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Abstract

This study was designed to investigate the effect of dandelion juice supplementation on attenuation of
oxidative stress and hangover after drinking alcohol in healthy college male students. This human trial was
conducted by two phase cross over design with two weeks wash out period. The subjects (age 24~28 years)
were volunteers who had more than 72 g of ethanol drinking capacity. Dandelion group was given dandelion
juice 220 mL daily for 7 days. Biochemical markers were determined in blood samples taken at 0 and 150 minutes
after administration 72 g of alcohol. The levels of plasma glutamic oxaloacetic transaminase, glutamic pyruvic
transaminase, lactate dehydrogenase and bilirubin, the indicators of liver cell damage, were not significantly
different between groups. No significant differences in lymphocyte DNA damage level between groups was
observed. However, plasma acetaldehyde dehydrogenase (ALDH) and high density lipoprotein cholesterol levels
were significantly (p<0.01) increased in dandelion supplemented group compared to that of control group.
Furthermore, activities and protein expressions of glutathione-reductase and catalase of erythrocytes were
significantly elevated in dandelion supplemented group compared to that of control group. From the above results,
it is concluded that dandelion juice supplementation can reduce oxidative stress and hangover syndrome through
the elevation of ALDH and antioxidative enzyme system in healthy male adults.
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Table 1. General characteristics of the subjects

Age (years) 258+0.45"
Height (cm) 176.3+0.01
Weight (kg) 71.0+1.53
BMI” (kg/m?) 229+053
WHR” 0.82+0.01
Alcohol drinking (%)

2 per week 33.3

1 per week 445

1 per month 22.2
Smoking (%) 77.8
Regular exercise (%) 22.2

YMean + SE. ?BMIL: body mass index. YWHR: waist/hip ratio.
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Table 2. Daily nutrient intakes of the subjects

Control group Dagr;((inejlll)on
(n=9) (n=9)
Total calorie (kcal) 2504.04+118.2" 23925+93.1
Protein (g) 95.3+6.45 91.4+4.94
(protein/total calorie ratio) (15.2+0.61) (15.4+0.76)
Lipid (g) 77.2x7.07 75.5+6.67
(lipid/total calorie ratio) (27.3+1.73) (28.4+2.18)
Carbohydrate (g) 341.3+21.3 326.2£19.2
(carbohydrate/total calorie ratio) (55.1+3.40) (54.5+2.36)
Dietary fiber (g) 26.3+2.50 21.75+2.03
Vitamin A (ugRE) 967.3£1129  984.7+108.8
B-Carotene (pg) 4240.1 £628.7 4229.2+525.3
Retinol (pg) 180.5+28.9 183.1+37.9
Vitamin B; (mg) 1.71x0.12 1.79+0.12
Vitamin By (mg) 1.52+0.13 1.58+0.14
Vitamin Bs (mg) 2.70+£0.26 2.79+0.20
Niacin (mg) 19.6+1.49 235+2.38
Vitamin C (mg) 131.1+21.7 104.7+16.5
Folic acid (pg) 313.31+41.9 252.6+25.2
Vitamin E (mg a-TE) 20.1+£1.90 19.6£1.82
Na (mg) 5555.7+406.2 5520.7+462.9
Zn (mg) 11.0x0.69 11.0=0.64
Cholesterol (mg) 469.9£55.0 470.7£60.8

YMean + SE.
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Table 3. Effects of dandelion juice supplementation on blood pressure in the subjects

Blood br re (mmHg) Control group (n=9) Dandelion group (n=9)
pressure &) T Pre-alcohol drinking Post-alcohol drinking  Pre-alcohol drinking  Post-alcohol drinking
. 126.3+2.2"N 133.3+23 1235+26 1252+2.0
Systolic 2)

(5.00+2.14) (1.63+1.49)

Diastol 77.14£21% 756+1.9 73.0£35 64.9+2.2

1astolic

(-1.56+2.70) (-8.75+3.28)

