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Form and Function of Phospholipids in Rat Salivary Glands

KAMEYAMA YASUNAGA, YASHIRO KOJI, MIZUNO-KAMIYA MASAKO
and FUJITA ATSUSHI
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The plasma membranes, which consist of the membrane lipid bilayer and proteins, construct cells that
are minimum functional and biological units. Furthermore, in eukaryotes, the biological membranes also
form various organelles in the cell Exocytosis is the phenomenon of membrane fusion between the
plasma membranes and the secretory granular membranes, resulting in the components of granules be-
ing secreted. Recently, the molecular mechanisms of exocytosis have been studied to clarify the interac-
tions and organizations of cells. The membrane physical properties, which are mainly affected by the
membrane phospholipids, play a very important role in the process of membrane fusion. We researched
the mechanisms of saliva secretion as a model cell for exocytosis. In this review, the structures of phos-
pholipids and their physical properties, the biosynthesis processes, and the relationships between the
forms and functions of phospholipids in saliva secretion in rat salivary glands are reported.

Key words : Salivary glands, Membrane phospholipids, Membrane physical property, Biosynthesis, Membrane fusion
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"' Table 1 Phospholipid composition (%) in 3- and 9-week (W)-old rat salivary glands (means + SE)

Parotid gland

Submandibular gland Sublingual gland

3W (3-9)* IW (7) 3W(3-9) IW (7) 3W (3-9) IW (7)

Total phospholipoids

(umol/g of wet tissue wt) 17.6 +3.8 17.0+1.9 187+ 1.4 202425 226+14 22.1+1.5
Each phospholipid (%)

Phosphatidylcholine 39.0+14 459 + 4.0 379428 4.4+ 13 35.3+29 453+1.2

Phosphatidylethanolamine 27.2+24 273+ 1.8 240+1.2 259+ 1.6 229408 24.7+0.9

Sphingomyelin 82407 71+1.4 7.6+0.9 7.6 +0.7 734+0.6 7.7+ 1.6

Phosphatidylinositol 39+ 1.0 34407 54408 34+0.5 57404 49+14

Phosphatidylserine 34+0.7 3.6+09 54+1.1 39+1.0 55408 45+18

Phosphatidic acid 2.1+£0.7 1.74+0.3 32+0.7 22409 3.3+0.7 20+0.8

Others 16.2 11.0 16.5 12.6 20.0 ] 10.9

*Values in the parentheses show the number of experiments.
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Table 2 Lipid composition of subfraction from rat parotid gland

Homogenate Microsomes Secretory
3) 4) granules
(3)
Each phospholipid (%)
Phosphatidylcholine (PC) 46.5+3.6 51.1+1.2 40.3+0.7*%*
Phosphatidylethanolamine (PE) 25.7+1.2 24.8+0.8 30.5+1.0%
Sphingomyelin 7.3+0.1 7.8+0.3 7.0+0.2*
Phosphatidylinositol 6.5%0.9 5.1+£0.8 3.6+0.4
Phosphatidylserine 4.8+0.8 4.2+0.3 2.4+0.1*%*
Cardiolipin 1.9+0.4 0.3+£0.1 3.9£0.2*%*
Phosphatidic acid 1.1+0.6 0.2+0.1 0.5+0.3
Lysophospholipids 3.1%+0.6 3.1+0.5 8.340.8**
Others 3.1 3.4 3.5
PC/PE ratio 1.84+0.1 2.1£0.1 1.4+0.0

Values are means*+S.E. of independent experiments shown in parentheses.
* p<0.05, ** p<0.01; Significance of difference between secretory granular fraction
and microsomal fraction judged by Student’s Z-test.

