15 9 11 77 A2 A5 i R A8 5
AR, (B AR T3 18 17 BRI A0 A IR
HONBRAE M, 2 T HAE DN BESEH Y3z
T, 7 A DN R RYR P s sl i ok 1 5 — 2
Mtk STZ , WTTRE SHER O 2 B Amif | e 2%
ORUAAN L REALURE DR B9 K A T AL 2k 2 IR
Fr 4 ~8 JA, "] B DN RUER, AR AL 2

TE: SR IRAUHEL, *P<0. 05, ***P<0. 001 ; 5 5L I et 4 AH
e, ™ P<0. 001,
B4 /MR 24 h JREEE WL (x4s%)
Note. Compared with the control group, *P<0.05, ***P<0.00L.
Compared with the single high-dose group, ** P<0. 001.
Figure 4 Change of 24 h urine protein in each group

R2 AUVNEUEDIRE B IESE RO (xesx)
Table 2 Comparion of kidney function and kidney
index in each group

15 ML REA 103 LT 5 I A
(; ) (mmol/L) (mmol/L) (%)
roups BUN Ser KI
JHEY
X\TMVE 12 21.19+ 0.85 19.95+3.01 1.20+£0. 4
Control
YOI s - .
FUMARAL 10 o1 77512130 ™ 169s0,18™ "
Multiple low-dose
LY/ Nl |
Single high-dose 16 27.37£1.30"  31.80+6.25 1.42+0.04"
XA A L, *P<0.05, " P<0.001; 5 5K K5 = 4H A1 L,

#p<0.01," P<0.001,
Note. Compared with the control group, *P<0.05, **P<0.001.
Compared with the single high-dose group,* P<0.01, **P<0.001.
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T AKTIRAL B STZ 2 /INAE AL €. STZ SR KRG 4L ;D B /AN ERIR TR AU S 43 e geit, SxIRALA L, P<0. 001 ; 5 5 K5 4

ML, # P<0. 001,

ES5 FAUMEIEESA(PAS)
Note. A, Control group. B, Multiple low dose group. C, single high-dose group. D, Statistical results of the PAS staining. Compared with the control

group, “*P<0.001. Compared with the single high-dose group,**P<0.001.

Figure 5 Histological observation of kidney tissues in each group

DN FE G N E 2 —, 2% A WAk 45
P Sy 2 RURE PR B KRR AR B 2 B, e i v P
AT OME PR v B s R BT Ay BT ik o ot RN R A
FEEMRCE AR E R, B 5 S 808 NEREE AL, gk B
PAEAXT T, CSTBL/6] /N R AT HE 3 A0k A 2
TRDHE PR S5 PR ) 1930 38 2 /B, AT ob/ob 8%
55 XTI W7 5 s T e A R R, AR
5 LA CSTBL/6) /N BRAE 58 4, i e R H
B R IR 5 0 5 AL, SR 5 G STZ 51
B M AZ 451175 &Y UWR PR AR Y | 7 e S At I 4k
SEME S R B B IR, KRR T DN [ A A 1]
O BFFE R W STZ 14 70) 4t 5 9 5% 1y 60 40 7 B 2 1
BAYIEARSE STZ i KW/ NS sET-
FUHE I /N B R A ACHIFIE 8 150 mg/kg
50 mg/kg STZ 43 5l i A B YR RG] 2 IR s 12 00 S 22
URHESE/NR it s e ST, DN B 25 5 i o
Fofrdch B 5 ) fie fef A 80 2 /)N R HE B R 4 &2 koK
L RE N SR IRORE IR . FRR R S 2 N
ZUINRI I AAE STZ VERH R B2 4 i 25 1 M i 53531

4 20. 54 mmol/L Fl 15. 64 mmol/L, 10 J& i Ifi K 43+
514 13,75 mmol/L Al 18. 30 mmol/L, X 2E4E i3
BB YR KR 4 STZ 3 5 m o /0 B ot A 7K P B ikt
Fhis  (ARRE PEH 22 , BB 520 (R T, B KOF 25
H TR 1 22 00/ R STZ 1 5 4 /0N BRI a4 7K
FIEGetg HRREL o O — HAERE R KT
B PR B B B A7 B0 B B RRAE B TR
PRI B I K — W PRI B R A=A seai v X
/NER 24 h PREE I EAT S A W & I, 1 S STZ
J& , BRI 4L 24 h JREAIFEEE L 25 6 A G
FEUR TR, 1 22 /N e 4L/ BRUOR B (R 22 T
TESE 10 LN 24 h JREE 1 W8 THK
KA, WAL 10 85, 2 00/ N a2 i i L 7K
KB R A s TR R e 4, SR 2 N
/N EUE D RR R 0 B O B L5 Y A R (R] o
CFYEAL IR PRI B U ) B LR AR B
PAS Je 7, FRLUCOR R o 2H B /DN 3K AR % T 4
A ARSI RS £ ) s AN g UYL T 22 /N T
U2 O PR BT . R sk 2
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H 4 STZ X C57BL/6J /I B i A i 5 40 43 5
LT

