19, BREREICHITBERBEHGRCINGE, R "ER)T YD LA F VR
E(bA 7+ v DB & EIEEROEE, ISEHHORIECEY HH%E No8d21)
R & Z ENKE

ARETIE, AFv7a2 b7 774 —2ANT, WEBFEICIBIT L EM
o (HlemiE, B, BEK) FRU T AL A Y RUEADA A OEHEHL P
CT oLt LICAREERNOEE, BERMOVWEFEILOVWTEERRHELSD

PEET Ao LICE o THELEY. GEBSEEZERZSHFLEERRIEDNOFRT
3 IER, BERVUZHEATHEORE] LEZNATEY), 2ANKALER
EEWW%T%%%EMﬁ?E?%WEﬁ%@%ﬂ62$1H—1ZH%%%
%ﬁ%@ﬁ#ﬁ(%ﬁ%ﬁi%ﬁt;é)@.37%(%22.&15)?%
0@%%m§<,E§@%ﬂzd.mﬂD%WﬂT.%:%ﬂS,%—Wﬂ4
BEZARLITH- .
RTINS LI OVWT Y — ARSI T4 -2 F» R, B
ﬁ%ﬂ?d@mCIﬁEEw&<,M%CIQtQEEE*ED.ﬁ%ﬁ%M
Tum%NauEﬁb&w?%ﬁtﬁCIu&ﬁ.Kﬁ%ﬁ?%ﬂt.@m
Na,K.C1uEﬁT%éﬁNH4ﬁ%@mﬂ&2%ﬁﬁ%%@¢mﬁﬁm
A AV 70T RN T 74— BERTHLICHRALPITE ST, ISR G B R
MiEA AR NS T 4~ ETHELLESR, EHBTLhI30. 58
ppm (STD DEVO. 21ppm, N8) DEFLALT, INIXAIE
%Eﬁ&(l.Sg),T»j—W(E—»SOOmL)ﬁW%EioTE

BEAEERLEWZ EA bR,






18, REEZ(CHIT BHREPEFICIE, R BR)F U D LS F o RY
(LA 7 o OFE L RIRIEIRORE, IEERBOMIBEICET 2K N8921)
— AR & Z {FINKE

B x B

W RUREBEL, BRZWY LERASEOR TR, “ER - MER
U2 2 RBEREORE " ICE2LTE Y, 2EIICH 7 EHI0EHTLER B
THBT LMD, BRAKEDN 2 BEOEAMRE L HIC, ThbOBEER
FLOMGRRITHCEBBOTEETHLEEL b b, —F, BED
FAORICIE, REELOE LA 2EbNAL NS EEREALRBEHD D,
Box OHER L7 1 BICDNTIE, T TICHE Lrch 7, HEREREREEIC &
5, HABREBOMMNGE, BAR, BCHREL, BNEOFHRO—D L=
2 LN, BWEFEF ) YL OBREDSKEMEICES % BITT C L ARE TN
Tn22 ™Y RERSRAETIAER N 2 ET U REE b (58 B A R S
K L &\ 9 BIERAD by

— MR ICTR B RE R, FEBIUR % R i L7 D b_ 6T FIKICE L TR
TR HRE F BRIE T BT ALK U~ v T B R B 4 LT, ST
AW, REHEBE EORBICHES LT D, MEARKD S HORPIREICE b .
ORI EFERICR S BRAEE b2 LT ORER T, REICE 2HHES
(, BonaRMRBE TS C EAELACINA,

A FHGEIC 1\ T M B R — IR AL SRIC 30T 2 185 T Bk B E D FR
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Pl BG4 1 FHIORAFERELHY X b (BERFHRE BHEEKS) &5t
L, ECEMOEABBROBHIICONTHER (NFE, R, @EE L) OF
EZAAY7u=< 757 4 =T, BETRZREFBAET, HIFOH
ERBES A I/n< b 57 4—, =XXXZ7 b A M) —THIEL,
HMEOBERERE L7co

