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ABSTRACT

Smoking has been known to exacerbate the initiation and propagation of oxidative stresses. Efforts have been made
to reduce the smoking-induced oxidative stresses using commercial dietary supplements. Propolis is the resinous sub-
stance collected by bees from the leaf buds and bark of trees, especially poplar and conifer trees. In this trial, we examined
whether a daily supplementation of 800 mg propolis can protect endogenous lymphocytic DNA damage and modulate
antioxidative enzyme activities and the level of antioxidant vitamin in smokers using a placebo-controlled, double-
blinded cross-over trial. After two weeks of running-in period, 29 smokers (mean age 34.38 & 1.73) received 6 tablets/
day of either propolis or placebo pills for 4 weeks. After 2 weeks of washout period the subjects switched they pills for
cross-over study. The degree of DNA damage (assessed by tail DNA, tail length and tail moment) was not significantly
changed with propolis intake or placebo intake. Similarly, total antioxidant status (TAS) remained at the same level re-
gardless of the treatment. Erythrocyte catalase, glutathione peroxidase (GSH-Px), superoxide dismutase (SOD), plasma
vitamin C and tocopherol level did not differ before and after propolis treatment, and did not differ between treatments.
Putting all these results together, we would suggest that it is still too early to claim that propolis possess antioxidative

activities. (Korean J Nutr 2009; 42(5): 442~452)

KEY WORDS: propolis, DNA damage, smokers, cross-over, total antioxidant status (TAS), catalase, glutathione peroxi-
dase (GSH-Px), superoxide dismutase (SOD).
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Fig. 1. Flow chart phase of study.




Table 1. HPLC apparatus and conditions

Column Merck, LiChrospher 100 RP-18 (5 pm)
Pump Shimadzu LC-10AT

Flow rate 0.8 mL/min

Detector Shimadzu SPD-10A

Wavelength tocopherols-295 nm

Integrator Shimadzu C-R6A Chromatopac

Mobile phase metanol : Dichloromethane = 85: 15 (v/v)

% a-tocopherol, y-tocopherols ethanol® TH#&
AASFI n-hexane 0.7 AWS F&
poratori hexane& 5%A|7]3, mobile phase (metanol :
dichloromethane = 85 : 15)°] o] HPLCE Z43I3
th* HPLC 41278 Table 13} 2tk

Jtots (TRAP), T3 (TAS) R

3l 3 rotary eva-

w3 5 92ER
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ol ke 9 T fel71Ed dalsls (TRAP, to-
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groups &8 FAEHAIEY] B3 SAE S4stel 9%
o] F a7l 24 PABskso UeREE AR S A
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Evans$} Miller? inhibition assay®l we} 48k
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line 6-sulfo nate), 150 £M]$} metmyoglobin (2.5 «
M & HO. (75 pM) 2 s o2 A dE ferryl
myoglobin radical species9}2] A% Z-gof o A
ABTS radical cation®] absorbanced 4 sh=d| 7|%&
il 91.0™ 1 absorbance?] YA %= sample (0.84%
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many) 0% #EbHEA CCD camera (Nikon, Japan) &
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(TM) #k& S7ste] vehdiglom 7z gidat & 2719 sl
ideE WH5o] Zbz} 50704 & 100709 d3btel4 DNA

= Z—l
A = =" &lo
EAYES 293l

il

i

S A=
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Qg3 & SPSS-PC+ %A package (version 7.0) & A}
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Yoko] HiX| B]WE one-way analysis of variance
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Table 2. Anthropometric indices of the subjects
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Table 3. Smoking, drinking and exercise habits of the subjects

Variables Total (n = 29)
Smoking habits
Cigarettes/day 19.3 +1.2"
Smoking years 150 £ 1.4
Pack-years” 149 +1.9
Drinking habits
Number of drinker (%) 28 (97%)
Alcohol” /day 25.4 + 4.4
Exercise habits
Regular exercisers” (%) 14 (48%)
Non-exercisers (%) 15 (52%)

1) All values are means + S.E.

2) Pack-years = (Cigarettes smoked/day X years smoked) /20
3) Total amount of alcohol ingested (g) per day

4) = 30 minutes per day

Variable Baseline” (n = 29) Propolis (n = 26) Placebo (n = 28) P—volue
propolis vs placebo
Age (years) 34.38 + 1.73” 34.27 +1.83 34.61 = 1.77 NSY
BMI (kg/m®) 24.78 + 0.78 24.89 + 0.87 25.4 + 0.8 NS
Waist-hip ratio (WHR) 0.85 + 0.02 0.84 + 0.02 0.86 = 0.01 NS
Systolic blood pressure (mm Hg) 122.4 £ 3.1 123.9 £ 2.7 121.4 £ 2.7 NS
Diastolic blood pressure (mm Hg) 81.7 £1.9 83.9 £ 1.9 80.4 £ 1.7 NS