Table 3 Phosphatidylinositol and polyphosphoinositides compositions in total
phospholipids from rat salivary glands

Phospholipids (%) Parotid Submandibular  Sublingual
Phosphatidylinositol

(PD) 6.7(100)  6.0(100) 3.6(100)
Phosphatidylinositol

4-phosphate (PIP) 0.04(0.6) 0.05(0.8) 0.03(0.8)
Phosphatidylinositol

4,5-bisphosphate (PIP,) 0.06(0.9) 0.04(0.6) 0.07(1.9)
Other phospholipids 93.2 93.9 96.3

Table 4 Fatty acid composition (%) of phosphatidylcholine from 3- and 9-week (W)-old rat salivary glands (means * SE)

Parotid gland Submandibular gland Sublingual gland

Fatty acid (%) 3W(3)* IW (3) 3W(3) IW (3) 3W(3) 9W (3)
Cl14:0 09 +0.1 1.0+0.3 09+0.2 0.8+0.1 08+0.2 1.2+£0.1
C16:0 DMA® 0.3+0.1 02+0.1 0.2+0.1 02+0.1 0.6+0.2 0.2+0.1
Cl16:0 435+ 1.7 404 +14 409+ 1.0 373+ 1.0 36.0+34 35.1.£01
Cl6:1 1.6 + 0.1 1.3+0.2 1.6 £0.2 1.2+03 1.5+0.2 1.6+0.1
C18:0 8.1+0.3 87+03 89+03 9.5+0.5 11.7+0.1 10.0 £ 0.1
Ci18:1 13.3+0.6 10.8 +0.7 11.8 +0.2 8.7+0.5 15.6 £ 0.7 11.4+0.1
C18:2 159 +0.4 174 +0.4 19.8 +0.3 21.1+1.6 13.5+0.4 12.1+0.2
C20:3 1.9+03 1.6+0.2 2940.1 3.0+0.2 2.1 +0.1 3.2+0.1
C20:4 99+ 1.2 123+1.3 78+04 124 +0.3 13.1+22 16.9 £ 0.1
C20:5 02+0.1 0.8+0.1 03+0.1 0.5+0.3 0.1 £0.1 0.7+0.2
C22:5 03+0.0 03+0.1 03+0.1 03£0.1 02+0.1 03+0.1
C22:6 0.5+0.1 0.7+0.2 04 +0.1 0.5+0.1 0.5+0.3 0.8+0.1
Others 3.6 4.5 4.2 4.5 4.3 6.5

aValues in the parentheses show the number of experiments.
*Dimethylacetal derivatives.




RAT7FINaY D (Table 4), K940%H3/%
WIFVBRTI0~20%%D5) J — ViR, AL A VB, T T
FNFVBRTHA.

—%, A7 7FINILY ) —=)VT 3 (Table 5)
TIX, 77 F FUEED20~30% 4L, LT, L4 >
B, AFT7YVERLED., THOOERIE, TWEEY
VIREDEGRIND R, BIBAAZNZIEIRIC
BASINTWSZEEZRBL T2, BESBHYMLD
U UIREE RIS k0 — VB Dsn— 1 fLICH
MPERGER, sn-2 MICIIABAMBIBL T 2 7 V&
LTWwWa. V) UVIREMEE, 793 FUVBERDE
o, BEBHROFA 7 7 FIVAY Y, KA T 7
FINIZEY ) —=NVTIyDsn-200iE, =4 a¥ /4
FRTERR O EE 2 B ERERALIC 2 o TV B 2 L AURIR X
nas.

Table 6 {ITRTHERT7 7F VML ¥ b=V DlaE;
BRI, s2A77FINVa) v, FATrFILT
FI=NTIVEBELRY, sn-1HMICAFTY Y,
NRVIFUEE, sn-2MICT7S5F VB, V) — VB

