576, 851.49 : 612, 397. 8
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1. EEEK

MEEHEE OBEEKR TH 5 Salmonella typhi H
901 (Typhi & B%), Salmonella paratyphi A (Para
A &%), Salmonells paratyphi B (Para B &%)
EHE LK.

2. IEEAE

BRI TROMREE T2 LARENERD, =
J —REE TR RIS AB T
5 late log phase DEEEYD, LEMEIEK THIE
BERICHEL 7, ‘

Bk (1 o)

NagHPO4 - 12aq  +veeeeee 13.95 ()
KHoPOqy  eeeeesees 2.10
NaCl  ceeeseene 0.50
CaCla  eeeeeens 0.0146
MgS0y  ceeeesess 0.22
FeCla = ceemvenee 0.000024
Poly-peptone ~ -eeeeeee 5.0
Yeast extract  -oeeeeee 1.0

Sod. lactate (5095) --------- 5.0 (ml)

3. UEFHEFX

Y€ N O Hid R— 1427 3701 {  CHOl3-MeOH
@ :1v/v) T3EIMEE TV, Folch HEID T
W UBIEE =87,

4. UVEBOBRESRUEREK

) VIEEOBBRBESOBRENI Y ) A5V GHE s
o<zt /7 78 (TLO) IKk2k, EBHEEEIZ
CHCl3-MeOH-H20 (70:25:4 v/v) X ix CHOL-
MeOH-7N - NH4OH (65: 85 : 5 v/v) 2B, —&
FLBTRIC TLC %7152/, FEICIZa v k%
K[FRM,. = Vb F ¥ 3, Dittmer @) Y REID
07, $ERHOERR, s~ FL—
FEDERR Y bELEEDT, Allen 3D Kates
OEEBDIC L D REBXE 680 mp THEERETR
.

5. IEHOEHEHERRUERE

RIEE OIS EERL T, HCl-MeOH 314 G2 F
nEL, HR7u< 557 (K588 HIARZ
o2 b/77) KIDEELE, EBRFR/o<
P57 EDKE— s RZERBETEDT, £hEh
DHERDI,

Figure-1 Preparation of the lipid fraction

Bacterial. cells

+CHCI3-CH30H (2 : 1)

3hrs, room temp.

Bacterial residue

+CHCl3-CH30H(2: 1)
overnight room temp.

|
Extract-1

l

residue

overnight 87°C

l

extract-2
+CHOCl3-CH50H (2: 1)

|

residue extract-3
|
CHCl3-CH30H soluble fraction
dyalisis by Folch’'s method
] ]
CHCl3-layer fluff-layer

evaporate to dryness

lipid-fraction

H0-CH30H-1ayer
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1. BEOHEBERSORE

Typhi, Para A KU Para B O LB D BIEE O
AHER, THITHRBEHE O I11.6%, 12.3%,
N ABTEREEBIREDOEFRRUL IO/ EES
G

BEERRS ORI, Rt ) #4VGETLC
Dra= bt Fr—rDEXEy P ORBEMRER,
RUKRRy MRS DBRILT v Y 5 (Dowson
SEEYD LE DB SNIBT Y VKIEPDR—re
—yaw b5 74K DTFEDN. Wik, B
BRULBOETH 3 XEEOIEEBRRRS & WK

i
’k >
cL PE s
=
% [—]
i 2
ey
PA
_— ERsT

Figure-2 Two-dimensional thin-layer chromatog-
ram of total phospholipid from Salmonella
typhi H 901.

Solvent system : first development, CHCls-
MeOH-HzO (70/25/4,v/v) ; second develop-

ment, CHCl3-MeOH-7N - NH4OH(65/35/5, v/v).

Spots were revealed by charring after spray-
ing with Dittmer reagent.

PA, Phosphatidic acid ; PS, Phosphatidyl
serine ; PE, Phosphatidyl ethanolamine ;
PG, Phosphatidyl glycerol; CL, Cardiolipin.
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B L TCRERTIE 2.
EHERICRAEEOZERITD S NE P 2/DT
Typhi DIEEDAD/ o2 F 75 L% KL, 70
VihicEor 2y F3hiEETH D, ZoMho
BHEERTRTY VEBXDILZC LD,
H—2 THLHEML, KBD PE, CL RU DX
DOED PG RUMED phosphatidyl serine ®S),
phosphatidic acid (PA) M ZD S iz, £ O fhic
minor 7LRAFEA K RO T BHIAHEKEL
T3 &7k,

2. [EEERESOEER

ZRIT TLC TREELhER Ly P 2RO
FL— b EDPERYD, Kates OEETHBERL
TR ER—1ITRT,

Table-1 Phospholipid composition of Sal. typhi,
Sal. paratyphi A and Sal. paratyphi B.

