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Three drug§ inhibit phospholipase A,-induced high permeability of
endothelial monolayers'’

CHEN Si-Feng, LI Shaoc-Hua, DIMNG Feng-Yun
(Depurtment of Pathophysiologv, Second Military Medical Universitye Shunghai 200433, China)

ABSTRACT The permeability of aortic en- KEY WORDS phospholipases A: capillary

dothelial monolayers to fluid and albumin in- permeability; vascular endothelium ;
creased 13. 5 and 16. 1 times respectively after prostaglandins; platelet activating factor:
pretreatment with' phospholipase A, (PLA,. cholecalciferols

100 U-ml™} for 30 min. 1-{ p-Chloroben-

zoyl )-5-methylindole-3-acetic  acid ¢ 1.16 Phospholipase A. { PLA.) increased the
mmol+L7"), SRI 63-441 (30 nmol-L~'). and pulmonary vascular permeability and caused
1.25-dihydroxycholecalciferol (0.1 pmol-L~'3 pulmonary injury in isolated perfused guinea
decreased PLA,-induced high permeability. pig lungs'". Extracellular PLA, is associated
PLA; did not damage the endothelial cells sig- with many inflammatory diseases'!”. It

nificantly. Our results indicate that the ac-
tion of PLA; to increase the permeability of
endothelial monolayers is mainly due to PLA-
induced lipid mediators released from endothe-

causes the damages by generating proinflam-
matory products such as platelet activating
factor (PAF . arachidonate and their deriva-

tives-!**.  PLA. also increased the membrane

lial cells. permeability of endothelial cells (EC) and the
Received 1992-04-24 Accepred 1984-04-08 Teleases of lactate del-hydmgenase (LDI'-I_} , k_m—
! Project supported by the Mational Matural Seience Founda- inase 11 and maLondmldehyde from EC in hlgh

tion af China. ¥ 38270780. concentrations'".  Pulmonary responses in-
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duced by intratracheal administration of PLA;
were attenuated by a cyclooxygenase inhibitor
and a PAF receptor antagonist'*. 1.25-Dihy-
droxycholecalciferol {DHCC) is a differentia-
tion inducer which has profound influence on
the cell shape*™. Cultured bovine aortic EC
and human dermal capillaries ran 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 un-
published data3.
mine whether 1-{ p-chlorobenzoyl )-5-methyl-
indole-3-acetic acid (CMMAA. a cyclooxy-
gen- ase inhibitor ), SRE1 63-441 (a PAF recep-
tor antagonist ) and DHCC attenuate PLA, -
induced high permeability of endothelial
monolayers in a leukocyte-independent man-

This experiment is to deter-

ner.
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MATERIALS AND METHODS

PLA.. Dulbeccos modified Eagle’s medinm
(DMEM », DHCC. and CMMAA (Lot 19890704
were purchased from Sigma. Gibco. Roche Inc, and
Shanghai 17th Pharmaceutical Factory. respectively.
SRI 63-441, DI-erythro-hexitul. 2. 5-anhydru-3. i-
didevxyoctadecyl-carbamarte-2-quinolinicethyl  hydro-
gen phosphate. hydroxide. inner salt, was a gift from
Dr D A Handley. Sandoz Research Institure, USA.

Endothelial cells
sex weighing 190 + s 74 g were anesthetized. hep-

Sprague-Dawley rats of either
arinized, and exsanguinated- The thoracic aorta was
isolated and cut into rings of 1 mm. Ten rings were
placed into a flask with a bortom of 45 cm!? and cul-
tured in DMEM supplemented with 20 ¢ fetal bovine-
serum. After 60 h of culture, the vissue was discard-

The flask

The latter were

ed and the medium was changed paruially.
contatned only EC and blood eells.
cleared out after the cells were subcultured 1 — 2
umes. The EC gave regular confluent cobblestone
appearance and positive reaction o the antibody
against von Willebrand factor.

‘Permeability of endothelial monolayers Fluid fil-
tration coefficient (K;) and albumin clearance rate
were used o evaluate the permeability to fluid and al-
bumin. Cells 2> 10%in 1 ml were seeded onto the cul-
ture dish containing 2 gelarinized mrrocellilose micro-
porous (0. 8 pm pore size) filters. Twelve days after
seeding, the monolayers were used for measuring the
permeabilicy by mounting the monolayers on modified
Boydon chambers. The prepared filters were perfused
at 37 C under 2. 65 kPa with Hanks balanced salt so-
lution (HBSS) containing albumin 5 g-L~'. The flud
filtering through the monolayer and filter (out-fluid »
was collected for 20 mm. The collecting rubes were
changed every 5 min. The weight and albumin con-
The K and
albumin clearance rate (ACR) were calculated as fol-

lows., Ki{ml'min~'-kPa~'/m") = the volume uf the

centration in each rube were measured.