7 v MEERIRE ) ~IRE OIS L BEE 293

IAAYRYTIVBBREL TSI L 2RBLT
W5, 26T, BOTHETHALDDDRAT 7 FV
VA7 ¥ =Nk U TEAK SN BPIP, PIP,
DIRESEERIE, A7 7FINAL ¥ b—IVOMEK
CHBLTHELLT SR N VB, HSVIFUBOK
MeERAF T YBROBY IR TH 5 (Table 7).
BB 5 & 9 ICPIPORHEERITE L {Hv., Tz
ERRIEES OB O MDY VIRE L W #L, 4/ Y
F—VBIEY VERERT O Z N5 OB (A E
PHETHELEZLND. B, Tables4,5, 6 55, 3
REEBRBR S EHRBRIBETIX, ZhEhoY VIRER
THBERL I B DS 2 WS LS h 5.
DWENIRBRO) VIRE AR T 7 F YN,
FRAT7FINIY ) — VT I VOEHBER %
Table 8 IZRTY. FEV xRk —}F, IZ0vV—LHk
DY VIREEHBRLTHIFEA LR DS 7.
i) ZNMENVEL, 7y B VIR
THhENVEL, TNy VR VRRER, 7T YVELS
HRTHHHBE LN EH S, ZRoDOHELEED

Table 5 Fatty acid composition (%) of phosphatidylethanolamine from 3- and 9-week (W)-old rat salivary glands

(means * SE)

Parotid gland

Submandibular gland Sublingual gland

Fatty acid (%) 3W (3)° 9W (3) 3IW(3) 9W (3) 3W(3) 9IW (3)

C14:0 0.9+0.7 26+1.0 1.3+0.5 30+26 0.8 +0.5 48+1.2
C16:0 DMA® 6.5+14 59+0.4 5.2+0.7 34415 44+04 46+13
C16:0 84+09 10.1 +0.1 81+18 99+18 100 +1.2 10.2+1.0
Cl16:1 1.34+0.3 23+0.2 1.9+0.7 1.8+ 1.0 1.5+0.7 1.7+0.5
C18:0 153+14 144 +0.6 18.2 +0.7 16.8 +1.5 16.0 +1.5 143+ 1.1
C18:1 18.2+0.7 153+0.1 16.1 +0.5 154 +0.1 15.7+0.4 13.7 +0.7
C18:2 9.0+04 9.5+0.5 12.1 +£0.5 121+ 1.4 7.8+1.8 58+02
C20:3 1.9 +0.1 1.7+0.2 37+14 26+0.3 1.6 +0.2 2.5+0.1
C20:4 229+25 23.74+0.6 20.6 +1.1 22.54+0.1 29.5+5.0 27.3+04
C20:5 0.2+0.1 1.5+0.2 0.54+0.3 1.1+0.1 0.1+0.1 1.1 +£0.5
C22:5 1.3+0.1 1.1+0.1 1.3+0.6 1.0+ 0.1 0.7+0.1 0.9 +0.1
C22:6 53+0.6 46+0.1 3.7+03 35103 40+1.2 57+04
Others 8.8 73 73 6.9 79 7.4

*Values in the parentheses show the number of experiments.
*Dimethylacetal derivatives.

Table 6 Fatty acid composition (%) of phosphatidylinositol from 3- and 9-week (W)-old rat salivary glands (means = SE)

Parotid gland

Submandibular gland Sublingual gland

Fatty acid (%) 3IW (3)° 9W (3) 3IW (3) IW (3) 3W(3) 9W (3)
Cl14:0 11407 1.7+10 0.8+0.3 1.1+0.1 0.8 +0.1 0.740.1
C16:0 DMA® 0.6 +0.2 0.6 +0.2 04+02 0.2+0.1 0.4 +0.2 0.3+0.1
C16:0 162+ 1.6 156+ 1.0 17.3% 1.1 16.5+ 1.1 14.0 + 2.1 13.1 1 0.4
Cl6:1 1.9+04 26+ 1.3 14403 12403 1.7+0.1 12103
C18:0 36.6 +1.2 29.5+1.3 373425 338 +0.5 424421 343415
C18:1 1.7+ 1.8 10.1 +0.6 10.6 + 0.4 88+0.8 7.1+0.1 7.0+0.1
C18:2 42+0.1 40409 50+0.2 58+0.7 3840.1 3.5+0.1
C20:3 18404 1.540.2 25402 22+03 21408 22402
C20:4 11.3+1.4 11.8+1.0 1.8 0.6 14.5 £ 0.6 19.0 £ 0.2 212+ 1.1
C20:5 19402 99408 21407 7.6 +2.1 12407 54408
C22:5 0.6+0.1 0.5+0.2 09+0.1 0.9+0.2 0.4+0.1 0.5+0.1
C22:6 1.2+0.1 15405 21402 22401 1.0 +0.5 1.6 +0.3
Others 10.9 10.7 7.8 52 6.1 9.0