D B S M e L IR N R |2 AN
RS STZ W77k 6815 & CSTBL/6] /N DN,
BRI i B 5 22 U/ IR i S O VA A L HR A
fAT o, 25 /N A /N BRI B R R, SR T R 8
15, U B AR, AR AT Bl i B K, A /N BURT
BUTIRIE 2 0E R B K- 22 /N i 20 A
STZ WA b B Ik, /DN BRAE T334, IR AR 2
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The emergency management strategies of hospital human resources
during the outbreak of Corona Virus Disease 2019

WANG Jiaqi', LIU Yanzheng”, LIU Yaqi’, LIAN Xuehong'*
(1. Office of the Director, Qilu Hospital of Shandong University, Jinan 250012, China. 2. Department of Research,
Qilu Hospital of Shandong University, Jinan 250012. 3. Department of Emergency Multi-Functional Building
Construction Office, Qilu Hospital of Shandong University, Jinan 250012)

[ Abstract] The outbreak of Corona Virus Disease 2019 brought great challenges to the allocation of health human
resources in medical and health institutions. Not only should the hospitals undertake the medical treatment and on-site
rescue of patients caused by emergencies, but also compact defenses to minimize the spread of virus in medical institutions,
avoid cross infection, and take daily medical services into account. This study aims to summarize the hospital’ s human
resources emergency management strategies in a comprehensive public hospital during Corona Virus Disease 2019, in order
to provide reference for other hospitals to deal with public health emergencies.

[ Keywords] Corona Virus Disease 2019 ; emergent public health event; health emergency; hospital management;

health human resources
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Research progress of the microbiota-gut-brain axis and alcohol-induced
brain injury
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[ Abstract] Alcohol can induce brain dysfunction, and gut microbiota can mediate the effects of alcohol on brain
injury through the gut-brain axis. At present, the mechanisms of alcohol-mediated brain injury through the microbiota-gut-
brain axis mainly include inflammation, endotoxins and tryptophan metabolism. Exploring the interactions between alcohol
and the microbiota-gut-brain axis will be helpful for understanding the effects of alcohol on the brain, and will provide a new
way to explore the pathogenesis of alcohol-induced brain injury.

[ Keywords] alcohol; brain injury; microbiota-gut-brain axis; gut microbiota
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[ Abstract)

that have the advantages of multidirectional differentiation and low immunogenicity. Although liver transplantation is an

Bone marrow mesenchymal stem cells (BMSCs) are non-hematopoietic stem cells in the bone marrow
effective treatment for end-stage liver disease, its clinical application is severely limited by the shortage of donor liver
sources and rate of immune rejection. The differentiation of BMSCs into hepatocytes in vitro using different induction method
is applied in the treatment of advanced liver disease, and represents a new treatment method for liver injury. This article
summarizes the isolation culture,

and the common method and mechanisms for inducing BMSC differentiation into

hepatocytes that have been described in the literature in recent years. A clear understanding of these processes will provide

a strong theoretical basis for future clinical applications of BMSCs in the treatment of end-stage liver disease.
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20 B RA (JSSQ 4 ) AT T, 45 RAESE T 2l
TrA B RS BMSCs 48 0T o 35 A 4k K LAY
TPV, AL AT AE JSSQ HA e AN T, A ik
BE AR MR AR IR N 15 T 28T 40 i U 145
SFIVER R T BMSCs BS54k ) 375, A
25 M PR A AT R Il BEL2% T 'EF B g 2
B AR WG BB R —Y AR
BMSCs [a] I 4o fhad B b, 28k ) LU I
A IR 4 TR 7 25 &, B S b R R
I R4y 2 3 LU B AR B 3% B 3% 1 v A
W T K RATFAF4EL R B, PROLEE 1, IR i& i
AL v 24 I3 75 5 e 7 38 WL T T A AR I i
W g E— RIS, BTN [ E Y 0 99 TR FH o 24
B T AT IR R |
2.2 WHREFIFES

