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(fZE] Hy 5T 45 aGB B EOR B9\ 0] 43 )2 0 28 ZECEAL I A% 51 et B 1 v v il e
K (spontaneously hypertensive rat, SHR) CMITIRERIMER . J5ik #5452 6 JEIE K/ SHR Fifi
LA R 34 (n=15) : X HRAL GRS AL DL S S VDA, kg el S VDA 20 51 LAGE AR 514 1 me/kg
FUPHH 10 mg/kg B R 25 25 MEFR 22 8 J] , W B4 LA S5 14 AR PR ER 7K MRS 5 (] JA) % 1740 1F % 1 R AP Wistar
HUER K R (wistar-kyoto rat, WKY) 15 HAE K28 XS HRZE (WKY 2H) o 5 2 Ja) o 4 2R AT B2 sl kolie 4 sl
WL P Bl TR 2R 0 B R EECOR B B AT AR O & D LS SE DA S, LA L S 8022 5+
LR RO NURHE A . 858 5 WKY AR L, 55 8 J i, % BE 20 70 % W 4 D) e 2 8004 28 59 1L 43 550
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Effect of dapagliflozin on myocardial function changes in early spontaneously

hypertensive rats: a study based on longitudinal layer-specific strain
CHEN Xuemei, ZHANG Jun, LI Xin, YAO Ran, LIU Deng, FENG Jiang, TAN Lin, GUO Yanli Department of

Ultrasonography, First Affiliated Hospital, Army Medical University (Third Military Medical University ), Chongqing,
China

[Abstract] Objective To evaluate the effect of dapagliflozin on myocardial function in early
spontaneously hypertensive rats (SHR) with layer-specific global longitudinal strain (GLS). Methods A total
of 45 male SHR aged 6 weeks were randomly divided into control group (normal saline), dapagliflozin group
[1 mg/(kg-day)], and losartan group [10 mg/(kg-day)]. Fifteen male Wistar-Kyoto (WKY) rats at same age with

normal blood pressure were subjected and served as blank control group. During 8 weeks of intervention,
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systolic blood pressure (SBP) was measured, and conventional echocardiography and two-dimensional speckle

tracking echocardiography (2DSTE) were performed and the results were collected to acquire the longitudinal

strain of each layer of left ventricular (LV) myocardium. The parameters were compared among the groups.

The pathological changes of myocardium were observed in each group of rats. Results Compared with the
WKY group, LV ejection fraction (LVEF) and LV fraction shortening (LVFS) at week 8 were decreased in the
control group (P<0.05), but no such decreases were observed in the dapagliflozin group and the losartan
group. The GLS of endo-myocardium (GLSendo) at the 6th week was decreased, and GLSendo, GLSmid and
GLSepi at the 8th week were all decreased in the control group than the WKY group (all P<0. 05). But there

were no statistical differences in the above 3 indicators in the dapagliflozin and losartan groups when

compared with the WKY group (all P>0.05). The pathological results showed that myocardial interstitial

fibrosis was observed in the control group at the 6th week. Conclusion Dapagliflozin can effectively

improve myocardial function in early SHR.
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hypertensive rat, SHR) 45 B [ Fi&= (106. 50+6. 22)g] s
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kyoto rat, WKY) 15 H [#A& T & (103. 776. 70) g , ¥ 1y
b 5 4 i A A S50 Sh W H R A BR 2 7] L, 5 ] i SHR
KRB 1 % [ (141+14.93) mmHg | ¥ B 2 & F
WKY KEL(97. 17£10. 61 mmHg, P<0. 05) ;i v 141 35
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(AMUWEC20232974) , ¥ Je S Ab B AR P 45 & S5 5
YA AR RS
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SBP) , LI 3 YR IRAS T AOMEL, 45 2 JAINE 19K,
ZERICEI(E
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MS400 £k [ 45 3k E 47 28 Mo it 7 0 s I RBCR B .
R LA EML 2 b T A A 7, 2O AL, DA
BE K 1%~2% it 8 0. 6~1. 0 L/min 14 5 5650k 45 5 Jff
B, 55 350~400 YC/min [0 AFT A I, 14
BA 5 DL B T A2 56 60 7 B B 0 1 B 155 4
ST FL Sk WLKSESR MR 75 0 et A0 FE AT R R
A N 2 (left ventricular end-diastolic diameter, LVDd) .
&7 5K AR A % (7] B )2 S (interventricular septum thickness
at end-diastole, IVSd) | &F 5K K W] /& % J5 BE JE B (left
ventricular posterior wall thickness at end-diastole,
LVPWd) , I 3155 72 % 55 173 B LVEF | 76 28 J 4
% (left ventricular fraction shortening, LVFS) . XL
F SR 30 BCF R . B2 I E 11k