*Values in the parentheses show the number of experiments.
*Dimethylacetal derivatives.
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Table 7 Fatty acid compositions of phosphatidyl-
inositol and polyphosphoinositides in rat
parotid gland

Fatty acids(%) PI* PIP PIP,
16:0 15.6 21.1 29.3
16:1 2.6 8.3 6.1
18:0 29.5 14.8 17.1
18:1 10.1 11.8 - 6.1
18:2 4.0 1.2 0.6
20:3 1.5 n.d.** 1.6
20:4 11.8 30.7 36.7
2005 9.9 n.d. 2.5

* . PI ; phosphatidylinositol
PIP ; phosphatidylinositol 4-phosphate
PIP, ; phosphatidylinositol 4,5-bisphos-
phate
** [ not detectable
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Table 8 Side-chain compositions of major phospholipids in subfractions from rat parotid gland

| and al | Phosphatidylcholine Phosphatidylethanolamine
gAr%{]pzsm(‘y:)keny Homogenate Microsomes Sf::':ltlory Homogenate Microsomes Sf:;itlzl;y
‘ ® ) B @ ) B
Cl4:0 0.40+0.06 0.45+0.02 0.42+0.06 0.17+0.06 0.23+0.06 0.23+0.13
C16 : 0 alkenyl 0.84+0.22 0.71+£0.12 0.80+0.15 9.62+0.48 10.87+0.89 7.01+1.16
Cl6:0 39.99+0.37 40.93+0.37 40.29%+0.86 7.75+0.33 7.78+0.32 7.52+0.41
Cl6:1 0.89+0.36 1.19+0.19 0.88+0.35 0.95+0.14 1.01+0.10 1.06%=0.32
C18:0 alkenyl 0.13+0.01 0.12+0.01 0.13+0.02 4.62+0.58 5.91+0.34 3.37%+0.26%*
Cl18:0 7.83+0.29 7.80+£0.25 8.17+0.36 14.83+1.94 13.90%1.60 20.80+1.65*
C18:1 10.51+0.28 10.46+0.32 10.74+0.08 15.65+0.15 16.16x£0.58 16.08+0.63
C18:2 18.47+1.01 18.36+0.74 18.44+0.66 8.19+0.58 7.53+0.49 9.12+0.73
C20:3 1.66+0.07 1.54+0.11 1.61+0.20 1.48+0.04 1.32+0.06 1.32+0.11
C20:4 14.55+0.42 14.27+0.37 13.87+0.85 26.20*+1.52 25.12+2.09 23.73+1.19
C20:5 0.26+0.06 0.19+£0.03 0.54+0.13 0.16£0.05 0.36+0.20 0.62+0.35
C22:5 0.20+£0.04 0.20+0.02 0.11+0.06 0.92+0.04 1.02+0.12 0.67+0.02
C22:6 0.68+0.03 0.63+0.04 0.60+0.12 5.23+0.28 4.98+0.52 4.44+0.15
C24:0 0.84+0.08 0.84+0.06 0.80£0.10 1.30£0.16 1.23+0.13 1.16+0.11
Others 2.75 2.31 2.60 2.93 2.58 2.87

Values are means + S.E. of independent experiments shown in parentheses.

The side-chain groups are designated by the number of carbon atoms and double bonds.

