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Fig. 1 Isotachograms of JCS (Left) and BS (Right).
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OmER  HEHEKE /DMRTER
(12 Ui e RS HEBEKKEE capillary tube isotachophoresis (LIF, CTIPERRT) %
BT, RIIIREES 20 Uciigicid, RIMEBROEMM ZBEEMT Uik, i REaT
KT L TRERD L ki (LT, mauEKEikd ), 8L, EIM#K % microwave BATIT &
DBREAULEEE(UT, M. W. BHEEKT ) 2T LEAERERH S,

EHEIL, FMERO—D> DS TH 5 2,3 — diphosphoglycerate (LT, 2,3—DPG &4 )

O AEBIICE D, CTIPATARBOBREABRIEOLERIC OO TERE Ui,
() M#iE, & b0~y iUz dat ekl Ui, MM O—E, ~—J ¥ H—-
2 und & lZHED 2,3 —-DPGHIEF v FERAVT2MF 2,3 -DPGEEAIEL, BOE,
05 e ( 3,000rpm, 15min ) UCHRMERAEED 1o, £ ohicRlERiE, 025M sucrose ZH
WT 3 [EIEEE U, BERRIMERE, SERBOERRKEMZ TAMKEER Uk, BB, M.W.
MUER ( 450 W, 5sec), HIZLER ( 100°C, 5min ), 100 % EtOHDHEEZM CLUT,
EtOHME LT ), HBIY, REEIOBOTCABM(UT, TCARELKT ) O 4EHOK
%Eﬁ{’ﬁ’i‘ﬁoto

ALK, BLY, ABBEOBREAKICOVTR, ROO~DDHHEIT >,

DOBEHEEST ( Bradford #: ), EMMBIIHRL

@M .W. LEH 5, 10, # L 82022 2437 L, CTIP AR ORBBERIC & 3 EEHERE,
GrsmE, M.W.LEK, MENER, BLCEtOHLEBRO zhehl0s 244 L, CTIP 44T
o E— v DENERE U,

@Mk, M.W.LEHE, X0, ZHKOK 1niic, 10mM—23—-DPGEREKER (LT, EiEHK
EBET ) 50, 100, 150, B LU 20048 WM ULI-bD, &5, EMK 1 néiCIRER % FRRICE
mutig, #h2haMW.AB LEE0IOOTCTI P UIERE, O~ODEEIS
CTIPAWBRARORBRLEEZ®BE Ui,

CTIPHEER, EHE#MIP-1BHIIc, BiEH ipp-1 O HUH potential gradient detector
AEELUTHEA Uk, SWEAL, £fTHicl0mM HCl-f-alanine (pH 4.2 ), #ERKICI0mM
n-caproic acid/KEEEM L, ABEI00e , BEER 1004A & Ui,
(BREBIUEZRIAMKD 4 EBEORBARERL A ZNZFIhO LETOESERR, T C ANEK
bV, ROT, MW ALERKR, MBMLERKZ LT, EtOHMERK LM U1,

M.W.LE# 5 10, 8XU 20 22 #CTIP T LD 2,3 -DPGD YV — £, EHEH
KM U, AR 202e TR, R ULIP-1BRICTIPEER, S CERAESZED Shl,

A, MW.LERK, NBWMEK, BLXCEtOHUBBEDZhEND10x8 #CTIP THHF LI
FEE, M.W.LEREMBMERKIZ, FL 2—r%5 L, 2,3 -DPGYV—rER, &M, Bt
MBI ITH TR OED > 12,

MW ALEKICEEREZRM U b0, BLXUBEMBICEEREZAN L%, MW.ALE U L
2, ZRBEKICBERERMUICSDECTIPTHH UIERE2,3-DPGY— vOEER—BL,
B2, V=—rREB—EULTH, L, BIKTEERERN LG TCT I PAHESTS &,
2,3-DPGV—rRiEZ, MWABKD 0 XTHY, 5T, V—rRitdosH2EBAB SN,



YUEXD, CTIPAWAIMMKRAEE LT3, REANRDHETH B T &0, HohEiiat, 20
BRERER, ARARCLKTCARAL ERBBERIN, »o, C1 BEERIMDETEHS
CTIPHTRAREE LTRIFE LS, BEkikodThd, ROBREEAROVIOM. W.ALE
B, ZbBLEEZORE, }

AR T, BIEPM.WLEKECT I P47 LH0 2,3 —D PG Ol RE, B L UETIK
OPH%E4.21C LT EOBEAR, BEXMAERRBE N,
(BEXH)

1. T. Yamada, et al. :Direct withdrawal of zones during preparative capillary
type isotachophoresis., Acta Med. Okayama 36. (5), 399 ~ 406, 1982,

2. A. Talbot, : Measurement of adenosine triphosphate and some other metabol-
ites in blood cells by isotachophoresis. I. Preparative technique and enzymatic

confirmation. Acta Med. Okayama 36 (5), 407 ~ 417, 1982.