1.2.3 @GN )= WA A O3
KK GRS, T E 55 R RRE T =D
HESE 5 AL A 2O K AT s S R bR
K S ER T A Tomtee TAERE AR, 52 [) B2kt
A1 008, T3l Ay T sk A M A B 20 3 D LG
N BEFLO AN S, 3R A ShERER OIS 208 shEE B,
A GO N IEE T 0 ILEE AR 2 [ 137 7% (global longitudinal
strain of endo-myocardium, GLSendo) | )2 0> [ AL
1] Wi A% (global longitudinal strain of mid-myocardium,
GLSmid) S 0 Ab B O L& {K 9L 1) i 22 (global
longitudinal strain of epi-myocardium, GLSepi) . XL I+
SRR 3 U, 4 2 AN SE 10, S5 R IBCE A
1.2.4 JRBERG A PRI TR 2.4.6. 8 JH4h
WO A AY S AR BEALARAE 3 IR, I 4 B
JUE | P E [T 52 , 4T Masson 3 8, DAl 25 4R B0 JIEZH 21
LF AL B 5 1] Image J B %50 JILEF 4R AL 3E 4T 7€
1w AT, RO WL U R 25 B 50 (collagen volume
fraction, CVF) , CVF=.0 JJUKE J i A+ 5L 4 o0 L if

THX100% .
1.3 S%itFE o

& SPSS 26. 0 Geit 4t A 7500 o Wl R RS
AT BT OB s R, R LR 25 22 50 #T 3R
KLH ] (25 5, TR FH LSD YEKG B0 ik — 2 %) 2% B b AT
PR LLHE . P<0. 05 22 A G #E L.

2 HR

2.1 kA& A8 97 7T AR SHR X R e B

5 WKY 2 L, 6 B2 R Ui e 3 =y, O LB
JE S Y 16 4 R AT P 7 (P <0.05) o 5% B4 AH
SUPIRZA S 2 i 6 R R (P<0. 05) 5 5% 8 Al il
JE AR 2 IE % KF, 5 WKY A2 F R824 5 X
KK BV AL 4 8 I 6 B i R R R R (P <
0.05),55 6.8 JAli— i 2 (P <0. 05) (B4 T
[ A S VP2 K WKY 20 (P<0.05), W3 1.
2.2 kAP EL T T H ALK ESHR K R A T K%

Ty he

5 WKY 4AR L, 72 S50 55 4 JA B, X BRZH A TVSd
LVPWd FF i385, Bl s 3 4 E— 248 (P<0. 05)
A& I AU LG YT 8 FlJS L 1VSd  LVPWd 8%}
FRZFEAL(P <0.05) ,JF H 5 WKY 4 2 5 K4 it =5
s 45 JH A AL LVDd 22 S ¥ e g it 2e 2 X, Wk 2.
SIUGHT 6 JH, 4541 1R] LVEF \LVFS 22 R 48240 s
55 8 JEIF, XF &40 A LVEF \LVFS # WKY 41 [% (P<
0. 05) ; M IAAR FI 2l VP IHZH 5 WKY 24 D0 i F

[, WLZ% 3.
2.3 AT AL T A A ESHR K R A L
ki

SEUSHT 4 A, A 2 B D 1a] 43 J2 0 AR 240 GLSendo
GLSmid ., GLSepi 2= F ¥ T4 it # & Lo FE5 6 AT,
X B 2 19 GLSendo # WKY 4H B i f# ik (P<0. 05) ,
GLSmid WA T [ (& 1) 5 525055 8 Jl B, %o 21 1)
GLSendo ,GLSmid . GLSepi 3 HiAlh 3 213478 g F R (P <
0.05) , kK& 51 4l A VP ALY GLSendo . GLSmid
GLSepi 5 WKY ZHAH L 22 R Togi it 2 3, 3k 4,

F1 BXWHKRERNKSBPLILE (n=6, mmHg,x+s)

