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Abstract

Background and purpose. The purpose of the work was lo give
a description of erythrocyte and fibroblast rmembrane fipid phase i
terms of molecwlar ordering and mobility, wsing the method of 2u-
mericai analysis of cloctron paramagnelic resonance, EPR, specira.

Material and methods: Bovine erythrocytes, Isolaled from fresh
biood, and fwo types of cell culfured fibroblasts- baby hamster iad-
ney (BHK), and hamster hung (VV-79)- cultured fibroblasts were fa-
heled with Bpophilic riiroxade spin probe, methyl ester of 5-doxyd
palmitate (MefASL{10,3)). The analysis of the measured EFR shec-
lra was performed using line shape simulation with the calculated
specira with different mobility restrictions in lipud bilayer struciures.
The cell membrane lipid phase characileristics were determnined i
terms of wo domatn classes, descrbed by different moiccular or-
dering, dynamics, as well as relative domain population. The experi-
menial conditions like femperature, buffer pH, calcium concentra-
fon, and osmolalily were varied in order lo detect the possibie
adjustment of membrane organization.

Results: The plssma membrane of fibroblasts showed a fagher
overall fuidity than the erythrocyie membrane, The difference was
indicaled by a loveer ordering and motional restrictions in the hipid
phase, aswell as by lovwer participation of the ordered domain ¢lass.
With increased temperalure, a typical decrease in ordenng, as well
as the decreascd parlicipstion for the crdered phase, were ob-
served in both types of celis. The imposed variations of pH, caiciuin
concentration, and osinolahy promoted different perfurbaiions of
the investigated cefl membrane characterislics, though the most
pronounced was the effect on the populabion of lateral domains

Conclusions: ficphysical state of membrane lipid phasc in erylr-
rocyles and fibroblasts was described w terms of two dasses of
linid domains, with different ordering and moticnal freedom of con-
stituent molecwles. QOrdering and motion, together with the domain
population, suggesied that erythrocyte membrane was markodly
more rigid, probahly due to the high cholesterol content, The indu.
ced differences in the domain population, thal were more prno-
unced than varration of ordering and dynamics in particular domain
classes, had been shown to depend an temperature, cstnolality, pH
and calciem voncentration. Significant dewiations of the measured
valpes of parameters from corresponding values of controf condi-
lians were most pronounced in case of V-78 fibrablasts, where the
cell poowation was synchronized in the G1 phase of cell opcle.
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INTRODUCTION

=i and protem mslecules aggregated in bilavar-
Jike stuctures represent the essential fealure of Hi-
g.ogcal membranes, In the pasl decsds, the linid
Lilayer labgral orgamzation was supplementad woth ‘he
cencep: of coexisling hgnd crdervad and Lanid disor-
dered rogions. Ths E‘.‘"‘I’!l"ﬂ[ll has boon well dosuimen-
tes for mediel lipid syslems, vsing varous expe:imental
teconiques as, for cmample, glacaupcle votaibad
MME of szlecovey deders’ad linic molecules in ph::-ts
choapid Eh"l&ﬂlﬂll_}l lyetropic systems (1), as well az
hrf.'.lulj.]hlhdm'"tl{:ﬂ.i approacheas (8). Moreover, some i
vestiganons have showed that the sorcept of Epid do-
mail zoexistence 15 reasonable also in the case of bio-
legica membrane (72). Among sther cell types, eryth-
rocyles an well as fibroblasls have besr used as
ebjecss of memsrane domain detecobon, Hlaciescenos
microscopy witn Sigital unage anagyss ensslad do-
main isuahization n memnbranes of ardarocytes ang
ervibrocyte glhosts, wb sone inccotion dhat calsium
inns are lvalved processcs of domain ofndlion ang
stezility @ 8) Anztber fluorescance leckrique, fluorss-
cence phota-bleaching recovery, has oeer used i: de’
mdon ol e2ll membrace lateral hessrogeneity of fibvo-
plasis, evalualed from the lateral Sdlusion of the lz-
beled molecules (/4.

