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22} 313 wetA| Q) dimetylnitrosamine(DMN) € Hamstere] 7-7F5o938FS o 7h2] o}
a) A A ol u] X o3 3F-& 7% 81~7] $13}<d reversed phase liquid chromatography®] 2 & <}
v AbS st DMN& £o% A¥ie el Ao opr|xile] st thad uls
aspartic acid, glycine, glutamine, histidine, proline, tyrosine, leucine $-& <} 28], valine,
tryptophan ¢} 3wl, phenylalanine-2- 2} 108} $7}8}< 3., threonine& 23%2 743819 2.0,
serine, alanine, arginine, methionine, isoleucine, lysine<- & ¥H3}7} ¢lsdc}.

Abstract : The effect of the chemical carcinogen dimetylnitrosamine(DMN) on the com-
position of amino acids of the liver in hamsters orally administered with DMN was studied
by using the reversed phase high performance liquid chromatography technique.

In the liver, the concentration of aspartic acid, glycine, glutamine, histidine, proline, tyro-
sine and leucine were increased ca. 2-fold of those observed in liver of control group, valine
and tryptophan were increased ca. 3-fold, phenylalanine was markedly incresaed ca. 10-fold,
whereas the concentration of threonine was decreased, serine, alanine, arginine, methionine,

isoleucine and lysine were unchanged, respectively.
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A 7} ¥-315 1 245 +& progression®) HAIE A
gt

3}t whebA] FolAl DMN2 DNAY 4#71E A
7}ehe shat A2 welabg-g d.ov)7] fsle] A
W oll 4 oxidaseol] 2] dealkyl®}t=l¢ monoalkyl f%
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£ N3, 02 040k Y

DNA 27} Feoll vig2sisl 3717 2l-& o DNA9
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£ thymineo] adenined} #-& o] %4 Hr}l. &, guan-
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TahA Hp s

o) ¢} zho] AL #=joial DNA7} FHE R L3514
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q) = AAa 722 #HEr) deojudd chAle) ofn]
Al w48 ADsta, F93kE mRNAC ¥ 3
= A7l Aabsy, o] AA4kE mRNAS codond &
A oAl HEEFLR s tRNAC HEH
c}, o]u] W& E codonl g glal olwjiilte] uimA|
o
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AlY FE-& AF 3~43% 9] Syrian Golden ham-
ster& Al-§-3}l9 2, A ¥ Tl DMN-E 50ppm o 2
A gl gAsle] 45 Fot AFRo] AN EF 31
ooy, DMN$ FF38x %42 721& dxzF22 3y
o} a2 AETe] e A3t AY AER A
43kt

YT F 2L T AL AR AH3ted
ol ¢ WA R Ml 9o At 4T B
&}ed a1, 2g2] 7ol perchloric acid 3mLE& 7}3}%] hom-
ogenizer . v &} t}-2 10000xgel A 1048-7F 4] #-2]
sle] AFEH-g —207CellA] Bste] Algs)eich

2. Alefe] Hj=

2.1 o] WA Alek M=

Wright stain(BDH Co.), glycerin(Wako Co.),
methanol(Merck Co.)& AFH&3}e]on], ek
Wright stain 0.3g3} glycerin 3mL-& 2a}alwtel] 1@
3 A zota] dwfo] 7} glAl & th-§- methanol& 44
3 A7keted 100mLr} S =% shelch Y S42
KH,PO; 6.63g, NaHPO, 2.56g& 1L EF-ol =4l
* 2M H;PO.E pH 6.47} 5l =8 A3} A14-3l4
o}

2. 2. ofo|icAb M@k Al9f

Aspartic acid, serine, glycine, histidine, thre-
onine, alanine, arginine, proline, tyrosine, valine,
methionine, isoleucine, leucine, phenylalanine, tryp-
tophan, lysine, EDTA+E Sigma#l & Al-83}%]7,
Acetonitrile2 Merck#) & AF-8-&}3dch.

z} amino acid A2} 10mME wH5o] 5 S 2
2 A8k, ol F A oh-g-3t 7o) Al =t

Journal of the Korean Society of Analytical Sciences’



Dimethylnitrosamineo] $¢1% Hamster 7 42} o}w] Al 41 167

A€ :0.07M CH3COONa £--§ 2M CH:COOH
2 pH 657} |8 A sg 2, acetate

buffer®} acetonitriled] #lE& 975:20
(V/V)2 &%3)3, A8 995mLei 0.01M
EDTA 2504L& A7}ttt

B£-9Y : Acetonitrile : Deionized Water : MeOH =
354:400:119: (V/V/V)& #}of ALg-8lg
o}

