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[Abstract] Objective: This study was designed to observe the effect of Didang Xianxiong decoction on
the cardiac myocardial microvascular endothelial cells (CMECs) injury, and to explore its related mechanism
based on the CMECs model induced by high glucose. Method: Rat primary myocardial cells were cultured in
vitro and 33 mmol-L" glucose was added for modeling. After modeling, the rats were randomly divided into
model group (final glucose concentration: 33 mmol-L™"), normal group, Didang Xianxiong decoction low dose

group (glucose + 5% Didang Xianxiong decoction containing serum) , Didang Xianxiong decoction medium
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dose group (glucose+10% Didang Xianxiong decoction containing serum) , Didang Xianxiong decoction high
dose group (glucose+20% Didang Xianxiong decoction containing serum) and alagebrium chloride (ALT-711)
group (glucose+10% ALT-711 containing serum ). The influence of drug-containing serum on the proliferation of
CMECs was detected by MTT tetrazolium salt colorimetric assay. The relative mRNA expression of c-Jun was
detected by real-time fluorescence quantitative polymerase chain reaction (Real-time PCR). The protein
expression of phosphorylated Janus kinase 1 (p-JAK1) , phosphorylated signal transducer and activator of
transcription 1 (p-STAT1) and transforming growth factor-B, (TGF-B,) was determined by Western blot.
Result:

of p-JAK1, p-STAT1 and TGF-B, were up-regulated in model group (P<0.01). Compared with model group, all

Compared with the conditions in normal group, the mRNA expression of c-Jun and protein expression

treatment groups had decreased mRNA expression of ¢-Jun (P<0.01). Didang Xianxiong decoction medium and
high dose groups and ALT-711 group showed reduced protein expression of p-JAK1 and p-STAT1 (P<0.05, P<
0.01),

expression was lowered in all treatment groups (P<0.05, P<0.01) ,

while there was no significant change in Didang Xianxiong decoction low dose group. TGF-g, protein
and the decrease was more significant in
Didang Xianxiong decoction medium and high dose groups than Didang Xianxiong decoction low dose group.
Conclusion: Didang Xianxiong decoction can protect CMECs with high glucose-induced injury, and the

mechanism may be related to reducing the activity of JAK/STAT signaling pathway in cells.

[Keywords] Didang Xianxiong decoction; diabetic cardiomyopathy; cardiac myocardial microvascular
endothelial cells (CMECs) ; Janus kinase/signal transducer and activator of transcription (JAK/STAT) signaling
pathway
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T ZE 1 K G R AR W . AGEs RF S R A8
164 i 77 ALT-711( 2% [l MedChemExpress 23 f , #
&4 50 mg/3Z it HY-106024B) .
1.3 5 mEmR i (MTT) A I35 & (g DL fei
YR A R A L 45 BB18121) 5 K Bl AGEs it 71l
& (RPUHEE P R A R 2 | L 5 GR2019-11) 5
BCA i [V i I 7 32050 & RIPA 21 M 24 fif i 2
5 B35 % (Western blot) — 9T . P R il ( LI
B REYHARAGRLSA M-S 20K
052319190729.111219191219.051418180626) ; Ifil 55
PEABR I A2 9 R T (YW, b3 I 5 A ) B AT R
A, 4t 5 G1420) ; ECL # i & 6 ik 7 & (3¢ [
Thermo 7% # , it 5 S1257444) ; TGF-B,. p-JAKI .
B-WL3h & 1 (B-actin) HT i (b 52 15 5 2% AR W) HOR A
F A ], 5 4 51 8 AD112007 . AG11139224
19C10509) ; p-STAT1 ( % [E Abcam 2\ wl , it 5
GR311501-5) ; L 40/ R A 2 3k 8 H1 (Ig) G 1l =
Ut IgG (AL 5t A2 &M AR R A R 2w 415 43
5 b 142637.136080) ; TRIzol( 32 [E Life technogies
N H) L #HE5 204403) ; Novostart SYBR SE ) 2% 6 & &
B 4 ity 4% =25 2 v (Real-time PCR) SuperMix Plus| %
we (AL AR A R A AL S5 0512841
PrimeScript™RT reagent Kit with gDNA Eraser[ & H
BEAE Y HOR (AL 5 ) A BR A | L 4iE5- AT51485A ]
1.4 {U#% EPS300 %Y i 3k X ( B RBEA ),
PIKOREAL 96 #! Real-time PCR 1% ( 3% [# Thermo
Scientific 23 A ) , RT-6000 & i b AL (R Y1 B #- A4 4y
BF2F B A BR A7), IS-1070P B (3 B B 64X ( ¥
I A
2 Ak
21 FAMEHR S K60 2 SD K RBENL T N6
2, REAL 10 HOBEE AR 4 AR K R T AR AT 5 A
ROGREE TS B M A L AR AL 4 4.05
8.10.16.20 g-kg'-d" 45 T AH W 17 77 ¥ 15 (43 0l #H 24
T R 45 R 0 0.5 1. 2% ), ALT-711 24 4% 5] &
0.3 gokg'-dHWHE L WA S 2 I0TE R
2HARRTHERBAZEBKES &2 1.
HEH2WM,ESEES 1. RKREB1h)E,RH
3% IR L L 240 (30 mg- kg™ ) BRI, 6 32 3 ik BB,
B R R B B DAL 5 3 000 remin”, B0 15 min
(B4R 7 em, TR Ja BTG , 7K 7 06 #MAS, 3
il RIS o= N o [ D e 2 (R L < 1]
5,80 °CHAT & H .
2.2 CMECs W3 27 SClk[ 12 R FH g Ak ik
. 54 .

