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[ Abstract] Objective In China, the chromium-containing Chinese traditional medicine, Tianmai Xiaoke tablet
(TM), is used in the treatment of type 2 diabetes mellitus. However, its mechanism of action is not fully clear yet. The

aim of this study was to investigate the effect of TM on glucose metabolism in diabetic rats and to identify whether TM has
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a direct effect on islet cells through microRNAs. Methods  Thirty-two healthy 5-month old SPF male Sprague-Dawley rats
were divided into control group, diabetic group, low dose TM group (TML) , and high dose TM group (TMH). The miR-
NA expression profiles of pancreas samples were analyzed using microRNA array and verified by Q-PCR. Results Eight-
week treatment with TM significantly decreased the fasting blood glucose in the diabetic rats. The blood glucose was signifi-
cantly reduced in the TM-treated groups before and after oral glucose administration. Fasting insulin and HOMA-IR were
suppressed in the TM-treated groups. miR-448, let-7b, miR-540, miR-296, miR-880, miR-200a, miR-500, miR-10b,
miR-336, miR-30d, miR-208, let-7e, miR-142-5p, miR-874, miR-375, miR-879, miR-501, and miR-188 were up-reg-
ulated, while miR-301b, miR-134, and miR-652 were down-regulated in the TMH group. Through target gene analysis and
real-time PCR verification, we found that these miRNAs, especially miR-375 and miR-30d, could stimulate insulin secre-
tion of the pancreatic islets. Conclusions Our findings suggest that TM can effectively decrease FBG, enhance the sensi-
tivity to insulin, and also modulates lipid metabolism in diabetic rats. TianMai Xiaoke Tablet may improve the blood glu-
cose and alleviate the insulin resistance in diabetic rats through up-regulation of pancreatic miR-375 and miR-30d, promote
the proliferation of islet B-cells and inhibit the proliferation of a-cells, increase the insulin gene expression, up-regulate the

pancreatic let-7b, let-7e, miR-142-5p and miR-375, and suppress the function of cytokine-receptor interaction pathway

and MAPK pathway.
[ Key words]
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Fig. 1  Effect of Tianmai Xiaoke Tablet on the

body weight of diabetic rats
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Fig.2 Effect of Tianmai Xiaoke Tablet on the FBG

of diabetic rats
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Fig. 3 Effect of Tianmai Xiaoke Tablet on blood
glucose by oral glucose tolerance test in diabetic rats at 7

weeks after the drug intervention
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Fig.4 Effect of Tianmai Xiaoke Tablet on AUC of o-
ral glucose tolerance in the diabetic rats at 7 weeks after

the drug intervention.
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Tab.2 Differential expression of miRNA between the high dose TM group and diabetic rat group

miRNA £ FK 5 HUAE P{E LGREN AL 751
miRNA Fold-changes P -value Chromosomal location Mature seqence

rno-miR-448 2.175 0. 04844 Xql4 UUGCAUAUGUAGGAUGUCCCA

rno-let-7b 3.740 0. 02207 Tq34 UGAGGUAGUAGGUUGUGUGGU
rno-miR-540 2. 899 0. 04278 6q32 AGGUCAGAGGUCGAUCCUG
rno-miR-296 3.054 0. 02955 3q42 GAGGGUUGGGUGGAGGCUCUCC
rno-miR-880 2. 069 0.03130 Xq37 UACUCCAUUCAUUCUGAGUAG
rno-miR-200a 2.493 0.01933 5q36 UAACACUGUCUGGUAACGAUG
rno-miR-500 2.010 0.01848 Xql3 AAUGCACCUGGGCAAGGGUUCA
rno-miR-10b 3.413 0. 04138 3q23 CCCUGUAGAACCGAAUUUGUG
rno-miR-336 3.721 0. 00746 10q22 UCACCCUUCCAUAUCUAGUC
rno-miR-30d 2.531 0.01836 7q34 UGUAAACAUCCCCGACUGGAA
rno-miR-208 2.300 0. 46728 15p13 AUAAGACGAGCAAAAAGCUUG

rno-let-7e 3.268 0. 02307 1ql2 UGAGGUAGGAGGUUGUAUAGU

rno-miR-142-5p 3.582 0. 00483 10426 CAUAAAGUAGAAAGCACUACU

rno-miR-874 3.751 0.01429 17pl4 CUGCCCUGGCCCGAGGGACCG
rno-miR-375 3.412 0.02933 9q33 UUUGUUCGUUCGGCUCGCGUG
rno-miR-879 3.299 0. 00634 4ql12 AGAGGCUUAUAGCUCUAAGC
rno-miR-501 3.534 0.01714 Xql3 AAUCCUUUGUCCCUGGGUGAA
rno-miR-188 2. 609 0. 03009 Xql3 CAUCCCUUGCAUGGUGGAGGG
rmo-miR-301h 0.354 0. 05323 11¢23 CAGUGCAAUGGUAUUGUCAAAG
rno-miR-134 0. 458 0. 00298 6q32 UGUGACUGGUUGACCAGAGGGG
rno-miR-652 0.477 0.01357 Xql4 AAUGGCGCCACUAGGGUUGU

