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FRIAT LIPS R EYIC L 2 EFREE LT
#B72 — O FEHOENEBERENIEE, @
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1. SXEFRZaO7 Y 7(HPLC) L L B R
hRMEME 2 L7 F o ORBNEE
1) & x

1-FHr Ak BFr)Ya ({47
a2 77 7H, ERILEK), Tet=F) 8
xS/ —n (Bkro=b 7T 7H, ik
WZE), VrE—A )T LBLU) CB
Iz, EREE, A FLERBBELU<T
IEE (REbR), 7V T F=> (FikiE) %
Bz,

2) HPLC &#

BT ATV RAH $4,6omX L150mm, FE
35 #l . TSKgel ODS 80Tm 5 xgm (TOSOH
), #& B 2% UV225nm (UV8010, TOSOH
8), Fok o 0.7mé/min, FE . 100ke/ex (K> 7
CCPM, TOSOH %), HEARE : 104 (A —
> 75— ; AS8000, TOSOH &), ®H&E @ &
BWERENRIIDERLUTOBEBELERL 72,

f20mM KH,PO,(pH3.3, V) ~ BB CFA%) + 3
mM 1-7 %> 2Lk )7 4a]/CH,CN=
85/15.

3I)R R OB

bz, XL BLIUZFANCEC R
FRL T2 BRETENEEENEXER
REHIRL 72, 2B 2 TWHEREL .

4) ROBTAE

RBE A% /—N+K(1+ 1) TLOESERL,
5B (3000rpm X 10%Y) %, £ LE%
HPLC ic& AL /2.

2. AIRICLZBRBEIVSERRE

BIEEN B8 b 12D IREWE T
& 2 ERE (HA), o-»FILERE (o-MHA),
m- # FI)VERE (m-MHA), <> 7B (MA)
BV TF = KERB S UENRER
WTLToRE£2T-72.

1) APEOMERUKE S

kD & B AME VD I & bt T
e b7 7R M (KES0) 2ERTHIL
iz L7 70, KEBICOWTE, RENEC
P EIELT, BB v Z & T10mm X 50mm
o (K1),

HiE:

#R

SPOTI¥E DI P3¥E

10mm

C>| ERESE

— 50mm

_ OTMENR TR
IOBETERS

S | o]
Ra%a% 4 < OERUE T3,
/ g]% D ORETNDD
- BRI URE
IL4TTERYFT Lalod’ 3 o

Egﬁﬁv}t%‘ o (K-N-2ov b EEN.50)

H1 A#E2HV/: spot RV dip TR & 5 RA
BRI

2) RED L EADTINF 5

RSEGREL 7V TF=HERE (g
BEWH/ g-7VTF =) TERATLHE K
SEm L 7V T F=>nREE HPLC £ Hvwh
i3, AHICENSI NRE (KK iEvid,
ERINCIZEMTE 35, RNENLREFSR
NIZBWTE 2 L E2HACERETRIRNSD
EICKRESRLYDBIEIZLBDT, TR
LCERRENRKEIRONL LTS
EXEELW, L2doT, REEN T VX
BANSLTELHELLT @ spot EEBLU @
dip IERL 7,

@ spot &

w4 7uby F EBWCIERICIRNLE S
ISR & ¢, &g, TR L TEAR
#15 (®1),

@ dip &

HEE T L10mDME F TRFICEL, K
FEMERRCHES L 6mER L2 EICA
BE5l& EiT5, spot & FIBEEBRET AL IA
ANTEBARET2 (K1),

3) HENER

EERTRXB L5 iz bz kar s s &M
Hr8iEL B THaoicigga e s, vib
b, BRTI~4BEKRET 2y, 22T
4 X—TEREE,
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4) HOYMED A8 LR

HA, MHA {3, KiZiiTicd w2 /—n
ICECBTS, —F, 7vTF=idkickl
BT, INLERBRCAELSERT 2725
2, AF/7—N+Kk(1+1)%HHEEicEA
72 (HA, MHA, MAB LU 7L 7 F =0 0iE
BELAYUT BRI, Z20g/ I BRENSBE
TH-THLAF/—N+XK(1+1)3HWR L
BB TIENTES). Tihbbh, K
PRBETICAN, AF/—N+Kk(1+1)5mf
Nz, BEREFE CISTHEBEES Y, &b
S (3000rpm X 1043) %%, %9 LiE#% HPLC
ICEAL .