A WKY 4 X i ZH SV briy I F P
%52 ¥ SBP 113.50+10. 21 196. 50+8. 83" 171. 67+16. 86" 183. 17+8. 93 58.775 <0. 001
%5 4% SBP 112. 83+5.78 190. 00+4. 90° 138.50+13. 90" 169. 00=12. 20™ 69. 085 <0. 001
%5 6 il SBP 115. 00+6. 81 201. 17£18. 49" 140. 50=16. 20™ 158. 83+13. 41" 38.074 <0. 001
5 8 J& SBP 114.00+11. 28 213. 6715, 45" 123.83£13. 00" 147. 00£14. 01 66. 108 <0. 001

a: P<0.05,5 WKY 28142 ;b P<0. 05,5 3 B4 ILEL ;e P<0. 05,5 Ry a4l rbix
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F2 BXWHAARENBROHEENSHILE (n=6,mm,x+s)

75 bk WKY 21 Xof R4 Avbiag] IRAE N 2 F P
Hi2

LVDd 5.91=0. 26 5.98+0. 37 5.94=0. 36 5.80=0. 25 0.256 0. 856

IVSd 1.5120. 13 1.530. 08 1. 5120. 06 1. 4820. 08 0.263 0. 851

LVPWd 1.53+0. 12 1.49+0. 07 1.45+0. 08 1. 48+0. 07 0. 841 0. 488
48

LVDd 6. 38=0. 30 6. 4420. 15 6. 17+0. 33 6. 28+0. 36 0. 493 0. 691

IVsd 1. 58+0. 04 1. 80+0. 06" 1. 78=0. 07" 1. 74=0. 12° 10. 100 <0. 001

LVPWd 1. 5420. 09 1.7320. 11" 1. 67=0. 08" 1. 7320. 09" 6.395 0.003
%61

LVDd 6. 84=0. 19 6. 6620. 29 6. 47+0. 32 6. 5420. 16 2.596 0. 081

IVSsd 1. 56+0. 04 1.95+0. 08" 1. 6520. 04" 1. 63£0. 06" 56. 355 <0. 001

LVPWd 1. 5620. 05 1. 9520. 07" 1. 6420. 04" 1. 640. 05" 60. 594 <0. 001
ey

LVDd 6. 77+0. 28 6. 5720. 40 6. 4720. 31 6. 49+0. 35 0.953 0. 434

1vVsd 1. 5420. 07 2. 05+0. 07" 1. 62+0. 10" 1. 56+0. 05" 58.983 <0. 001

LVPWd 1. 58+0. 06 2. 040. 09" 1.600. 12 1.6120. 07" 38.911 <0. 001

a:P<0.05,5 WKY 2842 ;b P<0. 05, 5 *F B 40t 4%
R3 BEXLRAXRENEBRONEEEZWREINESEILE (n=6,%,7+s)

A WKY 41 X} e 2] RS o - BTIpE % F P
Hi2

LVEF 79.79+2. 09 80.51+2. 22 80.57+1. 82 79.70+1. 53 0. 443 0.725

LVFS 49.24+2.21 50. 05+2. 25 50. 03+1. 91 49.12+1.58 0. 444 0.724
54

LVEF 80. 48+1. 95 79. 82+0. 74 79. 86x1. 67 80. 85+0. 80 0.763 0.528

LVFS 50. 12+2. 21 49.430.78 49.40+1. 71 50. 430. 77 0. 697 0.565
%6

LVEF 80. 110. 66 79.30+1. 48 80. 04+0. 75 80.03+1.23 0.733 0.544

LVFS 49. 96x0. 70 49.17+1. 49 49.700. 71 49.74+1.27 0. 560 0. 648
Hi8

LVEF 80. 40+1. 45 76.33+2. 37" 80. 88+0. 75" 80. 10+1. 24" 10. 662 <0. 001

LVFS 50. 22+1. 62 46. 12+2. 41° 50. 59+0. 73" 49. 80+1. 23" 0.783 <0. 001

a:P<0.05,5 WKY 20 b4 ;b P<0. 05, 5 xf 1B 4a b3
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H WU R AT 4E AL Y R B B (I 2A) o s 4 pr i,
FHEL T WKY 21, X HRZE 265 6 Jal O LAF 2 Ak T AR
CVF Jhi, O W JC B (P<0.05) , 11 7] 9
IRAS S ] YD AL A CVEF 58 WKY 228 16 A B i
(2B.C).
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P9 T HH A 5 DR 2 ) 5 v, e I R 4 R 1990-
2019 4F S B ML B I Bk W &7 B ilE
O JUE S pl O JULBIC S L0 JUE 254 B i ek As 4,
S|4 R 0 1)) O v RRERRY | 4 4 X 12N
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Longitudinal Strain (myo)

