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HWE [ BRI ] F K48 4 41 5k DCM (diabetic cardiomyopathy, DCM) % #Fsm i #2ay s 7 F R [ FRIHFE A DR
Mo A a4l  DCM 41 . DCM+PFTJ (probiotic fermented tomato juice, PFTJ) #41 . DCM -+ HIIT (high-intensity interval
training, HIIT) 2 4= DCM +PFTJ-+HIIT 4L . & 7 ML E & 545 Wi Ak B 0 304 & Fg AR R s 5, 49X 3 3 %036 97 16 A
J& 38 F s FoS IR ¥ 5 4k B A (heart weight to body weight ratio, HW/BW ) , 5k A A 3h #y A8 F # 4% & % tb il & 3
A&, 38 3 A e i P SUER L B (lactate dehydrogenase, LDH) | WU B # B% ( creatine kinase, CK) . JL45 & & 1.1L-6 . 1L-18
Fo TNF-a #) A% , 45 A fo B s e & 37 4% B 200y 509 5 JE 5% 22 3145 , B) B 4] & ILZE 42 NLRP3 #= Cleaved caspase-1
EOWEREEL[ER]S DCM 4480 , DCM+PFTJT 4 F2 DCM -+ HIIT 48 A R 5 L 2F 2 HE 51 5 6L Fo s DL 2F 4 AL AR JE
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HW/BW # % . f7% +F LDH.CK . WL45 % & 1.IL-6. . IL-13 & TNF-a 4 ¥ 3 2 % T, & £ & LZL &% + ,NLRP3 #= Cleaved
caspase-1 % & & ik K P 4L B 5 B A& [ 4518 IPFTI B 4 HIIT i i B 2 48 Ao LFR 45, B 35 B & DCM /b K89 1 iR
DL, F AR R AU T 48 5 ) NLRP3 K g2 MR A %
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The improving effects of probiotic fermented tomato juice combined with
high-intensity interval training on diabetic cardiomyopathy in mice

LI Yahui
(Henan Quality Institute, Pingdingshan, Henan 467000, China)

Abstract: [Objective] Seeking a comprehensive therapeutic approach to address multiple pathological processes in Diabetic
Cardiomyopathy (DCM). [ Methods] Randomly divided all mice into control group, DCM group, DCM+PFTJ group, DCM +HIIT group,
and DCM+PFTJ+HIIT group. Used intraperitoneal injection of streptozotocin combined with high-fat diet to treat mice, and treated them
according to the experimental plan for 16 weeks. Recorded the heart weight to body weight ratio (HW/BW), detected cardiac function using
small animal ultrasound imaging system, and assessed the pathological damage of the heart by detecting the levels of lactate dehydrogenase
(LDH), creatine kinase (CK), troponin I, IL-6, IL-15, and TNF-a in the serum, combined with hematoxylin and eosin staining. At the same
time, detected the expression of NLRP3 and Cleaved caspase-1 proteins in the myocardial tissue. [ Results ] Compared with the DCM group,
the degree of myocardial fiber disarray and myocardial fibrosis in mice of the DCM+PFTJ group and DCM+ HIIT group was significantly
reduced, with the DCM+ PFTJ+HIIT group showing the best effected in improving myocardial structure. Cardiac function indicators (left
ventricular ejection fraction and fractional shortening) were improved in the DCM+PFTJ group and DCM+HIIT group, with the DCM +
PFTJ+HIT group showing a more significant effect; the HW/BW of mice in the DCM+PFTJ+HIIT group increased, and the levels of
LDH, CK, troponin I, IL-6, IL-13, and TNF-a in the serum were significantly decreased. In their myocardial tissue, the expression levels of

NLRP3 and Cleaved caspase-1 proteins were also significantly reduced. [ Conclusion] The combination of PFTJ and HIIT significantly
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improves the cardiac condition of DCM mice by improving cardiac function and myocardial damage, and its possible mechanism may be

related to the inhibition of the NLRP3 inflammasome.

