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Studies on Phospholipid Composition and Compositions of Fatty Acid
and Fatty Aldehyde in Phosphatidylethanolamine
and Phosphatidylcholine in Rabbit Tongue
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The phospholipid composition of tongue muscle in rabbit was investigated in comparison with
that of the skeletal muscle of the calves of the hind legs.

1. The percent distribution of sphingomyelin and phosphatidylcholine (PLC) were lower than
those of the skeletal muscle, while the percent distributions of phosphatidylethanolamine (PLE) and
phosphatidic acid plus cardiolipin fraction were higher than those of the skeletal muscle.

2. In the tongue, 229% of PLE was of alkenyl-acyl type and 99 was of alkyl-acyl type. In
contrast, about 90 9% of PLC was of diacyl type.

3. The fatty acid compositions of acid stable PLE and PLC were estimated. The main fatty
acids in acid stable PLE were stearic acid, oleic acid and arachidonic acid. The main fatty acids in
acid stable PLC were palmitic acid, stearic acid, oleic acid and linoleic acid.

4, The main fatty aldehydes in alkenyl-acyl type PLE were palmitaldehyde and stearaldehyde
in the tongue. The fatty acids in alkenyl-acyl type PLE were oleic acid, linoleic acid, arachidonic
acid and other polyunsaturated fatty acids.

5. Seventy percent of stearic acid was found in the l-position of diacyl PLE in the tongue.
The main fatty acids in the 2-position of diacyl PLE in the tongue were oleic acid, linoleic acid and
arachidonic acid.

6. Fatty acid composition in alkenyl-acyl type PLC was similar to PLE in the tongue.

7. The main fatty acids in the l-position of diacyl PLC in the tongue were palmitic acid and
stearic acid, while in the 2-position they were oleic acid, linoleic acid and arachidonic acid.

Discussion was based upon a comparison of the data regarding the tougue with that regarding
the skeletal muscle. (Received April 14, 1983 and accepted June 8, 1983)
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phosphatidylcholine, Fatty acid composition, Fatty aldehyde composition
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Table 1 Phospholipid composition (mole %) of
rabbit tongue and skeletal muscle. Each
phospholipid was separated by Kiesel Gel H
thin—layer chromatography : developing
solvent ; chlovoform : methanol : acetic acid:
water (50 : 30 :7 : 2, by volume).

Tongue Skeletal
muscle
=4 (=9
Origin 1.0£0.3°
. . 2.210.6
Lysophosphatidylicholine 1.6+£0.3
Sphingomyelin 5.56x£0.4 7.2+0.7
Phosphatidylcholine 41.6+0.5 52.3%2.3
Phosphatidylinositol + i
Phosphatidylserine 10.240.6 12.2+0.8
Phosphatidylethanolamine 28.44+0.8 18.6x1.1
Phosphatidic acid + 118404 7.5+1.4

Cardiolipin

a Means £ S.D.

alkyl-acyl BINZhFN 9.4%, 6. 9%+ EDELL
WEI& %R L 7. & o PLE Tt alkenyl-acyl & 23
22%%7RL, 7 v POE24%) LX<—FK LA, F
BHTHDS v HPRHEY, TRLHYOHL/2T
Btz BHHO PLE €t alkenyl-acyl B o )& 23
53% & B to. Okano ef al™® 35 » b CE2 O
W alkenyl-acyl #§ PLE #JIZZ LT %05, Wihd
12% 535 35% Th »fo. —7F, Waku et al'™® 135 R
Btk o IEE % 547 L, PLE o alkenyl-acyl 8l 23
64%, alkyl-acyl #i237%, PLC tixxh i 10%,
T%EVHMBEEHL TR, FeDEL L —FKLE
BlERLIZE YL, RREBRHTRHFEST,
alkenyl-acyl # PLE 0E&a3Eds»72h, Tablel i
Rond L5 1FikEo PLE 0|4 WHIC N TE
DT, &V viEERT % alkenyl-acyl £ PLE g4
IET6.4%, BRHTI.I%ERERD-T. $ET
iz alkenyl-acyl & (\ 3> % plasmalogen #) v ~ fig
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By, FEEO > LEEERT, MY, LS, B
B, BEE, B, rUBR? nlesece
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Fig. 13 acid stable Ei&5o v vl B OIS ERAT B4
BHEA2M5 BHC, § o acid stable PLE o phos-
pholipase iz X % Ik 5B &b Lt OTH 5.
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adamanteus) 1. 1 fi7 2% acyl # o> PLC % :ZBIRA9 K R
THECSHED 235 %, Foacid stable PLE @4
v} Table 2 oFfE» 5 5 X 51z alkyl-acyl PLE %%
12%EATHHDT, ZO&H T ¢diacyl PLE o 2 61
1Y, BEWKBIN TS EELZLRS.