UMean + SE. ?Change=post alcohol drinking —pre alcohol drinking. NS: not significant.
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7l Hs 51 9 x|ELE g T o BN FARE FEoldn. g AES
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o 7 5o dxo MEletd AE B0z solsdu) RHolx ¢ttt HDL-C & IS8 F S BE3 FollA
AASe] 7 <40 AEstA AR AlLEE GOTS G AH Aol va) ¢ag HAH Fol AT SUHE B
GPT %2 WEUF H3ol 3] 232 Ymg 47 o AT HETOIAE G312 43 o b Srrehe £4
g0l A9l Fol= PPOo PAaEE Aoz Ut 27 ot TF’];HO] Apol= gl &3S AH Aol e
7bo] WEYZ BE2o IT O] o3t 7k 24k i) Bes  motEE HET W USHEs BEd Tl fof
£ &3%g /b9 o2 Welth LDHS Welevle 95 5 >F0<00D) wof MSAF Ryl 438 A4 ¥ 4T
SE T 2 RRA ¢u2g 4 dd Fol 44 rozw  HDL-CE S7MI7I= 02 yeknh LDL-C s=e ¥
NEF BEo] ME FRe A Fo) T 2 o Wapr  SUFS BRIV @AM @3S 4§ skl diaw
& FE 2ol T =

W o el fo)d o 2(p<0.05) Aadhs Ao 2 vt J
o AoR REAY AR S2APAA dgge] 477 AF
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o 2t 229 TG =7t S71ekdthe ik 9lew(25)
T = o et&e M H cellular redox state(NAD'/NADH ratio)
AW &7 H A A= 2 A3 AgiFel syt A E L TG A4 o] S7HH o

7}stha &t e 9 (5), LDHE
R ERIREE HJ%OH Belste Bz 24 g = 2ol TG Ao Aute Qodln Arte] fu
ol AAFA Asde Aoz LEA QuH24). 2 JF g FHH 8h0l gaf /MAHQA FEY o+ U
2 AN 25 Az w LDH 2 GOTS} GPTe] ®x  TH26)T a1tk 2 Aol ol s Age Wsd 5%
3 WalE Holx Lgkom olHF AVt WAF Ame Y BFo] IIE HA A Fol ol AF TGO FEE
SE7L O ES Fas R e SEolds) WEe  HAVIM F TA2EE FRole wWiE nolx ugke
2 Holw 7|7t YIS E RES ¢F g o 3 &4 U FH2HE 2= 93-S VA HDL-C= 7}/\]7]1
of sl REshe EAE /1Y Ao ARd LDL-CE 72471 A2 BT, A Nsds
WA dme A A3 Fo ¥F AL FEE Table o $F F AL BANA 1 15 A EJM
Table 4. Effects of dandelion juice supplementation on plasma GOT, GPT, LDH, and bilirubin levels in the subjects
Control group (n=9) Dandelion group (n=9)
Pre-alcohol drinking Post-alcohol drinking Pre-alcohol drinking Post-alcohol drinking
141262 14.8+0.94 14.1+1.16 14.1+1.34
T L ;
GOT™ (U/L) (0.66+0.01)” )
7.96+2.45™ 8.25+1.18 7.96+2.49 7.83+2.47
GPTY (U
(L) (0.29+0.05) (-0.13£0.07)
LD (U/L) 191.9+11.1% 217.8+16.2 197.3+22.8 2189+234
(25.9+1.28) (21.6+1.58)
0.80+0.09™° 0.94+0.22 0.75+0.14 0.87+0.08
Bilirubi
ilirubin (mg/dL) (0.14+0.20) (0.13+0.15)

YMean + SE. 2)Chamge% post alcohol drinking —pre alcohol drinking. YGOT: glutamic oxaloacetic transaminase. YGPT: glutamic
pyruvic transaminase. LDH: lactate dehydrogenase. NS: not significant.
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Table 5. Effects of dandelion juice supplementation on plasma lipid profiles in the subjects

