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| ABSTRACT |

Effects of Curcuma longa L. on MDA-MB-231 Human Breast Cancer Cells
and DMBA-induced Breast Cancer in Rats

Dong-Seon Yang, Seung-Jeong Yang
Dept. of Korean Gynecology, Dong-Shin University

Objectives: Breast cancer is the most common cancer among women and has
rapidly increasing rate annually. At present, western cancer therapies by surgery,
radiation, and anticancer drug have not been fully effective. So many interests
are given to herbal medicine on cancer treatment recently.

This study was designed to investigate the effects of Curcuma Ilonga L. (CL) on
MD A-MB-231 human breast cancer cells and D MBA-induced breast cancer in rats.

Methods: In this experiment, MD A-MB-231 cells were cultured in cell culture
plates. 0.0625, 0.125, 0.25, 0.5, 1.0 mg/ml of CL extract were tested for their anti-
proliferative effects on MD A-MB-231 cells by MMT assay. And we induced breast
cancer in rats. The changes in tumor's weight, and the effects on proliferations of
splenocyte and thymocyte were investigated.

Results: CL showed anti-proliferative effects on MD A-MB-231 cells in proportion
to concentration of the CL. DMBA-induced breast cancer in rats, tumor's weight
of the rat was not statistically significant, but showed a tendency to be reduced
in the groups treated with CL. Proliferation rate of the rat's splenocyte and
thymocyte increased in proportion to CL. In breast cancer tissue, expression of
ER-a was weakened proportionately to the concentration of the CL.

Conclusions: These data suggest that CL can prevent the proliferation of
breast cancer, then CL is useful to treat patient with breast cancer.
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benzanthracene(DMBA)<} corn oil, Canada
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mg/ml) & EFA8E H7FE ¥ Ez-cytox
15 plE 2+ wellell A71sla xF3A el o
A 2A1ZE o i eFst A gl 7 welld]

2 mlell <9
sle] 39 ztH o= 33

it
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Fig. 1. Effects of CL on Proliferation
Rates of MDA-MB-231 Cells in Vitro.
MDA-MB-231 cells were attached 96-well
plate, and added CL as indicated concentrations
respectively. After 24 hrs incubation, proliferation
rates were measured using MTT methods.
Values are represented as mean+SD.

** . Statistically significance compared with
0 mg/ml group (P<0.01).
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Table 1. Test of Homogeneity of Variances

Normal Control CL-A CL-B
. group group group group
Charaterist CL. (¢ (n=6) (n=7) =7 F P
Mean+SD Mean+SD Mean*SD Mean+SD
Body weight (g) 168.7+8.71 176.0+3.01 176.3+4.06 172.3+5.95 2.801 .064
F : F-value
_ explained variance
unplained variance
p - p-value, significance probability
Table 2. The Changes of Body Weight in Rats
W Group  Normal Control CL-A CL-B
eek
0 168.67£8.71 176.00+3.10 176.29£4.35 172.14£4.06
1 190.50£6.92 190.50+5.89 192.00£9.61 184.14%4.56
2 211.33+10.80 207.17+21.67 209.86+10.06 200.00+5.48
3 223.50+16.81 210.17+22.09 223.00+14.81 206.57+19.92
4 228.67+16.95 226.00+8.81 222.86+27.79 218.86+8.78
5 258.67£31.26 239.86+15.03 236.29+20.54 233.86£12.26
6 260.00+31.16 248.17+25.35 252.00+15.64 239.71+12.59
7 267.83+28.60 255.00+18.14 259.57+14.12 246.57+10.11
8 280.17+25.14 259.50+17.28 268.86+20.91 248.86+8.13
9 284.83+25.85 266.00+18.09 270.14%15.12 251.86+9.04
10 290.33+27.79 268.83+23.48 281.86+20.10 257.86+8.65
11 311.17+41.90 271.33+23.53 281.14+21.13 267.86+9.74
12 284.50+33.52 267.83%19.64 262.00£19.33 254.86+9.74

Normal : naive group, Control : saline administered to rats, CL-A : CL 500 mg/kg administered

to rats, CL-B

: CL 1,000 mg/kg administered to rats. Values are represented as mean=SD.

Normal and control groups data were expressed as mean*SD. CL-A and CL-B groups data

were expressed as mean=SD.
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il

A2l gt LPS (+)ellM+= CL-A 3
CL-B # E%oA EAH oz §935H
HAAA 27 Z7HE RS Fed &
A H(P<0.01, P<0.05) (Fig. 3).

T

control

Tumor Weight (g)

CL-B (Group)

Fig. 2. Effects of CL on Weight of Solid
Tumor in Tumor Bearing Rats.

Control : saline administered to rats, CL-A :
CL 500 mg/kg administered to rats, CL-B : CL
1,000 mg/kg administered to rats. Values are
represented as mean=SD.