PR R B H 43 5 1 J5AR CMEEC s, 0088 400 it 2 TR
A, W A g 9Ot vk % 8 N 8 — X CMECs J5 , ]
10 mL % 10% i 4= 175 A 1% B R -4 H R IR AW
T5C ) 7 24 1 5% 5 v R 4B Y, T 37 °C L5% CO, 11
P bR ) R AT TR R AW 9L

2.3 MTT Fb €8 36 A I 55 24 1fi % %F CMECs 3 % 1
o 2% SCEk[13] 24 33 mmol- L4 45 8 - 7 40
Jl 48 h, 80 T 96 FL I T b b, s R SR L 43 i A
5% .10% .20% . 40% A [a] #e £ 1) 75 245 1035 , 43 500 2k
T E 24,48 . 72 h )5 , s BB IR 4k BB A MTT
VR, N B SR A R G IR 4 b AL A IR R
150 wL, % 3 4§ 3% 10 min, 75 i B¢ 28 4 1) 12
490 nm Kb 55 2% AL A WO BE A, [R] B 3% 8 T AL il
BRANL Ay o 20 6 T 200 LA 305 56

24 SEESPHS T KRG BRI CMECs #1417
T Ak 0 R R RS A0 % B A 1x10° A4S /mL,
Pl F 6 LA, Ho IE B 4 B SR A (I W IR R
CMECs; BRI 4 . 5 5% 3 +33 mmol- L # 4 5 +25
IR 5 9624 B 16 3 105 790 2 401 %5 9% 3£ +33 mmol - L 4
2R +5% K 1 B I 7 B 245 00 5 418 25 B a7 vh )
2H  B5 3R 433 mmol - L7 45 B +10% 1% 24 [ g 17 &
24 1ML 5 1% 224 B M 37 8 ) o 4« 8% 9% 26 +33 mmol- L
45 W5 +20% K2 B4 N 1 & 25 00 5 ALT-711 41 - 8%
F7 3 +33 mmol- L7 A BE+ALT-711+%5 (LY . 78
B FE A6 P 15 9% 48 h S A A S 4 .

2.5 K4S bR

2.5.1 Real-time PCR % {ll c-Jun mRNA A9 5 ik 7K
F- FH TRIzol i 42 MU 48 Jfd 1) mRNA, Il 7 H: 4l
BE 8K % 5% cDNA J5 #E 47 PCR ¥ 4%, R
MM T A% 2 R TR I A X R 3K UK . L B-actin N
W2, IR P A 95 °C Fi A8 % 1 min, 95 °C A% P
20 s, 60 °Ci K FEfH 1 min, 40 EH, SR )5 PEFT 60~
95 cCHE ML . 1T HI IR 1.

*1 s519F7!