Control group (n=9)

Dandelion group (n=9)

Pre-alcohol drinking

Post-alcohol drinking

Pre-alcohol drinking  Post-alcohol drinking

61.9+7.76"N° 73.3+9.51 55.7+12.1 65.8+6.43
TG
(mg/dL) (113+1.74)? (10.0+093)
159.0+7.36™ 159.3+5.98 144.9+5.01 144.2+8.45
TC? dL
(mg/dL) (0.25+3.65) (-0.79+539)
HDL-C? (ma/dL) 59.6+1.41% 61.2+5.48 51.6+2.11 64.7+3.60
me (1.61+0.86) (13.1+3.29)"
LDL-C® (me/dL) 8771654 83.8+5.41 8394566 66.7+10.3
- m;
& (-387+322) (-17.2+331)°

l)MeaniSEL 2)Change:post alcohol drinking —pre alcohol drinking. YTC: total cholesterol. YHDL-C: high density lipoprotein
cholesterol. >LDL-C: low density lipoprotein cholesterol. NS: not significant. “p<0.05, “*p<0.01.
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Table 6. Effects of dandelion juice supplementation on plas-—
ma ethanol and acetaldehyde levels in the subjects

Control group Dandelion group

(n=9) (n=9)
Ethanol (nmole/ulL)  122.8+12.7" 101.8+7.6
Acetaldehyde (g/L) 3.01+1.14 2.82+0.44

UMean + SE.
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Table 7. Effects of dandelion juice supplementation on plasma ADH and ALDH activities in the subjects

Control group (n=9)

Dandelion group (n=9)

Pre-alcohol drinking

Post-alcohol drinking

Pre-alcohol drinking Post-alcohol drinking

ADH® (U/L) 9.25+253"N 12.36+4.22 11.02+3.68 16.08+4.78
(3.12+0.15)” (5.05+1.72)

ALDH" (U/L) 0.113+0.036"° 0.174+0.032 0.072+0.009 0.152+0.028
(0.061 +0.048) (0.080+0.023)"

UMean + SE. 2>Change:post alcohol drinking —pre alcohol drinking. Y ADH: alcohol dehydrogenase. Y ALDH: aldehyde dehydrogenase.

NS: not significant. “p<0.01.
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Table 8. Effects of dandelion juice supplementation on plasma TAOC and TBARS levels in the subjects

Control group (n=9)

Dandelion group (n=9)

Pre-alcohol drinking

Post-alcohol drinking

Pre-alcohol drinking Post—alcohol drinking

TAOCY 3.02+£0.05" 2.88+£0.02" 3.012£0.05" 2.91+0.06™
(Trolox equivalent mM) (-0.14%0.05)” (-0.09+0.07)
TBARS” 1.73+0.14™ 2.34+0.27 1.86+0.14 1.84%0.20
(Malondialdehyde M) (0.6140.32) (-0.02£0.20)

"Mean =+ SE.

PValues within row with same superscript are not significantly different by Duncan’s multiple range test at p<0.05.

B)Change: post alcohol drinking —pre alcohol drinking.

YTAOC: total anti-oxidant capacity. PTBARS: thiobarbituric reactive substances. NS: not significant.
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Table 9. Effects of dandelion juice supplementation on erythrocyte antioxidative enzyme activities in the subjects

Control group (n=9)

Dandelion group (n=9)

Pre-alcohol drinking

Post-alcohol drinking

Pre-alcohol drinking Post-alcohol drinking

589.2+41.8"?
11.7+17.2)Y

GSH-red”
(U/mg protein)

600.9+25.8"

645.5+26.3" 710.6+19.29°
(65.9+38.4)"

Catalase 370.4+9.6™"

(U/mg protein) (12.5+0.56)

