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[ ABSTRACT] Aim  To investigate whether N-acetylcysteine (NAC) can protect endothelial cells from high glucose
induced injury by inhibiting JAK2 /STAT3 signaling pathway. Methods Human umbilical vein endothelial cells
(HUVEC) were pretreated with different concentrations of NAC in vitro, and the optimal concentration of NAC was selected
to reduce the cytotoxicity of HUVEC induced by high glucose. =~ HUVEC were pretreated with the best concentration of
NAC, afterwards ,the survival rate of HUVEC was measured by CCK-8, the morphological changes of endothelial cell apop-
tosis were detected by Hoechst33258 nuclear staining, the protein expression of JAK2/STAT3 signaling pathway was detec-
ted by Western blot, and the level of intracellular reactive oxygen species was detected by DCFH-DA | the levels of intercel-
lular cell adhesion molecule-1 ( ICAM-1), nuclear factor-kB ( NF-kB), tumor necrosis factor alpha ( TNF-a),
interleukin-18 (IL-1B), IL-6 and IL-8 were detected by ELISA, and the changes of mitochondrial membrane potential
were detected by fluorescence probe JC-1. Results NAC pretreatment of HUVEC for 30 min could significantly
reduce the injury induced by high glucose, increase the cell survival rate, reduce the number of apoptosis, decrease the ex-

pression of cleaved Caspase-3, decrease the accumulation of intracellular reactive oxygen species and the loss of mitochon-
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drial membrane potential (P<0.01).

NAC can inhibit the up-regulation of p-JAK2 and p-STAT3 expression induced by

high glucose ( P<0.01), inhibit the inflammatory response induced by high glucose, and decrease the levels of inflammato-

ry factors such as ICAM-1, NF-kB, TNF-«, IL-18, IL-6 and IL-8 (P<0.01).

Conclusion NAC can protect HU-

VEC from high glucose induced injury by inhibiting JAK2/STAT3 signaling pathway.
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1.10  FIORERST JC-1 MM LR hI A RE B AL Y 3R 1L

FFERIERMBEIC-1 KRR, BARERN
10 mg/L, 1 &3t FR 24 F B WA E G a4
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B 1. NAC F0 AG490 Bi3% 40 mmol/L F#E5|2HY
HUVEC B4R E1%(n=5)
a Jy P<0.01, 5% HE4L LLE ;b g P<0.01, 5 HG 414,
Figure 1. NAC and AG490 reduced the cytotoxicity of
HUVEC induced by 40 mmol/L hyperglycemia(n=>5)
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B 2. NAC 5 AG490 & S #E%F S8 HUVEC /T (n=5)
a}J P<0.01, 5XHHA LLE by P<0.01,5 HG A ILEKL,
Figure 2. NAC and AG490 inhibit HUVEC apoptosis induced by high glucose(n=5)
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JAK2 RiER) LA

5% H#, HG 40 HUVEC p-JAK2 %3k B
i FFH(P<0.01), {HJE, 76 @& FE AL B HUVEC i,
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AG490 4b3 HUVEC % JAK2/STAT3 18 8% ) JAK
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HG 2] HUVEC p-STAT3 #3ikB % L F+, 726
AL B HUVEC 6, 6 7 mmol/L NAC B 20
pwmol/L AG490 TS At 30 min, F5-FH 40 mmol/L [
EELL I 24 h, REAH p-STAT3 By ik /K F-H] B F
e, 5 HG A i, 2 R A5t 2% E L (P<0.01),
B 7 mmol/L NAC 5% 20 wmol/L AG490 kb
HUVEC X} JAK2/STAT3 3 % H1 () STAT3 25 1 1B
R AL K- JC A g (1 4) .

N R e —
JAK2
GAPDH — e
4._

p-JAK2/JAK2

B 3. NAC 71 AG490 ##l 5 #EX HUVEC p-JAK2
RIEWRBIER (n=5)
a}j P<0.01, 5XHHRA LLEL ;b Jy P<0.01,5 HG A ILEKL,
Figure 3. NAC and AG490 inhibit the expression of
p-JAK2 in HUVEC induced by high glucose(n=5)

