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Abstract—We investigated the effects of methanol extract of Aloe vera on anticancer drugs(cisplatin, mi-
tomycin C, 5-fluorouracil)-induced growth inhibition in P388, L1210, HCT-15, SK-HepG-1 as cancer cell
lines and mouse splenocytes as a normal cell by MIT assay, respectively, We also examined the ef-
fects of aloe extract and mitomycin C on the mitogen(Con A, LPS)-induced splenocyte proliferation.
Aloe extract(0.25 mg/mi, 1.25 mg/mi, 2.5 mg/ml. 5.0 mg/mi) showed dose-dependently selective cy-
totoxicity against the cancer cell lines. In contrast, Aloe extract increased the growth and proliferation
of the normal mouse splenocytes. The combination of aloe extract with anticancer drugs showed an
additive effect for the cytotoxicity against cancer cell lines. However, that combination reduced clealy
the anticancer drugs-induced toxicity against the normal mouse splenocytes.
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canavalin A(Con A), Lipopolysacchrides(LPS),
MTT(Thiazolyl blue)= Sigmarlell4l, Mitomycin

= FUlEF@)A FYsHtt. RPMI medium
1640 powder, Hepes, Fetal Bovine Serum(FBS),
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Table I— Effect of the methanol extract of Aloe vera on the cytotoxicity(%) of cisplatin against cancer coll lines
Experimental groups L1210 P388 HCT-15 SK-HepG-1
Cis 1.5 pg/mi 15.1+1.8 14.8+3.3 16.0+1.6 13.1=6.1
Cis 15 pg/ml 44.7+3.0 49.1+£3.6 33.0+2.9 32.1£8.7
Cis 150 pg/m! 87.2+1.7 76.7x7.5 67.5+3.0 84.4+2.6
A 0.5 mg/mi] 8.61+0.4 10.5+4.16 8.7+1.6 2.1x1.0
A 1.25 mg/ml 14.7+1.1 16.5+0.4 15.7+14 17.3+3.2
A 2.5 mg/ml 31.6+£25 22.4+15 24.2+4.0 30.4+3.1
A 5.0 mg/m} 744134 59.3+3.8 44.2+5.0 52.0%£4.0
Cis 1.5 pg/mI+A 0.5 mg/ml 18.2+3.0 23.5x£7.7 22.9+2.8 6.4+2.1
Cis 1.5 ug/ml+A 1.25 mg/ml 25.0+6.1 26.0+8.4 28.9+2.8 16.4+2.2
Cis 1.5 ug/ml+A 2.5 mg/ml 49.9+8.7 32.4+9.8 29.8+3.6 27.7+3.2
Cis 15 pg/mi+A 0.5 mg/ml 49.4+2.2 53.3£8.5 34.3+3.3 26.9+19
Cis 15 ug/mi+A 1.25 ng/ml 66.7+17.9 50.0£3.8 37.0+6.4 32.7£19
Cis 15 pg/mi+A 2.5 mg/m] 64.0+11.0 50.3x3.7 42.7+2.1 42.7+1.1

Cancer cell lines were seeded in 10% FBS-supplemented RPMI medium at 2x10° or 1x10%well and exposed to
methanol extract of Aloe vera (A) alone or combination of A with cisplatin (Cis). Cis was added simultaneously
with A. After 48hr, cell survival was determined by MTT assay and absorbance was measured at 570 nm with
microplate reader. Results were expressed as the relative percentage of absorbance as compared with untreated
control. Each value is the mean of standard deviation for two or three experiments in triplicate.
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Table II— Effect of the methanol extract of Aloe vera on the cytotoxicity(%) of mitomycin C against cancer cell

