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1. Self Description of The veterinary medicine research institute 

Ttle 

Client 

Research 
institution 

Purpose 

Research item 

Responsible 
person 

Charge of Animal 
Control 

Member of 
Researchers 

Research asststant 

The main facilities 

Anticancer and Immunoenhancement Effects of the GERANTI (BIo- / 
synthesized Organic Germanium) 
Client: Geranti Pharm Ltd. president Shon Tsang Uk 
Address : 678-20 Daiji B/D Yuksamdong kangnamgu Seoul ! 
The name of research instituhon : A college of veterinary medrcrne, ; 
Chungbuk University 
Seat : san 48 Gaesindong chongju Chungbuk , 
The name of cheif researcher : A dean professor Kim Chang Ki 
This research institute was, depend on the school regulations 344 number, 
(1993.11.16) relating to the whole of life science, pharmacology, veterinary 
medicine and medical science. Established for mankind’s welfare and 
health that has been the research on the safety and effectiveness of 
medicines, agricultural medicines, food and chemicals etc. and the 
development of a new disease model, an infectious disease of man and 
animal; as a watchman to defense the health of man and animals. 
This research institute, relating to the National of Sanitation and Safety 
Research Institute 65050-188 number (Feb. 24. 1994) has been studied on 
the efficacy of a medicine, pharmacology test, in addition to the general- 
toxicity test. genetic-toxicity test, a generative-toxicity test. 
a local-toxicity test, antigenic test etc. 
Position . The animal medicine research institute, a college of veterinary 
medicine, Chungbuk University 
The responsible person of the animal management an assistant 
professor Kang Jong-Gu 
Address: san 48 Gaesindong Chongju Chungbuk 
The responsible person of the animal management an assistant 
professor Kang Jong-Gu 
Address: san 48 Gaesindong Chongju Chungbuk 
Kang Sin Suk : master course, 2nd term, a college of veterinary medicine 
department, Chungbuk University 
Lee Jong Sung: I, 

Oh Myung Ho : ,, 

Lee Won Hyung: II 

Jung Jae Hwang: master course, 1” term, a college of 
veterinary medicine Chungbuk University 
Yu Young Kyung : 3rd year student, a college of veterinary medicine, 
Chungbuk University 
PakHakSu : ,I 

Kim Mi Young : 2nd year student, a college of veterinary medicine, 
Chungbuk University 
Pak Sun Hee : II 

No. of 
Researcher 10 

Ground 600 n\ 

Building 

Building veterinary Breeding room 
college(l) of animals(l) 

Area( 111’) 400 178.2 
The date of 
construction Aug. 1990. Apr. 1994. 
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2. The main equipment and basic facilities 

1. Paraffin temperature maintain apparatus 

2. Automatic tissue handling apparatus 

3. Embedding center 

4. Auto clave 

5. Slide heater 

6. Mrcrotome for tissue of a Irving body 

7. Paraffin oven 

8. Spectrophotometer 

9. Multi - using microscope 

10. Difference phase Microscope 

11. Chimograph of recording type 

12. pH meter 

13. Clean bench 

14. CO, incubator 

15. Water - bath for constant - te.,,perature 

16. Air- condittoner 

17. Computer-80286, 80386 

18. Liquid Nitrogen tank 

19. Auto dry chemistry analyzer 

20. Exp. cage for the toxicity of inspiration 

21. Metabolic cage 

22. Balance for animals 

23. Table of dissection for animals 

24. Self -registering thermometer and hygrometer ’ 

25. Colony counter 

26. Coulter counter for bloods 

27. Breeding apparatus with automatic maintainer of temperature and humidity 

28. Breeding system of mouse and rat 

29. Air cleaner 



3. The career of researcher 

Name: Kang Jong Ku 

Birthday : Dee 14 , 1995 

The place of : Chungbuk chongjusi Gaesindong san 48 

Work: The animal medicine research institute, a college of veterinary medlclne, 

Chungbuk University Tel : 0431-261-2607, Fax : 0431-267-3150 

Research Career 

Nov. 1985-May.1987: Toxicity-Pathology part of Japan Highfox safety research Institute 

(researcher), Take charge of the safety test and new medicine screening. 

