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WS Y FL—Savhvyy— |51 10. 12| 1 | 7a# SC703
B595 799 WYY F-yavayvs- | 57. 10, 14| 1 | 7uw LSC-LBI
R 57.10. 15| 1 | B3 SCP-T0H
UHE, vy ARREBWNESE |57, 10. 15| 2 | MEET TAR-23%AN
F— 5 — R 57. 10. 30| 1 | M, ba—Lwh, SNyA—F
o P B T 57. 11. 12| 1 | B#4—, BAW30JH AR
TR BT 57. 12. 2 1 HEME 1 A2UA-5-68!
TIrvavaltyy— 57. 12. 21| 1 | 77nu=¥ 7 - Yxs8y FRARC
IR 58. 3. 24| 1 |7#—< 810

’ 58. 3. 24| 1 »  8l38H
R A e B 58, 3.31| 1 » 3158




Hh % MAERH | BE El K
BERIES AT A 58. 3. 81| 1 |=JMIE MRS58 I=vFv ¥ v—2-3l5
R ARG E 59. 1. 10| 1 |7+—= 31588
BRI 59. 7.16| 1 »  8319%

BRI LA 59. 9.20| 1 |AfRE KP-20000T

HAZUINT57 59. 9. 28| 1 |B#E GC-TAPFE

BT EME 60. 2. 28| 1 | A3 H-600A

et lswinti | 60. 8.30| 1 |V7a ULT-14908

HAZUT T 61. 9. 6 | 1 |B#& GC-15APEF

SRR 6l. 9. 6| 1 |BE UV-160

N F&A YTy 62. 8. 31| 1 |KE77v¥Av5L70¥y viEMODEL VIA
SRR 62. 9. 10| 1 |HI U-2000 |
AR Se e e R 62. 9. 30| 1 HiREE—<> Z-8000 |
FUYRA—F— 63. 7.20| 1 | BE ZHETILAVIAHY FAF ¥ F—CS9000
BRIKBIEE 63. 10. 11| 1 |77y 7HTI7—A PV 2T
= L A= A N A 63. 10. 21| 1 |3 —CCP-8000

ST LM E 1. 8. 11| 1 |#Y¥/$A BHT-RFK-A2E
BHPEY AT A 1. 9. 8| 1 |B&E Fv¥hir—% (CS-9000)H

T MTAF—F7 LA BB | 1. 9. 14| 1 | B#E SPD-M6A

BLSHERER O — 5 — 1.11. 19| 1 |HMI# <A >Zuo-%—RPS50-2
ik B e i 1.12. 19| 1 |3vE7? 3I9-—QSP

HAZa<w s757 2. 8.3 1 |&B#& GCUAPSC #¥7ALGC VAT A
SHFCERBERRS Y AT A 2. 9.2 1 B&E UV-2200
BRI U 5729V MEB | 2. 9. 20 1 | BE LCIA
AAzuw b TERSHE | 2. 11, 5| 1 | BiE GCMS-QP2000GF

R 2.11. 6| 1 |73 ULT-2050

REEHAA ¥ Fan—%— 3. 2.8 1 |¥va—7+—<MIP-3193
AU—%—Y a3 /ENEERC A RTEHRE | 3. 9. 30 1 V-

ISWAT7 4 -V FERKEIRE | 3. 9.3 1 |/N4*FFv[F CHEF-DRI

I IR 3.1 3| 1 |B&SE FP-177

AN U bR RIS | 4. 3. 6| 1 | BE RF-550

NTG T4 vTay J{EREE 4. 8. 12 1. | $798 FAVa— ZURUTAVT 3y )=l #4556




i % WMAERH | & it 29
AL YL 4. 3.3l 1 |HM#%# CCV-1301EC &
75 e SR EE 4, 9,30 1 |[FYssz
HAZUT 757 4.11. 30| 1 |B#E GC-14B
DNA AR E 4, 11. 30 1 TTWIYTLKB V=V Tots7I=ARY ¥
R A VAR N5 R R 5. 3. 10 1 KREFAFFvr INVEIIFyiy 1
B TTHSEREE 5. 3.2 1 & UV-160A
i A e B 5. 83.2| 1 |Frw—# LSC-2000
N=Y& 17y TRERBRADRMEARE | 5. 11. 10| 1 | F2~<—% AQUA Tek 50
HAr O 7o 7ERSHE | 5. 11 30| 1 | B GC/MS QP-1100WA
EEHks O h 57 5.12. 24| 1 | HIZ#MERF L-6300
PGS 61207~ A5 T AT69108
IR 7 ) —H— 6. 2.2 1 |Z#EK MDF -382AT
R IR 6. 2.2 1 |ARH MODEL 6800%
BB A M B 6. 8.10| 1 |7+—< MIP-3139%
TEFAESRET RO A54 | 7. 1. 81 1 éﬁ%@%J%Joganighyen Ijinﬁﬁ%i}l\x}[e}]%%erﬂ
BBk M7 REAERES | 7. 3. 1 1 HASE (Bk)  OR-990%!
T AR o B 7. 3. 7 1 AfREH MODEL 6800%!
BIETFEAEBR HBITEE 7. 3. 22 1 NAF Ty Fit
RIS IRLIR B I B 7. 4.928| 1 |FsE{L CA—-1100
Wty u< b 757 AR RS 7. 5.16| 1 |Shodex RI-7, OVEN AO-30C
V5L 7.6, 7| 1 |4V SARETE BX50-34-FLAR
BIER T ) —H— 7.6.15| 1 |#>3— MDF-493%
FYET)—BRAKBVAFA | 7. 9.30] 1 |ta—Lv kSyy— FRl
T R AR 7.10. 2 1 R b
BEHk s O by B 7.10. 13| 1 |wH—s—xm
IR 7 ) —F— 7.10. 13| 1 | %> 3— MDF-493%!
BYEHF—RA TV AF Y54V YAFA | 8. 8. 29| 1 | NEC PC-9821XT 16,/R16
A= 3 8. 3. 29 1 =t
E P B RSy 8. 3.20| 1 |=YsiZEs SGR250
IR T 1) —H— 8. 8.2 1 |¥#>¥3— MDF-502%

|
T



Bh % WMAERAH | BE i) X

R FRELERT 8. 11. 27 1 EERETE AA-6700

Juts RDNABSIKE S 2 7 A 8.12. 26| 1 |/A4F5 v FHE GS-700

<Ay UT L b =5 9. 2.2 1 |=osiHM MTP-100F, MTP-120,

s A0t

T I BRIV AT A 9. 3. 14| 1 H A58

HA2AR NI TG TV AT A 9. 3. 17| 1 | BEREATR

el WA Py 9. 7.18| 1 | HASEE AS-950-10

TSR 9. 8.2 1 |=ov#s E-600-D

ek Ewingi| 9.10. 9] 1 |L7a@ ULT-1786

THE} {4 SL B e 9.10. 13| 1 FTEABT VAL I—F—

BV —BAFysueby57 | 9. 11 27| 1 | BES A Fk v 2 AkE DX-500

EIXDNA v — 7 v — 9. 12. 15| 1 |/S—%vzl~v—#H 310-1-T

ELISA fl# ¥ A 7 & 0. 2. 2| 1 |2445y Fm
|wtsravrrsm=kmemmE |10, 4. 30| 1 | BESMEF SPD-MIOAVP

BEWAK 7 O N TS T 0. 6.30| 1 |BEsEsR LC-VP

ERMEI 0TV /7 EA- MYY2sy—-110. 6. 30| 1 | BESEFR SIL-10AVDP

HAZ TN 7T 0. 8. 21| 1 |va—Lvk/Sys—FHEE HPESIOR

7 & MR 11. 8.30| 1 |HAS®E HPLCYuYa—4%—BORWIN

SHBLEREY AT A 113,81 1 | BESERFYN— 150091 —X

71— 1. 7.2 1 |v73 ULT-2050-3

B R 11. 9. 24| 1 |HIZ U-3010

71— 1. 9. 28| 1 |13 ULT-2050-3

MWIF = v A — 11.10. 5| 1 |#Y¥stA CK40-32RPC

HBIER T Y —H— 11, 12, 14| 1 | SHEMHS MDF-493%

A pay s — T SRR 11 12. 22| 1 | 7AFv 2k

("FRi124F 3 H31HBUE)




6) & DEHHE
noA W K EP

[ATHES & RSB E]

EXMERBMRBEETZXZXIY—=Y

FRIEEORAEREIE11,5024C, BRE3HFTORBBECRILEN, ZFEN-bDTH 5.
ZRIBIZHAERKD108.2% (BIFY HEtEl) THY, WEERESVEETH 7. BWEHEHE X,
Tz N VRIE, REVAF VR, A TNI Oy TRE, FF7 b —XME, ERERRE
%%ﬁTﬁ(ﬁV%n@,%fﬁ%%ﬁ%&ﬁ@G%ﬁﬁ&é.%@ﬁ%,%ﬁﬁﬁﬁ%kbfm%
(FREVAFUVRERV1SE, T2 F—RMEE 3%, 7 LF VERNES, SREBIBBIEE
BEV1EG) BAZY ==V T8N, 7 VFVEILRDBIRMBER SN,

