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Enhancement of Acyl-CoA{I-Acyl-sn-glycerol{1-phosphocholine Acyltransferase
Activity in the Microsomes from Rat Submandibular Gland during the Growth

KAMEYAMA Y ASUNAGA, KITAMURA KEISHI, YASHIRO KOJ, MiZuUNO-KAMIYA MASAKO and FUJITA ATSUSHI

Among the many steps of enzyme reaction for the biosynthesis of phosphatidylcholine, it has been shown that the spe-
cific activities of these enzymes are altered during cell growth; therefore, we observed the effects of postnatal growth on
a reacylation enzyme, [J-acyl-sn-glycerol-]-phosphocholine acyltransferase, which functions to enrich polyunsatu-
rated fatty acid in phosphatidylcholine in rat salivary glands. The wet weights were three- and two-times increased
during growth from[J to[J weeks old in rat submandibular and parotid glands, respectively. In microsomes fromOJ-
week-old rat submandibular and parotid glands, and liver, [7-acyl-sn-glycerol-]-phosphocholine acyltransferase ac-
tivities were higher in the order, liver 0 submandibular [J parotid glands. The specificities for acyl-CoAs were very
similar; however, in[T]-week-old rats, the activity from submandibular microsomes was(J-to [J-fold higher than in [J-
week-old rats. In this enhancement of specific activity, Kn values for arachidonoyl-CoAd [[J[J[J-CoAUdid not change;
on the contrary, specific activities of this enzyme in the parotid gland and liver were hardly changed during growth.
These results suggest that the tissue-specific enhancement of [J-acyl-sn-glycerol-[7-phosphocholine acyltransferase ac-
tivity may occur due to the induction of its protein, which may play a specific role in the growth of the submandibular
gland.
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INTRODUCTION

It is not only phospholipids, which have long been recognized
as important structural components of cells, but also specific bi-
ologies associated with specific lipids and their metabolites have
been gathering much attention over the past decade™”. Phos-
phatidylcholine is a major phospholipid presents in mammalian
cell membranes as a class of glycerophospholipids and an impor-
tant congtituent of serum lipoproteins in mammalian tissues”.
Recently, phosphatidylcholine has been gathering much atten-
tion due to it not only being a major structural component of
membrane bilayers but also its functiona roles such as in apop-
tosis", and involvement with eicosanoids and lysophospholip-
ids"™". Among the many steps in the enzyme reaction leading to
the biosynthesis of phosphatidylcholine, research into the regula-
tory mechanisms of activities in physiological functions has
made considerable progress, and several reports have shown that
the specific activities of the involved enzymes are altered during
the period of development™". In rat salivary glands] parotid and
submandibular] proliferated by chronic administration of f3-
adrenergic agonist, the specific activity and substrate specificity
of acyl-CoA:[O-acyl-sn-glycerol £1-phosphocholine  acyltrans-
ferase, which contributes to maintaining the asymmetric distribu-
tion of fatty acyl groups in phosphatidylcholine, were markedly
changed™". In this paper, therefore, we observed the effects of
postnatal development on O-acyl-sn-glycerol£1-phosphocholine
acyltransferase activity in rat salivary glands.
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MATERIALS AND METHODS

OO Animals

Male Sprague-Dawley ratsJO-+11 weeks oldd were main-
tained ad libitum on Oriental MF solid chowO Oriental Y east
Co., TokyoO and water. The present experimental protocol was
approved by the Animal Ethics Committee of Asahi University
0 No[[-+1TICT".

After fasting overnight, all rats were killed by bleeding under
light diethyl ether anesthesia. Immediately following this, the
parotid and submandibular glands and liver were removed and
carefully trimmed of connective tissue, blood vessels, and the
capsule. Liver was perfused by saline solution. The obtained
gland and liver tissues were stored at 010 until use.

0 O Preparation of microsomes

All procedures were carried out at 0 -0 0. Frozen tissue
was thawed, cut into small pieces with a Mcllwain Tissue Chop-
perl Mickel Laboratory Engineering Co., Gomshall, Surrey,
UK and then homogenized with a Potter-Elvehjem Teflon pes-
tle homogenizer inO@ M Tris-HCI buffef] pHOII Ocontaining
OO M sucrose. The microsomes were obtained as a precipitate
of centrifugatiori] (T[T TIx g, (0 min(J as described previ-
ously™. The resulting pellet was suspended at approximately[T]
mg microsomal protein per ml in0O00 M TrissHCI buffef] pH
0D Owithout sucrose, using a glass pestle homogenizer, and was
stored at OO until use.

