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RERZH, ABRT, ¥ 8L vy FRPBEOERCEKTS
Somogyi-Nelson EZxi1 %5 NH,* [HEBEFEZ ST

Isao Ishiguro, Takeyuki Ikeno and Toshihiro Hayashi :
The Inhibition Mechanism of NH,"and on the Determination of
Glucose in Rabbit Urine by Somogyi-Nelson’s Method

(Received October 9, 1970)

Summary
As the quantitative methods of sugar in urine and blood, Hagedorn-Jensen's, Benedict’s,
Fujita-Iwatake’s, Somogyi-Nelson’s methods are used. Because of the existence of impediment,
reductive substances except sugar in urine, Somogyi-Nelson’s method dose not be used for
determination of sugar in urine. We investigated to clear the impediment, inhibitive mechanism
of it on the Somogyi-Nelson’s method, and to remove it from urine.
Ion exchange resins Dowex-50, Amberlite IRA-400 were useful to remove impedimeut NHj,,

and reductive substances except sugar from rabbit rine.

AP R 2 BRENE, ECmECRELL ERRE T2 Ll > THREIhTWA, kb0 &II—
#1C Hagedorn-Jensen HAtfis AT\ LA Somogyi-Nelson Bc & 5 M EBAEA S, *REE
Bertrand ¥, Benedict ‘?:L:,S)Fujii @?%f), Fujita-IwatakZ Ll EFBOFENRACLR T T ELRE, #
(RS, BRI, KEWEORE EAMBEL ), RPOBBERECIERAFHIEE T VL.

BEZEDIV Y FIRFEOEEER YT/ o T, H@EREOERECISAVHIhD Bertrand X Fujii d
TER RIS, AL BEOHBEOE(AHETHCIIRELEL, BFEECS LVWEALTSBRETS
CEDRHRIED ot X TEENBECRES L, BRECER, MEEOEECH VLR T % Somogyi-
Nelson HEDILRZAS T, L LAEXRIEOEECHAV 2B EICIRPCE R AU ORBTHEYE R &%
DYEWEDHEC L ) EHENB LR T, TOFRRANRPCEENS NHS KL 2EEORZ VERA D =D
T, NH.* OEFRBRCOVWTRE L. £O/RER, KA 4 v il ciilE+ 222 X h, NHAPHE
BADRITEWENBREINTHCENE ZET E2EIN T 2D TIREDWTHENS,
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RRMER U FE

D £ B # 8

BEIL Glucose AV, BBRIL, v+ 4 FHIFLY t A= VvERBTCER Licd DR Ui,

2 ¥ B #5 &%

Somogyi- Nelson EIC XL ZHEDERBITEIED Somogyi- Nelson IRt > TER L1z 7 BB 1.0 ml i,
T Y ESRASK 2. 0ml %, 100°C TIEREC 10 S &EBEAKFTAL, ZHIC Nelson RE 2.0 ml 1%, 10
ST HIZ 520 mp DBICEA BT L7z, NHe OFEEICOWT ORI A EERE O NHOH » BIEEE O & B En
LU RECRIETHEL I, ok, RAHFEWE &L BTHEDEOBRFICIIBE A + ¥ B85 Dowex-50 &
A o VRIS Amberlite IRA-400 2 FIVTHE L. B RhOBTEMWEE, BT 2 2 — A OREEL
T, N=R=smw bS5 T 4 — XY GERT v = T HERBERITIC L D BB L.