SEERE ' _

FRIEEOREZ MR, mM1044, Fke4lt:, BRIEERBUGOE1N2ET, 55, b
BRELRLODIL, MKW (UEEEREE G, ¥ ERBE24, BUREE 14, 2D
BorIvI—1#, Baa bV I—14, ¥—F—EEBEL1MH), EKk34 (14;208ER 5y

FELME, 218U 3 —RISYy VE 1, 4SRRGSR L 4), FREERRIBIIM: (45X, 47 XY, +168)

- DR TH o7,
REMREOEKEER (E/7) &, MWECTIIRERE, TEE, FRTEERTRERIRDL S0 o 7.
- WEERE

fTBURE E LT, BARRRITFHFEOENMOREALEL 6 Y TOEE CTHEEIZTIZHEXIT-
72, MIEED AT E T A Lh OFERRITERMICEI L. Tz, REBIZBT B 5 EN O K
FUEDRIBRINZIEEBT 572012, BTI0METY —DREL2ITo 7.
- Cof, REFTEKEOEMBARRZESM4E, ITEREB LUEESEEFR» S 05 HFAE L &5
L TL 464 DREEITo 72,

[ERE %]
NAREER(CETIHE

BV ASEEREROBZNROBRICETE, LKEKRUBRKE B L LSBT BWS
BDEA DRI ORIHI RIZTHE LT [ EMEBRFT LB, $/2, 77053 MY FVEHEBER
VEROMaZ AV, FEMEFREZIEEL LERBEEORBAEIZOWT ORI 2L T\ 5.,
BWRIZBTARBVABEERERL S A0 DEFMBIIELMEL TV 5. FHRIERF
FEFE LT, BUHRELTE (FHERHE3.THR), KHEE2E CEYERH2.0E) oW THBEE X
D REEER L.
EXMERHREEFOVRAR V) —= L YRECHTIME

HREDT IV BRBEEED ILRAZ )~V FREEL LT, 152ALvF Y ZHPLCE
DRFEZTo%. WXL LIZHFETEIREREOY A 707 L — MEEEICHEKL, (FERMOERH LR
ERAOERBAITRTHY, /2, BROFLZELTHIENTETHok. 2B, FHI2ELAS
HFJTHPLCAHERTAR S ) ==V FO—RREEL LT, BEEEPLBREINT 0D,
KEET IV BRBEEED | KREHEE LTEA L.
BIEF HIREHCEATITE



MFEDNA I B3R FD %M@E&ttf7wwu7w%mmﬁ&%ﬁibﬁ EREFEYWE % B
, BlIEBERAERTHA.
m&*eaw&makmtamﬁ ,

EREED D BREIBEEEISVERMMVERDBEERO—2E LTEDLNTWE Y F 7 AIZ
DWT, & MY UoSERE BRI ik e s Ac#E (SCE) L SCGHET, SCERHEEFREY
BOVLFVAFNVARATFO—VRBEE L OHFHRICL SRE 2T TV 5.
BREEYESORRERFKECHTITE

BEEL Y, < AEMMEB//MEREREICL Y, yNNaEROBREERFEWE ORI T
L) v OBEEE, MERIZOVTRE LY, 20RREALIEPoDT, YVADE,
Fisiaz AvzaXy MECL VRS 2fToTw5,

HEEICETIME

%ﬁﬁ’ﬂ%ﬁ% fayvor¥r7 (tun) ORRICET 2 ERNITR S L ERMRE £ 1T
W, IFIZEBRE R BRRRE R R L 72,

/%ﬁlﬁ%ﬁﬁ#éﬁ/ﬁf2E®§&hIUEWE%%%%% IRE R T o2 A, 2HIC
BHAEDSAR SN, BRBROBIZIZZFRZFNICHTIS L FESLETH S 2 EATRBI N,

7 14 L X B8

[1THd L UMK E]

TR 4 B2 O BEEFERT SN, BREBERABMALTL ZOFEDOD L TITH Z LR
D, TNFTORECEIIETEYE SN, FLREES LRI RITNERS 2 kol EDOBHTERE
LREFS BN 72D, BRICFLVWESAZRTILONFEL LY, ZORO5EEIT T A VADKR
BRI BIE IR TRIRD e b o 72,

TEICEE L EFEMEEABREOBIE NS LY TAVAVATTHEINT:, THEESNIZT L VADP
BIETFABIWLESA, 70F 0% (BB THLI LALLM, 8 BICHEL 2 ADHRER
EPS YA NVADPSEE NS, ZOY A NVABPCREICE o TIZYFUYANVATHD Z LIFHERS N
728, BB R o7z, JLBER THES SCREEEHRIFEM LB CRBELL 6~TAL1
~3BRBLNI =TI A VA (BRI A VA, SRSV) S BRlEE /. FEPLLTE
AT CABBLIUCEO Y YA VR, 77/ IALNVA, TA NI YA VADPKRE I

7T BB HREFTESNOEGBEZIIBNT, YA VARATELE) EHEE (1018) PdHo/k:
BEOEAZT AL, FEAOELELH1ED5, BFEMET/ — v+ — sk A VA (NEEKEY
A VA, SRSV) N7, £ 3 BOBEORTIMER AV, RIEBHEIETSRSVICH T 554D
FELALTD, SRSVORELHE L. ILAELUTRETENOERERIZBVT, 20807 1 VA
HAEFENBEL. 209 L, ABOBREE,SETFEME TSRSV SN, ZL T3 HDEE
ORTMERHNCREEREYTo28 25, £BICSRSVICH T AAEOFELANRD LNz T2,
BEShTW b % (10/8) »5PCRETSRSVOBEGET IR S, L Lids, BEEIHE A
LLTHFRBELTESLY, ERAERY FUMNORRD, &7 X 2 HELHBEADOF THOEM A
BhEN, FNEBELTCRELEZPZFOLELLNTHE. LAIINY FR-VORED 2O IZEE D
L F 5 -102B0BRED, BRRRIOKRIMENORIKECES F LA L, A8KH R ICER, TH
OERET L. FLTHIZDEED) b, SIGHFARLL. b ROEEELEFHEME TRLEIZS,



ETOEN, SRSV S, T4k 25 BSRSVOEEF MBS N, 2,0004E2 H, BILTHFRD
VA Y TEBREDT =TV T —BE0ErI, EhXELZBL0) 5, 168 TH, RO IR
ZELL. 6EHDOBEEDL, BEFHEMECSRSVIRE SN, ZOFEFT, ALay hord2 &1L,
FEHREY, BICSRSVEHHI L TWARBAZRRA L. 20X ) 2ARBERRGEE (Fv ) 7—) L
BELTEETHL L2 HMRSEON:. 20%, SAETIIHEFDOIXIZE BT 4 VAKASD
BEVRLEL, WTNOEFLSRSVERREY A VA THALZ EEHLI L.

ERIREIIC DDA B L b7z 6 BOBEIZOWTHIERE & Orientia tsutsugamushi® BT
DR ZITo 72, BEFITHBE L1 BOBEIKarpE], BEIRE L2 4 40 BE 3 KawasakiBl oD
DORBRIFY) v F TIEG LTz

(Bt e R R AE R A S 2 ]

CPRIEEL Y, BIWHRBREEEEREL LTCQRAOFAELHA L. AEFIZENOHERE &
BWERL Yy - OB L ), RT6HE, BILL, AFM6THOMEFET Y, QBDFHEM Coxiella
burnetilZx ¥ AHUFEI B L7z, MEAFRIGREU L2 kL L72B4e, R T1L% (8/76), #T
51% (46./791) #SC.burnetilZx 3 AHEEZRELTHBY, BRICEET L Fodizd, 2 o¥oR
SRV BT REMEATRIR S Tz,

[(HIVIi &3]
FPRILE 4 B2 5FR124F 3 B E TORICIS6HOREERELIH o7z ZDH3H, YRS 7y b
EPCRIC X AHERREBMEH o 72,

LT P RERZE]

A& : 6 A0S0 9 FTCORNCERICBITAITITHA T DORERIIEEREL Y ORI L
7o BEIC, BE, LT, BlUO 3 EATIIAIERE LY 31~55% &, HEELR WA Tho/. F-MORE
E—?%Mﬁlb%ﬁl%ZﬂﬁE(,9H®WET%ot.—ﬁ,ﬁWE%@EK%%W%»xKﬁ?
BPARERIL, WORBEBERMLT, TH0%, 8ATH%, 9FICA-TH 5~10%, 105 TR -
EA0~45%ITEL, ERIERTH o 72, A VADHEERE 2 RIET 5 ML EEERD 9 BIZAY
2%H, 108 2R S, PEThHorz. ZOIIIAFNITHAZHRBEDORAICLY, SEEITE L
BN BARRE Y A VADBRIRIZFEFE Db ol b EX b,

RUF  FPRINFER EEATHFEL LCREEREOAZITY, BEATIEEMEEL LT
Tofe, BREFREIRV A7 F EEB2PADEREBLABET, 1R~6RITOLYELS
HEERMLTOANAGHEEREB L. ZORE, RUTTANVA2E 14, 2a— 71 )V A202E 1 B
ERIEARED T A VAN L RGHES N7z, BREEFTISERBEANRICFML, 1278 (0 ~49%)
DIEIZDWTRY 7 A WRIZKT 5 FHPEME EIE L2, AU F 5 4V ZADKENN$ 5 Piikif
AR, EFEMBEAET 1IRDI9%, 2EI9%96%, 3EAB% THorz. 72, FikIRE E TPk
1%, 1823065, 2HC163f%, SEITC2TIETH - /2.