5) REPMSB L UREFRE

HENREBRROREERMELE LT (1) EiBQ20
-30C), (2) B (4°C | HFEE) TEENENE
B L BB LRE L 2.

6) BNEB L vBEBREORET

BEAROIERZRIC MA, HA, o-MHA,
m-MHA BXU7v7F=>%2%x21g/l &
b Ly cEEpESAmML A (LITEMERE
Vi5), ZOORME% spot =EB L rdip #EiIc &
N AR &4, BRTISEMBELERERE
TAIKRSLTEL BEBLUVREREFL:.
7, 14, 308 %, AE%F10nlABRECEEN, A
F/—n+kK(1+1)5mzmz, BFEES
HBTIHFEEEL, &L (3000rpm X 1043) #,
2 F#E10 % HPLC c#EAL /2,

7) AEENBB~NEH

WEBE TS (A TH8) DEEHEIANR (fE
EHRE, 7THIRR) #HNT, REBNREF
HERTES L dip HiIc L B ARAE —
DI DV TRSTL 72,

3. RPRBENRENHIE
1) EREHEEENRFIBENFEIIDOWT

FReaHIER TS, RPAMEHAES X
CEARZEENEZIT, RPBENHE,
F—Z DR FIZDWTRETL 22,

(1) BEEETH%

ATgeeeee wRMETE (Be BH &
sEHEX), O 19874128 I EM, BIEEESE .
BIOA, 840111, @ 19884 7 AIC XK,
BIEEEE B36A, Fh40£12

B Tfeeeenee BEAR—- PEIETSE (BEA
B0, HAEEE), 19874 7 BicEM, MEkEE
% B12A, E8526.7+7.8
2 K R # NENRPE  BREL LU

A FVEREE)

A BLU B B e LHKRIEERNEERT

B ) ZF L VHRICERL, 20BTREE
FRAEL, WEER T H F TERERTL 2.
(3) RO BEA2/—N+XK(1+1)T
W00EFRL, BFBEEK 7 o=t 777128 B R
FRBERE 7V TF =2 OFEBAEEE R
72,
4 BEARZRBERZE . WEQOEERBES
LTI T &EFEEEOBTICARYZE=
g— (TuTv 7 GAAR) %2EEL, kb
KRETEBEREREL, 279t 777
RV URHENEFSHRE 2 Kb 72,

2) EBHAMIC L 2R ERBBENEE)

ERESNEREFOEGAFIIRORF HA
BELAZEL, EHHRPHANEE#E:, &
EERT ) HA BEZ ik L, ROBIKICL D
BELNEL THHDRPBECHIEEIZD
WTRETL 72,

1 AEBIUvlErE

a) F& SV —K—NLEICFTET 2FE (K
F, 18-22:%, 13N, ARERNBZZIL W),
SN —RK— L NRE(9:00-12:00, 9 BIcEH)
BIEORERIML, B TREEFHEL, &
8 F THEREREL 2.

b) RPERELIUIZVTF=oRiE R
2245 /=4 K1+ 1) TLOHEFERL, HPLC
T L 7z,

3) 24BFRIR & AR v RO E

ERAREREENZAFE Y PR 2UEEICH
20, FRL, REE, 7vT7F=>, ERE
FiCDWT, 4BMERMEL ARy FRIEE
BEFL 72, b, 4EMIRMEIR, ExnAEy
b RIE & FOEED L E TR,

S 3

1. HPLC L& 3 RPRBEBE I LTF =
O [E] BB
VT F=>0 HPLC iz & 213 (Rt)
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A) OmM B) 0.6mM C) 1mM D) 3mM
c 2
5 i | 5 ik
613 61c34 613c 613c
AL | M _ L

