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culwz}r,gu ~CH (CHghig CH-CH{CHghy CH CH COOH
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a<3<cz~~e2>w§: : (C;;HMJCH?*E (CH g G THCOOH
3 O Hag
4ldlcarboxy mycolle { Cgo<, M.phial}
@
HOOC (CHylg OH CH=CH CHglyg CH-OH COOH
CHs %*
51Cgp mycollc {Cgp <, Mosmegmatls )
Ty (CHl 7 CH=CH L ’Ci'ﬁz)ng:‘( LCO0H

2zHan
61Csy nosardomycolic (Cyg.g0. M. osteroides )
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z Pyrﬂ}ysis gas chromatography/i{74,417

4. intact 73 S 7 — LABOBENT A

L SINA AN 8 el e

Mycobacterial cells

{glucose-yeast extract- {)t:{_il(}ﬂ{i}

hiydrolysis (109 KOH methanol for 3 hrs)

extraction of fatty acid
i

methanolysis (benzene-methanol H,S0,
W20 0L, viv/v)
Fatty acid methyl esters
separation by TLC (hexane-ether 4:1, v/v)
|
mycalic acid ester

!
trimethylsilylation (BSTFA-pyridine 111, v/v)

GC-MS analysis of TMS-methyvimycolate
(2% OV-1 at 340°C)
Hitachi RMU 6 MG (Ryhage-type separator)

(,'mnizat&am current 60 A
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X5 &*ENocardia
BIUXTDE
fFHEE < O —
IVEE A FILT
ATFITMSEHE
EIRDH R Y
A2 rITT A
HS5L: 1%
OvV-17, 0.5m
HIRHT AL
200°C~300°C

0 10 20 30 40 50
Time (min)

Cre2

M, (M.phiei)

0 20 40 60 8.0 (min)

(3°C/min)

2.2 IA—NEBOHRIZAZFIS5T 44— TXART}
axpYy—(GC/MS)

MycobacteriaX>*Nocardia¢) F A %z K#Etk, L CTH7:
HEliEE <+ L T 2 7L &, Silicagel DTLCEH T, ~F
Hr eI —FNL 0411, V/VID dt(wﬁt&%%ﬂa‘%z. El=
BPEEE & MU X F LT 2 T L ATEHI C S S (R 4 ),
INSDOA Ry odins 2 jwwﬁ‘ﬁx%wlz%wéwl
WL TTMSILAZ4TWLGC/MSEZH W T aoirg 2 &, 207

27 I~ 7% 71Zl3Corynebacteria T (£ Cs2% .12, Rhodo-

coccus T(3Cs0-507, & 7-Nocardia Ti3Cao-60D, # L T

X6 Mophleias I A—ILEEMI) AFLIT AT -TMSEEBENDH RO
AvrIT L
H5 L 1%OVIT, 0.5mHz T RAT L 340°C

Mycobacteria T{3 Cso-s0 fﬁJ HBOFE L L TEBEEEIZHY
%&mt—7734§1’”|; (FASBLUR6), 245D 2
— LM X FILT AT mTMSé%iﬁfdx‘@ - % M.phlei " Crs
BLUCmaIa— LEEFEERND T Z2AXT7 MILAERT 23
FZNREE, 2 - Lk X F L T A F ILTMSFE RN EL
TAANY BT, B80T & A HAKKIZ LD 7
STXL N AEREKL, 1 (M) (M—15))
(M—90)* 7 F > 2L, 30— LEEORRAES LU
ﬁfuﬁ:&ﬁ PEEX A, ZAUIN LT TSI K A
a ) iF(a =90 FWETDN T abHE XTI TT—L 1D
ffﬁm RLTHEY, —H7F 7 X2 442 (b)XiF(b—
29) 12 ol B{ D BEHT IZATHI T3 - 2. M.phlein 25415 Cre2
“goas 2 I ILEEM LD RER 1 IZTF . 2 OHKE,
M.phlei®a = 2 — L #EIL, (HEHE5 9 Cso-56 £ T ddienel L
(1>7D7D/i>f§%f ) MEAEATL, Fe U TS
NSRS l»uriﬁﬁm LENTVLD I X, DT L F L
A $113 Cao” >( FCo TH D I X HESW S e 2 240z
%} L TNocardia asteroicles*> N.polychromogenes ¢) = 7—
ILEL, RFBCus—~es ZRDEEAEN S 0D 0, ZDOTh
M ( “HEAHGHE (MycobacteriaX X T#H L <<

100

m/e

1
76:2 B-29 |
(52:2 454 i
+240)  |g ;
M-90
’ 455 X2 1104 M-15 ;
5:2%9 pats A 1,179
8 A-90 813 M| M ‘
\ 483 723 Vi L AT
751 841 1,16
0 i N . 1 — 2‘ :
|
1005783 B-20 {
(54:2 454 |
+24.0) 5
B
A
483 M-15 ;
/X_% 841 M-90 1.207 7 MophletdCib &
A-90 1,132 M-29 . o sa—n
751 839 th.231 24222 | ;.;Cm a+ 33
- : AFILIRFIL
oI o i . | . oy b |
400 500 700 800 900 1,000
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f-unit a-unit
(CH3);Si | CH, (m=18~58, n=5~23)
| -CH, (M-15)*
' C.Han ———
CH,Ctzm <1 CH-CHCO0CH, \;CH,OH
3 b

