OB AT AT AR A & B BE 18] 7 R T ARa X SIS S0 S /N Bk R R 4R B 28 iE
[E+ & NF-xB 15 518 IR 220

gk E T BB, R 2 B B EE B IR R R B EE ) 208 EE R, BRI 430063 5 2.5 LA IR EE B, BRI 430079]

WE: BB Kt T8 T T #(pentoxifylline, PTX)BE-A-H % 18] L /i T %8 fe(mesenchymal stem cells, MSCs)x Z454E A T
Bk 2Bime K E B F & NF«xB 5@ e % a, 7k WIS EERIREDRABE@IE, 24 641 F1BA. #
Jk-9% 'K J% (diabetic nephropathy , DN)4L . MSCs 8 .MSCs+PTX 0.1 mmol-L~! 41 . MSCs+PTX 0.3 mmol-L™! £8f= MSCs+ PTX
1 mmol-L'48, 5k JA ELISA # | & 28 % B 49 At IL-6 = TNF-a 4% , 5k i Western blotting 4] &40 % B 28 i, NF-«B p65,
IKKo % IKKB & &8 kik, $5R Sarmatart, DN 4 £ B4 el IL-6 #= TNF-a 4% 2 %3% 5(P<0.05), NF-kB p65.
IKKa & IKKP % @ Atk ik ¥ 2 Z 9 % (P<0.05), 5 DN 284816, MSCs & MSCs ABEA R B #E PTX FHiLaed A
20 2589 TL-6 & TNF-a 4% & ILEA 2 A% (P<0.05), NF-xB p65. IKKa & IKKP & & & ik ¥ 2 F EAK(P<0.05), 5 MSCs
28 b 4%, MSCs+PTX 0.1 mmol-L! 28, MSCs+PTX 0.3 mmol-L~! 28 % MSCs+PTX | mmol-L~! 2844 IL-6 #= TNF-0 &% % %
T %(P<0.05), NF-kB p65. IKKa #= IKKP #9%& & A8 £ ik 29 B %AK(P<0.05), H 23 PTX RAEMRHIME, £ PTX
BRA MSCs @i 4ph ZMiFFTHIDRAB @I NFxBE 5 @B EERLERTKFHDN LA —Zags7ER,
KR TET TA; RHE AR Tale; Bk AEmE,; XERT; NFxBE5iE%
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Effect of Pentoxifylline Combined with Bone Marrow Mesenchymal Stem Cells on Inflammatory Factors
and NF-kB Signaling Pathways in Glomerular Mesangial Cells Induced by High Glucose

YAN Jixi!, ZHA Shujuan!, TAN Huan?[/.Department of Emergency Medicine, Wuchang Hospital of Wuhan(Wuchang
Hospital Affiliated to Wuhan University of Science and Technology), Wuhan 430063, China; 2.Hubei Cancer Hospital, Wuhan
430079, China]

ABSTRACT: OBJECTIVE To explore the effect on pentoxifylline(PTX) combined with bone marrow mesenchymal stem
cells (MSCs) on inflammatory factors and NF-«xB signaling pathways of glomerular mesangial cells induced by high glucose.
METHODS Mice mesangial cells were cultured in high glucose in vitro and divided into 6 groups: control group, DN(diabetic
nephropathy) group, MSCs group, MSCs+PTX 0.1 mmol-L™! group, MSCs+PTX 0.3 mmol-L~! group and MSCs+PTX 1
mmol-L~! group. The levels of IL-6 and TNF-o, in mesangial cells of each group were detected by ELISA. The expressions of
NF-kB p65, IKKa and IKKp proteins in mesangial cells were detected by Western blotting. RESULTS Compared with the
control group, the levels of IL-6 and TNF-a in the injured mesangial cells of DN group were significantly increased(P<0.05), and
the relative expression of NF-kB p65, IKKa and IKKp proteins were significantly increased(P<0.05). Compared with the DN
group, the levels of IL-6 and TNF-o secreted by mesangial cells in MSCs group and MSCs combined with different
concentrations of PTX groups were significantly decreased(P<0.05), and the expression levels of NF-kB p65, IKKa and IKKf
proteins were significantly decreased (P<0.05). Compared with the MSCs group, IL-6 and TNF-a levels in MSCs+PTX 0.1
mmol-L~! group, MSCs+PTX 0.3 mmol-L~" group and MSCs+PTX 1 mmol-L~! group were significantly decreased(P<0.05), and
the relative expression levels of NF-kxB p65, IKKo and IKKP were significantly decreased(P<0.05), and it was PTX
concentration dependence. CONCLUSION PTX combined with MSCs can treat DN by inhibiting the expression of NF-xB
signaling pathway and the level of inflammatory factors in glomerular mesangial cells induced by high glucose.