Table 4 & 5 iz alkenyl-acyl #, diacyl # PLE »
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Table 2 Diacyl, alkenyl-acyl, and alkyl-acyl-glycerylphosphoryl-ethanolamine (PLE) and

—choline (PLC) from rabbit tongue and skeletal muscle.

Results are expressed in

mole %. Values in parentheses ave percentages of total phospholipids.

Tongue (n=5)

Skeletal muscle (n=4)

Types PLE PLC PLE PLC

Diacyl 68.3+2.2(19.4)° 90.7+3.4(37.7) 39.6x+1.2(7.4) 83.7+£3.2(43.9
Alkenyl-acyl 22.4x7.2( 6.4) 4.6+£1.2( 1.9 53.3%+2.5(9.9) 9.4+2.8( 4.9
Alkyl-acyl 9.1+0.9C 2.6 4.7£1.3C 2.0) 7.1+£2.7(1.3) 6.932.2C 3.6)

a. Means + S.D.
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Table 3 Fatty acid composition (weight %) of acid stable phosphatidyl-ethanolamine( PLE)
and-choline(PLC) fractions from rabbit tongue and skeletal wmuscle. Gas liquid
chromatography was carried out with a Hitachi gas chromatograph, Model K-53,
using 300X 0.3 cm stainless steel column packed with Unisol 3000 (Uniport C), 80
~100 mesh for fatty acid methyl esters. They weve analyzed at 230°C ; wnitrogen gas

flow was 30 ml/min.

Chain length Tongue Skeletal muscle

number of PLE PLC PLE PLC

double bonds (n=5) (n—6) (n=1) (n=9
15:0 - 2.1+0.5 — -
16 -0 7.3%£0.5° 29.3+2.0 6.2£0.7 40.2+2.8
161 2.7+£1.0 4.7£1.1 0.7£0.3 2.6+0.4
170 - - 0.8+0.6 -
18:0 42.1+4.7 18.0+4.4 37.4£3.9 7.1£1.9
18:1 22.8%£5.8 21.7£1.4 19.0£2.6 18.1%+1.9
18:2 11.1£0.9 15.8+4.5 15.6x=1.6 25.5+2.8
18:3 tre tr - —
203 - - - -
204 13.9£0.5 8.4+1.5 20.3+0.8 6.81£1.3
205 - - - -
224 - - — —
225 - - - -
226 - - - -
S/US? 0.98 0.98 0.80 0.89

Phospholipid hydrolyzed (%)

a—=Undetected b Means + S.D.

100

o
o
Y

¢ tr=Trace d Saturated/unsaturated

Fig. 1

120

Time (minutes)

180

Time course of hydrolysis of acid stable (1,2
-diacyl plus l-alkyl-2-acyl) phosphatidyl-
ethanolamine in rabbit tongue by phospho-
lipase A, in ether buffer system. Incubation
medium contains acid stable phosphatidyl-
ethanolamine (7-15x¢ g as lipid-P in 2 m!/
ether) plus 0.08 m/ of phospholipase A,
solution containing 10 mg Crotalus ada-
manteus, 0.01 M CaCl, and 0.1 M Tris
-buffer (pH 7.4) in a total volume of 1m/.
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Table 4 Compositions of fatty aldehydes and positional distribution of fatty acids of alkenyl
—acyl-and diacyl-glycerylphosphorylethanolamine (PLE) in rabbit tongue and rvabbit
skeletal muscle. Results arve expressed in weight %. --Gas-liguid chromatography was
carrvied out with a Hitachi gas chrvomatograph, Model K-53, using 100X 0.3 cm
stainless steel columms packed with Apiezon M 25% (Shimalite 101), 60-80 wmesh

for dimethylacetals.

They werve analyzed at 197°C ; nitrogen flow was 60 wml/min.

Experimental conditions for methyl esters of fatty acid were the same as in Table 3.