3829+75

362.6+9.5 384.9+8.9

(22.3+0.67)"

sop” 759.7+43.5"

(U/mg protein) (-328.1£52.4)

387.5+72.9°

577.2+61.1° 4115+28.8™

(-117.8£88.0)

UMean =+ SE.
)

)
)

w N

Change=post alcohol drinking —pre alcohol drinking.

o~

Control group Dandelion group

(n=9) (n=9)
Pre-alcohol Post-alcohol Pre-alcohol Post-alcohol
drinking drinking drinking drinking

GSH-redutase

—  —
(58 kDa) — —

Catalase
(60 kDa) “— emmm— L —
B-Actin
(43 kDa)
4
2
IS
c 37
< . 2
Q b
& 2f 2
o
>
he]
o
T
o ]
(G]
@ 1 1 1
o 37
S
£ a 2
2 2} b
)
@
3 c
g 1}
0 re-alcohol ' Post-alcohol ' Pre-alcohol ' Post-alcoho
drinking drinking drinking drinking

Control group Dandelion group

Fig. 1. Gene expressions of dandelion juice supplementation
on erythrocyte GSH-red and catalase activities in the
subjects. Data represents the means +SE, each values being the
mean of triplicate assays. Values with same superscript are not
significantly different by Duncan’s multiple range test at p<0.05.

H2 UEYEFES BHF3 TolA Uizl vl&)] =g A3
o f-94 0 Z(p<0.05) =713t Catalase AL &=

Values within row with same superscript are not significantly different by Duncan’s multiple range test at p<0.05.

GSH-red: glutathione-reductase. Ys0D: superoxide dismutase. NS: not significant. “p<0.05.
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Table 10. Effects of dandelion juice supplementation on lymphocyte DNA damage in the subjects

Group Olive tail moment
Control group Pre-alcohol drinking 58.5+7.85"% 23146627
(n=9) Post-alcohol drinking 81.6+5.38° T
Dandelion group Pre-alcohol drinking 59.9+3.44° 20.0+4.95
(n=9) Post—alcohol drinking 79.9+5.05" Y

UMean +SE.

YValues within column with same superscript are not significantly different by Duncan’s multiple range test at p<0.05.

3 Change=post alcohol drinking —pre alcohol drinking.

Table 11. Scores of hangover conditions on dandelion juice
supplementation in the subjects

Group
Control Dandelion
(n=9) (n=9)
Condition occurred during or just  1.79+0.09" 1.86+0.17
after drinking
Next day
Digestive organs 1.69£1.11 1.67x0.15
Circulation organs 1.28+0.15 1.50+0.12
Muscle 1.22+0.15 1.11+0.11
Central nervous system 1.86%£0.17 1.72x0.20
Skin 1.85+0.26 1.74+0.26
Eye 211020 2.00*+0.33

1) .
Mean = SE. 4 scores; 0 never, 1 often, 2 severe, 3 very severe.

RH3-717F A=
I(36-40)0E°] Utk w
2] Al EZ=Z 9l

I of 3
e ugs ge T
%

4611 A

ojf
Moo
i)
)
N
ofr
o, o
¥ 0
r&
_ﬂ, 2,

o

B e ol
>,
o b ool

=
o o

NS
k)

R ul
T
rr
A

;L‘

“°

wl Ey (2ope 2 do oo Jropx

iih)
4me{jrlm Fyli
— 0
oﬁwl S
2 g & &
I o
o > s o
N, o O
o]ﬂ;;rlr by
L lo
B T2 E
2 oo
ﬁ%ﬂ; y
S 105 o
2
E -
_EO{N—H)?_{JE,J;
Moo g 2oy
w oMo P
L or oMy i
ag o
g M >

