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The Effects of a Few Stabilizers
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It has been reported from our department that a few agents, such as K,S,0;,
NaHSO;, nicotinamide have a marked stabilizing effect in vitro on metoclopramide
which is relatively unstable compound. ‘

In order to study the effect of these stabilizers on the action of metoclopramide
in vitro, the fate of this compound combined with K,S,0s, NaHSO; and nicotinamide,
respectively, was studied and furthermore, the change of the biological activity of
metoclopramide due to these stabilizers was studied by using the isolated stomach
strip of rat.

The blood concentration of metoclopramide was measured by using Bakke’s method
at the various time after intravenous injection of the mixed metoclopramide solut-
ion with the stabilizers. '

In order to study the excretion of the drug, rabbits were anesthesized and cathe-
terized into bladder for ~withdrawal of urine. After intravenous injection of the
mixed metoclopramide solution, urine was collected for 5 hours and the conjugated
forms of metoclopramide as well as the free form were determined by using Arita’s
method. In the biological study of the metoclopramide combined with stabilizers,
the contractability of the isolated rat stomach strip was observed by using polyg-
raph recorder.
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The results were following:

1. When metoclopramide was administered with nicotinamide as stabilizer, the
blood concentration of the unchanged from and the rate of the clearance of this
compound were very similar to that of metoclopramide alome. On the other
hand, other stabilizers, K,S,0s; and NaHSO,, brought about 40% decrease in
blood concentration of the unchanged form at 15 min after intravenous injection
however, the rate of clearance of metoclopramide ‘with K,S,0s or NaHSO; was
very slow.

2. In the case of urinary excretion, the excretory pattern of the metabolites of
metoclopramide with NaHSO; or nicotinamide was very similar to that of meto-
clopramide alone. But metoclopramide plus K,S,0s group showed the maked dep-
ression of excretion for first 1 hour. i

B In composition of metabolites, when metoclopramide was administered with K,-
S,0s or NaHSO;, the sulfonate conjugation was predominant. But the glucuronic
acid conjugation was predominant in metoclopramide plus nicotinamide gronp.

4. In the experiments on the biclogical activity of the metoclopramide, this comp-
ound exhibited the marked contracting effect in isolatd rat stomach strip. Spec-
ially, the meetoclopramide combined with K,S,0s showed the strong contraction

. of the isolated strip, suggesting the potenciating effect of K,S,0s on the action
of metoclopramide in the isolated strip.

12 metoclopramide (MCP & B%):= 4-amino-5-chloro-N-{(2-diethyl amino) ethyl}-2-
methoxybenzamidez. A 19643 Justin-Besancon ¥ Grivaux“®e] oJsjx g0z Sl
Aol 9o RAIAAL 15 ABAA HBESHN S¥ETEo] Y& walzeh oo Jacoby
W BrodieP= fA, U5ol, A5 AQA H, +TRBESH TTEEM Ao B
sk,

Eisner?,” Hay®& /Mo #BWH & 443 A8 MCPs F¥2-§o| atropines] <
3ho] HEpiY & 29, Tinker®, Howells®, Johnson®= AdA B, +TiEBIAL
2 FEAE] dolkont wdde ¥ Ao g nasigld.

22| 3. Connel®, Kreel”, Johson'®.e [EHKEEN A MCP:= HRAY SRR 254
71V B e 4 98 glota sted.

¥ MCP9] AR R#l sl A Aritalb'»950] 7 9504 st Neglucur-
onideg} Né-sulfonater} £ ¥ < w3lc}. 2% Bakke o Segura!®:= %4, =7, A%
2] A¥elA N-deethylationg #EinstR L Tengs' e HEMHME 2evle1eds]E o §3d
N-monodeethylationz} N-dideethylation {4 BE#S Tl st .