[ L 1 4

0 10 200

M2 AANBELEERKIvE T T4

10 20 0

10 20 0 10 20
(min)

(4 A4>xtE]A) D 0mM, B) 0.5mM, C) 1mM, D) 3mM, 1 :-e> 7L (MA), 28R

B (HA), 3 .o-4FLEBRE (o-MHA),

ER®, 6. 7= tx 0B (PGA), C. 7V T7F=>

—5— 0128 AUFS
I

HA

mep-MHA

creatinine
MAlio~MHA g ’ \

1 1 ek,

0 5 10 15

Zb(min)

3 HREXNESEROBEMEKZ oI TL
(gZimrE] LAz T0m o-%i L !
6 pn, m-% 3 L > 1 25mm, p-% L > | 10mn,
TN~ ¥ ) 15mm( 8 BT EFHIBE)
[fesietpiE] MA $0.22, HA 1.7,
o-MHA :0.15, (m+p)-MHA:0.56, 7
VPF= 1 0.83g/ 0 (FEREH®RE)

4 :m-AFLEFRE (m-MHA), 5. (m+p) -2F0
1.0 1.0
E ——PGA 5 ug/ml ) 1—m-IVIHAK)y.Jg/ml
1=~ HA 10 peiml o - MHATO LG/ M
i—A—MA 10 pg/mi —-—0- MHA 10g/ml

0-51

Absorbance
(=)

0 = 0 ‘
200 20 20 320 200 240 280 30

Wave length (nm)

B4 FARESHORPHEDOERNTRRT R 27
F v

N A/ —h, L FE]0m X 100m

3, BEMEiclmL A Ao NRECL - TE
Ll 7z, BEMEORS S, 1 A HRE(L-T
A ANEAET YL DBESY 0~ 3mM
EELEE, iy HPLC &#4»RLEEN
HPLC 7 o=} 77 LRI 2 IRy, 7
LVTF =i, RbicuTHEETENT, —8B
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£1 oikic L BRE (spot i) | BUNENEREE(L
FEEH 2 T B RER o-AFNERE m-AFLERE 2VTHF=>
DERARE
AT+ 1.00 1.00 1.00 1.00 1.00
7 1.01£0.018  1.60:£0.018 1.02+0.016 1.02+0.013 1.01:4+0.021
14 1.01%£0.007  1.0140.007 1.01+0.006 1.00%0.006 1.00+0.005
30 0.99+0.005  0.99+0.009 1.0240.009* 0.98+0.008* 0.98+0.010*
SREE
#)I+n 1.00 1.00 1.00 1.00 1.00
7 1.00+0.026  1.02+0.036 1.03+0.037 0.98+0.015 0.98+0.032
14 1.00+0.006  1.01+0.009 0.99+0.007 0.99+0.007 0.93+0.005***
30 0.98£0.009*  0.97+0.007**  0.95+0.005***  0.94+0.007***  0.84+0.013***

E 1) ANCFURE (1g/8) 21.00& L7,

(FEL1R%RE, n=5)

2) AN CFNBELEESRNBENTHES B (t#E) LiE Xk,
*Ip<0.05 **Ip<0.01, ***p<O.0INERECHEEZEY.

#2 UKLk 3RF (dip &) | BINENEREL (7L T7F= M)
MA HA o-MHA m-MHA
REEHE - -
VT F= ZLTF=> VA 4 JLVTPF=
EEAE
I +n 1.00 1.00 1.00 1.00
7 1.006+0.007 1.01+0.009 1.00+0.011 1.02+0.014
14 0.98+0.012 0.99+0.008 0.99+0.008 1.0010.008
30 0.95+0.006*** 0.98+0.006*** 0.97+0.005*"* 1.0140.005%**
ZERE
FTyr+n 1.00 1.60 1.00 1.00
7 1.01£0.042 1.02+0.014 1.02+0.013 1.01£0.009
14 1.03£0.010** 1.06£0.009*** 1.05+0.009*** 1.08£0.008***
30 1.06+0.009*** 1.09+0.009*** 1.07£0.009*** 1.12+£0.005%**

T 1) ANCHFLBE (1g/g cre) 2#1.00& L7,

(PHERERE n=3)

2) MA : => 70L&, HA:XG BEF&E MHA: /5L ERE
3) AN CFNBELBREFRNDBENFELEL S (tHE) L E,
*p<0.05 **p<0.01, *** ! p<O.001ORBETHELE".

