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— Abstract—

Formation of methylamine from N°-Monomethyl-L-arginine in Rat

Young Bong Cho, Young Kon Ahn, Hong Soon Chei and Choon Sung Kim
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After oral administration of 14C-labelled N°-mono[methyl-14C]-L-arginine into rats, 38.2 % and
14.7 % of the administered radioactivity had been recovered in the urine and stool during 10 days. In
the urine, 59.4 % of the radioactivity was recovered in the {irst 24-hours and used for the indentifica-
tion of the formation of methylamine. The strong cation-exchange resin column chromatography
showed 6.3 %, 7.4 %, 4.9 %, and 81.5 % of the distributions of radioactivity of the neutral,
monomethylamine, basic, and uneluted portions, respectively. The radioactivity of monomethy-
lamine portion reeluted into the column chromatography was 39.5 %. The radioactivities correspond-
ing monomethylamine in the column chromatography, thin-layer chromatography, and thin-layer
electrophoresis were 39.5 %, 37.3 %, and 28.8 % of the recovered radioactivity, respectively.

Key words : monomethylamine, N®monomethyl-L-arginine, column chromatography, thin-layer
chromatography, thin-layer electrophoresis
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ol vjd=n gl

19843 1= Bhopal® #AHE €249 methyl
isocyanate®] £ (Verma, 1987), ¥gAEAQ
dimethylnitrosoamine2} £ (Larry 5, 1987),
choline® lecithin®] HAM{Zeisel ¥, 1983), sar-
cosone?} creatinine®! A} Davis$ De Ropp,
1961), trimethylamine® tA}{Asatoorst
Simenhoff, 1965)%22 45+ monomethy-
lamine&
Azx BN A= semicarbazide oxidase
{Lyles®} MeDougall, 1989) ¢} plasma amine
oxidasee] ©3l9 3=, ol¥ FAYE formal-
dehydet thAl A3 2EAZ hydroxymethyla-
tiondFE7} methylation® ¥ thAlE o wjd=e
3HE Fx N-monomethyl-L-arginines°]
$A HAo (Paike Kim, 1980). °l9d=
mono-methylamine& A9 WA 4% 3%
E225E 4AE7 % 819 (Simenhoff 5, 1963;
Zeisel %, 1983), trimethylamine® kg3
dimethylamine2 2 WAIS7|= FrH{Asatoorst
Simenhoff, 1965).

Monomethylamine2 %<, |4E48, 159
7HEERA, Zet2E7gA, ZAEFRAAAR
78 982N O avEHe Ao FHEe
2 deE ¢2YelE FE A3 Agstm 3l
on, HF 53 ojfd uF FHEHS UR(Lin
%, 1983), fibloblast cell surface®| «,-macro-
globuline #4994, epidermal growth factor
(EGF) 9] Z&94 Maxfield 5, 1979), lyso-
sorme mediated protein degration®# (Seglen
%, 1979), insulin®¥A#{(Gomis ¥, 1984),
rRNAZ4 94 (Shickawa &, 1986) 5] c‘]ﬂ z}
fol BaEn),

Methylation®] ¢j#iA PAH€ N°-monome-
thyl-L-arginine® tA}Eo] methylurea’t 44
(%, 1986), 2}g-e] LAARA WA,
g 9714% JElie N°-methylagmatines] 2§
(=g a2, 1988)5te] A Y& B o
£ taEde 434 94 4

2 AFAe N%monomethyl-L-arginines] ¥
#eo| AHEE et AP T ALFLE mon-
omethylamine®] A3/do] HAHNU7I) BEn ke it

A2 44 (pKa) 71 10.73%1 €71E3E -

oln], & d7e| FAAQ SHoms, A, #FA
BFEAE N*-monolmethyl-14C0)-L-arginines]
WAFsE 89 oA 2353, X, 84189 col
umn chromagraphy® thAE82 stz Als, 8
Alge] thin-layer chromatography® WAMEE2
s, YA, 8A1ES thin-layer electrophore-
sisZ tIAFEAS e,

I. dEdiz 3 2y
1 dEANR

Dowex 50(x8; Hform; 200~400 mesh), fl-
avianic acid, methyliodide, ethyl chlorofor-
matet SigmaAle]lA, monolmethyl-“C) .
amine - HCl (specific activity 46.0 mCi/
mmole) & New England Nuclears]H, thin-
layer chromatography® 9% silicagel®&
MerckAtellA, 718t A5 5FFS 79389 A
g, aelz 4¥8FEL Sprague DawleyA %
o] HF 200~210 g} <A FFE AHeH.