* p<0.05, ** p<0.01; Significance of difference between secretory granular fraction and
microsomal fraction judged by Student’s ¢-test.

Table 9 Composition of choline- and ethanolamine-containing glycerophospholipids

in rat parotid gland

Major glycerophospholipid

Choline-containing

Type

Ethanolamine-containing

glycerophospholipids glycerophospholipids
(mol %)
1-Acyl-2-acyl 72.7 42.6
1-Alkyl-2-acyl 23.8 25.4
1-Alkenyl-2-acyl 35 32.0
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Fig. 1 The effect of cholesterol on the order
parameter measured with 5-SAL spin
probe in total phospholipid liposomes
from rat salivary glands. The dotted
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cholesterol ( 300 mmol/mol of total
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Fig. 2 The effect of cholesterol on the order
parameter measured with 12-SAL spin
probe in total phospholipid liposomes
from rat salivary glands. The dotted
line is control and the solid one is added
cholesterol ( 300 mmol/mol of total
phospholipids).
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M ; sublingual




296

Temperature (°C)
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Fig. 3 Comparison of membrane fluidity of phospholipid liposomes
from subcellular fractions of rat parotid grand.
Order parameter, S, was calculated from the ESR spectra of
spin probes (A ; 5-SAL, B ; 12-SAL) in liposomes from secretory
granular fraction, microsomal fraction and homogenates.
As the value of S becomes smaller, the membrane becomes

more fluid.

@ ; secretory granular fraction

A ; microsomal fraction
M ; homogenates
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Fig. 4 Biosynthesis of phosphatidylcholine
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Table 10 Acyl-CoA selectivity of 1-acyl-sn -glycerol-3-phosphate acyltransferase in rat salivary gland and liver

microsomes
Parotid G. Submandibular G. Liver
activity* ratiot activity ratio activity ratio
Palmitoyl-CoA 1.8 0.7 6.7 0.5 37.4 3.7
Stearoyl-CoA 1.7 0.9 29 04 7.4 29
Oleoyl-CoA 1.5 0.1 7.7 0.1 58.4 1.6
Linoleoyl-CoA 29 0.4 7.5 0.3 24.5 1.0
Arachidonoyl-CoA 2.5 04 45 0.2 16.4 0.8

*Each value is the average of 2-4 experiments and represented as nmol/min per mg of protein.
T1-acyl-GP acyltransferase activity/1-acyl-GPC acyltransferase activity.

Table 11 Acyl-CoA selectivity of 1-acyl-sn-glycerol-3-phosphorylcholine acyltransferase in rat salivary gland and liver

microsomes
Parotid G. Submandibular G. Sublingual G. Liver

activity* ratiot activity ratio activity ratio activity ratio
Palmitoyl-CoA 2.6 1.0 13.0 1.0 2.6 1.0 10.2 1.0
Stearoyl-CoA 19 0.7 84 0.6 1.7 0.7 26 0.3
Oleoyl-CoA 17.5 6.7 52.8 41 94 3.6 37.0 3.6
Linoleoyl-CoA 7.5 29 23.8 1.8 nd.} — 250 25
Arachidonoyl-CoA 6.8 2.6 23.1 1.8 n.d. — 20.2 2.0

*Each value is the average of 2-4 experiments and represented as nmol/min per mg of microsomal protein.
tRatio of enzyme activity for each acyl-CoA to the activity for palmitoyl-CoA.

}Not determined.
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Fig. 5 Effects of the number and the position of the double bonds in acyl-CoA
on the activity of microsomal 1-acyl-GPI acyltransferase in the rat sub-
mandibular gland. Each bar is the average of a duplicate assay.