KEYWORDS: pentoxifylline; bone marrow mesenchymal stem cells; glomerular mesangial cells; inflammatory factors; NF-xB
signaling pathway

W5 R 975 ' 95 (diabetic nephropathy, DN)Z&—F  FEZLG I, B /INER 2R IS 441 A3 o 7= A= 40 Bt /L okt
FEE RS A E, EAKRME ISR DL EEW SRR ST E Nk R, YR
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2 1t 52 3] 5 IR e e R RS I, W] AR
R 1 ARAE PR3 s s LA B A, R,
S F1E DN 19 & A= AR i v BLA B ™,
o I AT 0 3 T B /N ER R A AL, 0 4 A R
TFEik, M= DNBL, i, #iHmE DN
i R AN A A T R R 2Ry T i LK,
#8178 Ji + 41 ffd (mesenchymal stem cells, MSCs)/&
— PP A Z ) TS RE I LR T Al , A 2R
IR ST Fh O RAFERE, 2R 2 T
ANLIEY AT, CLBR ] 7] B (pentoxifylline, PTX)
e — P LB RS AT A ), RREE INAHAL P cAMP,
AIECE M s 1%, JFEADIR . el DL
PUAF AL IOA/E RIS F SR IESE PTX AT 23508/ DN
BE PRI T E AR AR, L, AAFSER
FHREER %5 /NER 2 A0 A 2 DN {RSMEERL
MSCs Fl R BES 20 B/ NR R AL G 57 ), 5
PRI E PTX B4 MSCs M 48537 5 B /N ek &
JEESAE R (52, 0120 et RAE ML .
1 #MR5REE
1.1 Bk

4 6 A EF AR AL C5TBL/6 /NRL, &, 1R
Bt 20~22 g, SLH APV ATIES : SYXK(FF)2018-
0104, W9 3 #db& ¥ s DMEM-LG(3E H
Hyclone, #%5: SH30021.01); PBS. Bk FlE(H¢
51 P1010. T1350)¥0 B AL 5T &35 FITC brid
P B 5 . PAB160027). H4REA &
(interleukin-6, IL-6)ELISA i & (%75 : RA20607).,
Ji 83 YR AT H F-a(tumor necrosis factor-a, TNF-o)
ELISA i & (575 : RA20035). HRP #Ric I FEHT
L 1gG(%5: PAB160011)F1 HRP FRicHIFHi %
IgG(#25 : PAB160009)¥ 1 H X7 Bioswamp ;
CD30-APC(ZE [ Biolegend, %75 : 102312);
CD90-APC(#% 5 : 17-0909-41). CD105-APC(%%5 :
17-1051-82)¥14 | 22 [E eBioscience; #di a-SMA
PR (BT . ab5694). Pt nephrin FUIR(TT 5 :
ab216341) . #Hdi NF-xB p65 Piik(155 : ab16502).
NPT IKKo HUR(EES . ab227852), bt IKKP
LIk (BT : ab124957) A L[ Abcam; fb5: A0k
732 Millipore, $%%5-: WBKLS0010),
1.2 Ik
1.2.1 MSCs 4r& 5855% B 6 JAMRER AT i A
C57BL/6 /MR, SIHENL AL FE J5 FEE & B

R E AN 242 2020 4F 10 A2 37 255 19 1)

JE B FNBCE, I 5 Uy o i 2 R e B o P S A
¥ DMEM-LG 35353 bt B 86 31 il B R 4 i
B, FH Percoll 435 (1.073 g-mL~")43 55 MSCs
A, B MSCs Bi 721 10% 64 117 12 1% 8T
') DMEM-LG }35#%EH, BT 37 C. 5% CO, 1%
TR IR . A B T ARl A ik 80%~
90%H, TR IR
122 W41 A YK E MSCs B 3 18 MSCs
2 O DS = W O NS ) 1 T e A S TS
FE, BESFANCYA . CDI0S, CD90, CD30,
SEOGHRAEARIE R AT .
123 B/NBR RS /N BRI A E
JEFNBUEE, WS R SO BT R, 8 i ) D
2B /NER R4, H] DEME 58 85 37 3 s 7
B/NER, TR0 BE Ik E] 80%H), AR IR AL,
TR0 IR B T AT AR SR L 1 55 . A0 % 6~8
AT 2 S A /N ask 2R A