£3 oHc L BHE (spot i dip iB) | ORRIMBREROESHFRE (CV%)
(847 : %)
MA HA o-MHA m-MHA JvTF=
spot &% 2.1 (1.3 2.1 (1.8) 2.4 (1.2) 2.0 (0.6) 2.0
dip ¥ 3.8 (2.2} 3.8 (2.2) 3.6 (2.2) 4.1 2.1 4.7
) MA :=> 7L, HA:@ BRE MHA @ xFLERE (n=5)

(Y 7vTHF=HMEE
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PRz BIUX LV RBRICEZA ) O VIBE L REROAEENMHEBE L L FERR

2 FLEREE

WEHETF6 » A

HERE AR (8iR)

LG 2:8M (hE)

r =0.998 (0.996—0.999)
Y =-0.011+1.002x

r =0.998 (0.996—0.999)
¥y =0.004+0.957x

r =0.997 (0.994—0.998)
¥ =0.007+1.051x

r=0.996 (0.992—0.998)
¥ =0.052+1.004x
r=0,997 (0.994—0.998)
¥ =-0.018+0.960x

r =0.993 {0.986—0.996)
¥y =-0.035+1.014x

E 1) x AU FLiRE (g/g -cre), yv. RERNRBE (g/¢g - cre), n=36,

2) ( — ) 1EBERE r DI5%IERAX

BRICE—IHPHB LT B e HFORTH
b YR TVwEn)Zehs, RPRBEDE
JVTF R DEBMEERL LT, ZNRTIE
1-FH ANKRA BT ) 74BE, 3mM 2
RALY:, COFEIZL2ERERREERD
HPLC 7w~} 7F LERIICRT, ZORT
i3, m-MHA & p-MHA 258332 &3 T&
v, AIEEEL225nmIcT 5 EMENENL
RBEH BT 590 C (m+p) -MHA »#dHi &
LTRZETER (B4. UV 227 } BR8],
Fiz, 7vTF = nflEBEIZOWT, A HPLC
Be—Rict CAHWLNT B Jaffe % GA
L7z a8airss (BI0726%) iR %2 L 722
EZA, LT F=iBE0.5-4.08/ 1 DEHE
T, HERIES r=0.997, BYFER y=0.029+1.00
x(n=36, x . HPLC#, y:JaffeiFick 38
Boires) ThHN, MAEMEIS X B
2. AL IRBBIUASERE

BHIEMRTE - spot ECHRINEEE 1IZRT,
Erhd ) P AL ES DL, AHEICIRINE T
ICREAF /7—N+K(1+1)T1/1002&R
L, B HPLC TH#L72fETH B, Znt)
CHNBER1ELT, BEEKRDL, 20
R SERETLEM ABRRETL » AR,
EETH-T2, 7vTF=ridtoRPHLBIE
PNz B THL LT v Emic b ), EIREES*
0.5 EANITRFEF L EHET 2 2R
B coENEL 2 BRLIEET0.95LLTF & B <
7o, KIS dip D RIENREEE{LE % 2
i2RY, dip B0, F#IEL SR
B2 REAH spot I HERTUT LD NT, 7
VTPF = HTELE. F0ORRIE, spotHEE