2. N®*-mono(methy|-“C)-L-arginine % N°-
monomethyi-t-arginine2] &4

N°-mono{methyl-*C)-L-arginine ¥ N°-
monomethyl-L-arginine2 22} mono(methyl-
“Clamine® monomethylamine® 2%8 Zg%
(1986) 2} Wyl o=t Fdsha,
resin column chromatography® £3 - 233}
At 2oke flavianic acid® AMg3la do = &
3 FAAR AL FHFE AFEsA

223 flaviante® 739714 <l2a@4A (OH-
FZ A flavianic acids FFX711 A=
3L AR g SHEFE 43 HAEso] 2.0
%X 10° cpm/mi7t =2 FA3d FFREAE AR
2 g,

3 CMAIAIES] M3 % Al SEwY

APFEL dAEAANA 13 ST F,
N°-mono(methyl *C)-L-arginine (0.5 =i; 1.1
x 10° dpm)& ATEAE dF A4AANAH =
108 5¢t 85 ¥E 2iEle AT 2& 0.1
mol thated, W2 2443 AH PO FFHT 10 wE

ion-exchange
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et 228 A7 T2 0.1 =0l Waa 32
cocktail solution 10 &E 7}sta] ¥MAE& &3
ag.

4, 2A|22| Column chromatography

Dowex 50(x8; H+form; 200 ~ 400 mesh) 2
S AL St rYUEIE FHFE AFsn
Az 24/ AT 8AE F 0.4 =(164,000
dpm)E H32 FHFF 10 =2 828 F, M-
NH4CH= A& 253384 2 w8 29 - AF3d
o}, of B3 2 a%F 1 =mie) cocktail solution 10
nE 7152 AEE SFNRY. ER methy-
lamine¥¥-& oA s 4T ez E23y
WAbs & 29383

a8z 8 59294 monolmethyl-
“C)amine - HC1 489 0.1 «(5,500 dpm) & ¥
I AN RS T e MAeS AT

5. 2A|22| Thin-layer chromatography

silicagel ¥ (10 em X 20 ecm)2] FY A, H
2 2443 8AIR 200 1(8,200 dpm)st 40 %
methylamine 89 5 a& FFT F, 24
AzANAD, gz FREL92 n-butanol:H,0
‘pyridine:HAc(4:2:1:2) 8 AH&3i] AAsin 2
FAA ¥, 0.3 % ninhydrine ethanol&-%o2

@447 methylamine®#E EA @ ¥ origin
22 ¥H solvent front7A] 0.5 ¥ Fo] FFH
%4 1 mi7t S0} 9 counting vialeh ¥ cock-
tail solution 10 =% B3 A sE 239

68 2ME2| Thin-layer electrophoresis

silicagel B(10 e % 20 am)2] origin¥$<} A=
2473t 8AIR 150 M (6,050 dpm)E FH3tm A=
$ e FF3Hes &9 0. 1M-Na-citrate
buffer(pH 3.6)% Ab8, 30 mA (500 Volt)§A 55
7 A79% & a=49 9L8 [-539 e i
o WAlEE s

H &% 45
1. CIAARS) HALs

[-33e] uhdel @l 1093 AT 89 W
sty &zt 240208 FAFeS Esad 10
7+ 3d FA2 89k oA Tt 430,284
dpm3 166,068 dpm°] FAHIULE FAF
1,126,400 dpmel ¥igl 38.2 %, 14.7%7t 3+
3 $89ee 52.M %10 (Table 1).

2. 2Al22] column chromatography
[-43s] whdel ot AR/ T 45709 fraction]

Table 1. Radioactivity in the urine and stool after oral administration of N°-mono[methyl-“C]-L-arginine

Urine Stool
Days
urine (={) dpm/Q.1 mi total dpm stool (&) dpm/C.1 g total dpm
1 6.2 4122 255,564 0.5 105 11,025
2 12.8 283 36,224 84 219 40,296
3 13.3 196 25,872 52 91 13,832
4 12.2 ‘ 187 21,814 6.1 123 19,803
5 121 95 11,495 94 i0n1 19,594
& 11.6 98 11,368 93 99 9,207
7 9.3 179 16,647 25 97 12,125
3 16.0 111 17,760 74 71 12,354
9 17.0 101 17,170 8.0 85 15,300
10 14.3 103 15,244 9.0 68 12,920
Total 430,284 166,063
recovery (%) 38.20 14.74
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3l HAbs-2 33 Az, FEA5FS 30,500

dpme 24 F4%¥(164,000 dpm}e] 18.6 %°IH, .

olF 4 WA FARE(27] 4 fractions) el
10,400 dpmo2 %1179 6.3 %, methylamine
FEol 12,056 dpme2A F43Fe] 7.35 %ol
k. B2 AN FYF5,500 dpm) ol H]ste
BeEL 98 %olUtH(Figure 1). 1232 methy-
lamine®#< A " E2F Adl, methylamine®
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2500
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Fig. 1. The elution pattem of colum chramatography
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3. 8A]8%] Thin-layer chromatography