MCPe] o} & $pabs) AN 23 dFE ethanol®) BikE Fo} Fohe 2128} gr-
iseofulvin'® g YA 2 FF o F4% AAAZA n apomorphine’®e] §REMPEHINH
fERlel sistel MCP7F #pigiche 4571 91¢ ®olny MCPeol didt thg <89 gk o
AAE AT 22 QL o 19743 %S W FHOs MCP K@tk 22 4FdA
pot. metabisulfite, sod. metabisulfite, nicotinamideSo] KEpEAANA 43 42 & e+
d¢ wastgglo. -

ol ol & EEACT L8R MCPY R v A& ¢ TH514 ol & EAlE B
HE FAAE KR AN FAT o #Ye] b o3 BAEE 2 dhf] 2% ]
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Metoclopramide-HCl (Dong wha pharm.), potassium metabisulfite (Showa chemical
Co.), sodium bisulfite (Kisida chemical Co.), nicotinamide (E. Merck), chlorform
(Tedia company Ind.), 20% urethane solution, 0.1M sod. borate solution (pH8), 1/15M
KH,PO, solution (pH4.5), 0.1% NaNO, solution, 0.5% ammonijum sulfamate solution,
0.1% N-{naphthyl-(1))-ethylene diammonium dichloride solution, Krebs’ solution [Co-
mposisition: NaCl 118mM, KCl 4.7mM, NaHCO, 24.4mM, KH,PO, 1.2mM, CaCl,.6H,0
2.5mM, MgSO,. 7H,0 1.2mM, Dextrose 10.1mM., ]
B B
Aminco-Bowmann spectrophotofluorometer (American Instrument Co.), Coleman Ju-
nior spectrophotometer model 6C (Coleman Instruments Co.), Clinical centrifuge (Kok-

usan Instrument Co.), Shaker (Isui Co.), Grass model 7 polygraph (Grass Instrument
Co.)

R & 7 &

RBHY-—FELT BE 1.8~2.5kge] wgo] £ HHRES 12407 4SS  mbyem
WE 3 REp] B3 PR8N A-83t5lon] Rate $4E 250g9] 3 oA HE A 2s
o BEALRSE A 272 eSS ASsdn.

R AMEE FiE—1% MCP 40mlel NaCl 0.9g¢ 2§40 %ol 100mlz w59}
1% MCP 40mls} NaCl 0.9g3} K,S,0; 400mgg FH40] o] 190mlz w5%ich. 1% MCP
40mls} NaCl 0.9gz} NaHSO, 400mgg- FF4o] %o 100mlz 3159ltl. 1% MCP 40mlsk
NaCl 0.9gs} nicotinamide 400mgg Z {4 34 100mlz wlkE¢iv}, :

fish MCP2| BERE—MCP 3l MCPo} LM RAEHME KR 45 ke MCP 15mg
€ Agde] A FASI 15min, 30min, 60min, 90min vle} Mgk 1mld =3 ste] 0.1M
borate buffer buffer soln. (pH:8)& lml ¥& Ao QICHCL 5mlE wo] 1475
<k ARFT v A Lestd CHCLE ¢ 2ml A4 sstx 1/15M KH,POI(pH : 4.5)
4mlE Y1 2087 AP o8 94 3l skl KH,PO,5 ¢ 7 5ted 4 Aminco-Bowmann type
spectrophotofluorometer & A}-4-3to] #HE S Al A Mmbp@EES &Histg o (Chart 1.)

Rep MCP2| NHu&#HH U RRMME e — K% 5E ke 20% urethaney 7.5mlS-
B FEAISTA RifEA 2l ok-& ke® MCP 15mgs] siwdebe kg o} Aol FA3ta Nelat-
ow’s catheter Wdol AAAAA Aol Advht RE AA 5] 24 @bt

Rep MCP 538 © Arita /75:'2 ¢ 5(fstdeh. & sample Imle)] 0. 1N-NaOH 5mls} CHCI,
SmlE ¥ 3 2087 A3 o8 G4 E2 st CHCLE 3mlE A%s| 23k 1/15M KH,PO,
dmlE 2L o3 ohA 1083 Aeksta 94 Felste KHPO, 8428 #std ohe @of 7
< o olste diazofk Aot EM A A 540nme] 4 Coleman Junior type spectropho-
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i Blood 1mi

@ add 1ml of 0.1M borate buffer soln.
®@ add 5ml of CHCl;
® shaking for Ihr.
@ centrifugation

CHCl; layer 2m1]

® add 4ml of 1/15M KH,PO,
@ shaking for 20min.
@ centrifugation

Aqueous layer \

excitation wave length 310nm
measured at<
emission wave length 360nm

. (excitation wave length 310nm, emission wave length 360nme] & &)
MCP pg/mi= Lt=Et

" Fs—Fs’ x10

Fs: standard (MCP 1pg/ml)2} fluorescence intensity.
Fs’: blank (standard)¢] fluorescence intensity.

