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DO % Fig. 1 KART. F¥ 7Y — (PHE 25um X
& 50 wm, AHEE 150 pm, £ = 40 cm) D —% % NE
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Fig. 1 Schematic diagram of the CE/MS interface
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I5mM BEE7 v E= 4 (50% 7T b=bFYu,
pH4.5) XIZZhiZ 20mM O F7F Y VS b Y™ A
(SDS) Z¥SINU 128 Z ROz, BRIKEID 12 DH)
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Fig. 2 Electropherogram of substances related to
brain function

Capillary: 75 pmi.d., 60 cm long; Buffer solution:
30 mM ammonium acetate/acetonitrile (50/50), pH
4.5; UV wavelength: 214nm; Sample concentra-
tion: 30 ug/ml; Injection volume: 10 nl

Bz WV 123568 OREREEEME O #EIc DV, FF
MRS SHIRO CE FEEIC L 0 Pk 217 - 1.
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pH Z2EL T 5 ERTF F Lo+ v ESY) -
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#2 T, pH45 & pH 7.8 OBE AR % AV T TR
wiTo 10, BREICERASEIR W12, 2O
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214 nm IZ THRHDSATRE 2 E (DA, E, NE, =V 7 7 7
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Fig. 3T b7 ha7 20275 L%7K-F. ACh &

Fig. 3 Electropherogram of substances related to
brain function

Capillary: 75 pmi.d., 60 cm long; Buffer solution:
30 mM ammonium acetate/acetonitrile (50/50), pH
4.5; UV wavelength: 185 nm; Sample concentra-
tion: 0.50 mg/ml; Injection volume: 10 nl
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Fig. 4 Mass electropherograms of substances re-
lated to brain function (y-aminobutyric acid, Dopa-
mine, Uridine, and Leu-Enkephalin) using CE/MS

Capillary: 50 pmi.d., 40 cm long; Buffer solution:
30 mM ammonium acetate/acetonitrile (50/50), pH
4.5; Sample concentration: 0.5 mM; Injection
volume: 3 nl '
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Fig. 5 Mass electropherograms of catecholamines
using CE/MS

Capillary: 25 pmi.d., 40 cm long; Buffer solution:
30 mM ammonium acetate/acetonitrile (50/50) with
20 mM sodium dodecyl sulfate; Sample concentra-
tion: 3 mM; Injection volume: 0.2 nl
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Fig. 6 Analysis of (a) neurotensin, and (b) epi-
nephrine using CE/MS

Capillary: 50 wmi.d., 40 cm long; Buffer solution:
30 mM ammonium acetate/acetonitrile (50/50), pH
4.5; Sample concentration: (a), 1 uM; (b), 100 uM;
Injection volume: (a), 3 nl; (b), | nl

BIAA VRIZELNS ERBOA &+ VEHEZI NS
e, RE25um OMVF Yy ETY -2V, R
% Fig. 5 IORT. SEAPHHINDDLRARKI, B
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BYXrv¥sV—ruv 7574 —id, BREKEITIES
McxnoREMEE ST SFRE LTSN,
MS B & DA EDEDH/FINTNSBY. Fig. 5 i
RULKERY> S, REABEERPEEThIBHBRR%E
CE/MS iZffficxs WAL ERY, ILNVESE
Fr¥sVY—su<x hII574—-&MS EDQOEEDA
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Table 1 Detection limits for neurotransmitters and

brain peptides using CE/MS (§/N=2)

detection limits

Compound P —
uM fmol
Dopamine, Epinephrine, 100 100

Norepinephrine

Uridine, Glutathione

(oxidized-, reduced-) 10 10
7-Aminobutyric acid

Leu-Enkephalin

Angioteisin(-II, III) 1~0.1 1~0.1
Neurotensin
EERE A LETACEPMANTVEY, T

i, HESOum OF v 7)) — % B\ CRE %5714 L
REERERY. BEBKIE 15mM BEEET v EZ 7 A
(50% 7 b=btYN, pH45), Y—A70—1X1%
FHRZEL 50% A5/ — VB ZHRE 2W/min TH
W7z, Fig. 6(a) EMARTF FThHd—2—uis vy
v % 3fmol (BRRHEE 1M, EAEN 3nl) BALY
WUREETHBH, Ja by MU EMA 4 v 58
Hant (Za—uF vy VT4 4+ v L RBICEN
Ahiz). X, Fig. 6(b) Wz ¥Ax7 7)) v EDHFLE
METHDH, 100fmol (100 uM, #J 1nl) TA A ¥
¥t d iz, Table 1 12, KEEZ AW I2HE ORI
BzRY (S/N=2). £, HMNEAZFHTIT- 1272
HEABITESDENH U, MHEE DR 2 5
HThsbr FoC, EFICEA-F-REEL .
Table ]l 5, AT IA—NVT IVORENELLEDD
(#9100 fmol), BRI R7'F NIZEBRETRETE S &
WH» 51z (1~0.1 fmol). T DREDFEL, ESI I &
BAF ALHROZBIEKFEL TS, X, GABA & &
LHEHBER< (8 10fmol) BHT X 52 &0 0
572, GABAZEDT I/ BISHREEME RO
BHPHEEUCEERB X 2T 5, B UV RRZ#H
eV EOBRICKY, BEZBOTRERLGEL
. CE/MS &, 7TI/BIZHLBVWEEZFLTWVSZ
E»H, MAMEOLSTICEN THHLEEZLONS.

WMABEOY Y 7)) v 7icik, EXSE0N0HCHWS
nad<wA4r7ad 47 YA (MD: microdialysis) 28

i, &, RA, MR Fr €T BB/ HEOIRIC & 5 EEREEDE O ST 245

MTHBH'Y. hi, BREO>DVIENTa—-T7%
BRICB AL, BB SRE S 29EZEINY %
FHETHBH. MD & CE/MS Ol AaEbe1E, KA
DRAFUS K EEZYMBEUVARNVTRBLTWLS FTc—D20D
BESFRELHEVHFINS. BAOBE R
MD IZ &k BEINKEZEETHL, GABA R EHEO>HD
YWEIE MD TRUR L 724 > Zvid 5 EEE CE/MS iIZ
FORHTEENTEREEZ LN, RERG Z21T-
T3,

EHRREZTHICH1Z0, BMAHEIC DV TEZEN Rib»
OSBRI & % U o RIRERSE R K ZE H 28 5
TMERFK, ALMBmHCE IR L ET.
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Analysis of substances related to brain function using capillary electrophoresis/
MS. Yasuaki TakaDA, Motoko YOsHIDA, Minoru SakaIrl and Hideaki Korzumi (Central
Research Laboratory, Hitachi Ltd., 1-280, Higashikoigakubo, Kokubunji-shi, Tokyo 185)

Substances related to brain function (neurotransmitters and brain peptides) were ana-
lyzed by capillary electrophoresis/mass spectrometry (CE/MS). An ammonium acetate
buffer, commonly used for CE/MS with an electrospray interface, was used to separate
the substances. Micellar electrokinetic capillary chromatography/mass spectrometry was
also used to analyze catecholamines (Dopamine, Epinephrine, Norepinephrine). The de-
tection limits were about 100 fmol for catecholamines, 10 fmol for some other substances
(GABA, uridine and glutathione), and 0.1~1 fmol for brain peptides, when using a 50
pm i.d. analytical capillary column. We believe CE/MS will be a useful technique for
analyzing brain substances, because of its characteristics of high separation efficiency,
small sample consumption, and high identification ability.
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