Apr. 1988-May.1990: An associated researcher of Japan radiation medicine research 

institute studies on movement of immuno system by radiant and environment 

substance.(studies on Division and increase of macrophage) 

May.1990-Aug. 1990: The new medicine screening part of Japan Highfox new drug 

research institute, New urug development and toxicity test using diseases mot,-1 (acute. 

sub-acute chronic. generation, deformity, mutagenic. antigenic, a responsible 

researcher) 

Sep. 1990-Sep. 1992: The department of veterinary medicine, full-time instructor, 

Chungbuk University 

Oct. 1992-present: A College of veterinary medicine, an assistant professor Chungbuk 

University 

Acting 
. 

Sep. 1990-present: The councilor of the Korean Experimentation animal society. 

Sep. 1990-present: The member of the Korean toxicology society. 

Sep.l990-present: The member of the Korean toxicity-pathology society 

Sep.l990-present: The member of the Korean veterinary medicine society. 

Sep.l990-present: The councilor of Japan Highfox society for new medicines 

Sep.l990-present: The member of Japan society for toxicology and toxicity-pathology. 

Mar. 1992-present: National Research Institute of Sanitation and safety, pathology part, 

an advisory professor and a co-operation research professor. 
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1. An acute toxicity test of Geranti-Germanium in Mouse 

Materials and Method 
1 Testrng Materials 

1) Name: Geranti-Germanium 
2) Molecular structure: unknown 
3) Chemical name. unknown 
4) Appearance. a yellow powder 
5)pH 6-8 
6) The conditron of storage. under 4 degree C 

2 The experimental animal 
In thus test, we were selected ICR mrce, because ICR mice have been used widely In safety 

test for acute, subacute and chronic toxicrty lest. And there are many the physrology autopsy and 
toxrcological data on ICR mouse. We were used only healthful mice without the decrease of the 
weight among the laboratory animal that made quarantine and acclrmatron In laboratory for a 
week. The discnminatlon of individual was append a label that IS stated the name of responsible 
person, the period of test, dosage, the number of mice, test number in cage for breeding 
The mice were breed a five head each the cage of breeding in polycarbonate cage (17SWx 240L 

x 145Hmm) during the term of testing and acclimation 

3 The dosage and the test group 
v;,- were set up the highest dosage (5000mg per Kg) that can be administered Gerantr- 

germanium Into mice. And Geranti-germanium was diluted In the regular rate (0.5 ratro) wrth 
drstilled water standardizing this dosage and set up the group of five. The composition of the test 
group, dosage and lrquid measure were the following 
r 

The material of Test 
administration group 

Drlute Gerantr 
with D. W. 

Control group 
(D. W.) 

I 

GA1 

GA2 

GA3 

GA4 

GA5 

GA6 
I 

Sex 

- 
M 
F 
M 
F 
M 
F 
M 
F 
M 
F 

- 
M 
F 

The 
lumber o 
animal 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
5 

i 

The animal 
No. 

GAMl-GAM5 
GAFl-GAF5 

GAM 6 - GAM 10 
GAF6-GAFlO 

GAMll -GAM15 
GAF 11 -GAF 15 
GAM16 - GAM 20 
GAF 16 - GAF 20 
GAM21- GAM 25 
GAF 21 - GAF 25 

GAM 26 - GAM 30 
GAF 26 - GAF 30 

Dosage 
(lIIR/!.6) 

5.000 

2,500 

1,250 

625 

312 5 

0 

-I- 

, Admrnrstratfon 
volume 

(ml/Kg 8.w) 

20 

20 

20 

20 

20 

20 

‘G: Intragastrically, A: Acute, M: Male, F: Female 



. 