Table 1 Primer sequences

519 J¥351(5'-3") KB /bp
c-Jun - 3i# TTCTGACCAACTGCCTGGAT 74
T AAGGGACTCTCCAAGTGCTC
B-actin ¥ CCCATCTATGAGGGTTACGC 150

Fif TTTAATGTCACGCACGATTTC

2.5.2  Western blot & ] CMECs ' p-JAKI,
p-STAT1 Al TGF-B, & ML KT FIRSM R
O JULAH L, W 25 3% FR 5L I, T8 W 1R 6 22 o ik (PBS)
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(1:5000) . TGE-B,(1:1 000) .B-actin(1:1 000)
B 4 ClE &, E®E U (L1 ERT
BFE 2 h, FEYE, S ECL Z6ilkH & Ui, 7%
B I AR AL 53 BT AR AR B, 18 1 Tmage T F i 4T
JKE v 455 1 43 BT o

2.6 GitssrHr SR A SPSS 23.0 48 it B kA7 %L
it i B OB L x5 Fe s, 2 B0 4H = 1R SR
[ LRV = o NP T e £ A 4 LTl 51 7 NS By
T3 2257 BTk LR, S8 2 B L ROR T B/ o 2 M 2
595 (LSD) K86, P<0.05 8 2 %A Gt X,

3 BB

3.1 CMECs%@ {8 & 700 B s T W wos,
U B 20 ML B A o A B S B RIE = MBS E M,
FERE BRI A TR ARG . R
R Won ey vWF 8 4, DAPDEE 41 ifg
% G B A, DR SR AR b 43 1 3 2 il 4 L Rz W]
2 B A 2 KIS N e 40 L, BT LSS E S CMECs.
WA,

3.2 MTT b {83 K il 55 24 1f 7 % CMECs 3 58 1Y
AL F A3 K 5% . 10% . 20% F 4% 24 B g
Vi 25 G, R i B P i) CMECs T Til 24,48,
72 h. 33 mmol- L Y % A 1 H] CMECs 24 hJ5 , H
PH TR RN (P<0.01) . SRR L EH
24 hJE 3K B B 5% & 2 13 {2 #F CMECs 1) 3
AN W 5 10% . 20% B HK 24 B B 37 5 24 103 e
CMECs Fy 3458 1 % (P<0.01), fEfH48 h A 72 h)5,
& 24 B 1 7 5% . 10% . 20% B 25 24 1L 3% 15 AT 5 25 42
i CMECs Wy ¥ 7 , 22 7 A W & it % & X (P<

K2 MTTHKEMNEZEMEBEXN CMECsEEM SN (x+s5,n=10)

A B
C D
£ : A. Morphology; B. DAPI;C. vWF; D. Merge
Bl 1 CMECs¥7E(vWFEFHRA) (AT, x200)

Fig. 1 Identification of CMECs (vWF factor detection)
(IF,%200)

0.01), WLEK2,
3.3 %f CMECs i c-Jun mRNA % ik 7K F #Y 5% Wi
S5IEH A e AV H Y c-Jun mRNA ik /K
¥ LR (P<0.01); SHR A A, 45 254 c-Jun
mRNA KKK 35 T8 (P<0.01) 5 JH 25 41 21 ] [ A
KK Y B M 7 rh ) A E AR R & 4L c-Jun
mRNA F A KT IR 3% (P<0.01), W33,
3.4 Xf CMECs ¥ p-JAK1,p-STAT1 #il TGF-B, i %
HRBAEMZm 5 IE w4, BRI 4 CMECs
1 p-JAK1.p-STAT1 } TGF-B, % 1 1 6 ik K F i &
B (P<0.01) ; SRS A, 3824 B M 7 v A
4 & ALT-711 41 7 p-JAK1 .p-STAT1 £ [ iY £ 34
KA YT R B (P<0.05,P<0.01) , Kb, 540 4
ik 7 AV ) ik 2 LG AR, K> B B 3 v R e R T
F(P<0.01) , 418 >4 b M 177 A8 50) £ 20 25 1 R GA K1 22
SEG I E R X SR A, 45 T 254 TGF-
B, FE A 1) £ 18 /K- B 2 T B (P<0.05, P<0.01) , H
oK 2 B 7 L R i 4 S ALT-711 4 55 5
R 3 (P<0.01), WK 2% 4,