ATRIY: A YTV UFHRTHICERSEHREL LT, 0E,562R T COEMBEOEREME
BB DOWTATEDA Y I NVIT VT A VAT 2IELME L2, FORR, BREBHMESD 5
& INTVHAEL EOPUREERIL, 2 FEER THIT L72A/Sydney, /5,797 (H3N2) #kizxt LCE
EBTHT~84%, WA, EANEBT20~30%, 3EERMITIASNLVA/ILE, /269,795 (HIN1) BRIz
LTI EDERE L H10%HHETh o, MY — X028 EEORTHRITLAB/1UEL/66,7 98Kk



B L TIHEERBTIO~0%DREERTH o724, WA, BABTIZI0BL T THo7z. TOBMITAS
sydney(H3N2, FHAE) 2R\ EDA Y I NIy HFI AL Ly BSBNICRRLTORERTTE2REI T
TR ZRIBELB Y, BRAIMETHo72. TOX)LEROLY, RAPLEBENEELED, 1A
ADBEIEHIZEZLRY, 30w E CHREI RV, SL0ORGO"E£F L 1220004 1 A14H
W SHERTHEE L. £0%, BAKHTHRITIMEL, 3 ARHTRE L. KK, FEE2IdEK
HSEOBENORITHRTE O, BEBEBII4680NIGEL:. 4RO "EANPE"BEDOT AV
AMRERTo T H, SMRRITA (H1) B (VER), 1fEKiZA (H3) B (FBE) oRETHL
ENBPERY, SLO" ERPETIMEERBOVARERL KL T, A (H3) XD HA (H) &
DA VI NELF T A VA L BFATHS ol LEB SNz, —F, BEEETOY AV AFHRR
ADE, FEEDI2AIZA (H3) BEA (HL) BpoEESh, 20REY AV AIZ3 BROHEE Tolk
ENz. DT A NVAOHRBSTORER, BRNTEY XVt LzA (H1) #EA (H3) #oA 7
NVIVHFTAL VADREER, FRINETZF VROTIBELD LR o TWAE I LPHALP LR o7,

SEFEL A VTV YRR E L BTSN BEV 4 BRE L. A BOREMHPS VA VA5G
BEHSE R o728, 2095 2Z0BE (BELEEASWER) »5A (H1) &, A (H3) By A VX
DEEFHFPCRETHRBENZ, LAL, BYVDO2BOMEAEZIA T NVI O FIA VA LEDERY
BhRBICT A RN TE R hol.

(ERERF %]

FANES LUV TKDOIAMNXFRAE

FINPKOTERMSFBENT-RV AT 4 LADREGFRIT : SIEEIIELEAOTIIIAKR TREI G5
XN RYFIANVADVP 3 /VPLEGT#HIEZ PCR-RFLPIETHRENT L7z, TO/RKE, 775 V8K
CWRELRoTERERTSER (BEKR) bEFELLY, B LIER, €ToRIV T 74 VAY
T FVHRKRTH o7 LR RE L SEBIGM LT 7 F U ERKOERERS, 73 BRE
RHANT, 77 F U ROPICEROBCTFER~reversion (FEHERD) LIV A VARPHFET 5 E
IPRELS. 1EOIERKD ) b, 10RO ER IIMahoneytk (38FHR) ~DreversionTh o7z, F
72, TORDIMOERIMEL T M —TEHUEOT I VBOBHREL2 /5T DOTHo/z. 2HEDIINE
Bk, 3EOSIEEBOTIZIZEF bk~ reversion L TWARKRIZERD Sk o 7248, 3H O 3 ERERRIE
PURZYE b —THRMEOBERTH o 72,

DYF L ERKCHTIEROPHMBFRERR : 77 F U RICHE T AREERBEFH OB AL
5, TR 658 L7z Mahoney#k~Dreversiontk T 5Sabin 1 MEEM (G4-12) X TAEFERD
FHPUAEERE 2 FAE L. FOKE, TEKGL 12T 5 dififkit, Sabinkk (77 F Y Ek)
X 9 b EEBEROMahoneytk & R MEIZ R L7225, 3BRICK LBREB#IMHRS 4 U LY EDR
AR (3% L) WEL, BROT 2 FUBERELERLTHACRD, 77 F VERISEEBERICER L
ELTHFDORGE HOICHMERE ZEPHL M E kot OB, £V 7 FVERVARED, &
RICXABEEIRTSNT, PELTZFUAOYN BRI LBHAIBR L TVE I L EZRIETLHID
Th5b. |

A NABREDHEFRIME : BEAARENTIIHEEEOEVFEKRR )T TA VAL LR F
BEOEERLRL, BEROTANVADIEELEVWE IR TWS, —F, KE7Y7, 17 F, 779074
HETIE, BEDFERORIFIANVADPEELTEY, 277 F VHROPICOHREELEBSEL
REBRKRDROPoTwE, INHDHIB TORITFORYER, Tho6DT A VARZHERINENED
ALY, BRICBNTHHEERRL T 7 F VERROBEZ T AERENEZ OGNS, 2070, EE

—17—



FRRPERBRICHT 2L NVl TBLEDNONS. 22T, F1BEBELT, KIA VA VADH
#FM (Mahoney#k, Lansing#k, Sauketthk) (233 2 BAER (196%) oFfyigkz g L. 20
HE, BERERIIVTNOMBERY A VA LT REBEL ) 292 5ER (T6%LE) RELT
Wiz FAEHRME D 7 7 F CERICHA, 30ERUTOEMRE T2 ~ 4 BEORTHAL N2 T3
B~117TH (BMPY) LBWETH o7,

Voo FPCEATDIWME . w5 =ide MIKARRE) v F 72 ENT S, HERTFERIIBWT,7
¥ NFF I HRABEBROBENTEE LTRDER SN TS, 22T, HRAHMBOBZERERD
BHR L BEFEREBOBINRICERTS 7Y MrF Vo b/BRHREE) 7 v 57 ORETF (gltA,
rompA) ¥ PCRETHIREL, BIRRETIH OEEES % BB L. BRREDTS T < 5=
594%, BILED T ¥ MrF< ¥ b b46% OFR TR 7~ v F 7T HEFIEIE S /-, HEigd
EFHR OBEEFNIIHEOR TEEIC—HLTEY, MBICERETAS 7Y MrF< ¥y = dF LEHRD
KBEE) r v F TR BRAETAIENHEL P Lo/, BIZ, WRICERTAE 75 My ¥ =» bHIE
LBEFE, AARABEEOKREBELRTSH bR japonicaDFN e 2 BT AL, gltABET T 2iEE,
rompABEF CAEEDBEBRLA SN, WHEET L bR.japonica 3EEII—F L ko7, LA L,
R.jponical DFET T —30B5% L EL, BRI Rjoponicall B DM v F 72 RET A
T NFFRIBERTAIEPHLPL ko T.

[EARFHTFEE]
EGHRZOEMBATO—WMIZSENTH 5 BT [V CBOHEPOREGF LI ¥ EBE S
ATRFEER & SEETRE L, 6 HOPZENSINL 7. WHRBNATORSORELFH, <F=»rbD
DNADH, 2 B BIZH CRIETFOMIE (nested PCR) & 7 /0 —ABRIKB 21T\, &= i3k
T HMEYRIGZF ORI L ARSI,

#H H &b

[BfE, RPERECEADDITHIRE]

2 SRRIE  BERGUETIE, RS (TRTYVR) OFEFHY, aL 5, F7AOFEII Lo
7o, RS BIOW 1 BlIEA ¥ FHATIC L AEET, o 2 BLSBNEMRE L2 LOERNRETH - 72, BN
RREDBEFIIMARRZTH AP L) PHAL P TR o7,

3F (BEHMOMEXEE) BEE  FRIIEEILREE8E T, REROMEEIZO157 : HT 204, 026 :
H11 174, 02 : HNM 1 & Cdh o7z, ZONBGE 4 £ EOEFZAIT026 : HINZ X 5 b 0552 6],
O157 : HTIC X A b DA 1 BITH o 7z, BEHER, BETIZBWTO26IC L 2 £FFEFIIL VA, FHK
1ED 1 EDFREDS 72 LEL, BREHELPIZ2L2hol:
HEERDE . BEH2BULERZEETHE, AHOBETH-/2. WRIIBERE 7)) 2824 (iE
BO3: K6, O4: K5 % 11+, BEH 7H13884%), MVERFH 11 (S. Enteritidis, BEHITL), 7
FoEREH 14 (BERTR) Thot.