(M-47)*

/Ax:z/oa | BCs/C
OHCpHar-OH CH.-{H-C00CH, \\\\QSighsmH
(‘).+ " (';“Hm (M-90)*

o
(CH,),Si | CH
Si(CHy);
a +
(l) —~(CH,),SiOH o
-CHO
(a-80)* (0-29)*

X8 IaA—NAEEAFITRAFLTMSEBEDEI/MSIZETHT7 5
A b A RO

tetraene — pentaene’ L T & U !PMycobacteria?) = I —
ILEED B ddiene £ TIC & & % 5 2 & & HAT, HR{LYaY
WPPELL I ERBIEE2FRL T 5,
2.3 IA-LESFEEAROERLIEFESEE

T O— LB, HR LU 72 £ 9 (2 0rder Actinomycetales
(ZIE T B HIPE DOFFEBY 22 T H Y, S FE TIZMycobac-
teria, Rhodococcus, Nocardia, Gordona, Bacterionema,
Corynebacteriads & (fBrevibacterium (Zf£ 119 2 2 & A3
STV D, RFEHKIZ —A%IZCorynebacteria = I — ILFAE
AEr LRI, Coo3s THREEE, S KD D IZxFL T, Bacte-
rionema T3 BB LB N1 MH S %, & 7zNocardia
T3 Cs2 A LG T tetraene £ TO _EHGTKAENEEND
73, Rhodococcus? & Hifi (3 BRI Hied T AKE L, Cao-
34 (monoeneZ T), Cao-46 (dienex T), Cso0-352 (tetraene
F T) B L UCes-esHii £ D & O (penta—hexaene £ T )F, il

#£| Mophleiar I I—LEAFLIRFLTMSHERAEDGC /MSIZ &
BT

Peak (M)* (M-15)" (M-90)" (A)* (A-90)~ (B)* (B-29) ,7-unit a-unit

Crz2 1138 1123 1048 785 695 455 426 Csoz  Ca220
Craz2 1166 1151 1076 813 123 455 426  Cs22 Co20

785 695 483 454 Csoz Cuo
Cré.2 1194 1179 1104 813 723 483 454  Csz2 Casn

841 751 455 426 Css2 Cwo
Criz 1208 1193 1118 855 765 455 426  Css2  Cazo
Crs.2 1222 1207 1132 841 751 483 454 Csi2 Cas0
Cra2 1236 1221 1146 855 765 483 454 GCss2  Caao
Cso.2 1250 1235 1160 869 779 483 454 Gss2  Cuio

HDTERTH D, Z4uZttL T, Mycobacteriad = 7 — /L
B3 —REIZ IR FE A % <, subclass#i L BMET, tHREIC
S HELULEILIZEAR, HEE /AL ECE (a- 23— 1
) Z3L oMz X FILAIRI®N 707 0N BE LD
LD, ARFILBBLU ALK EESHMED K DK
RSBV U L HEL 72 £ 9512, &subclassP a4y
FRGARATRMIZ £ > TRAL L 2 2 EAMHESI N, 9
{ZMycobacteria®a- = 2 — /L BE(M1+M1) O 4r-F-FENR &
gl
2.4 Ia—NBHEROE MRS OB ICL DIEE
Mycobacteria®> # O xR 13, — R EFERDOL
DL AIROKPIZHLT D LOOMFE ZTLH, BTHOH
A, ZORBIFIIRHFREGEHEKRGEOLOMNEL, A
RUESRL R (2 BRI EIT 5 2 & 12 & V) "cold shock™ = #2 2
4, ZALlZxfL TM.phlei® (3 U s = § % saprophytic /2 F A
(3 12 WPA 2 iU BRI G U, FHB ST o0 TR LI R oD
MIZIZFEA CTH S, & HSF, I T LEROHE N TE
FFRICEE B S B GICEHFELLLH I LI L5 b
HE L 721910008 = o B G i FTRE TR AR e BE O il SR IS B
DH—"D & EZ 541, Mycobacteriadd B4 1213 & L THRE

X9 Mycobacteria (Run-
i yon IV %¥, Rapid
\ growers) Ma+ I 3
| —IILEE (MI+MI)
| DFHENHT
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9; of total

Temperature (°C)

Per cent of total

0 :
20 30 40 5020 30 40 6020 30 40 50 20 30 40 50
Cultivation temperature (°C)

MophleilZ (3 e+ 3 A —LESABOBEIZ & 2 1L
EL : extractable lipid,
BL  cell wall bound lipid

$HENZILL, Mphleind3Fé, 20°CE50°CHM Te- = O—
NEEDRFEBHEBEDOEIZCHTILEL (B0, Tkl T
Nocardia Ti3, HEFEIREELICEL THMESEILL,
{RIESEFERY (213, SET RIS, Siklis 280 1213 R FlE
ArHNd %, XE11!ZN.asteroides D ik 35 & UES i EFEM D
TO—LEEHAE YR TSI A L T T T e — Ik VBT
LTAR#EREZRT, FEEHESIIE I, DL HEREIE
Brod = 0 — BSOS O - LB oISHIZE T DD
Tlazm<, HHEEIyOELIZLEDL I &E, YRT75T
XY 757 4 —12L>THSMIZLTL S,
2.5 REBMTELBVAII-ABESROWE

