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BRI SR 0 HRMEC 3 g %) BRZH M i B+ B RA 2 Bl + e RA 20 =i+ 3 Wk 8 RA 4
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(117.33+7.23) (78.67+4.04) (65.33+4.16) F1(52.67+6.81) 4, 4 L 45 s I BB 43 51 7 (45.00+4.58) |
(95.00+9.54) (84.67=+1.53) . (71.00%3.61) F1(60.00+1.00) 4>, & £ [6] 41 Jifd % 4= 3R 5F 6 40 M 50 M 45 s 0%
R L, 22 R ST 38 L (F=537.07 ,64. 63 .45. 58,34 P<0.001) ; 5 %+ BALAH Eb , & B 4L L= B + 41K
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A B A B W0/, 22 R AR Giit 2% 8 L (3 P<0.05) B & RA V2R Th e, 240 i 38 4= SR W) R AR, 1T
% 20 Jf 2500 A8 6 T8 BRUEO BT s/ 45 W B RA LI 448 it 188 A 2 G B A M IR A R UL B, ZE R A &
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[ Abstract] Objective To investigate the inhibitory effects of rosmarinic acid (RA) on high glucose-induced
angiogenesis of human retinal microvascular endothelial cells ( HRMEC) and nucleotide-binding oligomerization
domain-like receptor protein 3 ( NLRP3) inflammasome pathway-related proteins. =~ Methods The HRMEC were
divided into control group, high glucose group, high glucose +low concentration RA group, high glucose + medium
concentration RA group,and high glucose+high concentration RA group, and were cultured in viiro with conventional
medium, 30 mmol/L D-glucose medium, 30 mmol/L D-glucose+25 pmol/L RA medium, 30 mmol/L D-glucose+50
pmol/L RA medium and 30 mmol/L D-glucose + 100 pmol/L. RA medium accordingly. The 3-(4,5-dimethyl-2-
thiazolyl) -2,5-diphenyl-2H-tetrazolium bromide ( MTT ) assay was used to detect the cell proliferation. Transwell
assay was performed to detect the cell migration. Matrigel assay was employed to determine the tube formation ability
of cells. Western blot was utilized to detect the expression levels of NLRP3, apoptosis-associated speck like protein
(ASC) and cysteinyl aspartate-specific protease-1 ( Caspase-1). Enzyme-linked immunosorbent assay ( ELISA) kit
was used to detect the concentrations of interleukin (IL)-1f and IL-18 in supernatant of cell culture. ~Results The
cell proliferation rate,the number of migrated cells and the number of formed tubes were ( 100. 00+0.92) % ,37. 67+
9.02 and 45. 00+4. 58 in the control group, (163.56+1.46)% ,117.33+7.23 and 95.00+9. 54 in the high glucose
group, (152.29+2.90) % ,78. 67+4. 04 and 84. 67+1. 53 in the high glucose+low concentration RA group, (147.72+
2.22)% ,65.33+4.16 and 71.00+3. 61 in the high glucose+medium concentration RA group, (132.47+0.74) %,
52.67+6. 81 and 60. 00+1. 00 in the high glucose+high concentration RA group,respectively. There were statistically
significant differences in cell proliferation rate,the number of migrated cells and formed tubes among all groups (F=
537.07,64.63,45.58;all at P<0.001). Compared with the control group, the cell proliferation rate, the number of
migrated cells and formed tubes were significantly increased in the high glucose group,high glucose+low concentration
RA group, high glucose + medium concentration RA group and high glucose +high concentration RA group, showing
statistical significances (all at P<0.05). Compared with the high glucose group, the cell proliferation rate, the number
of migrated cells and formed tubes were significantly decreased in the different concentrations RA groups (all at P<
0.05). With the increase of RA concentration, the cell proliferation rate, the number of migrated cells and formed
tubes were decreased, and there were statistical differences among high glucose+low/medium/high concentrations RA
groups (all at P<0.05). There were significantly differences in the relative expression levels of NLRP3, ASC and
Caspase-1 proteins in cells and the concentrations of IL-18 and IL-18 in cell culture supernatant among all the five
groups ( F=145.12,422.82,463.79,2 019. 96,33 406.97;all at P<0.001). Compared with the control group, the
relative expression levels of NLRP3,ASC and Caspase-1 proteins as well as the concentrations of IL-18 and IL-18 in
cell culture supernatant were significantly increased in the high glucose group, high glucose+low concentration RA
group, high glucose+ medium concentration RA group and high glucose + high concentration RA group (all at P<
0.05) . Compared with the high glucose group,the expression levels of NLRP3,ASC and Caspase-1 proteins as well as
the concentrations of IL-13 and IL-18 were decreased in the different concentrations RA groups, and the differences
were statistically significant (all at P<0. 05). With the increase of RA concentration, the expression levels of NLRP3,
ASC and Caspase-1 proteins as well as the concentrations of IL-18 and IL-18 were decreased, and there were
statistically significant differences among high glucose+low/medium/high concentrations RA groups (all at P<0.05).

