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Abstract

Objective: To investigate the mechanism of IL6 inducing calcification and osteogenic differentia-
tion of vascular smooth muscle cells. Methods: Vascular smooth muscle cells were cultured in vitro,
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IL6 and IL6 + CP690550 were given to the intervention cells respectively, and a blank control was
set. Western blotting was used to detect the expression of calcification-related molecules TNAP,
transcription factor Runx2 and Jak2, and the o-cresolphthalein method was used to detect the cal-
cium salt content at different times. Results: Compared with the blank group, the IL6 group had
significantly higher calcium content than the control group, and the expressions of TNAP, Runx2
and Jak2 were significantly up-regulated. After adding Jak2 inhibitor, the expressions of TNAP
and Runx2 were significantly down-regulated compared with the blank group. Conclusion: IL6
may induce osteogenic differentiation and calcification of vascular smooth muscle cells through
Jak2.

Keywords

Interleukin 6, Vascular Smooth Muscle Cells, Calcification, Osteogenic Differentiation, Jak2

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5]

M54k (Vascular Calcification, VC) Wil M2 ME B IEH . PRI . SRR T 28 S50 ,
R MR AR 1) UG R = AN TS AS R FEAR[1] [2]. 1% T3 WL i (Vascular Smooth Muscle Cell, VSMC)
TE 9 RE BRI DS 22 IR 2 BRSO R /AL IRRFAE , i A SG IR 7 runt A DG E% 5 R (Runt-related
Transcription Factor 2, Runx2) DL & 2 23 A4 57 14 B 14 ik BR 1% (Tissue Nonspecific Alkaline Phosphatase, TNAP)
(T E AT 75 S L 440 [3] . 1844 1 9% (Chrronic Kidney Disease, CKD) [ H & Al 5218 M B M it s v,
e R S I R LA S A ) B L B R 2 —, T /KPR SRR, S C MR (CRP), & ME4H
DRI -85 PR o LB 0 (1) S s PR 25 4] [5] [6]

WEFLRI, I35 403K 6 (Interleukin 6, 1L6)M LY /K -FBE & DhRE RS FEAL T 0, 1M 1L6
B ) B O MU PR T 3R AL [ 7] Caselli SEESE M7 1L6 T nl G2 e RSk S BOE T fa e N %,
MM 1L-6 & FFUGENTIRIT BB FE TR A, T R F-[8]. Hénaut L 25 &I 1L6 & VSMC i AL Fe™
I 4415 S RI[9], AENRIE B e B T, IL6 BUHA R IEFRICY) (W0 C M EEH, A H B TNF-0)fE
T T BE T K . RN, ARAMIT T QU] IL6 345405 4k AH 5 L D] () 23k A4S Ak 1 &5 -1 WL4H AR [ 10]
[11]. {HSZE, 1L-6 XF VSMCs #3845 BIALHA A TE 2 o

ARCE AR NN, EAN IL6 AN SIS, PRIT IL6 75 T P L4 B 5 1k A Ak
BRI .
2. MRS
2.1. 8

DMEM. 21k B (3 [ Gibco A7), IL6 (32 RD Systems), miH 7 F77(50 uM FiFA il
B2 10 uM p-HilEREN. 0.1 uM HBZEKAR, [N AEMIRIH A R AR]), —3it p-actin (35 Cell Signal
A7), Runx2 (£ Abcam A7), Jak2 (35 Cell Signal 2 &) 202 e SR M BB BE(TNAP, 3:[E Santa

Cruz Biotechnology A ), —HiEdHif 19G. FEHiE 19G (32 Abbkine A7), FITC 1% (Elabscience 2
7)), H5EERINAFECE & KAV AAIRAF), Triton X-100. DAPI V. LLIESH MG, 7 - 55 R,

Tk
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2.2, EBNMARNIEFRTREY

T 5K M BE B A BER A B LTS, JCH o B shiik,  FAER BB A v B BT sy 0.5~1 mm?
f/NER, FHZS SRR, Wi/ NEREE N 25 om?® SBRIEE IR, DL 5 Hfom? 55 35 1R T 55 SR 8
BN 4 ml & 33T DMEM (20% FBS), #3575 T 37°C . 5% CO, 5 7= # (IR FE 100%) P9 & B 15 9%, 44
PR, KRS B P R, 3 d B iE s IR, DU 3 d il 1 ik, BRI A%k 2/3 &,
TR87 1/3 IR, FR4nift & 2 80%, A0 0.25%fkEE AREH 1L 1:3 48, BUEE 3~5 AR i EAT 9256

