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Table 1 Functional Activities of Tea Catechin

Reduce incidence of cancer
Inhibit metastasis of cancer
Reduce mutations

Act as antioxidant

Reduce oxidation by active oxygen
Lower blood cholesterol
Lower blood pressure
Lower blood sugar

Kill bacteria

prevent food poisoning
Fight cariogenic bacteria
Kill influenza virus

Prevent halitosis
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Fig. 1 Chemical Structures of Main Tea Catechins
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Table 2 Standardized Mortality Ratio (SMR) of Cancer by Sites
in Shizuoka Pref. (1969~1983)

Sites of cancer SMR?
Male Female Total
Cancer of all sites 85.8 (—**) 88.6 (—*xx) 87.0 (—*x%)
Stomach cancer 80.9 (—* %) 84.7 (—xx) 82.4 (— %)
Lung cancer 83.9 (— % %) 81.5 (—*x) 83.2 (—*x%)
Liver cancer 89.0 (— ) 86.6 (— % %) 88.2 (— % %)
Uterine cancer - 88.5 (— % %) -
Breast cancer — 90.1 (— % %) -

a) SMR is a ratio of the number of observed deaths to the number of expected
deaths. SMR is standardized on average age distribution of population of
Japan (1970, 1975 and 1980).

Figures in parentheses show statistical significance of SMR.
— * : Significantly lower than the national average (0.005<P=<0.025)
—%x : Significantly lower than the national average (P=<0.005)

The national SMR : 100
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Fig.2 Map of SMR for Stomach Cancer by Cities,
Towns and Villages in Shizuoka Pref. (1969—1983)

“3K Town’’ indicates three towns : Nakakawane,
Honkawane and Kawane. ‘‘S City’’, ‘O Town’’, "’K Village’’
and ‘’H Town’’ indicate Shimada City, Osuka town, Kamo
Village and Higashi-izu Town, respectively.
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Fig.3 Frequency of Green Tea Intake.
““"How often do you drink green tea ?"’

[Jrare or none, ] occasionally, one to two times/day
3 times/day, Jll frequently

(X2: Chi-square Test * P<0.05; =+ P<0.01)

A survey was conducted by questionnaires on the inhabitants (35 to 70 years old)
between the green tea-producing areas: Nakakawane and Kawane town (274 males,
334 females) and the non-producing areas: Higashi-izu town and Kamo village (193
males, 439 females) in Shizuoka Pref. on November,1987. The data were summarized
into sex-and age-specific samples (using intervals of 5 years) for each group, and the
comparison was made itemwise between the groups. Statistical differences were
evaluated with the Chi-squared test.

The result on the question: "How often do you drink green tea?" regarding the
frequency of green tea intake was graphically indicated in relative percentages of the
repliers to each item of the above five responses, in relation to all repliers in each
group.
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Table 3 Effect of Crude Green Tea Extracts
on the Growth of Mouse Sarcoma 180 Tumor

Dose Average Tumor Inhibition
Weight? Ratio
(mg/kg/day) (g) (%)
Control - 2.04 + 0.82 -
Extracts 200 p.o. X 4 1.85 * 1.34 9.3
400 p.o. Xx 4 1.02 + 0.20 50.0%
800 p.o. X 4 0.82 * 0.55 59.8°
Mitomycin C 2 ip. X 4 0.37 £ 0.20 81.9°

a) The means * S.E. b) p<0.05 ¢} p<0.01

The crude extracts of green tea leaves were daily administered
to ICR mice orally for 4 days after subcutaneous inoculation of sarcoma
180 cells(1x107 cells/mouse). Mitomycin C was used as a positive
control. Tumor weight was compared with that of the control {10 mice/
group) on the 21st day after inoculation.
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Table 4 Inhibitory Effect of Green Tea Extract on the Induction of

Tumors in Mice by in vivo Formation of Nitrososarcosine from
its Precursors, Sarcosine and Sodium nitrite

