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Effects of Oral Taurine Supplementation on Blood Antioxidant Enzyme Activities
and Lipid Peroxidation in Healthy Female Adults*
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ABSTRACT

Effects of oral taurine supplementation(6g,/day) for 2 - 4 weeks on activites of red blood cell(RBC) total superoxide dismutase
(SOD) and plasma glutathione perovidase{GSH-Px), and the level of malondialdehyde(MIDA) were evaluared in healthy female
adulrs(23.6 + 0.3 years old). Compared to the value for § week, plasma GSH-Px activity of the subjects was significantly lower after
2 weeks of raurine supplementation(p < 0.05), and recovered to the valoe similar to 0 weck afier 4 weeks of tanrine
supplementation. RBC total SQD activity tended to be decreased after 2 weeks of taurine supplernentation compared to the valies
for 0 week, although the difference between the means of the two group was not statistically significant. Plasma MDA level was not
significantly decreased by taurine supplementation, most probably due to the fact that the subjects participated in the present study
were healthy and their antioxidant defense system had been in the 'normal' range. Plasma MDA concentration was negarively
corrctated with plasma taurine concentraton(r = - 0.2004, p < 0.05), bur tended to be positively correlated with plasma
cholesterol concentration(r = 0.2465, p = 0.0645), as expected. Plasma GSH-Px activity was positively associated with the
percentge of 22 1 Or = 0.2892, p < 0.05) or 20 : 4uwé(r = 0.2939, p < (1 05) in plasma total lipids, and negatively correlated with
the percentage of 22 . Swé in plasma phospholipids(r = — 0.2623, p < 0.05). On the other hand, plasma MDA concentration was
posttively correlated with the percentage of 20 : 5w3 in plasma total lipids(r = 0.2635, p <{ 0.05}, and negatively correlated with
A5 desaturation index of wo farty acids(20 © 3w6=> 20" 4w6) in plasma total lipids(r = -0.2714, p < 0.05) as well as in
phospholipids(r = — 0.2864, p </ 0.05). From these results, protective effect of taurine supplementation against lipid peroxidation
and antioxidant defense system in humans appears o be minimal when the subjects are in 4 relatvely healthy stace. Further studies
concerning the antioxidant efficacy of taurine should be conducted in human subjects under various discase states related to
oxidative stress, such as diabetes and artherosclerosis. (Korean J Nuwrition 33(7) 1 745~754., 2000)

KEY WORDS: taurine, total superoxide dismurase, ghirathione peroaidase, malondialdehyde, fatty acid composition.
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2. BFBAY A BH

Y F superoxide dismutase(SOD) 42 Ma-
rklund ' 2 Sheri 574 W& 7k 30D 9
3 pyrogaliol®] autooxidation SIAH =S &4d51e] #H v}
shATh 87 Fuld § 25mlel S/F 0.25mlF Drab-
king &9 0.6ml& 27kt 2 4L F o%F 0.5mlE #
&}t absolute ethanoli?t chleroform ZH) 1 0mlE 2
AlA EE F 2000 % gol A 1087 H Bl ST s
o 60mA Tris buffer 3mls) 604 pyregallolS 7|8k 2

2 F 420nmelAd 5% F¢ FEEA FobEE AEE
235195, SODEA: 1 unit= pyrogallol®] autooxida-
tlong 50% Welshed] 288 E49 ko2 JhEskd
I, specific activitys 159t lme whde] sjdsle @
A unit® #4s9

8749 glutathion peroxidase{GSHPx) 2412 Paglia
573} Deagen 59 HHE S 5ol Btsle g 7|EE
0] 8% coupled enzyme ¥R o= Akt 23 20udl
FHRFE 78l 100HE AS- 7, 0.8ml & EFEMAS
mM EDTA, 4.7mM sodium azide® ¥%3F 0.125M
phosphate buffer. pH 7.0 2. 8nmoles NADPH, 49.9
nmoles reduced glutathione, 0.67units glutathione
reduclase) ™ 0.1mle] 0.26mM H0.Z 7}3lo] ¥h-3-& 4
& 71 ZA] speclrophotometers ¢ 2381 341nml+
314 glutathione(GSSG) e Ao ulz2 NADPHS &
A7t BAEE FEE 3527 SRt &, GSH-Px
A5k HO0-Z #7FA171H 413813 glutathione(G38G)
of AAEn Al E4]8= ghatathione reduc-
Lasedt NADPHC] 2]8) GRSG7T vh4 GSH=E Y=
£EE $ag o 24 GSH-Pxe o] A2E/nt 24
lunite& 3 1mle 18-5¢ 48s NADPHE nmole
+Z JERR T, specific activity: lmg V@2 i
3t & uniteZ gakslgdot