BEK RIFR R /NER RS0, 2R
B [5 %€ 10 min, 0.5% Triton X-100 B% & &
20 min, MAGPT a-SMA HLIRFE R 1 1 50) %
Bt nephrin PLRFEFELL 1 : 1000/ A—bt, 4 CHF
B ; AL FITCAric—dt, 37 CHFH 1h
J& AT B DB SE E o
1.24 PTX XT4HMadEtERm & PTX T
PBS, JHMCE M A 1 mmol- L' 1) PTX AT
BURBUE R I R LM RN MSCs 21 B il i 2
BTN T 96 FLAR H (HEF & . RAL 1x10°
M), 37 C. 5% CO2 53R4T HEFE 24 he 2K
JEIMA 1 mmol- L' PTX iAW, W H 48 h, $F
i MTT A 22 BB A0 i A MSCs 4 A7 % o
1.2.5 DN #ERGHE KL 4HA . F 30 mmol-L-!
o VAR R R N ER R A A £ DN AR
PR, SEE el . OXFHRYL. IEW REQE; @
DN 41 =fHss m s R A0 ; @MSCs 4 :
P4 450005 22 W55 40 i A MSCs 4 it 8] 42 4L 1% 35 T
Transwell /NEH, MSCs i HFTIE, KK
MMRE T L, FTEREFRWT LS = g0
4 K3 @ MSCs+PTX 0.1 mmol-L™' 4 . F
0.1 mmol-L~' iy PTX T i MSCs #41fl; ®
MSCs+PTX 0.3 mmol-L-'4{: F 0.3 mmol-L!
PTX -1l MSCs ZH 4l ; ©®MSCs+PTX 1 mmol-L™!
2H. A 1 mmol-L~' Ay PTX i MSCs ZH4H M .

1.2.6 ELISA #ll IL-6, TNF-o ik IEERF
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48 h JEMA A AL, Y8 IL-6 A1 TNF-a Y
ELISA 270 €010 B 45 &b 30 200 At 378 i b A 30 B
ODyso 18, SKJGTTHEIF B4 A RPN 1L-6 .

TNF-a 7K

1.2.7  HEEBEEEAD NF-xB p65. IKKa A
IKK B HHAEE HESHAREMELEA, 24
SDS-PAGE Hiyk . 4 BB P 3 7% I A T (4093
Ho SEMA—HI(NF-xB p65 1:2000; IKKa 1 :

1000; IKKB 1 : 2 000), = #HFE 1 h )5, H PBST
YRV 3 K. ARG FINAZ HRP FRic 9 2F00 B f
it IgGERBELL 12 10 000), FIIEE 1 h J5idkfT
2= R .

1.3 Gt

K SPSS 20.0 {41250 T, SLn 4L
WU X ts o, ZAMPERHAHEET 250
Br, P<0.05 hzmHAGIEE X,

2 4
2.1 MSCs 53 5%

5% 3 8 MSCs FERimieRAELK, HAlE
PRMARIE, UL 1AL A AR A ) 441 i 25 1 43
FARicYr, FHMERRCY) . CD105(96.06%), CD90
(91.97%); BIPEFRICH): CD30(0.20%), WL 1B,
TR B % e 25 A5 & MSCs FF1IE .

2.2 REEDOCKEE R MU

ZIEANME a-SMA $HTIARBHM:, nephrin HLiARH
P, SR A RN AE YRR, S5 R
K2,
2.3 PTX X 4 MOAFI5G 3200 52 0

1 mmol-L~' PTX il MSCs 40 A1 /NER R
JEANME)S, MTT K 2 FhanfpE 5. MSCs
20 RIS A (75.740.71) %, RN A 1S FE
H(74.710.67) % 25 R UL 1 mmol- L~ PTX XJ 41 i
AR, Fket PTX BEErEEm, Ao
o PTX H2R <1 mmol-L-" BV T TR
2.4 PTX HA MSCs X = 49 R BEE 20 i 1L-6
TNF-o 7K1 510