4 The adm:nstratron of test matenal 

1 I The preoaration of lest solutton 

We were prepared the test solutron that was diluted rn dtstrlted water every dosage ~~1st 

before admrnlstration and the germanrum content measured by phenylfluorone method 

2) The route and the method of administration 

We were selected oral administration on the basis of the acute toxrcrty test method In mice 

case. administrate in the stomach using the Sonde The calculatron of dosage was frxed on 

the basis of mice weight. And the powder of Gerantr was drssolved In dtstilled waler It was 

only distilled water In control group And the maximum dosage was set up 5000:::;: per !.c 

administrate to mace 

5 The observatron 

The day of administration was observed the general symptoms every hour to twelve hours 

rncludrng the change of general state, the symptoms of poisoning. motilrty appearance, and 

whether animal was died or not everyday one times from next day to fourteenth day The body 

weight was measured three trmes, just before autopsy (after 34 days) after seventh days and just 

before the administration on all mice, The LD, was calculated by the method of Litechfield- 

Wilcoxon using computer program pharmacological calculation system 

, 



Result 

(1) LD:: value 

When thus test material was administrated oral on male and female mace. the example of death 

was not observed rn the maximum dose of 5OOOt:tp/l;~ (0,2srC/lOg B.W.). So the calculatron of 

LDS: value was impossible. 

(2) The death rate (Table 1) 

In case of oral admrnrstration. the example of death was not observed during the total period of 

lest In the both sexes. 

(3) Clrnrcal symptoms (Table 2) 

The clinical symptom was not observed at all tests group for testing period. 

(4) The change of body weight (Table 3) 

The significant difference of each group was not observed at all tests group for testing perrod. 

(5) The view of autopsy (Table 4) 

It was not observed at all the pathologrcal vrew due to this material in the autopsy on all 

survrval animals. 

(6) The histopathological changes 

The significant histopathological change was not observed at all due to this material in the 
autopsy on all survival mice. 

Table 1. Mortality of male and female ICR mice administered intragastrically with Geranti- 

Germanium. 

Sex 

Male 

Dose Hours after treatmen Days after treatment Final 

(rrr6k) 1 2 3 4 5 6 12 1 2 3 4 5 6 7 8 9 IO 11 12 13 14 Mortality 

5,000 000000000000000000000 O/5 

2,500 000000000000000000000 O/5 

1,250 000000000000000000000 015 

625 000000000000000000000 015 

312.5 oooooooooooodoooooooo 015 

O(Control) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 015 

5,000 000000000000000000000 015 

2,500 000000000000000000000 015 

1,250 000000000000000000000 o/5 
Female 

625 000000000000000000000 015 

312.5 000000000000000000000 015 

O(Control) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 015 

. 



Table 2 Ciinrcal Findings of Male and Female ICR Mice administered rntragastrically wrth 

Geranti-Germanium. 

M  Male, F .Female 

N No of anrmals examrned 

- No abnormality detected 

Dose Hours after treatment 
Sex Findings 

Days after treatment 

(::igll;h) 1 2 3 4 5 6 12 1 2 3 4 5 6 7 8 9 1011121314 

5,000 N 5 5 5 5 5 5 555555555555555 

5 5 5 5 5 5 555555555555555 

2,500 N 5 5 5 5 5 5 555555555555555 

5 5 5 5 5 5 555555555555555 

1,250 N 5 5 5 5 5 5 555555555555555 

5 5 
M  

5 5 5 5 555555555555555 

625 N 5 5 5 5 5 5 555555555555555 

5 5 5 5 5 5 555555555555555 

312.5 N 5 5 5 5 5 5 555555555555555 

5 5 5 5 5 5 555555555555555 

0 N 5 5 5 5 5 5 555555555555555 

(Control) - 5 5 5 5 5 5 555555555555555 

5,000 N 5 5 5 5 5 5 555555555555555 

5 5 5 5 5 5 555555555555555 

2,500 N 5 5 5 5 5 5 555555555555555 

5 5 5 5 5 5 555555555555555 

1,250 N 5 5 5 5 5 5 555555555555555 

5 5 5 5 
F 

5 5 555555555555555 

625 N 5 5 5 5 5 5 555555555555555 

5 5 5 5 5 5 555355555555555 

312.5 N 5 5 5 5 5 5 555555555555555 

5 5 5 5 5 5 555555555555555 

0 N 5 5 5 5 5 5 555555555555555 

(Control) - 5 5 5 5 5 5 555555555555555 



Table 3. Body Weights of male and Female ICR Mice administered rntragastrically 

with Gerantr-germanrum (Mean z SD.9) 

Sex 
Days after Dose( s&kg) 

