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Three drugs inhibit phosph0Iipase A2一induced high perm eability of 

endothelial m onolayers 

CHEN Si—Feng，L1 Shao—Hua．DING Feng—Yun 

(Department of Pathophysiology，Second Mih'tary Medical gm'versit3 ，Shanghai 200433．( ／1ina 

ABSTRACT The permeability of aortic en— 

dothelia1 m onolayers to fluid and albumin in— 

creased 1 3．5 and 1 6．1 times respectively after 

pretreatment with phospholipase A2(PLA2， 

100 U ·ml )for 30 min． 1一(P—Chloroben— 

zoy1)一5-methylindole一3 acetic acid ( 1．16 

romp卜L )，SRI 63—441 (30 nmo卜 L一 )．and 

1，25一d|hydroxychoIecaIcifer0l(0．1 mo卜L一 ) 

decreased PLA2一induced high permeability． 

PLA2 did not damage the endothelial cells sig— 

nifieantly． Our results indicate that the ae- 

tion of PLA2 to increase the permeability of 

endothelial monolayers is mainly due to PLA2一 

induced lipid mediators released from endothe— 

lial eells． 
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Phospholipase A2(PLA2) increased the 

pulmonary vascular permeability and caused 

pulmonary injury in isolated perfused guinea 

pig lungs⋯． Extracellular PLA2 is associated 

with many inflammatory diseases 0． 1t 

causes the damages by generating proinflam 

matory products such as platelet activating 

factor (PAF)，arachidonate and their deriva— 

tires l ． PLA also inereased the mem brane 

permeability of endothelial cells (EC)and the 

releases of lactate dehydrogenase(LDH )，kin— 

inase II and malondialdehy from EC in high 

concentrations ． Pulm onary responses in 
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duced by intratracheal administration of PI A， 

were attenuated by a cyclooxygenase inhibitor 

and a PAF receptor antagonist ． 1，25一Dihy— 

droxycholecalciferol(DHCC)is a differentia— 

lion inducer which has profound in{luence on 

the cell shape ”． Cultured bovine aortic EC 

and human dermal capillaries can express the 

DHCC receptor ． DHCC decreased burn— 

induced high vasopermeability of rat pads and 

PAF—induced high vasopermeability of lungs 

in vivo and in isolated perfused lungs(our Ha— 

published data)． This experiment is to deter— 

mine whether 1 (P—chlorobenzoy1)一5一methyl— 

indole一3一acetic acid (CM M AA ， a cyclooxy 

gen—ase inhibitor)，SRI 63—441 (a PAF recep— 

tor antagonist)and DHCC attenuate PLA2一 

induced high permeability of endothelial 

monolayers in a leukocyte—independent man— 

n er． 

a 

盖 ：一8 

‘l，HO 

1．2,Sl[Of1)~q)3 

M ATERIALS AND METHODS 

PLA2， Dulbecco's m odified Eagle's medium 

(DM EM )， DHCC ， and CM M AA (Lot 19890704) 

were purchased from Sigma，G ibco， Roche lnc，and 

Shanghai 1 7rh Pharmaceutical Factory，respectively， 

SRI 63—441， DL-erythro—hexitol， 2，5-anhydro一3，4一 

dideoxyoctadecyl--carbamate--2--quinolinioethyl hydro- 

gen phosphate，hydroxide，inner salt，was a gift from 

Dr D A Handley，Sandoz Research Institute，USA． 

Endothelial cells sprague-Dawley rats of either 

sex weighing 190土 s 74 g were anesthetized-hep— 

arinized，and exsanguinated The thoracic aorta was 

isolated and cut into rings of 1 mm． Ten rings were 

placed nto a flask with a bottom of 45 cm and cul 

tured in DM EM supplemented with 20 fetal bovine— 

serum， After 60 h of culture，the tissue was discard— 

ed and the medium was changed partially， The flask 

contained only EC and blood cells． The lalter were 

cleared out after the ceils were subcultured 1— 2 

times2 The EC gave regular confluent cobblestone 

appearance and positive reaction to the antlbody 

against yon W illebrand factor， 

Perm eability of endothelial monolayers Fluid fil— 

tration coefficient (Kf) and albumin clearance rate 

were used to evatuate the permeability to fluid and al— 

bumin． (~lls 2× l0 in 1 ml were seeded onto the cul— 

lure dish containing 2 gelatinized nitrocellulose micro 

porous (0．8Ⅱm pore size)filters． Twelve days after 

seeding，the monolayers were used for measuring the 

permeability by mounting the monolayers on mod ified 

Boydon chambers， The prepared filters were perfused 

at 37 C under 2，65 kPa with Hanks balanced salt go 

lution(HBss)containing albumin 5 g-L I The fluid 
filtering through the monolayer and filter (out fluid) 

