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Fig. 1 Principle of enzymatic cycling assay ' for

ammonia determination

2-KG : a-ketoglutarate; GLDH : glutamate de-
hydrogenase; GLOD : glutamate oxidase; NADP
(H) : oxidized(reduced) nicotinamide adenine di-
nucleotide phosphate
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Fig. 2 Effect of a-ketoglutarate concentration on
the measurement of ammonia by GLDH /
GLOD method

Assay conditions (final concentrations) : 7U/assay
GLOD, 1.5U/assay GLDH; Reaction time : 15
min; Sample : 50 wl (143 ug/100 m! NH,)

87, Al BENYA 7))V TERBULT Y27 ORBRERIE 189

o b7 )5 )VEE, GLDH, GLOD B & OBf%is Fig.
2~4 ITRT. ChEVABEETORERER a-4 k
WV % )VE 8mM, GLDH 1.5U/assay & L, X
GLOD i3 Fig. 3 D k5T, BEMNEITICONT 340
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Fig. 3 Effect of GLDH concentration on the
measurement of ammonia by the GLDH/
GLOD method

Assay conditions(final concentrations) :8.0mM a-
ketoglutate, 7U/assay GLOD; Reaction time : 15
min; Sample : 50 pl (277 ug/100 ml NH,)
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Fig. 4 Effect of GLOD concentration on the
measurement of ammonia by the GLDH/
GLOD method

Assay conditions(final concentrations) : 8.0 mM a-
ketoglutarate, 1.5U/assay GLDH; Reaction time :
15 min; Sample : 50 ul (277 pg/100 ml NHa)
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Fig. 5 Time course on the measurement of ammo-
nia by the GLDH/GLOD method

Concentration of ammonia : A, blank; B, 43
ug/100 ml; C, 277 ug/100 ml; D, 523 pg/100 ml;
E, 1075ug/100 ml. Reagent 1:0.1 M Tris-HCI
bufler pH 8.3, 0.2 mM NADPH, 8.0 mM a-KG, 21
U/assay GLOD; Reagent 2 : GLDH (1.5 U/assay)
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X, Fig. 6, 71213% % GLOD DEEH 7 U/assay,
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Fig. 5 & U KZE O RIGKMEE GLDH #in# 10~30
SRV ELEEZ 5N DD, #lZ1E GLOD 7 U/assay
DR T GLDH ¥k 15 FRIG S 123561013,
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FET GLDH ¥ 30 /RIS S ¢ 123551013, £0HE
#R I 1X 0~ 300 ug/100 ml TRE XL FEE 0.001 2472
0, 1.7ug/100ml TH5. X, TDEZIDH 47
7 # 1% 2 cycle/min T&H - 2. BIZ, GLOD ZMMA /%
WH 4 7Y v IRIEE LDFRE GLOD 21 U/assay DR
ErEmMUIBEORBRE L2 KT 5 &, GLDH &N
10 43, 1543, 30 FEIRIGS € 7123BETIEE 4 4, 7,
13 EAREDIEH N, GRECHENSATRRL LS.
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Fig. 6 Typical standard curve for ammonia with
GLOD 7 U/assay
Reactiom time : A, 30 min; B, 15 min; C, without
GLOD; Sample : 50 ul (NH,4),S0, solution as
samples)
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Fig. 7 Typical standard curve for ammonia with

GLOD 21 U/assay

Reaction time : A, 30 min; B, 15 min; C, 10 min;
D, without GLOD. Saple:50pul (NH,),S0,
solution as samples)

X, BIEFERMEICBAL T 141 pg/100 ml & 24 pg/100
ml OWEET v =7 LAKBKD 2 BEZRHV, GLOD
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Fig. 8 Effect of GLDC for elimination of L-gluta-
mate

Reaction time : 10 min; Temperature : 37°C
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IZ GLDH (1.5 U/assay) 10ul TH 4 7)) v 7 RKIG%=H
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COBE, GLDC RIS T 3 /4% VB 2 Rme 4
ELROY A7) v IREHD 0.1 M b A-IREEEEE
W (pH8.5) T pH #° 50 5 83 BT H71d
GLDC ZIFEAE L-T VY I VEBADIERZRD W,
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HEDILTCH D, EBICCOHETAmM -7 V7 3
VBB EFEBE UTHEREEA S E, GLDH &N
%15 PEOBKEZEILD 0.154 THY, - VT IV
BKBKROR DV IZ HOZEE & U BEITIE 0.156

Wi, Bl BRI A 20y ZERALET v E ST OERERE 101

OEEELVRBICHESINTVBE I EDPHERTE
t2. Z®iF», Kusakabe 57 13 GLOD OREHR M
WEBLTWR -T AN X VBLRIGT A EHRELTL
5., COT I/ BOKENDEEEZHAXIZEZH 5mM
DOHBIT 37pg/100ml OF Y EZTICHKB T B EH
Shrotz., TDEHPOT I/ BETE, TVvIIVE
GLOD OEHEIZ/SD 5mM D7V Y 3 > T 90 ug/100
ml DT v EZTIHYETE & ERERLI.
AHEHE, Bicml £ 25 8B ET5BEI0ET X8
SXVE, TIVF I I3E 4 FE 0013 mM, 0.63 mM
EFNTVDEEINTNSEY, 5T, ThHRKRIC
TFET 5 &9 258, FCBRRTEICEVRBICT I/
BAEBTETHIHBEICIREBLEOEREEREZ L &I
%.
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An enzymatic cycling method for the determination
of ammonia. Yuzo Kavamori and Yoshiaki Katavama
(Clinical Laboratory, National Cardiovascular Center,
5-7-1, Fujishirodai, Suita-shi, Osaka 565)

An enzymatic cycling method for the determination of
ammonia has been developed by using glutamate dehyd-
rogenase(GLDH) and glutamate oxidase(GLOD). The
measurement was carried out by observing the decrease

“in light absorbance of NADPH continuously at the

wavelength of 340 nm. The sample volume necessary
for one assay is only 50 pl. The calibration curve and
the senitivity were dependent on the reaction time. In
the case of 1.5 U/assay for GLDH and 2] U/assay for
GLOD with the reaction time of 30 min [or example,
there was linearity up to 300 pg/100 ml. Compared
with the other method without any additon of GLOD,
this method was 13 times more sensitive. Under the
conditions of this method, a change of 0.001 in light
absorbance was equivalent to an ammonia volume of 1.7
ug/100 ml, and the number of cycles was two per
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minute. Since the GLOD used in this method is specific
for L-glutamate, its application to this cycling method
was carried out by inhibiting glutamate decarboxylase
(GLDC) with aminooxyacetic acid after eliminating
L-glutamate with GLDC, when any L-glutamate was sus-
pected to exist in the samples. L-Glutamate at 80 mM
could be eliminated by reacting with GLDC at 6.0 U/ml
for 10 min at 37°C. Due to the high substrate specific-
ity of GLOD, this method is strongly affected by the pre-
sence of large amounts of L-aspartate and L-glutamine in

KAGAKU Vol. 38 (1989)

the samples.
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