500
mLPs ()

EILPS (+)

’éﬂﬂ

Normal Control

Splenocyte Proliferation rates (%)

e
{Group)

Fig. 3. Effects of CL on Proliferation Rates
of Splenocyte in Rats.

Proliferation rates of splenocyte were measured
using modified MTT method described in
materials and methods. LPS (-) : without LPS
group, LPS (+) : 5 ng/ml of LPS treated
control. Values are represented as mean=SD
(n=6).

*% . Statistically significance compared with
control LPS (-) group (P<0.01).

## . Statistically significance compared with
control LPS (+) group (## : P<0.01).

# © Statistically significance compared with
control LPS (+) group (# : P<0.05).

(-)normal & 7]Fsle] W EE=Z ZA
st9de}. Concanavalin-AS =] 2]8}#] ¢
< Con-A (-)dlX+= CL-B *7‘°ﬂ/‘1 fre
A FAMES FUHE ] des #a
g 4 AR (P0.0D), Concanavahn*AE
x2]8 Con-A (+)lAME CL-A <+
CL—B + EFeA FAHoR FolsA

FAMNEZE FAEGSS A 5 9
% =H(P<0.05, P<0.01)(Table 3).

Table 3. Effects of CL on Proliferation
Rates of Thymocyte in Rats

Group Con-A(-) (%) Con-A(+) (%)

Normal 100.00+6.51 199.48+16.77
Control  67.45+4.78 218.93+39.69
CL-A 78.60+7.60 298.03+48.90%

CL-B  103.75+41.42** 343.18+41.42%*
Normal : naive group, Control : saline administered
to rats, CL-A : CL 500 mg/kg administered to
rats, CL-B : CL 1,000 mg/kg administered to rats.
Values are represented as mean+SD (n=6).
** . Statistically significance compared with
control Con-A (=) group(P<0.01).

# . Statistically significance compared with
control Con-A (+) group(# : P<0.05).

#4# © Statistically significance compared with
control Con-A (+) group(## : P<0.01).

o}, control LolA= =g =8 A
2 o] oz dAH e CL-A
CL-B A= control ol #]3) ,r
oz AAM n|A F Ao &
& 226 A H o YERt e, CL-A
o vl&] CL-B oA o <3l =30
2wl FHgAo] wEE o] et 7o)
2= A (Fig. 4).
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Fig. 4. Effects of CL on Immunohistochemical Changes of ER-a.
Immunohistochemical stain for ER-a. A (top left) : control group. B (top right) : CL-A group.
C (bottom left) : CL-B group, Positive staining for ER-a in the nuclei of breast cancer cells (x 200).

8. AU zt7)%el " A& I3 of Bl&l GPT., GOT &&A CL-B &
BE OFE Rolr} B T OFE Relz o Aeh: Aol dger BAde
gk 7H71%Fe wWEE #E3r] 9l 2 fo8kx ¢kar, LDHS} albumin &
37 dH4E& 42> ¥ GPT. GOT. LDH, FAME HHE F3 Ze]7} HolX]
albumin #*E ZA 3. normal + Aokt (Fig. 5).
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i N EE
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A (Group) B (Group)
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Fig. 5. Effects of CL on Levels of Liver Function Test in Rats.

A (top left) : GPT. B (top right) : GOT, C (bottom left) : LDH, D (bottom right) : Albumin :
Normal : naive rats (n=6), Control : saline administered to rats (n=6), CL-A : CL 500 mg/kg
administered to rats (n=7), CL-B : CL 1,000 mg/kg administered to rats (n=7). Values are
represented as mean+SD.

9. @AY A7)%el A& I3 BUN 4X& ZA333, normal <ol

EE E Rt ¢ F E H]3] contol. CL-A. CL-B oA o4&
2 Qs A17]%59 Wsts #EE) H?f} Asdte Aol Sldley BAHe=
o 2Fe AL A2 F creatinine¥} frelakA] ok skek(Fig. 6).
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Fig. 6. Effects of CL on Levels of Renal Function Test in Rats.

A (top) : Creatinine, B (bottom)
administered to rats (n=6), CL-A :

: BUN

Normal :
CL 500 mg/kg administered to rats (n=7), CL-B :

saline
CL

naive rats (n=6), Control :

1.000 mg/kg administered to rats (n=7). Values are represented as mean+SD.
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Fig. 7. Effects of CL on Levels of CBC in”Rats.

A (top left) : WBC, B (top right) :
Normal : naive rats (n=6), Control :
administered to rats (n=7), CL-B :
represented as mean=SD.

> A o A FFs
ale Aoz 98 g9oz: A

RBC, C (bottom left)
saline administered to rats (n=6), CL-A : CL 500 mg/kg
CL 1.000 mg/kg administered to rats (n=7). Values are

. hemoglobin, D (bottom right) : platelet :
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