1 1 1 1 2 2
s B ) B p) (1 5 311300;2. p 310058)
( NAC) (GSH) >
DNTB ,25 min , ,10% ( TCA)
20 BL, ZORBAX SB-C,, (4.6 mm x 250 mm, 5 Hm) 0.05 mol* L' ( pH
5.6)- (90:10), 1'mLe min' . 30 C, 320 nm, NAC  GSH 3.05~61 Hge mL’'
2006 ( No.2006071) .
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,NAC r=1(n=5),GSH r=0.999 8(n=5), 3.05 Hge mL™'. RSD
10% . v .3 88.2% ~101%
NAC
(NAC); (GSH); ; ;
©R917.101;R17.1; R979.19 B :1007-7693( 2008 ) 03-0244-04

Simultaneous Determ ination of N-acetyleystein and G lutathione in Human Plasma by HPLC

QI Jing-yan , BAO Hong-rong , YU Jian-ping , CUI Jian' , CHENG Zheng-ming , WANG Ji (1. Linan People’ s
Hospital, Linan 311300, China; 2. Zhejing University, Hangziou 310058, China)

ABSTRACT: OBJECTIVE To establish a method for simultaneous detem ination N-acetylcystein and glutathione in human plasma
by HPLC. METHODS Blood samples were immediately injected into heparinized tubes pretreated with derivatine reagent DTNB and
centrifuged within 25 minutes after sampling. Penicillam ine was used as anintemal standard. 10% TCA was added to precipitate the
proteins. 20HL of the supematant liquid was injected into the HPLC system. The samples were separated on a ZORBAX SB-C; (4.6
mm X 250 mm,5 Hm) and a guard column. Using a mobile phase consisting of 0. 05 mol* L' sodium acefate buffer ( pH 5.6) and
", At30 C, the detection wavelength was setat320 nm. RESULTS The standard
curve was linear over the range of 3. 05 to 61 Hg* mL™' concentrations of the NAC and GSH. NAC r=1 (n=5),GSH r=0.999 8 (n

methanol (90:10), the flow rate was1 mL* min’

=5). The lim it of detection was 3. 05 Mge mL™'. The intraday and interday RSDg were below 10% . The recoveries of the control
samples of low, medium and high concentrations were within the range of 88.2% ~ 101% . CONCLUSION This method is rapid,
simple, accurate, reproducible, and suitable for the phamacokinetics studies of NAC.

KEY WORDS: N-acetylcystein; glutathione; human plasma; concentration; HPLC

( NAC) , ( TCA)
(GSH) , , 2
, , , 2.1
DNA s 4 s Zorbax SB-Cj; (4.6 mm x 250 mm, 5 Hm)
) ) ( Agilent ); 30 C; :0.05 mols L'
0 . NAC (pH 5.6)- (90:10); 21 mLs min"';
320 nm; :20 BL,
(2] 2.2
> . : GSH . NAC 25 mg,
HPLC (17AA)  NAC 50 mL , 2.7 mmol* L' EDTA-2Na
AR HPLC NAC , 500 Hge mL"'
(sl , HPLC , 250,125,50,25 Hge mL™'  GSH,
NAC  GSH . NAC
1 : , 5000 kg mL"'
Agilent 1100 ( , EDTA 40 Wge mL™'
, , Agilentl 100 Chemstation) ; Agilent Anke TGL : 0.5 mol* L 'K,HPOQ, ,
-18G- C ;82 -1 ( DTNB 100 mmols L™ ,
). NAC ( 4C ,
, : 20051202, 101.1%); GSH ( 2.3
KYOWA HAKKO KOGYOCO, LTD. . 1239126, 65 UL, DTNB 35 UL,
99.3%); ( d-3- , , : 20 UL, 25 HL NAC.GSH ,
061201);5,5" - ( DTNB, Sigma )5 30 s, 10 min, 10% TCA 35 UL
( » Merck ) ( , , 30 5,10 000 r min"' 2 min, ,20
). ( NaAc) (HAc) . UL ,
( EDTA-2Na) . (K, HPO,) . 2.4
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2.4.1 “2.3 7 GSH, NAC 25 UL, NAC, GSH
NAC, GSH , 20 ML, 3.05,15. 25, 61
2.4.2 + “2.3 7 , Wge mL', NAC, GSH
20 ML, NAC, GSH , 1,
20 BL, 1 (n=5)
2.4.3 GSH, NAC, “2.3 7 Tab 1 Results of the recovery test( n=5)

