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1. Introduction

It has been shown, mainly by the Hokins, that in
a variety of tissues, particularly in exocrine glands,
hormonal stimmlation is accompanied by an increased
incorporation of 32P; inio phospholipids [1--7]. Al-
though the phospholipid effect has been amply de-
monstrated, its relationship to enzyme secretion
{3, 7] and its role in hormonal stimulation of other
target tissues [4—86] are litile understood.

‘We have recently found that epinephrine activaies
twe independent processes in the rat parotid gland:
enzyme secretion mediated | by a B-adrenergic receptor
via cAMP, and K* release mediated by an o-adrenergic
receptor [8—10]. The present communication demon-
strates that the phospholipid effect is associated with
activation of the a-adrenergic receptor. Induction of
massive enzyme secretion does not lead to an increased
incorporation of 32‘1’& into phospholipids, as long as .
the c-adrenergic receptor is blocked or remains dor-
mant. - '

2. Methods-

Parotid g’land shws were prepared and incubated at
37°C, as described previously [9]. Krebs—Ringer bi-
carbonate mediurn, from which phosphate was omit-
ted, wasused throughout for incubation and washings.

"The specific radioaciivity of the nucleotide phosphate

~ fraction was deterrivined on TCA supematant of slices -

equivalent to one. gland [1 1]. Lipids were extracted
_from tissue homogenates {12}, separated by two di- -

mensmna] chromatc-graphy [13] a.nd ﬂeiermmaﬁon \of 1 &

;51;93;;];;,‘_".___,1 i |

spen;iﬁx: radioactivity was carried ovt on phospholipid
fractions [14, 15].

3. Resulis and discossion

Rat parotid slices incorporated 32P; into phospho-
lipids. The phosphatidyl inositol phosphatidyl serine
fraction contained in the largest amount of ~2P
The specific radioaciivity of phosphatidyl «cholms
was an order of magnitude lower than that of the
phosphatidy] inositol phosphatidy] serine fraction.
The labelling of other phospholipids was very low.

Addition of epinephrine resulted in an increased

" incorporation only in the phosphatidyl inositol phos-
phatidyl serine fraction (1able 1), This sffect of epine-

phrine could not be atiributed to an increase in the
specific radioactivity of ATP, which did not change
upon hormonal stimulation (fig. 1).

Determination of the phospholipid composition
faifed to reveal any significant change in the relative
amounts of the phospholipid classes assayed. Taking
this fact into consideration, it seems that changesin
specific radioactivity represent tornovsr increase rath-
er than net synthesis. The possibility of rapid synthesis
of a very small frac: tion of one phospholipid class can-
not, of conrse, be ‘excluded; '

‘These {indings are in agreement with previous re-

'»pons on the phospholipid effect in pancreas [3, 71,

in Jiver | [5]; brain {16,17,19]- and isolated fat celis

[6]- Howsver, in contrast to previous work on the
L phosphohpld effect, the fraction of phosPhahdxc acid

plus cardmhpm way very weakly labelied and was not

Z affecied by epmeyhnn "This &oes not necessa:rﬂy ex»,: .

S ._{u Non‘h Hollen&’ PubIzshmg Company Amsterdam. ‘
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~ Table 1
32p; mtorpommn into phospholipids of wat pamnﬁ slices.
' Phosphatidic. -
: Phosphaiidyl  Phosphatidyl inositel - Phosphatidyl  acid
Exp. Additions Sphﬁmgomyeﬁm* choling vhosphatidyl serine sthanolamineg  czidiolipin *
{cpmfnmole) {zpminmole) {cpm/nmols) {epmfnmoie) {cpminmoe)
1 None 43 (300) 79 { SBOB) : 538 {21200) 8 (3200 10 ( 8D
- Epinephrine 0.10 mM 15 {23D) 58 ( 6300) 10678 (39%500) 7 (3200 T{ 70
Isoprotersnol 0.10 mM 39 {690) 52 ( 6800 | 543 {29100} 6 {31D) & { B0}
2 Epinephrine 0.10 mM 18 {(350) 59 { BODD) 1431 (3030 4 {4103 a{ 50
Epinephiine 0.10 mM
+ phentolamine 0.02 mM 3 ( 40) 7% { 6800) 748 (3BADD) & 220) & { 40
Epinephrine 0,016 mM
+ propranclol 0.02 mM 19 {(310) B30 { 86500) 1366 (22900) 7 {470) 3440
Ispproterenol 3.30 mM 39 {(6380%) 89 (11600 729 (33000) 7 €ABD) T B 40D
3 None 4 ( 30) 43 { 3400 440 {(10300) 5 (190) 3 { 3m
Phentolamine 0.02 mM 4 40) 35 { 3500) 405 (12900) 4 {280 5{ 30
Propranolo} 002 mM 4{ 6D 39 { 3400) 407 (Q130m 4 {240) 54 40