RRERRUEE
Somogyi- Nelson (EIC B OB EFEIEL, 747 ) EARKHD Cu2* 2T CHOBITIERIC L ) Cu0
CZAEL, ABL7: Cu0 X Nelson REHOBE £V 77 VBEERIGL, BEAEEWELVRT 5. - OFED
520 mp WCHIF DBIEA Glucose D 100 ng/ml ¥ TOREERHIC KV CHABEGRIZS S = & hbEECFIA IR
5. o TARBEE BTy + FRADEERYERT5 L F IR T L 5 R Efe o7, b EUERE 60 £g/ml
T, 0. 200DBHELTH LTy +F D 20 fERHIRIRIC 313 2 BIHEE, 0. 302 77 Lie. & DFE 20fEFFRIC 601g/ml
Glucose 1.0 ml i LB & DWHREIL 0.439 T, Glucose DEUNEIL 65 % TH-71:. DKL Glucose 54
BEREPCIRRG I L OV RELTAESh B L Bbh s, S0 X 5IC Somogyi- Nelson T RBEEERC, 2
LS ET2WEIRACHFET 5 2 LB bhie. £ Ty +FRPCHEETDL - OHEWED B E % T -
fo. COMHEFRIER Y P FRCOVTHRLILZEL D ERES D5 bR PHEED LV RRIC LT, e
RNT HEEDRE L7z, TOBREMCRT L5, BRRCRRENY 10 % FTHNS e B4 0REL,
REMBEC O LE A L. & OB, LRPRFERCHYT DEE T, A STHEIZR SRichsfo.
> TRPEERIICHT 2MHBYEIL, REAF QLR EMbhote. UL, EBCY +FRICk bh b
OIEEFL, 24 FRELAWTVW2E L), BREFERNY VT —EOfEHTT vE=T7TICEB(LT5 2 EMnEL B

0.D.
0.4

0.3

0.2

0.1F

2 7] 3 8 10%
‘ ‘ (NH,),CO
K1 Somogyi-Nelson EIC L AHERBCRIFTREDEE
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#1 Somogyi-Nelson B X 5RFBEERE £2 vHFHEREBRERCKT AR
Glucose D[ETER Glucose DEIIRIZDOT
1 | o2 | s BRI
” | siaer | 2090 R L
20{::%@%)? (ml) ! - 1.0 1.0 ﬁﬁ’i iﬁrﬁﬁ Urease
60ug/ml Glucose (ml) 10 | — 1.0 S =
g T ; Glucose MU | 0.4 | 0.192] 0.199 | 0.180
H.0 (mD) Lo | 1o | —
: n zé;]‘ug/(ml Glucosel 374 | 0.252 | 0.383 | 0. 206
M A E (mD ] 2.0 2.0 2.0 2’5 7mi GI
@j.‘f (% D)“°°Se 0.170 | 0.173 | 0.179 | 0.176
100°C 104 fnsk -2
- RENHoE | g7 | g3 | a3 | 159
Nelson 2% (ml) 2.0 | 2.0 | 2.0 Cmg/dD
S [/)
B % & (OD) \ 0.295 0.302 o0.430 = W G | 9% n | = 58
B % ) = = | e
#£3 Glueose I~ Urea RO Urease #4 Somogyi-Nelson I Xk 2BEEERIC
TN X A oBIRRICDWT BiETHET vE =Y AEORE
E & % | 0| 0|0 SomM moE R O
20#g/ml Glucose (mD) | 1.0 | 1.0 | 10 TrEEVLE A | 2 | 3 |® o
5 9% Urea (ml) = | 20 | 2.0 7 ve=7| a2 | 1 | 5 | 42.3
1 mg/ml Urease (ml) ! — — ‘ 1.0 7T vE= A 40 40 ‘ 48 43.7
M%) phosphate buffer | 1o | 1.0 | 1.0 mmrve=va| 4 | 4 | 3 | 420
H.O (mD) 30 | 10 | —  Bmrve=vs| 8 | s | 88 | 8.3
FRuMMERNE 2777V F2| e | 100 | 100 | 8.7
o5 3 % f (OD) | 0346 0.320] 0.224
EOR R (% l — 92 65

BIBEEIGHR L D 1 ml4H L THERE L.

