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Analysis of Fatty Acids in SD Rat Retina and Lens by Liquid
Chromatography/Negative Ion Mass Spectrometry (LC/NIMS)

Takashi Suzuki

Recently, T. Kusaka et al. developed a simple and rapid method to analyze free
fatty acids qualitatively and semiquantitatively by liquid chromatography/negative
ion mass spectrometry (LC/NIMS) .? Using this method, I analyzed total fatty acids
in SD rat retina and lens.

The results showed that SD rat retina characteristically contains predominantly
polyunsaturated fatty. acids. On the contrary lens contains significantly monounsatu-
rated fatty acids (Ci¢.1, Cis.1, etc.) and odd number fatty acids.

These findings strongly suggest that an heterogeneity in fatty acid origin exists
between the retina and lens. (Accepted on March 4, 1991) Kawasaki Igakkaishi 17 (1) : 77—
82, 1991
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Whole lens or retina

homogenize with a mixture
of Me OH and CHCl,
(1:2,v/v)
1/4 total filtrate vol.
of 0.88% KCI aq. sal.
------ eliminate upper layer

1/4 lower layer vol.
of H,O : MeOH (1 : 1)
------ eliminate upper layer
Total lipid

Fig. 1. Extraction of total lipid in SD rat
lens and retina (Folch’ method)

The rest of the bottom layer is dried

+ 1ml 0.5M HCI containing
CH,CN : H,O (9 : 1)
heated at 100°C for 45 min.

+ 1ml H,0

extract with hexane : ether (1 : 1)
Hydrolysate of total lipid

LC / NIMS

Fig. 2. Hydrolysis of total lipid

FSE Fo7J >y (THF) B2 HARSHE
YL, 0% 1%/5 3> THF BE® L CH
HUTz. MS-a>Ea—F—2EI1ZHIZ M-2000
Bz,

& 2

HT SN & % L &R OERER IR D&
A& V-LC-wAARZ M VvidnwThbZEhZh
DI TEA A Y M-1) O EHEICRL, 2
DZDEELENYL)ZIZFRBETHLIL
BHIsNTWwW3 . Licdi-> TR D M-1)
WHLYT 22 m/zDOWTOTRAZAY 7T A
PSR IGE, B—R Y- ThDOZDBH
R SRR OB R EL S KRBT 2 5 DT
HBrrE, ZOY— 7 IAFTEHRCERT %
bDEFERTHILEMTE S, Figures 3, 413,
RoFEErRwTEsNEEYA 70~ b
7I7LDS 5, &L IKEEEORBEFIPENER R
D, Z L THEONF I U RIFBRIID < A




#K 1 LC/NIMS 27T v M #ElE B X 07K SR IERAER D 4347

TIMECMIN, »

79

4.9 5.8 6.9 7.0 a.9 3.8
7a
-,
“f", "\‘ 29
AN ;
| -, ;'ﬂ‘,.
J R IR
'__‘__,,-—;_,-" l \ \“—\—_——""'-_‘\’-\__
( | - TIC X107
| \l 1"{.‘2". T — FEE
T T L —333% x 20
. | ! b - 22:0 »
H f s — 1311 x20
\\ ] N /’ 20:0
] fo— B0 283 x 10
] S8
— 1l 255 x 10
e 1530
- ™, - 241x10
',' A o 14:0
__/‘._.x' o T— 2z27x10
.
212X 10

6A 78 2a 34 15_;1@ 118 lélﬂ 134 148 158 e
SCAN N

0.

Fig. 3. LC/negative-ion-masschromatogram of SD rat lens’s saturated
fatty acids (TIC : total ion current)
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Fig. 4. LC/negative-ion-masschromatogram of SD rat retina’s hexa-
enoic unsaturated fatty acids (TIC : total ion current)