3.72| 71

Homogenizer+= BiospecA} biochomogenizer& A&
3ol 31, 81v] 7S Olympus(Model BH-2) & A1-8-31¢]
oo, 2HEYTA 471+ Coulter counter S puls 115
Ab4-5l 2oy, HPLC+> BeckmanA}l®] UV detector,
autosampler, temperature control heater & A&
g3, AB SEASE Yl WatersAl9
Pico-Tag Vacuum Work Stationg A}-83}3ich

4. gde WET T &Y

o g3 WA R 203 el AL A3l
A g}, £ ¥l g AE 7 AR FY
AlA = Y- F £F 243}y, differential count
(FEA ) E 317 $l 8 slide slol 2 TR A&
18} Hojx=e] 31, smeardled 2@ t}-§ wright stain
o2 gasted WolF o PUASE stk

5. Amino acid M3

7} 2g-% 5% perchloric acid €% 3mLell ¥ )&
4ol A vl she] 10000xg 2 108 F2t YA F% F
A5 -g At o) 45YL Millipore Millex HV
Filter(0.45um)& ojs}sled Ah4-8l9].em, MeOH
350uL, H20 504L, triethylamine 50uL, phenylis-
othiocyanate(PITC) 50uL-& &3t #=a A<t
& 9rE9ich 7 WA sl dL A8 W 2E £
95uLell §4 Ao 25,L& H7F8ti Vortex mixer
2 3P 23d oS 2082w AEck vacuum
stationol A] 4087t s8] A2 F A1E tubeE 7
ol o] FAF Ag) 400uLE }3ln 232 484
7o, 488 A EE 045um filter2 A% )&
HPLCel F<i3t%ch

o}u] - AFE reversed phase liquid chromatogrphy
Wo g Aegsiglon, ¥4 2L Table 153 71, o]

Vol. 7, No. 2, 1994

Table 1. Operating condition for the assay of amino
acids by HPLC

Column Pico-Tag(4pm, 3.9 300mm)
Temperature 40C
UV detector(UV 254nm)
Sensitivity 0.05 AUFS
Mobile Phase A :0.07M acetate buffer : Acetonitrile
(975:20, v/ v)
B : Acetonitrile : H,O : MeOH
(354:400:119, v/v/v)

Detector

Injection 20ul.
volume
Run time 60min

EAHe Heinrikson® ¥& o] 43k}, obnleAte) 5
=& o3 7o) Attt

Amino acid 5 %.(zmol /L)

_ __ Sample peak area 23wl 2
—mm— X Standared F% X 3 Al

(umol /L)
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Hamster+= DMNE Fo33}7] A|a}sle] 25de) 3
Hata A 1~2vte}y F7] Alapsld 3, HzFe] M3
2 55gell A Q0go.2 Frletg ont, AY Tl e 50g
o 4 6lge 2 AAH A AF F7HE ep A dsict
T3F A B JedlE g £ = H 249
o Y g-Eo] 2 v E57F A= o, DMN

7He §ehte 2 v wElel & o, Y FolAe U4
4 wbge] vtebya, e oy 4 ¥4}
A=k

DMNell 93 7t &4 A 2§ <l &sl7] s8] A&
smeardle] MY -TE 7HH A 4 (differential count )t
A3 Table 29t Zrt. F WP F& 2Tl A=
59156 thous /LE viebygtir, A¥ Tl A& 10.6+ 1.
22 thous/LZ &R} &4 F718 velich
Wl g o] 73w A 426 A segmented neutrophil(SEG)
o} T 2Tl A 220470 2 vheld s, DMNE 5
g AETAE 624502 dE2FRG FUREksh
Monocytet t2TlA] 370702 ey, ATl
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Tuble 2. Change of the number of white blood cell

L

Tuble 3. Change of amino acids concentration in liver

w B C
Group | Total |SEG(%) | LYMPO | MONO
(thous/L) (%) (%)
Con- 38.8+3.96 | 55.0+5.52 | 6.3+2.28
9+1.
trol | P9ELE | o0y | 3z | (370)0
59.0+6.98 [ 24.3+3.88 [ 16.7+7.59
6+1.
DMN |\ 106£122 1~ 6o54) | (2579) | (1767)
Control : Not administered with DMN
DMN : Administered with DMN
* : Number of cell / mL
thous /L : Thousand /L
WBC . White blood cell
SEG : Segmented neutrophil
MONO : Monocyte

