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Abstract

Object: To investigate the effect of Sprouty2 protein on the degree of fibrosis in diabetic cardiomyo-
pathy. Methods: Twenty-four male SD rats were randomly divided into the normal group, the DCM
group and the DCM + Sprouty2 lentiviral interference group, with 8 rats in each group. After 4 weeks
of high-sugar and high-fat diet feeding in the DCM and DCM + Sprouty2 lentiviral interference groups,
streptozotocin 30 mg/kg was intraperitoneally injected, while the normal group was fed with normal
diet and intraperitoneally injected with sodium citrate buffer, lentiviral transfection was performed
at 12 weeks, and echocardiography was performed at 16 weeks before sacrifice and sampling. Mas-
son staining, Sirius red staining, immunohistochemistry and TUNEL staining were performed, respec-
tively. Result: Compared with the normal group, the blood glucose values were increased in the DCM
and DCM + Sprouty?2 lentiviral interference groups, while the blood glucose was further increased in
the DCM + Sprouty2 lentiviral interference group compared with the DCM group. Inhibition of Sprou-
ty2 protein expression further aggravates cardiac dysfunction as detected by echocardiography.
Compared with the normal group, the number of apoptotic cells increased in the DCM and DCM +
Sprouty?2 lentiviral interference groups, while the amount of apoptotic cells increased significantly in
the DCM + Sprouty2 lentiviral interference group. As observed by pathological staining, knockdown
of Sprouty?2 protein resulted in fragmentation of a large number of myocardial fibers, production of a
large number of inflammatory cells, and markedly elevated collagen fiber expression. In immunohis-
tochemistry and protein expression, the expression of a-smooth muscle actin (a-SMA) and vimentin
in myocardial tissue was increased in the DCM and DCM + Sprouty2 lentiviral interference groups,
while the expression was more pronounced in the DCM + Sprouty2 lentiviral interference group. Con-
clusion: Inhibition of Sprouty2 protein can promote the degree of fibrosis and myocardial apoptosis
in DCM. Thus, activating the expression of Sprouty2 protein could reverse DCM.
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FUR O HEA T 3 B0 F1 555 [5] -

WHFE R, Sprouty £ (IRIAIIEM, W HE RTK SE SRR, SIRALEKRE RN, i
StH IR AL, TR B AR R A 2 R R i vh oA SR AR

Herb Sprouty2 fid R IA RENS I MLE A B ARG 0, 2 5O RGN . ZR LA, RSk
B HEFT Sprouty2 FEBE BRI VECLTH IFRIE AESEHAE R S5 1 HE BRI EC U O LEF 4L R A2 K
IR, ASEBeKH Sprouty2 T4, #t— A% DCM LT AEALFEEAR AL, WIHl Sprouty2 /& e ik a2 #i
DCM (it , iRARE PRI Lo L £ 2 AL S S BEAR 4

2. M5 %
2.1. SCIgHHE

2.1.1. LB

BRI B AL T KA YA BR A 7 (1) SPF R AEM: K ER(6 & #¢) 3t 24 X, K H (200 + 20) g. 7EAEPHLEE
G AT SR, H REEUERIK, R R AR IE R VA, 12 h PRI RS . S S
1A, BRI 3 HEEHLE, AL CLg il il H FHT BE 24 B sh W18 B 25 61 2> v 2 3R et v

2.1.2. BRI 5.

HENRVE T 22 (STZ) (31 Sigma A #]), millR = bRk B AR IR I . FOKTERD . FEWE. ZF4E%.
A B NRARAC) EDREA R A, ERFE R I T AR BRI A BR A BN L %
Masson %4 83 1) S A RIS LL G (W H AL I R FRHEA R A A . TUNEL B0 & (G = RAEY)
FARAF]) . oa-SMA BIEREHIRCGE = RAEVFAR A7), Sprouty2 1295 # shRNA (PhFH T KA R A
PR AT ) o L BE AR AR R AR (i 2 IR A R, AU A HLAEE Leica A F), IFEE RAE(M4E Leica