[EItE, ZEAFTLEM, $EBEREFETL AR
FETH =72, dip ZETCEERENSE, B
ol 2N ThIE#ES LR L TI00% %82 Tw»
203, 7V T F= 0Bt EER L

NBEALHTHYN, FOESR, 7VT7F=E
ElE (ZVvT7F=2 THl-» 2l &L ToREIR
EIg o7z,

251z, S0RFRIERFRONEENERY
PEBREBTELLOEE 3IZRT. spot
Bl dip e d cvB<5%NDEBEKET
Hotzls, B2NBBM%R, JvTF=ribE
B EIZLESTELIZR ko T2,

HABIUMHA® L) SFHILIBEE 6 4 H
WRRER, AHERE LEM (FiR) RERs
SV, AHMRE 2IBM (B FEROBIEHE
PHRELL. R4iconsntEls L CEFE
BoORXERYT, = 2T MHA L, o, m, p-MHA
DEFTH 5, M HEBREI$0.99L T,
BYRERIL, (TIZREZREY), 2O E121.00%
0.05TH BT, AN L WFEEELRLE,
3. RPRBEDREDHIE
1) ARBEIEEENRTBENBIEIZ DOWT

RORHEDRE, ARENOBARZIRE,
REEBEBSIURBP IV T F = BENAERSE
CRAE L BRIRE) 2351057,

RIWE, 7V T7F=2 4 20f5EHIL, 7TH
EHNABLUBIHENHFHFI2AEHRN AT
BLOFRECED -2, Zhizx: e LTS
SHERENECICL BV DEEL LN 2,
FRNOTHTH HA 8L MHA BEDES
R (cv%) 13, ERBELYVKEBLU LT
FUWEBOF IR e BIEREICH - 12



Riz & 288B80EWEHE=51) > 7 105
5 AMBIERATECoORERE—EE
A TH(12R8) ATHE(TH) B I%(7R)
R & = 1.0170.005 1.0300.003 1.028+0.004
RV TF=2(g/ L) 0.86+0.40 1.85+0.56 1.80+0.68

SREE
% B

g/ ¢)

 E @ k& Hg/?)

JVvTF=HiEfE{g/g- 7vTF=>)

0.89+0.57(64)
0.96:+0.52(54)
1.03£0.54(53)

1.18%0.62(53)
0.780.37(47)
0.66+0.33(50)

1.34%0.81(60)
0.98+0.61(63)
0.85+0.63(74)

AFVERE
£ # g/ £) 0.44:+0.26(58 0.91:£0.71(78) 0.48:£0.33(69)
H E B E fE@?) 0.50+0.23(47 0.60+0.41(68) 0.340.20(60)
JVTF=HiElalg/g- 7V TF=) 0.52+0.23(43 0.51+0.34(67) 0.29+0.18(61)
Pz fEAREE U EE (o) 27421 (77 15+ 8 (53) 28+27 (98)
¥V EARZRE (m) 16+ 9 (60 14+11  (80) 11+ 5 (49)
)

FHELERREE (v%
E e I p<O.001DRBREBCFHHENZICEEER) (LBRE), - p<0.05T, HEEFBHLw,

&6 BARBRE:RPABEDRECEREGES L UERER

by (x), ERE (y)

¥ vy (x), AFLERE (y)

B R # ERER B R & 1P Ea
A T3H(12R 1o KHE)
£ Al f& 0.62 (0.01—0.90) ¥y =0.017x+0.43 0.86** (0.50—0.97) ¥=0.024x+9.08
HEHIEHE 0.74* (0.20—0.93) ¥ =0.018x+0.47 0.93***(0.74—0.98) ¥ =0.024x+0.13
JVTPF=HWEM 0.92**7(0.67—0.98) Y =0.024x+0.38 0.94***(0.77-0.99) ¥ =0.023x+90.16

A TH (7 RIZ£H)

£ ® &
ERHIEE
JVTF = RIEE

0.61***{0.35—0.78)
0.69***(0.47—0.83)
0.76***(0.58—0.87)

¥ =0.049x+0.46
Y =0.033x+0.30
¥ =0.033x+0.18

0.52** (0.23—90.72)
0.56***(0.28—0.75)
0.72**+(0.51—0.85)

