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. ~INHlRJ\T 10:--JAJ. CHAN<;L:s lN Tltt: COHPOS ITillN OF llt:~tAN SURFACTAt\ r .. 
l'HOS.l'IIULU'lOS. ~- · -/\_~- _S]~'~))._t~.Y!_, _ : l_._f~·- ~.:'_c_ljlOl_*_. __ :l.n_d_ .J .•. u .... _H.1_l i_~>. 
Dt~pt. PathJlor.y. llniv. St.lUth i"lur1J.1 am.l VAU, T .. unptt, FL )Jbl2 

Lung surfact:lJlt was isl)latcd fr"tT' a. v:lrh~ty . uf human 
sources includin~~ adult, newborn and stillborn lung~. t1·,1thcal 
aspirates of nct>n<~tc:-;, and amni.o.t ic fluid!;. With the exception 
of inf11nts with hynlinc m~mbr:1nu di~·h:aso (m·to), surfactant 
phosph~tiuylcholino (PC) contained moro than 63% p&llmitic 41Ci·d 
reg.-t rdl~ S$ u f gt~ stat I. \lU~ 1 t) r pos tna ta 1 age. PC. r rom C.la t ure 
fet•tl surfact~nt ~OtltaincJ twice as much arachidonic a~id nnd 
40% less palmlto1eic acid than adult surfactant. These differ
ences were more pronounced .in surfactant of 01mniotic fluids 
from pretent and diabetic pr~gnnnci~s. · Tl1o PC fatty acJ.d 
pattern of surfactant in control newborns (24-40 weeks gesta
tion) was the same as n1aturc fetal · surfactant. llowc\'er .- stir
fnctant from infnnts with lt..'ID c.Jntaincd much less palmitic and 
palrnitolcic acids and more arachidonic acid. Phosphatidyl
glycerol (PG), present in <tdult. sur1.actant as 9% of ·the total 
phospholipid, was found in sm.:1ller amounts, 2-5k, in surfac
tant from term amniotic fluids, and wa-s frcqu·cntlv absent in 
pre.term and HMD samples. The fatty ucid ·compositfon of PC 
differed gre3tly from th.:1t of PC, containing less than 35% 
palmitic acid and oore tl1an 40% oleic acid. Tlte findings 

. suggest that although surfactant matures early with respect 
to PC palmitic acid content, ·there are qualitative changes in • 
the compositi~n of surfactant during both prenatal and post-
nat3l lung development. (Supported i~ part by ·NI.H HD:...fJ278, 

. HL-23320; HRS-VA) • 
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THE ROLE OF THE PHOSPHATIDYLJN'OSITOL CYCLE IN THE · REGULATION 
OF PRODUCTION OF ARACHIDONIC ACID. Ed~ardo G. La~:et}na, M.M. 

. Bi llah*· and P. Cua t recasas .. Dept. of t1olecula r Biology, The 
Wellcome Researchlaboratories, Research Triangle Pa.rk, NC 
27709 

An increase · in the metabolism of phosphatidylinositol 
occurs in a wide variety of tissues by the action of specific 
ligands. · In platelets, the interaction of thrombin wit~ its 
recept()r initiates the c;legradation of phosphatidylinositol by 
~he action of a specific phospholipase C. Under normal condi
ti6n$ of stimulation, the re&ultant 1,2-diacylglycerol is rap
idly and completely phosphorylated to phosphatidic acid. The 
phosphatidate produced is degraded by a specific phospholi
pase A2, resulting in the production of arachidonic acid and 
lysoph~sphatidic acid . . The lysophosphatidate produced may 

. serve as a substrate· for the transfer of arachidonate direct
ly from other phospholipids to form new phosphatidate ~hich 
in turn can release more arachidonate. Overall, such a se~ 
quence would be equivalent . to phospholipase A2 activation of 
othe.r phospho I ipids . When th·e release of arachidonic acid is 
completely inhibited by cyclic-·Al'1P or qu.inacrine, phosphati
dic acid is redirecte.d entirely to phosphatidylinositol and 
there is no production of arachidonate. Under these condi
tions, the availability of calcium mi6ht be pr.ofoundly re
stricted. The correlation in platelets ·Of a phosphatidylino
aitol response and the deacylQtion <f the resultant phospha~ 
t .idate by a specific phospholipase A2 might suggest that these 
phenomena may be applicable to act;ivations in other cells. 
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A SULFHYDRYi.•DEPENDENT ACTIVAT-ION OF A PHOSPHOLIPASE A2 IN 
HOMOGENA TES OF MOUSE PER ITO~ EAL MACROPHAGES • l':.,. D •. Wi_gh tJn,a n, * 
tf.E.Dahlsun* mid &u-T .Bonn.ey*(Spon.: 3 .L.Steeltnan)De pt.of 
Immun.,Merck Institute for !herap.Resenrch,Rahway,NJ 07065. 