I O— LEEE AR OB, REK, FHoLmiaREE o
F=Oi2, FRICOFML NI TOREHIIZE A EITHILTD

FEHEOIL, SRS AT H# 2 L BIBR D
1B BCH LG AL ITLFE T N L ATEAAKDHLY) A
LHEBEIT, GC/MSERWTHRVAENEMTHEEE
BT LHEERSTLULER, oz, BUMREAGICHE
[E%H X (3E SICHMABERELSZ DI ENVHSM E T
Z DHEFR, Mphleiztho & 725 BORBES L OIEETNHEE

Btz
FrTe ST,

OH
I |
CH; = (CH,);; —CH—C MMAA CH- CH— COOH(acide
(!)H R S-mycolique)
3
Oxydation biologigue
T
CH;=  (CH,),; —CH-0-C MWW GH - CH- COOH(ester intermediaire
éH hypothetique)
’ Hydrolyse
i
CHy, - (CH),; -CH-OH4 OH-CMwww CH-(IJH-COOH
CH, R
2-eicosanol Acide mycolique dicarboxylique

R=CpoHa1.022Hus.C2aMes

12 Mphleilz83 52T RXFNAIa—LABOESHKRE 2H/FIIL—L
BLUSHLEI O—-LEROER

[ESR]

N.asteroides® / A F I 3 — LB DEE L 2K $

H MAIS complex (ZIL< 579 5 T X 7L 32— ILEES,
Baeyer Villiger ®IEEIL I & V), o5 1R F (1802) 73 (33
IO LEEIIRDAENTERT LI ENH S/ 27

S(E2). BI3iIcT 271 20— LEERKROTMS-
BT a— LD (M-15) 1A > D, BORVIAAIZ LD 7
~#&559, ZALZxL T, Nocardiarubrad) 3 7 — L B84

WIZE W T, BCEEEEZ RV EBR THEAIC2/1 5 Cl, 16
EFTOEHEEAECDIZHERINSIE D, Cis, 1605858
S OBERIEIZ L ) Cao~36F TORRIBEEN GRZ 1, 2
ANSARBIKR( X DO 23— ILEE) 75 - THIHE & Dfid, #
Z&WDCa0, 50T A= NEPERINDZ I LWL
S 1220 (E14), ZNSDEERN, S, T a—LEOEERKIC
FBIRIE K UBRB&MIC X 2 AEBEN AL, fF
IR A D ELRE THRGED E I N D Z E AR E A1z 77,
REFMIBER LS THRIALEZVWEEZ TS,

OctadecanoI.Z Eicosanol-2 Docosanol-2
-15 M-15
(m/2327 (m/2355) (m/z383)

100z
enriched

M 15)+2
(M 15)+2
M-15)+2
‘ (M-15)+2 M15)+2 ‘ (M-15)+2

1602 R (3180 %F R Tincubate L TH/ S fLizMphlet TR TN
—LESER D 2 BTN A —IILTMSEBIK(IZEH(F 5 (M-15) 1 F
N7 b
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481
100 (M-15) 100(B)(oBrach) 100.(A)(Straight)
(481=321+160) (160) (32:1)
+8
+24 h
/ f
0 I o
789 37
482
100.(M-15] 100(B)(sBranch)  100.(A)(Straight)
(482=322+1690) (160) (322)

X114 Nocardia rubra®;&(Z & 52CEEEENCausE/ T LU T
SO—NWEE~DENZFH, (M-IB)A A3 +24=7 XD T |,
B)1F>13+8%R, (A)MAF > (F+I6TRAN T+ &RLT
W3,

A Fa—< 3> 4dhrs.

3. R74 IWEHDHRAIQTFIS5T7 64—+ TR
_zFbaxXpY-—

7 4 2 IHEAREE, EYMMRANE 2T 9 D IR R
T, MU EE - TV RIEHD T, ZFHEFOZHE
RELT, FhLERLIZFLLET Y- L TCER
EEBEEEA R L T D, R7 0 > THEIRHOVERIZ,
— Wz b L s FER I B DL TR T H Y, ISR
GALIZ R VEET 22 &S AT D, FE > THEMIEY
SRS, PN ISR L T O BRREIR I O A SRS O BEAT
&, BEAOREUAIIC b CTEHETH D, L1 DIZINS
27 4 2 IREIETUL — 2B L &<, BERENTH Y,
FRIC B WS A 1 T 2 0 O RIS AT IZ (3 FD/MS, CL/
MSEAWHWSATE 1z, FHESZIEN Lm0k D0
To7AaBNLFFEMaHE%E7H2 HIT, Ceramide oligos-
accharide ®intact 7z 7 T- D GC/MSHATFIZ DLW TRET &
g ¢ &, Ceramide Monohexoside(CMH) ™ (3>, Ceramide
Dihexoside(CDH) & & tfCeramide Trihexoside(CTH) % T
OGC/MSHTWRETH H Z L HH S/ IZL 7222
3.1 Ceramide monohexoside(CMH), Ceramide dihexo-

side(CDH) & & U'Ceramide trihexoside (CTH) @
WS MR AR

FEE U TTEMUEMED SR DWW THIIRE O o
MrEAT -5 1z, & X% (Bronchial cyst), MZEMN N4 BIIE
(Intralobar sequestration), #y'!if(Teratoma)HD R MIE
1%, LUIEICET HELILE R HE» S, '
FIZEOCIRE A M L, BAEREE, RHD o RERUMERE
EERU Iz, BIREHZ0.2N-KOH”7 0oL Lo - X% /— )L