Conclusions RA can inhibit proliferation, migration and tube formation of HRMEC induced by high glucose,and

inhibit high glucose-induced activation of NLRP3 inflammasome signaling pathway.

[Key words] NLRP3 inflammasome; Rosmarinic acid; High glucose; Human retinal microvascular
endothelial cells; Angiogenesis
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H DR 5 AR A 15 i 7% ( diabetic retinopathy , DR) J2 ¥
PR S H IR IR O AE 2 AR N £ %
FSCE IR . DR M & B S5 Z RN RA X, %
By AR 0 200 A A e A R . R EIT TR
B, SR AL D R AE BT A L A8 TE B 51 A B i R
WEEF: 22 0 B S B HLAR o ROAE WA b & DR &/ MR
JE I R g, LR AT IR 45 G 5 T A 45 M BURE A7 1k
# A 3 ( nucleotide-binding oligomerization domain-like
receptors 3, NLRP3) ¢ JiE /M A i — T 4F O 4% 52 K 1T
9 40 M 5T 9 8 KR 5 32 A NLRP3 % i /) 1
NLRP3 55 B K 85 1 i 41 55 45 A4 3000 08 T2 A 5C UKL A
# [ (apoptosis-associated speck like protein, ASC) £ 2}
e &R K 4 AR 7 25 F -1 ( eysteinyl aspartate-
specific protease-1, Caspase-1) 4 il ; B W L G K 2
AR NLRP3 S8 /M ik S R i 7 A 40 i A &R
(interleukin,IL)-18 TL-18, AT B & % 5 b Y o A
W52 A B, NLRP3 ST /N A5 5 30 J 70 5 B A 7 A 1L
AR PR E AR, AT RE NG YT DR, JE S
A4k DR (proliferative DR, PDR) [ %7 # 5> 3k ik &
M2 (rosmarinic acid, RA ) J& — Fift K 4R f4 7K ¥ 1 ) 1% 2
EY, BAR SR EFEAY FEN, HIEEZ MR
SEVESOT AR BT AR o SR RA Xf DR (1
FH BRI AR B o PRI , A I 5 40008 8¢ A [w] o 4
WHE RA S i W 25 40N A0 0 I i 47 P4 B 4 i 14 2 LG
78 M8 R IE LR AR T LA & NLRP3 4 E /MAAE 5 38 i#
B

1 HR5TS

1.1

L1 4UfoRis AL R B & A B2 4 (human
retinal microvascular endothelial cells, HRMEC) & ( |7
RGBSR RA D) .