We have recently characterized three phospholipase activi
ties in homogenates of resident mouse peritoneal macrophag~s 
.(M~); a phosphatidylinositol-specific phospholipase C (PLC) . 
active at: neutral pH and two phospholipas e Az activities opti• 
mal at pH 4.5 (PlA·4.5) and pH 8.5 (PLAa.s), respectively .. The 
PLAs.S activity in fresh homogcnates of resident ~oo~e peri• 
toneal M6 c:an be dramatically increased from 5 nmo1/h/ mg 

· protein to over 100 ·nmol/h/mg pro.t.:.in by incubating fresh 
homogenates at JJOC. This augmentation of sp~cific activi~y 

. oecurs maximally at pH 7.5 and requires.~ optirnally,4 mM Ca + . 
. · This a~t ivation of .Pl.a.g. 5 is inhib 1 ted bY zn2+ 1 EGTA and . · 

. ·1,10-phenanthrolinc. The sulfhydryl-speci f ic re~gcnts N .. ct.flyl• 
1nalc.!mi.de and p-hydroxymcrcuri.bcnzoate each inhibit the PLA8.5 
activation by gr·E':.tt~r than 95% at a concentration of 1 mM 
but have no effect on .the fully activated PlA~L5 itself. The 
•e.r1ne · prote ina!>e inhibitor~ pheny lmethant"su 1 fony 1£ luoride 
and aoybean try.psin inh 1 bi.tor, the carboxypeptidase inhibitor 
pepstatin, and the meta llocndopept id.1.se i nh ib:f tor phosphor· 
amidon ·have no .effect on the activation of Pl.A!-L5· r·urthe·nnore, 
the activation can be inhibicl•d hy c luting fn~sh homogenate 
from 1·hiopropyl Sc·phnrose. a covalent chrom;Jtography !upport 
•pecific for thlol•containlng proteins. The ac~tvatton of · 
PLAS. 5 in cell hotnogenntes h.1s, therefore, a CA2+ and a 
aulfhydryl rcqui rcmt!nt. Mo homo;.~;.!natas incuoaecd under . cond1-
t ions op t.Jm11l i or l'.LA$L 'S s c t 1 v n t 1 on cxh 1 b 1 t n9 c h:1 ngc i .n .the 
lt=vel of Pf.A4.5 art.f.vity nnd "nw'lr~cd tl~.crcc:uh! in ·t'LC activity. 
The rc levance of l'l..As. 5 ac.t iva t ion in !1~ . homogenatcs · to the · · 
re.spon:r~c of the int;l'ct C<'ll to tnflnmmatory stimuli •nd eub.se
quent release of oxyY.(•nnted product~ of arachidonic; . acid 
r~ma!ns to be dctt.:i"mined. 
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ANTI•'!U~;OR I\LTlON OF 8 CAROTENE (8 Cur). E. S<' i.ftcr, q., . 
R t! l t u r ~1 • . F • S l !.~ .fE._r_~ 1 S • . M • L '~ v <' n ~ on • A 1 be r l E i n ~ t e 1 n Co ll e 9 e 
of Mt:di cine, Bron-x, New Yo r k 101•61 ~ 

e ~caus~ of our findin9 of the prophylactic (chemopreven
tive) action of B Car agafnst C3HBA tumor induction ln mice, 
we ex ami ned the i nf 1 urn<:<! of supp 1 ~menta 1 8 Cc1 r star ted ~ f te r 
tumors dcv"dopc.~d. Two gro·ups (20/group) of CS.·'\ male mic~ w~re 
inoculated with 2x.lOS tumor cells. Thirteen c ays lat£r (tumor 
size, 6. l ""n in diameter), one group was con tt nued on 1 ab · 
ch.owwhich contains 2x the NP.C RCA of vitamin-A and 8 Car.··. 
The· other group rec~ivcd the s.arne chow supplemented with 90 · 
mg s. Car/kg diet. B Car had tv-'0 notable cfrects: (1) tumor 
growth was slowed, and (2) survival time was increased (4S· 
days vs 27.5, p ("0.001). When mice were subje~t e d to 3000 R 
local X-radiation of · the tumor (6·.t'mn) on day 13.partial 
tumor rcgressi c.n occurred (2.7 mm) and tumor growth ceased 
for 3 weeks. Tumor bearing mice that received local radiation 
and were then started on B Car showed (l) compiete tumor re
gression and (2) no evidence of regrowth. S Car supplem~nt
ation a·lso improved the tumor grO\-ith .inhlbi ting action of 
cyclophosphamide. lt ·is not known if these actions of 
8 Car requ.i re that i t be converted to vi t. A. (We have shown 

