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Rutin promoting the proliferation and osteogenic differentiation of stem cells from
human exfoliated deciduous teeth

FENG Ni, LI Yuehong
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Abstract Objective To investigate the effects of rutin on the proliferation and osteogenic differentiation of stem cells from human
exfoliated deciduous teeth (SHEDs) and its regulatory relationship with the Janus protein tyrosine kinase 2 (JAK2) /signal transducer
and activator transcription 3 (STAT3) pathway. Methods SHEDs were isolated and cultured in vitro. After identification, SHEDs were
randomly grouped into the control group (normal culture),low, medium, and high dose rutin groups (0.1,0.5,1 pmol/L), and the inhibi-
tor group (1 wmol/L of rutin+10 wmol/L of the JAK2/STAT3 pathway inhibitor AG490) . Alizarin red staining was applied to detect the
number of mineralized nodules, and the MTT method was utilized to detect cell proliferation. A commercial kit was used to detect cell
alkaline phosphatase (ALP) activity, and quantitative real-time PCR was applied to detect the mRNA expression of Runt-related transcrip-
tion factor 2 (Runx2), osteocalcin (OCN), and alkaline phosphatase (ALP) . Western blotting was used to detect the expression of Runx2,
OCN,ALP,and JAK2/STAT3 signaling pathway proteins. Results Compared to that of the control group,the optical density value of
SHEDs cells, the number of mineralized nodules, ALP activity , Runx2,0CN ,ALP mRNA and protein levels, and p-JAK2/JAK2 p-STAT3/
STAT3 were all markedly increased in the low , medium ,and high dose rutin groups (P < 0.05) . Treatment with the JAK2/STAT3 pathway
inhibitor AG490 attenuated the enhancement of rutin on the proliferation and osteogenic differentiation of SHEDs (P < 0.05) . Conclu-
sion Rutin promotes the proliferation and osteogenic differentiation of SHEDs , and its mechanism is related to the activation of the JAK2/
STAT3 signaling pathway.

Keywords rutin; Janus protein tyrosine kinase 2; signal transducer and activator of transcription 3; stem cells from human exfoliated

deciduous teeth; proliferation; osteogenic differentiation
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A, primary cells ( x 40) ; B, 3rd generation purified cells ( x 200).
E1 SHEDsHZA4FE
Fig.1 Morphological characteristics of SHEDs

A, vimentin staining was positive; B, keratin staining was negative.

E2 SHEDs#ZELRNFLEE x 200
Fig.2 Immunohistochemical staining of SHEDs x 200

A, low-magnification visual field (x100) ; B, high-power field of view
(x400).

E3 SHEDsHEZIHE
Fig.3  Alizarin red staining of SHEDs
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%1 &LASHEDs ODfELLE (x+s, n=6)
Tab.1  Comparison of the OD values of SHEDs in each group (x+s, n=6)

Group OD value at 490 nm
24 h 48 h 72h
Control 0.32 +0.03 0.46 = 0.05 0.65 + 0.06
Low dose rutin 0.64 £0.07" 0.78 £ 0.09" 1.02+0.10"
Medium dose rutin 0.79 + 0.09" 0.85+0.07" 1.17 +0.12"
High dose rutin 1.12+0.11"2Y 134 +0.12"2Y 151 +0.13"2Y
Inhibitor 0.73 +0.05” 0.81 +0.07Y 1.09 + 0.09"

1) P < 0.05 vs. control group;2) P < 0.05 vs. low dose rutin group;3) P < 0.05 vs. medium dose rutin group;4) P < 0.05 vs. high dose rutin group.

il (2.74 £ 0.15) SHEDs# L 25 15 8im W HFEAL 118.35 U/g £6.27 Ulg. 146.72 U/g +7.35 Ulg) & T+

(P<0.05), WLIK4, B HE T E R 4SHEDs ALPTE M58 (P < 0.05);
2.5 BT XTALPTE M52 H5ET w54 (105.96 Ulg + 5.39

control4l (71.36 U/g + 4.98 U/g) LA, A TAK.  Ulg) SHEDs ALPYE I B EFFHIK (P < 0.05)
o T ) 4SHEDs ALPTE 11 (9629 Ulg 541 Ulg, 2.6 % T X%fRunx2 .OCN . ALP mRNAZE A /K- AUSE R

A, control group; B, low dose rutin group; C, medium dose rutin group; D, high dose rutin group; E, inhibitor group.

El4 &HASHEDsEHERLASE
Fig.4 Alizarin red staining of SHEDs in each group
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Scontrol L FL 8, 2 TR Fh VBRI 4ISHEDs 55 T &4 L, M7 41SHEDs Runx2 (OCN |
Runx2 .OCN ALP mRNAZFATFE, HA TEFIEA  ALP mRNAFEIARE(L (P <0.05), W32,
SHEDs Runx2 .OCN ALP mRNAZ A H 5 (P <0.05); 2.7 TS Runx2 . OCN  ALP 2 JAK2/STAT3: [ &

%2 &KLASHEDs Runx2. OCN. ALP mRNAZKALLE: (x£s, n=86)
Tab.2 Comparison of Runx2, OCN, and ALP mRNA expression of SHEDs in each group (x+s, n=6)

Group Runx2 mRNA OCN mRNA ALP mRNA
Control 1.000.10 1.01£0.12 1.000.11
Low dose rutin 138 +0.13" 1.45+0.13" 136 +0.12"
Medium dose rutin 1.82+0.17" 1.96 +0.18" 1.78 +0.14"%
High dose rutin 259 £0.21"2Y 2.73 £0.25"2Y 246 £0.16"2Y
Inhibitor 1.46 +0.15" 1.58 +0.16" 1.42+0.13"

1) P <0.05 vs. control group;2) P < 0.05 vs. low dose rutin group;3) P < 0.05 vs. medium dose rutin group;4) P < 0.05 vs. high dose rutin group.
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1, control group;2,low dose rutin group;3,medium dose rutin group;4,

high dose rutin group; 5, inhibitor group.

B5 Western blotting#fllZ A8 Runx2, OCN. ALPXJAK2/
STATIEEE AR

The expressions of Runx2, OCN, ALP, and JAK2/
STATS3 pathway proteins in cells by Western blotting

Fig.5

&3 #LASHEDsHRunx2, OCN. ALPRJAK2/STATIEBEEHRIALLE (x+s, n=6)
Tab.3 Comparison of Runx2, OCN, ALP, and JAK2/STAT3 pathway protein expressions of SHEDs in each group (x+s, n=6)

Group Runx2/B-actin OCN/B-actin ALP/B-actin p-JAK2/JAK2 p-STAT3/STAT3
Control 0.24 +0.03 0.18 +0.02 0.21 £0.03 0.07 £0.01 0.12 £0.01
Low dose rutin 0.57 +0.04" 0.46 + 0.05" 0.54 + 0.05" 0.36 +0.04" 0.41 +0.05"
Medium dose rutin 0.91 = 0.08"? 0.85 = 0.07"? 0.89 + 0.09"? 0.68 +0.05"? 0.73 = 0.08"?
High dose rutin 1.26 £0.12"2" 1.35+0.13"2 1.41 £0.15"2¥ 0.98 +0.09"2"Y 0.96 +0.10"2"¥
Inhibitor 0.65 = 0.07" 0.57 + 0.06" 0.61 +0.06" 0.41 +0.04" 0.45 + 0.05"

1) P < 0.05 vs. control group;Z) P <0.05 vs. low dose rutin group; 3) P < 0.05 vs. medium dose rutin group;4) P < 0.05 vs. high dose rutin group.
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