2.5 NAC F1 AG490 i 55 = #%15 S #) HUVEC
cleaved Caspase-3 EERIZHFA T
Exh B2 B, HG 41 HUVEC H i 1T & B
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cleaved Caspase-3 kBl & 7+ (P<0.01), [H)&,
TEE AL B HUVEC A1, 56 7 mmol/L NAC 1 20
pwmol/L AG490 Fii4b P 30 min , F/H 40 mmol/L FY
Wrab B2 24 h, 5 HG 41 L%, HUVEC i T8 H
cleaved Caspase-3 YRR B T F%, 257 H
iR X (P<0.01) , HARAEFT 7 mmol/L NAC 5
20 wmol/L AG490 4L HUVEC X cleaved Caspase-3
HH BRI W2 (#5) .
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aly P<0.01, 5541 ;b o P<0.01, 5 HG 414K,
Figure 4. NAC and AG490 inhibited the expression of
p-STAT3 in HUVEC induced by high glucose(n=5)

cleaved Caspase-3 weews N SN S__—com—" ——

GAPDH e S Sseih S0 0000 G500

cleaved Caspase-3/
GAPDH

5. NAC 71 AG490 B S B AR ARATER
cleaved Caspase-3 RiZHMEFHIEM (n=5)
a Jy P<0.01, 5% BEZ1 LL# ;b O P<0.01, 5 HG 414K,
Figure 5. NAC and AG490 attenuate expression of
cleaved Caspase-3 in endothelial cells

induced by high glucose(n=5)

2.6 NAC #1 AG490 BESHEETE A HUVEC HIER
AE
DCFH-DA 3% {6 46 0 2% 32 B, HG 41 HUVEC

N DCFH 4255 5t B ( mean fluorescence inten-
sity, MFI) )\ 100% I F+ 2 (318.2% £10.2% ) , $#&7~
20 6L P 3 T AR KT B B T S R R L 2
A E L (P<0.01), (B, 76 & B Ak 2
HUVEC Hj, ¢ 7 mmol/L NAC E 20 mmol/L
AG490 AL 30 min, F5FH 40 mmol/T. (14 i i ik 4!
24 h, T AR I8/ ROS (HERL MFT 58 5 4331
FREZE(177.5% £22.1% ) . (155.8% £15.8% ) , 5
HC A R AT # 2 L (P<0.01), Hphff
JH 7 mmol/L NAC E{ 20 wmol/L AG490 Ab FH I % fits
P ROS B4R TCE 2 (5 6)
2.7 NAC 1 AG490 Ml S HEFT B HUVEC B
fiE 2 Rz

FH 40 mmol/L FZBiALBE HUVEC 7 {if il PN Y
HRIEH T ICAM-1 NF-kB  TNF-o 2 (140 i /) % IL-
18 . 1L-6 1 1L-8 119 7 it B 3 2 | $27R = pl vl DL 3
FOARAE R 1G5k, TE = AL FE HUVEC |y, S5 11 7
mmol/L NAC 1{ 20 pmol/L AG490 T4t # 30 min,
FEH 40 mmol/L Ay AAL B 24 b, ] LAAE R AE K F
ICAM-1 NF-kB [ TNF-a J FI4H A % TL-18 . 1L-6 FlI
IL-8 M T, 5 HG A i, 2 5A BEW
it L (P<0.01), Hphffi A 7 mmol/L NAC
5% 20 wmol/L AG490 4k | X} % i [ F ICAM-1
NF-kB  TNF-a J [ 41 LA 2 1L-18 . 1L-6 Al IL-8 [
SRR (ET),
2.8 NAC 1 AG490 I #Il Z#EXT HUVEC LAk hy
E7Lvi)

JC-1 BOEHREH R 45 S R W], HG 41+ HUVEC
P JC-1 BRS8N B 2108, JC-1 H4okifk
REWLAOTICAIRT D | $EI 4 f Py 2w R
HAIK, HUVEC SRR 351 40)™ , (HJ2, 76 Spl Ak 21
HUVEC i, 564 7 mmol/L NAC 520 wmol/L AG490
FHALFE 30 min, T 40 mmol/L A AL 38 24 b, W]
DIXFPUask Fp g b iR 140, 5 HG 4 i 22 S A et
SR (P<0.01), HAMfdH 7 mmol/L NAC ¥ 20
pmol/L AG490 Ab3HIN AN 23 Xt i PN 4 b A4 S Ha A7 3
B (51 8) .