Keywords: probiotics; tomato juice; high-intensity interval training; diabetic cardiomyopathy; inflammation; NLRP3
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Table 1 Cardiac function indexes of mice in each
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Table 3 Changes of IL-13, IL-6 and TNF-a content in

group (n=10) each group (n=10) ng/L

i EF FS 2H 51 IL-6 IL-13 TNF-a
Xif B2 68.16+4.12 38.7242.19 X BE 20 35.5344.15 10274123 24.48+2.18
DCM 4 46.67+4.47" 24.78+2.46™ DCM 41 84.14+2.32"30.45+1.28" 80.16+-2.91"
DCM+PFTJ 41 57.634+3.18" 28.57+1.43" DCM+PFTJ 41 63.27+3.39" 22.514+3.57" 62.44+3.86
DCM+HIIT 4] 55.4142.18" 26.3742.43" DCM +HIIT 4 68.5743.91" 21.2542.56" 57.424+2.68"
DCM +PFTJ+HIIT 4 60.914+4.28"" 34.0742.83" DCM+PFTJ+HIT 4] 39.6442.26" 15.2541.48" 31.2242.417"

T 5 A, ## P<<0.01; 5 DCM 4 [k &8, * P<<0.05,
#* p<0.01,

*2 HHNMNROHEEESHELRE'
Table 2 Heart weight-to-body weight ratios of mice in
each group (n=10)

HW/BW/
20 51 HW/mg BW/g i

(mg-g ')
X A 103.54+3.65 24.36+2.86 4.25+1.28
DCM 41 122.19+2.31 18.24+1.28 6.69+2.24"
DCM-+PFTJ4H 121.822.16 19.454+2.38 5.26+2.91"
DCM+HIT %4 118.324+1.12 20.41+1.02 5.79+1.21°
DCM-+PFTJ+HIT4 106.18+1.71 21.24+1.18 4.99+2.24"
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Figure 2 Heart images of mice from each group (n=10)
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Table 4 The content of LDH, CK and troponin I were changed in each group (n=10)

215 LDH/(U-L ") CK/(U-L ") WA & U/ (pg-mL ")
X IR 4] 451.614+18.21 631.28+15.35 223.28414.74
DCM 4 851.24+16.13" 1022.73418.54" 627.47+19.32%
DCM+PFTJ 4 1081.62423.16" 1181.554+27.37 575.62+18.79°
DCM+HIIT 4] 994.81+29.12° 1182.73422.25° 785.67+19.71"
DCM+PFTJ+HIIT 4 653.58+£29.15" 863.32420.51 524.97416.26"

TSGR B L E, ## P<0.01;5 DCM 41 LA, * P<C0.05.

1E HE £l Masson J {8 7 5 7 08 Tt 4l 25 1) o403 00 L £
50 US54 1) 48 5 0 27 2 Ab R 1 B AR, R IR R B3R T
AT A8 38 2 B R 43 T 3 O IR AR B s R
2.6 PFTJ %A HIIT ¥ DCM /s B 10 AL 48 42 NLRP3 # %
IMEHE X E AR R 0E
W 4 FT R, 5 5% B M Ee , DCM 2/ LY NLRP3 48
JiE 1N Cleaved caspase-1 11 7K1 i 3 T4, 3 384 i vl
500 WUA A7 0 98 0 SN 4 i T A %, R B0 AL & T T

B R PR SORE R 5 5 DCM LA B, 3 ANIR IT AL/ UG
HE 20 21 ) NLRP3 Fil Cleaved caspase-1 [t 7K - &b & B .
XG5 AR W] BT R AT AR A SR T 0 LR A i
i, 38 = 30 NLRP3 4 i 44 14 #4015 1 caspase-1 (911 5] 4
T T D T TL-13 % 9 5 40 i 71 7= 2 o 78 3R
glrh B 502 PRTI 5 HIT 8% 43R 97 41/ B9 NLRP3 1
Cleaved caspase-1 /K ¥ [ N . % . #&/8 PETJ Ml HIIT
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Figure 3 The morphology of heart tissue was observed under microscope (400x)
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Figure 4 Changes of NLRP3 inflammasome related protein levels in myocardial tissue of mice in each group (n=10)
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