- 1234 . DREYES#HE biomed.cnjournals.com Progressin Modern Biomedicine Vol22 NO.7 APR.2022

doi: 10.13241/j.cnki.pmb.2022.07.008

SR IRR TR DRI B D o DL ZRE A S RERILF At Fe iy pIL]

¥a2 Amw RS Kik A R
(R st PR 25 R MR P PE RS S BEEBE 25738 275 s % 210000)

AE BH: R &t BT SRR ) FoS L AR T A Am s ILEF YA 69 % vh , SHAR T AR R 09 AR 5-F L) . F7i%:45 A ICR /)

B ERLH 3 4L, B B A B A A e et AL, LA 40 e G vt S BRI 438 A s E S v B A 2R R IR IR S M SRR AR AL,
SER AN RO RS AR 2R B K, Gt BN R N RE R R R R G R AT et B (1.0 gkg/ R) &7, B e rE R 20
BTFFAELRIEST . I 6 AB,MEF bk =40 Rt ik B F T8 R T T4 (HK ) A= & B B B (PK) A&, 0

WL F Ak A e H Bk (GSH) 4 A AL B ALEE (SOD) | %4542 ATP 4% , A% S I CD31.a-SMA #= Collagen I mRNA %k, 458!

BRI R e et EAL AT 3 RAe 1 R, BETHEE ST 6 BG4 R Rofbe B 25 AR, ik & Z KT T

¥R T HK Fafif PK &%, 5 UL Fa 4k GSH,SOD . % 45Fe ATP &5 3 B 55 5 (P<0.05), &L EALI8 AT 48 SRR > s L

CD31 mRNA %k KT 2 & et % ERE 57 )6 R 535, 7 a-SMA #= Collagen I mRNA # ik /K -F3p % E A% P<0.05), Z5if: &ot#

BR T S 2 T ARHE R ) R fn B KR i’i%é’f—%ﬁﬁﬁm»%&ﬁ%#ﬂﬁ JBELZ S LA et &

KR : R vT S BR M R s AR 4T AL

thE 425 :R-33;R587.2;R243  STEKERIRAD: A XE4HS:1673-6273(2022 )07-1234-05

Mechanism of Mulberry Leaf Flavonoids Regulating Myocardial

Mitochondrial Function and Fibrosis Progression in Diabetic Model Mice*
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ABSTRACT Objective: To study the effect of mulberry leaf flavonoids on myocardial mitochondrial function and myocardial
fibrosis in diabetic mice, and to explore the specific molecular mechanism of its effect. Methods: 45 ICR mice were randomly divided
into 3 groups, namely normal group, model group and mulberry leaf flavonoid group. The model group and the mulberry leaf flavonoids
group were intraperitoneally injected with alloxan saline solution to establish a diabetic model, and the mice in the normal group were
intraperitoneally injected with saline. The diabetic mice in the mulberry leaf flavonoid group were treated with mulberry leaf flavonoids
(1.0 g/kg/day) by gavage after the model was successfully established, and the normal group and the model group were treated with the
same amount of normal saline. After 6 weeks of treatment, the levels of blood glucose, blood insulin, liver glycogen, liver hexokinase
(HK) and pyruvate kinase (PK), myocardial mitochondria glutathione (GSH) and superoxide were measured and compared among the
three groups of mice. Dismutase (SOD), total calcium and ATP content, and cardiac CD31, a-SMA and Collagen I mRNA expression.
Results: During the study period, 3 mice in the model group and 1 mouse in the mulberry leaf flavonoid group died. After 6 weeks of
treatment with mulberry leaf flavonoids, the blood sugar of diabetic mice was significantly reduced, the blood insulin level, liver
glycogen, liver HK and liver PK content, and myocardial mitochondrial GSH, SOD, total calcium and ATP content were significantly
increased (P<0.05). Myocardial fibrosis indicators: the expression of CD31 mRNA in the myocardium of diabetic mice was significantly
increased after treatment with mulberry leaf flavonoids, but the expression of a-SMA and Collagen I mRNA was significantly decreased
(P<0.05). Conclusion: Mulberry leaf flavonoids can significantly reduce blood sugar levels in diabetic mice, improve their glucose
metabolism and myocardial mitochondrial damage, and delay the progression of myocardial fibrosis.
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Table 1 Primers were quantified by the real-time PCR method

Gene name Primer sequences
D31 Forward: 5'-GACGTGCATTCCAACCAACC-3'
Reverse: 5'-GTGTGGGTGCAAGCAGAAAG-3'
w-SMA Forward: 5'-ACACTCCAGCTGGGCGGGGAC-3'
Reverse: 5'-TGGTGTCGTGGAGTCGGCTGC-3'
Collagen 1 Forward: 5'-ACCCAGTTTCCACCATGATT -3'
Reverse: 5-CCCAAAATGCAAGGAACACT-3'
PPARy Forward: 5-CGGGCCAAGAGTGTGCTAAA-3'
Reverse: 5-TGACGATACCGGAGCCAATG-3'
NF-<B Forward: 5-CTCGCTTCGGCAGCACAGT-3'
Reverse: 5-AACGCTTCACGAATTTGCGT-3'
SIRTI Forward: 5-GCTGATGCCAGGGTCTTGAT-3'
Reverse: 5'-TGGTGTGTCCGTTGGAACTT-3'
B-actin Forward: 5'-GGCTGTATTCCCCTCCATCG-3'