R FE

1) A#4>2wu=<t2 57, Dionex #8 4500i. 4020i. 4000i .
20101, 2000i, Qic #AWnrk, #5 &R BHEOME L,
O 1 4~ ICDNWTE, HPIC-AG4 (4A) 50mm X 4mmi. d., +HPIC-AS 4
(4A) 250mmX 4mmi.d., Ionpac AG4 50mmX 4mmi. d.+Ionpac AS4 250
mX 4mmi.d., 2~28mM NaHCOs (1.7mM)+1.6~25mMNa, COs (1.8mM)
s @G, FAYT YBRA A EICDOWTIL, Tonpac AG5 50mmX
4mmi.d., +TIonpac AS5 250mmX 4mmi.d., 45~90mM NaOHT, WM& (1.5
ml/min& L, BEY 2T 4L AFS (AMMS) # BEIC X W #8E Lk,
@ 1ffiff A A > ICDONWTIEHPIC-CG2 50mm X 4mmi. d., +HPIC-CS2 250
mnX 4mmi.d., 8mM HCI1 1.5~16ml/min, Bk~ 27 4L CFS (CMMS)%
WL DB IE L.
Q@E KB KU AMBICDO\WTE, HPICE-ASI 250mmX 9mmi.d., JiA =+ >
>~ 7K 0.8~1.0ml/min
@FEFICDONWTIL, HPIC-AG6 50mm X 4mmi. d.+ HPIC- AS6 250mm X 4
mni.d., CarboPac. PA. GUARD 25mmX 3mmi.d.+CarboPac PA1 250mmX
4mmi.d., 0.1~0.12N NaOH 1ml/min., D~Q@UHESLFHEE. @I
P.A.D.(Au. Appli, 0.25V) #&tids % & = OSRME TAIE L7,
Mm¥EX4068 REUCEHEILI006, TAENBA A YK THERE, 104 W&
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B GBEBRICHHT 2%, 045um S )V RT 7 4 2 —TIRBLAKKEZ 1 ~
2 mlEBICGEA L, , '

2) BETEMEE, %< — 4000 B EFBALSIIEEHC L b
AIE Lco BIABESNRUNEL BR (RHEEER) OB HE,
0.5NHEM T 2 AR Lcd Ok, RIE 05NEER THM 5 AR 2 2L ER
BRAHE L7 b DEBEICE V1T - %o

3) BREMED. WEARETRF L VAFOREREMREST — < |} 7 4
%2 % BELOFEY ICH A REREERT) (FFE, TS, K
thwiE) 72756 HHTCHIE Lo

4) H=xzm=<b2r 7537 4—(GC)lL, BEGC3BF, GC4CMFFP%#GC-M
SHEBGCIADE QP- 10002 KA EA + Y LHEEANER I AT RR <
V27 b= xUG-12360P% NN EEIC L WV EBIE LK. HKOEEIL,
20WEC HABEICE 0, [ L0200 % TILE b & W% 3~101
DT FI7—"y Z7ICHHEIE, BHL TR ETY 7Y 7 L,

FRERRUEE

1) BN KR S50 B 7B DBRAN624E 1 A~ 12 ANk BB 2 G
(ERIEMEEEICL ) I, BEEEGH (827, £59) 204 H AMEFR,
BREFEEITH (822, %15) BARERI20, MAOMAR T, =45, —K
4, EP1TH-7o MREERLE S O Fig. 1 T b, EHEEHL
AT bR - 7S, WEEEELICE , EBEECTCECE AR
B - teo EICEHBLR, H, FAREROMR &R L7
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i B

D WBAM614E3H 4 ABEY: kO (Pb) FREAEEDIL, N EEOMNRD
=4 ()

@ MBAIGILEI0A 4B, HHEESROEIE (X1 hn 2 ) EREOD B REK

HE, BHEL, IS, BLEORAEHENOERES IUEDOREICH

FROHEA B (£)

FRAN624E3 A 6 B OKK - WEORBEER(f)"

FRAN624E 5 A 29 A OBRE X EEDOKREEEF (m)

BBAN624E6 A19 ADDBEFIOHK 1 EHDOH (f)