24 9 g e Ak Lowry 59 W e ¢
8 Aukalglon pald £5 2421 hovine serum al-
buming A3}t

3. Malondialdehyde 5% &%
%] malondialdehyde{MDA) %% Buckingharm™
o] S o ka8l =Rttt @ 50plel 0.083N H.,
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A
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b e 8 Rk
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S0, 4ml® 10% phosphotungstic acid 0.5ml& 718k
T & A 2olA] 527 whAlETE o] EFAE 3000 x
goll Al 10870 ddEas &, HREE 0.083N HaS0, 2ml
7} phosphotungstic acid 0 3mlisl HeA1A oA 3000 X
goll A 1027 YHZesldn). 3 Ee 2% Smid thio-
barbituric acid(TBA)ME) 2mlS 7F & 90~95elM 20
7k g2 ulski o o]F W2 F nbutanclE 718t
of 3000 x goll A 1027t AAECEa, A45dd #sted lu-
minescence spectrophotomeler (Aminco Bowman Se-
ries 2, #FAZ35, AMINCO, USA)IE o851 excilation
73 500nm¥} emission ¥ 553nmolA HRHAEZ
SASE o|u ZEEFEE 1,1.3. 3tetramethoxypr-
cpane(Sigma Co., USA)E A&l

4, R FAYH N AXD AJL B2Y
Folch 579 ¥hel &sho] ¥4l chloroformmethaol
Fol(2 1, v/v)oE AHE FEIYem, E e 2
2]5}7] 918} thin layer chromatography(TLCYE o4
Aot el FAED AXAZHe Z3hd Ak
B8 9dM Lepage o2 el FEdle] x|kl

methylationA|] ¥ YA S fused-sillica bonded ca-

i s %

pillary column(Omega wax 320, Supelco, USA! 30cm
% 0,32mm) =} flame ionization detector?} 5249 gag
liquid chromatography(GLC, Hewlelt Packard 5890A,
USA) 2171l FYA1E 2™, internal standard =+ hepta-
decaenaic acid(HA., 17: 0, Nu Check Prep. [nc . USA)
2 AMEITh GLOY oven &5+ 2000, injection
port  detection port2) 255 26002 Zhh =8k
od, carrier gas® AH-E #AFY F4-S lml/minZ., 7
2] 2 gplit ratio= 10 1 1 FAsict e 2A5pIAM
FAE FEAAL 99 HOLC 87A, Nu Check Prep. Inc.,
UsA)e] retention timeS- o] 831« 2} AWkt peaks &
glapsiz. 2z #vkake) #heke internal standard® ARS-
2 HAE o|-43fe] & Aderg Als 5 dEE= i)
alelc,

5. % Ef93 O BYNHE 5k 5F

A4 E 100H%E 1.5ml microeppendarf tubedl] F&kaL
10% sulfosalicylic acid €9 251 7Fale] 432 5 47004
1A7F =t WA)EtE T 12,000 % gollAl 1087 s EE
of T AG AHAZ F AHFRE AR tubecl FH4 F3L,
opr =4k 7)o A7) 7] Al 0.2 filter(PVDF
Aerodise, CGeiman Sciences, USA)E AREale] o]ds)
Gk AAFHE ABe HE 55 lon-exchange chro-
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matography ™o ¢1zHet obujeAt AREA 7| (Biochrom
20, Pharmacia LKB Biotech, Cambridge, England)&
AME8t] SA515T). &, o7kE AR 200E sample loa-
ding capsuleZ &3 lithium high performance colurmn
(90 X 4.6mm, Pharmacia LKB Biotech)dl Fal%l.o
W, mobile phaseZ* 0.20M lithium citrate buffer,
pH 2.80(34C. 2293 0.30M lithium citrate bufier,
pH 3.00(34%C, 12215 25ml/he fAdelA dAzor
ARgat ot Columng £8] #8 8 o7 =4hE ninhyd-
rinAeF2 2 WA 7] & 570nmel A FHEE FHE e
™, 2t A eo] B g opv et £EE A doj
Bl peak?] WA 7} vlwsie 24 A2sbd e

BEe) ZH2ABEEEE ELMNYE o] 43 98
kit(Biker, Chemical Co., Japan)E AMgale] 23814t}

HE BAFAE mean £ SEMOR JL)‘]E] gon, E}-"r
HELE AASN] AT 25 e 45 fo] BE k)

4 4 2 MDAYE &2 3ol= palred t-testel] &)
05 p < 0.01 =& p < 0.001 =EAH 974 <&
g At =3 4% ﬁLﬁﬂE{ﬂ: &4 2 MDAS =3}
84 ebed Ee ZaHE st dudd, adn ¥
T APtz %ﬂﬂﬁ%’% e MDAF 528 Al
#AI= Pearson correlation testell €J8] p <0.05. p <
Fed A fFeg o5E