Electron paramagnetic resonance of spin latzeled
membrane hpid phase provide, viathe measured spoc-
. an access o nformation on iocs. mo. r-::mL:r ar-
rangement ard ratational mokily ¥. Tke FFR line-chere
analysis allows detection of cocxdstng lpd phase do
mains hrough ke caloulation of suecnal compomornts
|hd| sure up te fit tae ozszivad spectrum Jelng 1his £

cach i ow ‘.-:lhﬂl'r]l'ﬂﬁf, we showed ha: some n'r:-*n
.L'l‘d 128, Tospondes o celain cxtomal influences by
charogng the laleral demala crganization In plant cell
memnzranes it 123 heen folid hal the domaln populs-
lior:of mam.zrane surfcs isrclatad tothe il ing wosis-
Ence {1 13 whilz momembranes of lung:. the acticn of
A% den .,hm"ed up in reladve Goma populalicn
-uha.lge cenlzrming with the etfect of A" an the cellu-
lay greererth 15),

In this work we appled ke improves methodoway
af ZPR SpecTutn & tﬂ.]‘f::i'h an spin labeles msmorang
hpid phiase of zavine arytarocyles and ko types of
hamster fibroblast cells it < fferont zhase of urawli
Thiose wpes of cells were chosen for the seavons of ne-
cessible data en molecular composition, oz well as b
CoInzanson betwaen difficren: physolozical furctons
of ervlarozywes and fizreblasls. The Jpid paase organi-
zat.ion ard dyramics of *he chosen ool monbanss
ware fxllawed In awide range of ‘emsersturs, exloma’
pH, calerum ion corcentrat.on, and osmelality it order
‘0 delec! possible membraie organizanon adjivstnen
L0 r,hdngcﬂ experamrenlal condinors

SR spoche sl ervirovl2 en ismbias: mocheatss:

MATERIALS AND METHODS
Cells

Erythirocyies ware sclalad from freshly dravm no-
ving bioos (cermiuged and zinsed hree lines) and
re-suspandad in PBS buffer soiyzion pH=1.4, osino-
lality 280 mmelkg) to hematoont S0%. 1 expenmonts
with changes buffer pH, the cells warn re-sussended
and ncubated in PEE. with pH raacing fromn 5.3 1o &.0,
tor 5 minule: bofore spin labeling. In experironts with
elovated extemal calcier concentration, the cells were
re-suspended and ingubated o TRIS - liilbd FUTA
bn:{fer 5000m0r (cenmel) or TRIS = Hmbd CaCls or TRIS
+ 10mkd Call2, for § minttes cefore soin labeling. In
expenrcits wath changed b I‘Lr tomiciy, cells were
ne-shgpersies and cubates v 1235 bulilsr solution of
GHMONG  concentiebors, argng Tom (80 1 350
MmoJkg, 1or B rmiaules hefora the spin lezaling crooc-
dure.

Fitrobiast celf culivrn: The BAK (Baby hazusler 'ad-
ney) Lureblaslys, as well as V-19-537¢ & {@izlaic ung
Loroblasts of Chiiess harnaler), were grown, nt Eaale
MEM gunpiernoriod with 10% fetal eall scrum (FOS),
peniciin (190 Uimi), and strestonayen (10D mgdrd) in
a CCO: incupator, BLIX cell oultures m exponsnlial
rhase of arowlh wore typsinizad w'h 8255 tnpsin so-
o 40z mnantainad in ozl sespengior: at 200 4C al
cancentration of 105 cella'ml hofore 2ach measurs
Tnant V-I8 cell collures v plaiean phase of arath
were tvpainizes with C.25% typsin sclution ‘ast oefare
each miczsuzemsnt 'The pracedures for vreparng
2lle 12 all EJ-.pE*{'JJ"‘T!‘Ih with changed bullsr selotions

it Tzrent pH caloien coazarsration ang osmolalily®

12 done in log samc manner as desorinoed for civih-
E'Ell"'}’k*"'ﬁ the conly difererce bownmg 40 o FC,
(Ks(Fe(CMY). adders 1o al. ths hufer so.riors Jsad.