Reverse: 5'-CCAGTTGGTAACAATGCCAGT-3'

L4 FITZS %

WFSERE fE ] SPSS20.0 HEATIC R GET7 o087, HINER Ty
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Table 2 Comparison of blood glucose changes in the three mice (mmol/L)

Post-treatment

Groups n Prior treatment
Two weeks Four weeks Six weeks
Normal group 15 6.35+0.83 6.42+0.99 6.50+0.98 6.43+0.79
Model group 12 16.23+3.84° 18.99+5.34 19.68+5.11° 20.342+5.82°
The mulberry leaf
) 14 16.55+3.92® 15.15+4.02* 11.28+3.56™ 9.83+4.13*
flavonoids group
F 19.536 11.238 13.481 10.952
P <0.001 <0.001 <0.001 <0.001

Note: a versus normal group comparison, P<0.05; b compared with model group, P<0.05.

2.3 PERBE

LR HENATT 6 A5, SR B B /) BB 2K

BRI ZH /N MBS 2K SE . APBEIR . AT HK 1 PK S APBHIE AT HK F PK & i S5tk U 4 1 ey, 22 R g 2 AL
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Table 3 Comparison of glucose metabolism indicators after mulberry leaf progesterone treatment in the three groups of mice

Insulin Hepatic glycogen HK PK
Groups n
(pg/mL) (mg/g) (U/g(pro)) (U/g(pro))
Normal group 15 25.42+2.44 8.92+2.53 15.42+3.81 340.21+56.93
Model group 12 17.56+6.02° 4.53+0.68 * 8.89+4.35° 322.32+74.1
The mulberry leaf
) 14 21.22+3.68* 8.05+2.65* 13.86+4.82* 318.62+70.84
flavonoids group
F 7.682 9.532 13.527 1.035
P <0.001 <0.001 <0.001 0.135

Note: a versus normal group comparison, P<0.05; b compared with model group, P<0.05.
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SIS R L s /N B UL R A
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Table 4 Changes in total calcium and ATP of myocardial mitochondrial GSH, SOD, after mulberry progestin treatment in three groups of mice

GSH SOD TCa ATP
Groups n
(pg/mg*pro) (U/mg*pro) (nmol/mg*pro) (mg*pro/mL)
Normal group 15 5.92+0.22 4.52+1.13 24.89+9.32 0.23+0.05
Model group 12 4.56+0.29° 3.58+0.95* 15.38+8.64° 0.13+0.08*
The mulberry leaf
. 14 5.12+£0.39° 4.56+1.32° 20.39+7.67* 0.19+0.07®
flavonoids group
F 3.532 2.829 13.258 12.007
P 0.038 0.043 <0.001 <0.001

Note: a versus normal group comparison, P<0.05; b compared with model group, P<0.05.
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Table 5 Comparison of cardiac CD31, a-SMA and Collagen I mRNA expression after mulberry leaf progesterone treatment in the three groups of mice

Groups n CD 31 a-SMA Collagen I
Normal group 15 1.00+0.12 1.00+0.09 1.00+0.05
Model group 12 0.41+0.08" 2.03+0.14° 2.32+0.23¢
The mulberry leaf flavonoids group 14 0.67+0.18% 1.49+0.52® 1.62+0.41%*
F 13.258 15.372 11.259
P <0.001 <0.001 <0.001

Note: a versus normal group comparison, P<0.05; b compared with model group, P<0.05.

2.6 PPAR~y # NF-«B i #

AL LA R /) LG UL PPARy il SIRT1 mRNA K35 7K
SR FIEF 41/, T NF-kB mRNA kKP4 5 F IEH
A, 27 ERAG G E L (P0.05); R0 B ERIETT 6

JiJg , 0 ERALRE PRI /N BRUC UL PPARy il SIRTI mRNA 3
SRR L 1 2 | T NF-kB mRNA 32 15 7K S5 b 80 4 [
%, 2R BEBAGIAE L (P<0.05), Wik 6,
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Table 6 Comparison of PPAR~y and NF-«kB pathway expression in heart tissue after mulberry leaf progesterone treatment of three groups of mice

Groups n PPARry NF-«xB SIRTI

Normal group 15 1.00+0.09 1.00+0.11 1.00+0.08

Model group 12 0.35+0.12¢ 3.32+0.23° 0.41+0.12¢

The mulberry leaf flavonoids group 14 0.68+0.15® 2.09+0.35% 0.72+0.21*
F 13.827 11.653 12.981
P <0.001 <0.001 <0.001

Note: a versus normal group comparison, P<0.05; b compared with model group, P<0.05.
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