Treatment 5,000 2.500 1,250 625 312 5 control 

25.68 24.96 25.34 25.08 25.48 25 56 

0 z 036 IO40 : 052 2 045 ‘t 073 : 059 

(5) (5) (5) (5) (5) (5) 
33 38 30.58 33.90 33.02 30.80 29 36 

Male 7 I 2.56 + 4 10 f 1.21 + 1.66 I 3.55 1047 

(5) (5) (5) (5) (5) (5) 
35 52 31 54 35 14 32.16 35.14 33 34 

14 i 3.57 2 4.65 ‘I 1 38 i 5.03 I 250 I 1 14 

(5) (5) (5) . (5) (5) (5) 

21.14 21 08 21 32 21.20 21.02 21 42 

0 i 060 t 0.78 + 0.71 t 0.70 I 0.54 i 0.61 

(5) (5) (5) (5) (5) (5) 
26.04 27 22 26.82 25.60 26.80 26.18 

Female 7 I - 78 t 0.53 k 1.26 + 0.90 z 0.88 5 oi, 

(5) (5) (5) (5) (5) (5) 
27.68 29 12 28.06 28.46 25 96 27 86 

14 i 0.99 t 1.27 I 0.80 It 0.47 z 313 I 1.02 

(5) (5) (5) (5) (5) (5) 



Table 4. Gross fmding of male ICR mice admrntstered n-rtragastncally with Gerantr-germanium 

5,000 2.500 
Dose( l&g) 

1.250 625 312 5 control 
Brain 

No. of observations 
No gross frndings 

Kidney-L 
No of observatrons 
No gross findings 

Ktdney-R 
No. of observations 
No gross findings 

Heart 
No. of observations 
No gross findings 

Lung 
No. of observations 
No gross findings 

Spleen 
No. of observations 
No gross frndmgs 

Liver 
No. of observations 
No gross frndtngs 

Adrenal gland-L 
No. of observations 
No gross findings 

Adrenal gland-R 
No. of observations 
No gross findings 

Pituitary gland 
No. of ObseNatlons 
No gross findings 

Testts-L 
No. of observatrons 
No gross frndrngs 

Testis-R 
No. of observations 
No gross frndmgs 

other organs 
No. of observatrons 
No gross findings 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
. 5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

. 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 



Table 5. Gross frndrngs of female ICR mace admtnrstered tntragastncally with 
Geranh-germanium 

5,000 2,500 
Dose(ndlcs) 

1,250 625 312.5 control 
Brain 

No. of observatrons 
No gross findings 

Kidney-L 
No. of observatrons 
No gross findings 

Kidney-R 
No. of ObseNatlons 
No gross findings 

Heart 
No. of ObSeNatlOnS 
No gross findings 

Lung 
No. of ObSeNatiOnS 
No gross findings 

Spleen 
No. of observatrons 
No grc _ findings 

Liver 
No. of observations 
No gross findrngs 

Adrenal gland-L 
No. of ObSeNattOnS 
No gross findings 

Adrenal gland-R 
No. of observations 
No gross findings 

Prtuitary gland 
No. of ObSeNatrOnS 
No gross findrngs 

Testrs-L 
No. of observations 
No gross findings 

Testis-R 
No. of observations 
No gross findings 

other organs 
No of ObSeNatlOnS 
No gross findings 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

. 5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
. 5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 



Discussion 

Geranti-germanium was natural products wrth Sacchafomyes cerevmae contarnrng organrc 
germanium that is brosynthesized in yeast cell. This organrc germanium IS chemically connected 
morganic germanium ions with organic compound such as amino acrd or organrc acid Also it IS 
contatn a very small amount as a trace element In the plant, anrmal and loving body From thrs 
century, organic germanrum have been known the therapeuhc effect on incurable disease 
rncluding cancer, hypertension. drabetes. heart disease. regressrve drsease. arthntts and show 
Immune enhancement and detoxification of heavy metals So Recently, The research for 
Incurable disease, especially In cancer and heart disease, usrng organic germanium IS achvely 
progressing in America, Japan and other countries. In the ways to get organic germanium for 
human being, one is extracting from the natural product like Ginseng, Formes japonicus etc. And 
the other is chemical synthesis through reaction of organic acid and germanium dioxide by 
catalyst. But the former is not cost effective while the other is not completely safe as foods or 
medicines. Meanwhile, Yeast, as a widely used for brewing, breaking, is not only much affected 
In diet for several thousand years but also is ustng widely as a source of supply with rich 
nutritious containing proteins, vitamins, minerals oneself. Hence, Geranti Pharm Ltd. as a result 
of research for organic germanium was developed the method of mass production of safe 
organic germanium using yeast 