Alkenyl-acyl PLE Diacyl-PLE
Chain length Tongue Skeletal muscle Tongue Skeletal muscle
ggumblizrb%fn i (n=5) (n=4) (n=5) (n=4)
alE‘Z}tlty{l e I*;zztifiy alfl‘glté;:i e I;actigy 1-position 2-position 1-position 2-position
12:0 5.4%1.8 — - - — - - -
14:0 0.5+0.5 — - — - - - -
15:0 0.5+0.5 - tr — - — — -
16:0 47.6+3.0 7.0£2.1 41.8£2.2 6.1+1.5 5.8+0.4 4.6*+2.6 7.9x1.8 7.5%0.8
16:1 0.430.5 1.3+0.8 tr 0.7+£0.3 0.7+0.4 4.3%£1.3 0.9£0.7
17:0 2.9+£0.5 — 1.4+0.8 - 0.9+0.1 1.6+0.5 1.7+0.2 -
18:0 26.5+3.7 1.5+0.4 46.7+2.8 3.5+0.6 69.6+1.6 2.9+1.2 66.0£3.8 35.6%+2.3
18:1 16.3£0.8 31.5%2.2 8.3£1.0 37.7+4.7 17.9+£1.2 29.8%3.0 16.6%+3.2 16.8%+2.1
18:2 tre 10.5+1.9 1.8+0.8 10.1+2.8 3.9£0.5 17.9%2.2 4.2+1.4 19.2+1.3
18:3 —€ tr — tr 0.8+0.2 1.4+0.0 - -
20:3 - 4.1+2.0 — 4.04£2.7 - — 0.7£0.6 3.2+1.4
204 — 33.94:6.4 - 34.5+4.0 0.5+£0.3 36.7x4.2 2.1+ 17.7+£3.4
205 - tr - — — — — —
22 .4 — — - — — 0.9+0.1 — tr
22:.5 - 3.6+1.8 - 3.6x1.5 — tr — tr
22.6 — 6.8+3.5 — — tr - tr
S/USe 4.99 0.09 8.90 0.11 3.21 0.10 3.09 0.76

a Means + S.D. b tr=Trace c¢—=Undetected d Saturated/unsaturated
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b EROERAAR L. HORBROBEL, O
D HERE SIPIL Tk

Diacyl PLE w2\ T&a B &, HEDO 1011180 28
W% xED TRy, ZOEATERE LIFTh R
Thote 26LOVTHBE, HTIZI18: 1, 182,
20 D 4 ORI B KBS 2 EDTED, HoEh
BT 200 4 DEIENED 5 72(3T%). BHEGT
24601218 0 0 A 3B% L FED BT

Alkenyl-acyl #1 & diacyl Bl 1 froofgfitt 745
N ENRBEE OB & e 5 &, & PLE ofgistE7

T e P16 0 2% a Rk Lo TwA o, BRI
18:02870% % 5T fe. & 72 2 DEER ER > Hlr
3% &, alkenyl-acyl PLE o 2 fir 43 diacyl B o 2 fif
AT 22 05 D EoBETENISHE 2 bhie. =
DOEFENTERE, LD TLRRETH - .

Table5 1z PLCiz > CH b -fE% = L 1.
alkenyl-acyl PLC g5t 717 v Fixg 8 s,
EHe 7o (BEAME B iishs - 7D TH . F alkenyl-acyl
PICO BB A 4 %5 £ 181 (33%), 18:2
(17%), 20 : 4 (38%) »=E T, alkenyl-acyl PLE &
IR AR LAy, 20 15 LA EoB EREFIIEE;
Buabhish oo, BRHLLHS MR L ELL
THH, FHRT16:0 DEEAE L (22%) 20 © 4
DEEG Y Teh -1 (18%).

Diacyl PLC iz2>\CZ% &, 1 OIRBEITE, &
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Table 5

FLBREREE

Compositions of falty aldehydes and positional distribution of fatty acids of alkenyl

—acyl-and diacyl-glycerylphosphoryicholine (PLC) in rabbit tongue and rabbit skeletal

muscle.
in Tables 3 and 4.

Results are expessed in weight %.

Experimental conditions weve the same as

Alkenyl-acyl PLC Diacyl-PLC

Chain length Tongue Skeletal muscle Tongue Skeletal muscle

number of (n=5) (n=4) (n=5) (n=4)

double bonds algj}f?c]lea I;zztigy al(li::};trgea I;?:titiy 1-position 2-position 1-position 2-position
14:0 —° 0.6%0.1° - - — —
15:0 - 1.0£0.1 7.3+2.5 — - 1.7+£0.4
16:0 10.8+2.8° 21.7+3.7 52.0%£2.8 15.9X+3.8 75.9%£2.7 8.5%0.9
161 tre 0.9%0.1 0.410.4 5.2£1.5 1.3+0.4 0.7+0.2
17:0 — - - — -
18:0 1.940.3 4.9+1.1 25.2%2.1 1.0+0.5 11.3+1.0 -
18:1 32.8£2.6 35.6+3.0 8.4%2.2 32.2+3.0 5.7x1.6 34.7£4.3
18 : 2 16.9+3.9 14.7+2.6 6.7t1.4 26.3+3.9 4.5+0.8 45.1+4.7
18:3 — — tr tr — —
2003 - 2.6%+0.5 — tr — -
204 37.6+5.0 18.1+4.0 tr 19.3%+2.2 - 0.6%0.
205 tr — — tr — —
224 - - — tr - 1.1+0.
2215 - - — tr — 0.4=%0.
226 — — - tr — 7.3+2.
S/US® 0.15 0.40 5.45 0.20 7.70 0.11

a The amount of this fraction was too small to obtain accurate values.
b —=Undetected ¢ Means + S.D. d tr=Trace e Saturated/unsaturated

BEEbm16:0 £ 181 00ETHDh, HBERHT
(1161 028 75% % R Tt 2460TCiY, FHir18:1,
1812, 20 4 OAEIRIIEHBA AR D T5% % Hd T
7eps, 1610 % 16% & Fh Ture.