AT,
22. EWAE

2.2.1. B ESEREIE

¥ 24 A SD KRBENLH, 420 3 A RR— TSR, SR04 IE R KR (NC 4H). BRIl
KB (DCM 2H). # SR 0L KB + Sprouty?2 1295 51441 (DCM + Sprouty2 185 88 T4d). 1EH4H
KSR AT R SR, i e A A 4 A K R AT sl i I B, B EOK[6]. IR T RRSEIR SR 4
JiJ5, ¥ NC 4. DCM 2171 DCM + Sprouty?2 85 2 T HL2H 3EAT 5L 0 N s v S JOR 7 11 3% stz30 mg/kg s
HARRBRIEIEES T ERNE M. 2 5EEHICRIMNE, 42 kK T>11.1 mmol/L i I Hi%
SR 2 2 3K, For 2 OB PR AR AL, ME SR L2 12 JA SRS ] Sprouty?2 185 B X R R 4K BB AT AR L,
1 x10° TU 1899 7 shRNA ¥ T 50 puLPBS il ik & R Fe ke 4, 76 16 F3EAT #8745 00 3 B 52 9 Ak
TEHUE o

2.2.2. B MENE

PSR AR 12 /N, POKIER, & RE KU E IRl N T EBCS 4R B Geni 5 i
Wi, BEAEIRE 7 RIME— IR,
2.23. BELEE

F7K & S R V5o 2 K BROHEAT R, 2 S5 KRB T EM BY 22106, R A Esaote i 75 %
RYL, EFEYL)E 4 B RREHT OIhae il s, ISP EFE 2.0 = 5 1 7 £ (ejection fraction, EF)AIZE 0>
= 55 4 4 % (shortening fraction, FS).
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2.2.4. HE 6

WS HRBRAIEEIM, THBLE %2 BEHEEEE, BUKZEITAaas, vrla: 1) ZHX
12010 min; 2) WRIBLE ZEEMK S 5 ming 3) ZIRKIEDE; 4) HREYNGK 10 ming 5) K, HRL
FRARL: 6) 17K 3min; 7) ZUKALFE 30s; 8) WINMHLL: 9) PRI EEHFEHi/K: 10) —HIZKIRIE 2
W 11) HE I

2.2.5. Masson &

VIR Sum, HEF 3 2] 4 /i 1) — HZRRE 10 min; 2)380 [ & 2 B2 7K 2% 5 min; 3) 78 187K 3% 5 min;
4)IMA Bouin i, THEIEM 3h, Z&MAKMYE: 5) REAWGE, RKYE:; 6) FARZRKIM 5min, Kk
WP 7) WBEL A AR 10 min, /KPEERD; 8) WML 10 min; 9) ¥ N KL I Juto e
W5 min; 10) JSFRVAVRALTE 2 min, REMK: 11) ZEEBHK 10s; 12) 5 min; 13) kb kst
fi] 471 L

226, RIRELORE

FOWALY A 5 pm, B 4 AN 1) ZHZFERE 10 ming 2) BHETERIKS 5 min; 3) 210
KBES ming 4) FIRELGBIRIL 1 hy 5) EERRIEHIRIEFD: 6) KRS MK: 7) YRR Fs
8) WiEE NALEE I

227 REFHALE

KOS A 5 um, 65CHEF 4 AN/ 1) % 1125 min, “HZE IR 5 min; 2) i
WRE CEEWL K 5 ming 3) Z&WKIFWE: 4) PURBEE, £ 3% H,0, ¥R 10 min, —Z&/KIE 5
5) 80% LV 5 min; 6) E & AT BRI VR AR 15 min, ¥ H) 2 hs 7) PBS WTRBE 2~3 X,
X 5 min; 8) 5% BSA W I 1h; 9) Wn—dt, 4CukFELER; 10) Hk PBS wWETE: 11) W —
Pi, PBS WIEYE 3 1K; 12) BEME G 5~10 min; 13) KRR YE; 14) IKE LBEBK, HAHFE
s T EE .

2.2.8. TUNEL £

1) HZEBES 10 min; 2) B HZEBES 10 min; 3) 100% ZEEIR I 5 min; 4) 90%. 70% L EHR
5min; 5) /K¥k: 6) WINE A K B0, iR 30 min; 7) PBS J AL 3 ¥k: 8) N TUNEL 6,
ZRBHE 60 min; 9) PBS ¥MIEYE; 10) A FFER I EAEE T gL,

2.29. GiiEFEH*
SIS HHE K SPSS25.0 S AT 44T, AR A R 2 5 Z 4391 (One Way ANOVA). 4]
ELIeHEAT T 500 BTk, SR LSD #5436 . AN p < 0.05 Z 74 gt 24 m .