(101, V/VIize Vg7 hu kgL, dfig, 7Lh0
ZEERRT[ % Silicagel GO ro~ 757 ¢+ — (oo
FoL Lo Xy —L - BERE - K, 100120112 5, V/V)iC
SOsrEEL, CMH, CDHE L UCTHD &2 = HBEL 1=,
AR R A B D o, WERICTE, KHUREM, RS
S UREHE D &2 12D\ T, GC/MSZEHOWL T ML 2.
3.2 CMH, CDH& & UCTHDOGC/MSS#r

ST L 4€0E (Bronchial cyst) 8 £ U 4B ( Teratoma ) i
TIORUL, HRTTY > B4 7a <, AUk L Thipn
PE RS —REZ5 %Ll & i TO=2P(E15), s
Pl L T3, TLC I, BE51> Ceramide monohexoside( CMH ),
Ceramide dihexoside(CDH) & & 7fCeramide trihexoside
(CTH) & —HT 2NN ER/HENT DI ENHSIHhE -
fzo % 2 CHBHIRIIZ 7L o 1%, TMS{b %170y, GC/
MS(ZiAL, TIMIZE WD 707 757 1 —&f7o1z5 2
%, CDHIZ DWW TIZBI6II g LHsE—rafia s,
ZITHEELL&EE - 20T AT EBITITRT £
DBANT FAHGFSN, FE—ZI3HELTT 2 LHED
B2 L9714, 9764>%5d18 1 1-16 1 0,d18 : 1-18 1 0,d18 : 1~
20:0,d18:1-22: 08 K 0Ud18:1-24 1 0 57322 Z & HVEY
SMIZIE 5z, FOFER, CDHOTMSHFEHEMEL, 57F 1
> MMt ARG &L TIM-15)" 1 A >, (M-103)* 1 + >, (M-
231 A BELU(M-3IL)" 1A > Fh S aiillEd
NBIEM»m) T L, fatty acid ion, ceramide ion, disacchar-
ide D il &~ TMS OB ASIZ X B (M-d+102)" 14 >, & &
Umonosaccharide ® fi#f & TMS O #AIIIZL S (M-m+
102)* 17 A > Fm o, WE o, RHERTS B LU 7 > L #
DOHESHH T DI EMWHOm - -(F2),(H18)

ZAUIXN U CTCTHOTMS#EEMAKICH LT L, Ml 14 >
X L Tm/z 204, 217,271, 361, K 1r451(LL -monosaccharide
), & Um/z311(LCBHIK) 7 A > FEAamtiansdlx

ne @ FA
chilp @ ‘ ’Chol

® Bow
e g
$ CDH
coHS s
CTH ’ ‘ oTH
sm" T g P10 mis mssmes
GL: X\ (Bronchial cyst)
. ® B UHRE
GLXZ. | f' (Teratoma) »* &
- 4 . % 5 htzsphingo-
o - . - o) lipidD &2 0
2 O LA
Bro iq‘ T N7 =N =F,; 1N
cysPCh eragtoma tzgfg\:r AR —g
H20 (65 : 25 : 4,
V/V)
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. (MY, (M-15)', (M-103)*, (M-237)"%0D 1 F > »
WG C R & 2, 4 RIS ALz, FCDHOB G &
[d]##(>, fatty acid ion, ceramide ion, ceramide+90ion,
(M-d+102)* 1 #+ > & £ U (M-m+102)* 1 % > % specific
jon 75 ceramide & £ UMD 97 3BHr X 4172, Z OFHCTH
sr-ffis L Cd18:1-16 10, d18 : 1-18 : 0, d18 : 1-20 : 0,
d18 :1-22: 04 £ 1/d18:1-24 1 05D MW EEINDH I X
AMH S E o -, B19IZCTH-TMSE Ao 7 270
7S50, E2012C16 1 0/ I F L BE AR T E T
CTH TMSHHEAKN T ZANRY MILAENRT, ZiLHNDT A
TSI A N AF OB ERI BIURRIIIRL
PEk, GC/MSIZ & %84y sphingo glycolipid %5 1-fE 0 97
HriZBIL CCMHIZD W TId E8 O @iy » #2795, CDHLEL B
DML A 473 5 Ceramide Oligosaccharide (2B 3 2 #ii'v (s
ALV, EFSI1EGCHE X UMS O F MR M5 foor st
L 7o %53, Z 41 sphingo glycolipid # % & (2 & & B 45 #L%
M5t 41#-CDHE £ U'CTHO #TMSHEKAGC/MS (2
£V, 2O ML AN ETHEIIESNASZ A2 SMIZ0

1
©
% CDH-TMS
=
<
b
o
%
S

X6 HEELINAS

i M*(1.437)M-15(1.422)
| 451 304 : 592 *

|
915H31
(l)HZOTMS CH,0TMS G0
| i I

; CH—0 = o TH OTMS
i A
I ™SO g oo H CH—t 0 +-CH,CH | CH—CH=CHC, H,,
: \ 0TS / \ot™s  /

OH — o CH— CH .