11,2 FZ0 S ALES M199 KE 52k a4 i i
0. 25% RE F (S5 Gibeo 2 H]) 37 % R ik
% % (£[H Hyclone A H] ) s RA (L 1E A YR A
R 2 1) 5 O A 3L {8 5 188 mk % ( tetramethylazothiazole
blue , MTT) ( 3£ [# Sigma 7\ &] ) ; Transwell /N2 | Matrigel
J& (& E BD 24 w)) 5 %4t NLRP3 £ i f& Hi {4 (NBP2-
12446, 3 Novus 2% 7)) ; Syt ASC H 3¢ [ Hi K
(ab155970) G Pi pro Caspase-1+pl0+pl12 BA 5L P4
(ab179515) (#[E Abcam 2\ H] ) ; %Pt GAPDH £ 77 [
P (AB-P-R 001) (HLH Bt = A YR A R 7)) 5 3
R E AL Y B (horseradish peroxidase, HRP) #1121 3
Lo —HL(BA1054) (R LEEAY TRARA A ; A

IL-1B 5k O 3% W B I %2 ( enzyme-linked immunosorbent
assay , ELISA ) 371 & F1 A TL-18 ELISA 7 & ( I
KEFFAEYIRHCA R AT o CO, fER B FRHM (H A
SANYO 24w ) ; 8 & % 38 ( H A Olympus 22 7)) 5 H
S bR AL (€ [H Thermo 23 H]) o

1.2 Jrik

12,1 Z0Ma35 3% v dl BB & VR A7 16 20 B
FEPRE A 37 C K B R, R R B B A A
5 ml M199 Bi 3R ZE MY B0 P B0 42 13 em, K i
i 1200 r/min #.0 3 min, 3 _F3E s &SR0 10%
G MW AR 1 WPt (HRR BEER)M
M199 55 37 JE 8 P 240 ML, B A W AT 3R 2, 35 Al 31 1 5 I
H, T 37 °C MR BE AR A R R B 5% €O, A
B ARA T B 7 o SR T A 43 8 0. 25% 9 B 1 I AL
JHID £ 11 3 P 5 W B 2000 VAR 58 8 ik ( phosphate
buffer solution , PBS) P& 41y 2 ¥ J5 1 200 r/min .0
3 min; JIITA 58 42 B 35 ik i) 7805 20 R, 10 3R B
WA, 7E 37 °C 5% CO, S AR FNE L 25 4 T 97 K s
Ir o T 20 AL 2 80% il 5 I, AR 4 AN [ b BHURE 48 g 23
NS SN B AL A0 R B SR, WAL AN e e
30 mmol/ L. D7 %5 Bl i) 1 77 3 b B 5%, v Wl + IV B2
RA ZH 40 75 & 30 mmol/L D-% 4585 & 25 pmol/L RA
ARG R b B SR, Mo+ P E RA A0 TE S
30 mmol/L D-% %5 ¥ &z 50 pmol/L RA 3% 55 5t dh B
F5 , B+ E VR RA 2020 M0 7E & 30 mmol/ T D-7 % Hik
J2 100 pmol/L RA W5 R P £ 5%

1.2.2 MTT LA 40 s 1 BUE KRS R /9240
i, ) o 200 S VR T B0 ML R 2 R A R =
5x10* A~/ml, SR 5 BeFh 8] 96 FLALH AR E 3 A KE
FL, AL 100wl 40 83k, W) i 352 8 25 AL, 740
Ha£L A% J& BB FL 9 A 100 wl TG PBS, F 37 C 5%
CO, M F09 B 20 e 1% 77 46 b 00 & 3 5 4% RO [R)
203 Ak AN I B 57 48 h, ) AL ANA 10 pl MTT,
T 37 CIHE T4k bE 5 4 h, Wl B SR U5 A
150 wl ZHIJEE AR & 10 min; R ] H 3l B A5 AL &
% fLAE 568 nm ZERYBOLEE (A) B, SLEHEE 3 K, 40
100% .