RIS &

JAK2/STAT3 Jj&— P 4fi jf {5 5 5% T %, & 42
PR35S s34k SRAE I TS  JAK2 J& T 5 H %
QAR ARG 2 — &AM 5 oAb A6 A 2 )
BN JAK2 (138000 5 5% S 3005 7 STAT3 11
WAL, B2 1LY p-STAT3 JE i — B A I A 41 it 5
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HG+AG490"

MFI of ROS

B 6. NAC #1 AG490 ##S #EETE HUVEC H24 ROS BIHER (n=5)
a} P<0.01, 5XMHA LLE b g P<0.01, 5 HG A ILEKL,
Figure 6. NAC and AG490 inhibit intracellular ROS accumulation in HUVEC induced by high glucose(n=5)

8000 150
~ 6000 o
=) 3,100
c £
= 4000 S
= L 50
5 2000 =
0
< &
250
200
d o
£ 150 >
@ Ry
— 100 0
5 =
50
0

NF- k B/(ng/L)
—_ - N
o o

o
o

[«]

IL-8/(ng/L)

B 7. NAC 1 AG490 I E #E5| i K fE E F ICAM-1,NF-kB  TNF-a &
B 4B/ 2 IL-1B.IL-6 #0 IL-8 BITRAIER (n=5)
a1 P<0.01, 5% HRL LUEE ;b 2 P<0.01, 5 HG 413K,
Figure 7. NAC and AG490 inhibit the release of inflammatory cytokines ICAM-1, NF-kB, TNF-a and
IL-1B, IL-6 and IL-8 induced by high glucose(n=5)

Han PIMMAZ , SR AN ES A, 51 R 45 R 3L A
LT ARBFSEER DT T JAK2/STATS 5538 &
5 bA S0 HUVEC #0445 5 0E (19 nT g ML K
NAC X 48 N B2 A3 EH

DAEARSE & L, F 98 JAK2/STAT3 {55 18 Bg 5
IR AT B R R RO LR AL ) . Manea 251
KIN, BHWT JAK/STAT 15 55 38 i nT 41 6 e i p% i 1o
PEAT ET-1 M7 800 ) B A i D e B, BELBT

JAK2/STAT3 {5538 J% 0T DL il w55 4175 5 1 3 1 41
FEAE AR R LA R AR K R e, R BE W
JAK2/STAT3 {5518 1% v] HE BV R A< R L4595 0 1Y) v
FEIRIT RS AT TR, 2T R B JAK2/
STAT3 15 538 & 7E MU0 S N Bz 4 i D g b i rp
FEERE X, IR JAK2/STAT3 3 B 7F 2 BHA S 1)
PNz D Re ket b i A FHAIL ST 1 B B FRATT 0 5K
Bt R0, T LABS JAK2/STAT3 {553 i
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B 8. NAC F1 AG490 M S #E3 HUVEC LA ERIRG1ER (n=5)
a i P<0.01, 53 B4 HLE b o P<0.01, 5 HG 41104,
Figure 8. NAC and AG490 inhibit mitochondrial damage of HUVEC induced by high glucose(n=5)

FEFN N EZ 40 p-JAK2 | p-STAT3 ()3 35 7K -1
B ETE, FIRF AT A SEERIE B 2 B AL BE Y HU-
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IL-6 I 1L-8 %5 RAE K I B3 41 P8 1- 2% H
cleaved Caspase-3 I E 1 % i Py 7% M 80 A m B S 3
TN e A AT 15 2R T B, B JAK2/STAT3 1553 %
FIPETE T RES 5 & i A S 19 HUVEC M0, &

2 FRATH AG490 (—Fh JAK2/STAT3 15518 1Y &
M) ) 7E F AL EE HUVEC FiBUARBES , v] B &5,
AR R RS R AT, AR A R R T A R 2
BRI AL R 3, 20N ICAM-1 \NF-kB | TNF-a
S IL-18 IL-6 il 1L-8 A4E PRI AE Jli i /b | 240 A7 1
RIS e D R A LR T R
cleaved Caspase-3 FEiRI /D 0] 32 41E 52 & I 0% 7T LA
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I BTG JAK2/STATS {5 5
it

CA 2SR IE NAC X N B 20 i A 45 3 4R
RO RS AE TP AE NAC RT3 40 A P A e
HRAKT G BRTEE EpR S 0 40 R T A T
I R IMIJEJ%%%%ED% NAC A B TG 2R 5 1E 5
RN B I RERE RS ST {H NAC XL EBE AT B0 4 B2
%mhﬂﬁ?ﬂéﬁﬁkz*ﬁ%ﬁ%o ABFFERTT NAC &
IR JAK2/STAT3 38 Bk -9 HUVEC %532 5
B S0 45405 FN 9 0E S 7, 45 26 B NAC o] £ 7
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