LYMPHO : Lymphocyte
Each value represents the mean +8.D. of five ham-
sters

Ae 176702 d2F2ct 373 $oiskdct 34,
lymphocytets o) 23| A 325670 % vielwta, A ¥
dlAlE 257970 2 g 2P R} Zha @S vehll Ao
xg, AYFAME vlds A ErE 2dsldo). o9
o] SEG2} monocyter} F7Feti, v) A5 A 27} 1}
et fAS dubE e 2 ofFF W Fofol o3 4 &
2o} #ab W 2, oA o dlE]l Aed ey
Q2

s}apubebAlql DMN $od2 £4H8 7ho| A1 9] ofn]
XAl 2A e HEE ] A8l 7k olw|xAlE 3
28l FA3lgl 2w, standard amino acid chrom-
atogram< Fig. 13} 23, o 27} 4879 amino
acid chromatogram-2 Fig. 2, Fig. 35} 3},

DMN-& 533 AT Ztell 4] amino acid ¥ %
W 3l Tuble 37} 7o) Yelwkon, A3l A2 ol
X4re) g o239 8| 23bH  aspartic acid & 4.
0+0.71umol /Lol A 6.4 +£1.19umol/ L, glycine& 22.
3+4.05umol /Lol A 54.7 4 18.8umol / L,
2 79+ 1.37umol /Lo A} 14.5+2.20umol / L, histi-
dine2 3.5+0.93umol /Ll 4] 7.4 +2.53umol /L, pro-
5.8+ 0.54pmol / Lol 4 11.7+3.47umol / L,

glutamine

line>

Concentration(umol /L)
Amino Acid Control DMN
Aspartic acid 40+0.71* 6.441.19(160)**
Serine 4.3+0.38 4,7+ 1.53(111)
Glycine 22.3+4.05 54.7 +18.8(245)
Glutamine 794137 14.5+2.20(183)
Histidine 3.540.93 7.4 +2.53(208)
Threonine 1427+ 144 2.644.50( 23)
Alanine 51.0+8.50 51.246.67(100)
Arginine 0.0+0.00 0.0+£0.00( 0)
Proline 5.8+0.54 11.7+3.47(204)
tyrosine 0.24+0.01 0.34:0.19(155)
Valine 1.54+0.52 5.24+1.66(349)
Methionine 0.8+0.08 0.7 +0.43( 99)
Isoleucine 1.940.55 2.14+1.08(111)
Leucine 0.9+40.27 2.0+0.50(230)
Phenylalanine 5.240.54 52.8+9.86(1021)
Tryptophan 21.5+7.56 75.8+17.5(323)
Lysine 4.9+2.14 56+ 1.41(115)

Control : Not administered with DMN

DMN : Administered with DMN
* :Mean +S.D.
** :Numbers in parentheses, relative value to

the value of control group(%)
Each value represents the mean +S.D. of five
hamsters

tyrosine 0.2+0.0lpmol /Lol 4] 0.340.19umol /L,
valine 1.5+ 0.52umol/ Lel| A 5.2+ 1.66umol / L, leu-
cine-& 0.9+0.27umol / Lol A 2.0+ 0.50umol/ L, phen-
vlalanine-2& 5.2 +0.54umol / Lol A 52.8 +9.86mol / L,
tryptophan®  21.547.56umol /Lol 4]  75.8+417.54
mol/LZ, 279 olv|xAte] $EE 10022 3
& o aspartic acid¥ 160%, glycine-2- 245%, gluta-
mine 183%, histidine-& 208%, prolineS 204%,
tyrosine2 155%, valine-2 349%, leucine-2 230%,
phenylalanine-2 1021%, tryptophan& 323%2 %7}
= vtehi g} &H9, threonine-S 142.7 + 14.4umol / L
ol A 32.6+4.50umol/LE xRt} 23% 8 7}4s)
42w, serine, alanine, arginine, methionine, iso-
leucine, lysine2 & ¥ 3}7} glsdch
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Fig 1. Chromatogram of standard amino acids.

Condition : Reversed phase liquid chromatography on Pico-Tag of a standard amino acid. A linear gradient(50
min) was used with a flow rate of ImL /min. The initial eluant consists of CH3COONa : acetonitrile(975 : 20
v/v), pH 6.5. The final eluant was acetonitrile : H2O : methanol (354 :400: 119 v/ v/v), overall pH 6.5. AUFS

was 0.05(Ax).

o)4}e] Azt el 3het wekAldl DMN2| Fofo
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Fig 2. Chromatogram of amino acids in liver of control group.

Condition : Same as those given for Fig. 1.
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Fig 3. Chromatogram of amino acids in liver administered with DMN.

Condition : Same as those given for Fig. 1. -
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