1.2.3  Transwell A A0S BUERZS R4
(¥ 200 6, 4 5 2200 LB TR, 2 HREE AL 5% 107 A 4 i 43 o
£ 6 fLA,7E 37 C AR B &A1 5% CO, i i s
FRAA B % 0 6 M 43 2H Ak B 40 B JF 85 3R 48 h,
0. 25% Jige & 1 i I Ak, ICAR A L ) 1 200 v/min £ 0
3 min, 2% 34, PBS # Uk 2 UK, TG ML B 5% 5k 58 40
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i, R H 40 f  E A 2% 107 A~/ml . 7E 24 FLAR
JIA 800 pl 7 10% Jif 48 L5 + 1% XL P 1) M199 15 7
e FFA transwell /NE L FE B E 5 B2 FP 200 wl £
H AR, T 37 C 5% CO, FiFRAA TR 5% 48 hy ]
PBS /N0 iE U transwell /NEE 1 R, AR TR 2% 70% vk 2,
PR VA I FE A0 1 b, S5 A 2 50 0. 5% 45 b 55 G WX 4
M HEAT B 60, T2 R h S 20 min; PBS W5 T4
FRER G b2 — R 0 7% 109 40 B, 76 30 8 8 600 T L
FEIFAT I T B A /D & AR 3 4> 200 A5 LB ) I
R A0, BT (B B A FEAS 1Y 30 6 40 0, e 20 180
3R

1.2.4  Matrigel ¥ K I 40 s 4 B2 02 0 4 C Rl ik
matrigel 523 6, I P& 24 FLARAI RS M A 4G Sk o HL 24
FLAR, B ALITA 200 wl @l AL Y matrigel B8, Jo T8 544 T
G B0 B 2530, 78 37 C R IR E 30 min, ARHE S04
b BRI 48 h, 0. 25% JB 5 B A0 40, G i v B
% FE T J B A0 B B T U He R AR AL 2% 107 A4 il
FERh R AR A 24 fLARH, T 37 C 5% CO, KA FIE
JESAE T 8557 24 h, T R T ST IR, LT &
eI 3 4> 100 FEHLEF , 5k AT Image] R 23 #r A 315
B ECH B .

1.2.5 Western blot 7 £l NLRP3 ,ASC #1 Caspase-1
IR - AL PN NG 48 h 5, 5 1T 40 M U 4R A
JfL L S WA S AR L SR T BCA 10 5 4 vk s B
FEARIRC 40 wg 7R i 5 77 % 10% SDS-PAGE | g
UK, IRIG FEENF] PVDF i 1 5 % 5t 42 0 B 5% IR
¥y TBST ¥ #= 30 PVDF 5 f T 23 B ik 3 5 H4]
2 h3 4352k NLRP3 474K (1:1 000) \ASC HTi& (1 :
10 000) ,Caspase-1 Hif4<(1:1 000) ,GADPH Hi{f (1:
1.000) F 4 C &M T E 5% TBST FE /3 eI 5,
HRP Fric i AR —Hi (1:50 000) F 37 C &M TR G
JFE 2 hy TBST 7875 Uk, ECL R @ BROG, 9 # IE F s
Fl BandScan 8473 #7587 K BEARL, L GAPDH g N 2
BT H W AR R & B b AT 3 A7
HE

1.2.6 ELISA KM K3 By b TL-18 . IL-18 i
WeBE 6 FLAR R 3 48 h 45 4140 LT R AE R
R AL i B ELISA 11055 & 1 96 LG bs e, 43 il ¢ &
25 AL AR EFL B B AR £ 5 25 B LI AR St A B
1.000 wl, #5 v FL A7 90 A ds L 20 500 i A B 9 o A0
DKE 5 100 wl, B bR AR BB, T 37 C &M T IHE
90 min; 37 AL N, FB )5 10 B LA 100 wl A4
FAHUAR TAEW , B S T 36 C & T E 60 min;
VEAR J5 B AL A 350 ol PRI, B 30 s, T