20 MERSEBEHBEI X B R M ER O Prolidase 1€ 8 0 B

(BEAEBRE - LB2HE - B‘Z}gﬂﬁﬁix)
OREHLY - =T =EH - ﬁEHWEKX

Prolidase(EC 3.4.3.7)i&X X-Pro , XHyp DK S5IZPro, Hyp 2 CEHKBILDHBIDIA I IO RTF KA
MKSIBTEEERTD S (XPro >XtProe LM > T OBEEN KRBT 5 XPro, XHyp
EDAIV)IORTIFREZEROTI VBISBTERIVLDODRABILEED LI ) ORTF
RKZ2HEM T DRI ELPANSNTNS, COBEFEEODH ZRGClyproD220mic BT 2B®AEED
W 2> B U Chinard’s method X X D Proline D EH T K-> TEEUTHEDATVAE, R4 X
NETCTHLEADEAYEOEBRBCMERAS HEBER UGB ER A LTS o RERIZGlypro
% Glytpro (25> B8 3 & Prolidase & % @ @I & T Isotachophoresis * ISR U T & 7= o

5 & ¢ Prolidase deficiency DB E R U LT OROMBEE ANXY > AICEML . A EBEHREK
FIC6SDFHF+F AL ZAUBROAIBEES L. EBT I KREEKEBL., BONEE KRN
BEESBELULL, ROXEZ2EABENREKTIHE B, B, SEEX2<<DEL,. RORD
BEZ@gBULL. KK 4°CTO.Inol ,h DR, HEBEHYWX LT —BBEHN L. € O WK% 0.01
mol MnCl, T37°C, 1KHMI UV A2 Fax~ LB, JOUX—FEEOEZEB V.
@?Eﬁﬁ(‘}bi@ﬁO.Sml&:0.0SM s PU R BEEBREH7.4) I 1oM MnCl, & 10oM @ ininopeptide (Gly-pro)
FAEUBKOIMEEASULU., 37CTIFH A Fax—~—hU. BEBBEHRTS5 9B heat 3 52
SRR K-> TEEERGELEDLL. Tnx 2 &EDLU. £ 0O EBd O Proline % Chinard’s method T &
> TEE UK, Glypro, Gly I3 Isotachophoresis W Ko TENENEEEZTII ., BEEFT®
DEEHFFTIE>k, HEXSHEK KT T2 BEIP-1BZ H /i, Leading electrolyte (& 10mM
HCl - 2-amino-2-methyl -1-propanol (pH 7.5) , Terminal electrolyte (& 10mM GABA - Ba (OH& (pH 10.9) T H o,
ERZDO X538 HEHEDH & TGlypro, GlyHyp , Glye Hyp BMHIERXRSHEBERK KB IC K> T
SHERNIL. FOBEADFiglIIREINTND, CODXHETIEGlypro&GlyHypSF — DV —
22’0, Proline@RHE S h7dok, UHUFigIB RSN TV B & 31T Gly-pro(Gly-Hyp)
Gly & Hypro DR BRI IVNWEREZ2E X L. B>T. T DO FHEI Xk DProlidase BFH DOHI ZE 1Z
Gly-pro & Gly 2 ZEZET 5 &I &k - THF7X o 72, Prolidase deficiency D B ER U & 0 & O &K
I BR ®Prolidase HE D EEMBFig2lk RSN TN D. TOMEROARAMEKROSB O XHGT
Glypro DTN B aBENTnL. UDURBREBEORMNEBOBAERLI SEI NI oI .
Table 1 {Z Chinard’s method & Isotachophoresis 2 & & Prolidase iF OB EDOHE S RS TN
5, CNOLHDHFBEWLI>THESALLERIEFEBEI IS ~HLTN L. T DK &I Prolidase
deficiency D K5 B BEDRAZ V- 2 VI FUBKREEREOHEC + A TGHERD S BR
5N b,



Legends to Figures

Fig. l. Isotachophoretic runs of authentic Gly-pro(A}, Gly-

Fig.