80 N g B % = & (E178H 15 1991
Table 1. Mol % of SD rat retina and lens fatty acids R B & REaFIfE AR D LR % L
B L7208, Z0fER X Table 2 D
(mol %) X "
TELREREBEON I oI, L
Retina Lens Retina Lens L, E . FEFPSHR & %18
14518 gg gg 22:% ------ 0.1 FORERGmR & % bk U 735, MR
: . . 3 0.6 s
16: 0 17.4 22.9 “4 2.4 1.1 TSRS, KT
1 1.6 9.8 -5 2.4 1 e WEXIRA I € 2 RERIFE B D&
o2 0.4 1.1 16| 23.7 7.3 o
17:0 1.5 1.4 23:0 | 0.1 HENEN 2 5D Tz (Table
i1 0.4 1.7 240 | - 0.5 2)
18:0 21.1 9.4 N 1.0 ’
01 10.1 20.6 20 0.1
12 1.9 2.2 14 0.6 0.5 = 3
03 0.7 1.1 ) 1.1 | -
19 2 03 0.3 3(55 : 8 """ 0.1 WO B B BBIARRRE R 1, R
: 3 o 0.1 ‘ , . \
20:0 | ------ 0.9 T4 0.3 | - %ﬁi&o%#ﬁx%lﬁﬁﬁﬁﬁﬁﬂﬁ%
i1 0.4 1.1 :6 0.1 | - z 3 =T
12 0.5 | o 28:6 0.1 | me% <\§‘7” A
i 4 10.1 6.0 32:5 0.3 | HZWL R I AFH T UR(Cys 6
21:0 | - 0.1 ) 0.4 | v N - )3 HEER )~
22:0 | - 0.8 345 01 | e ©3) 1 IRHER, M 2T EEI
D B 0.3 16 0.3 | by, HZEK, WEEE, B
HRER E IR EEEOBE R
CWCEELEEERILTWS .Y
Table 2. Comparison of saturated and unsaturated fatty

ZLT, InodORFay~Fy

acids, polyunsaturated and monounsaturated fatty acids

contents in SD rat retina and lens

YERIE, FFECER S, Thy
MEzEL T, M, Mo

(mol %)
. BIEDAENS EHAINL T
Retina Lens
5.9
sat. . unsat. 41.6 :58.4 448 1 55.2 - e N
polyunsat. : monounsat. 456 :12.8 20.7 : 345 COES bt’\’ ﬁﬁ]ﬁ HERES A
polyunsat. / monounsat. 3.56 0.6 SAFTIBRARR ML D ¥ DR L D B

7w NI LEEINETNHIRLIZBDTHS.
Table 1 I EBDZ L &~vx7u~ 7 I40%
BERIIBHRICOWTH»r ¥ 2%, RESh
7z F N Z N DPEREE D mol %% & — 2 HRE D
Mk ORI bDTHS (Table 1), ZDF
»obhd ko TR EOCRHEIEHEIX,
DFE FRFHB4, TREAKBEER6, KidkT
FRER26, TEIRBIES 6 ThoTz. B
X, METIE R Ay AF T VB (Chpp @3)
DB HE L, KA TIRRFELL6, 18DFIR], €
J FEIRIFEBR OB/ ENE . Tz, KK
W IERBERIS~25F TORBOEHBRE £ h
TWwids, HETRZED LSRRI LidhhoTz.
iz, ZOF»SMEE, AKEECB T 2

LI s, BrORBLIEE
FERETC L D EREREEZ TR W»OIEH
BT, BFofBEaREHECBWT, ¥¥ 3
E #8533 2 L e & DEBFORESTD SNz
EVRIED R, BB THNENEHT 2HEH
B ZA0»s, GO RE N ENIEERL
EERLER BT 5 2 L B HEOBFETH S L »
SHERD LTI INTWS. i, LEE0E
ERfE RS , KA TIRABIGH L 3, 2
no BB o-B(LE N L TERIND D
DTH5. LrL, a-BEEMTLrB &0
ZEds, BESHL, MOEWEIHBERRRS
KeLtRIC bEET HAREMDS L. Z LT, K
W E 8 o & REIFIBR AR & 2 REIFIRE RS ©
HEBREEDIL TWw310 2y, BB I3



#5K 1 LC/NIMS w727 v MBS & UORERIRIERTEE D537 81

THY, ThoDHMREZRET 5L, MELK
ERRIC 310 5 BERABREIR O BB M * i b
¥EHDTHY, &5 IRELSTEIFEIHE I,
MO W T HRME O REE RS T
brrEzonsd.

7B, InoERBOY VIBEENTORER
Mz, vyvefEcEEhs Y IgE phos-
phatidylcholine (PC), phosphatidyleth-
anolamines (PE) @ g f\7igHi# (phospholipase
AT THRSRL TR SNz D D) DAHIZDW
THIFE & FBED LC/NIMS 2R A7z, bRA
PC B8 XU PE i3, FHEEWIOWME D > 5 I1cB
WTBIRRIEELHHTHBY, Lbic) VIEEN
DEE % component TH5 L\ bl Tns 1 #E
RiZ Table 3 1232 & <, KREBIILI3~26, &
BRI EBIZ0~6THY, PCTIX6: 0,
181 1 %721320 1 4 3%V LT, PETIX
RBEFL2OEAFPE RO R W EFERER LT,
ZLT, TRfEEH 2 LD, S 8aFIBER
BOEIEERDI-EZ S, PEXN79.1% & PCOD
46.3% 1 LI 2 IR WEERERL .