PA|PS | PG | CL | PE
Sal. typhi H901| 8.1 |0.7| 5.6 | 12.4| 78.2
Sal. paratyphi A 1.5|2.5| 6.0|12.9|77.1
Sal. paratyphi B| 2.8 [ 0.3 | 11.0 | 10.8 | 75.6

RRIZ) VEBIKXZRET, WIOBESHFET
RSB AR LB Y YIREDOERADE T
2. CHELLT~B%D PEEZEHL, V¥
JEEDOKBAFIIPETH 5C L4355, PG i Typhi,
Para A TIREFTH 58, Para B Tid 11 BEE
3. CL A@hOEETb 0B LELET 2R
A8, D PA-PS O LBEEDHIH, AN
DEBDOELSIBHETH LOTHEELTORRD
EREL SN HDOL,

3. EEOHBENBERRUER

GLC Tk 2 B O ST R L R—2 TR
T Thote, ZHkE bREE LD B EHRE
LTiZ C, Ciei, Cig:t THD, THLHIT Cy,
Cr7-2, Cis, Cu—-on, Cn RUKREDARIHR 54 o>
@D Shtz, LU Ci-» T8 5 Lactobacillie
acid (2 Para B [CHIWEEICED i © 2 T

Table-2 Fatty acid composition of Sal. typhi, Sal paratyphi A, Sal. paratyphi B and E. coli.

Fatty acid ‘|14:0 I 16:0 | 16:1 [17-A(18:0 | 18:1 lUnknown | 19-A l 14-OH |22:0
Sal. typhiH 901 5.2 38.4 24.3 1.7 — 17.3 2.9 = 4.0 5.2
Sal. paratyphiA 5.0 34.1 24.1 21| 1.5| 17.6 5.0 — 5.3 5.8
Sal. paratyphiB 3.0 32.7 19.2 1.9 0.5 25.7 3.5 0.3 4.3 3.5
E. coli B 2.5 | 38.6 13.8 3.0 2.0 27.9 4.6 3.0 4.6 —
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OEKICIERED Shiih2c. ZHEHOERLL
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B ItBWNT Ciey AT, THIIELT Cigy A8
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APFEICENT, 4 vEFFEDOPDOAE, BE,
DEEORKXKWEE CH 2 Para A, Para B KU
Typhi £ 7=DIE, AIKF 7 AMKREFEZITH
DY ¥ FRSNS, MoOBAMEELIFIICRIS 0%
BRTZICH S, thoOBEREEIIERICEEESD
IR LT, B3 HiBEETER L CHIESS
TR HEODH B,

FAtHveEX 3 BHTY EVEROBES K SR
INTWVWAD(L Sal. typhimurium T, ZDHDII
ARIRFTRAEBEBECTHCTH 5. &
Macfarlane® OWEHH D, Y EFOHIOBH Y v/
EETHD, TOhOXEPS (84%) 43 PE T, K
DOFRALIZ OL THRZEEREL TV B, X
Amesl® [3IEEICHEMIEAIROFER, V VIS
BED6.3%% 5%, £ B10.4BHBFHIRE T
b, 89.6%M ) VIEETH B LBNTNE, XT
DY) VIFED S BT5%H PE, 18%H% PG, 4.5%05
CL CH 2 EBRTN5E, HEEZFIZAUL { Sal. typh-
imurium (Typhimurium & B§) CTEEBRZ{TIIV, PE
HT75.5%, OL 237.5%, PL 39.5% LWV HEE
BT3B,

FEF 7 UADBHHEOH TIIRBEIC DD
TOWMERE HEZ L RSN 5. Lawh), Kanfer &
Kennedy?), Kanemasa®) ZOE&EHH 545, KIH5T
B+ 2EEF T Kanemasa® OXRBEFHIEE ICE
3L L A—T HEDT, Kanemasa 25K
BROVWTEBIERILMBRERT 20RO EN L
#Z 5. Kanemasa D& ICINIED, E. coli Bid
HIREED 8.6 DY L FEEDH, DRI (96
%) K VIEETHY, ) VIEE D 68.1%03 PR,
18.5%4% PG, 4.9%H CL, 2.0%D PS kU PA
LD DT B, BT E coli T2 Unknown O
Y VIEBRAHBHE EBBDENTH B8, D
THAME TR LN ERHER% Typhimurium & B
coli Y ¥ FHlEKEHRERT 2T LI,

