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Effects of Eucalyptus and Geranium on Produchon of IL-2 and IL-4 in Mouse Splenocytes. Bong
Kyu Cha, Myung Woong Chang, Young Kee Jeong' and Kwang Hyuk Kim'. Dept. of Microbiology,
Kosin University College of Medicine, Busan 602-703, Korea, 'Dept. of Life Science and Biotechnology,
Dong-Eui University, Busan 614-714, Korea — Aromatherpy is the controlled use of essential oils to
promote health and well-being. In this work we have investigated the effect of eucalyptus and
geranium on the production of interfeukin-2 (IL-2) and interleukin4 (IL-4). Mouse splenocytes were
incubated with essential oils. The culture supernatants of mouse splenocytes exposed with these oils
were harvested to assay IL-2 and IL-4 production. The quantitative changes of IL-2 in splenocytes
culture supernatants after exposure with these oils were decreased at high doses, but increased at low
doses. But its of IL-4 were increased generally at high doses of eucalyptus. In case of the exposure
of geranium, its of IL-4 were dose-dependently increased. These kinds of essential oils showed the
probability to improve IL-2- and [L-4-related immune responses at the optimum exposure.
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2%9¢ Razzmatazz Ltd.(England)®] %024 Eucalyptus
{Code No. AD01)3} Geranium (Code No. AD0S)-& A}-&3}
1.
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HIAA g 42 Fule vy 8 wiANE &
A8 10% 7} FA A HHold A S 713 RPMI 1640 (GleO,
Grand Island, NY, USA) H} 2] (complete 10% FCS RPMI
1640)2 ml 3 2x10° MAEZ JE 2 243}, 24 wells tis-
sue culture plate (Costar, Cambridge, MA, USA)ol] 1 ml#)
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Fo A Y. AHE gFdog 59 HNHEG T hy-
drogen peroxide$} tetramethylbenzidineo] 38 714 o4
100 pl WL Halsted HeolA 308 Fe FA3 F stop
A 100 pl HE 748kl Optical density: microplate
reader (Model 550 microplate reader, Bio-Rad, Richmond,
USA)E o] §3k] 450 nmol X ZH5}5ieh
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Table 1. Effect of Eucalyptus on IL-2 production by mouse splenocytes.

IL-2 (pg)
Per ml Incubation time (hrs)
24 48 72
10 pg 83.23:1.38" 88.78:1.85" 101.83+2.77"
100 ug 96.93+2.31" 78.98+0.92" 78.00+1.39"
1 mg 75.07+2.77 79.3121.39" 7833:092"
Control 77.35£1.39 84.8620.93 87.80+0.46

Mouse splenocytes were exposed thh Eucalyptus and PBS {control). Culture supernatants were harvested at 24, 48, 72 hrs
after incubation. Data are mean:SD. "P<0.01 compared to control group.
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£ JEh oHP<0.01)(Table 2). Th(P<0.01). &3 1, 10 pg H7HEEL EE AAA
Tor,lz;g 2712 e TH(P<0.01, 0.05)(Table 4).
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Wepol ) 2ag Holhh uAT Mgl MNE ke uet 44 29 AReA Agete e T 84
Wk 1 mg F7AE 2, 447t A o] §08 2718 yrt Q9 7B WNE o] 8L sl B8 =
Hout 447 FANE F2E UEYTHP<0.01) (Table  F¥Ho] YAT 2 94011E 37, 58 4S5 47U
3). A2 9
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e Jeon 4,24 A7 A ol §93 Zrtane
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Table 2. Effect of Geranium on IL-2 production by mouse splenocytes.

IL-2 (pg)
Per ml Incubation time (hrs)
24 48 72
0.1 ug 82.25¢2.77 91.71¢1.39" 107.70+3.69"
11g 87.141.39" 84.86+0.93 81.902.31"
10 g 77.03£0.93 76.05:138" 70.82£139"
Control 77.35+1.39 84.86:0.93 87.80£0.46

Mouse splenocytes were exposed with Geranium and PBS (control). Culture supernatants were harvested at 24, 48, 72 hrs after
incubation. Data are meanzSD. “"P<0.01 and "P<0.05 compared to control group.

Table 3. Effect of Eucalyptus on IL-4 production by mouse splenocytes.

IL-4 (pg)
Per ml Incubation time (hrs)
2 4 24
10 pg 16.31:1.00 17.73£1.00 16.14:0.76
100 g 15.07£0.75 17.2040.26" 21.100.75"
1 mg 2536x0.25 21.63+1.007 14.1920.50
Control 16.14:1.25 17.9120.25 15.78+1.26

Mouse splenocytes were exposed with Eucalyptus and PBS (control). Culture supernatants were harvested at 2, 4, 24 hrs after
incubation. Data are meantSD. P<0.01 and P<0.05 compared to control group.

Table 4. Effect of Geranium on IL-4 production by mouse splenocytes.

IL-4 (pg)
Per mi Incubation time (hrs)
2 4 24
0.1 g 17.7420.50 21.63:1.00" 18.2740.25
1 pg 20.57+0.50 30.32+0.76 21.63:1.00"
10 ug 25.00£0.75" 37412075 30.85+1.00"
Control 16.1421.25 17.91:0.25 15.78+1.26

Mouse splenocytes were exposed with Geranium and PBS (control). Culture supernatants were harvested at 2, 4, 24 hrs after
incubation. Data are meantSD. "P<0.01 and "P<0.05 compared to control
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