Table 2 MTT assay was used to detect effect of drug-containing serum on proliferation of CMECs (x+s,n=10)

4151 TN /% .
48 h 72 h
iEH 4l 1.000.00 1.000.00 1.000.00
AT 2] 0.61+0.02" 0.53+0.03" 0.59+0.03"
FIE 24 B 0 72 A0 ) 41 5 0.66+0.04 0.70+0.04 0.72+0.03>
K24 5 i 75 v 70 A 10 0.76+0.06> 0.90+0.03 0.84+0.04
K224 5 i 75 2 79 4 20 0.70+0.03 0.82+0.02 0.81+0.05>

TSI AL AV P<0.01; 5 BRI 4] 14 * P<0.05, P<0.01

.55.
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R 3 PG MH X CMECs B9 c-Jun mRNA 3 3% 7K F B 5 18
(X+s,n=3)
Table 3 Effect of Didang Xianxiong decoction on c-Jun mRNA

expression level of CMECs (x+s,7=3)

2151 /g kg c-Jun
IEH 1.00+0.11
TR0 2 2.98+0.57"
K224 4 16 3 A1 ) 4k 2 4.05 2.19+0.14%
K224 4 16 37 v 7] k2 8.10 1.43+0.11>Y
K214 4 10 37 v ) k2 16.20 1.89:0.09%
ALT-711 44 0.30 1.75+0.14%

T SIE W AL R U P<0.01; 5B AL Y P<0.01; 5 HE X K
i 37 1 550 2 4 L 4520 P<0.01

p-JAK1 -.' — -
p-STAT1 e M SN SN AN 0! kD

TR, s M — - - <D:
practn. - <D:

A B (c D E F
A R4 ;B BIAIZH  C. K2 B i 7 AR R B2 D. H0Y [
W iz R A 2 S B RN M 7 R R e 4 F. ALT-711 28
B 2 #%&% CMECs p-JAK1.p-STAT1.TGF-8, & AKX ik
Fig. 2 Electrophoresis of p-JAK1, p-STAT1, TGF- B, protein

expression in each groups

4 iTig

AR B £ b X DCM I 345 b ST 9% 4 i ik
R A JHRE R AE BT A8 T o B B R T O &
FECOE TSI NE Y DM R JE S| DCM — i FL A
Ko FF A 0 T REAE 0 JL G It 4 R0 40 i 41 35 R 43
B gE T CR T HW AT AGEs J& 28 B S Ak
NI TE S A5 9T B, R 5 T AGEs 75

O JUL200 B0 Jeg 35 3R AR BT A SR IR, AT A R0
FIL AL A 4 RE B RV, 5 3500 WL I A P R A A8 A L0
LAY £F 4 Ak, (0 i 78 ik 46 vh i 47 AS g s 2R B
FE U B PRI R B, 35k 95 AR 55 R 1 A9 A
27 R ARL, WA R 2 B OB R 0 LR AR Y g B
I R A P A BT R L R A 5T
FW], HLAG pRs )96 V8 FH Y 2207 91624 [ 1 7 % DCM
RO WUE A B 1 R4 4 T BB AT A% 3% DCM
B0 WL ZF 4 b R Bl i A S AR, BRI R ORE X
AR 75 D1 g ¢ 7 A SR 51 e 1 ) a7 [ =
B A BN K29 5 /0N B g G T (TR RR G 22 B
37 ) J 307 R 1T H 6 CMECs 8 495 89 78 FH LA
J5 v KR R T R TR 2 AT i g g
WL, HoR 2yt a BB UR A A28 1 45 ik b, DL
T8 20 I 24 kAR AR Bk A R B gE 2 ]
T i 328 8 V5 #R 5 2 R o MR R AR R T R K
G5 I T TE VE AR VS O R MR 9E R
H T AR T MGG IR 2 B A oY R
B, 2 LA IR AR R I AR RO A K R SR AR
FH 805 BA PR SR B R P AR R
O LR i 55 22 A 24 SR 5 3 2 9% e R
E TR 0I5 9 08 Bk e bR Sl kL i s
MRBEAE S5 . W25 6 18 4 ALY, b9 5 g, 3
ZPRRR T2