20 A DR R — 25 P R A R e e 4
HL 20T B B o WA B T2 AR S NGy
FE A, W2 g0 H 15 S BMSCs [0 7 41 i 43
b, W& 2% R %0 BFgE & B 40 i A K R T
(hepatocyte growth factor, HGF) {&%M#S BMSCs [7]
FF40 B A AT B v =20 pe/L Hif S:ATE =6
h/d HE SRR S HGF W M 45 H % S i) 2
IEAIEME . Putra %7 & BUAE L4 P9 2 AR K R F



132

[ LA R 2 2k 2021 4F 9 A4 31 555 9 Chin J Comp Med, September 2021, Vol. 31,No. 9

x1

W 2 2 g o 28 SRR

Table 1 Classification and representation of commonly used Chinese medicine sera containing drugs

= T LA A A ER
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%5 L g =) e =) P
Category Wen Zhixi Han Haixiao Zhou Xiaoling Ping jian
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e MR A T FRT RO oo
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A 40 06 5 0 O LD L SRR T it b 5
il EETER LRI TN Bt
- %% Research on the ) . _ B i B WF 5% Effect of yiguan
=] transformati P Influence of Tiaogan Yiqi  Observation of the effect of decocti differentiati h
Title ranstormation © Tongluo formula serum on  bone marrow mesenchymal ccochion on - drfferentiation o
hepatocyte ~ from  bone . bone marrow mesenchymal stem
‘ cenchvmal st bone marrow mesenchymal — stem cell transplantation by lls into hepatocytelike cells
I???OLV nll)esencyma s(e% stem cells proliferation  different interventions on [Le S 1n? efj OL}T?I‘; cens:
Tﬂ}:ﬁ%ﬁ }g ) ;?;;Jlixrin) “ in vitro cirrhotic rats fnt experimentiat researc
HE ] e H 54 v e o P At S
Chflsfizz;ml B AL PN 5 B FEERG — B
compound Biejiajianwan Tiaogan yiqi tongluo formula  Jisheng Shenqi decoction Yiguan decoction

(vascular endothelial growth factor, VEGF) BT,
BMSCs A [ 43 473 i 4 213 7% 0 7] i — 20 % Ak R i
I, H & BRIk N 25 25 1842 /2 BMSCs B AE Y
Akt SRS BRI LR 42 R -3 (Gal-
3) A HGF i3 K B BMSCs [ 40 i i Ak (4 T £ 7
P R AR5 T i, WS SR AN [ e 2 KA [w] B[]
T BMSCs M2 A2 b2, 45 2R A BR4% 2H BMSCs
T 25328 1) S 240 B S Ak, 55 BFE o) e 2 40 L A B
HAPRIE 0.5 pwg/mL BYLHHIAESE 28 KA a] B 5 %)
MR TAR20 20 i WAL, LW IR B W & 2%
e PR i 55, mRNA A3 H w44 B g 31
By AR REAE ) K A galectin-3 i 5 BMSCs 47
e Fanie 2 th B H & H (albumin, ALB) mRNA K&
ffIFE 1 18( cytokeratin 18, CK—-18)mRNA & AFP &
FRIRHEIN, 5 HGF BG5S I A 42 5 BMSCs
Ie] 4 L 5 AL B 8%
2.3 HARGMBERSHBREFFS

Fu G510 SR v 25— BRI 25 1L V5 BE & HGE
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SDF-1) 7E1K41MA S BMSCs [ T 401k , 45 SR 2 1
TRy A (YG) ) Zak — % M G R 5,
BMSCs T2 8 1) BT A AR Ak, H BT & ALB AN
CK-18 FHMEA0 A i e 38 tb He el T e g it
W —BLRUE 25 IS HE-5 5 HGF Hl SDF-1 153/ Bl
BMSCs A LA e ) 434 Sy ST 40 L, 4 B0 4 14 240
M TSR R, R AR A rp 222 8 P iR
WL MRS LT e A K R F -4, FGF-4) ¥
S BMSCs 7€ [l 53k R B0, & B S 7] i i 22 4 3]
BAPAT 5T BMSCs 204K T 4L, {H IR & FGF-4
(IR PRI 22 08 R vk B2, H2 A vl 5 (A5