our-fluid/ (efficient area of the filter X time of collec-
ACR (g-min~' kPa~'/
m-) = albumin concentration ¥ K.
Kininase 11 and LDH measurement
and LDH were measured by colorimetnc methods.

tion X perfusion pressure).
Kininase 11

One umit of kininase II acnvity was defined as 1 ml

sample produced 1 nmol hippuric acid per minute at
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37C " tion of out-fluid were non-significant
Experimental protocol The monolayers were (Tab 1.

divided into 5 groups with 3 filters in each group:
contrel. PLA, 100 U'/ml medium. PLA:+ CMMAA
1.16 mmol L™, PLA: + SRI 63-44] 30 nmol-1.7',
amd PLA,+— DHCUC ¢ 1 pomcd 17"

of the monolayers was measured after 30-min pretreat-

The permeakility

ment with these agents.

Anulysis of duta  Results were evaluated using ¢

test.
RESULTS

Permeability of endothelial monolayers
PLA. increased K; and ACR more than 5. 338
and 3. 75 times ., respectively. within 20 min of
The effects of PLA. were inhib-
ited by CMMAA, SEI 63-441, and DHCC
tTab 1».

observation.

The changes of albumin concentra-
Tab 1.

*P=0. 05, "P<0.05. “P<0. 01 vs PLA; *P-<0.05.

PLA-induced EC injury The releases of
kininase 11 and LDH were not significantly dif-
ferent among the 5 groups except the de-
creased LDH activity from DHCC-treated
The detactment of EC
from culture well in PLA.-treated group and
control group were 19 987411 367 and D 225

+6 642 cells/well, respectively (P21, 007,

monolayers {Tab 1).

DISCUSSION

PLA. increased the permeability of cul-
tured EC monolavers sugdgests that PLA, has
direct effect on vascular permeability. It was
also found that PLLA. did not increase the kini-

nase 1T and 1.DH activities in the cultured

Effects of CMMAA . SRI 63441 {SRI ), and DHCC on PLA,- induced high permeability to [luid
and albumin of endothelial monolayers and to injury of endothelial cells.

Five monolayers in each gruop. vts.

*P<0. 01 15 control.

B PLA, PLA: PLA.
Control PLA; 100 Usml™! 1ny Ur-ml" 100 U-nql !
100 U s pl™! + CMMA + SRI + DHCC
- 16 mmol-L~- 30 nmol +L7! .1 pmol -
Filtracion ceetficient mlsmin™' *kPa~'/m®
D—5 min 2504042 375742 602 1634594 1 24641 311 8054 112
6— 10 min 1404 108" 2 48711 758 2124 177" 251 —78" LI et
11—15 min L4+ 601 2 D07+ 562 173+ 171" 95— 30 2954310
17— 20 min 1414242 1 0904501 131+ 56 93+ 30 261 + 3"
Albumin clearance rate. ml+min™' +kPa~!/m?
0— 5 min 1. 07+ 1. 06t 17. 20+ 14. 42 0. 58+0. 59" 5104618 LI i TN
6— L0 min 0. R0-L 0. 230 1. 4047, 31 . 07 4-q. 7ab L1140 58 Lol goay
11— 15 min 1. 7743 014" 8. 1342.17 (. EB+0. T [.31+1.27 Sz LLnd
16—2¢ min u. 844107 1. 1942 11 U414 31 o394+ iy ooy
Albumin concentration, g-1.7" ;
D35 min 1. 3840, 307 3150036 4. 10=0. 13 L P20, 56 Io11+mnl
6— 10 min 1. 2840. 35 4. 2240728 32 L1 1. 024D, &7 Loangm 13
11—15 min 11440, 26 1.33—0. 30 3. 61— 1. D 3.7940.72 120 T e
16— 20 min L 1340, 28 4. 18=0. 21 3 11=1. 28" 6240077 Lol o
The injury of endothehal cells
Kininase (1) 19, 34+5. 3 1. 3-2. 4" 11-0=5. 00 253, 7. 1h. 2+ 2.2
dL:lt;;i,gmabe U 4117 305 36" 3n1==0! 370449 1712
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monalayers very significantly. SREI 63-441 receptor and comv regulauan m CIED 1CTTT 2 odle.
and CMMAA prevented the Mul Coll Endocrnd Taue, 94, In1— 2ok

PLA -induced
high permeability. The above changes sug-
gests that the actions of PLA, is mainly medi-
ated by hydrolysis of membrane lipids ar the
activation of the intrinsic arachidonic acid

metabalism  with subsequent generation of
lipid mediators including platelet activating
factar and prostaglandins. .

The present study showed that DHCC d
creased the PLA.-induced high permeability of
aortic endothelial monolayers.  But the mech-
anisms by which DHCC decreases endothelial
monolayver permeability need further investiga-
ton.
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