2.3. BARENEZELMIEUR R F ST HHEXER R Jak2 RikKF

KF 5557 100 ng/ml IL6. 1L6 + CP690550 T-Fi4ifu, st Ta rdnf, S ANFEAREFL
O 20 g BB, £ R RN - RN ALK (SDS-PAGE) I UK G 4 I, LA 5% BSA VA % i 3
1 h, p-actin. Runx2. Jak2 (1:1000). TNAP (1:500) i TYE# 4 CHEE id %, TBST ¥ 10 min x 3
U R ERT R 1gG (H + L)Piik(1:10,000) % 5 T #EIRIE H 60 min, TBST ¥k 10 min x 3 X,
ECL W, Ws. B, . MRBIERGIIHAR, DEAXTHEEREEANRKER.

2.4, FSESENNE

K HE . 100 ng/ml IL6 F-Ti40MI 24 hy 48 h. 72 h, ZLfRSEIcTIRJE 400, B i A&
EARAAR A S &, A BCAERMEEASE. HEARERIESIRE.

2.5. GiitEFATE

B4 K SPSS 23.0 i it A3 T 400, THERAILL X +s RO, dHRICECRH SRR R T Z00, ™
WL LSD-t #55, DL P <0.05 NZFE G553 .

3. SLIRLGR
3.1 IL6 iRl ampaisit

KL 5 x 10YL A0 6 FLANIES SR, W45 T DMEM + B $3% 9% . A 100 ng/ml 1L6
TH4gHAE 24 h, 48h, 72h, BEHE&E, SRR, BREANEA L6 AELSEmEAnm, 27E
BH%il%#E (P <0.05), WK1,

0.5+
* -~ FHY
__ 0.4+ = |L6%H
I *
R 0.3 *
i ", O-
4 =
% € 0.2-
= ¥ e
0.1

T
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Figure 1. IL6 induces smooth muscle cell calcification
1. IL6 FSTBALHARS5 1L
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3.2. 1L6 @& _Fif Runx2 IS FiEil MR B H S L 5L

BAMILL 5 x 101 BT 6 FLANME R, H 4T DMEM + KB5S 859%. H 100 ng/ml IL6
TT4nf 24 h, B AERE H NATP. Runx2 IRIA, SR ER, B EAXN A IL6 44 NATP. Runx2
EARNFREHETE, WA 2,

RUNX2 | == sa (150KD

NATP | o s | 34K D

B-actin | em— s— 13K

B R
7 (ol
AR

Figure 2. IL6 induces osteogenic differentiation of smooth muscle cells by up-regulating Runx2
2. 1L6 i@id Fiffl Runx2 i S FBHL R B 5 1L

3.3. 1L6 AT A LB B AL A Jak2 BIFRIA

BAMILL 5 x 101 BRh T 6 FLANME R, H 4T DMEM + KB5S H59%. H 100 ng/ml IL6
T-Fignf 24 h, 0 Jak2 RIE, SR ER, BSAXMIEA IL6 4 Jak2 RIEH BT 5, WA 3.

Jak2 | = === | 130KD

B-actin | wm—> em— | 43K D

S
#S8

Figure 3. IL6 can up-regulate the expression of smooth muscle cells Jak2

3. IL6 AT EiEE iR AL 4RAa Jak2 BFRIE

3.4. 1l Jak2 BIFRET AT TR A SRR B 5 E

Y AnMILL 5 x 10%/L R0 T 6 LTSS I P, L4 T DMEM + B i S8 9% . A 100 ng/ml 1L6.
IL6 + CP690550 F-THi4Hf 24 h, 4G 4kAH 5 9 NATP. Runx2 [RIA, SR ER, B A IL6
ZH NATP. Runx2 & A RIEH B, LK 4.

