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Abstract Purpose: The purpose of this study was to investigate the effects of Bacillus fermentation broth (ENM) on
the human NK cell activity, and bone matrix density, matrix content and area of hamsters fed ENM. Methods: NK cell
activity was tested, and bone mineral density were measured by x-ray. Results: NK cell activity was significantly higher
in the control group (644.71 pg/ml) and in the test group (1796.37 pg/ml) (p<.004). Test groups were significantly
increased by 1110.37 pg/ml in the pre-test and 1796.37 pg/ml in the post-test(p<.001). Behavioral observations after
feeding ENM to hamsters showed normal behavior with no difference between control and test groups. The hamster
body weight of the control was 106 g at the initial and final 27 days. In the test group, the initial weight was 96.6 g and
the final 27 days was 114 g. No morphological changes were observed in the X-ray photographs of the hamster hind
legs. The bone matrix density was 0.059 g/cm? in control and 0.062 g/cm? in the test, which was increased by 0.003 g/
cm’. The bone matrix content was 0.175 g in the control and 0.196 g in the test. The bone area was 2.95 cm? in the con-
trol and 3.19 c¢m? in the test, which was increased by 0.19 cm?, In the autopsy, neither the control nor the test group
showed any remarkable abnormality, and each organ was normal. Conclusions: It is thought that ingestion of ENM is
useful for immunity enhancement.
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Table 1. General characteristics of Subjects for NK cell activity

Control group
Name Sex Age Weight(kg) Name Sex Age Weight (kg)

Experimental group

1 F 58 50 1 F 33 55
2 F 56 51 2 F 61 54
3 F 57 52 3 F 52 55
4 F 56 49 4 F 56 52
5 F 60 50 5 F ol 54
6 F 59 48 6 F 57 52
7 F 56 53 7 F 58 54
8 F 57 60 8 F 57 57
9 M 6l 63 9 F 50 52
10 M 66 65 10 F 49 47
11 M 55 65 11 M 53 60
12 M 66 67 12 M 52 58
13 M 56 58 13 M 57 59
14 M 50 60 14 M o6l 65
15 M 52 58 15 M 60 64
16 M 63 57 16 M 59 62
Mean 56.6 Mean 56.3
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Table 2. Ingredients of ENM liquids fermented by B. subtilis

Field materials Quantity (%/600 ml) Field materials Quantity (%/600 ml)
Enzamin (plant fermented extract) 25% niacin 0.06
galactooligosaccharides proper Quantity (pq) valine 0.048
apple fruit juice Pq threonine 0.045
honey Pq isoleucine 004
ume fruit juice Pq methionine 0.035
fructose Pq Ca pantothenate 0.03
apple vinegar Pq histidine 0.025
yeast extract powder 0.06 stevia extract ra
rankanka extract pq arginine 0.02
NaCl-decreased brine 0.7 tryptophan 0.015
Ca lactate 0.5 thiamine HCI 0.006
ascorbic acid 0.5 riboflavin5’-p-na 0.006
caramel color Pq pyridoxine HCI 0.006
leucine 0.09 folic acid 0.0012
phenylalanine 0.085 cyanocobalamine 0.000012
lysine 0.08 refinement water 53.128
citric acid pq Total sum 100%

Analysed at the Dept. of Quality Control, Kyoto Factory, Enzamin Laboratory Co., LTD. Kyoto, Japan. URL/www.enzamin.com
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P2E sutE]E Fodd] 9o w2 A I FEE
DXAZ# 7] (General Radiographic System, Shimadzu Co.,
Kyoto, Japan)Z &°33}3}. Scan method= Fan Beam, Scan
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Table 3. Changes of NK cell activity before and after ENM ingest-
ing according to groups

Tested Mean «

time Group N (pe/ml) SD t p
Control 16 740.06 530.727

Before 1.043  0.306
Test 16 1110.37 1230.295
Control 14 644.71 522.04

After 3.094 0.004*
Test 16 1796.37 1301.974

<05, *p<01, *%p<.001.
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Fig. 1. NK cell activity on control and test groups before and after
ENM ingesting.
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Table 4. Changes of NK cell activity between groups after ENM
ingesting

Time Mean "
Group tested N (pg/ml) SD ! p
Before 16  740.06  530.727
Control 1.566  .141
After 16  644.71 522.04
Before 16 1110.37 1230.295
Test -4.061 .001
After 16 1796.37 1301.974

<05, #¥p<.01, *%p< 001.

2500 4

|

H Before m After

Activity(pg/ml)

Control Test
Examined groups

Fig. 2. NK cell activities between groups.
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Table 5. Observation charts of hamster’s behaviour

Behaviour (reciprocity, running speed, intimacy

Groups  between individuals) of hamsters observed at the days
1 7 14 21 27
Control N N N N N
Test N N N N N

Test group was fed with ENM, control group was fed water. N:
Special symptoms were not observed in the hamsters.

Table 6. Changes of weights of the hamsters during 27 feeding days

Weights(g) of hamsters measured at the days

1 7 14 21 27
Control 106.8 109.0 104.7 105.3 106.0
Test 96.6 95.9 100.0 105.4 114.0

Test group was fed with 2 ml of ENM plus agar medium, and control
group was fed water plus agar medium.

Group

140 1 = Control Test Hd (Test)

120 4 1068 104. 7100 1"'5_321: 4 lus I

100 956
60 4
40 4
20 1
0

Days tested

Weight(g)
g

Fig. 3. Changes of weights of hamsters during 27 feeding days.
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Table 7. Morphological observation of the hamser’s hind legs shoot-
ing by X-ray illustration

No. Observations Changes
1 normal shape : control group non
2 normal shape : test group non
3 normal shape : test group non
4 normal shape : test group non
5 normal shape : test group non

Fig. 4. X-ray photograph of the hind leg bones of hamsters tested.
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B A= Bacillus Y (ENM)YE AAF 3198 ol Q1A
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S E S x-rays 53 FUE AARE s

1. ENM2] A3 Fo| Alke] NKA| 22 A EE 27
2 644.71 pg/ml, YAFT0] 1796.37 pg/mlE = f2)Ade]
U= zto] S HGrh(p<.004). PAFTIME AHF A2 Aol
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S7ksted freAd el AAaTH(p<.001).

Table 8. Bone mass density, contents and area of hamsters tested

Group BMD (g/cm?) MC (g) Area (cm?)
Control 0.059 0.175 2.95
Test 0.062 0.196 3.14

BMD: Bone matrix density, BMC:Bone matrix content. Area: Bone
area.

Table 9. Morphological differences of hamsters viscera after ENM
ingestion

Control group Test groups

Normal shapes of liver and guts

Normal shapes of liver and guts like the control group.

Fig. 5. Graphs of BMC, BMD and areas of hamster bones.
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