MBH624E10 B 13 RFESEM (Au Ag. Pd%i &) OA A =—Bi LD

Beps, & LUNED Bl (m)

@ MBAN624E10 A 16 B AMBRIEEELRS Y, FICRKO Y e ) LIkl
2 Y, BE D FEEICET Ll (f)

® WF62EL BEAHLD CERMNT OEBORRND Y EEROKRKEEE
— RO ICRE DR B W B0 LBl (f)

© MEFI6343 8 8 AEROMEL D7 <, EERICOW T OBREREE % £57F
&3 B4 (m)

® MBME3EARI9A Au-Ag-Pdi FREM&BARER LEL O, AR
(RLUBEVIBI(E)

@ FHITEG6A1I6AMZ, BIE9 B 19 EEFEECDICE &6 LEMAER
B ABZEE ST M2000ml% OV, FOE L D HIROREIET LIL LORE
ICE R D& TEBRAIAD » T Aredd, BaROBEARZ AT NXKER,
EREET2EFE L, EOBSKIC LUENRKD D 6 ()

AGILFR TG A24 A & YEE % BIss, M7 Zn 0.61ppm, (KfE. K,

Zn 0.22ppm % EDMED GHE AR ZHOBRE L & RS 7, WMHET 4=

®@ ©®@ ® @
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ZICE AREEMEERRBERDLIE, HEHBEHRBICE N THEROE T
A b, FHRDBRMERB L EREREFEAB TET LTk, HEEKICDN
T, HEME, RERHREICEPNTERELA LK,

Fig.2 ICL, fEBI8) BREEEZEHE LAEKROEA A >Dsu~< 2
5 L OREFEMEFI% R Lc (64y female), Fig.2 [ZEEE (23y female) DEE
BMICONTDLDTH b, Fig. (2). 3% BT BLEA 4D HCL F
BICEW (EE Vv, SRS 17404140, #18 29.0+8.8mmol /1) T & 4%
BHOLHHTH b,

ChE TOHITE, EHKRCL OEMED L OFEMmE Cl & b ICENER T
LT EBDLER, REEECHT 2EBEHOERE N7 v AL IUMETE
DO ERZR I ) ==Y T LTW TENREELEL b b,

FEFI11 OMYE EERDO A 4> 278 < b 75 2% Fig- 3- 4ICR L,

TNE TICENEINAIBICONT S —IRE F 4 —%4T - kfER, K
EEFTLEBRCLBRAREICES, MECLS & ICERETD Y HERESHIT
FIMENaZIEBEV~VTH->ACLIEEE, KEEETS - 2. B Na, K,
ClEIEEE T» A2 NHa EEDOHI 7% EIREEEE OERBERAITICA 4>~ 28
<~ M5 7 4 —DERATHHT ENALHLICE - %o
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ONGHBHMEBILEYE (HIRIESD) DF+35395UE—-2a v
ERROBE T RFEEEDRILICET SERINBIR

API-MSICX 2R, EFLETAIO 5 HH
ERMETEHOSHOMRMGE 2 ERMICREMTT AFEO—2 L LT, K
[UEA A MUEESITE (API-MS) 23 B 2N T b, AEL(d, ppm~ppb
~ppt VRV DORKE LR EORE, SME /AP OARMY F LU LC-MS
OHIE L LTLWGRAMES S 2, A L API-MSE, BXRRILZ
b= x@eFAUG-12360-P T, 4 4 1L2 (145°C) ~OEEA TR
Eld. 0.31/min TH - %,

bR RO I X —REEVEE L VR (BH) ~MARNK
EE, MFSENERFPICENT 5. T L THERBOLOICA X)) VAR
REETIL 7 VOB MET§ A DIC, BRITRIRILDITTE L, EIEMRR
%I & b o id, 20~30mmol /L ICdE L. FREW S F T F—v
2 EHREN Do