7oDT, FEER & 24 BERHIE IR B OV BRI b 4 = vERB TR Lic 4 BRI OWT, FERMOEIRKR K
BT B 5 BSRERVY VT —EHEMOBEBCSWTEEL, £2, 3CrT X onERe2E. Tibb
BRI Glucose Z¥RIN L7 B & OBEDEBIREKIZS et LT, UBEKERROFEHRCY v7 —E2EAZE
TERFCIXEIRRNEL T1 RO 8% TH Y, HEHEAE T+ V= vEBTRRO 24 BR TIX 91 % L FHREVE
RL, TROOBEIIRBNHECEIERFAIL TV, ¥/ Glucose BRICEEROV Y v 7 —EiRmoEEc>
WTRBEEIRT LS, REOABMPAITIZ 92 % OEIRELYRTH, ZhFDHy v7 —E2HEMLTER
IRIBETIL, 65 %ORINER R L. ZhbOEN S Somogyi- Nelson i BT 2 R EOERCH LT,
NH,® 2fEEERA R~ T Ehbhots. £ITT7 vE=7BEZLICKIT S Somogyi-Nelson i X 2HEEED
FIESRABZE L. FOREL, M2RTIOE7 vE27050mM ¥ CIREMEECHALTHRERR O,
50 mM B ETit, BEERCE b o7, Lk Z & X b, Rd NHS 2 Somogyi- Nelson HEICE LW FHE R R
TEBALN LI ~12DT, HET vE=7 4HCOWT, FOREHNELZ DL, F4OFHZ50mM BECE
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%
100
Sugar recovery
@ —@
50 |-
1 1 1
50 100 150mM
NH,OH

XK 2 Somogyi-Nelson &iT L 2EEEICKIET NHOH DEE

%
100

Sugar recovery
50 F

50 100 T50mM
NH,Cl

X3 Somogyi-Nelson ¥ X AEERICRIZT NHCl OEE

a7 veE=Y A, BT vE=YATE, 7TVE=7 LRIERAL 50 ZDOMERTHLOK LT, HWER7 v
E=2T A, VBT VE=Y ATIRGS.3 B RU8.7 % LEGHEERY R L. ZHIFAL S0mM BEDT v E =
ARG LR LBL0T, HERDEWI NHsS BECLIZ230EBbhi. LALT7 VE=7 TiX100
mM BECKTAHEEL, 50mM BT AEEL, GERAUERETHIELVERT vE=Y 21220T, BIC,
FOEREEC L AHERYBET AL, M30DL 51, 100 mM FHinE CRHHER R AT HEmL -,

% 2T, Z® NHs" @ Somogyi- Nelson ¥END BHEEIELY B AT 5 BT, 3R5 OFRSBRIEERDORME
T NH.Cl M LB E 0BT OWT, ERriTitote. BILRIESEHO% control & LT, ® Cu0 ARKHI
L, OEBBRVU® Nelson RERMBICETNTH NHCl Iz 7cHE, @TiR46%, @TL16%, @TL0.5
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#5 Somogyi-Nelson #EiZ & 2 HEE B OBEARIC KT 5 NH.Cl IHnDOEE

R % # ® ® ® ®
50#g/ml Glucose (ml) 1.0 1.0 1.0 1.0
100mM NH.CI ¢ml) — 1.0 — —
g A E (mD 2.0 2.0 2.0 2.0

100°C 104 nZk
100mM NH.CI (ml) — — 1.0 —
Nelson 3% (ml) 2.0 2.0 2.0 l 2.0
100mM NH.CI (ml) — — — 1.0
W E fE (OD) 0.378 0. 204 0.317 0.376
N ) - 16 6 | 05
0.D.
: Cu(NH,),"
0.4}t Eg//’ .