0TMS OTMS an
675
820
1129

fe————————1,088M—m+102)

L

18 Ceramide dihexoside TMSiHMIEN T 50 X > b A F  F AR

=3
©
= CTH-TMS
]
=
(=3
x
E
= =3
a
g
=

d18:1-20:0
d18:1-220

[}
2 \ N .
=§ 9 H1:CDH TMS 0 2% W ~——
v 8 2 FEEOHRY
s
[= gl N VN
HT L 19%0V- X9 ZBEL N ASHICTH TMSHEMEOHN I OZ b T T LA
[ T 1,0.5m# 5 xH HFL1%OV I, 0.5mH T RH T L 340°C
5 4, 320°C
1007 361 CDH(d18:1-160)
*10
L *2
500 204 M-m-+102
F FA ion Cer2am|de ion 1,088 ,1\/‘41252
370 . 237 M-103 1/
451 M7d146102 l h1l122§g 1334 } 1a37M*
0 Laald . Aot . N .’
100, 500 7,000 7500
Mt 1
%1 %10 %0 02 CDH(d18:1-24:0)
| Jils
[ 204
XI17 Ceramide dihexo- 50r A
N - M-15
(COH) DTMSH L pve
. o Ceramide ion M-d+102 M-103 1534 +
WEDT R ALY ] 21 2;1” 451L 704 822 M-237 1446 L 1540
kL (B 3IM-60%Y IR Ll FWITS N1 T VT Al |. i wtl u d
EB/FER) 500 1500
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100
4 -9
20 CTH-TMS(d18 :1-16:0) ey
217
LCB fotty ocid monosaccharide ceramide
271 ion on lon:n fon romid
3n 370 451 502 a00n
Hon
682 711
200 300 400 500 600 700 800
100
. M-d+102 1
— 1,088 [
999
1,001 1,201 1378
i lJ | | L 1 I ]
800 900 1,000 1.100 1260 1300 1400
100
Mm+102
1466
M-103 ,'g'}.g M+
1712
1815 | [X@20 Ceramide trihexo-
1
o { | ad ) ‘ side (CTH) PTMS
1400 7500 7600 1,700 1,800 7900 2,000 SEEAANT A AN
| 2 b 1L (A 3IM 60
BIEEFR)

#2 Ceramide dihexoside TMSEHEBARNZHITFRBIZALNZIELT T
IA M ERE

Common ions

204, 217, 271, 311, 361, 451 (m, monosaccharide 1on) (d=829 disaccharide i1on not detect-
ed)

Specific ions

molecular  fatty acid ceramide M d+ 102 M m+102 M-311 M 237 M 103 M 15 M~

>

species on on

dig:l 16:0 370 592 710 1088 1126 1200 1334 1422 1437
di8:1-18:0 398 620 738 1116 1154 1228 1362 1450 1465
dig:1-20:0 426 648 766 144 1182 1256 1390 1478 1493
dig:1 22:0 454 676 794 17z 1210 1284 1418 1506 152)
di8:t 24:0 482 704 822 1200 1238 1312 1446 1534 1549
dig:l-24:1 480 702 820 1198 1236 1310 1444 (532 1547

* {RCO NHCH2CHO TMS)

+3 Ceramide trihexoside TMSHEEHDEFFIHEI AL D EL T
FOAMAF P ERAE

Common ions

204, 2i7, 271, 31i, 36, 451 (m, monosaccharide won), 829 (disaccharide ion)

Specific ions

molecular  fatty acid ceramide ceramidee M d+102 Mm+ M237 M 103 M 15 M*
species jon* 1on +90 ion 102

di8:l 16:0 370 592 682 1088 1466 1578 1712 1800 1815
di8:i-18:0 398 620 710 16 1494 1606 1740 1828 1843
di8:1-20:0 426 648 738 1144 1522 1634 1768 856 187!
di8:1 22:0 454 676 766 1172 1550 1662 1796 1884 1899
dig:t 24:0 482 704 794 1200 1578 1690 1824 1912 1927

* (RCO NH-CH2CHO TMS)

M*(1,815)M-15(1,800) ;

a5t 59— |

CH,0TMS CH,0TMS CH,0TMS |

CisHy i

™ CH——0 CH—0, CH—0 ﬁg :

0/ \rto—/ NH OTMS i

CH oTMS CH CHOTMS CH O\/CH CH-01CH,CH {CH-CH=CH-C, H,, ‘/

™ 2\ Ve |
CH —CH CH— CH—OCH 281 an

0TMS 0TMS 0TMS
82 ! i
1,504 !