) VIEEORRERS DEEZ=ZEE L b E coli
KU Typhimurium EFEA ERILBEIZEL, ek
E. coli T minor K4+ E L TR L5 Unknown
oE (1 EZ16)|3 Bisphosphatidic acid L3EE L

TWHW3) BEZEBICERD SNEL D, ZERRS
DIRP O BRI T28&, BEYVVIEETH 3
PG & CL OBICBOTHA~EEENEZ, =HF
BERU E. coli, Typhimurium & & PG+CL D
18~ FDBWHNICEL T 24, ZEREICE
Tl CL OEMMicLTE L, PG OEBMBD]
WENSHREBTNETHS. LLITE cii @
£95 CL OBICHLT, ZEETIR2EM Lo
CL #&7%& Y 4. Typhimurinm {CH~Td CL OE
BRENCLBBHONE, COFREELRADF
7 AMRBERTRELHEUOT 3 Lidkizn
2, BERLERT IHE LEEXIINE CEEE
BHEOTRIEOILEOBERLINES. COR
REICEBRTARENHLEELI TR, BREE
BROZERTH 255, Para B 35 b E. coli ITiF
WY VIEEERAR LT, ARk S b
Para B |3 E. coli KHRLEBRTHEEINTVE
b, TOHEDRL—FKT T ¥k,

B BRER TR =HEMICEET R E R &N
ZRRIFHONIEHDIcH, Para B M EICHL
T Cis1 B 78, Ct 8% <, X Lactobacillic
acid ZHE AL EICEBT E. coli DFERFERMERRIC
ENC ERbPD, CORICEBV TS Para B &
E. coli NDTFHEMSED bt

V. # B

Salmonella typhi H 901, Salmonella paratyphi A,
Salmonelle paratyphi B @ ZHREZHAE & LT,
FeE 2 Lz oEk LEBR USROS &E
BAETIEV, T0#E% E. coli B R Salmonella
typhimurium & HEBBRE£1TIE27.

(1) ) YIEEORAREEEICEO T
DA T2, E coli KU Salmonella typhimu-
rium EHANRTALBASERE—MEKTH Y, &
EHINVEX T IKIZED 5N Unknown DYE LS
E. coli ICi3@D oM,

(2) ) VIREDBRAMR T, ZBEE B. coli
ICHAT cardiolipin OEEFEME { 10~18 %44
%, phosphatidyl glycerol |2 Z 1icX L CTH—11%
EEBTHOHTHOI,

(3) ZE#MOD M T3 Salmonells paratyphi B
{3 Cardiolipin %5 /075 {, phosphatidyl glycerol
BEDELT, Bocoi OV IFEMKICE ED

- EmER L.

(4) IeERRIEMRIZ Cs, Cwi, O BSEE
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KISERTH D, E. coli. DN ERERL ApD 7,
#%1C Salmonella paratyphi B |t E. coli TV AERS
BMRERT C EbbDT,
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Phospholipids of Salmonella Group
By

Kazuya AKATSUKA, Yasuhiro KANEMASA,
Tieko YOSHIOKA and Jutaro TAWARA

Department of Microbiology, Okayama University Medical School
(Director : Prof. Jutaro TAWARA)

Sal. typhi, Sal. paratyphi A and Sal. paratyphi B which are the representative strains
of group D, A snd B of Salmonella group respectively, have special characteristics of induc-
ing typhoid fever in man. Their complex antigenic structures and biochemical characters are
already well known.

The authors studied the difference, if any, in the lipid components among these strains,
while comparing with the lipid components of other Enterobacteria.

1. The ma’'or components of phospholipid were found to be identical in all the three
strains, Moreover, these were almost the same in E. coli and Sal. typhimurium, with an
exception of a minor unknown component in E. coli.

2. Considering the composition of individual components, three strains contained a consi-
derable amount of cardiolipin (10—13% of total phospholipid). On the other hand, they
contained phosphatidyl glycerol in several to 10%.

3. Among the three strains, Sal. paratyphi B tended to show the quautities of cardiolipin
and phosphatidyl glycerol very similar to those in E.coli B.

4. The fatty acid composition of total lipids in these three strains did not differ so
appreciably from that of E. coli. Main components of the fatty acid were palmitic, palmi-
toleic and oleic acids.