was collected for 20 min， The collecting tubes were 

changed every 5 m in- The w eight and album in con— 

centration in each tube were measured ， The K r and 

albumin clearance rate (ACR)were calculated as lot 

lows． KF(m卜min一 -kPa ／m。)一 the volume the 

out—fluid／(efficient area of the filter× t me of collec— 

lion × perfusion pressure)． ACR (g· n一 -kPa ， 

m ) 一 albomi n concentration × K _． 

Kininase Ⅱ and LDH measurement Kininase U 

and LDH were measured by colorimetric methuds． 

One unit of kininase II activity was defined as 1 ml 

sample produced l nmol hippuric acid per minute at 
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Experim ental protocol The monolayers were 

4ivi4e4 into 5 groups m,lth 5{~lters in each group： 

control，PLA2 100 U／ml medium．PLA + CMMAA 

l 16 mmo[·L～ ，PLA + SRI 63—4 4l ∞ nmol·IJ～ ， 

and PLA2十 DHCC O．1 mnl·I 一． The permeability 

of the monolayers w as m easured after 30一min pretreat— 

ment with these agents 

Analysis of data Resulxs e evaluated using t 

test． 

RESULTS 

Permeability of endotheliaI monolayers 

PLA increased K F and ACR lnore than 5．38 

and 3．75 times，respectively，within 20 min of 

observation． The effects of PLA were inhib— 

ited by CM MAA ， SRI 63—441． and DHCC 

(Tab 1)． The changes of albumin conceotra— 

tion of OUt—fluid were non—significant 

(Tab 1)． 

PLA2-induced Ec injury The re,eases of 

kinjnase II and LDH were not significantly dif 

ferent among the 5 groups except the de。 

ereased LDH activity from r)H(’C treated 

monolayers (Tab 1)． The detactment of E【、 

from culture welI in PLA2-treated group and 

eontrol group were 19 987± l1 367 and 9 225 

± 6 642 cells／well，respectively (P> 0—051一 

DlSCUSSION 

PLA2 increased the permeability of cul 

tured EC monolayers aug~gests that PLA：has 

direct effect on vascular permeability． It was 

also found that Pl A!did not increase the kini— 

nase II and I I)H activities in the cultured 

Tab 1． Effects of CMM AA ． SRI 63-441 (SRI)，and DHCC off PLA!一induced high permeability to fluid 

and albumin of endothelial monolayers and to injury of endothelial cells． Five monolayers in eaeb gruop， ± 

·P> 0．05， ‘P< 0 0S， P< O 01 m  PLAt． ‘P< 0 05． P< O．Ol contro1． 
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monolayers very significantly． SRt 63—441 

and CM M AA prevented the PLA 一induced 

high permeability． The above changes sug一 

gests that the actions of PLAt is mainly medi 

ated by hydrolysis of membrane lipids or the 

activation of the intrinsie arachidonic acid 

metabolism with subsequent generation of 

creased the PLA 2一induced high permeability of 

aortic endothelial monolayers． But the mech— 

anisms by which DHCC decreases endothelial 

monolayer permeability need further investiga— 

tion． 
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三种药物对磷脂酶 A：所致内皮细胞单层 

通透性升高的抑制作用 

陈思锋 ，李 少华 ，丁凤 英 (第二军医大学 

病理生理学教研室，上坶200433，中国1 
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血管内皮细胞单层30 min，可使单层对液体和 

白蛋 白的通透性分别 升高14．5和 l6．1倍． 1一 

(对一氯 苯 甲酰 )5一甲 氧一2一甲基 吲 哚 3一乙 酸 

(1．16 mm ol·L )，SRI 63—44l(30 nmo[·l ) 

和 1．25一二羟胆骨化醇∞．1 t~mol·I )可降低 

PLA 所致 的通 透性 升高． PLA 对 内皮细咆 无 

明显损伤作用． 提示 PLA!升高内皮细咆单 屠 

通透性的作用主要由内皮细胞产生的晤质介质 

介导． 

关键词 堕旦堕堕垒；毛细血管通透性 
萱塑鏖塑堕；堑!! 堕 ：血小板激活园子 
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