PR, B fL A 100wl B 25 & W AR W, B S T
37 CAMF T 30 min; 7 R AL HR, LT 5 ek 5
U, I BFLIMA 90 wl W a5, B S T 37 C &M T
EJCIE T 20 ming [ 5 LA 50wl 2083, 57 BV g
FRASCIN 5 4% FL7E 450 nm AL f) A {5, DL IL-1B IL-18 fx
HE ity B R PN A A, A B R 8 A s i A s ol £, i
LA S 11U o3 A7, AR 2 PR T AR O B U R AR
IL-18 I IL-18 Jii g e JE .
1.3 Geiteeorik

Kl SPSS 19. 0 Geit2# J A A7 e it o b o A BE
FHIHR ORI S WA K 5 IE S0 i, LL mean=SD 3%
I ER N T i R S I N B i) O Y Ul ST > e g L
A R BRI S RA 41 R+ R RA 4
B+ O RA 20 HRMEC b 20 Jifg 38 2 R G 7 4
K A i A8 T JE R NLRP3 5 13 A1 X 32 0K 4 L ASC
AR X ik i Caspase-1 8 A X ik & ) IL-18
TL-18 Jig i ¥ B ) S AR 22 53 LU B0 SR T B I 3R 07 22 0
B, 416 2 SR LSD- Kl . P<0.05 9 E 57 A
GeitE Lo

2 FR

2.1 %4 HRMEC #4/4 R Hpdg

MTT 256 45 5 8 7R, % B2 | = b 4 v B + 1K ik
BE RA ZH e B +rhifk B RA ZH R0 B+ v BF RA 4140
i 8 A 2245 51 R (100. 0020.92) %  (163.56+1.46) % .
(152.29+2.90)% . (147.72 +2.22)% FI ( 132.47 +
0.74) % £ A AN A R BIAE, 2RA5T %2
X (F=537.07,P<0.001), 55X AL, S 5
B+ BE RA 2 B+ vk 2 RA 2 R e + e VAR 2
RA 20 40 i 3 A= R B T+ &, 2 S A SR &
X (#)P<0.001), 5mEpditatt, &AW E RA 4
NG A R ] AR, 25 R A G R L (B P<
0.05), HFf#E RA ¥ B 0 7t = 40 Ha 3% A= 22 0] b AR
BT RA AL IA] 40 M 84 A2 R i, ZE R WA G E R
X (¥ P<0.05) (1),
2.2 £41 HRMEC iT B RE /7 b8

Transwell 5256 25 I 5 7, %F B8 41 =5 0 4 | e i +
TR EE RA 21 B+ P e B RA 2RI = M + i R 2 RA
YL 4 M B4 ) (37. 67+9. 02) (117.33+7.23) .
(78.67+4.04) . (65.33+4.16) F1(52.67+6.81) >, %
T M A Bk i, 2R A St L (F =
64.63,P<0.001) , 5§ BALAH LL , = 4L | e i + IRk
JHE RA 41 b+ vk i RA 41 Kb+ e RA 4119
TSN B 2, 25 WA SIFE X (P P<
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i AE A (%)

B 1 SEMAEEFREE A0 RA MM E 2508 MR A K
(BRR =100 pm) B i 4l 25 240 Hfg itk 0 %) B4 B B 38 22 (AR R =
100 pm) Gl + (R B2 RA 20 40 g B30 458 i B A B B (B
R=100 wm) Db+ BE RA ZH 20 M0 0k 450 v B + IR VR B RA
HA T THEBRR =100 pm)  E S +5 W 5 RA 4 40 M Bkt 5 i
W+ e BE RA 414 T FFE (BRI =100 pm)  F: 4 4140 3% A4 R L
B F=537.07,P<0.001. 5% B4 L2, P<0.001; 55 & B 41 LL
B,PP<0.05; 5+ IRV RA 4L, P<0. 05 5 B + vk i
RA 1 LL4E,"P<0. 05 (24 % Jy 22 50 BT, LSD-t Ky B, n=3) 1. 4f 1
L2 mMEAL 3 mBEHAR VR RA 414 mobli+ PR RA 41551
B+ W RA 21