In th*C study, in order to examine the acute oral toxicity of Gerantr _?rmanium In mice since the 
maximum dosage was 5,OOOmgIkg. The maximum dosages that can be adminrstrate in both 
sexes of mice using Sonde into the stomach one times and observed for 14 days. The example 
of death was not observed in all tests group and impossible the calculation of LD,, value, Also it 
was not observed the change of body weight and cknical symptoms in case the autopsy too. 
From the whole result, Geranti-germanium was considered as safe matenat to mice that It was 
free from harmful. And it was not observed the pathological view since there are no significant 
cllnical symptoms and the example of death. 

, 
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2. An acute oral toxicity test of Geranti-Germanium in rat 

Materials and Method 
1. Test Material 
1) Name: Geranh-Germanium 
2) Molecular structure. unknown 
3) Chemical name: unknown 
4) Appearance: a yellow powder 

5) pH: 6-8 

6) The condition of storage: under 4 degree C 
2. The experimental animal 

In this test, we were selected SD rat, because SD rat have been widely used in toxicity test 
Including acute, subacute and chronic toxicity test. And there-are many the physiology autopsy 
and toxicological data on SD rat. We were used only healthful rats without the decrease of the 
weight among the laboratory animal that made quarantine and acclimation in laboratory for a 
week. The discrimination of individual was append a label that is stated the name of responsible 
person, the period of test, dosage, the number of rat. test number in cage for breeding. 
The rat were breed a five head each the cage of breeding in polycarbonate cage (175Wx 240L 

x 145Hmm) during the tern1 of testing and acclimation. 

3. The dosage and the test group 
The maximum dosage was set up as 5OOOmg per kg and dosage volume was 0.2mVl Og body 

weight. And Geranti-germanium was diluted in the regular rate (0.5 ratio) with distilled water 
standardizing this dosage and set up the group of five. The composition of the test group, dosage 
and liquid measure were the following 

The material of The tesi 
administration grow 

Dilute JY with 
0. W. 

Control group 
(0. W.) 

G : lntragastric 
L 

al 

GA1 

GA2 

GA3 

GA4 

GA5 

GA6 

ly, A : 

sex 

M 
F 
M 
F 
M 
F 
M 
F 
M 
F 

M 
F 

,cutc 

The No. The animal 
3f animal No. 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
5 

M : Ma 

GAMl-GAM5 
GAF 1 - GAF 5’ 

GAM6-GAMlO 
GAFG-GAF 10 

GAMll-GAMIS 
GAFll -GAFl5 
GAMl6 - GAM 20 
GAFlG-GAF20 
GAM21 - GAM 25 
GAF 21 - GAF 25 

GAM 26 - GAM 30 
GAF 26 - GAF 30 

, F: Female 

Dosage quid measure 
omzk) (ml/Kg B.W) 

5,000 20 

2,500 

1,250 

625 

312.5 

0 

20 

20 

20 

20 

20 



4 The administration of test material 
1) The preparation of test solution 

We were prepared the test solution that was drluted in distilled water just before 
administration and the germanium content measured by phenylfluorone method. 

2) The route and the method of administration 
We were selected oral administration on the basis of the acute toxicity test method. In rat 

case, administrate in the stomach using-the Sonde. The calculation of dosage was fixed on 
the basis of body weight. And the powder of Geranti was dissolved in distilled water It was 
administered only distilled water In control group. And the maximum dosage was set up 5000 

III&~ and administrate to rat. 

5. The observation 
The day of administration was observed the general symptoms from the first day to fourteenth 

day including the change of general state, the symptoms of poisoning, motility, appearance, and 
whether animal was died or not. The body weight was measured as mean value from three times 
in just before autopsy (after 14 days), after seventh days and just before the administration on all 
rats. The LD, was calculated by the method of Litechfield-Wtlcoxon using computer program 
pharmacological calculation system version4.1. 



