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Anticarcinogenecity of Lactic Acid Bacteria

Hyoung-Suk Bae and Young—Jin Baek

Korea Yakult Co., LTD. R & D Center #418-12, Komae-Ri,
Kiheung—Eup, Yongin=Si, Kyunggi-Do, 449-900, Korea

This study was aimed to review recent reports on antitumor activity of lactic acid bac-
teria including the relationship among the gut microflora, nutritional factors and carcino—
genesis in human and animals. The fecal bacterial enzymes, B-glucuronidase,
nitroreductase, and azoreductase were shown to play an important role in the incidence
of colon cancer. These enzyme activities in feces were increased on a Western (high
fat and animal protein) diet, but reduced by consuming of 1~ 3%10' Lactobacilli per
day. High consuming (=225 g/day) of fermented milk products, even the people on
a Western diet were epidemiologically revealed to be at low risk for colon and breats
cancer. This antitumor effect is attributed to reducing the production of harmful bacterial
enzymes such as B—glucuronidase, nitroreductase, and azoreductase due to decreasing
of putrefactive bacteria in colon. In animal models having tumors, Lactobacilli cultures
also significantly suppressed the growth of sarcoma, leukemia and carcinoma. The
antitumor effects of lactic acid bacteria are supposed to be host-mediated and
dependent on the activation of non-specific effector cells such as macrophages or
natural killer cells.
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Table 2. Rates of developed cancer at conventional and
germfree animals

Carcinogen  Adminstration Conventional Germfree
Cycasin Oral 100% 0%
MAM-GIuUA Abdomen 0% 0%
MAM-GIuUA Oral 100% 0%

Data from Laquer et al., 1981

Fig. 1. th&ret AlUEDH XleF|2atel Az(Wynder, 1975).

Fig. 2. Z&retal getel A% 2| (Wynder, 1975).

Fig. 3. Change in intestinal flora during the first 7 days
after birth(Mistuoka, T).

Fig. 4. Bacteria flora in the adult alimentary track (Mitsu-
oka, T).

Fig. 5. Alo|-Zuisl-etel 27| (Mitsuoka, T. 1981).

Fig. 6. Enzymatic activities of intestinal flora(T. Mitsuoka).
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Fig. 7. Reference of diet and intestinal bacteria for pro—
motion of colorectal cancer.

Fig. 8. The mean fecal nitroreductase and B
—glucuronudase activities for 7 days before,
during, and after L. acidophilus feeding. Data
from Goldin et al., 1980.

Fig. 9. Mean fecal Lactobacillus count of group of human
subjects.

Fig. 10. Mean fecal B—glucuronidase activity Data from

Ayebo, A.D. et al., 1980.

Fig. 11. Antitumor effect of lactic acid bacteria on 3LL

in C57BL/6 mice.
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Table 1. Antitumor effects of lactic acid bacteria
Materials administered Tumor model Host References
L. casel Sarcoma 180 ICR 49
Leukemia L 1210 BDF4 49
MCA K-1BALB/c 49
Lewis lung carcinoma C57BL/6 67, 13
Meth A fibrosarcoma BALB/c 68
Bladder tumor(BMT-2) CsH/He 56
B16 melanoma C57BL/6 57
Line-10 hepatoma guinea pig 55
Leukemia P-388 BDF4 69
L. acidophilus Ehrlich ascites tumor Swiss 70
Sarcoma 180 ICR 49
DMH-induced colon cancer F344 rat 41
L. bulgaricus Ehrlich ascites tumor Swiss 44, 45
Sarcoma 180 ICR 44, 45
Lewis lung carcinoma C57BL/6 45
Leukemia P-388 BDF; 45
L. helveticus Sarcoma 180 ICR 43
B. infantis Meth A fibrosarcoma BALB/c 30, 35
Yoghurt Ehrlich ascites tumor Swiss 32, 48
Chemically induced 15
Gastric cancer Rat 62
Table 3. Incidence* of colorectal cancer in populations survived
. Rural Kuopio
Incidence Sex Copqu%%epé%apnal)
19617 65 1966~ 70
Colon M 22.2 4.9 5.6
F 19.2 4.7 6.9
Rectum M 18.8 5.5 6.1
F 10.8 4.9 5.5
M 40.1 10.4 11.7
+
Colon +Rectum F 30.0 9.6 12.4
*Age—adjusted to standard world population
Dietary Fiber 17.21+5.09 30.09x+11.3
Intake (g/day)
Stool Weight(g/day) 146~ 157 1757 211
No. of Lactobacilli(Log1o) 6.411.1 8.0+1.1

Data from IARC Intestinal Microecology Group, 1977.
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Table 4. Relation between consumption of fermented milk products(Yoghurt, Buttermilk, Curds, and Kefir)

Amount consumed

%Breast cancer

Odds ratio

(95% Confidence interval)

Case Control Adjusted Multivariate
Fermented milk
products
Nonusers 21 21 1.00 1.00
0~ 75¢ 35 28 1.25 1.29
7571509 22 20 1.10 1.12
150 7 2259 14 13 1.14 1.29
> 2259 9 18 0.5 0.55
per 225g 0.63 0.63

Data from Veer et al. 1989.

Table 5. Effect of diet on incidence of DMH-induced carcinomas of the bowel

No. of animals(%)

Induction period, wk Diet Tota! No. with carcinomas of:
of animals

Small intestine Colon

36 Grain 13 1 4(31)

Beef 12 8 10(83)

Beef + L.acidophilus 1 8 8(73)

20 Beef 22 14 17(77)

Beef + L.acidophilus 20 9 8(40)

Data from Goldin et al., 1980

Table 6. Antitumor activity of LC9018 in combination with various antitumor drugs against solid tumor

Tumor Sample Dose(Total) Average tumor weight(g) Inhibition rate(%)

Control 2.31£0.74 -
LC9018 15 mg/kg 1.04£0.48 55.0
CY 50 mg/kg 1.7210.44 25.5
CY+LC9018 1.4510.26 37.2

Meth A MMC 2 mg/kg 1.284+0.66 44.6
MMC +LC9018 0.64£0.35%* 72.3
5-FU 40 mg/kg 1.87x0.69 19.1
5-FU+LC9018 0.79£0.39* = 65.8
BLM 16 mg/kg 1.55%£0.49 32.9
BLM+LC9018 1.04x0.54 55.0

Data from Matsuzaki et al., 1984.
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Table 7. Effect of i.pl. injection of LC9018, Corynebacterium parvum and bacillus Calmette-G  erin(BCG) on the survival
of Math A-bearing mice

Treatment with adjuvants Dose Survival time(days, mean£SD) T/C(%)
control 10.8%£1.5 100
LC9018 500 ug 18.2£4.0 169**
LC9018 250 ug 20.0+3.6 185%**
LC9018 100 ug 27.0+0.7 250% **
0K432 250 ug 15.712.2 145% %
OK432 100 ug 15.7£3.6 145+
C. parvum 1 mg 11.2+£1.2 104
C. parvum 500 ug 11.2£2.3 104
C. parvum 250 ug 9.6+1.2 89
C. parvum 100 pg 13.0+£1.1 120+
BCG 1 mg 9.6+1.1 89
BCG 500 ug 14.2+3.1 131%
BCG 250 ug 13.814.2 128
BCG 100 ug 15.5%1.1 144

Data from Matsuzaki, et al

., 1988.
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