ELISA #5424 Z i IL-6 A1 TNF-o &5 2, It
AW Z IR, SR ER: SXRALE,
DN 2H Z JE 2 43 WA %) IL-6 K TNF-o 75 5k i
=1(P<0.05). 5 DN 41I#, MSCs 41 /% MSCs 41
BXCA R IRIHE BE PTX T4 28BS40 A 4316 1Y) TL-6 J%
TNF-o & 5 B B K (P<0.05). 5 MSCs 411t
¥, MSCs+PTX 0.1 mmol-L-! 41 . MSCs+PTX
0.3 mmol-L~! 2 % MSCs+PTX 1 mmol-L~! 4119
IL-6 F1 TNF-o 1% 2 i} 2 R [ (P<0.05), HEK G412
I PTX VR BRI, 5 5R R 1,

B Zhr: P1 CD105: P1 CD90: P1 = CD30: P1
] (=]
120 ] 4007 X120
3 400 ] e
100 ] 300 1 100
= 803 = 300 ] 2 ] =
: 605 P2 (0.50%) 2 ] P2 (96.06%) §200-' P2 (N8 %) : . P2 (0.20%)
] ] Fa \WIV70) @) 200 ] (96. @] ] o O 60 .
40 ] 100 40
20 100 ] 20
0 0 0 0
0 10* 105 10° 0 10° 100 10° 0 10* 105 10 0 10 10° 108
APC-A APC-A APC-A APC-A
CD105 CD90 CD30

BE1 MSCsHAMEREE

A-%5 3 /8 MSCs(100%); B—ifi 20A& il MSCs 4> FARic#: CD105. CD90 il CD30.

Fig.1 Morphological observation and identification of MSCs

A—-MSCs of third generation(100x); B-MSCs molecular markers: CD105, CD90 and CD30 were identified by flow cytometry.
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Blue Green Merge

B2 B/ERAR AL E(400x)

W ESRC AN, SEFRICH o-SMA,

Fig. 2 Identification of glomerular mesangial cells(400x)
Blue color was nucleus, and the green color was a-SMA.

#z1 A4 IL-6. TNF-a KFHIR(Xts)
Tab.1 Comparison of IL-6 and TNF-a levels in each group

(x£s) pg-mL~!
20 5 IL-6 TNF-o.
Xf HRZH 69.19+0.72 64.05+1.58
DN 4 208.29+1.37Y 325.3142.129
MSCs #1 144.40+0.662 238.74+3.882)

MSCs+PTX 0.1 mmol-L~' 41 128.63£0.56%% 190.68£1.53%%

MSCs+PTX 0.3 mmol-L~! 4] 105.57£0.66%% 158.71£0.90%%

MSCs+PTX 1 mmol-L™! 4 93.6840.46% 126.75£1.199%

T SXHHA g, VP<0.05;
te#s, »P<0.05.

Note: Compared with control group, "P<0.05; compared with DN group,
2P<0.05; compared with MSCs group, ¥P<0.05.

5 DN 4 b4, 2P<0.05; 5 MSCs 41

2.5 PTX kG MSCs X it s 2R A0 NF-xB
1 [ 72 3K 15 e
Western blotting Kl T #%-2H 2 R4 i H NF-xB
p65. IKKa & IKKP M FIFRIL, 55X AL,

DN FI 4] Z BRI NF-xB p65. IKKa M IKKB
2R A X 3R 3k & B 2 T 5 (P<0.05) 5 MSCs+PTX
1 2 3 4 5 6 1.0 -
2 08] @&
% o
9 06
2
IKKB-—-—-'. %0.4—
g
£ 021
GAPDH "= e anb aib ans e =

0.0 -

3 Western blotting 4 l| NF-kB p65.

DP<0.05; 5 DN 41 [b#, 2P<0.05; 5 MSCs 41L&, »P<0.05,

1 mmol-L! 414525 1 A /K -5 %7 B4 Jo i i 2%
S, SEORIZH S, MSCs 415 MSCs ZHIEA A ]
W PTX T Fild] R AR H NF-xB p65. IKKa M
IKKB i R IA i i E RN (P<0.05), 5 MSCs 414
I, MSCs+PTX 0.1 mmol-L™' 41 . MSCs+PTX
0.3 mmol-L~! 41 & MSCs+PTX1 mmol-L~! 4 i9
NF-kB p65 . IKKa Fl IKKP Y75 A2k B
FEAR(P<0.05), BXAZHE M PTX MREEMRHGME, 45
R 3,
3 Wit