[-53¢] wgel o= 338 AL 7,309
dpme 24 A)|&3(8,200 dpm)l ®]3l] 89.1 %
o]9le® methylamine®92] 24459 (5-7 cm) 2]
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Fig, 2. Thin-layer chromatography

(Figure 2).
- 4, Q.J_\I.EBI Thin-layer electrophoresis

1-6%2] ¥ge 334 FTA1s2 4,950 dpm
o2x AR#F(6,150 dpm)el 80.5 %ellon
methylamine®] @454 (2 ~ 3.5 cm) o] WAlF
o] F3|4 WAabse] 28.8 %9 1,425 dpm2 g
Wew oj2rth Jufelide] HAEE YeERIRIT

=8
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Fig. 3. Thin-layer electrophoresios
(Figure 3).

V.1 &

Mono(methyl-“C)-amine2.2 %& T3
N°-Mono(methyl-*C)-L-arginine® nj#e] ¢
23& #4Y 7ol souE Fodie HAE
3lejof gl

FF o) YA RE ATRAT F, H2: UM
B AT 29 As S vwdy, Axe
1083 AT 8AIRe] koA F2PAlEe] 50.4
%e1er, ¥W FA= 44 W3yt =24 gsich
104t AFF 89 Ao AdA FHAbgele
2.6:124 AA7L gter Al 84 F
el 52,9 %°19th. 131 6YARE = 99 NS
58 WAk vidol 3] @tate] FAle] WAz
o] Aa} ZolAle AYPE o FU.

HZx 24472t HHE AR column chro-
matographyol 213 &&Fde] ZF HAFFoA
methylaminesl #3ste HWH%E 7.4 %°l9
om, methylamine®#&#%& A #g8 24,
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methylamine®l #1%@3= WAFsES 39.5 %°1H
4 WA AgEE2] N-monomethyl-L-argi-
nine WAs< 34.1 %= methylurea(Z9%,
1986) S°l &= A& AelH, columndl &&
g2 g3 A& e PAFeHFL columdl FY
3 WAME (164,000 dpm)9 22.2 %E 3M-
NH,OHell 93X = &&= A e N®-monome-
thyl-agmatine (9%, 1988)% #< 74714
polyamined Aot}

Thin-layer chromatographyold& 3|5 HA

%% methylamine®$12] W50 37.3 %S e

Wa glovt dARe] FHo) wWAlgo] YA HA
£ 39, thin-layer electrophoresisolxe &3]
WAsE 28.8 %7F methylamine@A 290 HZ
Ho] ez gle= 2 thin-layer chromatogra-
phyRt} $53 Eaxd0 2 dad & ok

Column chromagraphy, thin-layer chro-
matography, thin-layer electrophoresis®il]
methylaminef-¢l°] EF WAlgo] Bl Ho=
Bol N°monomethyl-L-arginine 2 ¥§
monomethylamine®] AJAdo] & AFoA Rl
Aok metA FFell columndl FF3IM e F7]
4 B4 g dF7t ok §2 EE, for-
maldehyde, methylamine, dimethylamine,
trimethylamine, methylhalide, dimethylsul-
fate, methylene chloride, dimethylfor-
mamide 59 C13gE0] gt JFAT7} o] Fo]
FAo2A N2 BETH AR LS EE A3
o} Aol oz XggFe] MEE /AL F 3
< Ao Algdrh

g e

Methylationdl 23l4 A=+ N°-monome-
thyl-L-arginine®] A FAEAS #F ] Fo
slo] wjAd=EE 8% 94 monomethylamine®] A
&2 2 jon-exchange resin column chromatog-
raphy, thin-layer chromatography, &3
thin-layer electrophoresisE $3t &1ttt

1085 AF FHAbeS a9 WA 74 7
TEAE Aol 38.2 %9t 14.7 %°1H, ¥Rt
vl 2.6:1°1dch

column chromatography°lX9] WAls 3+&
2 ZFARE, monomethylamine®®, |7|%%E,
Jgln §EHR gL FE2 44 6.3 %, 1.4 %,
4.9 %, 283 81.5%°1A}th. B3I methy-
lamine-#£9HE AL 8t WAbsS 3% 23,
39.5 %9 WAFeS eI

Monomethylamine°l] #33te WAFs2 col-
umn chromagraphyolxl & &&9°] 39.5 %,
thin-layer chromatographyclXle FWAls<
37.3 %, thin-layer electrophoresisdlX& & W
AP 28.8 % & Z7 B Fi ok

v |
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