Hozumi [1717, Mizuho, Gifu LITJ+I11J, Japan
0 Accepted March [T, 11110



0 O Assay of acyltransferase activity

-Acyl-sn-glycerol £3-phosphocholine was prepared from egg
yolk phosphatidylcholine by hydrolysis with snake venom phos-
pholipase AS™". Linoleoyl and arachidonoyl-CoAs were synthe-
sized by means of the coupling reaction of acylchloride derived
from fatty acids and coenzyme A™™". Other acyl-CoAs used
were of the highest grade available from commercia sources, as
described™.

Acyl-CoA :00 -acyl-sn-glycerol-0 -phosphocholine  acyltrans-
ferase activities were measured spectrophotometrically using(d,
0" -dithiobigl0-nitrobenzoic acidT™". The reaction mixture con-
tained Iy M acyl-CoA,[TT1y M O-acyl-glycerophosphocholine,
O mM DTNB, anddp g/ml of microsomal protein in(1] mM
TrissHCI bufferd pHOIIO and incubation was carried out at
DO induplicate.

O O Other methods
The protein concentration was determined according to the
method of Lowry et al ™ or with the Bio-Rad protein assay
O Bio-Rad Laboratories, Richmond, CACaccording to Bradford™,
using bovine serum abumin as the standard.

RESULTS AND DISCUSSION

According to the growth of rats, the wet weights of their sali-
vary glands were increased] Figh[J and the increasing rates in
parotid and submandibular glands between(J- and O-week-old
rats were(J[[II- andOJI0-fold, respectively. It isgenerally thought
that membrane phospholipid biogenesis is enhanced in the
growth stage. Indeed, lysophospholipid acyltransferase activity
was increased[]-fold in the microsomes of parotid glands prolif-
erated by isoproterenol treatment””. Conversely, the same en-
zyme activity in the microsomes from the proliferated submandi-
bular gland was decreased™™". In mammalian tissues, the reac-
ylation of lysophospholipids plays an important role in establish-
ing molecular species of membrane phospholpids and regulating
the free polyunsaturated fatty acids leve™™". During the growth
of rat salivary glands following birth, on the other hand, the
maturation of receptor-linked secretory function develops exten-
sively in O weeks"™"  Since acyl-CoAfl-acyl-sn-glycerol£]-
phosphocholine acyltransferase is thought to be one of the key
enzymes involved in the regulation of membrane phospholipid
constitutions, the activity was compared in growing rat salivary
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Fig. 1 Changesin tissue wet weights of rat salivary glands
e , parotid; A, submandibular

glands postnataly. Asshown in Tableld, the specific activitiesin
the microsomes from the parotid gland were almost the same be-
tweenO- andO-week-old rats. Under optimal conditions, acyl-
CoA specificities were also compared, but they did not show any
change. These tendencies in the specific activity and acyl-CoA
specificity were observed in the liver microsome$] Table[1[]

On the contrary, as shown in Tabled, O-acyl-sn-glycerol £1-
phosphocholine acyltransferase activities were aboutd- to[J-fold
higher in0-week-old rats than in[-week-old rats in the subman-

Tabled Acyl-CoA specificities of [-acyl-sn-glycerol £1-phosphocho-
line acyltransferase in microsomes from - and [J-week-old
rat parotid glands

0 weeks old 0 weeks old
) Specific  Relative Specific  Relative
Acyl-CoA activity] AD  activity  activity] BO  activity BIA
[IT1“-CoA om om om om om
[ITT1-CoA oo O —_ —_ —_
[ITT1-CoA mm 0m mm om om
[ITT-CoA 0om 0m 0m 0m 0om
ITT1-CoA om 0m mm 0m om

The specific activities] A and BOare represented as nmol/min per mg of mi-
crosomal protein.
*Acyl chain; chain length:number of double bonds.

Tabled Acyl-CoA specificities of 0-acyl-sn-glycerol £1-phosphocho-
line acyltransferase in microsomes from - and [-week-old

rat liver
0 weeks old 0 weeks old
) Specific  Relative Specific  Relative
Acyl-CoA activityd AD  activity  activity] BO  activity BIA
[I1T1"-CoA oo O oam oam oo
ITT1-CoA oo 0m — — —
[ITT-CoA mm 0m mm 0m 0om
[ITT-CoA mm 0m mm 0m om
TT1-CoA mm om mm om om

The specific activitie§] A and BOare represented as nmol/min per mg of mi-
crosomal protein.
*Acyl chain; chain length:number of double bonds.