k3
<
1;_,
ol r
of
tlo
ji
( 10
A
e
T
H,

N
o o

o,
ofN -
>
C ot

[o

o
9
N

Song 5(7)¢] 3zt 2
AFAMZ sF o gk

g%&*}oﬂw ferme Hoiz

Rolx] g¥gtem oleld A 7} vtk Fud =7
Axrl EEE Yehte dv2 Bl
e o

¢3S FF §F 4std 2EY 2 9 5Hd v 2945
Rt d3& AR QA% 1 75 BRE9 H A &7
£ 7 &A ANEE A% 72ARE AFstaa AAE A
o At B FE] &5 1 oo qE &5 4 A
= 773 200 AEAT FA A 98-S AA st A9l
A5 glol 7] fla) A3 AR A 159 2 5575 AFoH
Al ShA QAU FAEANA B AT t3) 73] SA
A7 Z otg " HE97]o A AP cross over design® 2

APt ATE WFAEANA WL Leﬂl" 220 mLA 15Y
7} 20% e et &F 360 mLA

T 72 9= AFANAT &2

Well o mRA A st em F We] A Atololl=

ZF7+9] wash-out periodE 7}t WEH

ol &3e 43 F ¥F5F HDL-C %7 %93

(p<0.01) F718t9e LDL-C =& A3 715\_

31 ADHS®} ALDH 45 A A olehE 3 o

E FEE v AstATIE AoR YEyTh £
-
3]

A 1AIZE

AAHNE} A NEYF BEd 2 =
2ol & Kol oy WISHEFS BEdh %oﬂ*ﬂ—t— Rl
< A3 5 va AdIEIL Base A ZAH A
2o ?‘ﬂ—)\]—:a} B2A 84L& GSH-red9} catalase T4 o]
S WZE3 oA Fo7 07 (p<0.05) F7HHe A

o] ¢3S HFHZ I3 Y7o DNA &4
NEHF] Bao 2 foF< }OIL i°1 1 o

2
i o

ﬁ)l_tl

o,

rr

f

o,

1™ GSH-red®} catalase 42 S7FA1A Aol A
ol 3t Arsl g oy A A} AAFE ohh A
Aoz HRAT o] A= WEH XE e
%;éo] SHA L Vs HE L it a9E

>

4:

£ AoR ARHY, geb NEdFol 2ol 9%
5 BE SANE B G BAE R )54 B

o JbsHe BelzEtn ¥ 4 At

NORE -~ Ty (o o1

fu L oo o m® b ko2

>
o



692

‘I_OHE]
Tl A Loz o] %ol

10.

11.
12.

13.

14.

15.

16.

b
o
ot
o3
N

ol

2 A7e AL 710 (02642006027-00) 2] A

21 Aziolw olo] =P

5

Mo

. Jeon HJ, Kang HJ, Jung HJ, Kang YS, Lim CJ, Kim YM,

Park EH. 2008. Anti-inflammatory activity of Taraxacum
dfficinale. J Ethnopharmacol 115: 82-88.

. Hudec ], Burdova M, Kobida L, Komora L, Macho V, Kogan

@G, Turianica I, Kochanova R, Lozek O, Haban M, Chilebo
P. 2007. Antioxidant capacity changes and phenolic profile
of Echinacea purpurea, nettle (Urtuca dioica L.) and dan-
delion (Taraxacum officinale) after application of polyamine
and phenolic biosynthesis regulators. J Agric Food Chem
55: 5689-5696.

. Williams CA, Goldstone F, Greenham J. 1996. Flavonoids,

cinnamic acids and coumarins from the different tissues
and medical preparations of Taraxacum officinale. Phyto—
chemistry 42: 121-127.

. Ko BS, Jang JS, Hong SM, Kim DW, Sung SR, Park HR,

Lee JE, Jeon WK, Park S. 2006. Effect of new remedies
mainly comprised of Hovenia dulcis Thumb on alcohol de-
gredation and liver protection in Sprague Dawley male rats.
J Korean Soc Food Sci Nutr 35: 824-834.

. Lieber CS. 1994. Alcohol and liver. Gastroenterology 106:

1085-1090.