— LA LA E AL,
2.4 EHFFRENE

A AE BMSCs [m] i 40 A 22 m) 43 Ak s At v
FOCEEAVEN B IR RO BT v 5 5 4l
i ) JHF 40 B 0 £k, EL EL AR A BIL I o R 0 9, B2 3E
G R U R A S h 2 S 2 P i R R T
HE A IR 2, 3— WU 48U 26k Y v T IE W
W, A& AU E A RR S T =B, I
BT 245 24 1L RE G 5 BMSCs 7F I 5 3 1 4 1%
T P T 200 B3 A e A 5 R T e R o 4
IMEH . Razban %3 Ve R IR 2 BEAT 2 A1 TV B i
SRS % BMSCs #4715 5401k, 45 SR
CYP3A4 il i 7, AFP, ALB Fl ¢-MET & 4 /K F F
i, UEBA 7 BMSCs HA 24k kR 41 i | o3t T 1)
RERYIHRL, 24 U IR B BDIR SR
AT LAk BMSCs [i1] T 441 B 1) 434k 2 A3k R 4 190 440 7k
RS, DR MR AR I 3 %6k B BMSCs [ JiT- 40 At 43
A | 45 SEAE B AR 137 AT 755 BMSCs [ B2
JRLER) A2 1) 434k, SR A A A

it 5% % BH T 40 it R 31 S 5T 40 A A A 41
L% 35 n] 3 A S o 200 e ] 7 A B AR 72 o BT
YRR P B AR A7 IR BE IR E I 40 M 34 5 5 Ak
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JF 200 0L RS | o 99 P 5% % 0 e T s FH 1) AR
B 320530, Zhang % WFSSIE A fE LR 3 R G
BMSCs {4 4% 1F & 3% 58 F1 1% 1 09 [6) B, 5 2 3% 5K
ALB  AFP Fll cytokeratin-18 [) mRNA & FH /K, X}
BMSCs 7 MR 7o e e, 54h, 5
5 2 D 535350, 3 D RG] B R R SR g
BT, BEAARE BMSCs B0 1L RE 1, A A F 4 5
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FF-440 1t %) 5 42 I BE F7 . Lin %57 F) ) poly (lactic
acid-glycolic acid) (PLGA) ZZEEIH) 3 D R4, ¥
BMSCs FIATFAMISEAT I8 57, 25 RAEW] T PLGA 3¢
Zarh BMSCs 755 704k JF- 20 i i 8 g, in L 3% ]
1:5 ( BMSCs: hepatocyte-like cells) [ kb 7] &% i&i &
BMSCs SCHF PLGA S48 AP (4 TR A AR E
2.5 HEBSHE

Ik, sk RS DTSR P ER: 4 I B 5 7 T
XHAETT IFEF 4EA By AR SME I BL , & B 05 SR yr
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i BRI Y75 4 L DAL A R e 21 4R A R T
HALH TR S A B ZANEHLRIAH G, AhE 3
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RIVE T /0 1 R A5, % T 52 56 1) fF 9% ] 458 B AT 454
PE5iR
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4 BMSCs 94 4 BFF4H Ba B #8 X HL 1

EA TR, i A E 1% T s e 2
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FIH Jagged 5 BMSCs 3 [A] #5537 114 Notch 15 53l
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mRNA Fi&5# TR,

4.2 NF-xB 5@

NF-kB {5 538 S22 il 78 22 40 i 2 80 v 41 ff 3
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755 BMSC [a] i 248 Jf 19 43 4k, b AL i AT e
NF-kB 155 B %ot T -0 0 498 5 R A J A
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KB A5 538 T 1 s S BAAVE R
4.3 Wnt/B-catenin 15 S 1# &

Wnt/B-catenin {55538 2 Wnt i48 TP A2 L5
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YEH ., Xiang %5 FERIF5E v % PR FH v 26— SR i)
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5 6 ) [ S 20 40 L 8 B 2 T oAk A
DIRERIRFAIIL . %0 & B miR-26b A 38 i 3
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PEHEVE LA AT BE S 17B-E2 T 18 WntB-catenin
{558 Wnt3a Fll B-Catenin A K,
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Research progress on the hepatoprotective effects of polydatin

DENG Yan, LIU Hong, WU Xinyu, CHENG Lei, HE Mei, WANG Tingting, YE Linhu "
(The First People’ s Hospital of Bijie, Bijie 551700, China)

[ Abstract ]

(Polygonaceae) . Modern pharmacological studies have indicated that polydatin has a variety of pharmacological activities,

Polydatin is a monocrystalline compound isolated from Polygonum cuspidatum Sieb. et Zucc.