—%F, BMEFT b VIIERBEE S P TNV X, 88k BETE, &
BER, BEE EICLVET B, HEFT £ b Y AIEORKOF &I,
2 D FRAGHL B T BB 3 A LB ICHEA ICHTF = v 7 TE HRICH 5o
HAFHERS IR/ u~ 257 4 —% ETAE LR, BBRT
+ b >(Z 0.568ppm (STD DEV 0.21ppm, N8) OEH VAT, THEK
EEAEM(1.3g), 7Tra—n (€= 500mL) EBREC I > THIREALE
ZALLAEWNT & 23D - 7o

T IERECEHE. 3kmEBAR TR 27.4ug/1. API-MS
(Fig-5,6) TlE 120 /A RAlE TE %o
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BEBME Y~ vOEBIEHR, TAoT e NMEE EOBRBERMIL. BH
MEE RO/, THa - (BK[FTET L2/ —ri &), HEIED
(B A 2P OMHRANZ E) RIKE FKFTE 1Y Tvrind), 5 ED
REBCLPLES, BEREBTTHZEONRW D0 VABI LICHE %
MIE S 5T ENEE NI,

SHORE

3k, MBRENRICKREREE #EMICHON O F—2%21ED, SBEM
NFBRINLEREOKRK, BEEELLTOERLZLBERFICOWVWTH
EHRZKRE, BERE, RKSE & —RENCFRECIL THKOKR 1 +
YRSV RERERT HE LS ICHFIRDIRNEOERZ & BRERRE &G
SiTEmE, BEfE, BERR, 2 EOMARPLOEMHEDFEIEZ, BER
FOMMNNRREZLERETHHLEEL LN S,

& D ICHEFFFRICEE R e N T FERIEA Y v b 4 =~ X BR5E R IC 8.
i LET,
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N. anosmia X
10

o X Otorchino-

8 éG /// laryngology
6 T
4

2

| 1 | | 1 (l) 1 \/
5621 2 3

1 | 1 |
4 5 6 7 8 9 10 n 12
hypogeusia
Internal Med.l 4 20. 0torchino-
N Internal Med.3 1 7 Dental &
5 T 5 Oral Surgery
© S 1
( 37 urgery ///*\\\*
4 ¥, X *
22 % —a
2 b o> w7 \/
NN
5.F L/

S62 1 2 3 4 5 6

7 8 9 10 N 12

R/[. 6877 6957 7878 6948 7165 . 7634 7853 7380 7497 7565 7124
. 8002 '.8138. 9261 .8498 8807 9486 9449 8946. 9283 9275 8611
T, 14879 15095 17139 15446 15972 17120 17302 16326 16780 16840 15735

Otorchinolaryngology

M. 346 369 417 367 368 426 393 407 419 431 362
F. 322 369 . 419 358 369 ' 376 392 377 400 393 320
p. 668 738 836 725 737 800 785 784 g5 824 91

FWQJ Clinical case study of abnormalities of
smell(anosmia) and taste(hypogeusia) in
the Shinshu University School of kledicine
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NORMAL MEASUREMENT