Figure 1 Comparison of cell proliferation among various groups
A ; The cells in the control group grew in polygons and adhering to the wall
(bar=100 wum)  B: There were more cells in the high glucose group
than the control group (bar=100 pm) C:There were fewer cells in the
high glucose +low concentration RA group than the high glucose group
(bar=100 wm) D:There were fewer cells in the high glucose+medium
concentration RA group than the high glucose + low concentration RA
group (bar=100 um) E:There were fewer cells in the high glucose+
high concentration RA group than the high glucose+medium concentration
RA group (bar=100 pm) F:Comparison of the cell proliferation rate
among various groups F=537.07,P<0. 001. Compared with the control
group, *P<0. 001 ; compared with the high glucose group,”P < 0.05;
compared with the high glucose+low concentration RA group,‘P<0.05;
compared with the high glucose + medium concentration RA group,"P <
0.05 ( One-way ANOVA,LSD-¢ test,n=3) 1:control group;2: high
glucose group; 3: high glucose + low concentration RA group; 4:high
glucosetmedium concentration RA group;5:high glucose+high concentration
RA group

0.01) ; 5 S BHLLAH L, 25 A [k B2 RA 21 1 3F 7% 41 iy
B B>, 22 5 A S EE L (H P<0.001) ; fif
& RA WREE T, 30 40 i B0 W o 2D, 25 Wk B RA
AR R, Z R YA SR FE L (B P<
0.05) (&l 2).
2.3 %41 HRMEC 4 ¥ R RE ) H L
Matrigel ¥ SE5G 45 5 ox , X R4 | = B H | = p +
IRH B RA 4 (i B+ v W B RA 2R 8 0 + 73 Mk B RA
ZH 40 M 45 T TE B4 R (45.00+4.58) L (95.00=

400 i, ; e s 2 . 10Qdm
— P ——

100 i : 100 yim
R —

W
o
(=3
(=}

ﬁ*ﬁmﬂ@;ﬁzw

e : ' o2 3 4
o = o )

B2 HAMMITHENLE A XA NMEER D (48
SARR =100 wm) - B i B 20 G B 40 M ikt X aggﬂinag(/n i
PR =100 wm)  C @B +IR K B2 RA 41T #5410 g B0t B¢ i 2
A B (Z5 5 B R =100 pm) D+ ik 2 RA LIRS 40
R B B+ IRV RA 4LE— 208 (45 %6, AR R =100 pm)

B e B+ R A T2 RA 1 B A0 I 500t oo R+ v R T RA A7 BT 0 2
(S5 AR =100 ) F: 2% 4 40 HLT B 40 M B L %% F = 64. 63,
P<0.001. 5%} A2 HL 58, P<0.01; 5 B M40 HL 4% ,"P<0.001; 5 &5
W+ICHHE RA A1 L4, P <0.055 55 5 M + 1P o J% RA 41 Ho e, P <
0. 05 (BRI 2 43 4, LSD- k3, n=3) 1. X HEZH ;2. g Ml 405
3R HIR ML RA A4 @b+ Pl RA 41,5 @i+ =i E RA 4
Figure 2  Comparison of cell migration ability among various
groups A :There were few migrated cells in the control group ( crystal
violet,bar=100 um) B:There were more migrated cells in the high
glucose group than the control group ( crystal violet, bar = 100 pum)
C:There were fewer migrated cells in the high glucose+low concentration
RA group than the high glucose group ( crystal violet, bar =100 pum)
D: There were fewer migrated cells in the high glucose + medium
concentration RA group than the high glucose + low concentration RA
group (crystal violet,bar=100 pm) E:The number of migrated cells in
the high glucose +high concentration RA group was smaller than that in
the high glucose +medium concentration RA group ( crystal violet, bar =
100 wm) F:Comparison of the number of migrating cells among various
groups  F=64.63,P<0.001. Compared with the control group,”P<0.01;
compared with the high glucose group,” P<0. 001 ;compared with the high
glucose+low concentration RA group,“P<0. 05; compared with the high
glucose+medium concentration RA group,*P<0.05 ( One-way ANOVA ,
LSD-¢ test,n=3) 1:control group;2:high glucose group;3:high glucose+
low concentration RA group; 4: high glucose+medium concentration
group;5:high glucose+high concentration RA group

