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Anticancer Effects of Aloe on Sarcoma 180 in ICR Mouse and
on Human Cancer Cell Lines
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Abstract— Anticancer effects of Aloe on sarcoma 180 in ICR mouse or human cancer cells were
determined. Sarcoma 180 cells were inoculated subcutaneously into male ICR mouse to determine
effect of Aloe on tumor growth, or inoculated intraperitoneally into male ICR mouse to determine
effect of Aloe on life span prolongation, followed by oral administration of Aloe vera(10 mg/kg/day,
50 mg/kg/day) or Aloe arborescens(10 mg/kg/day, 100 mg/kg/day) once a day for 14 days. The ad-
ministration of Aloe vera or Aloe arbovescens did not suppress tumor growh. However the life span
of ICR mouse was prolonged to 19%(P<0.05), 22%(P<0.05), and 32%(P<0.05) by administration
of Aloe vera 10 mg/kg/day, Aloe vera 50 mg/kg/day, and Aloe arborescens 100 mg/kg/day, respectively.
To determine anticancer effect of Aloe in vitro, Aloe extract was added to the culture of human
gastric cancer cells(SNU-1) and colorectal cancer cells(SNU-C2A), and concentration of Aloe to
inhibit cancer cell growth was determined using MTT(3-[4,5-dimethylthiazol-2-yl1-2,5-diphenylte-
trazolium bromide) cytotoxicity assay. High IDs, values of Aloe vera and Aloe arborescens against
gastric cancer cell line(SNU-1) and colorectal cancer cell line(SNU-C2A) suggest that Aloe gel does
not have anticancer effect on these specific human cancer cells although high concentration of Aloe
inhibited growth of human cancer cells significantly.

Keywords [] Aloe vera and Aloe arborescens, anticancer effect.
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S, £ olA F 1644 Hi=d 1Y ¢S HE3te
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Table I A Aloe vera(10 mg/kg/day, 50 mg/kg/
day) % Aloe arborescens(10 mg/kg/day, 100 mg/kg/
day)e] 7FF-olol 2l3}e] Sarcoma 180 F42] 4
o] 24 A JAHA A& a4 5 sk
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Table I—Effect of Aloe vera and Aloe arborescens on the growth of sarcoma 180(s.c.) in ICR mouse

sample adminitration

n tumor weight(g) relative change(%)”
(—)control(Sarcoma 180-) 7 0
(+)control(Sarcoma 180 only) 9 1.230+ 0.380” 100
Aloe vera(10mg/kg/day) 8 1.277+ 0.385 103(N.S.y°
Aloe vera(50 mg/kg/day) 9 1.077+ 0.548 88(N.S.)
Aloe arborescens(10mg/kg/day) 8 1.450+ 0.324 118(N.S)
Aloe arborescens(100mg/kg/day) 8 1.159+ 0.499 94(N.S.)

After three consecutive days of Aloe administration, sarcoma 180 cells(1X10° cells/mouse)were inoculated sub-
cutaneously into male ICR mouse followed by Aloe administration for consecutive eleven days. After 16 days of
sarcoma 180 inoculation, solid tumor was isolated and weighed.

a) Relative change(%)=

tumor weight of treated mice

X100

tumor weight of (4 )control mice

b) mean* standard deviation
c) N.S.: statistically not significant

Eoto| xx|p| 8= &t Fig, 12 Sarcoma 180
A E 0] A (1X10° cells/mouse) & 16H] 5= &
AFE AEsl] FAE HAY o, 23 22
A)zFste] Hematoxylin-Eosino & g4 = 333}
o2 #AZ AnE vehd Aeloh Fig 1o4
Sarcoma 180% ©|A13}A] 9e L&Al gz %A
ol A= F74 Z(skeletal muscle), ¥ 2} o514 (axillary
lymph node) W =8} ZZ(fat tissue) 5-2] A=A ]
oo} = zlo] aw ol tHFig. 1-A). =38 Sarcoma 180
e Foidh ok 2T A A Aelg #F
Ha Ao /A4 v]-E(Nucleus/Cytoplasm ra-
tio)o] 3k 93714 (basophilia)& Wtep = FF
ZAo} J st A L(infiltration)F oy A=) A
A FAT 22 L Ak 22o] Fok 239 )
Foll A FFFHA e, Ho] 2AFHI T4 (eosino
philia)&- el = #) A} £9F FA(necrotized tumor
tissue)o] FoF 23] Alo]o FH3}A LFtrabe-
cula) HelE EE5o] 9lglcHFig 1-B). Za& &
Aol A FoF 22 A A Q] oM gl A e
o} e A (pleomorphism)-&- Vel ich ok A 2o
A 8 A A M) E(multinucleated giant cell)£;
1A E f-ARE<(atypical mitosis), F-%3 2] 1A
(nucleoli) Seo] #AFHow dA/AExH 8] &(Nuc-
leus/Cytoplasm ratio)o| %$}tH(Fig. 1-E). | A} 2
ZA M Fo] 2AF AF o AEr) 24l AE
(cell mass)7} A=l 0w Fof 223 A} 22
43 AAE A JdcHFig. 1-G). Aloe vera 10

