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SUMMARY

Bovine adrenal rneduhiarv slices were incubated at 300 mm Locke’s solution conitaimiing
orthophosphate-32P (50 �.aCi/rnl) with amid �vitimout Ca++, flni(! were stiniulatec! with acetyl-

chuolimie (lO_i �i) mi the presence of eserimie (10-s �u).
The omission of Ca++, as expected, abolished time increnienit imi catecholaniine secretion

due to acetvlchohinie stinmulmitioni.

Acetylcholimie stimulation increa.sed! the imicorporationi of 32P imito phiOsphohipi(IS, I)am�-

ticularly into j)iiOspiiat i(!ic acid amid into phosphatidyhimmosit ol , mi botli the presemice amid
absence of Ca++. Thus, a lack of correlation between catechiolamuuine release and 12P mm-

corporation into PiiOsPhmOhil)ids upon acetylcimolinie st imnulation w’as ohserve(!.

It has been demonstrated that acetyl-
chohimme stimulation increases time imucorpo-

ration of 32P into the phuospimolipids of the
adrenal medulla (1, 2) , particularly phios-
phatidic acid and phosphatidyhinositol.

Thus effect of acetylcimohine was due to an
increase in the turnover of phosphorus in
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tiuese t�vo l)imosl)hati(!es, rathuer tlman to

secommdary cimanuges in time specific activ-

ity of pm’ecursors (2) . Simmce 32P inmcorpo-
ratiomi into phospholipids is also inucreased
in otimem’ tissues where acetylcimohimme seems

to be the imatum’ally occun’ring transmitter
(3-6) , it was postulated that phosphuolipids

nmay play an active role mi the secretory

Process (1, 3, 6). Time results published imm
a previous paper (2,� , simowing that follow-
mug acetylcimohiime stimulatiomi time 32P
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incorporation immto phmosphatidic acid and

pimosphuatidyhimmositol becanme apparemmt after
catecholamine release reached its maximum,

prompted questioning of the rehatiomm be-
tween this metabolic effect of acetyicholine

and the acetylchohine-evoked catecimolamimue

secretion. It was decided themu to examimme
this relationsimip further 1)y comparing the
effects of Ca� omm the two acetylchohimme-

d!epemmdent m’espomises of time adremmal nmmedulla.

Adult bovimme adrenah glandls were used
within 40 mmmiii after their remmmoval. \Iedul-
lary slices were l)rePared amid! incubated,

andi t imeir catechmolamimme , om’t imopimospimate,

iuucleotic!e, amid lipid comutemuts were assayed
as previously (!escmibe(1 (2)

It is knuowmm thuat Ca� ommmissiomm ah)ohshes
the ilmcreasc mu catecimolanmuimme secn’etion

frommi pel’fllse(l a(lmemma! glands iii response

to acetvlciuohne stinmulation (7) . Unmden’ time

present experinuenmt mu con(lit iomms , �vimemu time
a(In’emual mmme(hnllarv slices were incui)ated!

in time absemmee of � aeetylchmoliume
(10� M) stimmmuhation, as exl)ectc(l, dhid not

pro(luce any increase mu catechuolamimine
secret.iomm (catecholamine release, iii micro-
nnoles per 100 mug pen’ inimiute: Ca�-Locke’s,

44.8 ± 1.4; Ca��-Locke’s + acetylciuohine,

158.7 ± 1.6; Ca�-free Locke’s, 44.3 ± 1.4;

Ca�-free Locke’s + acetylcimolinme, 43 ±

1.4).

32p was imucorporated imuto the individual

phosphohipids of time adremmal medulla at

the same rate in both Ca�-comutaining and

Ca��-free solutiomus (Table 1). As in the

presence of � acetylchohine stinmulation
mm Ca�-free Locke’s solution produced an

imucrease in time inmcorporatiomn of 32� mainly
into pimosphatidic acid! (192%) ammd 1)hoS-
phiatidyhinositol (178%) , amid! minmor in-

conporationm imuto phuospimat idiylcimohne

(40%), w’itiu 44% imucorporationu into the

plmospiuom’us-commtainimmg spot t hmat remained
at time originm of time cimm’onmatogranns. Whemi

mmet specific activities were (leterminued, it
was foummd! that ttcctylcimoliime stimumimlatiomu

immcl’ease(! the specific activities of timese

sm�mmme pimosPhuatidles (see Table 1).
No (liffereluees \\�(��(� foimnd iii time eontemmt

of individimal pimosphiohipids un(!er any of

time experimnemmtal cohmd!itiomns.
Experiiimeimts were also carm’ie(! out to

see w’imethuer time imucreased! labeling found

ili time Pimosl)hmolil)ids incubated in Ca�-free
muue(!iunm after acetylcimohine stimnmnlation was
(Inc to chmammges mu permimeability to 32P or

to chamuges in time specific activity of iuucleo-
ti(Ies as a result of Ca� oimuissiomm. Table 2

TABLE 2

Effect of Ca++ omission on levels and specific activities of tissue orthophosphate and

nuc!eotide phosphorus in the presence and absence of acety!choline p!us eserine

A(lrenmal medullary slices were incubated with orthophosphate-32P (50 zCi/mh) for 60 mimi before the addi-

tion to time incubation medium of aeetylcholine (10k me) pInts eserine (10� �), and for 20 mm after this

addition. Half time slices were incmnhated in a Ca+4�_free medium.