. Kim CI. 1999. Cause and effect of hangover. Food Ind Nutr

4: 26-30.

. Song I, Choi IS, Yoon HK, Koo SJ. 2005. The effect of

Camellia sinensis LINNE on alcohol concentration and
hangover in normal healthy students. Korean J Food
Cookery Sci 21: 591-598.

. Shin JH, Lee SJ, Choi DJ, Kang M]J, Sung NJ. 2008.

Antioxidant and alcohol dehydrogenase activity of water
extracts from abalone containing medicinal plants. Korean
J Food Cookery Sci 24: 182-187.

. Das SK, Vasudevan DM. 2007. Alcohol-induced oxidative

stress. Life Sci 81: 177-187.

Pembeton PW, Smith A, Wames TW. 2005. Non-activasive
monitoring of oxidant stress in alcoholic liver disease.
Scand ] Gastroenterol 40: 1102-1108.

Albano E. 2002. Free-radicals and alcohol-induced liver
injury. In Ethanol and liver. Sherman CDIN, Preedy VR,
Walsin PR, eds. Taylor and Francis, London, UK. p 153~
190.

Ahn YT, Bae ]S, Kim YH, Lim KS, Huh CS. 2005. Effects
of fermented milk intake on hepatic antioxidative systems
in alcohol treated rats. Korean J Food Sci Technol 37:
631-635.

Social Statistics Survey. 2006. National Statistical Office.
Korea.

2007 Korean National Health and Nutrition Evaluation
Survey. 2008. Ministry for Health, Welfare and Family
Affairs. Korea.

Health Data. 2008. Organization for Economic Cooperation
and Development.

Friedewald WT, Levy RI, Fredrickson DS. 1972. Estimation
of the concentration of low density lipoprotein cholesterol
in plasma, without use of the preparative ultracentrifuge.
Clin Chem 18: 499-502.

.
EEE

Al R

RN A

17

18.

19.

20.

21.

22.

23.

24.

20.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

CREE S

of

ekl

. Erel O. 2004. A novel automated method to measure total

antioxidant response against potent free radical reaction.
Clin Biochem 37: 112-119.

Buege JA, Aust SD. 1978. Microsomal lipid peroxidation.
In Methods in Enzymology. Fleischer S, Packer L, eds.
Academic press, New York, USA. Vol 52, p 302-306.
Marklund S, Marklund G. 1974. Involvement of the super—
oxide anion radical in antioxidant of pyrogallol and a con—
venient assay for superoxide dismutase. Eur J Biochem 47:
469-474.

Aebi H. 1984. Catalase in vitro. Methods Enzymol 150:
121-126.

Inger C, Bengt M. 1985. In Methods in Enzymology.
Fleischer S, Packer L, eds. Academic press, New York,
USA. Vol 113, p 484-490.

Bradford MM. 1976. A rapid and sensitive method for the
quantification of microgram quantities of proteins utilizing
the principle of protein-dye binding. Ann Biochem 72:
248-254.

Cho HC, Park JH, Lee SH. 1974. The effects of compound
of aconite and sulfur on hangover syndrome. New Med J
17: 1115-1120.

Lee EH, Chyun JH. 2007. Effects of chongkukjang intake
on lipid metabolism and liver function in ethanol consumed
rats. Korean J Nutr 40: 684-692.

Song Z, Deaciuc I, Song M, Lee DYW, Liu Y, Ji X, McClain
C. 2006. Silymarin protects against acute ethanol-induced
hepatotoxicity in mice. Alcohol Clin Exp Res 30: 404-413.
Eaton S, Record CO, Bartlett K. 1997. Multiple biochemical
effects in the pathogenesis of alcoholic fatty liver. Eup J
Clin Invest 27: 719-722.