such as anti-thrombosis, anti-arteriosclerosis, improvement of myocardial damage, anti-shock and regulation of glucose and
lipid metabolism. In recent years, studies have reported that polydatin also has anti-liver cancer and anti-liver fibrosis

effects and protects hepatocytes and improves hepatocyte steatosis. This article reviews the pharmacological effects and

mechanisms of polydatin in liver disease to provide a reference for its follow-up research, development and use.
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Figure 1 Chemical structure of polydatin.
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[ Abstract)

diagnosis is the key to improving the quality of life and prognosis of patients with lung cancer and the detection of tumor

As one of the most common malignant tumors, lung cancer is the main cause of cancer death. Early

markers is important for the early diagnosis of lung cancer. The early appearance and high concentrations of tumor markers
in bronchoalveolar lavage fluid are helpful for the early diagnosis of lung cancer. This article reviews the research status of

tumor markers in bronchoalveolar lavage fluid in recent years and provides a reference for the early diagnosis of lung cancer.
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I, REVEE R ICH g A 2T X A 0 i 98 e 96 s A
Yy S I g 4092 W 1 o a2 M v L DR
VORIV A5 A VR AT A 0 R 0 A DU 2 8 A — el
FE Y RE 12 WT 5 3R L SRR I T TR
( bronchoalveolar lavage fluid, BALF) J& i i H1 - 37

[EHE RN ] TAI(1994—) , & WFFT A AL, WFFE 0 ) I RAG 3012 Wi 5T . Email . 384022499@ qq.com
[BEEEIRFIB(1973—) , L&, EALAIEIE , 8044 06, 0875 07 1) B I AR B2 Wi 9T . Email ;. guxiujuan001@ 126.com
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SE B R I N R Z AT 0. 9% H AL 1
SFPRCHE VI SO 10 il 2 T A L, A Ak R A 2 R
FE (B2, A% 2 ( DNA  miRNA . mRNA ) 570> i
S A AR A R B T AL ) 3 AR IR S TR Y
A e A R T I g DA R 1 DR I Sy e R o
YIRS E R IEDT S T R 20 A B RN 43 0 Y )
J 1 SE R Bk Ak 1 S A B P BT DA i A
I BALF ke S5 1) g s s 0 ) 1 il 1 1 0 12
W 5 g e W S AR A R S

1 BERMXSERMEERRMEIRE

1.1 EEHE

I BT R ( carcinoembryonic antigen, CEA) J&
Gold %" 7 1965 41 P45 g Ji v $ BRI — Fof 41 .
FETE B R B L, 4> F oM (180 ~200) x 107,
BALF HIEH L HZ 0~5 ng/mL, ##EMILLE
AR A TR AT RS R S0, CEA AT A S 4
5 240 B A5 S ] 114 766 BFE IS 7, 7 v JgE %) A AR
PR B R OCHEE . 1R —Fh B AR
TEPUIRICE R Z MR A2 5, CEA 8 T4
28 R, (H 2 B 25 e BE 0 T v, e T DA s
20 Bt A A /N A g T i R I R
T iZWiiti I bRaE Y, il B35 BALF 1) CEA
KPS 5 T R PR A8 2, 103 (51 i 98 K I i o £
HAE IRV MK L A CEA U 5E 45
S IR CEAS /K CEASIMYE CEA 1Y
HAE R A M HE VRS TN CEA ¥R B i
W MK B 35 I CEA He B8 % 91132 W i 3 5 s
BOMAUR A IRE BRI B BALF Y CEA UK
S LE I o 30 245, X ATREH TR TR
CEA ZJIFHE R i, 5 3O AE BALF vk i R4
Fo5L X P IR G SCRE BN IS 1 o BB
BALF "1 1) CEA J&—Fl A 2000l B s i ikt
T s 2 L 3 L4772 CEA BRI 45 58 | b — 0
ZEH T CEA JEMME RSB bR

ARV ERZE Y R i CEA K2 AR, 3%
TRAK i BV AR 2 < B > /N g > g . T
BRAEE G T3 b AN [ g B 43 R g BALF A
CEA IV, 255 W B8 v i) v J3 32 /25 /N4l
it 9z SR PP R B 4R AT CEA A S il i 5
5 E I RS I R A I A HE A, T B RS
I, IR 4L S S  h CEA [I2 I A ol
7.9 ng/mL, I (4 FECEE R S 1k BE A 21 90% Al
86. 7% . {HIZT5 LI RN IE, CEA 16 2 Fih i 2 21

