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[ ABSTRACT] Aim To explore the change of niiric oxide in human umbilical vein endothelial cells induced by different
dose of formaldehyde and the mechanisms of the nitric oxide change. Methods Human umbilical vein endothelial cells ( hU-
VECs 12) were cultured in dulbecco’ s minimum essential medium ( DMEM) containing 10% fetal bovine serum. At 80% con-
fluence, cells were washed with D-Hank’ s fluid and cultured in DMEM containing 1% fetal bovine serum for 24 h.  Cells were
incubated in the presence or absence ( control) of formaldehyde. In order to test the dose effect of formaldehyde - induced endo-
thelial cells change of nitric oxide, the cells were treated with formaldehyde at the dose of 0.0 Pmol/L and 5, 10, 20, 40, 80
Hmol/L for 24 h respectively. To explore the injuring mechanism of formaldehyde on endothelial cells, hydrogen peroxide ( 100
Pmol/L) , a potent free radical, was selected as a positive control; Vitamin C (100 mg/L), an antr oxidant medicine, was select-
ed as a protective group.  After 24 h, the transudation content of lactate dehydregenase was observed by colorimetry reaction, the
level of malondialdehyde in supernatant- conditioned media of cells was measured by thiobituric acid reaction (TBA) method, the
level of nitric oxide in the culture medium was observed to evaluate the influence feature of formaldehyde by nitrate reductase meth-
od, the nitric oxide synthase activity was measured by biochemical method, the protein and mRNA level of inducible nitric oxide
synthase and endothelial nitric oxide synthas were examined by immunohistochemistry and RT-PCR approach respectively to eluci
date the injuring mechanism. Results Formaldehyde conspicuously inhibited the activity of Endothelial nitric oxide synthas,
expression of endothelial nitric oxide synthas protein and endothelial nitric oxide synthas mRNA.  Formaldehyde induced the ac-
tivity of inducible nitric oxide synthase, expression of inducible nitric oxide synthase protein and inducible nitric oxide synthase
mRNA, and increased the production of nitric oxide, malondialdehyde and the transudation content of lactate dehydrogenase on
Human umbilical vein endothelial cells in dose dependent manner; Vitamin C inhibited the activity of inducible nitric oxide syn-

thase, expression of inducible nitric oxide synthase protein and inducible nitric oxide synthase mRNA, and increased the
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activity of endothelial nitric oxide synthas.

endothelial cells when the concentration is between 5 and 80 Hmol/L.

Conclusion Formaldehyde can conspicuously cause change of nitric oxide on human umbilical vein

This change is related to reducing the activity and expression of endothelial

nitric oxide synthas, and increasing the activity and expression of inducible nitric oxide synthase.
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thase, eNOS) f13% & A& — & {4 & A& B ( inducible nitric
oxide synthase, iNOS) — 01 F 4t 3 o 1L & 4 T2
8 FHFRAMNE (R P EHR) B Promega A F 17
B9 7= & ; Trizol eNOS 5| 47 iNOS 5| 47 GAPDH 5|
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eNOS & 7 T B 5 A0 i 2R, A% 3% 0 R R R
eNOS 25 [ 35 B PE; INOS 5E 7 T o 5 A 22, &%
HEPR RN INOS B [ RIE N, FEE R
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eNOS mRNA 5328 5 9 FE A P4 AR, 1T iINOS mR-
NA [RIEEIR R ET =, 44K C BE iR
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IS B E 3) .
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gy NOS ifith eNOS 3t P iNOS ¥5 14
IEH xR 11.5%0.7 7.5%1.1 4.010.9
5 Umol/L /T 10.030. 7 5.240.7" 4.540.3°
10 Hmol/L HIE 13.2%0. 9" 5.430.3" 7.8%0.7"
20 Mmol/L 1% 6.3%0.4" 4.4%0. 5 11.9£0. 7
40 Hmol/L HIJE 18.2 %0. 3" 3.630.5" 14. 4 %0, 5
80 Umol/L % 18.9 £0. 6 3.1 0. 40" 15.8 £0.2"
T((;OH:;/VI ] ;f; o 15.8 0. 5¢ 6.7 30.3° 9.130.6°
100 Mmol/L b E  18.4 0.8 3.630. 1" 14. 8 10. 8"

a A P< 0.05 b N P<0.01, SXEEALLLE: ¢ A P< 0.01, 5 40 Bmol/L H/ji%
&,

A RIEFEXT A, B~ F 25125 5.10.20 .40 F1 80 Bmol/L. HEE, G 24 100
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80 Hmol/ L. HEEZH, 7 A 40 Umol/L. H B4+ 100 mg/L 464 C 4, 8N
100 Pmol/L i EALEAH, M A Marker.