DATE=13 Jun 13929
IMIT MASS- &2

12:Q3:20
(mass], SCA

1l SPEED=- 6.4 (wms],

REPEF = 4

FIMAL MAS3= 158 [massl, SGAIN=1#15~-8[A-V], VSAIN® |

SAIFLE NAME= D15=]20 DR=250 L1=38 LZ=3] L2=E+ A=Y L4=1000 L5=37

TOMNGENONDO=145 KOKI SAHPURU 16 HUTATIGI

10.00 32 73 -
9.va
8,00 4
w 7-00 1 19
(€]
T e.@a 4
5
g 5.4 - ' 2
4:00 A 88
3.00 a1
s9 77
2.69 -
1.88 2 l 9| 95 103
0.0 UL AL B ML lfluuuuu‘il :!I'Ii‘ll‘lilllllillll“l%!‘l"“illl!iIll:!lﬂglhh‘”h!lllilﬁEi!i‘l‘l’ll"hlluiiﬂ{tqm'ﬂ
17} I8 2P 3w 49 S3 69 P8 OV 90 10D 110 120 14U 140 (5
MASS KUMBER
Fig5 API-MS(5)
NORMAL MEASUREMENT
DATE=]3 Jun 1988 12:10:20
INIT MASS= 2 [mass), SCAN SPEED= 5.4 [msl, REPEAT=- 4
FIMAL MASS= 150 [massl, SGAIN=|=]2~-8[A-V], VGAIM= |
SAMPLE MNAME= DIS=120 DR=250 L1=98 LZ=8] L3=E4 A=Y L4=100Y L3=5¥
IOMSENONDO=145 KOKI SANPURU 16 HUTATUGI (3/ SYOKUGO
19. 08 37 23
9.00 - s
8.00 -
-
a
@C 6.064d 4 14
5 a4
S 5.93 y
>
4.00 - &E
3j.:,.-,| . 59 77 91
2. 00 -
53 a9
). @@ 4 N g5
V. 0d L B s L “Irihn“m]il'n a!nihﬁ%uiﬁig;nnl. N"‘thwlﬁﬁﬂfh‘llwrhﬂﬁﬂﬁ{ﬂ‘!ﬁﬁhm
7] 10 20 35 498 S3 5@ 20 g9 9@ 19B 11@ 120 132 148 153

Fig-6 API-MS(6)

MASS MUMBER
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Investigation of clinical case study of abnormality of
tastes(hypogeusia) and biological test sodium and chloride
ions in body fluids(serum, urine and salivd) and expired air

and of threshold levels of carbohydrate and fat metabolites

within administration of salt

In this paper,the clinical
cases of abnormalities of
smell(anosmia) and taste(hypo-
geusia) in the Shinshu Univer-
sity School of Medicine in one
year of 1987(Jan.to Dec.),and
electrolities,trace metals in
the body fluids(serum,urine,
and saliva), and metabolites
in expired air were summarized.

The subjects of abnormalities
of smell(anosmia)and taste(hypo-
geusia)in the cases were 86
(male 27,female 59;female was
more than male)for smell(ano-
smia)within otorhinolaryngo-
logy Div.,and were 37 cases(
male 22,female 15;male was
more than female)for taste(
hynogeusia): the content are
as follows; otor,20; den.o.S.
7;Surgery 2,5; Internal Hled.l,
45 Internal Med.3,1l.

The content of 11 cases
during 4th,lay,1986 to -24th,
June, 1989 in Div.of den.o.s.

are as follows : case @,
heavy gingivostomatosis due to
"occupational Pb poisoning 33
yrs.female,whole blood-Pb 30
ug/dl, serum-4n o.80nnm normal,

serum-Cu 5.90pom(}); case @),
4th,0ct,1986,vertigo, sickness
pain of digestive tract,ruber
from oral cavity and tonge to
gula, with oliguria due to
Difolatan poisoning by 10 yrs.
on working times of agricul-
ture germicide, 63yrs.female,
serum-%Zn 1.42ppm(}),-Cu 1.40
ppm,urine-Zn 0.90ppm(}),-Ca.
153pom(}) ; case ), 6th,March,
1987, 60yrs.female; case @), 29th
May,1987,65yrs.male; case ®,
19th,June, 1987 over one year
of case 1; case (6,13th,Oct.
1987; case (9),16th,0ct.1987,
63 yrs.female; case ®, 6th,
Nov.1987,64 female; case (9,
8th,March,1988, 72 yrs.male;
case @0, 19th,April,1988, 60
yrs. female; case QD, 6th,
June,1989,65 yrs.female,vast
1 yr.DIC; .tonge and upper
labium oris all area,sweetish
taste merception deficincy,
24+th,June,1939,fine test;
serum-2n 0.61lpom(l),urine-Zn
0.22pnm(t) ;these data show the
hvpogeusia with Zn deficiency.
The data with taste disc show

sweet,bitter,salty deficiencies.

Analytical time in normal measurement mode for one mass spectrum
data was about 3 min (max. speed, full scanning), and that of MID
measurement mode of pealk 8 ch. was 1200 sec for max. continuous

analysis.
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