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Effects of Trace Element on the Stability
and Stabilization of Glutathionei!
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Glutathione (GSH) was combined with trace elements in infusion solution for total parenteral
nutrition. The effects of the trace elements (copper, zinc and selenium) on the stability of
GSH, and the stabilization of GSH by protamine sulfate (PT) and ascorbic acid (AC) were
studied by reversed-phase high-perfomance liquid chromatography using 4~(amino-sulfonyl)-7-
fluoro-2, 1, 3-benzoxadiazole (ABD-F). The contents of GSH decreased in the presence of zinc,
copper, and selenium, in that order. In particular, 14% of GSH remained after 10 minutes
at 25°C in the presence of 5uM of selenium. The contents of GSH decreased with an increase
in the concentration of selenium. GSH was stabilized by PT or AC in the presence of trace
element. When 5uM of cupric sulfate was added to the GSH solution after 20 minutes, 39.5%

of GSH remained. On the other hand, 70.6% of GSH remained under the same conditions in
the presence of 10mg of AC per ml.

Keywords——glutathione; trace element; high-performance liquid chromatography; protamine;
ascorbic acid; stability; ABD-F -_—
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Table 1. Formulae of Trace Element Preparations

Zinc_sulfate _injection 2
Zinc sulfate 2.875g
(ZnSO4'7H20)

Water for injections to 500 ml

Seleni injecti c

Natrium selenite 0.083¢g
(Na2Se03-5H,0)

Water for injections to 500ml

Copnper sulfate injection b

Copper sulfate 0.624g
(CuS04-5H20)
Sodium lactate (50%) 6254

Water for injections to 500 ml

a b c
Zn 20 mol (1.3mg)/mi, Cu Spmol (0.3mg)mi, Se 0.63 ymol (50pg)’m|
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sample 0.6m!
1
f—-lmM ABD-F 1.0ml
—--0.2M Borate (pH 0.8, Na*) 0.5ml

vortex 30 sec

incubation 1lhr (50°C)

cooling on ice water (5min)
——0.1N HCI 0.5ml
\
201 injection to HPLC
HPLC condition
Column, Zorbax-ODS, 15c¢m x4.6mm i.d.;
mobile phase, CH;CN/0.05M potassium biph-

thalate (pH 4.0)=8/92; frow rate, 1.5ml/
min; Em 510nm, Ex 380nm

Chart 1. Analytical Procedure for GSH
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Fig. 1. Time Courses of Reaction Yield Ob-

tained from Glutathione (GSH) with
ABD-F and Presence of Metal Ion
(5uM).

The yields were calculated based
on the fluorescence intensities (Ex 380
nm, Em 510nm) of authentic ABD-
GSH

O :GSH, A :GSH4+Se0,2-,
M : GSH+4-Zn%*, @ : GSH+Cuz+
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Fig. 2. Assay of GSH Remained
(A) Chromatogram of Glutathione (GSH) with ABD-F (a) and a Blank (b)
(B) Calibration curve for the determination for glutathione (GSH) with ABD-F
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Fig. 3. Stability of Glutathione (GSH) in the Fig. 4. Effect of Amount of Selenium on the
Absence (---) and Presence ( ) Stability of Glutathione (GSH) (mean
of Metal Ion (5uM) (mean+S.D., n +S.D., n=5)
=5) O: GSH, @ : GSH+SeOs?~ (0.1:M),
(O : GSH, M : GSH+Zn?, [1: GSH4+SeO0z2~ (1uM),

@ : GSH+Cu?", A :GSH+5e0s%" A : GSH+Se0;2~ (5uM)
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Table 2. Effect of Protamine (10mg/ml) and Ascorbic Acid (10mg/ml)
on the Stability of Glutathione (GSH) in the Presence of Metal
Ion (5uM) after 20 Minutes

GSH Content (%)

Metal(5 pmol/l) Absence Protamine(10mg/m!) Ascorbic acid(10mg/mi)

In 68.8*+75 96.6 £7.3 84.4 1.4
Cu 39.5*+1.2 45.6 56 70.6 4.9
Se 5.2%1.0 5.3 6.7 19.4 £2.8

Each datum represents the mean = S.D.(n:5)

100] 22T, PT LA OZEEHIC T L -
£Zh, AC OFINC & » T, BWEEHESNEIRT
80 PT X 2%R% Llil> T GSH 3% &1L 2 h
§ F fz. AC X% GSH n&Ekics\ T, Fig.
z %] ST L 5w, RELoBARN AC TIERS
§mh hic. S8R, BEMETHEE AC HEOREM
N DWT, FIARNTOREME, 3RO R 5
S 0. FICOWTHHRT 5 UEL D 5.
0 , 73 i
o 10 20
Concentration of AC (mg/ml) GSH &%E@ﬁ%i?f’s&ﬂ)ﬁﬁé Z X - T,
Fig. 5. Effect of Ascorbic Acid (AC) on the GSH DiEHIE T L, F0OBMERIEC I3 BRI
Stabilization of Glutathione (GSH) in EREERAEARD b i, B8, PT %
the P'resence .of Cupper Ion (5uM) 50k AC oA E»THy, Hic AC of
zlei)n.c,ln:lgzzs(; Minutes at 20°C (mean+ BICE T, Wl vty w At s GSH
DEFET2M20% E THHT 5z L Cc &,
4. AC (C&% GSH oREf . -
GSH & B TLH L ORAK 5\, Al GSH ELNEER .
MO TS B hich, Table 2 W3 X 3 1) N.S.Kosower, and E.M.Kosower, Inf. Rev.
i, PT OWHINC X »T GSH OBAEERILHINE Cytol., 54, 109-160 (1978). o
MEEL, ﬁ@ﬁ%&@ﬁﬂ%ﬂ%, GSH DEAR 2) i.ci\rk?:’, é)l.if;;;,(f:éisf. Yano, Clin.Chim.
T L4 fEHRIN LA, Lo, BufksH & DRLE I s 3) L.F.Prescott, and J.A.Critchley, Ann.Rev.
VT, MIMEREASR L DD BEBEXILED Pharmacol. Toxicol., 23, 87-101 (1983).
bhlsmotc, v viRF Ly v A LRSS T 4) H.L.Gurtoo, J.H. Hipkens, and S.D.Sharma,
i, BEbxhksnot. PT w5 GSH D Cancer Res., 41, 3584-3591 (1981).
#1tit, GSH o4 — a3kt PT AT Lo sy 5) VMR-, “HEWEOBH w Y — W, BE

Yy =gk, F, 1986, pp.53-65.
6) HPRMET, MR, SRk, KTk BT
BHE, FROERE, FH%E, 48(1), 54-57 (1989).

= nFEFEAL, GSH HFNEVE| dHEx
T S-S FBALRIA kKB kdLELOR T,

59, i~ WEHAEET S PT 2P 7) T.Toyo’oka, and K.Imai, Anal.Chem., 56,
MTac &, WKEME RS, 2461-2464 (1984).

NI | -El ectronic Library Service




Japanese Soci ety of Pharmaceutical Health Care and Sci ences

Bz % 3 Vol.16, No.3 (1990) i67
8) k#h i, kM, JRHIE, ROlIEXk, N 10) g, @R,k RIERE OB e f
A LHHI03G 25 F 4, 354 (1983). fif o BE#, 33(9), 1487-1494 (1988).
9) O.A. Levander, and R.F. Burk, JPEN, 10 11) M.E.Shils, and O.A.Levander, Am. J.Clin.
(6), 545-549 (1986). Nutr., 35, 829 (1982).

NI | -El ectronic Library Service