3 g

M5 N ThREAN 42 As KA R B HIIAEhER T,
I3 P B A8 2 As B HIRRAE 2 —, SIS s
TIE S P R 1 R S OE I I P B A i R 4 T B
As, FORWIRVE F B2 As — MNBERERKR R,
PR YR R S T 8 L 0 I RO PR S ) T AR
Y. PR EE 2 PR P 2 SSAO ik
PR W) = BERE =Y 2 —, it 55 B M S4E DNA
ERAR L BRE &Y, A En” . HF
51 P9 B ML AN . AR S50 FH H S 5 P9 Rz 4
i e 45 7 ST 40 A S A AR AR I 5 4 AR TS R NO
)& &, 410 NOS.eNOS A iINOS ) ¥& 11 e ik,
LI (1) K72 H EE (0.5 10.20.40.80 Hmol/

A NIEHSHB4L, BF 2> %125 5.10. 2040 A1 80 Pmol/L F 4L, G ¥ 100 mg/L

L) 5 14 Bz 4 3L 5% R i, H I 2 7] 0t R 3
200 LDH IR H, 5 S W R4l L5l N B S =
8, Ul B R T P O O 5 i A AR
SN ARG . (2) FRE FRAR eNOS i 1 Je
ik, 1 NO AEFEE, S INOS & T & KA,
FEAE R B NO. (3) FAEAL A VG fEAS [F]
T 30 8 R I oF eNOS AT INOS IS o 437 FR S W]
I RSN P R 40 B NO A B Y B2 4B ) T RE

SCHRTR R, TE P9 B 40 43 W4 10 I 89S P o
NO i IfiL B P 7 400 i L A 0 R i ek o = A
AT T, N R4 B E IR R L (1) eNOS fiE 1L T ™
AEIEE K NO, 18 I 40 M 9 2R 8 IR & 1 ( cGMP) 1& 1%
VAT L B R 5K 77 &7 Ot A S Y I R ot i
. B R, INOS BEiE S, PN R 40 M R A i
&2 NO FHFEM, NOMEA—F E MRS 0, HHE KR
AR B R T S Y ONOO™ |, %o 40 i 7= 28 25 M 4E F,
fEAR T e 5 AR B is A BE = e, 5 240 it
REFET . Rk, NO AR ELXT As IR AR B
BHEER L.

—FAAE A E(NOS) A& NO A I O s g . Ifi
B 40 NOS B R A SR —F AL E A EE(IN-
08S) Fl P J B — AL B A B (eNOS) PRl 2 . AR 3R
A, NO FZEH eNOS f# LA R, T eNOS 17
PERRR B IA TR, NO & kb, K 5 25 i 2 Ui 4,
s BT, & As RIGHEENEZ ", INOS
NAE Ca™ - 45 R A K, AR ER A N A S
L RS R AR KB 1 NO, 1 R4 A R 4R 5 R BE
T AR SIS HE AT R B, BE R R UK A B,
eNOS F13F 1 B AR BEAK, 10 Pmol/L H % 5 hUVEC-12
A ALEE IR, eNOS V5 M A /NG BT, vT RE S5 AL
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FRAER 7 B S M LR P AL 5% T INOS B 14 — %
BT, HOF R SR B AR M T R hUVECG-12 48 A
eNOS & H Al eNOS mRNA 3%, L iNOS & [ Al
iNOS mRNA )% i5. 5 Hmol/L B 5 hUVEC-12 44
M LR 7%, 5 1EH 6 R AH B, NO A= R BRI ( F4 40 i
R ) R R AR B IR BT D), HED R NO
F i eNOS &R, T eNOS 52 HI B 5 1 3 1 71 % 55
BRI ENO & Bk /b b5 H R BE 3 =,
NO A= Bz i, 80 Umol/L FE 5 hUVEC-12 41 ffg
FLEEFE, NO IR EE B S & T B 1 Xy B2, HE 2 ek
JE B HR S S80S INOS B UK & NO FITEi

HERCE—FPEMLETRE, i85 B HEAM
HAE AR L BB G, SR A E B S
Mussifn BA R EH . 2RI ME R, 445K C
R [RIFE b 308 %% FR I 51 B2 1Y) eNOS V& 14 14 °F B,
{HX} eNOS mRNA RIATLCIH M, fERgitE R CH
FEAI B 5 5 1 iNOS 19 7% 1 5 3R 08 13 T B I NO
A, BRFRARITE 2 NO P42 (1) ONOO™ %5 H HH 2.

A SIS WS TR 2= S5 N B 40 M 8 57 1
YRR HR NO A R AR 10 J2 NOS 1)iE PE 5 3R I8,
Wi BH P IR R BE R eNOS™ INOS RV 14 Al 3R 0,
T eNOS, F 1 iNOS, 1& i NO AR L, FEaa K
& PRI O NOS BTG T AR IE E NO AL XL
Al RE A RS TS5 N B2 4 M 4534 I B 2 — o NOS 1
HEHEAES H mRNA FlEE HRIEAF K, i85 NOS
I %, P9 YR I e 758 I R NOS (141
HIAIENO AR AL 5 S 8 B 4l 4 A et —
B SEIS IR, = 7T & H R T R NOS R 1

i 308 T SR P45 0 8 E A SR AR T 5 P B A M 4 4
YU 5 9™ R 7 i L SR RN R SR B F 7
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