Ft: sample?] fluorescence intensity.

Ft’: blank (sample)®] fluorescence intensity.

Chart 1. Fluorometric determination of MCP in blood.

l sample l
i
| l |
f 1ml , ! 1m ’ , 1ml ’
1) 0.1N NaOH, 5ml 1) IN-HCI, 2m! 0°C 60min | 1) IN-HCI, 2ml 100°C 4min
2) extd. with CHCl,, 5m! | 2) IN-NaOH, 3ml 2) IN-NaOH, 3ml

3) extd. with CHClL, 5ml 3) extd. with CHCl;, 5ml .
]CHCIQ layer SmI’ !CHCI;, layer 3mll ' lCHCIa layer 3m1|

extd. ' 1/15M KH,PO,, 4ml extd. 1/15M KH,PO,, 4ml extd. 1/15M KH,PO,, 4ml

’ Ag. layer 2ml i ] Aq. layer 2ml l } Aq. layer 2ml l

1) diazo-coupling 1) diazo-coupling - 1) diazo-coupling
2) measured at 540nm 2) measured at 540nm 2) measured at 540nm
EN N e |
C, =amt. of unchanged MCP in 1ml of urine.

C,—~Ci=amt. of MCP equivalent to the glucuronide in 1ml of urine.
C;—~C,=amt. of MCP equivalent to the sulfonate in Iml of urine.

Chart 2, Method for the determination of free MCP and its metabolites in urine.
tometer 2. ZA gt}
MCPe| &k : ©2| KH,PO,£4% 2mls] 2N-HCl 5ml% Y31 0°Cz %A &
0.1% NaNO, 0.5mlg o] 4 &gsta 4%7 ¥ g 7} 0.5% ammonium sulfamate
ImlE @3 4F-F4 0.1% N-(naphthyl-(1))-ethylenediammonium dichloride 1ml%
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0L WA’ oh ARstHeh

N-jgamEel See B —N-glucuronidex sample Imle] IN-HCI 2ml& g3 0°Cel A
1A 7E wA st hnk o EEA Z ot

N¢-sulfonatel- sample Imls} IN-HCl 2ml2 @3 100°Cel A} 430l 4 fughste] MAkS&E
ARt

olgl Al ksl Nt-glucuronide &8 N*-sulfonated & Rt MCP S#ES ik ot &
Z3te N-{fE&HHES B¢ ftEstg o (Chart 2).

wiH BUIRS WieEe BB Vane®™ Jiike Tatod HEpstgch. & A §E EiliE
9 ER#WSY #EVE % lemZo] domz A hL95% 0, 5% CO, BE gasE T3t
"4 37°CR g2x17] Krebs’ solutionfge A < W?@@@jg Grass model 7 polygraph%
A48l mAFSHE o

=17 MCP 10-*g/mle] %—"l.‘ oz AR A BHULE AATE e LERE 2
2 394 FEL54 F dg%e Axd e gA AR MCP+&E/ME #44
mly FE= so] YgiEdhiRe poly graph ko] mAlstg ol

< F=
1

0t-g/

E e &K &

MCPe| meigps #{E—MCP K-S KR & "“Z/‘P T o}g 47 15, 30, 60, 90
Fol 84 Fo MCPsx% vlast Ax}% »wd(Table 1)

MCP 515 Fo} 7o MCP ¥x7} 1584 3.32, 3030 2.38, 603 1.47, 90%o) 0.7 3pg/
mlz 4 HEAEES Vel ZERY 29 2495 B9 A+ nicotinamideFo] MCP
A5T W ET AFE e Yo KSO, % NaHSOZ & I5¥ajA MCP ohEw) ne}
0% 4 de BT ebi ok Aztol Aabwe) sheh Sla WAEES Vel 60%3
90%o & MCP 95 %123 5xo] g4 dxpol & vhebilal @gte.

Table 1 —The Changes of Free MCP Concentration in Whole Blood of Rabbit ;After Intrav-
enous Injection of MCP Alone or with Stabilizers

Time Drugs
(min.) MCP MCP+K,S,0s MCP+NaHSO;s  MCP+ Nicotinamide
15 3.32%+4-0, 22%% 2.11%0.16 1.97+0.23 3.4940.24
30 2.38+0.10 1.631+0.23 1.64+0.21 2.5540.23
60 1.47+0.06 1.484-0.14 1.20+0.17 1.07+0.10
90 0.73+0. 04 0.91+0.15 0.8740.12 0.810. 06

* MCP in whole blood (pg/ml)
#* MeaniS. E.

