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ABSTRACT: The purpose. of this. study was fo examme fhe chromc tox:c;ty
Sprague«Dawley (SD) rats treated orally Geranti Dry Yeuast-G (Geranh Bio-Ge' Yeast

“developed by GerantiPharm Lid.). In chronic toxicity. test, three groups (30 rats of both -

sex) were administered da;iy different dosages of Geranti Dry Yeast-G (Geranti Bio-Ge
Yeast), 3,000mg/kg body wi/day (high dosage group), 300mg/kg body wilday, 30mgrkyg
body wt/day and one group (control group, <10 rats of both sexes) were received. by
orally only water for 10 months accerding to the Regalatfﬁn on Korea Food and Drug
Administration (1 998 4.29); respectlvefy There was 1o difference “in - body - weight

change, feed intake or water consumption among different dose groups. There was 10

alteration in relative organ We:ghts by the administration: of Gerantf Dry Yeast-G (Geranti

Bio-Ge Yeast).-No death-or abnonmal clinical sign-was observed. through the dosing

period. Between the groups orally administered Geranti Dry: Yeast-G (Geranti Bio-Ge
Yeast) and the control group, there was no statistical s‘rgmﬂcam“e i urinalysis,
hematological tests or serum biochemjcal vaiues.: There were no gross findings at final

" sacrifice.” There was no evidence. of histopathologfcal alferation mediated by chronic

treatment with Geranti Dry Yeast-G {Geranti Bio-Ge Yeast). These results suggest that
no observable effect level (NOEL) of the testsqbstance was considered to be more than
3,000mg/kg body-wi/day in rats under the canditf'o_ns.emp.!oyed in this _si‘udy.

Key Words: Chronic toxicity, fGerapfi bry :Y_eas.t_-'G- (Ge_rén_ti Bicf‘{%éYeaszt), SD rats -



I. Introduction o

Germamum is. present in aﬁ hwng piant and anfma! matter in mlcro~trace quantities.

‘Orgamc germamum compeunds have been used therapeuttcaily within research and 3

clinical practices. for almost three. decades yet germamum is not presently listed as a
nutritional  trace element. ‘its therapeutic  attributes inc iude vmmuno~enhancement
oxygen enrichment, free radical scavenging, ana!ges&a and- heavy metal. detoxification,
Toxrcologicai studies document organic germanium's rapxd absorptlon and elimination
from the body, and its safety Chmcai trials and use in practices for more than three
decades has demonstrated germanium's efﬂcacy in treaf:mg a. wide range of serious
affllctlons including cancer, arthritis and senile osteoporosis. _

In 1987, the R&D Center of GerantiPharm Ltd. began to search for ‘an efficient and
economical way to pm\nde the public with organic: germamum Five years later, Geranti
Pharm. Lid. succeeded in b;osynthesnzmg natural orgamc germamum (namely

_B:ogermamum) using blotechmcal microorganism and this - process was patented

internationally in countries such as Kcrea “Japan, and the United- States Geranti Dry -
Yeast-G(Gerantl Bio-Ge Yeast), wh;ch was developed far the" enhancement of safety
has passed the acute orai tax;c:ty test at US FDA reg. labaratory of Biological Test
Center. , :

The purpose- of this study - was to*éxamme the ch‘r‘onic tox‘city' n SD rats treated o
mtragastncafly Geranti Dry Yaast«G (Gerantl BIO-GE Yeast developed by (‘erant:Pharm

“L1d.).
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II. MATERIALS AND METHODS
1. Animais

E:ghty Sprague~Dawley rats 40 male- and 40 female obtamed from Charles R;ver

Japan were used in this study. The rats were approximately 4 week old: when oblained.

They were acclimated in env;ronmentally control ed -fdonis (tempera’eure 23427,
relative hum:dlty 50+5%, air cnrcuiatmg frequency: 10- 12 tlmes/hr artlficaa Flight: -

150-200 Lux from 7 am-to.7. pm,-noise: < 50 db) in Ammai Center for Pharmaccioglc
Research in Kangwon Natronal Umversxty for 10 days before mrtlatlorz of Dry Yeast-G

administration.. Rats were housed m a poiycarbonate cage(:Zﬁcm ><42cmx 18cm) The

number of rats'in 2 cage was five: or less. Regular Iab chow(Samyang Ca Secul) and

tap water were: provnded ad libitum. .