3. R
3.1. m¥yE

IEFEARREEEMYOKEYIER, HRHEMEIER, AREN R, 5IEFHLE, HRBOIH
KBS ISR B B, i3, HEREIG M, B KRR F i A R Z Ik, AR il
7. WAk 1 s, IEH KRR 2 G MBS 35 4 RE e IR E VG 1 (3.9~6.1), F HA% JLni f5 MUpEJC BH 2%
7). 5 NC 4HAHLL, DCM ZH KBRS IR BB AE R G A3 KT 11.1 mmol/L, 558 PR s A T i X 2 30
I HLAEHE e Jr WA I 18] Rk e A I BB A — B4R R KT 11.1 mmol/L, ZRA S F=E X (p < 0.05); 5
DCM K%, DCM + Sprouty2 189 8 T HUAER I fG, SIRIBHER T &, ZRA S8 L (p
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< 0.05) ¢ B #11| Sprouty2 {1318 £ in FHE FR I FIFEIR (5 1).

Table 1. Changes of blood glucose in rats of each group

1 SERRMET L

n L) Y5 7d Y5 14d L5 21d # Y45 30d
E#A 8  5.08x0.06 5.26 +0.09 5.21 +0.15 5.27+0.19 5.28 +0.17
DCM 4 8 24.01+0.19" 23.92+0.15 23.81+0.18" 23.90 +£0.18" 23.98 +0.11"
DCM + Sprouty2 18J% & T4l 8 23.71+021" 23.83+0.19%  2477+015%  27.02+1.84%  29.21+1.96

E: SIEWARE, p<0.05 A48 BYATE, *p<0.05 H4i5E L.

3.2.EFf1FS

5IEH KBAHELE, DCM 4181 DCM + Sprouty2 18575 #5 Tt 20k B4 O 5 143 50 EF Fl A2 00 556
AR R FS H AT F I 5 DCM Z4HAHEL, DCM + Sprouty? 1895 2 TP 240 K R0 LA O 5 5 120 %1 EF A
O FREER R FS XG0 T, ZRE5ERE L (p<0.05) (K1, % 2),

Hl NC4 50- —
801 DCMZL
— B DO\ sprouty2 T4 | DOMEEL
£ = S ( =30 3 * # B DOM+sprouty2F4E4H
EL\’ § 1
w40 7.
1 104
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#: BEIAJINCH; EBJyDCM4; K C N DCM + Sprouty2 2% 5 T-$i 41 (x200)

Figure 1. Echocardiographic changes in each group of rats
1. FHERREBRLHMETL

Table 2. Changes of cardiac function in each group
2. FEKXROINEETERER

n EF (%) FS (%)
B 8 81.51+1.16 44.28+1.19
DCM 41 8 64.78 +2.83" 30.43+1.26"
DCM + Sprouty2 18 #1241 8 60.59 +1.46™ 27.33+1.04%

T SIERALE, Tp<0.05 HLHE L 5 DCM AL, fp<0.05 L L.
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3.3. LAVERREFRE

IEH AR IR Gt 5], D4R EON ST, R R AR . T DCM 41K
S L IR LT 4 2 HARS 0L, B/ R R AN 5 DCM 4R BRAHELEL, DCM + Sprouty2 127
FT AL MENLAERER, HIAER LA 2). il Masson Fettm] LOWL 2] (1%
JREFYERIZEIE , NC ALK SO LS J LT IR SR 2T 4 i 223, T DCM ZH K BRUJR) ¥ L I CJie R 41 4,
HopAi T 1% 5 i, DCM + Sprouty?2 1895 # T4 41 2 H DR A IR £ e 7= A (14 3) o AERIRAZLL YLt
ERILH, ] Sprouty2 Ht F RIS IR IR AT R AL, TN O WLEF4ELL (5] 4).

#: EIAJINC 4 KB JDCM4l; K CJyDCM + Sprouty? 127 & T P41 (x200)

Figure 2. HE staining was used to observe the changes of myocardial structure
2. HE BN R ZEKXRONEHEN

#: BAJINCH: KB JDCM4l; K CJyDCM + Sprouty? 1847 & T P4 (x200)

Figure 3. Masson observation of changes in collagen fibers
3. Masson M E BSR4 R

ot R o
" BWANNC4; FBADCM4; K C N DCM + Sprouty?2 1855 2 T-Ht 41(x200)

Figure 4. Picrosirius red staining was used to observe the changes of collagen fibers
4. RIRBOALENRRFALENTK
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3.4. TUNEL

7E TUNEL 30 rh T g0 R BN 48 4, 7 NC 4L O A /DB T4, 7E DCM 41
PR T4IEE A B ETF, 3B 0%, DCM + Sprouty2 189 & T4l HT-4i i 32 B %, 15
Fitl) Sprouty2 & [ IR IE 2 e 3L W40 1 - (] 5) .