%3 miRNA S0FE i RT-PCR 45
Tab.3 Results of real time quantitative PCR of miRNA

. 5 HAE PAH
miRtNA Fold-changes P value
rno-miR-448 2.51 £0.21 0.015
rno-let-7h 3.93 +0.39 0.026
rno-miR-540 3.16 £0. 31 0.016
rno-miR-296 3.25+0.48 0. 021
rno-miR-880 1.93 £0. 27 0.019
rno-miR-200a 2.61 £0.44 0. 025
rno-miR-500 2.44 £0.38 0.015
rno-miR-10b 3.81 £0.44 0. 021
rno-miR-336 3.25£0.28 0.015
rno-miR-30d 2.84 £0.24 0.014
rno-miR-208 2.56 £0. 36 0. 023
rno-let-7e 3.23+0.25 0.015
rno-miR-142-5p 3.81 +0.46 0. 025
rno-miR-874 3.22 £0.31 0.018
rno-miR-375 3.16 £0. 34 0.015
rno-miR-879 3.16 £0. 38 0. 025
rmo-miR-501 3.74 £0. 45 0. 026
rno-miR-188 2.72 £0. 38 0.017
rno-miR-301b 0.39 £0.013 0.017
rno-miR-134 0.41 £0. 039 0.014
rno-miR-652 0.42 £0. 024 0. 021
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BEL ] miR-375 ik, S BOLBNR & bk
M. 7E RS B 4L, miR-375 AEIN i 4 % bl i
SR A miR-375 i Ik IF AL ATP
FEAE LA S T A e P R R Ca2 + BRI,
miR-375 50 i £ 25 43 W 1Y i J5 P95 . miR-375 fg
RPN UE 57 2 (myotrophin, Mtpn) ARk, L
BIRF IR g S R A A E . S,
miR-375 AEFEHIBES ZILPH LA, miR-375 it
/0N BRURE 5 224000 A 75 ok T, (L R 0 o s A
FE 2457 ML AT BE SR miR-375 AE N Bk
5 o OB, TR I 2R R R R 2R K, AT &
FOE A R BRI En, 2XFP miR-375 mlR /N B
(Y B 4 A 3G 5 e /0 30 B A B AR = 9D, miR-
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R4 ZHFIEN miRNA {391 NMEILR KEGG pathway 504 (FDR <0.001, Fold enrichment >2.0)
Tab.4 Pathway analysis of 391 target genes of the differentially expressed miRNA.

KEGG %5 HFR SN Kt HH
KEGG_ID Terms Counts Genes
MR 5 20 A T 32 EGFR, IL6, TNF, PDGFB, TGFBRI, MET, CXCL9, HGF, KITL, IL10,
rno04060 A B AE I Cytokine-cy- 20 ACVR2A, INHBA, TNFSF11, CCR4, CXCR4, IFNG, FAS, CSFIR, ACVRI,
tokine receptor interaction GHR
204010 MAPK {55510 18 EGFR, FGFR1, TNF, PDGFB, GRB2, TGFBR1, FGF16, NR4Al1, DDIT3,
m MAPK signaling pathway AKT1, MAPK1, CASP3, KRAS, MAPKI4, MAPK3, FAS, MYC, GADD45A
’ﬂ‘ =} y
rno04930 2 ﬁﬁ‘(flﬁ . 6 MAPKI1, TNF, SOCS3, SOCSI, MAPK3, MTOR
Type 2 diabetes mellitus
s 22 (2 Ly b
rno04910 ey 35455 9 AKT1, MAPK1, KRAS, GRB2, SOCS3, SOCS1, MAPK3, MTOR, PPARGCIA

Insulin signaling pathway

375 WBRAY ob/ob /]y BRUER R B 5 A, AR IR S

FARPUAPIRE™ | SEOT W™ 5 AR R R

R, miR-375 XS B 4l EA ZFEH  fdE s

e i 2 R ARIA AN W0, B 240 L 4 A AR A e B R K

PURZSSE, B, FATTHED R 22 1878 g il i I

PR RS K BUBRAR miR-375, I3 & B 45,

TR & o 4 MIIE 5, REAPR IR
TIH R T W P 5O PR AR Y 2H B i miR-

30d % L8, MIN6 4l il R 2 7E = b T, miR-

124a,miR-107 #1 miR-30d [ ; miR-296 , miR-484 ,

miR-690 F¥8""! miR-30d i 7 35 BEH i B 1 3

ik, #78 miR-30d T SHHRPCIRAS TS R

B DG, BRI, FRATTHEN K 22 178 Fr figid ik

R PR K BB R miR-30d (1)K S, 16 i g 1 R

BEPRFIR | AR AR

5 £ X
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