e o
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mg/kg/day §o]73} Aloe vera 50 mg/kg/day 5o
G FoF 24L& Aul& #F 24 AAH R
Sarcoma 1804+& 78t ¥ HETH FARE &
74 vehligl e, Aloe vera 50 mg/kg/day oI
N A izl vlste] Ak 228 kL tha
zrastg ot Aal 229 oL via $UHE S
vell gichFig. 1-C). Aloe vera 10 mg/kg/day -
T3} Aloe vera 50 mg/kg/day FIF9] £k 2329
g B oA A 2T fARE ARl
t}ad e A (pleomorphism)-& el o] kA o 2o
A vpeld oA Feke] AL 25 el Aloe
arborescens 10 mg/kg/day 13} Aloe arborescens
100 mg/kg/day F-i-8) FF 232 A& FF
7oA Sarcoma 1809HE Foi¥ kA =T
FrAksbE A A Rl vlEte] Fab 2] e] o]
tha Z719 &AL Jehdlgden(Fig 1-D) el&
27N E A 2T T 22T FARE S
el slckFig. 1-F). o]4el $4 =4 gk =4
wa sty w7 Axs 2838y, Aloe vera 50 mg/
kg/day F-o3--3 Aloe arborescens 100 mg/kg/day
ool A FF &2 Al HEo <kzhe] WElE
el ot o] 74 Aloe Al 29| gt 2ha3t Tl
 9u)E AYA] = Ao Y=y, AnpHoz
2 Aol A4-® Aloe vera(10 mg/kg/day, 50 mg/
kg/day) 2 Aloe arborescens(10 mg/kg/day, 100 mg/
kg/day)2] 42k 2+ Sarcoma 1802) AukA ¢l wkg
2 A3 AN Ao g £/ uig o
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Fig. 1-—Histopathologic examination of various expe-

rimental groups stained with hematoxylin and
eosin. After three consecutive days of Aloe
administration, sarcoma 180 cells were inocu-
lated subcutaneously into male ICR mouse fo-
llowed by Aloe administration for cinsecutive
eleven days. After 16 days of sarcoma 180
inoculation, solid tumor was isolated, weighed,
stained with hematoxylin and eosin, and ob-
served under the microscope.
(A) negative control; natural tissue, X100, (B)
positive control; Sarcoma 180 only, X50, (C)
Sarcoma 180*, Aloe vera 50 mg/kg/day, X50, (D)
Sarcoma 180*, Aloe arborescens 10 mg/kg/day,
X50, (E) Same as (B) but maginifed by 400
times, (F) Same as (D) but maginifed by 400
times, (G) Same as (B) but magnified by 400
times.

Fig. 2—Effect of oral administration of Aloe vera gel
on the life span of ICR mice inoculated with
sarcoma 180(LP.). After three consecutive days
of Aloe administration, sarcoma 180 cells were
inoculated intraperitoneally into male ICR
mouse on 0 days follwed by Aloe administra-
tion for consective eleven days. Survivors of
each group were measured daily.

——; (+)control(Sarcoma 180 only)
— —; Aloe vera(10 mg/kg/day)
——; Aloe vera(50 mg/kg/day)

mg/kg/day, 50 mg/kg/day), Aloe arborescens(10 mg/
kg/day, 100 mg/kg/day) == 1% CMC £9& 14
13] 1447} AE3le] A7FAY b5 7 19 37
AELE 24 2HE vebd Aojch Table o4
Aloe vera 10 mg/kg/day, Aloe vera 50 mg/kg/day X
Aloe arborescens 10 mg/kg/day, Aloe arborescens 100
mg/kg/day®] 775 €3} E<9t mouse?)
Fo] Zhzk 19%(P<0.05), 22%P<0.05), 16%, 32%
(P<0.05) 75kt
Fig. 29} Fig. 3-& Sarcoma 180¢]4] % &=} 7 7}

ahe 7+ 7o) A2 AASE ehd Holeh. Fig 2614
Aloe vera 10 mg/kg/day F35} Aloe vera 50 mg/
kg/day Fo] ol 4] Sarcoma 180uhg Foid A
2Tl nlste] S Ao Mg AE AAFT)
ok o, Aloe vera 50 mg/kg/day F-oieol A 51
A A o] € 7& FAF 5 Udglok =3 Fig. 3
oA Aloe arborescens 10 mg/kg/day F-oIF3} Aloe
arborescens 100 mg/kg/day §of-Fl| 4] Sarcoma 180
T Foidt A 2Tl wiste] @ Al
A& ANAS7} Dskem Aloe arborescens 100 mg/
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Table H—Effect of Aloe vera and Aloe arborescens on the life span of ICR mouse inoculated with sarcoma 180(i.p.)