¥ =0.033x+0.45
¥ =0.021x+0.31
¥ =0.022x+0.20

B T3 (7 A %)

£ A &
HEMIEE
IVTF LT

0.74** (0.28~0.92)
0.84***(0.51—0.95)
0.85***(0.54—0.96)

¥ =0.021x+0.73
¥ =0.018x+0.45
Y =0.019x+0.30

0.84***(0.50—0.95)
0.86"**(0.56—0.96)
0.79** (0.40—0.94)

¥ =0.052x—0.08
¥ =0.033x—0.01
¥ =0.026x—0.01

1) ERE (g/0), WEWIEM (g/£:1.020), 7vTF=WIEME (g/g - cre)
2) *:p<0.05, **:p<0.0l, ***:p<0.001NBKRET, x &y ORICHEMBIFRE N (HEBFEY p= 0 DRE).

3y (-

(=721, 7 BE#Hio B T HA XK ).
37, EARBRE L RHRBEYOHEER

bz

) AEBEER IR 9596 15 RRECEL.

BB L UEZNERAEZRGE IR,

HA, ¥ v > I MHA » LiEB (RS0, ERME
XN, HREBIUIZVTF=CREBBNHH & 7z,

D LIsEWBEE X -,
2) EBHEMIC L 2RPRREBENEE)
HERRN—BERERTIIFYT. BREBOE
BEE, EHEROFHIEHE L) SETH -
Fr, KEEBLIUIZVTF=VBELR
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£7 EBBHAIRORHOBERR
RHE . B IRE: EREEL
VPF=

A B C (EBhE/EEIAT)
B #® B ;0] :0) 3 ;0] #*® A B C
A 1.029 1.031 1.842 2.747 0.243 0.322 0.168 0.212 0.139 0.123 1.42** 1.35% 0.92
FREE 0.0026 0.0038 0.426 0.537 0.130 0.169 ©0.090 0.117 0.085 0.075 0.48 0.48 0.20
cv% 8.9 12.4 23.1 19.5 53.4 52.4 53.3 54.9 61.5 61.0 33.9 355 22.1

E 1) A ERIE (g/0), B: hEWMEM (g/£ 11.020), C: 7vT7F=HiEME (g/g-cre), B EH

A 1% EEhR

2) EBREONEBNFHENESY B (RENH 2HENTFHENENRE) £ LI2LE,

» 1p<0.05, * + :p<0.0L,

o I p<0.001NERETEEEF.

3) EERIRNBRBOENE NEFMEESLIUV /L TF  HBEENLNTFLEE 1 & LBt BE)

Lzt &,
* 1 p<0.05, *p<0.01NBBRETHEEZRD.
A)
.
10461
(]
2 .
3 . %
103t ot
Eoe .
Ty .
102, &

102 103 104
Before SGU (-)

o3)

~
&
o

w

(=]
.

%

o
o

After Creatinine (g/l)
L ]
"

1

10 y
10 20 30 4.0

Before Creatinine(g/l)

M5 EBFRORLEEL 7V TF=VBREDKE
A) SGU (RIB) nit#, B) 7V 7 F==
B I
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EBLU 7L TF = HIEEDZEE 0 B
#2RY. HAOERENIZ LA S, MERE
Nhic7vy bE&NL (HM6A). Thbh, £
A HA BEI3, EBIRIZE T o Twi,
HE#MTETLNBRLI N EIC7 oy FERT
WEY, MAR>LOERIL, &kegic, EJ
EEHNTHEL -2 (HM6B), Ebic, 7
VTF=CHIET B &R0, NAKICE
DiEDv72 (B6C), Lizd-T, EEHBIHEN
HA BENE(GE, 7V T7F =Bk CLEMW
ETBENIhood, B, 27vTHF=v
HWIENTD, FORMBHEKTH -1,

3) 24BFMIRE AR R

24BRRIIR & 2R FROIEE E B ICRT
BE, 7v7F=BLUHA & L24BERHRL
ARy FROFHEIZ LKL 2, A
Ry FRED HA BEOHNES (cv%) i3,
EHEL D HERERE, 7vTF=CWEES
S UBEMEE N TN T o 72,