RN / Alkaline C& <>

\\\ ,/ J \\

AN / / KQ/% NH,CI NS

/
1
; ]
0.2}
Alkaline C&"
350 150 550 650 750

my
X4 700 HERKCRIFT NHCl OFE

%DRERL R L. ZOEND, NHit X Cu®t 28 Cut (Cu0) ~NEBTINDHICELWEELRLTED,
Nelson AEAX ML TREI LT TEAFANRUL, BERHF L evboLBbhi. £LTE DL, 4 OF
OB — 27 2%, 77 )V EFRAFEKC NHCL ZFEMT A2 &k b, Cu*t #as Cu(NHs)E BN BT
BZENMSLTRHEINDN, 741 ) EFEREFD Cu®t 1 IEECHFELTE Y, NHCLEHEMT CulNH)E D4
B D, LA X b RISHRFD Cu®*t #FD X2, £FET 5 Glucose HILT 5 Cu®t ORBIC L BMHELHE
han, TOBERL LA NHt 2, CulNH)d+ AR S ¥ Cu®t —> Cu*(Cu0) ~DRIEHHETH L0 LE
A, FZT, NH.Cl I X % Cu**—>Cut(Cu0) DBEREZ B LT3 % AT, 60 ug/ml Glucose x B
W, DB OB LT AE S AR Cu.0 & & 50 mM NHCL I X %5 Cu.0 EFRECDWTHZEL, X5 Ok
BABe. Zhue & 3 K RTIEEH OB T, NHC HNC X hELL Cu0 DERSMIHEh 5%
BB ETr o,

Z DX 5 Somogyi-Nelson EICKITBRFEDERIT, KRB & LTHET S NHS RRELUSNORTHYE
CXoTHEIRDBZ LB LN LS DT, THALYEDKREECOVTHE L.
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0.D.
0.5F
0.4F control
0.3}
0.2t
+NH ,Ci
0.1f
1 1 1 1 L
2 4 6 8 10min.
5 Somogyi-Nelson HIZBIT 5 MAERICEES Cu0 DA E NH.Cl DR
#£6 UHFRROERIANz—R, TVE=TDLFV
TR L 5 8TEET vE =T OXE)
® L fH TvE=TE
1 VEBEE | E TR R Rz T T
B OME LB B s B E IR | s
R | e | BOE wm | mp | PR
v | Dowex-50 803 637 21% v | Dowex-50 263 0 100%
#g/ml pg/ml mM mM
+ H
Amberlite IRA-400 8037| 2167 737 Amberlite IRA-400 2637 2607 17
F *
Dowex-50 Dowex-50
i —+ 803 7 627 927 R + 2637 o~| 1007
Amberlite IRA-400 Amberlite IRA-400
g Dowex-50 _| Dowex-50
2 + 2007| 1987 1»  B= + 200 7 07| 1007
ﬂ;* Amberlite IRA-400 n;7' Amberlite IRA-400
o | Dowex-50 o | Dowex-50
- + 1,000~ 9757 4 * + 1,000~ 87 99 »
Amberlite IRA-400 Amberlite IRA-400

FEBT NH EBEUADOBTHNELRETSHNTI A Vs v = v 75 7 4 — %Rz, TOREITE6 T
AT & 51T 803 rg/ml DETLHEME L EUREBEA A+ VAZHEE Dowex-50 TAET % &, BETLHWEDRA L
BE SN TRAOMERCHET L, TORTMEL 637 pg/ml /R, ThEBLED DA D EBHAPRL2 % TH
otz i, TOHED NHs (1 263 mM 4R % AFCAE L TE bhiciiBRiciie d bhd. T2 NH
X Dowex-50 \CIE S hic. RICA—RA &S # 22881 Amberlite IRA-400 THAE L7S3HE X, MBE SO
BRICIEAS 216 pg/ml THECEEELRL, TOBPRILT3HB TH-71. SHCH LT, R NHs ik 2 ORIz
FRA EREINT, KEBSHRHEECED bRl SO X 5TRPD NH* 1k Dowex-50 i & » THLCBREIND

23,

BITHEWE D% L Dowex-50 3 L' Amberlite IRA-400 DZTh LR E I h, ZOBEHREOH IR
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0.2 0.4 ° 0.6 0.8
L 1 2 i 1 —
Rf Value® ! {

' —7
Rabbit urine % % é
Dowex— 50 g % %

AmberlitelRA— 400 %

Dowex-50
AmberliteTRA-400

Glucose é

K6 A+ vASHBRBIEUEC X5y FREBIOHPED - —s/mr< 7T
74— L BBH (7 ve= 7T HIEERSRRIGKE £ 5)