2. Test substa ﬁc'e.

Geranti Dry Yeast-G: (Geranh BzanGe Yeast) was supplied from Gerant) Pharm Lid.
The test substance was prepared every week and stored ina refngerator(<4 C) until
use. The test substance was stirred and resuspended oh g hot: plate rmmedxateiy prior

o use. The volume of administration was ad;usted to 2{) mlf’kg body wieight.

3. Study demgn B

Experiments were conducted accordmg to "Gmdehnes for Tcxwlty Testmg of
Pharmaceutrcals" (KFDA 1998) For detailed expenmentaE procedure "Standard
Operating Procedures in me:cology" (Enveresk Research lntema‘trcnai 1979) was
referred:

‘A'total of 40 male-and 40 female razs were: used in: thss study Rats of each sex were
. 'randomly assigned to 4 groups The- targest dose of the test substance administered to
~ rats was 3 Ooomg/kg body wi/day. This preparation was: used as the high dose followed

by sequential dilution with water to BC}Eng, and 30mg, for the rmedium dese, and the fow

“dose, respectively, Control animals were treated with an identical volume of water only.

The high dose(3, OOOmg/kg body wt/ciay) of the test substance employed: was eguivalent
to an anticipated clinical dose given to a man weighmg ESD kg The test: substance was
administered to a rat intragastrically usmg a cirved bluntnended metal cannula attached
fo.a dlsposable syringe between 9:30 and 10:30 am: every mormng Rats were treated
with the-test substance 7 days a week for 10 consecuttve months. :

Rats were observed for abnormal cimzcai signs at least once @ day for the whole period
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aof the test substance adm;mstratlon Body weight of each rat foc)d and water intake by
the cage, were: measured twuce ina week for the ﬂrst one mc:mth and once in a week -
thereafter. :

Urine - was coliected from each rat once ‘in the fnal week of admiinistration. The

parameters determined in urmaiys;s mciuded glucose, ‘bilirubin, ketone body, specific
gravity, occult blood, protein, urobzlmogen pH, nitrite, and white blood cell, After the

- administration period of 10 months blood was collecteci from. abdcmma! aorta in rats

under light ether anesthesia and used for hematology and semlogy measunements For. .
hematological measurements whnte blood cell(WBC) red bfoed ce!!(RBC) hematocrit,

hemoglobin, platelet, mean corpuscular volume(MCV) mean corpussuiar gemoglobin -
(MCH), mean corpuscuilar: hemogiabm concentration (MCHC) prothmmbm time(PT),
partial thromboplastin ti me(PTT) and differential Ieucccyte count. were determined. The
serum chemistry parameters mcluded total protein, total bilirubin, gluccse alkaline

'phosphatase(ALP) fotal- cholesterol ‘aspartate transammase(AST) alamne

transaminase (ALT), tngiycende(TG) blood urea mtrogen (BUN), and creatinine. After

- sacrifice by exsanguination:all major argans and tissues were exammed grossly and the

weight was measured. ‘Major organs - and  tissues mciudmg brain; liver, heart
Kidney(R/L), Iung adrenaf gland(R/L), spleen, testis(R/L), ovary{R/L) and bone marrow
from femoral bone were fixed in 10% neutrai buﬁered~f0rma|n solution and pracessed B
for mucroscoptc exammahon > :

4. Statistical .ana!ysfis

AH results expressed a5 mesdns Sf:} were anafyzed by one. way ANOV’A fol !owed by

Dunnett's t-test For. nonparametric. urmalysus data; “Kruska -Wams" H test was used ~

and differences . between ~groups - were determmed by distribution-free multiple
compari ison test. Fisher's exact test. was employed to ana!yze clmical s:gns necropsy
and hlstopathoEogy fsndmgs - :



1L RESULTS AND D!SGUSSION

1. Mortality and chn:cal sngns

There was no death amang the: rats used m th;s study dunng ’she observahon penod
of 10 months (Table 68). Throughout the expenmentaf period, there was no abnorma! ‘
behawor or appearance associated thh admmfstrataon ofthe test substance among. the -