No. of !ncidence of Incidence of Carcinoma (%)
Esophageal
Papilloma (%) Esophagus Forestomach Total

Group Treatment

Experiment (1)

Sarcosine
1 47 33 (70.2) 3 16 19 (40.4)

+
NaNO2

GTE
+
Il Sarcosine 45 20 (44.4)3 0 8 8 (17.8))
+
NaNO2

Experiment (2)

Sarcosine
1 37 22 (59.5) 1 11 12 (32.4)

+
NaNO2

GTE
+
1" Sarcosine 34 10 (29.4)3 0 2 2 (5.9 b)
+
NaNO2

a) P <0.05 b) P<0.01 GTE : Green Tea Extract

In experiment (1), GTE ( 5 mg/ mouse / day) was intubated to mice (Tientsin Il, fe-
male) 6 times a week, for 14 weeks. From the second week, mice of both Group | and
11 were intubated with sarcosine ethyl ester hydrochloride ( 2g / kg ) and sodium nitrite
(0.3 g /kg) 3 times a week, for total 5 weeks. The animals were sacrificed at the 14th
week.

In experiment (2), GTE ( 5 mg / mouse / day) was intubated to mice (Tientsin Il, fe-
male) 6 times a week, for 18 weeks. From the third week, mice of both Group I and 1l
were intubated with sarcosine ethyl ester hydrochloride ( 1g / kg ) and sodium nitrite ( 0.15
g/ kg ) 3 times a week, for total 9 weeks. The animals were sacrificed at the 18th week.
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Table 5 Minimum Inhibitory Concentration (MIC; st g/ml) of Catechins
for Standard Strains and Clinical Isolates of Helicobactor pylori

EC EGC ECg EGCg
ATCC 43526 >200 200 50 50
ATCC 43629 >200 >200 50 50
ATCC 43579 >200 200 50 50
CAM (—) 200 200 50 50
CAM (+) >200 200 50 50

ATCC : Standard strain

CAM (—) : Clarithromycin resistant strain (n=8)

CAM (+) : Clarithromycin sensitive strain (n=12)

EC : Epicatechin , EGC : Epigallocatechin

ECg : Epicatechin gallate , EGCg : Epigallocatechin gallate

Bacterial susceptibility to catechins was tested by determining the minimum inhibitory
concentration (MIC;  g/ml) for 3 standard strains and 20 clinically isolated stains of
H.pylori using agar dilution method. All strains were tested on Brucella HK agar supple
mented with 10% horse blood. Aliquots of H.pylori culture were transferred to the wells
containing different concentratons of catechins and incubated at 35°C in microaerobic
atomosphere (5% 0O,, 10% CO,) for 3 days.

0) 00000
0000000000000000000000000000700mgd0000000 000
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Fig.4 Changes in H. pylori Activity before and after Catechin
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Administration to H. pylori-infected Patients

Catechin (700mg/day) was orally administrated to H. pylori-infected 34 patients for one

85

month. In each case, infection was confirmed when serological test (serum anti-H. pylori

IgG antibody) and specific culture were positive.

3C-Urea breath test was performed to determine the H. pylori status of the patients
before and after the treatment.

Eradication was defined as a negative breath test for one month after the cessation of

the treatment.

Breath samples were measured by mass spectrometry. Values were expressed as excess
delta per mil units, which were the ratio of °C to '’C in the sample compared with a

standard, multipled by 1000,

Urea breath test consisted of a baseline breath sample and a breath
sample 15 minutes after the administration of 150mg of *C-Urea dissolved in tap water.
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Fig. 6 Relationship between Age and PG 1 /Il Ratio

Age Groups

Fig. 5 The Prevalence of H.pylori Infection
: M.Asaka ef al., Gastroenterology 102, 760 (1992)]
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(PG I /1 : Marker of Gastritis and Gastric Atrophy)
(PG : Pepsinogen)
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