INoDFER XY, PE id rodpsin &5 &6
ZHEEN, BREEOHREIE CERCEE T 5
Z RNz,

BEoZ ewrs, KEBRTHOWLNIZAA L
> LC/MS 2 & % EBERIIREG R DA 1k, R
RN EIRIAERAER DL F 2o % T & % 721 [l
L CRHEDSTHRER Ak Bbh, B0k 5%
IREMEE I B 2 IRBEEMES L EREDKRKA

X

Table 3. B-fatty acid composition of bovine
retina phospholipids

(mol %)
PC PE
13:0 1.7 0.4
14:0 2.2 1.2
15:0 3.2 2.0
16:0 12.7 2.5
i1 2.9 1.7
17:0 1.8
01 0.5 0.2
18:1 20.8 8.4
12 2.9 1.1
:3 3.1 1.5
19:1 1.1 1.7
2001 1.8 0.6
2 2.1 1.1
03 4.1 3.3
t4 13.2 14.1
:6 1.2 3.4
224 3.1 11.0
:5 5.3 14.2
:6 10.2 22.6
24 1 4 1.4 1.2
15 1.3 2.8
16 2.1 2.9
26:6 1.3 2.1

% PUFA | 46.3% 79.1%

DERACERTHL EEZNS.

MeKzsdichlzy, e, HEM-ZEE L
AbFHEE BTHELEE, BRYPEE BEATIH
&, £fb¥v sy — PHRZKE L VIRFRREZEE
WHEEs hHEE—RICE# L E T,

B

1) BT&ESE, 8Hz 1 LC/aA 4 v -MSic & 2 BEMARHROSNT. HERA< A A7 MVRHEE 16

119—122, 1990

2) Aveldano, M. 1. 1 A novel group of very long chain polyenoic fatty acids in dipolyunsaturated
phosphatidylcholines from vertebrate retina. J. Biol. Chem. 262 : 1172—1179, 1987
3) Aveldano, M. I. and Sprecher, H. : Very long chain (C,, to Css) polyenoic fatty acids of the n-3 and

n-6 series in dipolyunsaturated phosphatidylcholines from bovine retin. J. Biol. Chem. 262 : 1180—

1186, 1987

4) Aveldano, M. I. and Rotstein, N. P. : Synthesis of very long chain (up to 36 carvon) tetra, penta and
hexaenoic fatty acids in retina. Biochem. J. 249 : 191—200, 1988

5) Neuringer, M. and Connér, W. E. . Biochemical and functional effects of prenatal and postnatal w3




82

6)

7)

8)

9)

10)

11)

12)

E‘fl'll

Nng B ¥ & GE17EH £15 1991

fatty acid deficiency on retina and brain in rhesus monkeys. Proc. Natl. Acad. Sci. U. S. A. 83
4021—4025, 1986 :
Folch, J., Lees, M. and Stanley, G. H. S. : A simple method for the isolation and purification of ':cotal
lipides from animal tissues. 'J. Biol. Chem. 226 : 497—509, 1957

Aveldano, M. I. and Horrocks, L. A. : Quantitative release of fatty acids from lipids by a simple
hydrolysis procedure. J. Lipid Res. 24 : 1101—1105, 1983

Scott, B. L. and Bazan, N. G. : Membrane docosahexaenoate is supplied to the developing brain: and
retina by the liver. Proc. Natl. Acad. Sci. U.'S. A. 86 : 2903—2907, 1989 :
Campbell, D. A. and Harrison, R. . Retinitis A pigmentosa. Vitamin A serum levels in relation to
clinical findings. Exp. Eye. Res. 3 . 412—426, 1964

HT&S®  #R :

Rotstein, N. P. and Aveldzilno, M. L : Labeling of lipids of retina subcellular fractions by [ 1-C]
eicosatetraenoate (20 : 4 (n-6)) docosapentaenoate (22:5 (n-3)) and docosahexaenoate (22 : 6 (n-
3)). Biochim. Biophys. Acta 921 : 221—234, 1987

N’ Soukpoe-Kossi, C. N., Salesse, C., Leblanc, R. M. and Boucher, F. : Molar absorptivities of bovine
retina rod outer segment i)_hospholipids in n-Hexane. Anal. Biochem. 151 : 409—417, 1985