TEE /NI 250 v, R IB S 4 o,
I8 3 B 2 5 Jmy 8 R AE KN FE SR EA T 1 B
BRpE h B SR E R, AR A L 48 A
JR R 1 2 X5 B ZINER R A7 1 9 B ) 9 A g 2 )
TNF-a AJ S RAE SN . FRE I8 15 LA S A Ay
GZ IR . WF5E R, 76 DN BE I . 4b
JE I BAAZ A B2 BRI TNF-o K TR, B
PRI K BB FIE PN TNF-o0 B9 mRNA 357K ik 2 5
FIEH KR, B3 SR 1L-6 2 S5HUAR 4 IE R
N, BRI IS 16 K B TR, A
RN, MSCs 41} MSCs HRA ARV E
PTX 1) 2 B4R A 43 WA 1) TL-6 S TNF-a & 7
WECT DN 41, HIRA 2 PTX W AR,
R PTX BEA MSCs HA Ml =S 3 B /N ek R
Hfi il DN B SEAE S Y B 24 H o TNF-a ]2 41
AR TE LS P9 B2 20, JHCmT s 8 A &4 i 2 L o)
RS AL T 1 A DA RN B /N ER I a7
PRI, TNF-o Fil IL-6 55 93 F 4H e X AT ) 5 240 A
AL 1 7 A DA S /NER FR B I 3 Ll
ANERUE SRR R, AR A P TR R, S

2 A

E=H DN4H

B MSCsé

[0 MSCs+PTX 0.1 mmol-L'4H
MSCs+PTX 0.3 mmol-L 4
MSCs+PTX 1 mmol- L4

IKKa 1 IKKB 89 % & & ik

1-XJ B840 ; 2-DN #; 3-MSCs 41; 4-MSCs+PTX 0.1 mmol'L~' #H; 5-MSCs+PTX 0.3 mmol-L~' £ ; 6-MSCs+PTX 1 mmol-L™" 4,

X HRAH LR,

Fig. 3 Expression of NF-xB p65, IKKa and IKKf were detected by Western blotting
1—control group; 2-DN group; 3-MSCs group; 4-MSCs+PTX 0.1 mmol-L™" group; 5-MSCs+PTX 0.3 mmol-L™! group; 6-MSCs+PTX 1 mmol-L! group.
Compared with control group, PP<0.05; compared with DN group, ?P<0.05; compared with MSCs group, ¥P<0.05.
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B B o> AR BE L T, B SAE AN, AR
HE LA Y AT B, BN B 404 EaE M, A
INEE B, fEHE DN 9 & A & 314,

ARITEHN, NF-xB J&—Fp 8 22 ) % S
T, AT, Az 2 RO R R O
% 52 M R . NF-xB AYE X e R
PEGE RN 2O HEE, Al AT Ak A IR A
R S AR PR Y S RRAE FHUST, IKK 2 R
RETHFHECRMRA, e NF-xB &G idf
A CEERE, TKK H KKo., IKKB Fl IKKy 3 4~V
PR, Horh IKKa Fil IKKB BA 225 1R 5 1 LG
PN . TEAERY IKK AT R f#«B, {1 NF-xB el
M\ p50/p65/xB 55 — 2R A rviffe 25 -3 1k o B A TKK
IGPE, AJ4Hl NF-xB p65 iifk, M52 NF-xB
G S0, AR R ERS DN 4l
B, MSCs 4} MSCs HERA AR PTX i
2H Z AR AL NF-xB p65. IKKo M IKKB & H#E
IR EREAL, HIRG A2 PTX W BRI
P AT WL, PTX BXA MSCs A 38 i #1] NF-xB
5518 4 NF-xB p65. IKKa M IKKPB 5 H 13
KX} DN R ¥EVER . MSCs A B 4046 DL K 34
FETERE, XL RE N HIAYT DN SRt TSR,
JHUT 207N MSCs A A DN K FUA N BOBIFSEIESE
MSCs Xf DN HA —& BiRITEH . AWFF8iE a4
AN S 3 — 2B UESE MSCs % DN FAY 7 /E I LA
FATRIHe BE () PTX BEA MSCs X DN (3437 /EH

2% bR, PTX B4 MSCs ] i # i NF-xB
S S Y Pk LA AR AR AN K E X DN PR
ARITAEA, HA PTX WREMRISE . J5 0% M 3h
0y S 5 R 440 L S 5 S AN () A B O TR TR IR A 1
MLHIBEGE, LA PTX BEA MSCs i397 DN #2141t
IR AL T
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