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Lead —induced transformation of mouse aortic endothelial cells into mesenchymal cells
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Abstract : Objective To investigate the effects of lead on the viability, morphology, and function of mouse aortic
endothelial cells, as well as whether it induces endothelial —-mesenchymal transition (EndMT). Methods Mouse aortic
endothelial cells (MAEC) were cultured in vitro and divided into a control group and a lead exposure group. The lead
exposure group was treated with lead acetate [Pb (Ac),] solutions at varying concentrations, with final concentrations of O to
160 pmol/L. The cells were incubated for 24 or 48 hours in a cell culture incubator. Cell viability was assessed using the
MTT assay, while an inverted microscope was used to observe cell arrangement and morphology. The concentration of nitric
oxide (NO) in the cell culture supernatant was determined using the nitrate reductase method. Western blot analysis was
conducted to measure the expression of EndMT -related proteins, including endothelial markers [platelet endothelial cell
adhesion molecule—1(CD31) and vascular endothelial cadherin (VE-cadherin)] and mesenchymal markers [vimentin, neural
cadherin (N —cadherin), and alpha-smooth muscle actin («—=SMA)]. Furthermore, real —time quantitative PCR (RT-qPCR)
was employed to assess the expression of EndMT -related mRNA. Results Compared with the control group, the lead
exposure group showed significantly reduced cell viability (all P < 0.05) and an increased concentration of NO in the
culture supernatant (all P < 0.05). Under the inverted microscope, disordered cell arrangement, morphological changes from

oval to spindle—shaped and irregular forms, and apparent “aging” were observed in the MAEC of lead —treated groups.
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Western blot and RT—-qPCR results indicated that the expression levels of endothelial markers

(CD31 and VE-cadherin)

were significantly decreased(all P < 0.05), while those of mesenchymal markers (a—SMA, N-cadherin, and vimentin) were

significantly increased(all P < 0.05) in the lead exposure group compared with the control group. Conclusions Lead could

reduce the viability of mouse aortic endothelial cells, alter their morphology, and induce their transformation from

endothelial to mesenchymal cells.

Keywords : cardiovascular disease; lead; endothelial cells; endothelial-mesenchymal transition (EndMT)
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A PN 7 (1) 70 5 2 AR A O 2R 1 A A G 2B 7K .
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SuperMix R & EFT PCR 9734 S0, WA 1k 0 4%
F:94 °C .30 s S, 9748 94 C .5 s, 1B K 60 C.
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R (B P<0.05); BIFTRAMEIREEMA N-
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CTRETHRFE BUE T 5 AR 5 umol/L 4 1Y vimentin £
FRBAKF S AL 225 g FE X (P>
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TXTREA , Z R A G L (P <0.05), &8 7]
5 MAEC 4l % A N e R st ek . WAL 4.

A B
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#
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) [ z
L
i [ -] oshA :
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- . D
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130 kD cn31 -
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= = s
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s [ -] e,
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BAARE,C.D W LR R 48 h EndMT AH TR 11 4545 S AN 22
P FRE . SXTHREA L, *P < 0.05, **P < 0.01; n = 3.

4 OR[RNHE BE A ) 2 R A R R S
4 EndMT #H3C 11 235 K T
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WiE s Ui, RT-qPCR &5 Won, P Rz [A] 78 )
EEAEAH OC mRNA Rk KA BB S E A RE &
AL A, SXF AN, B S umol/L 4
vimentin [] mRNA %3k /K- 5 X BEZH A EE 22 5% o450
2 E L (P> 0.05) A, HAbE 4 P4 VE -
cadherin ,CD31 [ mRNA £ ik K Fu > (5 P <
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KK Z (3 P<0.05), HAHEZZFH T
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mRNA R KkKF- A Th i B 3 MR A vk B i
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H e P AR
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—E,
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(NOS) B 3 NASTR] ME 78 [ #2856 NOS (nNOS) | 5
% NOS (iNOS) I P B2 NOS (eNOS) 4 i , 45 i 37 4
R IEAF M YIRE . M N NO 3222 i I 48

Rz ALY eNOS A o NO F TE F 43 6 %o T 1ML 45 Ui 4
INREE LT E, B A8 Y 7 1 I 145 9 5K 57 A6 ik
T3, WA N B R A S R 1 AN S P R A e 1
B o NO 7 AR s 2 N R D RB B O A ik 2 —
JEHVFZ 0 M A R F A0 — S oy > %
Y, 4% 5 % 2x i 81 NOS 4 Bl 1 FR A NO By e
B AR LB, 5 X R A He , 2R B 7% 5 4 4N
35 SR B NO WRBE T, X AT RE R H TIOR
B ) R R AL U T NOS AR R, s
F—Fp R HLE 2 W, NO A=A B, 2 5
A A AE PR F— 2 175 T S A I K, DA T sz B 4% S 11
FETE 2o IS SR TR PR 45 2 1 7 4% i 95 o 6 1Y) i 3
FER 2 1) SV I AR R IR AR O ML 9 05 % e 4] K Ak
P>,

AW KB, ARG AR R R A R A
EndMT. EndMT &R AGEF O NE | 148 155 & &
T A P AR (A A P X — i R RE S
FOO A BERT . EndMT |12 2 5 3h ik ok REfd 4k iy
KRR S A FE BEHL ) T B 2445 . A o
W, EndMT H A& — Ak A MR EE AL S Ry, i
—ASh A A AR, Y A A R R A T bR
Y, (B0 65— b Rz 40 4R AR B, BRI A
EndMT, 3X & P4 B2 240 i 0] 72 55 41 B b i ) 61k
BB BL, XARR T XFAH EndMT 2 5 (9%
i, W0 EndMT RS AT BB — AT AT = m
TBIT T I o AN TRIPE B A B R R &, AT RE S
£ EndMT 8 8] 7™ A AN [R] i i) 78 o & 0 2 A
¥ 3B, FR S 04 SR A af 4 B DI R 3 R B0 | o
BT R RPN R Y AR R RE fik & EndMT,
AHIF 5T A8 1o e BN 5 RT -qPCR 32 56 3k BH | LA
5.10 wmol/L Yy £ & 55 1 W 43 ) Ak 3 MAEC 41 ifg
&, N AMFR Y VE—cadherin .CD31 ) mRNA I
H E%ﬁﬂ(qz_l:lgé}: , 8] 78 )5t 41 bR & ) N—cadherin |
a—SMA .vimentin i mRNA F1%E [1£ kK FFH, &
N K2 40 il IEFE 28 107 EndMT .

ZE BRI AHFSE & B BE B0 /N B3 3k
A ORI S s R AR R s AN e o)
Jik P9 Rz 4 i A 9 Bz ) SR I Ak, R B S 0 i A
P B BL T B 5% B AL T S 06 AR Al (H A5 &
EndMT FHL ]38 26 A7 ff i — 2D 0E 5

EERR ARSI PRl 7E 1 F 45 i %
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