[(ZOMDITH & L TEkFRI%ZE]
ITHRE « (V&R : 6 ~ 7 FITIHEERMEOR O RERE 2T o /2. TRXTHBEFRBAEELEIC
B LT, CURERR | RAEFRERS X BT OKETHEKRE (8 2R, ERI2MNME) 0k



ERRBEBERIERTo/. WINOKESRTS [AA]l 723 TA]l 77T [#EITholz. BE
H IR B RIO157 DA b 2SRRI DV TAT o 7228, TRTBMHETH o 72,

BLERTAEDKIEE LTHA S NS MIIIKEEICOW T EEERBREE L AFREEZREL,
WFENDPDBETH o L URFIZOVTZ ) PR ARY) VY L ORELEBLL. TNTRETHo 72,

ER QL VIET o 728 (VP v ] BT, BA4REBOEK, BEOBKEXE 7T 6 AR
2100 TERIICHN. ZORBE, WKFOBRY T AHT 6 ALL10FICHTT, 3L A
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ARXERFEREFET A2 -2V T D
BRIZHONT
(CERRIIEEOMRERE)

hWhEHF XB 2 EAIrOF KXKI &
tH H M BF

A Survey Report on Neonatal Mass Screening
for Inborn Errors of Metabolism,
Congenital Hypothyroidism and
Congenital Adrenal Hyperplasia
in Toyama Prefecture

(April 1999 ~ March 2000)

Masako KUYO, Yutaka YONEDA, Mitsuko HORI, Hiroshi OE
Takashi KITAMURA and Kuniko TAKE® ’

B2 B FRUEEOREREUL 11,592 BT, A7) —=V7ORBR, JVFUVIEIL
DEEVRERINI. ThT, A7) -V FHBSEM»OHEE TOBRERIL, ABRTE
FEAS2IEM T4, 7 LT VEIRVEM T4, BIFEERESIIEMTIE L o, £
NENOEROFERARL SEFH LB LIER, 7 VFVEORRENEAE (p<0.05)
WCED o 7. '

%8, FHRIIEIRPS7I/VEBRHEHEFTESHEOAZ ) —o vy JIIBEBEAE 7 O < b

75 7% (HPLC) &AL, WEORR{LZ 5o 7.

ERERBFRE AR 7Y —= v FiE, BHI52
FEABCBREABTFREFEORE LTEAR
h, FEFERB LUBSTHRERE 2D, RHEHE
EEORIER, BHRRICLVLEOEEL R
RICBHIET A &) BRITEREINTWS, RE
#x, BEELHFBREONERAETHS.

BRI BWTIE, BRB2AEI0R X Y EILRER
HRBRESREFEERERCEDE, 7220
b VRES S ERICOVTR AR Y ==V T
BEAE L7z, Z0%k, FEAIS54E 4 B 125K M R B

REIRTHE( 7 LV HE), TFRITHE 4 B IR MR
FEEBAEDRIEISEM S iz, F/-EEE O
(1] 2% CAFVVMENDA Y ) ==V TR
5 EEECHUY IEDTE Y, BEL 6 BIRICOWT

CRAAZ )=V T ERERLTWAS,

X B F &

1. NBEH

1. ElRmERE:

S



TV N VR, REVAFVRIE, A4
Ihyay TRE, FI7 - AME, BRER
REBEETE (7 VFViE), ARERITAE
BAED 6 IR R E L.

2. NEH
EHTHELZFERD D L, REENIOK
BEAFEL-BEERNRE L

3. REHM
FETIX, PRIELIRLY, PRI2ZGFIAE
TOREERBRLEZ X LO7.

4, A2 ) ==V T hHE
(1) HmERE
BN 0 & AR 12 B\ THRII & N7 R AR L

BILFTER 235

<HPLC%&f>
¥ . BASHEGULLIVER 1500 series
%15 A : Develosil ODS-UG-b
4.6mm 1.d.X100mm
LS 5 & : Develosil ODS-UG- 5
4.0mm i.d.X10mm
#5 LARE 40T _
BEAE : Al 72 M= PUIV-BE (40: 60)
B ; 5mM~AY 8 VA Vk Y BEHBmM
BEERT MUY AER (pH2.2)
. FBEIAHEEE : 1.25ml min
HREEE  Ex 340nm , Em 450nm
OPA S BHLHEA : 0.3ml/ min
AL H 5 L PG @ 0.3ml, min
EAR . 10pL
AT - 115

LR RE
(2) WEHE
D7 3/ BABREE
1) FRl114E4 A~8 A
Tz N VRE, AATviay TR
EBLIOFREVAF VREKDWT,
Microplate + B (H 4 v v 8% v b
[PKU-RJ MSUD-RJ THCU-FJ fH) 2
Iy, BELFO T2V Iy, S
73 /8 (BCA), AF+=VHEYE%H
EL7z[2].
2) FRHI14E 9 B ~FHl124E 3 A
HFHhAAL v F v ZHPLCI3IIC &Y, &
WP O 72 VT Sy, a4y, XF
= EflE L.
<MRARDRTHLE >
BRUE<A 707 L—DZLVIZ, 1L
WA (B8l 8 inch) Z 1 #3280l
L, &/ —=W-7Trbrok (1:7:2) 2104
LiEFL, 109MKETS. NBFEEDEE
L 7zL-Norleucine#5¢ mol / LEET 5%
BIAEBI 100« L& &Mz, 105 H@8E
BB 21T). ChEZ0EEF—M VTV
785 —12ky MY 5.

@AF 7 b—AMEE
Microplate - BEZE (H 10 48y b
[GAL-R | ) \ckb, WELMHOFT 2
F—2EBELRZ[2]. &5, EREICOW
TBeutler H% 6FH L72[4,5].

ORREFIRBHEETE (7 VT ViE)

- ELISA (%®FHMbZE##E*y - [71VF ¥

TSH ELISA I | #/) & ) TSH (Thyroid
stimulating hormone) fEDRIEETTo72[2].

@K E BIRAE

ELISA (%WHb2®* v b [17-OHP D-
ELISA T| — Thrbifc—f#R) 12XV 17-a-
OHP (17- « -hydroxy progesterone ) f&
OPE LT o 72[2].

(3) By 7

Guthrie 7 % < f# H L T » 72 PUNCH
INDEXER MODEL VIA (77 ¥ ¥ 2% )vit)
ZISH2IL, BkEF Ty T L

(4) ¥k

F1IWGRL, TIVBRBEEEICOVWT



SFRE124E10F 1 H

#F1. HEki
Y &' X ¥ A
R BER B BEMR
SRR RRCHERER2ET?Z
TNV b VERE® | Microplate ¥ |Phenylalanine 2 1.9 mg/dl
HPLC . |Phenylalanine 22.0 mg/dl
FEYRF »EKE* | Microplate B#R¥  |Methionine 2 1.9 mg/dl
HPLC Methionine 1.0 mg/dl
A4 7Ny TRIE* | Microplate ¥  |Leucine,Isoleucine,Valine 28.0 mg/di =16.0 mg/dl
HPLC Leucine 23.0 mg/dl 2 7.0 mg/dl
HZ 27 b= X M fE | Microplate #E¥%  |Galactose (Gal) 23.0 mg/dl Gal 3.0 mg/dILL &
B M5 ~ETCHNDOR
A bS5 -8 Galactose-1-Phosphate HMAEDRNWBE ‘1‘7-5’%7
Uridyltransferase
LR PRRMEEE TAE | ELISA Thyroid-Stimulating =8 1 U/ml Z 30 £U/ml
(PVvF o) Hormone(TSH)
%KY B B8R E | ELISA 17- & -hydroxy HiE® B 10 ng/ml BLET
progesterone(17- a -OHP) 210 ng/ml ASHPOERYHHHE
WHE 210 ng/ml
il B ¥
2 3 ng/ml
*71_)wfl~‘/ﬁffe f FURE. A4 7Ny 0y TREKD2VWTI, FRIIFE4APSSAE T
Mlcr?plﬁ%ﬁﬁﬁtﬁ lﬁ HPLCTRE . XM, MEWH. HERMEHE I Microplate R ED L, HPLCH
®2. ERERSREEREEMRRIT
R 5 ST %AE% HER ZHE BHER  (A) BRMRE (N)
@ JvE B B ORB NE &l B
M i (#) (AN) (A) (%) REE BIERSRE| REE B FRSE
BHS2EE
~S4ESE 29,229 28,450 39,688 71.7 262 - - 6(4) - -
BSSER
~634F 122,841 115,435 116,956 98.7 1,811 841 - 75(32) 130(25) -
ERTEE 11,633 10,859 10,802 100.5 228 129 84 12(4)  29(2) 14(1)
TRy 2% 11,356 10,594 10,122 104.7 187 190 71 5(1) - 35(4) 16(1)
TR 3EE 11,546 10,780 10,613 1016 | 172 219 58 14(3) 264)  20(3)
PR AR 11,311 10,577 9,840 107.5 183 141 80 7(0) 26(6) 22(1)
P SEE 11,194 10,485 9,723 107.8 142 124 68 6(0) 28(6) 14(0)
TR 6ER 11,916 11,103 10,373 107.0 218 155 79 9(0) 30(2) 21(1)
ER 1EE 11,502 10,718 9,945  107.8 171 218 - 95 3(0) 37(3). 20(0)
TR SER 11,857 11,001 10,270 107.1 262 a5 100 4(0) 28(3) 18(1)
TR 9ER 11,746 10,907 10,235 106.6 274 142 Y128 2400)  25(1) 12Q2)
TREI0EE 11,639 10,918 10,126 107.8 172 127 83 28(1) 20(6) 14(1)
RRINEE 11,592 11,011 10,173 108.2 51 101 84 4(0) 16(9) 11(0)
&t 279,362 262,838 268,866 - 4,133* 2,532 930 197*(45* ) 430(71) 182(11)
()& AsEE '
XBHNEE~THSEFLOLAF VUV NEOHR (RBHEIZIA, BERIOABEIBAN) 280




i, Microplate - B¥kiE & HPLCOH| EH#E % I
L.