* The specific radicactivities of minor componenis were determined on the basis of o caleniated phoesphorus content, derived

from a separaie delermination of phospholipid compoesition.

Rat parotid slices were incnbated for 30 min in the presence of 2P; (0.2 mCifm?). The : lices were then washed three times
with non-radioactive medinm (8 m! per gland). Blices, eguivalent to approx. 4 glands, were ramsferTed 10 vessels containing 8 ml

of medinm with the indicated catecholamines and inhibiiors. After a further 30 min incubation,

the tissue was taken for lipid

extraction, followed by determination of specific radioactivities of the phospholipid fractions.

Phosphatidyl inositol and phosphetidyl serine were not complstely resolved by the chromatographic prozedure snd were as~
sayed together as a single fraction. Phosphatidic acid and cardiolipin were also assayed as a singie fraction.

The figures represent the ratio of the mean of four independent determinations of both radioactivity 2nd cigaric phesphorss,
and are expressed as specific radioactivities {cpm/nmole P). Total radioactivities incorporated into each spot {cpmi are shown in

parentheses.

clude phosphatidic acid as a precurser of phosphatidy?
inositol. A very small, rapidly labelled fraction of
. phosphatidic acid would not be detecied against the

background of a relatively large amount of inert phos-
phatidic acid and ¢.  Jiclipin.

The epinephrine effects on the Tat pamtid slice
system have been recently rerolved into @- and 8-
adrenergic responses {3—10). The following experi-

- ments show {table 1) that the phoespholipid effect is

associated with activation of the c-adrenergic receptor,

and not with the B-adrenergic receptor, -

1) Isoproterencl, which spec:ficaly activates the -
adrenergic receptor, and fuduces massive enzyme
sacxenon, had no effect on the mcorpomimn rof
32P; into phospholipids; =

2) Epmephrme in the presence rof ihp }3 blm;]kexg _

propranolol, was as effective in induction of the
phospholipid effect as epinephrinz alons;

3) Phentolamine, which velectively inhibits the o
adremergic response, completely ebchsneé the ef-
fect of epinephrine on the incorporation of 3’?
into the phosphatidyl inositol p}msphahﬂyl sering
fraction. -

- The characterization of the phospholipid effeg it as

- part of the a-adrensrgic response sgems of great inter-

est. Un¥ike the | B-adrenerzic responssz, of which the.

- molecular mechanism has been ehicidated [18], the

bmchennsiry of the Q-aﬂrenergm response is still an
Bmgma, ~

- Employing the phospholipid ai‘fpu as a test system,
some Insight into the mechanism of the -adrenergic-
mspnnw ina i:ell-fxee s_y.stema mlghi be att mnab]e. :
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Fig. 1. ®2P; incorporation into the nucleotide phosphate frac-
tion of rat parotid shices in the presence and absence of epine-
phrine. Portions of slices {equivalent to B glands) were prein-
_cubated for 20 min and transferred into vessels containing -
32p; orthophosphate (2 £Ci/ml) in 16 ml medium. After 10
min of labelling, epin 4})]1111'18 was added to one vessel to the
concentration of 107" M. At various time intervals, tissne
samples were removed aanﬁ the nucleotide phosphate specific
Tadioactivity was assayed. Slices incubated in the presence of
epinephrine {o—o-—o); slices incubated in the absence of
epinephrine {A——2A——Aa).
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