RUNX2 [==+ === = = |I50KD

NATP | == s == |34KD

B-actin |ee— e— a— 43K D
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Figure 4. Inhibition of Jak2 expression can down-regulate osteogenic differentiation of smooth muscle cells

B 4. #0) Jak2 B9FRIA AT AR AL BB AR F 151
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4. g

WAL RN, IL6 HIAHM T DL S DA ies i, B adl ILe A4S El B m, R
TNAP [f130i5 IR, TNAP SR 4 B R BRI s a 40 M /A0 I SR S 1 7=, & T 3 AR B i
S A ) A SRR A R IR A IR O BRI o T 9T SR s TNAP AT ReAE R A E5 AT TT IRV AR #EFR[12] o
IR EFRATR DL IL6 iR EE 5B 7 Runx2 (R IR, N CP690550 ] Jak2 )ik,
A LA LA TNAP 3%, [RIH0H] Runx2 fIRIE .

IL6 & VSMC HUE B/ b KA AL B 25 S0 fEARANSZIe R R BL, IL-6 B SRR & A
70(HSP70) % ik /b MGP & T2 & A4 25 1 2 (Bone Morphogenic Protein 2, BMP2)3F P [ 3/ F , AT
et 7 VSMC #546[13]. HEBIIAE, IL-6 AT LLE 5 SRR 5 4F TR #R1 VSMC ik BMP2, TNAP
FIE A7 8 A (Osteopontin, OPN), Mifi 51 IMEF5K[11]. IL-6 A% KT «-B BLR(RANKL)SZ 1A #3571 1)
SRS, M IL-6 FORIE MR- RANKL i S0 TNAP. Runx2 fI3ik, FFHAERAMIHE T Pi S
) VSMCs #5411 RANKL a5 PE S 1 [14] o

IL6 A~ S5 T B i 1 A7 = Fh: 1) Jak2/Stat3 i&4%. IL6/IL6R/mgp130 & &Ml Jak2 Wilztk, X5
fif Stat3 AR, MTPRHE S5 S 2I4E%, EFAA)E3) CRP S CEAMRIL, FFES
5 MSCs Ak 3458 . 2) Ras-MAPK i&4%, gpl130 HIFIE ~ b M, fli&F SH2 M EA
F& R R AR WAL, AT Ras/RafIMAPK {5 5 id s, S 544K . 3) PIBKIAKT &%, %%
B ETRIEDIA R TR [15].

Jak/Stat 3% 3= H 52 T3t & (Interferon, IFN)-y Fil IL-6 SRR 52 (32 AR B0 &E , ERERETT. %%
HRRIG A T T R FE R AE o IL6 dlId 55 1L6 2145, 155 gp130 HIAIE — AL ) N, MIMIELE Jak2
HAT R (b, BERZILT) Jak2 7o 1k Stat3 FEHLBERRML, p-Stat3 5 SH2 &5 & T — Rk, HKHILE S
YHARAZ N5 DNA (R SN PR S5 A WS I DR (1 % 556 [ 16] [17]. 1L6/Jak2/Stat3 {5 5l 2 5%
HEEMAEY LR, PR, oth. TS SRR A AR T FE[18]. BB A R B
Jak/2Stat3 {55 @S EE#M A E . MM EA SRR RIEEEMEM, 20040 7 v DLE s
Jak2/Stat3 15 5 38 R 5T P A1 R 4 PR AN s 400 B A HE A FH TP I 1D EE 28 [19] [20]. CP690550
(Tofacitinib, FLi%E#)e)2&%E FDA £ 2012 FEHEAERI TS Jak Hl50, FH TR 770 FH IS S R AEE 1)
BHMPEREEESME RA , B ERIEEE EHH] JAKS, JAK2, JAKL (1 I1C 50 {43714 1 nM,
20 nM F1 112 nM, [fj Jak3 EEL/EIEMANME . FENAMFRIEL, HASSFRE[21] [22]. BrCAFRATH
CP690550 #Mlifil] Jak2 ik, W] LSNP LA TNAP (I3RIE, R #IH] Runx2 iR,

5. &g
b FRTIR, L6 TTREZIEIT Jak2 {52 5 Sl H A S T LN R B R 40 1k B A5 AL,

&E 3k
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