COHEEEICHE, BB EHE L RE
BERLZEREL, BREEZITo/z. BRETDH
BHEL o281, BEDICETREREY %
BT 5L FRRICHRE L. BRICKEEREY
B 5540, MERETYH, BEHICEREICE
ML /NERSZZ R ehae L/,

(5) 77— &

RERGBOSHERHILE, REFROWRE, &

BB LUT— 5 R, UFCHELLT -
By A7 A[2,6,71% B,

5] R

BILEATER 55235

BzR4TIR LIz, BEHEHEDDIE 2345 TH -
oo TNHMH B, BINTE LhozDix, 1644
(BT, BIRYHED - OFEERORRE CHER
E2f2Et) T EIFEIZ93.2 % TH -7,
SO D LS THERIMZ KE L 72 861D
I, BRERRD OB THo7. 25H5DR
Fud, ROMEHBEIRLTETNS D D64,
MEARRAE, $RILAS 4 BRKiGAT5 HTH - /-
IhHid, EBICERMEFKEL. $ 722K
BB OOV TIIRILIRES B L 2o T
POBRMZKEL 72, IS8R0 LA
THROZEKELBREDS &, EINTE kdho
7oDIX 2T, 9TT%DENINELE Ko,
RHEAEKER (2,000gBLT) OBAITIE, M
BATGTH o7z VBREVRKATH o120 T 50
T, 2,500g IZELZRP 10RO L, W

1. HREERIRT

SEEDOZMNBEE, 11,6924T, BR3P FF
DEFEHE (B ICERAFIER) L h)EMEHh
TELDTH 5.

K2BLURIICEERN, ARREEHRLY
RL7z.

SEFOHMERE, 10,173ATH 1), STHRBIX
108.2% & o7z, 100% %X TWADIX, BIE
DA L 72720, BROTERDIZE A
EW, COREEZTITVWDLIDERbLIS,

¥ 7z, BRIMBRERHIE 5814 T, SMARERK
DE0%IZHT=h, Z0) 224 (38.6%) D%k
EIZ 7R o 72 720 OBRIRIE TH o 72,

—7, BRI KEL-EEB L FNFhoRE

& 3. RARIREEMBEIRT

AP RCHIC BRI R L, LR AT

TWa, SEEIF 169A(1.56%) I BRI % KE
L7z, €096 22 NIHARETH o7z,

ERMAKELTH 1 2B UEREINSES T
CHRVEAEREREL TV A, SRR CERIML
ZRE L 72BE AR Er o7, BiRD LD
12, BERFE CHBRMAKEE L BT & 7% 2o 72 6]
DI L, ZOEHHEES 2% 3FUND 13X T
NTNICUZH DRETH Y, s DEH DK
BETERIN TS EEBbILA,

RIMLix, £%4~6HE (EFh7B%20EH
Z5B) IATH T LT oTWAEAS, 4 HERIZIT
bizd OHH(0.04%) T, ThoETTHE

§
A

T o 12 fF

10 11 12

Z{TaBE () 964 922 1,030 978 | 1,052

925 940 821 1,097 915 983 11,592

MERES () 904 874 971 929 | 1,007

929

875 895 786 1,038 867 936 11,011

WIRMAK (1) 60 48 59 49 | as

50 45 35 59 438 47

! 2@ 58 45 58 46 43

46 45 31 53 45 46 552

1t @B 1

25

R 4B L 1

HER (A) 884 856 823 862 893

818 815 886 817 772 861 10,173




SFRI24108 1 H

F£ 4. BRIKEOEH

BB =D 234 ¥
BE B4 LA 86 &
""""""""""" BT R 25
A Btk A 6
'_*J I T 2 4
R R 4 HERK O R M 5
WHATR 61

%3 BEHOWMTH o 7.
RIMA»5%ZMNETORUL, IZLAEHNTH
PRTH 5%, 260058 B L (BE2BH) 2o
Twiz, ThHDIFEALE, AL 1 BAZNS
ThHY, T=NVFr T4 —7 OBERPEREHRD
RAGEOEBELEZ LN, ZOL)BEHOD
TR & BFHACIE, RIMEFHBICH L, HATIC

EOTRL.

BE LI, 2 VFVEDER1,
3, 4,5,8,9, 10,11, 139 ANTH o7,
(1) RBREE

REVAF VIRIEDEENWTIA, #9597 =X
MIEDEENTIAVERERE L Rolz. HF7
b — A MFEDFEBI2E MR- KIEIR Y v ~ P DFR,
FEFISITFLIRIF DLW BT S sz,

(2) ZVFVEE

SWZDDONLHICONT, MEORKRB L
BBERT. |
<JEHFI 1 >H4 4 HORIMEF T3 TIZTSH 88 ¢
U/mliPlECTH Y, BIEEEREL 2oz, DR
B2 B4 7THT, REOKRTSH 22722U

/ml, FT: 0.6ng/dl, FT: 2.6pg/mlTHEE
b1 (A

- SEETIREDTY R OIRE BT Y
L ORI, RAAHHGERF SN THZEED
iz, BHDPDo IAREE, BEEOFTRE S
7o R LB/ 0T, FERERAETICHE X
EDHTHER LTV BHBEDORETH - 7z,

2. WEGR

MBI OWT, F2ITIXERER, #5112k
ERIOSENES & CERERERE R L. 4F
BEDSERIEASL, RBREEIBIA (05%),
7 LFVEFI0LA (0.9%), EREREBHK
JEABAN (0.8%)THY, Z0HH, ThEh4
A, 16N, LLAICHEEREDLESRD bhis.

£6121d, BEREREEORERNLLERE

£5  BRRBILANS L CBEHERER

<HEHI-3->F4-5-H O R CTSH-304.U A

mlPlEThHY, MEBEREL 2o, AEHR
FZILASI08 T, MEFLFTICEMS S, BRE
DFERTSHIEIZ8.4 1 U/ mIE KT L TWw/z, /h
BRCLIES (BBBE SN TS, RO/
DHSUHICHEAREXITo/2E 25, TSHIZ
1834 U/ meBL RoTBY, ZOHDOKRED
WRTOLTSH 40 U/mibh E, KBREEERZ
LRI LB SNWEESRBI Nz, &8, H
S10H OWRE L BHR LA, TSHIE 531_7.8# U
/mle Ko 7z,

<JEBI 4 >HA1TH OFRAETCTSHIES 980 « U
/mle PR LTBY, BEFEREL o7, B
ARIT/NERRZ L, REDOKERTSH 11691 U
/ml, FT, 0.6ng/dl, FT; 2.8pg/mlTZ> L

i L 1 11 F O 12 &

R A 4 5 6 7 8 9 10 11 12 1 2 3 # m%‘g‘r;*
7z )i b RN L 0 3 0 0 0 0 0 1 2 0 0 7 0.06
TEYRFURE| 1 0 0 0 0 1 0 0 0 0 (1) 4(1) 0.04
A4 ZNYO Y TRE] O 1 0 0 0 0 0 1 0 2 1 1 6 0.05
#H>2 b - RAMmE| 2 1(1) 1 2 i 4 2 3 s(1) 6 2(1) 5 34(3) 0.31
7 v F v fE 84 9 10(1) 8 16(1) 42) 6 9(3) 6 11(1) 6(2) 8(2) 101(16) 0.92
B W B E & | (1) 8 3(3) 8 (1) 9(1) 6 s 12 1) 6(2) 5(2) 84(11) 0.76