JAK/STAT 15 5 38 % & Z Fh 40 i I Fn 2B K
T R BAE 515 S H, S 5980 4000 S 5 5
b GERS TR G N S 2R AR e RN S
JE 7 0045 5| A0 LA JEE o0 g 3 08 e i - P 1
|2 1 0 Ty A B A A %5 DA G, X DCM Y & AR A
KRR E B EAE? . JAK/STAT {5 5l
P38 2 5 AGEs H98 40 it 43 6 4 i &0 56 53 2 1 A ok
T2 AF B JAK Wi 2 1L 5 , STAT 2K 11 56 A 40 I #%
g4 S 3L R B J B 1 X, O R T R SR AR O E

£ 4 RYFAMZE X CMECs 1 p-JAK1.p-STAT1 71 TGF-8, K& B RIAKFEHHIM (x+s,n=3)
Table 4 Effect of Didang Xianxiong decoction on p-JAK1, p-STAT1 and TGF-B, expression level of CMECs (X+s,n=3)

21 7 /g kg p-JAK1/B-actin p-SAT1/B-actin TGF-B,/B-actin
EH A 0.41+0.13 0.48+0.10 0.57+0.09
AT 2] 1.10£0.10" 1.13+0.02" 1.19+0.03"
%22 B i 7 A1 ) 4 41 4.05 0.87+0.19 0.96+0.10 1.06+0.03>
K 24 B 7 v R ik 8.10 0.49+0.10 0.64+0.10>* 0.74+0.07>%
K 214 B ¥ v ¥ ek 4 16.20 0.61+0.15 0.81+0.09" 0.73+0.04>%
ALT-71141 0.30 0.59+0.27% 0.79+0.06 0.65+0.05>"

T 5 A LA VP<0.01; 5B L HE 2 P<0.05,% P<0.01; 5 4% 24 B4 a3 A% 31 52 41 11 48 Y P<0.01

.56.
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v, STATs ¥ 15 55 1L 45 A5 B 20 Jf A1 356 5T 20 B L R4
P8 TR A0 LA S A% T R O A R TR g B B i R
kP H AT JAKs KR h & B 4 Rl O, JAKL,
JAK2 JAK3 Tyk2, Hid JAK 1 2 5 5 £ 1Y TAK 3%
it , 25 Z Fpai il 5 F 0 15 5 5% 3 7, STATs J2
JAKSs B #E8E FUAFAE T B 5T v i) — A 2 s R K0
STAT A 7 F 45, STAT1 J& STAT K jiE W fe 9 &
BHFN 5 B 0 R 5L, B BT Y p-JAKCL B R AL R IR (R
S 1 STAT1 (B JE B p-STAT1) , i i 85 37 14 It
B35 B AR AZ . p-STATI 75 40 M A% b A g 7 57 A
TiF AR IE N B e 7 TAK S T A K 25 S TN
c-Jun mRNA &k ) FE A T, ¥ G JAK/STAT {5
5 I 5 3m B%RT L R R L c-Jun B Rk TR L S
TR AR AP-1 1] LUIETE TGF-B, 2 K JH 3h T, 51 i
TGF-B, )3 A F ik g £, TGF-B,J& — Fp i 5
40 A K A3 22 R AR S AR O LT 2 Ak I
B R Z — , TGF-B, el i 22 F e Jst B ot 45 1 &
B A3 I B8 T, i 42 1 41 A 3 5 A A R R O AR i
U2 TR P T 1 IR 0 LI 0 2 1 I o0 = )
F 5 T AERO, TR AR T 0 I 2R e D A P e R
ik E O HLECM R, 1RO WL £F 4L, 0 IL4H Jif
EE LTI
AR AR R AL S PR T LR ] 10% 416
> 6 1 CBP rp 5] 2 ) 35 245 100 T 99052 5 9 CMEECs
48 i , A0S 7 O A OO B A Ul B Y R
25 1l 75 % = B 5 S 0 CMECs A % 37 /E ] . Real-
time PCR ., Western blot 4 il /& 3}l , #% 5§ 4f CMECs
Y c-Jun mRNA ,p-JAK1 .p-STAT1 J TGF-B, & H )
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