e U LR IR SR SR o B R
Jr LAHSG i 12 W 0 4 S B2 A AR, S B g HH v 75 AN
HAbFEFREEA KM,
1.2 ¥EEHIE 125

B 25 $T JiL 125 ( carbohydrate antigen 125,
CA125) LB AR A A 2 1 16 B MUC16, 78 A i
MUC16 FEF 4, e 5 S Bast 253 i 300 1 %
PRGN 598 40 0 &2 OVCA433 A= 77 B3 o [ B 1K
0C125, 3% 044 Fir ¢ 5 32 0 1Y Bt J5 B2 CA125,
CA125 JEAEMRIG & & W B A B 1 Bz 40 ™= 26 Y —
Ko FHEAYUR, 512 MR 0 &4 kKR
A, B TR A B MR bn kY . CA125 TE4HAIN &
ST, PRI 240 L ) 322 422 R 56 VS B BELR4 177 TS vk A
I, SCE AR Ho BEARARR , (B AR %) & i <35
U/mL, 4140 % A AR BRI L i i)

T CA12S ZER P A (LR 4.8 d 22

A, BAGHEE P, Bt oK P 1 A8 Ak RT DAAR 4 19 2
7 BfEE L2 A RS . i SO R 3 B il 4
SUPf CA125 YR IE, LA I8 h ey, LR akoK
-5 iR ) o AR B DDA G, Cedrés 51 HF5T
KIL,TE 277 BT~ VI NSCLC H& A 46. 6% 11
B IMAE CA-125 KF T+, H I JC 3F & A A7 0]
(PFS)®H 2 (4.6 A vs 7.5 A,P<0.05;8.7 H ws
14.0 H,P<0.05) , Z A R4 7R CA125 K-
Fhim S 226 IR AR OGP . (H R X T Lok id i
BE T EVHE CA125 B R 2 S22 e H
FOROL, KA IE F 9 B BT B 252 CA125 K
o BEAR, B P BRSO RE AT IRt 25 B - CA125
(97K, Ghosh 21" BIFFE IA Ny, S 4048 il e 4 kT
H CA125 2 WG A5 R 36. 5 U/mL, A (1) R
ok 89.13%, ¢ 5 R 75%, BH 1 0
80. 39% , FFIPEFINI{E A 85. 71% .,
1.3 #METHREHEEFLE

P 22 o0 HF S5 MM B AL B ( neuron-specific
enolase, NSE ) f&— Pl B ff 4 B i, 415 0 78 %
10°  fE Ak 2-Wi 1R H i 1R 24 A A il s Bt =X P T 7,
o By AL Z RAKIIE N o, BB LYY
ay By AL MY R TR, S0 EE A2 b H i o
i (%) B S BT A il AR S 33k T R A3 W 4]
21, ik, NSE AJ LIAE N #2200 & B ARk,
A AR S WA 20 A R A REEE T /N i
JE& TR 2 N 43 WA RS R e 7 | LA 28 P 3 4 A
APUD ( amine precursor uptake and decarboxylation )

AAERYAFIE PRI NSE J2:/INH e il i o SURK | e
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SR IR RR G  HOIN YT A 9E 12 R S
H 40% ~70% ", %t T BH B /0N 20 B A A A9 I R 43
W SRS W A U A s A

Carney %52 T RARIE T 94 113512 Wi iy Fl ok 28
JRIT I SCLC B 13 NSE /KE£4 T+, H NSE /K
5407 B I PR B2 0 =22 18] A8 AR 4 i A &%, NSE
IR e /N2 i 938 £ A ) AR AR A, B R
WL, BFFE I, NSE J2 T /I 20 A i s i 25
T 0 A AR T, U O F s o0 0 R
I R EL AEWS MEW CEA FBkvEw iR > AT
X2 NSE (2 Wi B{E R 2. 06 ng/mlL, HARUZ: N

SEPESY N 72. 0% F1 69. 2% , #2755 NSE 7 LIAE K

it i AR P (I AR TR AR Y
1.4 SR EEAmERER

it b Bz 40 Mg 958 BT ( squamous cell carcinoma
antigen, SCC-Ag) J&— M H 22 E A, 5 F &N
48x10°, i 1170 MZH TR, it 390 IR,
J& T 22 Z B B B 1 ) <05 . BALF o IE i ]
J& 0. 8 ng/mL, 11T SCC-Ag Fe Wl /&7 F B i P & B
(), JT LA T 9 3 B4 v 7 IR 20 e