AMEATH D, RRTHEWECIEENOS - LR RL TS, o TRPICE T2 NHS IR D ETTHE
WBELRAETA A+ VAR CAET 5 LRI HRES D LEbhicDT, K% Dowex-50 TAE LK
%O Amberlite IRA-400 TRAE Lizd DTV CHE Lic, ZTORBIIERCRT X 5ICH 1 4 v siail
Bk AHIERO BTG 62ug/ml T ORI, BEMWEI A EBE SR, *OBPRIL 2% TH-
Fo. ¥1e, COHA NH; BERREEFCIZBE IRV EARETHHDT, D Glucose & NHs % A
mf,%@%Emovf@%Lt.?tb%,%6&%?&5KKM@Mﬂ%lvﬁ%m@Mﬂ%ED%&Gmm%
%% Dowex-50 & Amberlite IRA-400 TRLER Lt HIKAHCIIEZ FAA KB EBMICEED b, THIZXLT
200 mM 35 X 0% 1000 mM D NH.OH XFBCARE L iHECIIRA BB SR FER2CTEINDL Z L2

oY (ol

Ll EDREES S Somogyi- Nelson HEC & 2 R iEE R L THHET 2R NHS & U OR T E T A
F VEEBRBIISC X 5T, BekREIL, HEETFCIERNC Glucose DANFRET 2L Bbhs. Linl, <
NEBCEID B0, REBTHEWEL -7 v~ /57— 4 THEL, 14 vZREIRCsT 2B
WTEE L, ORI 6RT I 5, vy FIR, 14 VBREIRC L 2 MHBE L RELIC b O LMD S
Lo —at, BEET 2 7 —ACREE, _—_—%7 vE=7EEBRRICET, ETEWHEOBRIEZT 270l
%, vHFRTIE Glucose LN 4 D BEA R » P2 BRIcH, ZDR%E Dowex-50, AmberlitelR A-4000D

e CUEET 5 &, GlucoseBi—A X y F&inh, MORTHEWELTLCHRET D LB b LicoT,

] &

MEOEEC %A X h % Somogyi- Nelson #ill, MEWOERCHL Q212 2:0vbb T, RPEERETINL
EmEOBEN AKX, FRSRATHEL. £2C, ROEERC Somogyi-Nelson ¥k A& OIIEWHEC
SWTHRE L, FOREMBEOEELXBOLMCT B L L LT, Thh M A+ vadiEiiic X VAT 5 LREShL S
Lot TOBRFBEIIRD X 5> THA.
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1) v FRE%, Somogyi-Nelson i THAYER T5 & EIRNIEFCEL, HEWEOFENED LRI,

2) Somogyi-Nelson ¥ TRIEX ERT 5, EET5WEIL NH SIUBELUSNORTHETH - 1.

3) Somogyi- Nelson HEICxI3 % NHs™ DFEEIL, 745 ) HESRREHD Cu®t L1 4+ V&P LCu(NHs)L
ETeh, BILEIZ L D Cu0 OARAEIIHIT 2 &2y,

4) R NHs B LOWELAOBTEDEOBREITIE, BA + Ay Dowex-50, &1 + v 74 #bll§ Am-
berlite IRA-400 TAET 2 Z LERTH 5. ZOFE, FFTHHNL 100 ZEUR S fe.
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Summary

Following experiments were made mainly about the effects of VBi and its related compounds
on the action and synthesis of ACh.

1) The ACh-induced contraction of isolated ileum of guinea pigs was increased by the pre-
treatment of these examined substances.

2) Inhibitory effect of examined substances on ChE of horse’s serum was found only in a high
concentration.

3) The formation of free and total ACh in chopped tissue of frog’s brain was increased with a
low concentration of examined substances. The order of intensity was as follows: TPD>TPP>
VBi:.

4) In the contraction of rat’s phrenic nerve-diaphram preparation by indirect stimulation,
these substances showed a decrease seems to be a curare-like action in a concentration of 5X
10°M, but an increase in 107®M. Their potentiation for the contraction was more remarkable by
the pretreatment of DFP, one of potent cholinesterase inhibitors, or in the fatigued preparation.

On the other hand, the effect of these substances was somewhat or little in the contraction by

* BRI HE  Department of Pharmacology, School of Pharmacy, Meijo University.