Table 12 Specificity for acyl-CoAs in 1-alkenyl-GPC acyltransferase from rat parotid gland microsomes

1-Alkenyl-GPC acyltransferase

1-Acyl-GPC acyltransferase

Acyl-CoA
Specific activity Relative activity Specific activity Relative activity
(nmol/min/mg of. protein) (nmol/min/mg of protein)
Palmitoyl-CoA 1.8 7 5.5 15
Stearoyl-CoA <1.0 <4 4.1 11
Oleoyl-CoA 27.5 100 36.9 100
Linoleoyl-CoA 18.2 66 15.9 43
Arachidonoyl-CoA 21.9 80 14.4 39

Each value represents the mean of two separate experiments. The relative activity is expressed as the percent

of the specific activity to that for oleoyl-CoA.
GPC : glycerophosphorylcholine
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sn-Glycerol 3-phosphate (GP)

Arachidonic acid

Acyl-CoA
synthetase = || <= hydrolase

Arachidonoyl-CoOA s
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Acyl-CoA CoA

<7 GP acyltransferase

1-Acyl-sn-glycero-3-phosphate (1-acyl-GP)

<= 1-Acyl-GP acyltransferase

Phosphatidic acid

CDP-diacylglycerol

Phosphatidylinositol
CoA

<3 1-Acyl-GP! acyltransferase

1-Acyl-sn-glycero-3-phosphoinositol (1-acyl-GPl)

Fig. 6 Phosphatidylinositol biosynthesis in mammalian cells
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Fig. 7 Biosynthesis of phosphatidylethanolamine and phosphatidylcholine
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Table 13 Fatty acid specificity of acyl-CoA synthetase in microsomes from rat salivary
glands and liver

Submandibular gland Parotid gland Liver

Specific Relative Specific Relative Specific Relative

activity? activity® activity activity activity activity
Myristic acid 6.0 0.10 37.5 0.75 226.2 0.42
Palmitic acid 63.1 1.0 50.0 1.0 535.0 1.0
Stearic acid 13.0 0.21 88.5 1.77 - 471.8 0.88
Oleic acid 55.0 0.87 44.7 0.89 445.1 0.83
Linoleic acid 77.0 1.22 41.3 0.83 397.9 0.74
Dihomo-y-linolenic acid 27.5. 0.44 40.0 0.80 397.9 0.74
Arachidonic acid 74.1 1.17 38.1 0.76 367.6 0.69
Eicosapentaenoic acid 31.0 0.49 —¢ — — —
Docosahexaenoic acid 11.0 0.17 — — — —

2 The specific activity is shown as nmol/h/mg of microsomal protein. Each value represents the mean
of two separate experiments.

® The relative activity is expressed as the ratio of the specific activity to that for palmitic acid.

¢ Not determined.

Fatty acid

Long chain
acyl-CoA synthetase ATP, CoA, Mg®*

Elongation and(———— Acyl- CO ————FF’mteln acylation

Desaturatlon
B-oxidation Protein sorting
Hydrolysis Protein kinase C

Cholesterol Phospholipid Triacylglycerol
ester

Fig. 8 Metabolic pathways relating to acyl-CoA

Table 14 Substrate specificity for various acyl-CoAs of acyl-CoA hydrolase
in rat submandibular gland and liver microsomes

Submandibular gland Liver

Specific Relative Specific Relative
Acyl-CoA activity activity activity activity
Palmitoyl-CoA 5.59 1.00 40.70 1.00
Stearoyl-CoA 5.59 1.00 30.51 0.75
Oleoyl-CoA 2.67 0.48 17.21 0.43
Linoleoyl-CoA 4.87 0.87 18.51 0.45
Linolenoyl-CoA 5.33 0.95 20.05 0.49
Dihomo-y-linolenoyl-CoA 3.47 0.62 18.51 0.45
Arachidonoyl-CoA 4.82 0.86 17.63 0.43
Eicosapentaenoyl-CoA 4.52 0.81 14.63 0.36
Docosahexaenoyl-CoA 4.87 0.87 27.79 0.68