M 20(5) | 2001) | 22¢4) | 18 24(2) | 173) | 1S 18(3) | 24¢1) | 232) | 15¢5) | 20(5) 236(31) 2.14

()i EREREN
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BILFRFER 55235

552 gg&gﬁ x5pg A0 E BERK LIRS
)
FEVAFY 1 $1H12.2. 25 3.1] 5(Met 1.1 mg/dl RELL
R 1.07
3.30{34|Met 1.27 mg/dl -
1.36
1.34
ST S SEE i [H11. 4. 21 4.26| 5/Gal 0.58 mg/dl KA FS—ER REGTL
JinEnd 5.5|/14{Gal 4.39 mg/d} KA FS—FEE
5.33 :
5.18(27|Gal 5.04 mg/dl A FS—IER
4.92
2 L (HI1.11.14:11.19] 5|Gal 3.6 mg/dl KA FPS—ER PFR-~-KBFEE v > b+
4.725 (&%)
11.29{15|Gal 7.89 mg/d! KA FS—FEH
8.44
3 & |H12.2.2 2.7| 5/Gal 4.10 mg/dl Rt FS—ER EHF% (BF)
3.60
2.17{15/Gal 17.3 mg/d! KA FS—FEH
17.9
S9LF t|*x (B(H11.4.2 4.6| 4{TSH 88 uU/mlL Y LFUE
UE 88 uU/mlel k
2 ZHH13730 44 5(TSH 106z U/ml — B ETSHITE )
11.15
4.8 9|TSH 141 pU/ml
13.0
14.3
31 |%&|H11. 4.6 4. 11} 5|TSH 35.1 uU/ml JLF U (BF)
33.5
4% |2 [H11.3.25 | 3.30] 5{TSH 15.7 uU/mI S UVUF U
19.1
4.12|18|TSH 79.8 puU/mi
81.5
76.55
5{* |Zr|H11.5.29 6.3{ 5[TSH 96 g U/mlel B YJUFUE(RAIMTR
96 uU/mlel b KR RE)
6 ZiH11.8.19 | 8.23| 4{TSH 34.1 pU/mi —AMERAKRBEET
33.85 fE (£} : BRIRHWEER
HEED -7 P RIRH
R A)
7 B(H11.7.26 8.9{14|TSH 9.05 pU/ml
8.65
1.7
9.21!57|TSH 9.3 uU/ml
9.4
10.6
8l |2 |H11.8.19 8.24! 5(TSH 1.0 uU/m! 17-OHP 8.5 ng/ml |H» L F 2 IE
&
9.27{39/TSH 43.6 uxU/ml 17-0HP 1.2 ng/ml
39.2 , %
9% |HBiH11.10.29( 11.3]| 5(TSH 10 ¢ U/ml Y UFUEE
9.85
11.11{13|TSH 15.1  p U/m!
17.7
17.9
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#6. OJ&
i | B % #£m (8 .
KRS &= 5 £ /0 B |a BRESE THE%
HLF [10* |#iH11.10.25(10.31] 6|TSH 11.8 wuU/mi HVLVFUE
VHE 11.65
11.15[21({TSH 23.6 wuU/ml
26. 6
26.8
T1{* |SB HI1.11.18[11.23} 5|TSH 88 s U/mlBLE HYUFUE
88 pU/mlel E
12 BHIT.11.27(12.24{271TSH 7.1 uU/ml REGL
8.2
1.7/41|TSH 8.8 pU/ml
8.8
13{% (B H12.1.21 1.26] 5|TSH 18.7 uU/ml HLUFUE
18.6
2.70171TSH 21.5 uU/ml
20. 1
14 $1H12.2.3 2.9] 6]TSH 3.9 wpU/ml 17-0HP 16.0 ng/ml |— &t & TSHM fE
5.2 BEiEE 16.5 (%)
WE  0.65nz/ml
2.21[18[TSH 31.3 uU/ml 17-0HP 19.0 ng/ml
351 EiE%E 178
WmeE  6.10ng/ml
15 B 1H12.2. 21 2.26f S|TSH 11.4 uU/ml — i 4 8 TSHMm £E
11.8 (&%)
3.1 9(TSH 13.3 uU/mli
12.6
16 8 1iH12.2.28 3.5 6{TSH 8.2 uU/mi HAER—RBRMEETSHM
8.3 fiE
3.13|/14{TSH 8.7 pU/ml
8.9
X% 1 BiH11.4.6 4.12| 6{17-0HP110ng/ml Lt £ 17-0HP68. 85ng/m!

LR [CR:$5 & ThaEM 28.1 A
B fE ETHEKE 622 ¢
2 B21H11.6.8 6.15[ 7{17-0HP 80.1 ng/m! 17-0HP63. 95ng/mi [REHZ L

: BEiEE 93.85 i & TEHREH 25 8
ETHEKE 840 ¢
3| |ZciH11.5.21 6.3{13{17-0HP 33.9 ng/ml 17-0HP 5. 00ng/ml
miEE 30.8 ¥k /A 28 A
6.21{31{17-0HP 23.8 ng/ml 17-0HP 5.65ng/ml ETHEKE (110 ¢
Mm%k 25.65 %
22.80 :
4 ZZ|H11.5. 21 6.3{13[17-0HP 10.9 ng/ml 17-0HP 5. 80ng/ml
EiEx 9.45 i & A% 28 A
6.21{31{17-0HP 78.9 ng/ml| 17-0HP10. 60ng/m! £ TFTEEE 978 ¢
miEL 73.05 &
5 2E1H11.8.5 8.10| 5{17-0HP 55.9 ng/m! 17-0HP35.6 ng/ml| [B¥E L L
Bk 53.95 & TEHAHK 25.2 &
ETFTHEKE 688 ¢
6 Z|H11.9.13 | 9.20{ 7{17-0HP 12.6 ng/ml 17-OHP 4.2 ng/ml |(EH L
BHEE 1.1 i ik TEHBEHK 30 8
9.24111{17-0HP 21.2 ng/ml 17-0HP 3.1 ng/mi| & TRERE 1150 ¢
EiEx 21,9 ik
23.55
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#6. 00X
A gﬁzﬁ teag | |8 BE RS PR
T
ERE 7 #|H11.12.7 112.13] 6{17-0HP 29.9 ng/ml| 17-0HP15.8 ng/ml |[RE 4L L
e HiEE 29,9 A ERANK 274 &
W RIE 1.4[28{17-0HP 12.2 ng/ml 17-0HP 6.4 ng/ml £ THE(KE 880 g
EmiEE 12.2 bl
8 2 |H12. 1. 31 2.7] 7147-0HP 7.4 ng/ml 17-0HP 3.2 ng/ml |R &L L
- WiE® 6 65 0 5 EHEY 345 @
2.14[14]17-0HP 8.0 ng/m| 17-0HP 3.6 ng/ml ETH{KE 1892 g
HiEE 0.1 5
9 2riH12.2. 19 2.241 5{17-0HP 27.2 ng/ml 17-0HP12.2 ng/ml |B® 4 L
HiEE 20, 1 g EREK 27 &
ETEEE 862 g
10 B H12.1. 27 2.4] 8[17-0HP 6.9 ng/m! 17-0HP 2.7 ng/ml
HiEE 6.0 1 1 3 EHE 30,2 B
3.2/35[17-0HP 35.7 ng/ml 17-0HP 6.1 ng/ml S THs{KE 1480 g
Wi 30,7 1 3
i 2 H12.3. 21 3.27! 6/17-0HP 62.0 ng/ml 17-0HP12.9 ng/ml
B 515 8 3 EREM 24 B
LETFHEE 616 ¢

S L S

Zirs e

<JEFI5>H45HH OD%JIII“CTSH 96« U,/ mlLL
L o/-DEEEREE o7, NERZZIIES
16H T, TSH 417 U/ml, FT, 0.4ng/dl, F
Ts 2.2pg /mITEFMERIRBESED 2 LS ViE

LB s h,
<JEHI 6 > HS54H OWREDORER, TSH 302U,/ m
1L ECEERS TR L 2o/, - B4 8 HIZ/NER
¥SP L, REOKERIITSH 664U, ml, FT;
2.3ng/dl, FT; 6.1pg,/ml C—& & F IR AR
THE & BT S NIzAS, BERASRIRBRIRRETTEE D /2
OYLFREEIZ R L TB Y, SETTEEDEIRD
HTI W EEHETL LD L THo .
<JEFI8 >H4 5 HOMAETIITSHED1.04U
/mITIEETH o 7208, KEERDZ-DH439H
BB EE{To2EZATSH 304 U/ mlbl ET
ERTEREL o7, SMRBRTOREDOKERETS
H 22431+ U/ml, FT, 0.8ng7dl, FT: 1.4pg
/mlT, BE LM SN,
<#EH 9 >HSI3HOBREDEFE TH TSHE
#5151, 17.7, 17.9¢ U/mlEETF LTz
DERBEREL holz. BERTORR, 715+
VIELEZREN, BS28H X NIEELEBE SN,
<HFEHI10>HS21 H OFIRET, TSHIEA 20 U
/mlPl B bR L0, BERBRE L 2oz,