, , GSH, NAC, 5. 68, NAC /% GSH /%
11.40,21.77 min Mge mL! St RSD Tt RSD
2.5 ( n=5) 3.05 88.2+2.7 2.18 98.0 £2.6 1.76

25, 50,125, 250, 500 Mg mL™'  GSH,
15.25 100.4 0.5 0.65 100.7 0.6 0.49
NAC 25 WL, “2.3” ,
61.00 99.4 *1.2 0.78 100.3 2.1 1.19
NAC, GSH 3.05,6.1,15.25,30.5, 61
Bge mL', GSH, NAC . 2T
NAC. GSH “2.3” , 25,125,500 Uge mL"'
3.05~61 Hge mL' GSH, NAC 25 LI, NAC, GSH
, NAC: y=4.912 6 x- 0.763 7, r= : 3.05,15. 25, 6l
0.999 8; GSH: y=8.416 3 x- 1.583 7, r=1; 305 Heoml, Id
bge mL™', 5, 5* 5d,
2.6 (n=5) 10% 1
“2.3 » , 25,125,500 Bge mL"' ; 2.
2 (n=5)
Tab 2 Prcision of the method( n =35)
NAC GSH
/Mg mL"
g mh-! RSD /% ) N RSD /% fige nL® RSD/% g mL-! RSD /%
3.05 2.69 0.1 2.18 2.906 £0.2 3.19 2.988 £0. 1 2.56 2.934 £0.3 9.13
15.25 15.25 %01 0.65 15.504 0.8 3.36 15.362 0.2 0.49 15.448 £0.7 2.75
61.00 61.00 £0.7 0.79 60.788 *0.5 0.58 61.161 £1.3 1.20 60.803 £0.9 1.15
2.8 NAC, GSH .
2.8.1 4C 3.05,15.25,61.00 bge mL", -20°C ,
25,125,500 Lge mL'  GSH, NAC 25 UL, 24,48 h , 3, , NAC
“2.3” 5 NAC, GSH 24 h ,RSD 10% , s
3.05,15.25,61.00 Lge 48 h ,RSD 20%, ; GSH 24 h
mL™!, 1,10,15,20d , , , RSD 15%,
RSD, 3, RSD 10%, GSH, 3
NAC 20 d 3.1 , Dim itrios  '°7, NAC
3 (n=5) ( Cys) NAC
Tab 3 Stability of the method (1 =5) , ; Heyden 7!
LiChrosorb RP-18 s
NAC  GSH NAC GSH NAC NAC
/Mge mL"! RSD/% RSD/%  RSD/% RSD/% GSH; ’ HPLC
RSD 1% RSD/% (24h) (48h) (24h) (48 h) NAC  GSH , ‘ ‘ .
3.05 7.71  6.07 5.10  20.6 15.05  16.2 , GSH ,
15.25 3.89  1.80 1.19  20.9 1.89  15.3 , GSH.NAC
61.00 1.94  4.42 0.89  20.3 1,12 15.7 NAC , GSH
2.8.2 “2.3” , , NAC GSH
25,125,500 Hg* mL'  GSH, NAC 25 BL, 2 NAC , GSH
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3.2

DTNB"’!

3.3

3.5

[51]

26 min

17 MPa,
90: 10,

NAC

GSH
NAC
NAC
s GSH
s NAC
24 h, GSH

10%
5.34,12.75 min.
, TCA
5.68,21.77 ,
40 C |

A 5 min N

TCA

, )
(pH 5.6)-
TCA
12 MPa,

R GSH
GSH

, GSH

, GSH

3 5 (
0.05 mol*
50: 50,
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