Spin labeling and measurements

=rvihrozyies: 1 ml of erviieocyte suspension (hewms
o 504, was icubaled for 16 mewith 2.3 % 1T ¥ mel-
eeres Ol pephlic spin probe, mobwl ester of 3-daxyl
paltitate (Bel A5L010.3), ondfom.y disldbules over
1A wella of e glass mbe, and cenleiluged at 2800 rom
lot & mar., Tha gelerwas davalersod o oass capivany
b of 1t mne: diamaor.

Fibrozlass: - o ol cel. suspension (2 x 16" BHK or
V-18 cells) were moubates €9 qainG with 7.5 « 10°° mol-
ccules of MetASL{10,3), unifomly distityted over tae
wal.s of the glass ube, and contifuged at 1907 o ‘or
3 min. '[ke pellct was aansferred into glass cap:lla:sy
dnner diameter of 1 e,

Thre EPR aseciz were recordad on & Jmker =3P
00 spociromerer (F-:10 mW, £=2.2 Gliz), al ddleront
temoperanuwes,

Period Dich, Yol 103 We 3, 2661.
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EPR line shape evaluation

Tha mzhiliiy of the gxin labsled melecules comdi-
toned by the fast local molion of neigaboang male-
clmes provide averaged pammctors descrinug wad-
qetic nropottics Sl nilvadds Ot a speciic ensucnment.
Troese paramelers feinish for the applicd amounl '1I'Ihﬂ
spin probe a selecive .inc shape lor ke parcuaar e
of relatively lorg-lved dounzins, azave 107° 5

The crcial evert, when anisotropic inerschon e
sors undergo a speofic partial averaging . provides the
recessarny model cependert parameters, Condit.ongd
by the molecular prganization and restricted degrees of
mobilty, thev allow to caloulale the EPR epectnun from
tha fest principlas, using the spin hamillonian. 'Lle fox-
malism of Schindler ang Seeilg 0) to caloulale the
spectra of mtroxides in the ligud 2rystalline emaron-
meztl hias bean usraﬁ' 1 tho spocmum cals.caton, thres
ardor pararneters, B, (1—-. 2,31, and thrtoo rotalional cor-
relatizn fimos, 6, (01=3,2,2) can be vsed a5 fiting -
varmeters, Bath types ol f.'.lé'l.f:I.EI'.lE[E:." “Uleence the hire
shape of PR spectma, wil she nolior L@t proactncnsd
preferential alignmont of spin proize molecue’s long
axes is indicates vtk stong mlluzonce ol &, and ) on
the ovalusted bre shape The above forroabsnm, which
can he apﬁﬁﬂd tey planar cilavers, was exteaded for lhe
o2l memarane treatment in silu, whers in gverage all
crientanons of the nomal to the oell surdace are equaally
prohsile, Therefore, the spoctaim, in sgite of t1e fast
loval moliou of molecy.es, reproduces Grientadon dis-
tabiticn of membrane ssgments (713). The linal ‘me
shane was actainzd v convolunon of calcu ates lransi-
lion prooabilities and orientalion parhtion for the mac-
rescopically nor-orented samples, with the Lorermian
funcnan,

As the expenmental spacua appeared 1© 20 hetewo-
ganecus, they could nol pe reasorably fited by & single
set of parameters, It was assumned that the specTa were
supermpoesition of praoperly weighted sgectial compa
pe:ls, each having its oam sel o fittine parameters. The
lzasl seaares were used as a maxiznuen jikelihcod 2s51-
matar for ‘he roulli-pazameter non-lncar eptimizalicn
4y the Levenperg-Marguard method (7). Tae diifer-
cnoes o paramsters used i caloutaton of particular
speciaal componenls were interpresad as differences
in pid owdenng emd dyuanics of laerally cooxising
domams in the ﬂe]]ulgr menbrane, ans the weight faz-
fors as a measure of relavve nortion of the parttcuhr
mcmprane domam. Cnly twvo classns of cioruaing were
choser, by which we cﬂuld satisiacter.y cesotibe he
exparimental ling shapes, harewitn gs.n."ng an 1sight
‘n g eeality and abundancs of the particular domain
tnc. The size of the domains could naof be derived by
such approach.