T, O 8ng/dl FT; 2. 4pg/m1’C BELEESH,
(L‘ﬁﬁ‘ﬁﬁﬁuéﬂf:.
<SEFIL>HA4 5 AOWEARED K ETSH 88 «
U/ mll L CHERERE L ko fz. BEHRED
#ETSH 941.24U,/ml, FT, 0.08ng,/dl, FT,
1.63pg/mlT, BELBE N, BIRBRAF Y
YITE Y, ERMEICEREISHESA TN,
<FEHI13> B 417 B OBHRAECTSHIEA0 « U/
MU LI ER L0 B EREL o7, 1
FEREOKEE, H424HTTSH 37.34U,/ml, F
T, 0.6ng.7dl, FTs 4.7pg/ mICTHEE LZRFs N
7.
<EF5>H4 9 HOBREDKE R TS TSHIE
25133, 1264 U/ mlEET LTV R W0, B
WEREL o7, BEREOHE, TSH 220
#U/ml, FTy 1.4Tng7dl, FTs 3.17pg/ml T
— BB TSHIMER & BHF S N5, &, 1
ERNARTY LF ViEbBbha 204140
L DIEEDVRB SN,
(3) BB BB

BRI L 2o 7211 Nid T TH%2,000 LT
BHAEKERTH o/, E5I2Z2D S 1,000 b
TOBNERIBIZT NTH o7,

SEBIVELREOBERRRRIEE T ISR

~TPSH-172:5 Uz ml—F—
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L7,
BINRIZBI 2BAE T COBRERREIL, A
REEHL,5,800, 7 LF VEH,3,300, BT
BFHIEH1,/10,800TH 5. EEOBERERE
LHRET A E, 7 VFVIEILOWTIRFDFRE
PEBICBVEWVZ S (p<0.05).
BEEEICOoWTE, 73 /8, TSH, 17-
OHPL b, BERBFIIETH Yy M+ 7ELET
Hwukifohtky, RELIZEero7. 7,
HHELEEOFEADN, BAHEND o7,

£ =®
ERERBMEBFEDCARAZ )=V IH, B
HBENTHLEDEREL, SROBENEH
IR SN BEHSERERGE St TE Y0
BIISZKEIDTHAH, ZOFERDORS) —
VIRERTHH)ZTEELRDIE, LVBEOR
WHREY A F LA TH Y, WEFM 21T Tid%k <,
BRER, MEBROBEEEILETHLLE DN

—

RERICOWTIE, IRINEHFEE TORMA
BIKEMN T TOREEETH Y, @)% B IC#
PRI EITVRRLPICENTH LN T L TH
B, BIEOBYEZEHoTEARLENVWILTH
505, RIMOBAPSEPo2), REZFTOEN
BARRTHTICRONG, BREAEKEROEE
2, HEBREOREICETHOEFoTRILS N
B —AR BERILOTERNLLIIET S
OEBEICRE LI THLENRTLE 6T
HY, EROLZVWEBIIZEBRTLLEVWITRARS
V-V FAROBIICKL, FENLERD, B
DRLOOPEVEELZBEPRLV, Z0OL)
BRI EDRWE ) ROLEBEEICT L TdERER
Ry LEND 5.

Fiz, A2 ) —= v FRERZEL 1791213,
BEFBME DRERLHR & R BEFROFEIION
TE LR T LS B OREOPP- LR
MEZBEINGBEOTH S 2T R 6%, 3612,
A7) ==V FERRIT DT O MR ER R HIS
TOEBED 720 OREEREH IOV TOMHED
BERZ LMD, HRTR - A7) 2V FE#EKE,

Twa([8, 9l. DEEWEFIEZEALTBY, REOKREHR
FT7., RAAZY) — v FIZE AEEB L UE LR BEERIRR
X 2 B L =3 &
W i} EREIER BHS2EE~FERIIEE BHS2EE~FRIVEE
2 B oHE K 11,0i1 A . 262,838 A 28,443,394 A
BER, RRAE| B & BRE |8 & HRE B & FRE
3R (AN) (N) (AN)
2= )NV b VR 0 4 1/ 65,700 371 1/ 76,700
KE YR F ¥V RIE 0 0 158 1 /180,000
b X F Y M fE - 33 1/ 8,000" 2,200 1/ 12,900°
A4 TNV Oy TR 0 1 1/ 262,800 59 1/ 482,100
HZ 2 F— XM fE 0 0 802 1/ 35,500
7oV F v fiE 9 1/ 1,200 71 1/ 3_,300” 5,672 1/ 44007
5 R B BR K RE 0 11 1/ 10,8007 832 1/ 16,300°
DIEHSLEE ~ERL SEE ZHREN 197,180 A
DIEPMSSER~FERRIIEE ZRAH 2343884
NERTEE~FHINEE STHREH 118,953 A
HPMS2EE~FEL 4FEE STHRER21,119,892A
SIBMS4ERE~LRRI0EE ZRER25,108,764 A
OEMEIERE ~ FRI0ERE ZMARI3,562,632A



BEIFEROREFME L o TV 5,
SEFILEF PO TEH LA, 73/ BABE
FEOKREHEICHPLCEZEAL, LW BEOFW
BERRAZ )~y TREE o, HRED
Microplate - BERiE (MPHE:) OB 4 L BiiR%
BBy ose, 73 7BAMEEES HE TMPE
DL &130.50% (P10 9 B ~FR114 8 A)
THo7zDizxt LHPLCTIX0.16% (EEG114E 9
A~TRI124E3 A) LT LA, BRMOZED
BRIL,7 2/ BRABIREESEE T130.1~0.2% %
FE[10]TH Y, HPLCEABDERIIR L2 DT
Holz. BREFEVEBREEISEML, Kk
Lo TIERELRAHEE RS, 20k )H 2, BRIEK
2R/MNRICED D Z EWREL o /22 & T, RIE
B EOARR RS 2 v i o7z,
REGROREEHEL LT, A7) -y 7O
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B LARAL v FVTHPLCIZ & AHI A K
k7 3 /B i 0 EisE & oA

AH S-hLEHTF

Basic Study on Analytical Method of Amino Acids by
Column Switching HPLC and it’s Application to
Dried Blood Specimens

Yutaka YONEDA Masako KUYO

R B

FHEROT7 I VBRBEREETAAY )~V S O—RBREICECTEZHP L

CHATEDBSE HINIZ, KA MY I A HEMEDOEBELAEORET 2 ODST I 4% AW

T o7z, TR AT VT T T PET N ETTEAA YT 77 % aEs Ik,
BIF Ny — 2 BT ARESIEL L TE /2. RiELHARERMEIER L&
Z 5, Met,LeukU'Phe?® v b4 7B EEBIZBIT 5 BRI ZNEN8L6, 103.8K%
101.8%TH Y, BHEEIHEMERFEETLI,» 54.2%DEIMELNz. T2, v/ 2707 L—
MERELOHB O BIFTH o, BE, REX—RAZ ) -V IIREICEALTVAS,

1

3
ol

FEROT I VBABMREETHL 72T
b YRIE(PKU), *—7viay FREMSUD)
BIUPFEVRAF YREHCU)DTRARAS ) —
SV TREERE LT, BE, AR —ERTA
ra7L— MERBEMFL)SHWS R TW 3,
EEMfE O< 75 7 4 —(HPLC) D—RKRE
~OF I L TiE, E e DRE([1,2,3]1097% 3
nTEYy, FEELD, TRETHFLVITINT NV
T F(OPA) BB IARMER LT HE VH T
X5 KL% [4] B X 0°6-Aminoquinolyl-N-
Hydroxysuccinimidyl Carbonate(AQC) % H
WA TV T AFEMLEBIZRE LT E .
LAL, BiES I LA0RFICERT DY, RE
REHT NIV BRI BN ETH B2 &,
BIALIEERMEICRREM R E D H o7, £, 4,
g A~ —HSO0D S Fld A+ V33Mh T A
ZHWAHLOPARA M T AFEMLEROSHT

Xy MERBENTWS, ThEDHETE, 1
GHR TR T L2 REZITILEND Y, 5
MEOBRTERICZoTWS, 22T, 4, &
SAAL 9 F U EIZEY, DI TLITLBH
BE X BALER Y T o O R FEHCIT) & & THAF
MEEEDLZLERA, BEFLRFEN Y- %
BT ABESHIELMILTE 2, T, Rk
A RBRAICER L, MFL: OB %175 72,

2 EER

2. 1 @& .
TRHROEBTHER SIS HARSHHR

GULLIVER 15600 series HPLC% Fiv: 7z,

REARY T PU-1580 4 &

BEFSVxy b=y b : LG-1580-02

Ty —  DG-980-50

A=Y TF— 0 AS-1550

% 7 LEIEAYE : CO-1560



HOEMR AR © FP-16208
6 J7/\v7 : HV-992-01

2. 2 ¥

FNVRTZINVT VT F (OPA) IS
HALFERH, 7R b2 P VIEE SRRy O
NG T4 —HERAW 1-TY VAN VB
F M) Y AEEFEACERE, 1-XV 5 U Ak U
FRMITARTIAFH Y ANEVEEF Y YA
EFGHIER A o R77u< V5 7EE AW
72, PUAEMEORERS L L CAmpicillin Sodium
(ABPC),Amoxicillin{ AMPC) ,Cefaclor(CCL),
Gentamicin  Sulfate(GM) K U Tobramycin
Sulfate (TOB) iZSigma#t# %, Cefotaxime
(CTX) K U'Amikacin Sulfate (AMK) i2H15%
FEELER T Fvr,