“animals regardless of sex and dose leveEs empioyed

2. Body weight :

The body we;ght of rats was rnomtored for 10 months(Flg 1 and Fsg 2) There was
no difference ih-mean: body weight' mcrease among the defferent dose groups of each -
sex throughout the expenmentat peread :

3. Food and water consumption

~There was no difference in food and: water mtake ratm among the different dose

‘groups of each sex througheut the axpenmental penod (data were nct shown)

.4, Urinalysis -

The parameters determmed in unnalysns dld not: demcnstrate sta‘ast&cat dffferences
among the groups except for- the slight increase in pH. level in the: hfgh dose group of
both sexes (Tabie1). : : -

However the changes were not consndered © be reiated to the tast substance

5. -Hematoiogy- :
Hematologsca readmgs are shown in Tabie 2. Thene Wers no statlstncat dlfferences

in white blood cells, red blcod cells; hemogiobm hematocrrt Pl atelet mean corpuscular
volume; mean corpuscular hemaglobm and mean cerpuscular ~hemoglobin

*. concentration among the d}fferent dose groups of each sex thmughout the experimental
- period. Also there were no aigmﬁcaﬂt dufferences m d;fferenhai count of white blood
cells. - :

There were no s:gmf cant: dxﬁerences i prothmmbm ttme and part;ai thwmbop}astm
time among the different dose groups of each sex threughaut the experimental. per;od
(Tabled). Alt the d:fferences observed are srriall and did not show any dose—dependency
Furthermere ali the vaiues appeared to bein normal range o :
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6. Serum chemistry

Serum biochemical va!ues are summarazed in Table 3 The parameters determined -

in serum chemistry did not demonstrate statistical d1fferences among the groups except

for the' alanine transammase(ALT) and creatmme levei In the female rats small
differences among the dlﬁ‘erent dose. groups mcluded and a decrease inALT actiwty in
the Gerantl Dry Yeast—G {Gerantt E&u}-Ge Yeast) group. In contrast there was. a slight -
increase of creatinine -in the Geranti Dry Yeast-G- (Geranz; Bzoﬁe Yeast) group.
However, all the small dlfferences inALP and creatmme appeared o be inconsigtent in -
terms of the dose admlmsiered ef sex, Aﬂ the va!ues appeared to be in-normal
range. : -

7. Autobsy an'd organ weight

After the admmlstratlon penod of 10 months ali ammats were sacrsﬂced and major

_organs and tissues were examined. gmssy No Iesrons were observed in-the animals

regardless of the dose of the test substance. admmlstered (Tabie 7 Data ‘concerning
relative organ weights are shown in Table 5. There were no. other changes in the organ

' ‘weight associated with admmsstratxen of the. Gerante Bry Yeast»G (Geranta Bio-Ge Yeast) :
among the d:fferent dose groups. - : : : '

8. Histopathqté.gy

Maijor organs and. t;ssues |n the centro! and thie high des—e groups were prccessed for
microscopic hlstopatholeglcal exammataon {Table 7). it was: Observed in-kidney tissue
specimen -that. the ‘glomerulus, the glomemlar capsuie the eosmophmc proximal

5 -convoluted tubules lined by sumpie cubosdai epnthehum shcwmg brush border “The distal

tubules in which nucleus Iocated in the: apical part of the celi and stamed w;th bright were

-normai structures -Some swellmg cei!s observed in. madutlary ray,. however it was- not
.. estimated the germanium: effects since the confguratmn of the: cells was seen in the

control and the. expertment groups. inthe control and the: expenmental groups, liver acinus -

- showed the hormal hepatccytes and.the hepat:c sinusoids.” No mflammatory reaction in

portal area and central vein are observed in bcth groups The cardtac miscle cells'were
seen normal in size and arrangement in-both the control and the expenmenta groups. The
red pulp and the- whlte pulp hav:ng germmal center and margsnal Zone ‘were well

established in both the control and the experimental groups Also Macrcphages contalnmg o

the hemosiderin were Observed inred pulpin both the control and the expenmentai groups.