Ot assumption thal the spectal line-shapeo retiecls
lateral beterogencity in the lipid phase of he pasma
memzrane is aasported by the follcwing:

a) Erythrozyte has ne inner memsranes; therefor: enly
tre plasina membrane 15 1aacles. Co he Slher nared,

M2 inrer mermbranes in ibrobasts wotid bereachod

Pencd Dicl, Vol 103, Mo 5. 2007,

-0 seoctrs ol arvlromne ard dorctlisshuemeganss

"'l‘."f 1:-'; thr* :.',Ti"‘dﬂ} :'E.Llu"ed L‘—'l"i l'_h:i“ aﬁ::“::lr*- 'tr*d.r'*

vi n_n:_a_,ux;l u,;-,ef [{FG N ﬂ-‘pt rirerls w'llll J..J’*"]}l J(ﬂ
aas vory low rnerubrane permeabiay toelleen, 12,
exarts = ohly the oxraccliular m_ljah“h af e m
probe hvdroxytareing, In spite of the Sa Ihat the use
ol K5O glowed 2ovn the wed:olicn sate, we could not
coaanz a change: in the ne-shape cf the specire.
This nroves Tat we chsonvod he labzec plasma
mermbane and ne! the inenor membranes, ainos
el different shucture wsd sh0w up o spectra
tarough changed line-chape.

1! The spectal heterogeneity oould be the consco
enca of preferental parhtioning of lhe spuw, ©I120€ 0
membranc lipid phase. However tne Tty acad s
prohzg are showr: to partilon in ugnbiane Mo ¢
less equally with resp=el 10 ransversa ancentsion (2).

c) he savrce of the observed of specaa. netorogenany
pondst come from the stacking ol zels in the saniple
Sricehng thal & dismbuticn function far noz ur’.m::&d
samncle vsed n caloulsbon was wooeract Sazh of
ey were axcludad by micossons observaaon of
cellz, bofore measuremens, which sroves e be
spbisrical

d) “he obsepved hetercqgongity couid alsa reflact Ietero-
concous popalation: witt respest t2 the age o cells.
l'or finrchlasts, the problerwas eyeaed by using
lhe V-79 zells, all arrestod in platear phase of guowik,
and 3 phase of cell crdle,

RESULTS
Simulation of experimental membrane spectra

Thao xaalysis ol the e ceratire senacs oslaursd rorm
apin lasellzd BHK [iroblas's and arytarocvic met-
brana3s (ligawe 1) showsad thal all he spectiz oxcont
low lamperare etlrocylo spaaira al 3.5 7C, couls
be rezsonanly filled using two weightad coraponents
chiaracterized oy cifforent arider caraasters 5. and ot
donal comclation li:nea 1, (gure 2). The Fal coxapo-
renl was calosated in ordor o 2 12e cuter Ivperfine
spliing (highor value ol order paranieter &;) while lae
socond fited the Fud part of the spocinica (lewer va_e
of 5 “he final set ol other caculation paramctory, 4s
well a5 weighang factors for the canpeoenls was 0o-
toincd in order ko produce the minnmal chl squars va:ee
ot ﬂ1e Eupnn'm wased t.;-alr:ulate;i speechim as compa:

~he chosen ccmpc-nenl:s wore named alter e abvi-
ous ci‘fsrance in order arasu=tsrs, as he orderad snd
i ardered componeni,

The caculated spectra, provding Lhe best 210 11e
exrzenimental, reled pransaly on the woights of Lae
cornponerts, since it could pe shown Diat the selected
woighls were selatwely stable with respect ‘o sight
changes i ofbor pararnaias uead o evaluaboa. Ix
pfliar wownds, e scpsrnmposes rosultanl specliom
corid be velizzly fited oy adiushing weights of Tie com-