The specific activity is shown as nmol/min/mg of microsomal protein. Each value
represents the mean of two separate experiments. The relative activity is expressed
as the ratio of the specific activity to that for palmitoyl-CoA.
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Table 15 Distribution of radioactivity in phospholipids by [*HJarachidonic acid (20:4) and [*Plorthophosphate (Pi)

double-labeling in rat salivary glands

Parotid gland

Submandibular gland

Phospholipid (%)

Content® [Hj20:4 [’PIPi  [PH)/[’P] Content [HJ20:4 [PIPi [H)/[’P)
Phosphatidylcholine 459 69.9 435 1.6 44.4 69.0 319 22
Phosphatidylethanolamine 27.3 143 39 3.7 259 17.4 57 3.1
Phosphatidylinositol 34 4.5 26.6 0.2 3.4 4.0 26.0 0.2
Phosphatidylserine 3.6 1.9 22 0.9 3.9 1.5 22 0.7
Phosphatidic acid 1.7 0.8 8.6 0.1 2.2 0.4 7.1 0.1
Others 18.1 8.6 152 0.6 20.2 7.7 27.1 0.3

Table 16 Distribution of radioactivity in phosphoinositides by [*Hlarachidonic acid and [*Plorthophosphate

double-labeling in rat salivary glands

Phosphoinositides (%) :;?:d :llirgandibular Ztl:llciingual
[*H]20:4*  [#PJPi®* [*H]20:4  [*PJPi  [*H]20:4  [*P]Pi
Phosphatidylinositol(PI) 65.8 39.0 84.2 45.3 81.9 59.3
P};O:itzs:::;?gf;; ! 26.3 10.3 11.3 10.9 14.8 24.1
Phosphatidylinositol 79 507 i5 i 43 65

4,5-bisphosphate(PIP,)

a . arachidonic acid
b : orthophosphate

Table 17 Phosphatidylcholine selectivity of phospholipase A; in secretory
granules and microsomes from rat parotid gland

Secretory granules Microsomes
Phosphatidylcholine Specific ~ Relative  Specific  Relative

activity'  activity®  activity  activity
1-16:0/2-16:0° 59 1.0 1172 1.0
1-16:0/2-18:1 186 3.2 380 0.3
1-16:0/2-18:2 112 1.9 347 0.3
1-16:0/2-20:4 331 56 1593 1.4

* represented as pmol/h/mg of protein

®. compared to the activity for 1-16:0/2-16:0 phosphatidylcholine

‘. represented the molecular species of phosphatidylcholine with fatty
acid at sn-1 position/sn-2 position
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Table 18 Comparison of membrane phospholipid composition in rat salivary glands
Results are expressed as mean value =S.D. with number of independent experiments given in pa-
rentheses. Significance of difference between paired data was judged by using Student’s ¢-test ;

*P<0.05, *P<0.01.

Parotid gland

Submandibular gland Sublingual gland

IPR®
(n=5)

Control
(n=9)

IPR®
(n=4)

Control
(n=9)

IPR?
(n=5)

Control
(n=9)

Total phospholipids 20.19+2.22 27.71%0. 52%*
(pmol/g of wet tissue)
Each phospholipid (%)

Phosphatidylcholine 48.61+5.50 55.93+2, 55%*

Phosphatidyletha-
nolamine 27.93+1.72 29.47+1.82

Sphingomyelin 6.77£1.59 2.93+1.01**
Phosphatidylserine 3.65x1.11 2.43%0.66*
Phosphatidylinositol ~ 3.56+0.86 5.99=+0.91**
Cardiolipin 1.57+£0.87 0.61£0.45*
Phosphatidic acid 1.56+£0.48 0.40=0.42*
Others 6. 35 2.24

24.47+2.90 24.71+2.75

46.56+2.97 54.49+1.67%*

27.45+2.34 28.48+1.15
7.21+£1.56  4.45+0. 54**

26.11£2.06 23.78+3.10

47.43+3.29 53.02%1. 70**

25.84+1.56 27.82+1.23*
7.67+£1.85 5.29+0.90**
4.61+1.85 4.56+0.75
4.88+1.30 5.45%0.91

