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Figure 1. Killing action of Brazilian propolis against S.aureus in

saline or in growth medium
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Figure 2. Time-dependency of Killing action of Brazilian propolis

against S.aureus in saline or in growth medium
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Figure 3. Inhibitory action of CaCl, and MgCl, mixture to antibacterial

effect of Brazilian propolis
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Figure 4. Inhibitory action of CaCl, alone or MgCl, alone to antibacterial

effect Brazilian propolis
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Figure 5. Formation of chelate-complex between propolis components and Ca ion or Mg ion
Right of the figure is a major components contained propolis. Center of this is a Plane figure of chelate complex.
Left of this is a three-dimensional structure of chetale complex.

(£ =]

70 AR ADS M EEE I L CHRE SRR RIS A VA
BFEIZH L COAEMTH S LY 122V TRTTICHEEN TV D, LA Lads, —Ho
Mtk cHOT 2 (202 2B ) EEL, 714 VAL YN0 — 7 HEIZDNADRNAV
TN ORI SRS HAMATEREE A L, B L 7B OMINLN T O AR REZ 7 £ )L A
HEE T, TRREOEWIEGRO Z &, HIHE b 2 EL 20T, TNOHEWRICHT 27
ORY AD[F— A S = AL & > Ty BLRTEARHTY AV AEADHFR SN TN D 2 L3
THED Lo M5, BHERRER SN L Tld, 708 ) AL BE—DKE A I = A LD -
TWbHEVIEZEZHIHLIZHEIIBNTE, 7u0R) AT IR A VR, 77 2 BGFH
Wk HVIZT VR A FREERDT AL OESEEELTOAI RS 5 Y HiE
ROERBEF IOV TOBITIZHEECTH Y . BIfEE TO L A, TEHBEF ORI - AT I3

—232—



AR 7 0 R ) ZAE RS Oin vitroR I BT B HAULRE R0 $ 2 FUsE R T o f# T

B EE e S T T D B,

S, Fexid, TaRY) ZOFREERDE —OTERERFE 123D b DTH 2 & O -
fEFTIZ OV, B AR RREEOHR T, 70K 2120 LT b B W% 7k L 72MRSA
W& 7T YVNVETORY) ZKERE OMAEGHETRAAT . MRSAHK % 4 BKD 5\ XS
i (TOR) ICBEESE, S5I27THRY A28mg/miz Iz, 37C T—ERREH S/ &
A ERBOWA NS — v B LTI EEKRE W6 L RN 2 256 T
Z. FREABETH > 722 5. 7THRY ZAOPUHE RIS H AR OB - Mk IT
SO B H LIk DTHA) ZEMPMIRIEEINT, 22T, TUKRY X
DENFERG DG THEE LTI L A, BEA T LK (FL—b) 2T 52 L250]
R LS AT AR EEHE L TVDL I o7z (Fig.528MH), 22T, SRS
(7RI AR 7 2 BEFER, TURIAR)) OHKREROTREEZ R~/ ZAH, 70
K1) ADOMRSAK K T L HHEN R L. BREDCadf F ¥ Mg A + v OFFAE T T, Bk - I
EIN, LebInosEBA 4 Ik I - BEERIZRBED LA Tlms s 2 &
DR S Tz,

INHRERPS. 77 2BHRB L7 7 2BERHOWT LoMEBERIcEE N, 23 RT
F RBIZIEZmDOCat F Y DBHFHEL. RTF PG LM ET A I LI Lo THWEE
TERL U RE D 2258 1 % MERE - PRFF L T 225, B 70 R ) ARORG, BlZIE7 IR —
VRN T 27 2 AT IVIATNVIE, SNSWGDOEG FREED? D A TXTF N oCa
AF R, ZOMRE. FUAEMEI . RENERS P HAEE L Citih s s 2
LICE > THMEH Lz RSN, E2AT, FL— OO EDTHLTTFL
VT3 V-VU-EEER (EDTA) . 280 7L — b EICHE L 225528 0a 2 S 2B, WD
FHENTOIWETH Y, BRMES 7L — 2 OH SN2 FHIE, 7L — MRS
L 723 OB R NERIC £ G L T\ b Calf F e EOMIME R O &8 1 7 » % EDTA
ANExL—MbL. 60 ~ 120 CHilaZ 7L — PO A E T FHIR S A2 LITHEDONT
Who LA L. 54U R L7554 IS IEIREE CRIBE S B, BBk B 2 L 12,
EDTA% 1O 3 RILHEAMEE X, 70R) ZAOER GOV EDTH LA 7 2 BEFEAOZN L
HUMLTWAIERNSd, B 7287 IK /4 FFHERIC L L HMEEEL 2T F FEBICE
T HCaA T Mgl F Y EDFL— MUZ X Z2HDOWEREEEDIHHT L THA ) Lk
L84 Oz, MO TREREOBNIDOTHA ) EEZLNL, —F., 7OR) AT T
LPEVER TH HARMEE 0 L CHOREMEA AR L2 &6 b, MIBRIZBWT O kD *
L— MIESFREINZ L3, FROHRZTIHTA2L0TH S, 7. AR, EESY IE,
TNTFEY CCOPEEEIE, TV T EY YCORFEMBLODNAGZIC BT A M E HET %
TEEWMELTCRDED, ZOTNTEY Y COTHENS, SHATER O REME IO T 72
. DNAGZINERMIEN L Wb 20l Wiglke LTk TH L LIS N5,