#: BFIAJNNCH; BB JyDCM4; K C Ny DCM + Sprouty2 123535 Tt 41

Figure 5. Changes of TUNEL staining in rats of each group
[E 5. REKXR TUNEL &L

3.5. Sprouty2 X a-SMA

HIEHE OIS L, DCM 241 DCM + Sprouty?2 1895 7 T H 4 K RO NIH L a-SMA ik 1 &
Hm, Sprouty2 FRHFRIAR TF%, M5 DCM 4AHILE:, o-SMA RAF AT L, Sprouty2 &H#E—DF
F%. DL g5 Ui B DCM + Sprouty?2 1895 5 T L4146 Jeplc 2, FF H R Sprouty2 £ FIERIA 2 S ELO LG
WLEF A N E (1] 6).
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Figure 6. Changes of immunohistochemical staining in rats of each group
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4. g

B DR o LI 1R 0 2 R A2 AN T, AR BN R S5 35 e S A A R B R R (7] W PR O
WU 2 S8— RAFZMLOTHRERI O, AHE S H IO WL RO L IRBE, & B E e O = O LE
K, ORI N, &5 5K DhRERRAS, 10 ik US4 Th R S, 800 )3 il ™ B 1) 2 R AR AR AE[8],
WA N = IS S S O LRI T2 2Rk 2544 D e o 5 S0 P S8 A 7o A i o 0 LA 93 19
HET AR E R R A AR BT ) O VAR AL, 2 B 14O DL o ERFAE PR PR o B AR AN o AR S0 7 S
XF SD KB MR e P i STZ i Jr ki 2 BB PR iR, 4 J& J5 DCM 240K R 2 IE s 7, K
AL —MAB AR TF & 2 BUBE PRI ARFAE, BB RE SRR BTl o R RO D BEHEA TR, 5 1E % 2HAH
b, DCM 4L H B UIEIE, A2 3 58 143 BORN 7 0 5 S A 4 R W 8 R B, I I R e B R o JULOG

Sprouty HE S 5I45E ., 123, [EIEEZPOREERE, AT RASGE O LIEOR[10],  HH P R 40 A I
SEUE LA A A . Ak Ko AR I TR [11] . Sprouty A% K ES N IYFHIEAL[12]: Sproutyl-4, Sprouty
R ORI B F IR B, R BUE IS RassMAPK {5 S IB MR R O, OB =
LR 51 R 2 5 2 P i R [13], 32 B2 55 R 40 B (7= 26 A 121 B8 3« IR BIF 72 & B Sprouty
FEAX O R HA —E RN, HE T Sproutyl @it FEK ERK i 1 2 B R AL B 1AL BE 4] ERK
3 % (1 8 AT BEL LE s JULRE S R 30— 25 % J2, 17 Sprouty2 e 2325 s ifiL 27 P 52 40 0 () 384 5 o ZE ASHIF 5 v
DCM 41K Sprouty2 & [RIERFAC, 15 BIRE IR WU R AR R Rk . ik — BRI Sprouty2
X T DCM £HEAL IR, 38 I 18 B e Yok 4 Sprouty2 38 FHIERIL, 45 R I DCM + Sprouty2 12/
FTAE DCM e A ERE— 25 T, O ThAE ST I 20 SR A0 S 4 4 2R R, b e o 2 e
o0 2 B HN I R E N E O LT e R, Bl A, R4 4ERA RN, /8 TUNEL JET-505
H, 5 DCM A0 IAHAREL, T4 2, 78R AU E A RIE KPR o-SMA ik 25158

Zx LRATR, A Sprouty2 FIFRIA 2> (e ERE IR o LR I R R, mT REd et (i 2t 0o AU L4 e P o T Ao UL
Yt ARSIGEERFE T Sprouty2 B BIMERITERE, [FIRfEIESE T DCM IR AENLE], AR
BARNUHIA Fridt— B4R T

E&WE

2019 4F 4 FFIT BE 2 B T 70 2E B BHIF I3 H (2019YISCX-08MY); 2018 4E & M T 44 4 Ji i 5 2
W AR 55 28 BB I H (2018-KYYWFMY-0025); 2020 4% BB e vT 4 4 T8 o S5 A e 3 AR Y 5%
e BHIE I H (2020-KYYWF-0813, 2020-KYYWF-0780); 2020 4 & 4 PR 15 24 B 0T 70 2E 61357 BT 37
(2020YJSCX-MY37).
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