lines
Experimental groups L1210 P388 HCT-15 SK-HepG-1
M 0.1 pg/ml 13.8+3.0 15.5%5.3 12.8+2.2 8.7£1.0
M 0.5 ug/ml! 31.3+3.2 36.3+6.4 27.0£3.1 27.4+3.0
M 1.0 ug/m/ 38.2+1.2 39.7+8.0 35.0£1.8 33.1+4.6
M 10 pg/ml 86.514.1 70.4£9.2 60.8£3.1 79.2+3.8
A 0.5 mg/m] 8.610.4 10.5+4.2 8.7+1.6 2.0+1.0
A 1.25 mg/m] 14.7x1.1 16.5+0.4 15.7x1.4 17.313.2
A 2.5 mg/ml 31.6x25 224+15 24.2+4.0 30.4+3.1
M 0.1 pg/miI+A 0.5 mg/m] 18.7+1.6 11.7£2.3 19.1+2.8 22.0£3.7
M 0.1 pg/mi+A 1.25 mg/ml 25.01£5.8 28.4+55 22.4+4.1 25.3£2.3
M 0.1 ug/miI+A 2.5 mg/m] 41.8+11.8 38.5+1.8 28.0£1.0 32.5+4.2
M 0.5 ug/mi+A 0.5 mg/ml 35.7t34 31.1+34 40.0£3.8 27.9+3.3
M 0.5 pg/mi+A 1.25 mg/ml 37.8+£3.8 37.7+£2.8 38.9+5.1 31555
M 0.5 pg/mi+A 2.5 mg/m! 47.8+1.7 43.9+2.4 40.9+£5.2 35.7+2.8
M 1.0 pg/mi+A 0.5 mg/mi 40.2+5.4 46.8%5.7 40.5+34 30.5t1.6
M 1.0 pg/mi+A 1.25 mg/ml 46.2+1.0 44.3+4.6 42.7+4.8 33.8+2.0
M 1.0 pg/miI+A 2.5 mg/ml 63.7x4.1 57.0x4.4 49.2+£2.4 40.0+2.9

Cancer cell lines were seeded in 10% FBS-supplemented RPMI medium at 2x10° or 1x10°/well and exposed to
methanol extract of Aloe vera(A) alone or combination of A with mitomycin C(M). M was added simultaneously
with A. After 48hr. cell survival was determined by MTT assay and absorbance was measured at 570 nm with
microplate reader. Results were expressed as the relative percentage of absorbance as compared with untreated
control. Each value is the mean of standard deviation for two or three experiments in triplicate.
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Table IIl — Effect of the methanol extract of Aloe vera on the cytotoxicity(%) of 5-fluorouracil against cancer cell

lines
Experimental groups L1210 P388 HCT-15 SK-HepG-1
F 0.31 pg/mi 8.5+3.0 15.5+3.4 86+1.6 9.1x1.2
F 0.63 pg/ml 17.7£3.7 23.3+5.4 17.3£2.5 19.6+2.4
F 1.25 pg/mi 25.2+4.3 28.2+4.0 22.8+14 29.1+1.4
F 2.5 ug/mi 38.0£3.7 37.5+5.0 31.9+4.0 35.1x1.2
A 0.5 mg/mi 8.6+0.4 10.5+4.2 8.7t1.6 21£1.0
A 1.25 mg/ml 14.7+1.1 16.5+0.4 15714 17.34+3.2
A 2.5 mg/mi 31.6x£25 224%15 24.2+4.0 30.4%3.1
F 0.31 pg/mi+A 0.5 mg/m! 20.6+1.3 26.3+34 18.7£3.8 14.842.3
F 0.31 pg/mi+A 1.25 mg/ml 31.9£2.6 29.5+2.7 19.2+3.1 19.3+1.5
F 0.31 ug/mi+A 2.5 mg/ml 404+1.1 29.5+2.0 21.6+1.1 28.4+1.1
F 0.63 pg/ml+A 0.5 mg/ml 29.5+3.0 28.2%+6.0 25.4+3.7 249104
F 0.63 pg/mI+A 1.25 mg/ml 39.24+1.5 33.7£1.9 29.1+2.2 28.1+2.7
F 0.63 pg/ml+A 2.5 mg/ml 43.7+3.3 33.6+4.0 28.1+3.8 30.0£1.6
F 1.25 pg/mI+A 0.5 mg/ml 34.4+6.2 27.2+5.2 25.1+4.8 33.3+04
¥ 1.25 pg/mi+A 1.25 mg/m} 40.8+5.6 35.5%£3.2 27.8+3.7 324x2.1
F 1.25 pg/mi+A 2.5 mg/ml! 42,794 36.2%+2.3 29.4+3.1 36.91+2.6

Cancer cell lines were seeded in 10% FBS-supplemented RPMI medium at 2x10° or 1x 10°%/well and exposed to
methanol extract of Aloe vera(A) alone or combination of A with 5-fluorouracil{F). F was added simultaneously
with A. After 48hr, cell survival was determined by MTT assay and absorbance was measured at 570 nm with
microplate reader. Results were expressed as the relative percentage of absorbance as compared with untreated
control. Each value is the mean of standard deviation for two or three experiments in triplicate.
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Table IV—Effect of the methanol extract of Aloe vera
on the cytotoxicity of anticancer drugs again—
st mouse splenocytes in vitro