9.54)  (84.67+1.53) . (71.00=3.61) Fl (60.00 =
1.00) A, #5 20 [a) 4t B 45 1 8 BBk Lh e, 22 R A 4
T2 L (F=45.58,P<0.001) . 5% BZLAH L, S0
BRI B RA = B+ BE RA ZH R +
RV RA 4140 48 T8 iU B B3 2, 22 R i
it (¥ P<0.01) 5 5 @ B AH L, &5 AS [R) v BE
RA 241 4 g 48 I T8 BUBCS IR ik 2, 22 e ¥ Be it 2
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R=100 wm) B i 0l 25 240 i 3 s T2 0 8088 0 B4 ) 39 2 (b
R=100 wm)  Co@ B+ TR BE RA 20 40 M08 I T2 A 5508 v i 21 A
JEFBE(BRR =100 wm) D+ P RA 2 40 M08 0 ) o
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HL AN A TR BB o W + TR VR L RA 2 I R R (AR R =100 m)
F 45 20 200 M0 487 I T2 IR L % F = 45,58, P< 0. 001. 5 Xf B 41 L %2,
"P<0. 013 55 B LL 8" P<0. 055 5 5 BE + I W B RA 41 L B, “ P<
0. 05 ; 5 E M+t v RA 401 He i, P< 0. 05 (5 3 5 22 43 T, LD~
K, n=3) 1 XPHAZH ;2w WAL ;3. i Wl + IRV B RA 254 i+
FRRE RA 4155 m B+ Wk RA 4
Figure 3  Comparison of tube formation ability among various
groups A:Few formed tubes were observed in the control group ( bar=
100 um)  B:There were more formed tubes in the high glucose group
than the control group (bar=100 pm) C:The number of tubes formed
in the high glucose+low concentration RA group was less than that in the
high glucose group (bar=100 pm) D:The number of tubes formed in
high glucose + medium concentration RA group was decreased in
comparison with the high glucose +low concentration RA group ( bar =
100 wm)
concentration RA group was reduced in comparison with the high glucose+
F: Comparison of the
F=45.58,P<0.001.

Compared with the control group,”P < 0.01; compared with the high

E:The number of tubes formed in the high glucose + high

medium concentration RA group (bar=100 pum)
number of tubes formed among various groups

glucose group,” P<0. 05 ;compared with the high glucose+low concentration
RA group,‘ P<0. 05; compared with the high glucose +medium concentration
RA group, 1p<0.05 (One-way ANOVA,LSD-t test,n=3)
group; 2 high glucose group; 3: high glucose+low concentration RA
group ;4 :high glucose+medium concentration RA group;5:high glucose+

1. control

high concentration RA group

2.4 44 HRMEC # NLRP3 ,ASC . Caspase-1 & 43
ik g

Western blot 3L % 45 . 8 75, XF B2 NLRP3 | ASC
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AR, ZRYAE ST EE L (F=145.12,
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A AEHRHR . RA 4L = W+ P R RA 4L R = B+
B JE RA 2H NLRP3 (ASC I Caspase-1 F %t ik E1Y
HETHE, ZRWASIT 2B X (¥ P<0.05), 55
BEALM L, 45 W RA 41 NLRP3 & [ A X 32 1k 1 35 W]
WAL, 2 RHA LGB L (3 P<0.01) ;i RA
Ve FE (W TH i NLRP3 B [ AH X 3% 5K 5 B AIG, 45 W & RA
411 NLRP3 ZE (MM Rk it g, 2 R A G2 &
S (H)P<0.01) (& 4),
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B4 RAMK NLRP3 ASC #1 Caspase-1 EHREELR A: %