BFRETER20 4R EL LRS- 12h, TR
DENTeh o172 22 L AU EOEEARERIER ORI
ANENS I AR B L7 37 A

Alkenyl-acyl PLC & diacyl PLC o 2 fir & JgB5
# B4 % L, % T alkenyl-acyl PLC 3 diacyl
PLC izlt~T 160, 18: 2 DEIGAVMEL, 201 4 0Fl
E0\E Dot B PLC 12 2 (Lo BEliBR % thBT 5
tE LRy, alkenyl-acyl PLC i3 diacyl Eliz H~
TI8: 20DEEIMEL, 16:0 & 20 4 DEIEIED-
7z, % fzdiacyl PLC i3, 22: 4 Bl EDEEREIFIME
REEE A3 & fe. .

Alkenyl-acyl #loo ) vigB iz diacyl Bl ) v gE &
EREK SRy, alkyl-acyl By vEEDO 7 2 —
A @ dehydrogenation Iz X » TER E N 5D L5 #

42029 37 &E], alkyl-acyl PLE, PLC gl
FAa—ADERBEBEI L Tuienad, FEELICID
5 v MBI OB TS T e Ve
Btk 7 v 2 — L R, LTLLEML TvToh o
72. Waku ef al™® 13 5% % % /> B8 4k o alkyl-acyl
PLC, PLE ofghit: 74 = — Ao #et L, alkyl
-acyl PLC o cflgtiE 7 v =2 — 43216 1 0, alkyl
—acyl PLE g5t 7 A= — 213160 £ 1810 TH
BERNTVBHD, FZOoWTOREIIL BRI, *
7> alkenyl-acyl & & diacyl & PLE, PLC QJgRE5Ee#E
Bic % < DERL BLRIA, 162t acyl BItirin <,
alkenyl #, alkyl B! 34 o 2 £~ phospholipase
% acyl CoA transferase DIEH IO TIZMLF LS
T /v, Waku et al® 315 « o ~ & 3 phospho-
lipase @ {§ A (x diacyl B, alkenyl-acyl &, alkyl
—acyl B L hZE0 R B 2 &, F i l-alkenyl PLC %
acyl b+ 5BZ OS5, Bl rEDOHD LD
2R LTk, diacyl !, alkenyl-acyl B 2 iz
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WOEE, ZNLOBROFMOEILILL EELBR
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WEEZ B,

4 %

&
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B L7,

1.V vEEEABILE®E S L hE % & sphingo-
myelin & phosphatidylcholine (PLC) &4 MK <,
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plus cardiolipin B4 2 \E D - .

2. EHo PLE 13 alkenyl-acyl #p3 22%HF4E LT
Wiehs, BTk PLE o 53%%% alkenyl-acyl #¢
Btz PLC xXK#5» diacyl BC¢h - 7.

3. Acid stable PLE & PLC D g5 BB & BT
L 7. PLEx18:0, 18:1, 20:4, PLCix16:0,
18:0, 18:1, 18: 2 AEAIEHEHTH - 7o

4. -Alkenyl-acyl PLE & diacyl PLE o fsistk 7
AT e K ERERFEEA AIE L. Alkenyl-acyl PLE ojg
P70 7 e Fixl16:0 &£ 18023 THh- 7. B
i 1811, 18:2, 20:4 & 225 Ll EooEERERN
BEW B =T - 7o, Diacyl B PLE » 14671318 0 2%
0%% HdTV e, 2670218 11, 1812, 20 4 DK
M AS D & o T fe.

5. Alkenyl-acyl PLC o fig §5 B i1 alkenyl-acyl
PLE o fghsme & %84l L T\ 7. Diacyl PLC o 1 it
16:0&£18: 008 ETH-7. 2621218:1, 18: 2,
20 © 4 OTEFRERF B A Lk D 75% % b Ty fe.

DEoEs, 5 v tOERIOCREERGORE
LHEERE LT, BEY T

B L BIERG &

Froihich, RIEBETHFE 2B EE L
BB THRES KEASER L ROET (BN #
TEBH LT AMRLT s Mo BAHER
2D TV ERFE S EERER0F ~,
FRRBRME O — A RET Sh e fE/)I -t
BELELET.
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11

12,

13.
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