1466(M-m+102)——————> |
[X21 Ceramide trihexoside TMS:E8{EXD 7 57 X o b A F T
k3
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Analysis of Excited Singlet State of Hematoporphyrin Derivatives (HpD)
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Methods for the Analysis of Biomaterials by HPLC-ECD
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$3  HPLC-ECDIZ & 5 £ KE S0P HE (2257)

Fig. |. Hydrodynamic voltammograms for norepinephrine (NE),
epinephrine (E), dopamine (DM), and DOPA. The curves
were obtained on the chromatographic System II (see Table
1) by repeated injection of each catecholamine solution at
a different electrochemical detector potentials. The mobile
phase used in this study was 0.1 M phosphate buffer
(KH2PO4-H3PO4 pH 2.0).
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Fig. 2. High-performance lig-

= uid chromatogram of

o .

a the sampie solution

€ containing norepine-

Z phrine (NE), epinephri-

® ne (E), and dopamine
w (DM). Ten microliters

of the sample solution
was injected into a
column (#3057, 150 X
4.6mm |.D., Hitachi) by
using a microsyringe.
The eluent was 0.2M
phosphate buffer

w (KH2P047H3PO4, DH
2.0). The column
temperature was 25 +
1°C. Eluate from
HPLC was electroche-
mically monitored by
aid of an electroche-
mical detector under
the potentiostatic
condition (+800mV
vs. Ag/AgCl). The flow
rate was 1 mi/min. As

DM

[—— Injection

described above, the
L h | chromatographic
e l separation was
Time (min) ! carried out by the

System | (see Table 1).

Fig.3. High-performance liquid
chromatogram of a
standard uric acid solution
(1 g/ml). Ten microliters
of the uric acid (UA)
solution wa injected in
the chromatographic
System | (see Table 1).

The chromatographic
conditions were the
completely same ones as
used in Fig.2. The standard
UA solution was carefully
prepared. An aliquot
(0.05ml) cof 0.05 N NaOH
solution was dropped into |
10 mg of UA for dissolving |
it completely because of
its low solubility in pure
water. A O.1IN HCI (9.95ml)
was added into the
alkaline UA solution. The
stocKsolutions were
stored at 4°C. Appropriate
dilution of each stock ;

solution was done with L
water just before use.

Hydrodynamic voltamm- 0 2 4
gram for UA is shown Time (min)
in Ref. 9.

uaA

Solvent peak

Injection *

EEANILDON T otz X F LI & 29T,
UAdrzaE— 2 & LU ToBEL Tz, A9 2 FCIEA,
BEGEHRICE > T vBEORE TR > T 35—
THd, E2ANMPZAFL 1T, BEERE L TO.1IMY >
W% #2877 (KH2PO4-H3sPOs, pH3.0)iZ 8 mg/lDSPSAENIA
rmLOEHWREZ S, FIghTimd & O iR &8,
SPSOHEMMIZ LY, otz k<320, ZNTHLS X
F LI & BRI N TV D,

Frid, BEIAEIERLUBEOZ &5 FHZ T, 25N
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Solvent peak
DM+UA

NE

|

i

i

|

; Fig.4. High-performance liquid

‘ chromatogram of the

i sample solution contain-
ing 1 #ug/ml of each cat-
echolamine and of uric
acid (UA). Ten micro-
liters of the sample so-

‘ Jution was injected in

i the chromatographic

| System | (see Table I).
The chromatographic
conditions were the
completely same ones

\ as used in Figs. 2 and 3.

| The chromatographic

‘ peaks of UA and DM

\ 0 2 4 were completely over-

! Time (min) lapped as shown in this

‘ figure.

{’—— Injection

olvent peak:

S
NE
uA

oM

Fig.5.High-performance liquid
chromatogram of the l
same sample solution !
as used in Fig. 4. The |
mobile phase used was ;
0.1 M phosphate buffer |
(KH2PO4-H3PO4, pH 3.0) |
containing SPS (8mg/l). | |
Any other chromato- | \‘
graphic conditions were
the completely same
ones as used in Figs. 2,
3, and 4. As shown in
this figure, the complete
separation among each }
component in the sample !
solution was achieved \

|

o C_—— Injection

2 4 6

uhder the present chro- Time (min)

matographic conditions.
See also Fig. 4.

|
ML |

RO BB RO TIE I EEERT
W3, IK<HEASNTVETE 2R UILIZZARRTHE
HOMNENE LTS, 14> R7—ELTSDSHALE
BahnTWwaH, SDSIZODSEDFHAD LILERET S
DT, ZOFEAEIIT TS, HolITHEMs5 5 LAEH
TEEIIRBDZELHB, ) BREEROBEL2KEL TS
&, REFRBSEL LY, SBASIMET S, Z0LS%R
T, RPOCARBOSEEIZIZ, 0.IMD Y 120.2MD Y
CEERREHEERALEOTHBD L, FOBEMNKE

<RVFEDE, BERKTVRESIIEL, PS5 T LOR
WEed, ZONS 7L EHEHRFFRE RS U ToHEs
BT DI, 17— HESHELINT, ERH
HEEOPHIZ, ECDFHZ L D g 2D, S0 EDIFEL
WA, CADALFIEEIL D Iz IZ IR AL L &0
S &7, pH2SpH3 O LD EMHAL TW3,