3.99+1.06 3.35+0.88
3.72+0.78 4.38+%1.51

2.66+0.71 0.85%0.56** 1.76+0.71 1.37+0.54
1.95+1.11 0.32+0.22%* 1.62+1.21 0.44%0.51*
6.46 3.58 6.19 2.05

@; Isoproterenol-treated rat
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Table 19 Positional distribution of fatty acids in phosphatidylcholine from
control and isoproterenol (IPR)-treated rat parotid gland

Fatty acid composition (weight % of total)

Control rat

IPR-treated rat

sn-1 sn-2 sn-1 sn-2
Fatty acid* position position position position
14:0 0.7+0.1 1.1 £0.1 1.2+0.2 1.0 +0.1
16:0-aldehyde 02+0.1 0.5+0.1 02+0.1 04+0.1
16:0 63.24+0.5 16.5+0.5 58.9 +2.7 148+14
16:1 1.5+0.1 22+0.2 2.1+0.2 23+0.1
18:0 16.7+0.8 24+04 14.3 +0.1 14+04
18:1 10.2+0.2 12.7+£0.3 107413 10.2 £ 0.5
18:2 22402 239+1.3 5.5+ 0.4% 37.1 +1.5¢
20:3 0.1 +0.1 4.6+0.5 0.4+0.1 44+0.1
20:4 0.3+0.1 25.54+0.7 0.5+0.1 20.0 + 0.8F
20:5 0.6 +0.1 0.74+0.2 0.3+0.2 0.4+0.2
22:5 0.1 +0.1 0.5+0.1 0.5+0.1F 0.3+0.1
2276 01T =01 —0:9+01 0.6 +0.1 0.8 £0.1
24:0 Trace 1.4+0.1 0.1+0.1 22402
Others 4.1 7.1 4.7 4.7

*Fatty acids are designated by the number of carbon atoms and double bonds.

Values represent means + SE of three separate experiments.

tSignificantly different from control rat at P < 0.01 determined by Student’s ¢-test.

Table 20 Specificities of microsomal 1-acyl-sn-glycero-3-phosphate acyltransferase in
control and isoproterenolIPR)-treated rat parotid gland

Control rat

Specific
activity(A)*
(nmol/min/mg

IPR-treated rat

Specific
activity(B)*
(nmol/min/mg

Acyl-CoA of protein) Specificityt of protein) Specificityt  B/A
16:0-CoA 14+0.8 1.0 10.3 + 1.7 0.9 7.4
18:0-CoA 1.5+02 1.1 70+14 0.6 4.7
18:1-CoA 14+0.2 1.0 11.8 +4.3 1.0 8.4
18:2-CoA 20109 1.4 82+07 0.7 4.1
20:4-CoA 1.9+0.7 14 55+1.7 0.5 29

*The activities represent means + SE of the values obtained from three separate experiments,
each of which was determined in duplicate.
tThe specificities are expressed as ratios of the specific activities to 18:1-CoA:1-acyl-GP

acyltransferase activity in each series.

20t

—
[¢}]

1-Acyl-GP acyltransferase
(nmol/min per mg protein)
=

[$)]

0 0.5
Gland weight (g/gland)

1.0

1.5

Fig. 9 Relationship between wet gland weight and

microsomal 1-acyl-GP acyltransferase activity

in the rat parotid gland. Activities are means

of duplicate or triplicate determinations.

Gland weight (g/ gland) versus l-acyl-GP

acyltransferase activity (nmol/min per mg

protein), Y=11.81.X +0.036 ; r=0.9192 (n=12)

; p<0.01.

O ; normal

A : isoproterenol treatment (5 days)

A ; isoproterenol treatment (5 days) and with-
drawal (5 days)

[ ; isoproterenol treatment (10 days)

B ; isoproterenol treatment (10 days) and with-
drawal (6 days).
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