Tabled Acyl-CoA specificities of O-acyl-sn-glycerol £1-phosphocho-
line acyltransferase in microsomes from - and O-week-old
rat submandibular glands

O weeks old O weeks old
) Specific  Relative Specific  Relative
AYI-COA  ivith AD activity  activity BO  activity D2
111" -CoA gam [mjni mm aam gam
[ITTJ-CoA g g oo oo g
[ITTJ-CoA Mm 0 Mm oo g
[ITT]-CoA oo Om mm oo oo
[TTT1-CoA Om O [ Om Om

The specific activities] A and BOare represented as nmol/min per mg of mi-
crosomal protein.
*Acyl chain; chain length:number of double bonds.



dibular glands. However, acyl-CoA specificities did not change
during growth. The phosphatidylcholine composition in the sub-
mandibular gland increases, but the fatty acid composition of
phosphatidylcholine shows little change along with growth™.
The characteristics of acyltransferase might explain the part of
the results obtained by the analyses of phosphatidylcholine from
the submandibular gland. In liver microsomes, the highest activ-
ity between the various acyl-CoAs used in this paper was ob-
served in arachidonoyl-CoA. On the contrary, in the salivary
glands, the activity for oleoyl-CoA was the highest and followed
in the order of oleoyl-CoAQ linoleoyl-CoAl arachidonoyl-
CoA. These specificities were similar between submandibular
and parotid gland microsomes. The reacylation enzyme reported
in this paper functions to incorporate polyunsaturated fatty acids
into the C4J position of phosphatidylcholine, the largest con-
stituent of membrane phospholipids'™”. Indeed, 10 of the CHJ
position of phosphatidylcholine are oleic, linoleic, and arachi-
donic acids™. The acyl-CoA specificities of acyltransferase that
showed the higher activities in oleoyl-CoA, linoleoyl-CoA, and
arachidonoyl-CoA may play an important role in determining
the distribution of the fatty acid pattern in phosphatidylcholine.
In order to clarify whether the enhancement of acyltransferase
activity observed in submandibular gland microsomes is accom-
panied with changes of enzyme characteristics, the effect of the
concentration of arachidonoyl-CoA on acyltransferase activity in
the submandibular glands fromO and(0 weeks old was investi-
gated. According to the analysis of Lineweaver-Burk plots™,
Vmax Using arachidonoyl-CoA was[TII nmol/min/mg of protein
in [TJ-week-old rat submandibular microsomes. On the other
hand, in0-week-old rats, Vi Was[T [ nmol/min/mg of protein.
When Vi values are compared according to growth, the enzyme
activity in(J-week-old rat submandibular gland microsomes was
about O fold higher than inO-week-old rats. However, the
apparent K., values for arachidonoyl-CoA were very similar be-
tween the two different aged gland microsomes, at Oy M.
These observations suggest that the enhancement of the acyl-
transferase activity may be due to the increase of enzyme pro-
tein, not to the change of enzyme properties, such as activation.
From the results obtained here, it is suggested that the changes
of O-acyl-sn-glycerol£1-phosphocholine acyltransferase activity
are not associated directly with cell growth in rat salivary glands,
but specific development in submandibular growth. By the
chronic administration of 3 -adrenergic agonist, parotid and sub-
mandibular cell growth proliferated markedly, and the specific
activity and substrate specificity of acyl-CoA-acyl-sn-
glycerol -phosphocholine acyltransferase were changed™".
However, the tendency in the ateration of enzyme activity was
different between parotid and submandibular glands, in spite of
the apparent growth. This tissue-specific enhancement of acyl-
transferase activity may occur in the period of receptor matura-
tion and be due to the induction of enzyme protein, which may
play a specific role in the submandibular gland.
Lysophospholipids, the substrate for reacylation enzymes ob-
served in this report, regulate membrane fusion by protein-lipid
interplay™”, and partialy participate in saliva secretion accompa-
nied by exocytosis™. Therefore, the reacylation enzymes might
also regulate the function of salivary glands.
On the other hand, there are also many other important rea-
cylation enzymes, such as-acyl-sn-glycerol £1-phosphoinositol
acyltransferase, [-acyl-sn-glycerol £1-phosphoethanolamine acyl -

Reacylation enzyme activity in rat salivary glands

transferase, -acyl-sn-glycerolJ-phosphoserine acyltransferase,
and-acyl-sn-glycerol £1-phosphate acyltransferase, etc. The ef-
fects of these enzyme activities on the growth of salivary glands
remain to be clarified. Further studies will be necessary to clar-
ify the reason for changes in acyltransferase activity in prolifer-
ated salivary glands.
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