Hypro‘( B;a), Gly ( B:;b) and Hypro ( B;ic).

Analytical conditions as follows; The leading electro-
lyte was 0.0I1M hydrochloric acid and 2-amino-2-methyl-
l-propanol (pH 7.5). The terminal electrolyte was 0.01M
r-aminobutyric acid and Ba{OH)z{pH 10.9). The chart

speed was 10 mm/min. The migration current was 75 pA.

2. Isotachophoretic runs of reaction mixture of mother

erythrocyte lysate at 0 min (A} and 60 min {B} of in-

cubation time and erythrocyte lysate of a patient Qith

iminopeptiduria at 60 min of incubation time (C).

4 pnl of each reaction mixture was analyzed by an iso-
. tachophoretic analyzer under the same conditions as in

Fig. 1.

Comparison of prolidase activity in red cells of 2 patient with
iminopeptiduria and her mother determined by Chinard’s method
and an isotachophoretic analyzer

Chinardss method 1sotachophoresis
proline values glycine values 6ly-pro values
Incubation patient | mother |[patient| mother [patient | mother
time {min)
0 0 0 -0 - 0 5.0 ° 5.0
15 0 1.46 0 1.57 4.98 3.33
30 0 2.20 0 2.5 | .95 | 2.65
60 0 3.17 0 3.40 4.95 1.59

Yalues of proline, glycine and gly-pro represents )Lmoles/ml.
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2l MEXSHABRAUDHCLIIBHREFTOF VT I vOER

BAEMNKY EEYHE - iz’

Om«R W, RE &, 58 6 HE
SN = J = ¢ spermine(Sp), spermidine(Spd), putrescine(Put), cadaverine(Cad)

EORYT I HEETRhTWNI, CNE6DFYVT I YR FR 2 b 57 40—, BEK
hru< b 57 4—, TI/ BTH+54F-CI-TEBERBEINTLLY, BRDODFKT

HBREFEETH ) PFRHBMIBEVWARLEOEES b -t AR IMERNFTHEEZ KT
i (Isotacho) 2 M L THEHTOK Y 7T I RICSpPODEBETT» o

HEBLOHE

WA EEETRRER LIV B VR T IEAD2% TCABKTHR LY N0, B
BEEL -, TOLEE X 4% 14 2 SKk-1(E -form) ® A 5 A, Kk B & TF2N-HC1
T -7 % 6N-HCL CBEHM L OB HEZHEEEAL, BEZ - ESHBOKCEHEL
Isotacho (B®IP-1B ) WK X W M2 fir-~ko #HEHI 1éading electrolyte :
0.005M Ba(OH),+valine(pH10.0), terminal electrolyte : 0.01M tetra ethylene diamine
E Lo

HERBIUOEER

B >O I3 EBE O sp & [ U potential gradient @ Y — > 2 H & h 7= o XK W% i
MICERE S EMI TR T IALEERCE—DY — > B#6 h &= (Fig.1) 4

WICSp 2 FZEBI2-OREBOERSIT SpoENT X b 2ff7 » 7= (Fig.2), Sp
DREHIZ, 10~50nmol OB TCHAKE2HAIBERVERREZ R L. —FENRXFX + Tid
BEEHN0.01~0.3m1DPH T95 ~1007 OFWEINE %R R L &=,

Tolce PEREE (M FRI4OXI10YmI Bl k) &% FEHE (10 X10¥mlL F) i« &
75 SpPOBECODWWTHREFLEYE, GEDODHICZIRB DO P - =,



Zone length (mm)
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Fig.2. Standard curves of authentic spermine(A) and spermine obtained after treatment of Diaion
SK-1(B). Analytical conditions as in Fig.1l.
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Fig. 1. kc runs of spermine{A), saminel sample(B)

and a mixture of suthentic spermine and seminal sampie{C). The leading
electrolyte was 0.005M BalON),+vaiine (pH10.0}. The terminating electrolyts
was 0.01M ethylene diamine. The migration current was BM.
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FLOW VELGCITY OF ELECTRO-OSMOSIS (107 cm sec™)
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