- In the gastric wail of control group atid: expenmentai groups, epithelial: cail nicous neck

cells, chief cell, eosinophilic parietal cells constitute: the simple tubuiar glands. No
patholognc fi ndmg as much mﬁammatcry celi mf ltratlon was observed. In-conclusion, there

. was no evidence :of hlstopa’tholcgma! a!teraﬂon medaated by chmmc treatment ‘with
. Gerantl Dry Yeast—G (Gerantz Big- Ge Yeast) ' : ‘ ;
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Table 1. Urinalysis of rats itreatédwi'th Geranti Dry Yeast-G (Geranti Bio-Ge Yeast) orally
for 10 months - : : : T e

| B | Dose(No. of Rats)
- Parameters Degree .. ' U PR A UM _ :
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Table 2, Hemétological values of rats treated with Geranti Dry Yeast-G (Geranti Bio-Ge Yeast) orally for 10 months

Dose(No. of Rats)

Farametors .. Contro} . 30mg. . 300mg.. -3,000mg
e 3 R R 7 3
R 1 N €. (10) _ (10 (10 (10 (19 (10)

WBC(x10%ul)  946:0.517 05331064 9671095  9.87:083  048+086 9141045 9.83+1.01  9.64+038

: Rac;(xm%g} 7882016 7964;0 1" 7995044 :a;géi-s;zsjjf 7564052 - 7764041 ?:?3_&3;43’ 8218021

HGB(g/dl) 13.69£041 © 14.14£085 14, 59:+0.50° 13, 01£000 14 914070 13914062  144610.10  13.90+0.71

HCT(%). 40214214 41004341 42212076, 41904167 43 514234 40914267 4325130 42364176
’PLT(MOBIM) 10694647159 990. 9148001 998.0180.25 1041,66+90.101027.81:40,30 1029867161 999.46:469.21 1019.1163.19
mevin 5132321 53324243 5287167 54218156 51985100 53324131 51058167 52443211

MCH(pg) 314582, 00 3231123 31754123 33114143 31944126 3263:178 32764130 31352100
*MCHC{g/dQ,) 332413, 25 31.34+176 324s+2 36:”'4 32.90£2.15 31504249 33012106 31458199 32014234
~ Neulrophi®) . 21 02£321 18855178 17, 3322 07 18994299 16264210 19.754230 18.06+2.00 é‘é-.séﬂ’e'z |

Lymphocyle() ~ 78.012480 80374379 81774287  7901£201 82744439 8025201 810342 64 81772308
Monooyte(%) ©  0.87+026. 0784027 080£0.16 0204001 10‘95:"@8 0004000 0914039 1428025
“Eosinophill %) "Q,G_Qiﬂ.ﬁo_ 0.00£000 0.00£0.00  0.00£0.00 a@m»eco 0004000 0004000 0004000
.“Eés‘efp'hs!{%)“ blo'eié‘;aa- :"f‘oea*o 00 100@1& 00 ..ﬁOUIQUB: 0,000, 00 "-;'5"9\0—&6 00 looa+oao 000000

" W values were expresseci as mean i S: D of 10 rats WBC, white hioed cell; RBC red bfood call; HGB, hemoglobin: HCT, hematocat

: 'PL‘E’ plateiet MCV, mean corpuscu%ar volume MCH mean corpuscular hemoglobm MCHC, mean corpuscular hemoglobm concentratlon

i’
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Table 3. Serum !_:iechemical values of rats per oral administration with Geranti Dry Yeast-G (G,_eranii Bio-Ge Yeast) for 10 menths .