[16-apical lateral
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es-gls myo -21.53
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[res————

uain (opi Transverse Stain

)
%

[16-apical lateral

142 142
5.9 14-

lAverage 140 140 8
[Maximum Opposing Wall Delay : 17 ms. [Maximum Opposing
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.41
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Longitudinal Strain (endo )
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tal 452 446

[Maximum Opposing Wall Delay : 0 ms.
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Pi

es-ges myo -19.05 %

[res———

Kt
26,0 -25.7
7.8 27.4

[16-apical lateral
[14-apical septal
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Longi
Longitudinal Strain (epi )
Pk

inal Swain (opi

14-apical septal

Average 14.6 -14.6
[Maximum Opposing Wall Delay : 6 ms
es-gls endo -24.70

laverage 3.6 134
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E1 WKYHAH(A) JRA(B) KPEA(C)FEEFNEAE (D) KRLWE 6 AL LEERE O EEEE

F4 BIRWARREACEZERONEENESERELLE (n=6,%,x+s)

[Longitudinal Strain (epi )
Pk % _E

Sex

WKY 21

Xif

Jiicl

AP

ARSI

GLSendo
GLSmid
GLSepi
4
GLSendo
GLSmid
GLSepi
56
GLSendo
GLSmid
GLSepi
%8
GLSendo
GLSmid
GLSepi

-28.
-20.
-14.

-28.
-20.
-14.

-28.
-20.
-14.

.07+1.
. 33+0.
. 98=+1.

39
40

07+2.
50+1.
30=+0.

45+2.
78+1.
T2+1.

. 84
. 80
.79

20
73
25

-28.
=20.
-14.

-28.
=20.
-13.

=24.
-19.
-14.

-23.
-16.
-10.

.21
.79
.99

-28.
-20.
-14.

55+1.
53+1.
15+1.

27
07
67

.18
.71
.79

-28.
=20.
-14.

. 88
.14
.36

26"
.97
.37

50
43
56

97+1.
03+1.

-28.
-20.
07+1. -14.
08"
65"
30"

-28.07+3.

—_

=20.20+1.

97+1.

H+

)
I+

-13.

-28.15+1.

-20.22+1.

28+0.

07
-14. 76
-27.
-20.
-14.
-28. b
-20.

3.14
.39
-14. 63
-28. 08+3.
-20.

—-13. 85«1

25+1.

hed

SIS

. 152
. 102
. 071

222
. 214

414
017
018

<0.
<0.

. 927
. 958
. 975

. 964
. 858
. 871

. 043
117
. 885

037
001
001

a: P<0.05,

5 WKY 284 ;b: P<0.05, 5 =t

RRAA AR
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R, 17 A LVEF \LVFS JCHH R & 5 24 505646 8 J]
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Oy A G 1) 17 AR 7% J2 3 i, HLLA D NI 252 Bl
oo AR PN B B A BR R A1) 42
SN, R IR IR R ZE % 0 L GLSendo 1 56 H 3
TR TS LVEF (LVEFS 78 P (4 3 B0 5 0 3
2% S GLSmid . GLSepi i JC I 28 1k, $7R [ & 1
IR S R A WL BE S 3 B e BN R 2 X
S HTIRBE I LSRR . X AT B R T B2
O JUUHE 560K 3 Bk B T4, HL iR R R /s 3h bk it
1L, B2 ML B 7 2 5 e SRR o WL ARt s A S
O WU SR B8 5 [RTE o0 BT o0 ILET 4 DL 1) 5
1203 50 BT O L2 e, 32 2 5 9 1n)
AR DA BT O JLA AR 1 1 7 Ay A ) 30
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T2 B RN A AE U /0> , I EL 37 F i 0 1 A 7K S



http://aammt. tmmu. edu. cn P 2275 5 R 2243, 2025,47(6) 537

FET 5 HE 2524 %% 0 SGLT2i 8 45 B 1 AR5 A 4 AL 1
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