Sample adminitration n life span(day) Test/Control(%)”
(—) control(Sarcoma 180 -) 8 w o

(+) control(Sarcoma 180 only) 9 218+ 527 100

Aloe vera(10 g/kg/day) 8 26.0+ 1.8 119(P<0.05)

Aloe vera(50 mg/kg/day) 8 26.6+ 29 122(P<0.05)

Aloe arbovescens(10 mg/kg/day) 9 2563+ 48 116

Aloe arborescens(100 mg/kg/day) 8 28.8+5.3 132(P<0.05)

After three consecutive days of Aloe administration, sarcoma 180 cells(1X10° cells/mouse)were inoculated in-
traperitoneally into male ICR mouse followed by Aloe administration for consecutive eleven days. Average life

span of each group was measured.

average life span of treated group

a) Test/Control(%)=

average life span of (+) control group

b) mean= standard deviation
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Fig. 3—Effect of oral administration of Aloe arborescens
gel on the life span of ICR mice inoculated with
sarcoma 180(i.p.). After three consecutive days
of Aloe administration, sarcoma 180 cells were
inoculated intraperitoneally into male ICR
mouse on O day followed by Aloe administra-
tion for consecutive eleven days. Survivors of
each gruop were measured daily.

——; (+)control(Sarcoma 180 only)
— —; Aloe arborescens(10 mg/kg/day)
——; Aloe arborescens(100 mg/kg/day)
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Fig. 4—Effect of Aloe vera on the growth of human ca-
ncer cell lines.
After 86 hour incubation of 96-well microtiter
plate containing cancer cells and Aloe, 0.1 mg
of MTT(50 W of 2 mg/ml) was added . to each
well and incubated for 4 hours further. 150
of dimethylsulfoxide was added to each well
and absorbance at 540 nm was measured.
Percent of Control Absorbace(%)=
average ODs, value of each group

100
average ODs, value of (—)control group

Student’s t-test was performed. *; P<0.05, **;
P<0.01, ***; P<0.001
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vera(10 mg/kg/day, 50 mg/kg/day) ¥ Aloe arbores-
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in vitro &g
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W 9] mitochondria £2-4] succinate dehydrogenase
2] z}-gof] &3k MTT(3-(4,5-dimethylthiazol-2-yl)-
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180 W of 1.0X10* cells/ml, SNU-C24A; 5580 cells/
well, 180 W of 3.1X10* cells/ml), PBS, Mitomycin
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Percent of Control Absorbance(%)=
average ODsy value of test group

X100
average ODsy value of (—) control group
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Fig. 594 Aloe arborescens®] 19 A EFSNU-
1)) 24l 3 E2-5 2w, Aloe arborescens 1250
pg/mi, 2500 pg/ml, 5000 ug/mie] F= HH A=
Aloe arborescens?] %7} Z7}3o| whe} oA E9)
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Fig. 5—Effect of Aloe arborescens on the growth of hu-
man cancer cell lines. After 86 hour incubation
of 96-well microtiter plate containing cancer
cells and Aloe, 0.1 mg of MTT(50 W of 2 mg/
m/) was added to each well and incubated for
4 hours further. 150 W/ of dimethylsulfoxide
was added to each well and absorbance at 54
0 nm was measured.

Percent of control absorbance(%)=
average ODsy value of each group

average ODg, value of (—) control group100

Student’s t-test was performed. **xx;P<0.001
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Table III—ID;, values of Aloe vera, Aloe arborescens and
Mitomycin C against human cancer cell li-

nes
Sample 1Dy (ug/ml)
SUN-1(gastric) SNU-C2A(colorectal)
Aloe vera 5250 5000
Aole arborescens 3000 3050
Mitomycin C 0.17% 0.36”

(positive control)

After 86 hour incubation of 96-well microtiter plate con-
taining cancer cells and Aole, 0.1 mg of MTT(G0 W of 2
mg/ml) was added to each well and incubated for 4
hours further. 150 i of dimethylsulfoxide was added
to each well and absorbance at 540 nm was measured.

a) ID,(Median Inhibitory Dose): the concenntration
of drug which produced 50% reduction of absorbance
at 540 nm,

7500 pg/mi, 10000 pg/mie] = H$r= Aloe
arbovescens ) =7} Z7)3be) wel o8 wEg
Zx(Percent of control absorbance)o] thh Z7}= 4]
ok olA& Aloe arborescens7} ¥he SZ(light
green brown color)al & 1e{d o 1 Ho| F3}
Lol FFFE w|A AR FEEW PAE F2o]
oA Al 2l opEla Aok
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1. in vivo A3 o &, ¥)3}ol| Sarcoma 1802 ©]3|
3L Aloe vera(10 mg/kg/day, 50 mg/kg/day) =+
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