Rep KpES #E—KEd MCPFAN S ANFAT o 44 1,3 2 5X 7k Fo R
Fo2 WA 5= MCP, Nf-glucuronide (N*-G=. %), N*-sulfonate (N*-S=E E§)E =A%}
q ¥lmg A¢ 2 (Table 2) N-HAHES £ 47 257 0~1A A B} 1~34
7k Aol wjAd ko] FA fﬂ F7rskR om 3~5A 2k Abolo] WA 3 g4ty A dE Eii o
MCPE 3413 Fol A% WA AR E ek,

MCP w5 x4 0~1/q Zve] ROl 17%, Ne-G A140%, N:-S/b 43% Aot 1~3
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Table I —The Effect of MCP Stabliizers on Urinary Excretion of Unchanged MCP and
MCP Metabolites in Rabbit

H Metaboli Drugs
ours etabolites _
' MCP  MCP+K;S,0; MCP+NaHso, MCE+Nicotn-
A #e % #g % pe % I3 %
O~1 MCP 596 17 163 9 365 5 267 P}

NG 2,141 40 1,105 57 3,603 47 3,298 48
NS 2,257 43 644 34 3,735 48 3,252 48

1~3 MCP 1,243 15 547 6 944 11 464 6
NG 4,097 50 4,216 45 3,286 37 4,261 58
NS 2,929 35 4,709 49 4,512 52 2,649 36
3~5 . MCP 240 11 403 10 139 7 100 6

NG 853 41 1,377 33 1,034 56 1,055 61
N¢-§ 996 48 2,418 57 688 37 858 33

Azt kKRBl 15%, N-G7} 50%, N-S7} 35% = @siste] ER#@PS N-Gol A&
et gl (Figs 1).

K;S,0:9 Jg—0~1A7t) FKfHiwol 9%, N-G7} 57%, N4-S7} 34% 5 o} 1~34]| 2be]
£ RRBO) 6%, N-G7t 45%, N*-S7t 9% =2 AR 3~54 %l Kol 10%,
N*-G7} 33%, N*-S7} 57%= W3lste] Alzto] Adel wheb ROl N-Gol A N*-S= 4
#F3-& ebl e (Fig. 2).

‘NaHSO, o gk—0~1A 7ko] R{QBPo) 5%, N*-G7} 47%, N*-S7t 48% Ao}k 1~3A 7+
Aol A& RQ@pol 11%, N-G7} 37%, N*-S7} 52% = Wistsle] A48 BB
NSl ¢ vebgl o1} 3~54 2ol & KRBPOl 7%, N-GA56%, N-S7t 37%= shstol
BA ERE#Y NG istd ¢ Jehy o (Fig. 3).

10+

8+ T

mg of MCP

MCP-N*-glucuronide .

2-\\\ N mzmnmmmumn O XY MeP-N*-sulfona:
AR\ i
Time(hr.}5

Figure 1—The patterns of urinary excretion of unchanged MCP and its metabolites in rabbit
administered MCP alone (Dose: 15mg/kg). Numbern in rectangles indicates the
percentages of each excrement to total amout recovered in each time interval.
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5
Time (hr.)

Figure 2—The patterns of urinary excretion of unchanged MCP and MCP ‘metabolites in ra-
bbit administered MCP with K,S,0; (Dose: MCP 15mg/kg and K,S,0s 15mg/kg). -

mg of MCP

5
Time (hr.)

Figure 3—The patterns of urinary excretion of unchanged MCP and MCP metabolites in rab-

bit administered MCP with NaHSQ; (Dose: MCP 15mg/kg and NaHSO, 15mg/kg).

Nicotinamide®] & 8—0~1X ko] fR#io]l 4%, N-G7} 48%, N*-Sr} 48% Aot 1~

3A7E Aol o] EARHMol 6%, NGl 58%, N¢-So} 36% = Watstgi 3~5A 3+ iR
ol 6%, Ne-Go} 61%, N-S7} 33% 24 HR#MHS N-G& vehich(Fig. 4.
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i Ee] HW—ANFEA4® g SAL AR PR A% HRE 2w (Table 3)
MCP: 8129 49%7F £ Hiksl on] K,S,0,9} nicotinamidex 50%A =24 KEHS]
gge M2 ggl ot NaHSO,& <7k wobd 57%7 Bhifsisich.