237
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FICURE 1. Temperatiore $enes of PR specirs obizined from soi;
izhelled membranes of hovine erptircoyles and S5E Shrobiasts
femparature indiceled on each spectrusa)
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TIGIRE 2. Seconsuuction of EFE spectum obiained from spin la-
hwled PHK Ghroblast membranc at 37 C. The calcwated spec-
Inum I8 superinposed o the oxperinental specoum, Hru;g,htea'
soecinn cnmpcnents used iy sinsiation are prpgame" belowe: 1.
ardered spectral componert (S»=03%, 5;=-02, 1,0 =! 05, 1 =1
it Ty O we=Erd il low ordered St:ue-*bnd cemponent (Sy=01,
S Utw=1In8 ty=lEns =0 w—-?*%l

conenlé, while other parameters underwent smaller al-
([Cralons it particular experiments where the selected
mposed parameter was vaned.

2aB

FI*E specra of avteceyks sne libtohlast nemoranes

The effect of temperature on the EPR spectra of
cell membranes

Termperalure dependencies of parameters used in
evaluation of the ordered component, referring to the or-
dered membrane domain class by which the best fit of the
expenmmental spectra of ervthrocytes and BHK fitrchlasts
was oblained, ame shown in Table 1. The difference in or-
denng and dynarics of the crdered spectral comporent
for the two types of cells are ughly significant fcompares
Were Sa, iz and w for every temperatire value, p+ 0.0]
for all the values lisledd). The EPR inteusily wezi:;'nting
tactor w of the ordercd component appearcd to be sig-
miicanlly dhifforent wy the two lynes of cells (l'able D, the
EHK fibrablast irermbrance having emaller proportion of
Orderexi comeonent {or. average 30% less than erythro-
cyte e emlrmn{-] n the cverall spectrum, On the ather
nand, the paratneters describing intensive quantites of
the low ordered domains {measurcs flirough 11 scc-
ond spectral cotnpoenent) were for both tes of cells al-
most unaifecied by temperaturs. For enthrocytes, the
orderng of this component was described 1y S, = 13
+ 0,04 (M —80), while for BHK Dhistoblas:s by 5. — €1 £9
(N =60, both betng constant in the considered tonper
ature nterval. The spectal change with temperatore
showead up by cecrease in rotational correlztior: times
for this componen:, with de A¥AT= -0017 =~ 0.0006
ns'K for erythrocytes and =0.626 £ 0.0905% ngK for BHX
bbroblasts (p < O.0L).

WValuss of olaer paraneters used in the calculztion
&re not presentes 1n table ). a) in gereral, the value for
&1 showed up as - 8;/2, and consequently S, = £, b)
the valize of vp; was nzually squal to that of =, cxceptin
some cages where vy had 1o be enlarged even [or one
order of magniude, probably indicalizg the interfer-
encewith slow moton that was not buiitin the tnodel for
evaluating EPR speclra, ang o, was equal o 9 in all
Cases.

Tha effect of changes in external medium on the
EPR spectra of cell membraneas

In order to detenmine the changes in PR SpECla of
p:o-memzranes. duced by paricular changes in en-
ronniental conditions, we analyzed e specta of
erythrecyte and fibrehlast membranes oplained in dit-
ferent conchitions with respect to pH, osmatic conge:
Tation, and elovated calciurn ion concentration of the
exlernal mediun. For this set of experimonts, we Lged
V.73 fibroblasts in the plateau phase of growh where
cells vrare amested in G phase of celi cycle norderto
have more hemogeneous sample. The apectra were
laken at different lemperatures (al 25 °C and 57 “C,
and analyzed by the saine methodology

'[he analysis ol speclra showed again that ali the
specira could be reconsTustad by e supernmposilion
ofweighted components wilh different ardeving and dy-
narnics. Moreover heth compoherts rotained nesily
the same values of pararreters descnbing lhe smuchre

Ferind Liol, Vol 103, N 3, 2001,
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TAELE 1

EFPR spacta of envlh e aond Abredlzstmeinanss

The anaizsis of speciral paramelers used in evalvalion of ihe ardered specteal component for bovine srptinsrytes and
BHE Ghrobiasts. Mean vaiues + SD are presented, calouiated irars the analysis of 2 erythrocyte imembrang specha ana
§0 fibroblast membrane spectra for sach ternperalivre valve Cormparsas of e parameters for the two ypes ol Celis
skow significant differences (p = (.01 for all the comnpared vaiues istea).