0.01 E= p < 0.001 e !

_,p@ o= /LAO]_gaoq_ <
oA et B Aat v]s=g ﬁb
VAE ddon erglnzte]l EF shutatis &4
HAE FdEE AR dys FA Ry v} gl o
b 2 Adstebe] #3#ql uwr) Brlesid
27} 2 & FF GSH-Pxg4do)
FirEtahE oa) Al Adadat g Fado] Fhasn,
ol wel gAgko] had Hoem FEE og P
A eyl e 2 AFdAlaE oAEhs gxst
Ao 27 e Ert o] B AR TR F
'73-‘?—. A Ee 87g 2 GSH-PxEAe| dase
= Ba e SwaEg S glac
NHFES ez ggglnto] aakaaAe vz
S WrhEk dPAde] osbd, NIDDM (non-insulin
dependent diabetes mellitus) 2 IDDM(insulin de-
pendent diabetes mellitus) &= ZEE tg o2 B
A%, w/vig 2|l Frlste] Td7 TFARl A9 F
7HA e B pxEe] GSH-Px 2 GSH-S-trans-
ferase 240) BRp-ln el ola) F3kg wx) gorem
22 8 Lim 579 A7ME kAol 458 85
oA e wEe & 23, 23 42 GSH-Px 84
Zabgiot, e You 552 7k
- B A A RS 25 (1%, wiv) R BEE = d
TR g2 dE=Fd qE 1A GSH-Px
=2 #Estar, elle] Al gaks) o
Tt Qe ALz FAEdn wlel
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P 2 whkin = 24)
4 wkin=19)

Fig. 1, Effects of taurine supplemenlation on
plasma glutathione peroxidase(GSH-Px) and
red blocd cell total superoxide dismutase
(50D) activities. =  Signilicantly different
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from the value for 0 week by paired t-test
atp < 0.05.




A Bl o] A BAEEL BAle] VAR dEe
5B 3§ U 24, 79z 24 5ol uie o

xl Aatsl A ER A EHE €9 MDAREYE A7
% SODEA T vl A 2 g d 87} o5 T nak e
= A48 43E pgod BAH0R #97 2
ol HtH{Table 1). YubAo s vl Esbalulile 43
b B A A B s gl s By
Hihe A5 AdapkaAxe MDA-’F— ol 9z
ol A Zishe AR 4uA o B odpd e F+%
Ao A@As A FelH oz YA g

= & ez ol upet Mg 3
232 A A7} ARG AAE] e o|v] FEE 5

oI) BE) Aok AdlEn. ol e Ak g
fgos B A% ATAES HaE A Qo2 B

A r?lﬂ"ﬂ?i e-9-AS 5817 A3 ko] MDATE
frej & 0330'3 olAA] e ent” wuE fEall
2 EAG%, wiiE e 28

_?qs] MDAY =7} frolatA #ad ez &2
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Table 1. Effect of taurine supplementation on plasma malondialde-
hyde{MDA) concentration in healthy female adults

0 week 2 weeks 4 weeks
(n = 25) n=24 n=19
MDA 411 £ 019 366 = 016 377 % 0.40

(nmole/ml plasma)

Values are mean + 5EM

G ] 5 A5 B B 33(7) 1 745~754, 2000/ 749

F wgel By el £b FawTrus

#2199 LURAE 1iehiA 3k Table 2). 87, 4
AANEE FEE Ve B MDASEE W7 B9
@sEs 4942 9 JRRAE tehlonir = -0

2 gzvgsEshs %9 4

RS Eion) o 37 FAHCE Gt FEe ol

YTy = 0.2465, p = 0.08)(Table 2, Fig. 2).
% MDA SfetAd JEuAT 3

4'5’331 Egﬂé = ._-_)CIC’ 01&!—;{;7{'1 E%a

AR = AR }\]-aq%]_ﬂ._ 'k]]—;—g Son %_13\%
thacin®.z =5 9d SE9us gogloa Axlqs)
43 fgeEael AR (MDA EE 50~60%
& o]

tes-Morales &
outer segment)E Wl =E3AA ZAE4H2
AT Bt Yol = BAIA G 2
50%4% f9d0E FREes BN,
e og FHa)d At dd -:Iﬁ"]' MDA® =
Aske Aoz Rusiidrt 2 Yol eE o &A1 7]
o) AE HHAREE vhydeR wajed dArAafdr s
HZ MDAF =7} Flaelab] e el A Ee] 30~45%
FEOF gt