Al B 27 MCP 952 NG+ 94d glon KS,0; % NaHSO;& N*-S7t
2214 ¢l o} NaHSO, Rt K,S,057F oFzt 74¢ vhebfith. nicotinamider MCP 2%

104

mg of MCP

. \\ \\\\Y\\\\ 3;\\\\\\483\\\\\\\\'”

1 5
Time (hr.)

Figure «—ne patterns of urinary excretion of unchanged MCP and MCP metabolites in
rabbit administered MCP with mcotmarmde (Dose: MCP15mg/kg and ncotinamide
15mg/kg).

o 22 S el e NG o Fohebe Jeblleh. KRB PRtES 2 nic
otinamides} A H 3 vH& K,S,05, NaHSO8 ol it '

Table I —The Amount of Unchanged MCP and its Metabolites in Rabbit Urine Collected for

5 hrs
Drugs
Metabolites MCP MCP+K,S,0s MCP+NaHSO; MCP+ Nicotin-
. amide

£g % #g % g % rg %

MCp 2,379 7.4 1,118 3,5 1,448 4.5 831 2.6
N¢-G 7,001 22.2 6,698 20.9 7,923 24.8 8,614 26.9
N¢-S 6,182 19.3 7,771 24.3 8,935 27.9 6,489 20.3

Total 15,652 48.9 15,587 48.7 18, 306 57.2 15,934 49.8

9,: percentages of each excrement to I. V. administered amount.

S YIRSl YWiEER cist ER—317 Y EREESY 54 Hstd MCPE 107‘g/ml
o FxoA 2.50 A KEES FES vehds ‘

Z+2e 2% 9] NaHSO,9} nicotinamide @50 2 FoFd ¥ g0l ot KS,0:=
ket WAEERNS JrEe JEPR I MCP 10-4g/mlst K,S,05 1074g/mle FAle] $oidt 2zt
MCP @5 2t} o 72 WEEAe Jebils (Fig. 5).
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] Imin

_ ‘t ' ] t :

10* KaS20s 10* McP MCP + K:S:0s wnit: g/mi

Figure 5—Effects of MCP and K,S,0; on isolated longitudinal strip of rat stomach.

% %=

MCPg& Justin-Besanconb®e¢j 2}3te] WA slo] ERKERS>'"¢ 74 A FEE REM
24 WmEe T At ,

EHESTD L ABENAA MCP #is#(kE K,S,0,, NaHSO; 9 nicotinamides-2| %%
Bt ZE(L Adle A& @Ek Qo] oo e ol & RERT AR A MCP 3
dqste] sl A Qe WEES BEE At & AR HFL Aol

MCPe] f#fe N*- RAE(EAIYSD diethylaminefilg{e) M ethy(b{gH ¥ TE4AY
A 4R Uk, '

N-$14 e 2 glucuronide &R (N*-G) 2} sulfuric acid esterFE(N*-S)& g4 M
ethylfte] @A glol dolvkez B Eoe MCPY HA#H4, N-G 3l N-S& Estgle.

MCPx = ATFste it Bornz B HRAAL A5 d8 dolve #BR
BMLE Bdate Aol FAW PRl Tk HEEEET gloir] st AR AAFA &
gl SRR .

fuhe] MCP 4] A5 4f¥ojA Bakke 5l Segura'®y F¥¢] whe}l 2ho7} gl
A7 & 2.081, A+ 1,197, REE 4.1930.2 HEEE $5sded RES ALY 2 B

ol A= BEER 1.21524 A9 ¥ £3 £3& ehigic (Fig. 6).
101

log. pg/ml of MCP in whole blood

0-51 MCP
0.47 e MCP + Nicotinamide
] §mimimim = MCP +K, S04
0.24 —— a—a~—A— MCP+NaHSO,

]
0.14

1

1
0. 05+

AL‘——_—_—_‘____—_______—J————_‘
i - 1_;-
1/2 1
v I Time (hr. ,

Figure 6—The changes of free MCP concentration in whole blood after intravenous injection
of MCP alone or with stabilizers.
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MCPo} u) gl nicotinamides] Fg2 H=2 ¢glo] AL v L£d} K50, 2 NaHSO, &= A&
15%o & MCP 252t} bl 0% 8 5t dolgont BAMEE SUddA HER
B 77 0.677 0.6722 VeI ARME AolA Mg 6057 38 AY w&ay
t}(Table 4).

