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Study on the Pharmacological Effects of Preparations Containing

Beta-carotene
- On Beautycarotene™ Preparations -

Jae Soon Eun*, Seung-Yong Seo, Suk Heung Oh', Yo Han Kim', Jin Ju You', Hyoung Kwon Cho?

College of Pharmacy, 1. College of Food Science, Woosuk University, 2. Hanpoong Pharmaceutical Company

The purpose of this research was to investigate the pharmacological effects of preparations containing
beta-carotene, Beautycarotene™. Beautycarotene™ increased the collagen synthesis in CCD-986sk cells, DPPH
radical scavenging activity and tyrosinase inhibitory activity in vitro system. In addition, it enhanced the viability of
murine thymocytes and the population of splenic CD4" cells. Also, it increased the phagocytic activity of murine
peritoneal macrophages. These results indicate that Beautycarotene™ can have a protective effect of skin via the
diverse action, such as the stimulatory action of collagen synthesis, antioxidative action, tyrosinase inhibitory action and
immune regulatory action.
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Takara Biomedical Co.,

HANSSON Co. (US.A )04l F-915}
procollagen type I peptide EIA kits
lipopolysaccharide,  y-interferon,
lucigenin, zymosan, 1-diphenyl-2-picrylhydrazyl (DPPH), MTT,
sulfanilamide, L-DOPA, mushroom tyrosinase (25,000unit)=
Sigma Co., Kojic acide Wako Co., RPMI 1640, FBS, trypsine
Gibco Co., PE-conjugated anti-CD4, FITC-conjugated anti-CD8
antibody, PE-conjugated anti-B220, FITC-conjugated anti-Thy1
mAbs Dainippon seiyaku Co.olA4] T8t AF2SI91, 7)E}
AlOE2 cell cultureE Bl 15 A0k A}EBICE ALEY 7=
multi-well plate (96-well, 24-well, Costar), white multi-well
plate (96-well, Nunc), microplate reader (Molecular Devices,
SoftMax Pro5), CO, incubator (Vision scientific Co.), flow
cytometer (Coulter EPICS-XL), luminometer (TECAN, Infinite
F200) 52 AHE3INC
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picrylhydrazyl (DPPH) 8 400 & 2 Z¢ter & 37°ColA 30
B7F EESAIZICE BR8N E 96 well plateo] 200 piA B 1 517
nmof|A] microplate readerZ SHEE £F5l0] ERIBIAUTLE 0]

) SFEURARTOEE ascorbic acidE AMESIGICE

6. Tyrosinase & =X
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mM L-DOPA 40 x40, mushroom tyrosinase (625unit/mf) 40 uf,
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DMSO 20 ¢£2}F 0.1 M potassium phosphate buffer 100 @#Z 96
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Tyrosinase Ihibition(% )
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B control — control blank

x 100

Table 2. The condition of tyrosinase activity measurement

f ample
Table 1. Prescription of Beautycarotene™ ?bo\g;wlg)‘ Control (Sb\ar?k) Samples
Samples Weightimg) Sample - - 0 20
Dunaliella Algae extract (Beta-carotene 1%) 600 DVSO 20 20 - -
Calendula officinalis extract (lutein 20%) 315 DOPA 40 40 40 40
N-acetylglucosamine 1250 Tyrosinase - 40 - 40
Enzyme-treated glutamic acid 175 0.1M Pot. prosphate buffer 140 100 40 100
Enzyme-treated arginine 250.0 Tota: (ul) 200 200 200 200
Total 490
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cells/mlZ ZAI, Z} wello]l 100 X BZF3L &, 37C2) CO,
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o4 30 B7F H¥1SA17] & flow cytometer [excitation; 488 nm,
emission; 525 nm(FITC), 575 nm(PE)]Z subpopulationg&
lEel=nd

23

10. BZ macrophageZ2E] lucigenin chemiluminescence &7
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Human skin fibroblast cell lineQ] CCD-986sk Al ZEojjA] 44
AEE collagen@F thETOIA] 120 + 195 ng/ml 0110, H
EIZIZE 01, 1, 5 & 10 pg/mlE 232t ABI5I8S ul 160 +
20.8, 320 = 43.7, 460 + 56.3, 540 = 42.9 ng/mlE 1 pg/ml 0]}

9 sxoA BEYEHCE thETol vldh X5 E716I1
(Fig. 1).
700
600 - *
_. 500 - 1
E
E 400 -
§s 300 I
Controi 5 10

Beautycarotene (jug/mi)
Fig. 1. Effect of Beautycarotene™ on collagen systhesis in
CCD-986sk cells in vitro system. CCD-986sk cells (5 x 10* cells/ml) were
cultured with various concentration of Beautycarotene™ for 24 hrs in COz
incubator at 37°C. The data represents the mean * SE of 3 experiments, *
Significantty different from control group (p<0.001).
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Fig. 2. Effect of Beautycarotene'™ on DPPH radical scavenging
activity in vitro system. Free radical scavenging activities were expressed as
electron donating abilities (EDA) which express a decrement rate of absorbance
with and without a sample. EDA (%) was calculated as follows: EDA(%) =
[1-(S/B)1x100, where S, absorbance at 517 nm in the presence of a sample; B,
absorbance at 517 nm in the absence of sample. The data represents the mean
+ SE of 3 experiments.
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Fig. 3. Effect of Beautycarotene™ on tyrosinase inhibitory activity in

vitro system. Tyrosinase inhibitory activity was tested as described in Materials
and Methods. The data represents the mean # SE of 3 experiments
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Fig. 4. Effect of the administration of Beautycarotene™ on the cell
viability of thymocytes. Beautycarotene (500 mg/kg) were administered orally
once a day for 7 days, and then the separated thymooytes (12 x 107 cells/ml)
were cultured for 48 h in RPMI1640 media mixed with an activating mitogen,
concanavalin A The data represents the mean + SE of 5 mice. * Significantly
different from control group (p<0.001).
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Fig. 5. Effect of the administration of Beautycarotene™ on the cell
viability of splenccytes. Beautycarotene (500 mg/kg) were administered orally
once a day for 7 days, and then the separated splenocytes (12 x 107 cells/ml)
were cultured for 48 h in RPMITB40 media mixed with an activating mitogen,
lipopolysaccharide. The data represents the mean + SE of 5 mice.
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Fig. 6. Effect of the administration of Beautycarotene™ on the
subpopulation of thymocytes and splenocytes. Beautycarotene (500
ma/kg) were administered orally once a day for 7 days, and the Separated
thymocytes were stained with PEZ-conjugated ani-CD4 and FITC-conjugated
ant-CD8 monoclonal anticody for 30 minutes at 4T and the separated
splenocytes were stained with PE-conjugated enti-B220 and FITC-conjugated
ant-Thy! monocional antibody or PE-coniugated anti-CD4 and FITC-conjugated
anti-CD8 monoclonal antibody for 30 minutes at 4C. The subpopulation was
determined with a fiow cytometer. The data represents the mean £ SE of & mice.
" Significantly different from control group (p<0.05).
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Fig. 7. Effect of the administration of BeautycaroteneTM on lucigenin
chemiluminescence unit of peritoneal macrophages. Beautycarotene™
(500 mg/kg) was administered orally once a day for 7 days and the separated
peritoneal macrophages (2 x 10° cells/ml) were cultured in DME media (without
phenol red) mixed with opsonized zymosan. The level of lucigenin
chemiluminescence was measured for’ 30 min with a luminometer. Each bar
represents the mean + SE of 5 mice.  Significantly different from control group
(p€0.001).
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