1 2 3 4 5@

4 NLRP3 ,ASC Fil Caspase-1 &AW kK B~D:4:41 NLRP3,
ASC Fil Caspase-1 & (A4 X ik & L% NLRP3:F=145.12,P<
0.001;ASC:F=422.82,P<0.001;Caspase-1:F=463.79,P<0.001. 5
XFHAZL H A, P<0. 055 55 S B 41 L%, "P<0. 055 45 3 B + I ¥ J& RA
ALHHEE, T P<0. 055 SRR+ RA AL, P<0. 05 (1 K )7 %
SrAT LSD-t K86 ,n=3) 1o XFHE4L ;2. M AL ;3 i B KR E RA
Y154 R BRI RA 2155 @l + R WK RA 41 NLRP3 AZ 1Y R 25
B SR R AL SR SZ IR 17 35 ASC I T A S BURLBE 2 1 5 Caspase :
e 2R K A& Z R S 1k A g s GAPDH . Hr iy 18 -3- 8 R 0 15
RA : K% 7 iR

Figure 4 Comparison of expressions levels of NLRP3, ASC and
Caspase-1 protein among various groups A :Electrophoretic diagram
of NLRP3,ASC and Caspase-1 protein expressions in each group B-D:
Comparison of relative expression levels of NLRP3, ASC and Caspase-1
protein among various groups NLRP3:F=145.12,P<0.001;ASC:F=
422.82,P<0.001 ;Caspase-1:F=463.79,P<0.001. Compared with the
control group, “P<0.05; compared with the high glucose group,bP <
0. 05 ;compared with the high glucose+low concentration RA group, “P<
0. 05 ;compared with the high glucose + medium concentration RA group,
1p<0.05 (One-way ANOVA,LSD-¢ test,n=3) 1:control group;2:high
glucose group; 3: high glucosetlow concentration RA group; 4:high
glucose + medium concentration RA group; 5: high glucose + high
concentration RA  group; NLRP3: nucleotide-binding oligomerization
domain-like receptor protein 3; ASC. apoptosis-associated speck like
protein; Caspase: cysteinyl aspartate-specific  protease; GAPDH:
glyceraldehyde-3-phosphate dehydrogenase; RA : rosmarinic acid
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0.001) (A 5).

60 150
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240 =100
= 20 2 %
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2 019.96,P<0.001

&5, 1P<0. 001 (PAH 25 24047, LSD-t K86 ,n=3)
AR RA 415 mibE+ R R E RA 41 IL: (LA LA 3
Figure 5
various groups A :Comparison of IL-1f concentration

IL-18 concentration

2

ZHMMEEF EERP IL-1BF IL-18 REIRELLE A K4 IL-1g K EHE F=
B4 21 IL-18 [ VR BF L4 F =33 406.97,P<0.001. 55 %f B4 452, " P<
0. 001 ; 15 B M 2H LU 45, " P<0. 001 ; 5 i B +IK 7 B RA 2 LB %, P<0. 001 5 55 5 i+ cp vk B RA 4 1L
Lo X HRAT ;2 B2 5 3 W bl + IRV B RA 40

Comparison of IL-1B and IL-18 concentrations in cell culture supernatant among
F=2019.96, P<0.001
F=33406.97,P<0.001. Compared with the control group,”P<0. 001 ; compared
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B : Comparison of

with the high glucose group,”P<0.001; compared with the high glucose +low concentration RA group,
“P<0.001;compared with the high glucose + medium concentration RA group,’P <0.001 ( One-way
ANOVA ,LSD-t test,n=3)

1: control group;2:high glucose group;3:high glucose+low concentration

RA group;4: high glucose + medium concentration RA group; 5: high glucose + high concentration RA
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