Table V—Elimination Constant and Half-life of MCP after Intravenous Injection of MCP
a.lone’ or with Stabilizers

Drugs Rate constant (hr™?) Half-life (hr)
MCP 1.215 0.57
MCP+K,S,0s 0.677 1.02
MCP+NaHSO, 0.672 1.03
MCP+ Nicotinamide 1.162 0.57

MCP] RepRai#e] shifte] sl A Tengs'0 e Az A 71.9%, 77} 65.3%, AdeA
77.8%7} 24X 7k el Pt stRedl & HHEAAE MCP &5 Soiq Ax Foizke
50% 73 =5} 542k ‘M Pritsl gl om] R@EY] B N-GYN:-S) K#H] £o2 et
st .

Ol AL 642 Fabel 50%71 PRSI AT R B N-GN-S) Ry £oldst
£ Arita 2] n 3o} I Ak

283 RENE 98¢ 27 547 A9 @ik Ee 16mg FstE A MCP 253} 83k
ol 7 gl ot N-Huade] Hzkd 0y dss 24 g4t

F K,5,058} NaHSO,o] & A zbe} whal N4-Go| A N¢-Sz [K#pe] Sol st es &

+ Ao o] AL NaOHSO;e]] ®l & K,S,0¢1 A o] 5 =A vhebyket.
°]§ sulfuric acid ester ARl S SO--,7} ATP &4 Eikftse] #AE Lo
2.2 K;S,05 & NaHSO,7} SO--,9) #¥7t 24 gote T A $Zo Ax dAtodh.
= nicotinamidex‘z- MCP® %, K,S,0; & NaHSO,ol w)ste] Algd A abo] obe} NG 7} $-
A Al Frhg-e vebic.

AL glucuronide el dolite 5} o= UDPGs} NADG <ls) UDPGAS JEt{Ls]
o} glucuromde BHEE L 27 £u? nicotinamide: §ERI] ] NADE ¥ 3tst 2 24 glucuron
de & fﬁ:‘&ﬂ%-r A& Aolvha EMEE S glor REY Pee] FERIAIL Fol& 2
% MCP g%, NaHSO; g9 nicotinamide: »] &3 #{LigH e »ol} K,S;0;& 0~1A 3td]
€ MCP vl gte] fRE4he] Eo] QA5 gasgdrist 1~343e] F48 F7H5tL  3~54)
A xE A% FA5L Q¢ B4 Aot

ol MCP7} wlmd zgukg o] ‘“’}t o &3tmz K507 37k2] RERIFAA A
d el AL EHAAA B F& Aoz A4,

HElhel A3t ikfEESS A3 A e Hay?» b B R Ed 4 MCP 2x1075g/mle] A 3w 7}ef
A FEYAE RIFL ot EHlEt At KERA ASsrlde A%A gsted £
EERl A4 79 B EAS 1074g/mla A 2.54 B9 MRS el
{ERe Ffov} BRA o atol7t gl

9E ZEAE E 980 99T ot KS,0.71 oFa dkfEE A e MCPQ— <3t
wl iR VPEb g Eolgin. .

ol 4 REH MCPS] gt wlAe Ae 2 FHEhd Aa 8¢ FFsted LER
<€ 7Hio KS.O1 Ad et wgvt. '
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fat

MCPe] $41 fiiia] m A% K,S,0, NaHSO, 3 nicotinamide$ ] 22EHls) 43¢ 2=
sl e g A%E A '
1. iR o E4&EEs MCP 9% o nicotinamidel= & ##H& vebion K,S,
' Os 5 NaHSO,& 15%0] 4] MCP ©tEo rrh o 40%9 74T vehflont AR
B Ssige
2. Reb (B A 527 Bt MEbEe nT v 2sgod KS.O0E 0~1A7t
HAE B IEEAS JER
3. fomsl e e MCPo] ula)A K,S,0; 5l NaHSO.= Né-sulfonater}t #fnsie 7
k¢ JEFY I nicotinamide: N*-glcuronider} Z7}sli= 7 8L VERWTh.
4. B B BRdA ZEAIES W gl glglot KS.0s% MCP Wi e Mol #iin
fefi€ vheb
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