Result 

(1) LD, value 
When this test material was administrated oral to male and female rat. The example of death 

was not observed in the maximum dose of 5OOOmg per kg (0.211EllOg B.W.). So the calculation 

of LDx, value was impossible. 
(2) The death rate (Table 1) 

In case of oral administration, the example of death was not observed during the test penod In 
both sexes. 
(3) Clinical symptoms (Table 2) 

The unique clinical symptom due to test material was not observed during the test period in 
both sexes. 
(4) The change of body weight (Table 3) 

The significant change of body weight in each group was not observed during the test period in 
both sexes. 
(5) The view of autopsy (Table 4) 

It was not observed the pathological abnormality due to this material in the autopsy of survival 
rat. 
(6) The histopathological view 

The signi:‘,ant histopathological sign was not observed in the autopsl..:f survival rat. 

Table 1. Mortality of male and female SD Rat administered intragastrically with Geranti- 
germanium 

Dose Hours post-treatment Days after treatment Final 
Sex 

(wkd 1 2 3 4 5 6 12 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Moflality 

5,000 000000000000000000000 015 

2,500 000000000000000000000 o/5 

1,250 000000000000000000000 015 
Male 

625 0000000000000~0000000 015 

312.5 00000000000000.0000000 o/5 

O(Control) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o/5 

5,000 000000000000000000000 015 

2,500 000000000000000000000 o/5 

Fe- 1,250 000000000000000000000 o/5 

male 625 ooooooooooooo,oooooooo 015 

312.5 000000000000000000000 015 

O(Control) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o/5 



Table 2. Clinical Findings of Male and Female SD rat administered intragastrically with Geranti- 

germanium 

Dose Hours after treatment Days after treatment 
Sex 

(lllg/kg) 
Findings 

1 2 3 4 5 6 12 1 2 3 4 5 6 7 8 9 1011 1213 14 

N 
5,000 

55555‘5555555555555555 
555555555555555555555 

N 
2,500 

555555555555555555555 

555555555555555555555 

N 555555555555555555555 
1.250 

555555555555555555555 
M 

N 555555555555555555555 
625 

55555555555,5555555555 

N 555555555555555555555 
312.5 

555555555555555555555 

0 N 555555555555555555555 

(Control) - 555555555555555555555 

5,000 
N 555555555555555555555 

555555555555555555555 

N 555555555555555555555 
2,500 

555555555555555555555 

N 555555555555555555555 
1,250 

555555555555555555555 
F 

N 555555555555555555555 
625 

555555555555555555555 

N 555555555555555555555 
312.5 

555555555555555555555 

0 N 55555555555.5555555555 

(Control) - 555555555555555555555 

M : Male, F :Female 

N : No. of animals examined 

- No. Abnormality detected 



Table 3. Body Weights of male and female SD rat administered intragastrically with Gerantr- 

germanturn (Mean + SD : g) 

Sex 

Male 

Days after Dose&kg) 

treatment 5.000 2,500 1,250 625 312.5 control 

25.68 24.96 25.34 25.08 25.48 25.56 

0 f 0.36 f 0.40 f 0.52 + 0.45 z 0.73 5 0.59 

(5) (5) (5) (5) (5) (5) 
33.38 30.58 33.90 33.02 30.80 29 36 

7 + 2.56 t 4.10 f 1.21 * 1.66 k 3.55 + 0.47 

(5) (5) (5) (5) (5) (5) 
35.52 31.54 35.14 32.16 35.14 33.34 

14 f 3.57 f 4.65 f 1.38 . t 5.03 + 2.50 f 1.14 

(5) (5) (5) (5) (5) (5) 
21.14 21.08 21.32 21.20 21.02 21.42 

0 + 0.60 ?: 0.78 f 0.71 * 0.70 f 0.54 + 0.61 

(5) (5) (5) (5) (5) (5) 
26.04 27.22 26.82 25.60 26.80 26.18 

Fkrrale 7 + 0.78 + 0.53 f 1.26 ?I 0.90 t- 0.88 2 0.65 

(5) (5) (5) (5) (5) (5) 
27.68 29.12 28.06 28.46 25.96 27.86 

14 f 0.99 + 1.27 + 0.80 f 0.47 + 3.13 * 1.02 

(5) (5) (5) (5) (5) (5) 



Table 4. Gross finding of male SD rat administered intragastrically with Geranti-gem-ranium. 