_ BOVINE ERYTHROGYTES HAMSTEK FIBRQBLASTS ==

e Deder - K ooz tims Weaght Qrcat Fol oorrime Vieight

Y pavameter 3, Ty fli8 wih PATANEIRT Sy __ tyles wix
5 0.72 = 0.0% 29+035 100 =10 0.624 0.03 1.6=00 81
15 64+ 0.02 19+02 1064 C 08641 0.02 1.4 % 002 B3t 3
&Y 0.58 £ 9.02 1.7+ 5.2 TS5 0.48 + G I3 12201 4413
30 0.54 & 304 15+ LC) 6743 0.89 & 001 lLi+): 34 =1
3z C46+ 03 13+ L] 8422 0.86 = 0.05 1.0+ 0 26+ 3
2 045+ 00 13£01 441 2 0.35+ .05 A9=idk a0 4

ard dyramics of membrane domains, within the coski
tons unpozed by owr expenments. In all cases the
cliangas in spettra induced by changes in bufler selu-
tons shiowad up in intensity weighling factor w for the
crdered componzni.

'I'he influence of pH (Figure 2} was detected ory for
W79 fiaroblasls. mereasec acidity of bufler cavsed a
signilicant decrease in he oxiered phase welghting
factor at beth teraperaniras, while there was no zigmif:-
cant infleence of p on he domnain pogulagar: of the
crythroecyle memoerane,

In companson to calcivm-free conditons, the ele-
vaicd calciumn ion concentration, 10 mivi Cally incre-
ased the weighting factor of the ordered component.
The difference was detectable in both types o celis
Figure 4), but agam the significares of p < 0.0 was
obrained only for V.79 fibroblasts.

The effect of changed buffer osynolality on the EPR
spectra of membranss was qualitatively citlerent in tvo
types of cells (Figure 8). Hypo-toricigy of the mednrn
decreased the population of the ordered spectral com-
penent in erylhrocytes, while in fibroblasts tha deviaton

t=25 °C =37 °C

=]
L]

A :._ -"'—-—-_._--EI'_'. 5 L A —

ight 1 %

-
LA
P

?}

ordered compongnt weight ! %
th:h i
I
I
|

= : *x
w =
& o2
E 2 = 2
E 20 =
£
a J " : ' ans T T |
§5 contm B0 55 ocontiol 80

pH

FIGURE 3. The ilfuence of changed buffor pH on the crdered
spectral component welght in the DER spectre of bovine erythre-
c3tes (-m=) and V-75 fhroblasts (—$—). measirad ai 25°C and 37
“C, Points indicale e mesh valucs cbtained from 3 senes of ex-
periments, Data fabels ¥ indicate statisiically significan! aewsicr
fzarn conlrad (DH=74) of p = 0.9,

Fericdd Hiol, Vol 103, No 3, 2007.

from the isotonic concdiions sustamed the maximngl po-
pulaton of the crdered phase doruang, with Tie same
effect In peth cases (hyoo-tonic and hvpcr-tonus)