AWFZEIC BT, 7THRY ZAOFHER R BT 2ERAFO—i L LT 7R A5 OHh
WIEEBROER A+ (FlzidCat 4 ¥) XL — MELLTZORE. Bicx L TR
WAFHETHIEDVHALNE BT k. TOR) AGHBS & 4 2 B LL. 2hb

—233-



e B OW-W OH R WM A AT

EFHROCCHEMZBE AN AL OWTOELR LG 2D L L3z, BB A= X5 2138
SLHERRDLEEZEZSNDIFE DT A VAR T BP0 AV AERBEFIZOWTOMRE - T % b
HEDH 2,

[E&=xiHk]

1)

2)

4)

5)

Watanabe, T. and Takai, H. An anticancer action of water-soluble propolis in combination with anticancer drug
(5-FU). Med. & Biol. 132: 1 - 6, 1996.

Kimoto, T., Watanabe, T., Arai,M. and Micallef, MJ. Apoptosis and suppression of tumor growth by artepillin
C exracted from brazilian propolis. Cancer Detect. & Prevent. 22: 506-515, 1998.

Suzuki, I., Hayashi, I. and Watanabe, T. Antitumor and anticytopenic effects of aqueous extract from propolis in
combination with chemotherapeutic agents. Cancer Biotherapy & Radiopharmaceuticals. 17: 553-562, 2003.
Kujumagiew, A., Tsvetkova, I. Serkedjieva, V. and Propov, S. Antibacterial. antifungal and antiviral activities of
propolis of different geographic origin. J. Ethnopharmacol. 64; 235--240, 1999.

Dobrowolski, JW., Vohora, SB., Sharma, M. and Shah, SA. Antibacterial, anti-fungal, antiinflammatory and
antipyretic studies on propolis bee products. J. Ethnopharmacol. 35: 77-82, 1991.

6) Mirzoeva, OK. and Calder, PC. The effect of propolis and its components on eicosanoid during the inflammatory

7)

10)

response. Prostaglandines leukot. Essential Fatty Acids. 55: 441-449, 1996.

Miyataka, H., Nishiki, M. and Matsumoto, H. Evaluation of propolis. Effects of Brazilian and Chinese propolis
on histamine release from rat peritoneal mast cells induced by concanavalin A. Biol. Phrama. Bull. 21: 723-729,
1998.

Fuliang, HU., Hephurn, HR., Xuan, H. and Chen, M. Effects of propolis on blood glucose, blood lipid and free
radicals in rats with diabetes mellitus. Pharmacol. Res. 51: 147-152, 2005.

Matsui, T., Ebuchi, S., Ohguchi, M. and Micallef, MJ. And Doi, S. Strong anti-hyperglycemic effects of water-
soluble fraction of brazilian propolis and its bioactive constituents. Biol. Pharma. Bull. 27: 1797-1083, 2004.
Dimov, V., Tvanovska, N., Bankoova, V. and Propov, S. Immunomodulatory action of propolis: Prophylatic
activity against gram-negative infections and adjuvant effects of water-soluble derivatives. Vaccine, 10: 817-
824, 1992.

HEMEOHBICOWVT
VEENER] (MRESFRSE) © BRI & R sCEm

FAHRE (ZmAUE (k) DF5ERse) « 928 (4:9)
MIAATHE (AUGRHAIRZET) © FRsCR R

—234—