# =
HPLC L& 3 RPRBMEME 2L 7F=0D
FRFRERIZIO>WT . EMpFie=sYy> 7
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R ABERRIEI, HPLC & (UV RIBSEM)
ANAVAYY, NRBIZED, E(EMEINE LI ICE-T
A A x7:. RPRMEWBEORRFELLT, £
YV a WEENEETRE(, RORE(RBILD
S Y HEEWET B O KERER 7L T F =
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£8 U4EBIRYE ARy b ROIE

E W

No.1 No.2

UREHER ARy FRM=7)* 2A4MR 2Ky FR1h=6)*

74 &2(4) 1.010  0.144+0.067 (47) 1.220  0.203+0.078 (38)
i = 1.022  1.022+0.005 (20) 1.025  1.025+0.003 (12)
IVvTF=>(g/l) 0.956  1.036£0.512 (49) 1.391  1.387+0.258 (19)
HAE # 18/ 2) 0.329 0.366+0.226 (62) 0.228 0.221%0.131 (59)
HAWN & % IF 8 (g/ £ (1.020)) 0.301  0.310+0.136 (44) 0.183  0.169-:0.081 (48)
HAZ Vv 75 =>®iElE(g/g cre) 0.345  0.353+0.116 (33) 0.164  0.151%0.065 (43)
HA$E it % % (mg/min) 0.221  0.209=0.057 (28) 0.193  0.183+0.081 (44)

*ZAH ey PR OFEELRERE (cv))

ZEHDHB, Lo, TnsnthTLRAR
RALIMZ % TEVWIEEREFIRLERNT
# %, HA, MHA S RBMBEICHOWTY
WREAFIIFECEDTH 5,

—%, 40, BEARLZIEETE, RE K
TR %, BRL, KoL WRETCRET S
— RPDOTERENYEIRETEL —F
ETHBH, —H&ic, RIEEL TH< LMl
FEST HH, RAOTNAH VM THIITHEIZE
FEL BV, REBECLIRETEINZZNN
DThHE, RFECERIZEINTVBHI2VTF
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ST ) EIIEL. AEPICKRGDIHER- T
WAHEIZLVTF=ZELEW, Lz
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KITH D, EREFERED SR, TR A
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Storage of urine samples and correction for metabolite concentration
in urine for biological monitoring of organic solvents
Toyohiro TAacUCHI
Department of Public Health,

Okayama University Medical School,

Okayama 700, Japan
(Director : Prof. M. Ogata)

An attempt was made to establish a method for the direct determination of urinary
concentration of creatinine, hippuric acid (HA), methylhippuric acids (MHA) and mandelic
acid (MA) by high performance liquid chromatography (HPLC).

For assays of stored urine samples, urine was spotted on filter paper or filter paper was
dipped in urine. The filter paper was dried and kept several weeks, and then MA, HA, o-MHA,
(m-+p)-MHA and creatinine in the filter paper were eluted with 50 vol% methanol, and their
concentrations were determined by the HPLC method.

The correlation coefficient found between the concentration of organic solvents (toluene
and xylene) in the air and of the metabolites (HA and MHA) in workers’ urine, corrected for
creatinine and/or specific gravity, was higher than that between the organic solvent concen-
trations and the uncorrected metabolite concentrations.

The ratio of HA concentration to creatinine concentration in the urine of students unex-
posed to toluene after physical exercise was similar to that before exercise.

Individual spot samples of urine of unexposed subjects were measured for HA over 24-hours
at appropriate intervals. When HA in these specimens was calculated with correction for
creatinine and/or specific gravity, the variation coefficient was reduced.

In cases of spot samples of workers’ urine, correction for creatinine and/or specific gravity
is practically useful in both individual and group urine analysis. Especially in over concen-
trated urine samples, satisfactory results ean be obtained by correcting fer creatinine rather

than correcting for specific gravity.