4. BiIRIEE

P RE D T IRER T E 1205, ERARO T E %5
i HME T EHERPBONLHEVLSZ LA
E<HIZT B, Zohizid, KHENZREREL2DO0D
ERMH D, 1 23REEETHY, D1 D3HHAMT
H 5, MiFHDOCAIZBERL XNLZNT, MiFEEHREBL
PR TOaICII B E B L, RO THL DIEE L5,
HPLC-ECD:> 27 2 DfHEE(IZ, >R 7L 11T,
pEF —F—AEVEIDNEIATH D, > T, HFFLY
TORIEE N E ZATHHLEDET D E, T I HRL
R FREINDERREDPOCAD MM HRIRIENE
XKah, ZOFEFIRROBNELVLBEBELSTL S, &
&g LT, BE»SORMLENSVETCITAES
DENEEL 2B U, MR 0 M N FESR T P DO CADEM
ERFHTLUREE 85, HEREDEZATED LT
T&zELTYH, ZOHMFENHERLODE L —F > 50Fik
LTI BEEI 20, RICHBAMEIIODVWTERLTAD,
HPLC-ECD: 2 7 L DIERIZ K W, Fpgh) CADEME F
THHEMR <HGERTEZ 2 LD T ->2DT, 7HER
DINZ Yy F I, FE LU TREHRID S Z ORISR EIZE
INg % & &2 S5 828R R UL R R OCARES
MO T bLDIZ DT, CAL RILDME 722581285
BEBREH-VES, I —BI—FOCADTHAGEKS 11
TL, ATATEREE TOEBRMENEBE L, FHFERSNS
VAT, BIIMBAEDIM SR >TL %,

FKz D& AR, FEMTRIMEMHE (BRIRAVME O A T, )
HETMEERE, L—FoH—EXTBIELEHHGELT
WD, SRS ICNL T2, ABOERREMSFE2 —EIZT
HESEYEL, RERRU TH ST ITHABBRIEIZAY
(W b 3N EERET 3,), 51& 4\ THPLC-
ECDTH#Hd 5 104V, tFREEH TV D, AEHRE
&, BMLEEEIVDS VNS EHEINTHSEN, ENHED
BOWREMEESIIERZBTOLZL, ABOEM, KK
T HOCAD R, REHRIOMIRAYER 2 S 2 #ZFEL T, case
by case TMEL T\ 5, HHMENRWVLIITHEEEEDIZIE
B CRELBERAFRTH DM, —HWwRMNHDLDI TRV
DT, BTN ESRUZWY,

5. 4&4R¥HdCA HVA, VMA, UADHPLC-ECDIZ &
3 MR

IHNETRIZOT KT F L0, HBELELRVWRY, R
FLIDFERIZEVEONTZLDTH D,

5.1 CArUADSIR

Fig6i2, Fight <L r7u? &4 TTHCALUAD
BEHETRT,

Fig.7i2, Fig.8| 3 AL BT UL -5 v Mk CA
EUADSHTEWMG %733, FigInP T, X&EYORME —
7HEL, XAZLRE (A I TIENE, YA SR
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i
|
10~ UA 1
; NE ;
| i DM w
! - |
8| I 6008 E
=
[
2 r
I I
|8 o i
‘ |
| - |
i \
\ 5 |
| ! |
| 1 I 1 1 | n " L J | 1 s :
‘ 500 1000 ‘

\ Concentration (ng/m!)

Fig.6. Calibration curves for UA, NE, DM, and E under the chro-
matographic conditions used in Fig. 5. The minimum de-
tectable quantity of each material was 5 pg under the best
chromatographic conditions.

Fig.7. High-performance liquid chro-

matogram of the catecholami-
nes and UA extracted from a
rat whole brain tissue and
then concentrated by the pro-
cedure illustrated in Fig. 8. {
Ten microliters of the HCI

layer (see Fig. 8) was injected
into the chromatographic

System | (see Table |). The
chromatographic conditions
employed were the completely |
same ones as used in Fig. 5 ‘
The chromatographic peaks of
NE and DM were observed as
presented in this figure. In ad-
dition, two unidentified peaks
(Peak X and Peak Y) were ob- '
served. The peak Y was found

to represent UA (see Ref. 8).
The peak X component has

not yet been determined.

Under the present chromato-
graphic conditions, presence

of the Peak X in a chromato- |
gram tends to disturb the

quantitative determination of i

NE. For the good separation i

of rat brain catecholamines, : 0 2 4 6
see Ref. 8. !

|

Solvent peak

NE
DM

Injection

Y (UA)

Time (min)

Rat whole brain (about 1.2 g)
+ 0.5 ml of 30% Na:S:0s solution
+ 0.5 ml of 0.1m EDTA solution
+ 5 ml of 0.05m PCA solution
Homogenized at 4°C

|
centrifuged by 5,000 g for 5 min

Precipitate’r (discarded) Supefnatant
)

v
5 mi of the above supernatant

+ 0.25 g alumina

10 mm EDTA

Centrifuged by 2,000 g for 10 min
| 9

Supernatant (discarded) Alumina

+ 5 mi of 2.0m Tris buffer (pH8.6) containing

Vigorously shaked on a thermomixer for 1 min
I

)
Washed by 5 ml of methanol
]