F 72 ROFEI I T3 BB, i

B OOPARUC % A L7z,
WERVERAS . M7 I/ BHEHER  2.56mM 7 3
JBRRATERERHA (FIGMEERL) 50 4 1R U%2.5
mM L-Norleucine(Nle) &4 0. IN¥E B A 50
pUZEMMA Y ¥ AR VB b ) o A S50
mMBIEFRES M) v A (pH22) 22, &%
26ml& L7z,

IR 7 3/ BB #EWE : Val, Met,Ile,Leu
K UPhe% & 4 B AEKICHERE, Tyri0.2NE
BRICIEIRL, Z1h2n1000mg,/dlo iR instER B
TI/ERBEERRERAR L. Zhs 0RInRER
B7 37 BRE#R ) BValMet, Tyr,Ile & U Phe
3% 4 lml, Leuld2ml% B LIEAH, 0.2NK
BALF M) U AR ImlE R, FiCABEAEK
ZMZTE&R&%10mlic L, 100mg, dl ({E LLeu
13200mg ~dl) DOWMABRE 7 3 ) BZEE %2 H
LR PYAR

AEEEME &AM : 2.56mM Nle&F0.1
NIEFRVAW 50« LIZBmMR ¥ & ¥ Z )bk VB b
)Y AEREOMMBEIEZEEE S b v A (pH2.2) %
z, €8%2ml& L7,

OPARSHIEOPAlg 214/ — ) 40ml
WL, ChEesU B 12.3g, KER{EH Y Y
5L120g, 2-ANVH TS L ¥ ) — ) 2ml,

EILFAHER 235

256%polyoxyethylene(23)lauril ether /K&K 2
ml {ZKEMZ CTEEZILICLABRICNE, &’
ek, FEHL..

BB, v4MrufL— MEREOT I BUE
Fo bINAINAT 4 ANVHBL T L — b
PKU-R,MSUD-REUHCU-F#% v 7z,

2. 3 EBRFSE

2. 3. 1 avbho—ViEKOFR
ANTRZYw PEBBIZFHE L/ h£&Im9.9
mliZ100mg, /AR INEERAE 7 3 BRIZHEHE % 100
LIMRBPICRBE LR, HER~AZ ) -
=V T RBRMEKIC, 50p 192 TF L, KFEIZ
Ro TERTERR, YIrrvedkicrquar
WICANGEICRE Lz, /2, 23BRAE L
TAR L7y FEb5%RICHABL, 73 VEEZR

HIH22 A {fs'ﬂi—ml-tﬁ-%,—ﬁﬁ%%b——% S CHRE

2. 3. 2 HEBRBEHOFR
WRUKSA 707 L — bDEENVIZANTE
£ 1/8inchd M A»#& 1 Bzt /) — -7k b
vIK(T:T:2) 210192 T L, 105RHKER,
NEEEYHE L L7zNleZ5u MOBEEET S
BEMEBWI00« 12 M4, 105 BB EHME %17
VW, Thae20fE, £— by 75—y b
L7,

2. 3. 3 HPLC%#%

HTHAL Y F Y THRBEEFig. LISRT L 912
B L, ROHPLCLHECHIE L7,
/17 &t Develosil ODS-UG-5  4.6mm i.d. X
100mm
BISLEE Y T A4 : 4.0mm i.d.X10mm
715 LR 40" C
REH : AM; 72 b= MY V-Bik(40:60), B
W 5mMARY ¥ ¥ A NVR VEREE MM BiE =
B MU v AR (pH2.2)

VI IR =Y ABOEEIE0-2 4
T% , 2-851F17%, 8-11512 7 %IZERE L7,
BEVEIEE : 1.25ml, min
HIARH R : Ex 340nm , Em 450nm



FR124610A 1 H

BEHIOBEERIRESL S,

10, 20R U30mMICREL, &7 3

Solvent A

JBOREEEOELE A, 7
B oRRI Fig 3I10RT &) 1085

—{ Pre-column — FRRBEEOET &3, LOREFHR
(P) S n ORI B, 55—
DUk, ABHETRERIIEII20mM TSR

£ J Y OERRS L VED LN,

2iTo 72,

«@-AM————rAnalyﬁcal-column

Figl. Flow diagram of column-switching system 3. 1. 1. 8

P;Pump, IInjector, D;Detector
Solvent A; Sovent B-acetonitrile(60:40)

Solvent B; 50mM sodium perchlorate(pH2.2) containing

5mM sodium pentanesulfonate

OPARCE G : 0.3 ml/min

AP —=AF
DRI R RE
A= AF L ELTTVFN
ANVEVERF M)A, ZO
BEEZ5mMEL, TVFVEDR
EHECA, C5RUCE & LABa0RaERE

BRI P TE 0-3 ml min
HEAE 10 #1

3 R

3. 1 HPLC&HoOM
BEZSVLY P YAFARRY, UTIORT
HP L C&MBnmet %1707z,

3. 1. 1 7AVZIT4 v 7BERECIBITS
BEEHE R OMRET

BB OB ICH ) 5mMARY ¥~ AV
RYBET M) Y AEESmMAEERF MY U A
(pH2.2)-7+ k= M )L (100:5)[6] (BBIHEL)
w BREAEAEEY L LT, REBERET I /B
BN AW TBEIHORE 2 1To 12,

3. 1. 1. 1 pHD#E

BEAH1OpHZLS, 2, 25KV 3 ICE{LEH,
BEPHEEIZ1.0mlL minlcFEL, pHEZT
I BORFERMOBBRERANR. ZO/RIE
Fig. 2 127" T L 912, p HOET & FHIRIFREH
XK TDH, &7 3 BAAELOHESHITHE Y —
VIR o 2B LIZRO bk o 7o, DR,
p HiZ222BETHZ L E LT

3. 1. 1. 2 BERRREOVE

DB R T DRt Pig 4R &
32, RERoOMEmEKIK, 7IVBOTT LN
DN 2 Y, RIFREIEARLL. 72,
CARUCHIZOWTIEI I vy —AFViEEY
1,5 RUI0mM & L, RIFHROELZ AN,
C 4 (Fig.4-2), C5 (Fig4-3) ¥, % —
A4 v OBERIMCE, REEREIERT 558

[ S e Y- N
N & O 0 O
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Table.1 Reproducibilities of determination of amino acids from standard solution and dried

disc bloods
Sample  Reproducibilities Val Met lleu Leu Phe
5uM Means of 61474 62833 63479 62173 65445 n=20
Standard Peak-Area
Solution  R8D{%) 1.7 1.8 1.5 1.7 1.5
Dried Disc Means of 254 147 1.02 4.13° 3.40 (mg/d))
Blood Concentration n=5
No.1 RSD(%) 20 1.7 22 1.8 42
Means of 415 314 211 6.10 5.15
Concentration
No.2 RSD(%) 3.0 3.6 3.2 3.0 4.0
Mean of 0.15
Concentration
No0.3 RSD(%) 3.6

Each discs is prepared for low level amino acids(No.1),high level amino acids
(No.2) and lowl level Met(No.3) '

Table. 2 Recoveries of amino acids from dried blood specimens by HPLC and MFL

Method A by HPLC n=>5
Amino Acid Val Met Tyr lleu Leu BCAA Phe
Blank Biood 239 013 099 079 1.59 - 1.01
Added Blood 353 094 192 180 367 - 2.03
Found 114 081 093 101 2.08 - 1.02
Recovery(%) 1141 816 93.6 1006 103.8 — 101.8
Method B by HPLC n=5
Amino Acid Val Met Tyr lleu Leu BCAA Phe
Blank Blood 239 013 096 0.79 1.59 - 1.02
Added Blood 341 091 182 172 3.52 - 1.96
Found 102 078 08 093 1.93 — 0.94
Recovery(%) 101.4 78.2 86.0 934 96.6 — 94.0
Method C by HPLC ' =5
Amino Acid Val Met Tyr lleu Leu BCAA Phe
Blank Blood 213 010 094 075 155 - 0.93
Added Blood 304 079 175 163 3.38 — 1.79
Found 091 069 081 0.88 1.83 - 0.86
Recovery(%) 91.3 697 806 881 915 — 85.5
Method D by MFL n=8
Amino Acid Met BCAA Phe
Blank Blood 1.13 545 1.30
" Added Blood 1.98 9.28 2.27
Found 0.85 3.83 097
Recovery(%) 85.2 95.8 96.8

Reagent for denaturing hemoglobin; éthanol-acetone-water(7:7:2) (A,C,D)

and ethanol (B)

Extract solution; solvent B(pH2.2) containing IS (A,B) and glycine buffer

(pH9.6) for MFL(C,D)
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