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Antitumorigenic and Immunologic Effects of Kale Extracts and Chlorophyllin
on Sarcoma 180 Cell-Transplanted Mice
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In the present study, we examined tumor formation on sarcoma 180 cells- transplanted
Balb/c mice, and phagocytic activity, nitroblue tetrazolium (NBT) reduction rate and nitric
oxide (NO) production on the Balb/c mice by the treatment of kale juice, kale methanol
extract and chlorophyllin. The kale (Brassica oleracea var. acephala) juice, kale methanol
extract and chlorophyllin decreased the growth of sarcoma 180 cells in vitro and inhibited
the tumor formation by 67.9%, 71.0% and 61.9% compared to the control on sarcoma
180 cell transplanted Balb/c mice, respectively. The phagocytic activity and NBT
reduction rate in peritoneal phagocytic cells of the Balb/c mice were considerably
increased by the treatment of the kale extracts and chlorophyllin in comparison with the
control group, however, no significant changes were observed by the treatments in the
NO production.
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Table 1. Total cell counts and viability of sarcoma 180 cells” in culture medium containing kale juice, kale-methanol

extract and chlorophyllin

Sample Dose (/ml medium) Total cell numbers (X 105/m1) Viability (%) of the cell
Kale juice ol 3.5+0.2 100+0
51 3.120.1 1000
10l 2.7+0.2 1000
50 1l 1.10.1 82+13
100 ul 0.8+0.1 60£18
Kale methanol ext. 0.00 mg 4.6+0.3 100+0
0.05 mg 4.0+0.2 100+0
0.10 mg 3.840.3 100+0
0.50 mg 2.9+0.2 100+0
1.00 mg 1.5+0.1 4+2
Chlorophyllin 0.00 mg 4.9+0.1 100+0.0
0.05 mg 4.8+0.1 100+0.0
0.10 mg 4.0+0.2 100+0.0
0.50 mg 0.4+0.1 100+0.0

Y1x10° sarcoma 180 cells were cultivated in 20% fetal calf serum (FCS) containing Eagle’s minimal essential medium
(EMEM) in the presence of various concentration of the above samples for 24hr at 37°C. Viable cells were counted

by trypan blue dye exclusion method.
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Table 2. Antitumor activities of kale juice, kale-methanol
extract and chlorophyllin in tumor bearing Balb/c mice
with sarcoma-180 cells

Sample Turrll?r Inhibition
weight”’ (g) rate (%)
Control 6.27+1.29
Kale-juice 2.01+£0.89 67.9
Kale-methanol ext. 1.82+1.64 71.0
Chlorophyllin 2.39+1.28 61.9

U7.day-old sarcoma-180 ascites cells were s.c. trans-
planted into the left groin of inbred strain. 1.25 pl/mouse
of kale juice, 12.5 pg/mouse of kale-methanol extract and
chlorophyllin or the equal volume of phosphate buffered
saline (control) was LP. injected once a day for 20 days
from 24hr following transplantation. All mice were
sacrified at 5 weeks following the transplantation, and
tumor weights were measured.
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Fig. 1. Effects of kale juice (KJ), kale-methanol extract
(KM) and chlorophyllin (C) on the phagocytic activity

and nitroblue tetrazolium (NBT) reduction in the

peritoneal phagocytic cells of Balb/c mice”.

"Mice were injected LP. with KJ (1.25 pl/mouse), KM
(12.5 pgfmouse) and C (12.5 pgmouse) 1 time each.
Phagocytic activities were calculated with C. albicans to
be phagocytized in 50 phagocytes. NBT reduction were
counted with cells to have intracellular blue black
formazan in 200 phagocytes.
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Fig. 2. Effect of kale juice (KJ), kale-methanol extract

(KM) and chlorophyllin (C) on nitric oxide (NO) pro-

duction in the blood serum of Balb/c mice”.

YThe explanation is the same as in Fig. 1.
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