Experimental groups Cytotoxicity(%)
A 0.5 mg/mi] -12.6+3.9
A 2.5 mg/m! 15.2+£2.2
Cis 15 pg/ml 17.8+1.8
M 0.5 pg/m! 17.2+6.4
F 0.63 ug/ml 10.4+£3.0
Cis 15 ug/ml+A 0.5 mg/m] -0.7£1.1
Cis 15 ug/ml+A 2.5 mg/ml 1.1+1.6
M 0.5 ug/ml+A 0.5 mg/ml -19.6+7.4
M 0.5 pg/mi+A 2.5 mg/mi 17.2+0.5
F 0.63 ug/m!I+A 0.5 mg/m! 54+2.1
F 0.63 ug/mlI+A 2.5 mg/ml 8.2£2.3

Mouse splenocytes were seeded in 10% FBS-sup-
plemented RPMI medium at 2x10° or 1x10%well
and exposed to methanol extract of Aloe vera(A)
alone or combination of A with cisplatin(Cis). mito-
mycin C{M) or 5-fluorouracil(F). Anticancer drugs
(Cis, M or F) was added simultaneously with A. Aft-
er 48hr, cell survival was determined by MTT assay
and absorbance was measured at 570 nm with mi-
croplate reader. Results were expressed as the re-
lative percentage of absorbance as compared with un-
treated control. Each value is the mean of standard
deviation for two or three experiments in triplicate.
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2 Jelo] cisplatin®} mitomycin C9) A$-9h= &
2] aloe?} vh-¢-29) v ol thE 5-FUS| HEEA]

& A8 ASAATAE Bt 28y, aloes} 5-
FUste] #4227} A EF g AxE5de] A4vt
E3E Jehlidi oy AT vk B FM R =
A7ta s AE JehA 91 93] 5-FU 952
Ale] HlgA R g 54E o BAAAFE B
& vl

2222 aloet Fotalel WgA st Al
S EF W3 SAo) Artaxtel AT g%
44 ARAN7E 2948 JERUE RoR Bt

Aloe7} mitomycin C2| HIZM|ZEZZA|4RI0 O|X|=
B3 - Aloe”t MMC#9 mitogen(Con A, LPS)<j 2
g ml-2o] BIAMESTAAA X G B 9
3kt aloe®t MMCE Z1Z @5xj2]8bal, 3 aloet
MMCE #E&Azste dizsdy Hug Zie
Table V& 2t}

Table VollA B ule} 7o) aloe 0.5 mg/mi =&
2.5 mg/mlE @523 A9 Con Ad 25t v]gA
¥o F2A5e dlE2T(100%)9 vt 130.4% (p<
0.05), 141.8% (p<0.0D 2 FoA Al Felo] Z7tg
e, MMC 0.5 pg/mlg S5 gAlde= 70.7% =
0 GA| 9] Z2le] oA 9l AI(p<0.05) F3io] s
Atk a2, MMCS aloes ¥-EA Ao+ aloe &
Exj2 Ao} v 53 AHE 8ol MMCS] v 34
AAZ-g-o] HE e g & F YA BT,
LPSol| 9§t u]gA e} S22 & aloed] AT
Con Acll &J& Ao} fARHE T

a8 B2 aloes TAHI X9} BAEY F245& S7HA
713 MMC9] HNZZF2 A 285 HetA7)e 2oz
Belth

Table V— Effect of the methanol extract of Aloe vera on the mitogenicity (%) in normal and mitomycin C-treated

mice

Experimental Groups Con A LPS
Control 100.0+£9.4 100.0+10.4
A 0.5 mg/ml 130.4+15.8" 126.0+9.6"
A 2.5 mg/m] 141.8+13.4* 143.2+13.9**
M 0.5 ug/m! 70.7+11.2* 70.7+11.5*
M 0.5 ng/mi+A 0.5 mg/ml 122.4+10.6* 122.6+10.0*

M 0.5 pg/mi+A 2.5 mg/ml

137.7£13.8*" 141.4+14.4**

Mouse splenocytes were seeded in 10% FBS-supplemented RPMI medium at 2x10%/well and exposed to
methanol extract of Aloe vera(A) alone or combination of Aloe extract(A) with mitomycin C(M). M was added
simultaneously with Aloe extract. One pg/well of Con A and 2 pg/well of LPS were used to induce the prol-
iferation of splenocytes. After 48h, cell survival was determined by MTT assay and absorbance was measured at
570 nm with microplate reader. Results were expressed as the relative percentage of absorbance as compared
with control group treated only with mitogens. Each value is the mean of standard deviation for two or three ex-
periments in triplicate. Significant difference from control group (*p<0.05, **p<0.01).
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