SCC VB by 957 41 M 1) — Pl R 5k 2 11 5, 6 il s
B SCC-Ag 1 BHPEZAMR U 89 | Bt | SCLC,
IEFLBPAYERAR ) B 8 45 0 B RG2Stk il
FELL I SCC-Ag /KF-BH & i F Il AR AR 4, 78
M I~ V& T 1 ~ T, 25 A% L, 52
7 SCC-Ag A BT i 48 J B3 28 R 114 10 I8, I R 1] 4%
W e 1 TE AR L, AT R AT R
BALF 1 SCC-Ag 7KV T I3 , #7~ BALF 1 SCC-
Ag XS Wit bR 240 e see 225 (B T i3 , BLBE S
BALF "' SCC-Ag HYZKF-THE, e R 4318k & . A #F
ST 58 il 8 4 BALF Y SCC B9 i BH 4 ] ik 3|
95. 8% , UL N 95. 8%  F5 N 54. 3%
1.5 HRBEE19IRE

MM E A 19 (cytokeratin, CK19) A FEHK K
THJZ LA R E N AEMAEN 19 F B
( cytokeratin-19-fragment antigen 21-1, CYFRA21-1)
SRR CK19 F B, )iz 40 A T 1E 5 21 21 3% 1 4n
2 E SRR E . CKI19 & —Fh45 & H, s
Tt 2Kz — I 20 B 08 T 5 | e 23 1 R i i
W, SRR A 19 L B B R i s, % R
BeRI hy W] R A M A R 19 R BL ( CYFRA21-
1), CYFRA21-1 94> F i N (40 ~68) x 107, &
BUAFAE Tl £ T 988 5 0 R RS IR A P 98 400 e %) i
S FHAS W i Y R B0RE B A e AN [R] R R B

B ARTR] , B ik 3] 69. 6%,

BALF H1 CYFRA21-1 B9 1E % 5 [l & 0 ~ 2. 08
ng/mL, Pujol 25 ¥ URAE 165 44 ilidig o G 1
CYFRA21-1 /K-, % B R 08 AN e 5 B2 43 ol &
52%F1 87% , Fk M 7E 5 AR 240 i 98 v B =, 7E SCLC
iRk, CYFRA21-1 BY7K 728 fb BE S B3k /N 4 ifg
it e E) I 17 5 207, > i A8 A A A 35 B IR £ e
CYFRA21-1 K XK F 30 ng/mlL i}, 27~ 1R 1] fig
SRR R M S A I A B NG I 2
SRR e 41 58 35 I3 Al BLAF 7 CYFRA21-1 7K
R4 T R R AR 4H (P<0.05) , ] CYFRA21-
1 KRR St i & B R IR A —E LR, B
PR CYFRA21-1 76 BEIR 20 fg e F 3 b iy 23k
i T RRIE A SCLC %, $2/8 CYFRA21-1 7] LIAE K
S WHIEIR 20 M (AT bR R S B0 B I A S
FE BALF H' CYFRA21-1 FHER N 83. 3% , BURNE K
38.3% K¢ 7N 51. 4%,

1.6 BihEBEBABTE

B W B RK ( pro-gastrin-releasing peptide,
GRP) W2 M BB 30y, JE TH IR,
A TR sh Y B 4 R G E B AR
i, GRP J&Z 5@ an i K iy EZ A 7, Hoil i
e T 0 8 1 3 i 20 G ) ) 55 430 & 45EVE R Y
{2 GRP (W22 AR 4G, R 2 min, ARUE , MELIKS
W i HATA pro-GRP BY/KF [t GRP 15 400 1%,
BE3EH RO GRP B AT AAR pro-GRP 2 Jz Bt H K -,
pro-GRP 7E i K5 28 AL Bz > i) b 8 vp 241K
IKV-FIE , 7F BALF H i 1E Y & 28. 30 ~ 74. 40
pg/mL,{H7E SCLC 4 il & Fl SCLC ZH 41 By &
B BT SCLC Mg W, T Hu % s =Wl
pro-GRP Xf SCLC (1) R 8 4y 5 Bl 3k 3] 77. 2%
M 91.1% , 1T NSE #1 CYFRA21-1,{H 2 pro-GRP
[ 2R 7K -5 I 1) DR 43 3 G B S AR G

2 BALF BhyE+rEW 0916 K R B

UG E 2 kB T AR 22 5 i i 2 V1A G i A s
Wy BRI B A — bR 2R ) S i B S v
F T s 14 22 250 K SR 2 e T e 240 B 2 SR T
[7] , 2% 300 oA o 5 400 B A I B AT — 5 ) SR BR A
B b ARG I A 1 XA AR Y R U R R
Fo R PE AR S WA B & B8 B AR AT BB J2 Al s, 1A
SEMER AR AL, A 5y T BRI w2 1 AR Y
LA S Pl PR R FH P 22 0T JER R 4G