1) The baseline values are the mean of the 2 baseline measurements obtained at the beginning of the study and after the 2-

week washout period
2) All values are the mean + SE

3) NS: not significant between baseline, propolis & placebo group by one-way ANOVA and LSD post-hoc test at p>0.05
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TREYA B 30 ket g4 YRS HEE A
5 superoxide dismutase (SOD, EC 1.15.1.1), catalase
(EC 1.11.1.6), glutathione peroxidase (GSH-Px, EC 1.
11.1.9) & vro] A9 & Ayfs= Table 73 2t} Cata-
lase9} SOD 5= 47710 JF5A A8 & Z=E
Y2 AFHTH fek Atele] F2lZQl Aol RHolA] oF

QX glutathione peroxidase %+ baseline kel

Table 4. Nutrient intakes estimated from the 24-h dietary recalls in male smokers

Propolis (n = 26) Placebo (n = 25)

Nutrients Baseline (n = 29)
Energy (kcal) 1997.9 + 142.7%
Protein (g) 957+ 7.8
Fat (g) 55.9 £ 5.8
Carbohydrate (g) 285.4 + 20.9
Calcium (mg) 651.4 + 53.2
B-carotene (1Q) 3639.7 + 319.1
Vitamin C (mg) 101.3 £ 9.9
Vitamin E (mg) 125+ 1.4
Vitamin A (g RE) 767.5 £ 67.3
Refinol (mg) 112.5 + 27.4

2260.8 £ 132.8 1919.8 = 135.1
105.4 £ 7.5 83.9 £52
64.3 £ 5.7 50.3 = 4.8
327.7 £ 18.5 276.3 £ 13.1
725.5 + 65.7 603.0 = 40.2
4177.6 £ 504.4 3309.6 £ 470.3
107.8 = 12.0 93.3 £ 11.3
15.0 + 1.47 10.59 £ 1.13
933.2 £ 122.2 747.3 £ 93.0
148.8 + 28.0 187.1 = 41.6

1) Values are Mean + S.E.

Table 5. Antioxidant vitamin levels in the plasma of male smokers before (baseline) and aofter 4 weeks of supplementation with

propolis or placebo capsule”

Propolis (n = 26) Placebo (n = 28)

Variable Baseline (n = 29)
Vitamin C (mg/dL) 1.34 + 0.07"
@ -tocopherol (ug/dL) 2061 + 90™?
7 -tocopherol (ug/dL) 154 + 9"

1.11 £ 0.07 1.12 £ 0.06
1904 + 94 2119 £ 139
169 £ 21 172 £ 19

1) Values are Mean =+ S.E.

2) NS: not significant between baseline, propolis & placebo group by one-way ANOV A and Bonferroni post-hoc test at p> 0.05

Table 6. TRAP, TAS and MDA levels in the plasma of male smokers before (baseline) and after 4 weeks of supplementation with pro-

polis or placebo capsule

Variable Baseline (n = 29)

Propolis (n = 26) Placebo (n = 28)

1.211 + 0.008""?
0.800 + 0.033"%
0.044 + 0.002™”

TRAP (mmol/L)
TAS (mmol/L)
MDA (K/gHb)

1.214 + 0.013 1.206 = 0.012
0.877 + 0.060 0.815 + 0.053
0.039 + 0.002 0.041 + 0.002

1) Values are Mean =+ S.E.

2) NS: not significant between baseline, propolis & placebo group by one-way ANOV A and Bonferroni post-hoc test at p> 0.05

Table 7. Anfioxidant enzyme activities in the erythrocyte of male smokers before (baseline) and after 4 weeks of supplementation

with propolis or placebo capsule

Variable Baseline (n = 29)

Propolis (n = 26) Placebo (n = 28)

47.87 + 0.72"%
32.17 + 1.59%
1894 + 392

Catalase (K/gHb)
GSH-Px (U/gHb)
SOD (U/gHb)

4838 + 0.8 4913+ 1.0
24.17 +1.31° 27.63 + 1.67%°
1903 + 49 1940 + 37

1) Values are Mean = S.E. NS: noft significant (p> 0.05)

2) NS: not significant between baseline, propolis & placebo group by one-way ANOV A and Bonferroni post-hoc test at p> 0.05
3) Values within each row not sharing a common superscript letter are statistically different at p<0.05 (one-way ANOVA and the

Bonferroni post-hoc test)
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Table 8. DNA damages in the lymphocyte of male smokers before (baseline) and after 4 weeks of supplementation with propolis or

placebo capsule

Variable Baseline (n = 29)

Propolis (n = 26) Placebo (n = 28)

Endogenous comet

DNA in tail (%) 24.88 + 043"

Tail length ( zm) 56.17 = 0.72"%

Tail moment 15.11 + 0.36™”
H202 comet

DNA in tail (%) 34.06 + 0.50"”

60.33 + 0.76™?
22.18 + 0.51™?

Tail length (#m)
Tail moment

24.19 + 0.60 23.87 £ 0.70
55.18 = 1.31 53.61 = 1.18
14.19 £+ 0.62 13.73 £ 0.68
33.35 + 1.00 33.15 = 0.82
62.46 £ 1.27 60.58 = 1.84
22.32 £ 1.00 21.10 = 1.05

1) Values are Mean =+ S.E.

2) NS: not significant between baseline, propolis & placebo group by one-way ANOV A and Bonferroni post-hoc test at p> 0.05
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