{ Fig.8. Flow sheet of the alumina procedure for
; extraction and preliminary purification of
| catecholamines and uric acid in a rat
whole brain tissue. Ten microliters of the
‘ HCI layer was injected into the chromato-
graphic System | (see Table | ). The alumi-
na procedure was conducted at 4°C. An
| alumina preliminary treatment procedure, a
| routine method for the determination of
catecholamines in biological materials
! was re-examined, by high-performance
liguid chromatography with electro-
chemical detection (see Refs. 2, 4-6, and
8). A detailed investigation of the factors
affecting the alumina and HCI solution in
the procedure in relation to recoveries of
catecholamines and uric acid in biologicatl
materials. For example, when more or less
than the optimum alumina amount was
used in the procedure, the recovery of
each catecholamine and uric acid from
biological materials became steeply less
than the maximum under the present ex-
perimental conditions. Liberation of cate-
cholamines and uric acid from the cate-
cholamine and uric acid-adsorbed alumina
was conducted by addition of HCI into the
alumina. The desorption efficiencies are
independent of the initial catecholamine
and uric acid concentrations in biological

Washed by 5 ml of doubly distilled water
Washed bly 5 ml of doubly distilled water
Washed bly 5 ml of methanol
Centrifugéd by 2,000 g for 5 min
Supernatant (discarded) Alumina
+ 0.5 mi of 0.2~ HCI

Centrifuged by 2,000 g for 5 min

 E— ]
Alumina (discarded) HCI| layer
!
A
HPLC

@ HITACHI

fluids or extracts as well as the HCI con-
centrations in the acidic solutions, but de-
pendent on the amounts of the HCI| so-
lutions added into the catecholamine and
uric acid-adsorbed atumina for the liber-
ation of catecholamine and uric acid.
When liberation of catecholamines and
uric acid was conducted by addition of
perchloric acid (PCA) solution. the ap-
pearance of a negative peak (the so-
called solvent peak) near the void volume
disturbed the qualitative analysis of NE
(see Ref. 5). The use of the HCI solution
gave good results in the quantitative de-
termination of NE by the chromatographic
System | | (see Table 1).
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VMA

———= VLA

Injection

< _

—— HVA

Fig.9. High-performance liquid chromato-
gram of the ethyl acetate-extract
from urine of a patient with neu-
roblastoma before operation. Ten
microliters of the HCI solution (see
Fig.10) was injected into the chro-
matographic System | (see Table
). The mobile phase was 0.2 M
phosphate buffer (KH:PO4-H;PO;,

o—
IS
®©
S
>
N
S
N
=
r
®
@
N
@
=3
E
')
FS
S
IS
®

Time (min)

pH 2.0). The flow rate was 2 mi/
min. Any other chromatographic
conditions were also the same
ones as used in Fig. 2.

¥ (B2 FMmiE) TIIDMOEMERTITES /2175,
YHWUAERIEENY > 274 1 TREAFEHHIZSPS%E
MASTIZHHT D&, 707 75 L TDMEUADE —7
IFEL->TLE- 7z, UAO ZLER T2, Elafbr Mt
DREETZET I LY, AT MEPDOUAD D H
WTlE, 7av 7546 EUAOE—7 L2 ROLEENZ
WIODEFICEEL 2B TH B,
5.2 HVAYVMADOSIR

Fig.91Z, Fig.100 BALIE 32 /E TALEE U /o MR35 e g
(Neuroblastoma) ORBEHEDRH IOV N 7S5 L AERT, 2
DHraw k7S5 LiE, H LW Neuroblastoma O 2K DIEAY
MY ERERF T DI 2B L -0T, HHE % BRI
IZELLTW3, BRERE, 0.2M ) > B4R & (KH2PO4
H3PO4, pH2.0) T®H - 7z, Xp, HVA & VMALISZNeuro-
blastoma®D ZWFDIFIE X 72 5 & H A SN TS VLA (Vani
llyllactic acid) D E — 27 LR L TH D,
6. HBbYIZ

L, x4 % 9.0 ICHPLC-ECD#EIZ L 290 F
FIZOWTELE, IhsnwInoFiksy, Rros2 s
T, —F it —ERHEALEFREEHIT TV
DTHD VP FHREGHTZEZIL—F L IZFTDE0SIHRENS
HLADT, LK ZTAREENTVDEEDO T FiE
ERNATDZ &L, EHOEBALWVND ZELH > THRL
foo RN I THEMNML ZFHERELXIIREFET 2D
A &M E LT, #Se-TOLNMEIC, @ BRERL, 1
EARRINEE T, () BERRIC, () EAEMIZ, LrbK) TR

18

1 ml of human urine (pH was adjusted to 1
by addition of 1n HCl or 1m NaOH)

+ 5 ml of ethyl acetate
Vigorously shaken on a thermomixer for 1 min

Centrifuged at 2,000 g for 5 min
|

I 1
Layer | (Ethyl acetate layer) Layer |l
+ 5 ml of ethyl acetate

Vigorously shaken on a
thermomixer for 1 min

|
Centrifuged at 2,000 g
fo'r 1 min

1
Layer 1V (discarded)

r
Layer Il
Vac[uum-evaporation
Reslultant
Dis;c,oli/ed in 1 ml of 0.01n HC!
1

HPLC

Fig. 10. Flow sheet of the extraction procedure of VMA and HVA
fromm human urine with ethyl acetate. The final recovery of
each of three catecholamine metabolites was found to be
about 100%.
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