DISCUSSION

Electicn paramagoetic rescnance of the anpbed
membrane 2ound spin prone provides informatcn on
the membrane ligic phase ordanng stucture and dy-
na-nicg via the line shape analysis of the L7 spectra.
The analysis of lne temperatare dependant EFR hne
shane shawaod :he coexiclence of at least two lateral do-
rnaies hamely srdered and low ardared domiains i the
memyranc lipid shase of bot'1 wpes of cells. In additicn
to the apeofic local characterizelion of domanis, we
could ada that the bfetime ol domains shauld be largsr
than 107 5, but with o information on the size of Ine do-
maing. The ovder parameters of the arndered domars
decreased with temperature mmcrease [Lanle 1}, while
the crder parameter of the low ordered rhase rema-
in2d unchanged. No detecable sreak in the letnpera-
ture dependency that would indicate phase transilcn
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FIGUEE §. The effect of hyyx- and hyper-osmolic buffer condition
o the ardered component weight in the EPR spevtrs of hiwvine
ertlircoyies (i) and V79 shroblasts (=G-) seeasired 2t 250
and 37 ", Paints indisate mesn vslmes ohtaingd from 2 zoiics of
experimants. Dals labels * indicale stalistically doenileant devis-
G feoin ooted ((SC0SmGHS conaitan) of < $03

was obhserved and therslore we conclhuded taat bhota
dermsaing should be iguid phase. '“his @ supzoriesd by
the fzst motion model applies for tac interpretation of
the EPR dala; 1.o. the spin probe descnizes the linidic
matre, which mherently refecls the status of mem-
brare domams wa their interaction wath cthar mem-
branc components.

The predomimant efec: of the ternperature ingroase
15 the ranglonnalion of the ligneid ordered doman type
la the liquid disordered one (Tagle 1) Althoagh such a
discussion needs furher experimonts, we coald sug-
ast that the low ardered spacxal componenl st
probably represents the signal coming Ism linid pha-
se regions that are free of hpid-pretein mteracl.ons (2l
least at emperatures wheare Lhere was no indicaior, of
rtetference valn slow maoton). This suggesion 18 2a-
sex on our srovious ingings fromn experirienls an ssin
lakellad erviirocyte merbrane (18).

If or:e assumes that the ordering and dvoamic 2a-
remalzrs oF the particular 2oman tvee, as well g s
abungance, renresan| a meastre of fuichty, 1§ could ba
concladed, Jom the data presenled, 1kal BHK hro
slasts have markadly Eigher overall memzrane fluichiy
“han erdhrocytes. Tae qugh cholesterol conienl in ervla
racyte memnbrane 03) 15 prozazly responsible for the
dalecle: Duisity ciffcronco.

Clranges w. exl2rnal conciions wore shown o vary
the: population ares of the domains, both in 2rylbuceyes
2.4 Eoreblasts, Incieased scichty of the buffer cavsed
th2 sigrificant decrezase in the orderad domain pepala-
ticn of V-T9 nbroblasts (Figuwe 3), the change beiag
morg pronsunced at physiclogics: lemperalce:. Ele.
vated calzinm ion concantration increased the prosor-
tion of the ardoved domain; he effect was canizavable
for expthracytes and V-76 fibroblasls al 37 °C (Figure 4).
'The bypo-ososlic: zalfcr shghfly incraases the Jud de-
man popiiaton of ervthrocvte necnbrane, wheseas o

Al

¥

=1 qpoche clereiinioyls ns ibmbias: membranes

lle:r:u':_:l_ﬁ:-al mombrane the deviaton formm izo-cemolic
conditons (hvpo-osmot.c as well 25 avper osmaotic)
croduced Lhe same effect (Figurc 5).

In spic of different physiological fanct'ons, =wo types
of axarmned o2l types, and ircespoctve of ditferent
speces (bavine and hamstey). e me:nbrane domain
populatiot response 19 the mplicd cxpeainental con-
among couli be cetected, and 1= gimiiar al leasg!| in te
orcer of maonitude, The resulls suggest that enwviror-
rnefital changes indnzed an overall membrane lipid
pnase aracnng aleraicn, whach coulld have iruplica
fions on he general membrae luncicning. Acmally.
the state of the lipid matnx in kicleqical membranes 1
rilated 1in part 10 the stuctural ard furclons] alerations
dccuring o membrane (5). The stress imposad on
cells, by tae properias of cellular envirenmment, could
inlluence, via the induced membrare struclucing altor-
&120r:s pravalenlly expressen by changed domean pre-
porhzn, menbrane faactions in cellular procssses.
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