Dose(wks) 

5.000 2.500 1,250 625 312.5 Control 
Brain 

No. of observations 
No gross findings 

Kidney-L 
No. of observations 
No gross findings 

Kidney-R 
No. of observations 
No gross findings 

Heart 
No. of observations 
No gross findings 

Lung 
No. of observations 
No gross findings 

Spleen 
No. of observations 
No gross findings 

,rver 
No. of observations 
No gross findrngs 

Adrenal gland-L 
No. of observations 
No gross findings 

Adrenal gland-R 
No. of observations 
No gross findings 

Pituitary gland 
No. of observations 
No gross findings 

Testis-L 
No. of observations 
No gross findings 

Testis-R 
No. of observations 
No gross findings 

Other organs 
No. of observations 
No gross findings 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
. 5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 



Table 5. Gross findings of female SD Rat administered rntragastrically wrth Geranti-germanium 

Dose(nlg/kg) 

5,000 2,500 1.250 625 312.5 Control 
Brain 

No. of observations 
No gross frndings 

Krdney-L 
No. of observations 
No gross findings 

Kidney-R 
No. of observations 
No gross findings 

Heart 
No. of observations 
No gross findings 

Lung 
No. of observations 
No gross findings 

Spleen 
No. of observations 
No gross findings 

Ltver 
No. of observations 
No gross findings 

Adrenal gland-L 
No. of observations 
No gross findings 

Adrenal gland-R 
No. of observations 
No gross findings 

Pituitary gland 
No. of observations 
No gross frndings 

Testis-L 
No. of observations 
No gross findings 

Testis-R 
No. of observations 
No gross findmgs 

Other organs 
No. of observations 
No gross findings 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

' 5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

5 
5 

. 5 
5 

5 
5 

5 
5 

5 
5 

5 5 
5 5 

5 5 
5 5 

5 5 
5 5 

5 5 
5 5 

5 5 
5 5 

5 5 
5 5 

5 5 
5 5 

5 5 
5 5 

5 5 
5 5 

5 5 
5 5 

5 5 
5 5 

5 5 
5 5 

5 5 
5 5 



. 

Discussion 

Gerantr-germanium was natural products with Saccharomyes cerevrsrae contarnrng organic 

germanium that is biosynthesized in yeast cell. This organic germanrum IS chemtcally connected 
Inorganic gennanlum ions wtth organic compound such as amino acid or organtc acid Also it IS 
contain a very small amount as a trace*element in the plant, animal and living body From this 
century, organic germanium have been known the therapeutic effect on incurable drsease 
including cancer, hypertension, diabetes, heart disease, regressive drsease. arthritrs and show 
immune enhancement and detoxification of heavy metals. So Recently, The research for 
incurable disease, especially in cancer and heart disease, using orgamc germanium is actively 
progressing in America, Japan and other countries In the ways to get organic germanium for 
human being, one is extracting from the natural product like Ginseng, Formes japonicus etc And 
the other is chemical synthesis through reaction of organic acid and germanium droxide by 
catalyst. But the former is not cost effective while the other is not completely safe as foods or 
medicines. Meanwhile, Yeast, as a widely used for brewing, breaking, is not only much affected 
in diet for several thousand years but also is using widely as a source of supply with rich 
nutritious containing proteins, vitamins, mrnerals oneself. Hence, Gerantr Pharm Ltd. as a result 
of research for organic germanium was developed the method of mass production of safe 
organic germanium using yeast. 

In thrs study, in order to examine the acute oral toxicity of Geranti-germanium in rat smce !he 
maximum dosage was 5,00Omg/kg. The maximum dosages that can be administrate in both 
sexes of rat using Sonde into the stomach one times and observed for 14 days. The example of 
death was not observed in all tests group and impossible the calculation of LD, value. Also it 
was not observed the change of body weight and clinical symptoms in case the autopsy too. 
From the whole result, Geranti-germanium was considered as safe material to rat that it was free 
from harmful. And it was not observed the pathological view since there are no significant clinical 
symptoms and the example of death. 
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