—RiE 2 TR AR RN A IS [l ey
BT T 655 {51l il & 1 237 {9 RV £ 3 CEA



144 rp [ A PR 2 A s 2021 4F 9 A 31 555 9 Chin J Comp Med, September 2021, Vol. 31,No. 9

FTCYFRA21-1 ¥ B8 X DX 43 Dt & A il s AR il 22 9
I3 DTS WL, 45 5 7 B0 FH WS 38 A 12 I it 8 1Y)
SO R 20 1) 69% 11 68% 43% Fil 89%
M8 PR A2 W R )& 95% F1 33% , Ff SRR
Fm D CEA (CA199 5 CA125 1564460 filiges 1) 52
R 5 R REIA R 72% F 83. 5% , Y T — K
T, ] FEL AR AR, R A B B R Y

T —F e K BALF 0375 W5 R 20 SUBC A R,
Cremades 214 BALF FIIfL7E CYFRA21-1 /K F Bt
ARSI R A g 12 B B R AU R 36% 4 i Bl 69%
RS20 BF 9T & B, B — R BLAF B i 75 P A
CEA .CYFRA21-1 NSE X iii i % 43 55 P ot T, {H 43¢
B R AL, AR 2, S liRe, G54
BALF UL I AT 32 Wi il 98 A 80 g 0 o A o 42
AT B AT BALF s L35 A9 MR bR S A

3 RE

2R W I HE B R ((bronchoalveolar Lavage,
BAL) VEMARFEAF 4 S S i il & i R T R
SRS R UM Rl o 0 Al R R I IR b4 iE
Wz N BT T, ad BAL AIERAS BALF, 7F
BORRREE b Wl Sk RO IE ARG Y R A R K
B FIAZ W IR T R i IR R US| 2N 5T
RIGARCTFB? S e b i 2 o 40 T R &
R RE ARZERNEE RS i B vh o DA ) — BB ) o
FEAET MR PR g bR R W e 5506
(A 2 W W e | B ke RIS TR A E
YEH . ABFSEIA R, DAz i 2 A5 5 R BUAS: T e 2
PR AR AL T IS A, i VR 0 A KA SR
EORG REBM 2H 2 e e I v ) v JeE 4
KA ) v B4 o AW I N, % BALF H i
J e bR AR ) AT R U A e bR A TG R R AR
Jieg B 30 i 3 b AR AR ) R IR, R B kD i
BALF J& B F A8 007 9 S 08 Ml 6 9, VA B 3 s
REPEHT 0% S5 48 b, 50 A Bl T il i 9 52 10012 W
IEHXTEEHUA R Bt N, PR 38 2 X F
S 2 3B BRI I T A T R VR AT MR AR AR
ARSI, A B B i DR L il i 1002 B ) B R
25, [l A BALF r 4 Jiigg A 2 40 7K 1 %o 33
JiIeR JR A TC A% i 5 s 1) R Wk 4 )t LA
B B R AN (A E A BF 548 A ke
BALF H I br il 0 >k 47 i s 12 W 0 AR S o o0 U
PEARAR, L X 40 B EMERAE ) BALF o hgi b
AR B 257 B I Jed 20 M /NN B i e A e
B 7 A R b ks P 0 T RE eI A R T A N

figt 1 ) T PR R A YRR B A DA S, Pk,
AT S8 I Y6 T8 R 8L A% JBURE P Ak B R B2 7
SCRE ML T R AR S A I (2 WA L ]
I, CEAN R 2 A A 7 58 o, o DR R RE F o R
O BB THRF 24 Jm — N B BB 5 1]
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Research progress of paclitaxel in the treatment of leukemia

SU Yanyun, ZHAO Weihua "
( Department of hematology, the First Affiliated Hospital of Guangxi Medical University, Nanning 530000, China)

[ Abstract)

Leukemia is a kind of hematological malignance characterized by the clonal expansion of leukemic cells

and has a high lethality. Paclitaxel is a natural anticancer drug that has been widely used in chemotherapy against multiple

malignancies because of its unique anticancer effects. However, there are relatively few studies of paclitaxel use in the

treatment of leukemia. This paper reviewed the researchs of paclitaxel in the treatment of leukemia.

[ Keywords] paclitaxel ; leukemia; treatment
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