- Dose(No. of Rats)

Parameters e N : _ ‘ -
o _Contret 3%mg T 300mg . . _3000mg
@ I T o gy

(100 0 0 ¢ 1) IR 1) (10) - {10) S (10)

GLUme/dt) 11920:1:10998) 12029:t1125 1186‘!:1:865 11900&1085 12047+799 121 22:{:102? 12044i?37 11946i1025

. CHOL(mgldf) 2 ?7 49'*'2 70 .80 55:‘:6 25 79 50+4 49 81 ‘1C'i5 22 T8 99+? 45 82, 36:t6 19 80 87+5.54 81 22+7 A2

BUN(ug/d) . 164214 © 22224145 = 21, 91&122 23083:266 23,;90:1:1.72 2395:%:226 2226&219 23901371

TBu/d) 0334022 "7033@22 0384041 035:};0 16 0404098  032+032 0293008 0313021
ASTUU/D). 906041335 91, 1941830 95.10+7.62 9764&861 91.26+8.43 98.88:11.36 924341522 9531+1311-7
CALTQUZ)Y - 40.13:722 43434954 4248646 30524345 41493650 406645083 '9050+556 40331555

TO(mg/dl) - 98:33+10.33  99.534952 101 374732 98.51+11.24 10144£1532" 10236+‘!127 99.57£9.63 102 3341041

. CREAT@s/dt)  080£015 . 0.88%0.16 eae+n 22 0.90+005 assio 24 091041 0794022 0924011 -
- Albumin(g/dt) 430+0 99 3952024 422iﬂ 74 416:053 4023013 411030 3991068 - 418£072
Caueiaty 11 208048 14874127 11372058 1434071 11745091 14374210 1153+044 15014075

.':'i_.ALP{iUJi) 18080&1132 13437&1!344 1?979&:‘2041 13955:5:?511 181 00i825 13340+1432 18004:!:77? 1370711652

: TP{gld»z) SBTiO 16 643j:0 77 _ eaom 83 660:!:0 15 686i95? ssa+m 655+04s &90;»:0.43_

»“) Vaiues were exmessed as mean + S D of 18 rais.; GLU giucuse CHOL toia! cﬁolesterol BUN blood uréa mtrogen TB total
bilirubin; AST, aspariate transammase ALT, alanine transamsnase TG, tng!ycende CREAT creatlmne CA, caicuum ALP
: ‘aikahne phosphatase TR, tota! profem : : : : -

S
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Table 4. Prothrombm time and parﬂal thrombopiastm time in rats treated with Geranti Dry Yeast-G {Geranti Bio-Ge Yeast} oraily
'for 10 months _ . .

P et e SRS -+ Dose(No. of rats) - sl e T
'Parameters i — - - ' :
Control - AR 30mg . 300mg 3,000mg
& g g g S P ¢
(0 a0 (9 o 9 o g9 gy
PT "-'1?;484‘2-09&" ~17:e0'+‘z:40'- 1650£2.35 e 754190 18504275 17, 2{}:&25& 4705310 17.20£235 .
oPTT. j 30 005, 99 31 201? m 2815+8 eu 29 QG+6 75,28 ?5+aoo 30, 55+6 75 3@.05;1'6{99. 29.50+7.00° -

\ Valaes were expressed as mean + S D of 10 ra‘ts PT prothmmbm hme PTT, pamal ihmmboplastm tsme
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Table 5, Relative organ weights of rats treated with Geranti Dry Yeast-G {Geranti Bio-Ge Yeast) orally for 10 months

. Unit: (%)

Parameters

Dose(No. of Rats)-

. Contro}

30mg

3,000mg

ag

A
10

SR
(10)

300mg‘

R (O

i

—
(19

Heart
Ciiver

Spieen’
4 Brain’

Adfénai gland_ ‘
= '_Thymus Qtanﬁij -
- -Séfﬁvaiyigiangd '
lng

Kidney

L Tesﬁsl@vaﬁ.fy .

‘Left
Right

e
Right

teft
Rt
S Left

Right

. 0451004
3244019

0.30+0.03

0.86+0.02

0.01+0.00:
0.01£0.00

. 030£0.05
0.1140.02

0.1320.01

0.65£0.05
0404003
0391002
0B6E0.05
0.65+0.04

0444004
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® Values were expressed as mean + S.D. of 10 rats.
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~ Table €. Mortality of male and femate rats orally treated with Geranti Dry Yeast-G {Gefar’iti Bio-Ge Yeast) for 10 months
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‘Table 7. Autopsy findings of male and female rats after oral administration of Geranti Dry Yeast:G (Geranti Bio-Ge Yeas)

e :.Do_sé (mg)
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