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Experimental Study on the Therapeutic Effect of Tail Vein Injection of Bone
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ABSTRACT Objective: To compare the effect of tail vein injection of bone marrow mesenchymal stem cell on type 1 diabetes(T1D)
in immature C56bl/c mice. Methods: 3 weeks old C56bl/c mice was injected streptozotocin(STZ) 50 mg/kg by intraperitoneal for 5 days.
BMSCs were isolated from Tibia and Femur of C56bl/c mice by enzyme digestion and bone slice method. The induced differetiation abil-
ity of the BMSCs was detected by alkaline phosphatase staining and Oil-red-O staining. The flow cytometry was used to detect the phe-
notypes of BMSCs. The T1D mice were treated with normal saline and different doses of BMSCs by intravenous infusion, and the body
weight and blood glucose of T1D mice were detected regularly. The pancreas of the T1D mice was taken for pathological analysis which
were treated by BMSCs for 28 days later. Results: (1)The 3-weeks-old C56bl/c mice showed slow weight gain and significantly blood
glucose 14 days after the STZ injection. (2) The BMSCs were exhibited long spindle like fibers. ALP and Oil-red-O staining showed that
BMSCs could be induced to Osteoblast and adipocyte. Flow cytometry analysis showed that BMSCs overexpressed CD29, CD90 and
CD105, and rarely expressed CD31, CD34 and CD45. (3) The blood glucose of T1D mice decreased and remained stable which treated
with BMSCs. Pathological examinations on pancreas islets by H.E. staining and insulin immunohistochemistry demonstrated that the
pancreas islet of T1D mice in MSC treatment groups were recovered with the time of treatment, while the without any treatment group of
the pancreas islet was getting worse. Conclusion: BMSCs had a significant effect on T1D immature mice.
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Fig.1 The morphology of BMSCs
(A: PO BMSCs 40; B: PO BMSCs 100; C: P3 BMSCs 40; D: P3 BMSCs 100 )
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Fig.2 Identification of differentiation ability of the BMSCs
(A-B: Adipogenic ability was confirmed by the Oil-red-O staining 40 and 100 ; C-D: Osteogenic ability was confirmed by the ALP staining 40 and 100 )
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Fig.3 BMSCs flow cytometry analysis
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% 1 BMSCs i&77 T1D #hRIAETIER(n=10)
Table 1 The body weight of T1D immature mice changed by BMSCs treatment (n=10)
Body weight(g)
Groups
0d 7d 14d 21d 28d
NC 13.88+ 1.44 15.53+ 1.15 16.99+ 1.21 18.59+ 0.99 20.89+ 1.11
T1D 12.57+ 0.57 13.59+ 0.64 14.89+ 0.49 16.20+ 0.65 17.31+ 0.62
L-BMSCs 12.84+ 0.92 14.27+ 0.71 16.07+ 0.88 17.65+ 0.96 19.36% 0.76
M-BMSCs 12.79+ 1.13 14.42+ 1.04 16.14+ 1.12 17.70% 0.95 19.50+ 0.77
H-BMSCs 12.85+ 1.02 14.40% 1.05 16.16+ 1.26 17.77+ 1.16 19.40+ 1.20
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Fig.4 The body weight of T1D immature mice changed by BMSCs
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2 H5lE BMSCs jRIT 414 RAK PR A1 2L 35 10 5
FHIEHRHATEENEZF(E 7).
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WFR R H BB R B AR R, UL R A L B
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FURIT IR I 7 2R AR R IR B DRSS A IR WL
I, s eI R B e 2 2 1 o s T S B R IR U I dgteon,

% 2 BMSCs 47 TID 4 RIEZALR(n-10)
Table 2 The blood glucose level of T1D immature mice changed by BMSCs treatment (n=10)

Blood glucose level( mmol/L)

Groups
0d 7d 14d 21d 28d
NC 6.81% 0.89 5.96% 0.73 6.37+ 0.53 6.54% 0.70 6.57+ 0.64
TI1D 18.48+ 1.38 19.23+ 1.50 19.46x 0.98 18.98+ 1.69 19.66% 2.01
L-BMSCs 17.93+ 1.69 14.71+ 0.87 14.32+ 1.56 14.15+ 2.10 14.48+ 1.89
M-BMSCs 18.14% 1.15 14.99+ 1.59 14.20+ 1.00 13.37+ 1.02 12.70+ 1.17
H-BMSCs 18.21+ 1.07 14.43+ 1.12 14.49+ 1.07 14.13+ 1.32 14.19+ 1.08
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Fig.5 The blood glucose level of T1D immature mice changed by BMSCs

treatment (n=10)
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mmol/L, K5t BMSCs jA77 4115 & BMSCs JR77 41140
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Fig.6 Hematoxylin-eosin staining of the pancreas
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Fig.7 Immunohistochemistry analysis of insulin on the pancreas
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