Yang DS, Hong SG, Choi SM, Kim BN, Sung H]J, Yoon
Y. 2004. Effect of an oriental herbal composition, Jang Beak
Union (JBU), on alcohol-induced hangover and CCly-
induced liver injury in rats. J Korean Soc Food Sci Nutr
33: 78-82.

Park SM, Kang BK, Chung TH. 1998. The effect of mildro—
nate on serum alcohol concentration and hangover syn-
drome. J Korean Soc Food Sci Nutr 27: 168-174.
Lieber CS. 1997. Ethanol metabolism, cirrhosis and
alcoholism. Clin Chim Acta 257: 59-84.

Thruman RG, Bradford B, Iimuro Y, Knecht K, Connor H,
Adachi Y, Wall C, Arteel G, Releigh J, Forman D, Mason
RP. 1997. Role of Kupffer cells, endotoxin and free radicals
in hepatotoxicity due to prolonged alcohol consumption:
studies in female and male rats. J Nutr 127: 903S-906S.
Nordmann R, Ribiere C, Rouach H. 1992. Implication of free
radical mechanisms in ethanol-induced cellular injury. Free
Radic Biol Med 12: 219-248.

Ito M, Ohishi K, Yoshida Y, Yokoi W, Sawada H. 2003.
Antioxidative effects of lactic acid bacteria on the colonic
mucosa of iron-overloaded mice. J Agric Food Chem 51:
4456-4460.

Rouach H, Fataccioli V, Gentil M, French SW, Morimoto
M, Nordimann R. 1997. Effect of chronic ethanol feeding
on lipid peroxidation and protein oxidation in relation to liv—
er pathology. Hepatology 25: 351-355.

Kim M]J, Park EM, Lee MK, Cho SY. 1997. Effect of me-
thionine and selenium levels on alcohol metabolic enzyme
system in rats. J Korean Soc Food Sci Nutr 26: 319-326.
Kim HY, Park YK, Lim TS, Kang MH. 2006. The effect
of green vegetable drink supplementation on cellular DNA
damage and antioxidant status of Korean smokers. Korean
J Nutr 39: 18-27.

Mary N, Monhankumar S, Janari B, Karthikeya Prabhu PR,



37.

38.

39.

AR A dglA REHF BFol &R 9% A5 2EYL 3l sHd vXe a3

Vivek Kumar RK]J. 2002. DNA damage and integrity of
UV-induced DNA damage in lymphocytes of smokers ana-
lysed by the comet assay. Mutat Res 5201 179-187.
Porrini M, Riso P, Oriani G. 2002. Spinach and tomato con—
sumption increases lymphocyte DNA resistance to oxida—
tive stress but this is not related to cell carotenoid concen-
trations. Eur J Nutr 41: 95-100.

Collins AR, Harrington V, Drew J, Melvin R. 2003.
Nutritional modulation of DNA repair in a human inter—
vention study. Carcinogenesis 24: 511-515.

Bub A, Watzl B, Blackhaus M, Briviba K, Leigibel U, Muller
H, Pool-Zobel BL, Recjkemmer G. 2003. Fruit juice con-
sumption modulates antioxidative status, immune status

41.

42.

693

and DNA damage. J Nutr Biochem 14: 90-98.

. Hakim IA, Harris RB, Brown S, Sherry CHH, Wisman S,

Agawal S, Talbot W. 2003. Effect of increased tea con-
sumption on oxidative DNA damage among smokers: A
randomized controlled study. J Nutr 133: 3303s-3309s.
Park EM, Ye EJ, Kim S]J, Choi HI, Bae M]. 2006. Eliminatory
effect of health drink containing Hovenia Dulcis Thunb ex—
tract on ethanol-induced hangover in rats. Korean J Food
Culture 21: 71-75.

Hwang JY, Ham JW, Nam SH. 2004. Effect of maesil
(Prunus mume) juice on the alcohol metabolizing enzyme
activities. Korean J Food Sci Technol 36: 329-332.

(2009 39 259 F< 2000 549 1 AH9)