· that supplemental vit. A produces similar anti-tumor · re
sponses). AI though the mouse converts B Car to vi t. A, the 
pres~nce of significant 8 Car levels in their bod~ fluids 
may contribute to i· ts observed anti-tumor actions. Supported 
by NIH Grant 5K06 GM1L~208 . (St-tl) and Dept. of Army DADA 17-70C~ 
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PHOSPHOLIPID ACTIVATION OF PHOSPHOLIP'ASE Az FROM COBRA VENOM. 
Andreas Pluckthun* and Edwat·d A. Dennis. Department of 
Chemistry· {.M-oQTT~ University of Cal .ifOrnia at Sar, Ciego, 
La Jolla, CA 92093. 

The enzymatic hyr.!rolysis of phosphatidylethanolamine (PE) · 
in mixed micelles~ which ;s · a very poClr substrate alone, can 
be greatly increased by addition of dibutyryl phosphatidyl
choline (OiC4PC), which is an even poorer substrate. 31P-NMR 
studies have demonstrated that in these mixtures only PE is 
hydrolyzed and that OiC4PC is not . incorporated ·into the Triton 
X-100/PE mixed micelles that form the substrate. The activatior 
by DiC4PC shows saturation behavior with a maximal velocity 
similar to the optimal substrate phosphatidylchol"ine (PC). The 
activator c~ly increases Vmax but does not change. l:m. If 
increasing amounts of Triton X-100 are ~dded, the rate of 
hydrolysis decreases if the substrate is PC, PE .or PE activated 
by sp.hingomyelin, which is . in the micelle, but cannot be 
hydrolyzed. With sufficient amounts of monomeric OiC4PC as an , 
activator, however, no decrease .in activity with higher· 
detergent concenfrations i.s observed. If monomeric DiC4PC i$ 
the substrate and micellar sphingomyelin the activator, a 

·detergent dependenc~ is not observed. These findings are 
explained in terms of surface dilution kinetics and· two 
functional sites on the enzyme: a~ activator site and a 
catalytic site. · Those functi.onal sites may be on different 
subunits of an enzyme dimer or constitute separate functional 
domainson a monomeric enzyme. (Supported by NIH grant GM-
20.501) .. 
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CELLULAR AND ENZYMIC STUDIES OF SPHINGOMYELIN 
BIOSYNTHE;SIS. · Dennis R. Voelk~r* .and Et!9en.e P. 
!<enn_!.?dy_.. Harva·rd · t<te~ical School, · Boston, MA 02115 

. Puls·e-chase experiments with [methyl- 3 H] -choline 
in BilK cells reveal that the ·specific activity of 
sphingomyelin continues to increase during the 
pe~iod . of chase while the specific activities o! 
phosphocholine and COP-choline decline • . Addition 
of [~ethyl- 1H)-methionine to cells that have been 
grown in 1 mM dimethylethanolamine effectively 

. labels pho.sphatidylcholine and sphingomyelin, but· 
not . phosphocholine an·d COP-choline. . These in vivo 
results demonstrate . that the source of the phospho
choline moi~ty of sphingomyelin is phosphatidyl
choline, a reaction fitst ·elucidated in vitro by 
Ullman and Radin (J. Biol. Chern. (1974) 249, 1506]. . . . 
The enzymic synthesis of sphingomyelin has been . 
studied in membrane fractions from rat liver. When 
( 3 Hl-phospha tidylchol.ine liposomes are used as the · 
substrate, sphingomyelin synthasis ·is almost 
entirely dependent upon added phospholipid exchange 
protein. Synthesis can also be measurcQ. using 

. [ 
3 Hl-ccraroide. and dct~rgcnts in the absence of . 

phospholipid ..exchange proteins. Tho highest enzymic 
activity is found in the plasm.:1 mcmbl;"ane fraction. 
(Supporte'd in . part by. USPlJS NIH GrantD GM 19,822-21 
and CM 22, 057-0fJ, and 'l"he American Cancer Society 
PF .... l708.) . . ·• I 
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reprinted from:A. Plückthun and E. A. Dennis, Phospholipid activation of phospholipase A2 from cobra venom. Fed. Proc.  40, 1805 (1981).