B, 2 BTN 9F HEE MDA
FeHel &< HURAT dehd 2] dE S8 E wele
A QolAl Bho-As) el el Toel) B wlo] ©
AAFEE GRAEEA (YE0E ANE SRS
ASHARE TP e AT 5 g Ao AlmE,
Table 2. Cormrelations of blood antioxidant enzyme activilies and

majondialdehyde level with plasma level of taurine, ar cholesterol
in healthy femala adults

B

L 53 7
rie
=
e
i_l'{
=

Plasma taurine Plasma cholesterol

ipg/L) (mgidl)
SOD activity™ —-0.043" 0.108
GSH-Px activily” 0.013 -0.073
MDA level™ -0.200* 0.247

1) Pearsan correlation ceelficient values were obtained from 58
hleod samples

2y Unil - oun ' mg protein !

3) nmole NADPH oxidized - min '
4} nmole - ml '

* Significantly correlated by the Pearson comelation test al p < 005
5Q0, superoxide dismutase. GSH-Px, glutathione peraxidase: MDA,
malondialdehyde

mg praten
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{nmole WADPH cxidized - min ' mg protein ')
ELNY - 00wk 22 4 wb in plasma phosphelipid |
* 2wk 8 -
* 00 wk
iy + 44w 4+ Q4 Ud" ‘ /ﬁ/ * 2wk
* o 4 .
— 00l » ..“*', r= -02004, n = 50 - oF ., “i,{/“' & 4wk
S o b < 003) g C R e e
% - * a 4 E 4l . 4d ,,g,/ 1:: a
£ * -
Pl —Riaa o : -
& ool &@ﬂa%m_____ K& // r= -0.2939, n = 58
@ g B 2T (p < 005)
| 0 1, 1 1 1
o { | ‘ | | 0 10 20 30 40 50
0 2 4 a 8 10 Clutathione peroxidase
{nmole NADPH cxidized - min ' mg protein )
Malondaldehydeinmole/mi)
22 . 0 in plasma a totl lipid
400 r=-0263,n=58 [ gwk 1.5 - 00wk
p < D0 * 2wk * 2wk
a4 wh A 9 wk
= 0~ a a - -
= a o + « % A g___.r-"”_ﬁ F 1r S
E * el o Al l:p
= - W a o 4 LAY E
2 a0 48 —"I{ﬁ—ﬁ b + s i" np
% &. ﬂ é‘ﬂ A = \ a
Z R0 . 2 NS
z a a w 05| /,.M“
AT | a L r= 02802, n = 53
- p <005
0
D ) ) ) L ) 0 1 1 L 1 ]
0 10 20 30 40 50
2 3 4 5 6 7
. @ Glulathione peroxidase
Malondialdehydetnmole/ml) {nmole MADPH oxicized min ' mg protemn 7

Fig. 2. Correlations between plasma malondialdehyde concentration
and plasma level of taurine(a} ar cholesterolib).

Fig. 3. Correfations between plasma glutathione peroxidase activity
and plasma fatty acid compositions.
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Table 3. Correlations of elongation and desaturatian indices of plas-

ma total and phospholipid fatty acids with antioxidant enzyme ac-
tivities or malondialdehyde level in healthy female adults

SOD activity GSHPC DA fevel
actvity
Tosal Iipids
Elongation Index
20 3w6/18 : 3wh N A 0.1247%  -0.0112
22 1 4wb6/20 | 4w6 MN.A. -0.1423 Q1417
22 . 5{.-.1?1/_25) © 5wm3 MN.A. 0.1040 -0.0819
Desaturation Index 7
18 306/18 2w6 N A. -0.1223 0.2205
20 * 4wb/20 © 3wb N.A. 0.2503 —0.2864*
22 5m6/22 4wk NA 0.0984 0.0809
12 am3/22 503 NLA, 0.0743 0.0543
Phaspholipids
Elongation Index
20 3w6/18 - 306 01496 0.0132 01318
22 ° 4wb/20 . 46 - 0.0539 0.1134 0.0105
22 5w3/20 : 503 —0.0835 00571 -0.1976
Desaturation Index
18 . 3wb/18 . 206 - 0.2442 0.0106 - 0.1446
20 4620 3o6 - 0.1060 0.1302 -0.2714*
22 5wh/22 406 — 00084 -00306 00447
22 6322 5m3 - 0.0605 0.1522 0.0904

1) Pearson correlation coefiicient values were obfained from 58
hlood samples

=2 Significantly corelated by the Pearson correlation test at p < 0.05
SOD, superoxide dismutase: GSH-Px, glutathione peroxidase: MDA,
maiondialdehyde: N.A , not available
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