Level Specific activity

Tissue
Nucleot ide Tissnne mnmeleotide

I ncmmbat ion mediuimm Orthophospimate phosphorus ort.hophosphate phosphorus

�.imolcs Pig fresh medulla (cpm X 10�t)/j.zinole P

Ca��Lcke’s soiutionm

with acetyleholimme +

eserinme 15.90 ± 1.45a (l9jb 474 ± 0.70(13) 322 ± 6.8 (4) 152 ± 3.0 (5)
(�nt++_free Locke’s solutionm

Commtrol 16.39 ± 1.12 (6) 4.77 ± 0.87 (6) 316 ± 8.0 (4) 153 ± 5.4 (4)

Acetvleholimme + eserimme 15.35 ± 2.54 (6) 4.61 ± 1.03 (6) 332 ± 9.8 (4) 130 ± 9.5 (4)

a Meanm ± stammdard error.

b The miumber of experiments is indicated in parentimeses.
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shows tiuat tlmere were no ehammges eitimer in

the tissue om’thopimospimate and nucleotide
conmtcnts om� mm their sl)ecific activities umm(Ier

any of the experimmienta! commc!itions.
1mma l)re\’iOus I)aPem’ it was suggested tiuat

a snmahl 1)001 of �)imOsphiat.i(hic acid (about

1% of time total l)imospimatidic acid fractionm)
siuou!d I)e activated! iii m’esponise to acety!-

choline stimmmuiatiomm (2) . Timis suggestiomm
and time fact thuat a lag period exists be-

tweeim time two mesi�omises to acetyichohimme

stimmuulatiomm-emttecimolamiuine secretionm amid

32p immcorl)oratiomm immto �)i1oSpimOhi�)i(1s (2)-

make it umilikelv that. thuese two phmcnmonmmenma

are causally related. But time nmost stnikinmg
feature of time l)rcs(nmt results, wimicim provide
further sul)l)Ol’t for time precedimig state-

mnent, is timat time imucrease(! ‘�P immcorpo-

ratioim imut.o pimospimohipids inn m’espoimse to

acetylcimoiimue stiiiumn!atiomm was also oi)senve(!

immthe absenmce of � i.e. , umm(!er commditions
imi which, as (!enlmommstrate(! l�’ Douglas alm(l

Rubin (7) , eatecimolammuinme extrusionm does
not occur.

The inmcreasc mm �P inmcorporationm iimto

I)hmOsI)imohil)i(!5 mm respommse to acetylcimohimme
stinmmulatiomm � of time sammmc lmimignitu(!e

�vhcthen’ on’ imot Ca�� was pn(’semmt iii time

immcubatiomu mmmediimmmm.Timese results (lisagree

with fimudings imu otimer tissues, imm�vhuicim time
observed increases imi � labehimmg of pimos-

phOhipi(!5 (line to acetylcimolimme stimnulatiomu

mm.l Ca�-fn’ee nmed!nnnm were 32% aimd 25%

less for pimosphatidhic acid amid phos-
piuati(lylimmositol, respectively, t luau mu time

presence of the cationm (8).
Time fimmdinmg thuat stinmulationu l)y acetyl-

ciuohimme, iii eitiuer time l)m’esenmc(’ om� absence of

Ca�, (Ii(! muot nmodify time coimteimt. of tue
individual phosphuolipids of ad!renal medul-
lary slices agrees witim previous observa-

t.ion� onu perfused adrenal glamu!s, mm wimicim
mmo changes were observed in the hpi(l

conmtenmt of time adremial nmmethillae or their

different subcellular fractioims after stimu-

lation (9-11).
There is ho doubt timat the effect of

acetylchoiinue imicreases the turnmover of

pimospimatidic acid! imm time adrenal medulla,
anmd timat I)imospimatidic acid! is aim muter-

mediate imm time symmthesis of phuospimatidyl-
immositoi iii timis tissue (2) . Time experinments

(iescn’il)ec! iim thus uauer also clearly denmiomi-
st.rate that timem’e is imo cormelatiomm between

this nuetabohic effect of acetylcimolimme and

t ime acety leimol inie-evoked catecimol amuuine
(‘Xtlinsiolu.
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