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Effects of Eucalyptus and Geranium on Tumor Cell Growth
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— Abstract

Background : Aromatherpy is the controlled use of essential oils to promote health and well-being. The most frequent
form of using the essential oils 1s through massage; however, essential oil can be used In a variety of other ways such
as inhalation, vaporization, in the bath and through a compress. Methods : In this work we have investigated the effect
of eucalyptus and geranium on the anti-proliferative activities for tumor cell lines. Results : The direct cytotoxicity
of essential oils or essential oil-combined chemotherapeutic agents for tumor cells, K562 was observed. At certain doses
(eucalyptus; 10, 100 zg) of the essential oils, K562 cells were increased in comparison with the control group. The
cell growth of geranium-combined 5-FU groups was lower than that of 5-FU single group. But the cell proliferation
of essential oil-combined groups was higher than that of antitumor agent single group at the certain doses (mitomycin
C or 5-FU + eucalyptus, mitomicin C + Geranium). Conclusions : These kinds of essential oils showed the usefulness
in cancer patients may demand some deliberations.
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A erythroleukemia®] A EF9Q] KS6241 Z(KCLB
16243)2 25 cm® S8k~ Zab2F(Falcon, Oxnard,
usa)ell 10 % FEjolg A (fetal calf serum, FCS,
Boehringer Mannheim, Mannheim, Germany), 2 mM
L-glutamine(Gibco, Grand Island, USA), 100 U /ml
penciliing, 100 mg/ml  streptomycin, 0.25  ug/ml
amphotericin B(Gibco, Grand Island, USA)E E3AIZ)

RPMI 1640 ¥ &) (complete RPMI 1640) & -5 vl FA] A
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Bucalytus?} geranium ofAl2 QY-S Razzmarazz
Ltd.(England)8} AlFSZ A  Eucalyptus (Code  No.
ADO1)3 Geranium (Code No. AD0O8)S ARR3}$I
mitomycin C& Kyowa Kogyo Co.(Japan), 5-f luorouracﬂ
(0}8} 5-FU)L Sigma Co.(USA)S] AZEL AL&-5F5 )
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K362AM 3 & 96 wells platedl] welld 5,00070(0.1 ml) &
Hﬁ@}oq 24X 7% v k3t & o A .9_% d=A2 e A

© ZF Zt ml B 10 g, 100, 1 mg¥he Fojstgon
oq7]ol 7|& ARl mitomycin C 0.1 ug 5-
fluorouracil 1 pg (ml @) F7tstd B3 &89 g3

E BT ekAlE Z8A17] & plates 5% CO,, 37°C L
2| e FE7F FAEHZ e v 22 F<t
B3R 2w o platee] ZF welldl] Cell
Counting Kit-8 (Dojindo Laboratories, Kumamoto, Japan)
N 10 (R A Z A 3}elal 4A T =7} v 8 T Optical
density (OD)+= microplate reader (Model 550 microplate
reader, Bio-Rad, Richmond, USA)E ©]-&3}] 450 nmol
A &38R

F REARE ERY o
7y o 7o) BAISHE Ao+ Student's t-testE ARE-3}
3L PZre] 0.05 mivtd wj ¢]o] e AR 53U

K562A41 300l eucalyptustt geraniume ==A171 & 1}
Elue AlZSA3 e B =899 gl 835k
ODAYe] ZFAE HO 22X jn vitrodlA el Al BEx S0
oF NEEA EAE VBT 2, AEEAY LS KS62H)
F5x10°700) ml% eucalyptusS 10 gg 100 g 1 mg 2L
ML o ZF 7} 238, 245, 1.83% JERA v iz

MM = 2148 YeEPE O ZA Azl A Tt {23k M2
=435 BATE KS624) ol ml% geranium= 10 yg,
100 g, 1 mg B2AAS o z} 72+ 2.12, 1.76, 0.16S 1}
EFH O 2A 100 g 1 mgollX 23 Al X EH 3 s
B R THP<0.0D)(Fig. 1).
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Fig. 1. Cytotoxic effect of Eucalyptus (E} or Geranium (G) on K&62 cells. K562 cells were exposec
with Eucalyptus or Geranium for 48 hrs. Data are mean + 5D, Cytotoxicity was determined
as described In metenals and methods. ** Significantty different from the comesponding
contrad value (P<0.01).
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A &3+ eucalyptus ILEEE A28t e 5-FU ©E
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Fig. 2. Cytotoxic effect of mitomycin-C (Mit-C) and Eucalyptus on K562 cells. K562 cetls were
exposed with Mit-C and Eucalyptus for 48 hrs. Dala are mean + SD. Cytotoxicity was
determined as described in matenals and methods. ** Significantly different from Mitc

control value (P<0 01)
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Fig. 3. Cytotoxic effect of 5-FU and Eucalyptus on K562 cells, K562 cells were exposed
with 5-FU and Eucalyptus for 48 hrs. Data are mean + SD. Cytotoxioty was determined
as descnbed in materials and methods. ** Significantly different from 8-FU control
value {(P<0.01).
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Fig. 4. Cytatoxic effect of mitomycin-C (Mit-C) and Geranium on K562 cells. KS62 cells were
exposed with Mit-C and Eucalyptus for 48 hrs. Data are mean + SD. Cytotoxicity was
detemmined as described in matenas and methods. ** Signdicantly different from Mitc

control value (P<0.01).
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Fig. 5. Cytotoxic effect of 5-FU and Geranium on K562 cells. K562 cells were exposed
with 5-FU and Eucalyptus for 48 hrs. Data are mean + SD. Cytotoxicity was determined
as described in matenals and methods, ** Significantly different from 5-FU control
value {P<0.01).
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