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Table 1. Functional properties of slevia

Hypoglycemic effect
for the treatment of diabetes.
Cardiotonic effects
doses.
Antimicrobial effects
Pseudomonas, Proteus, etc.).
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' Diabetes, obesity, elc. In Brazil, stevia tea and stevia capsules are olhclally approved for sale
: Towering of arterial bleod pressure at lower doses. Increase of arterial blocd pressure at high

: Inhibit the growth of bacteria and other mfectious orgamsms(Streptococccus mutants,

Digestive tonic actions : Improve digestion({used for centuries by Gauchos, nomadic culture in Brazil) by improved Gi

functon.
Skin problems

Mouth hygiene : Mouth wash.

Table 2. Toxicity of stevioside on rodents

Authors Dose period

{days)
1. Akashi and Yokoyama(l1973) 30
2. Lee et al.(1979) 3]
3. Katsuda et al.{1979) 30
4. Aze et al.{1991) o8

: Guarani tribes used it to treat [or acne, sebarrhea, dermatitis. eczema and cuts and wounds, etc.

purity Mouse Rart
{stevioside) LD50g kg
03.0% 17.2 15.0
oD% 3.4(ip)
1. 7{pal
>00% >8.2(po) >8 2ipo)

95.6% >lg/ke bow (LDO)
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ig. 1. Growth curves of F344 rats given stevioside in the

diet for 104 weeks.
& Control. 2! 2.5% in diet, o: 5.0% in diel

i

£

HEd AlEF AHH 2 AL E FEE d @ ha%e)H F

Table 3. Body weights, final survival rates and survival times for F344 rats given stevioside in the diet for 104 weeks

Daily intakes cf

Final survival  Survival times

Body weights

Groups Food Stevioside . .
at wk 104{g) rates{ %) (wlk)
. {g/rat) {mg/kg body weight) ?
Control 455+ 34" 152106 0 8 1058+ 51
Males 2.5% 44554 15407 969 £ 3083 72 ‘ 1043= 92
5% 431317 155%0.7 1997 £617 60" 102.8= 85
Control 305£38 10008 0 78 10544+ 6.3
Females 2.5% 29430 10109 1120£283 70 103.2+10.4
5% 963+ 207 10007 2337 £508 3 1055 7.5

?V alues are means* 5D

“)Significant]y different from the control-group value at p<005{Scheffe's test)

“Significantly different from the control-group value at p<0.01(Scheffe's Lest)

4)Signjﬁcantly different from the control-group value at p<Q.05(Fisher's exact nrobability test)

Table 4. Absolute body and organ—-weights, and relative organ weights{organ/body) for F344 rats given slevioside in the
diet for 104 weeks

Males Females
Control(49)" 9 504 (48) 54T} Control(49) 2 5% (46) BY4(4T}

Absolute weights(g)

Body 421 7=5667 42994908 40914472 2803+ 414 27021404 751.4+35.8"

Bram 21420079 21611007 213950089 1.935+0100  1.827+0053  1.938+0.073

Kidney-right 147020228 14057017  1.351+0.186Y 092610228  0899=007 (0811200767

Kidney-left 1463=0232  1419+016  1.359-—0.185" 0895+0.119  (0.895+0082  0.843£0.0737

Ovary-right - - - 003370000  0.042+0054  0030£0.024

Ovary-left - - — 00350011  0037+0014  0.028+0.0068"
Relative werghts(%)

Brain 0517+0077  0522+0102  0529=0,064 070610126  0728+0115  0.788+0.125"

Kidney-right 035710093 033910082  0.3331+0.053 034270142 033540040 034120059

Kidney-left 035510002 034310078 0.335%0.051 032450053 033310048  0.341x0.052

Ovary-right - - - 001240003 0015L0018 001220011

Cvary-left - ~ - 0.01320004  0014=0006  0.011%0.003

}JNumbers in parentheses represent the numbers of rats examined

“Values are means=SD

SJSigniflcantly different [rom the control-group value at p<0.05(Schefle’'s test)
ISignificantly different [rom the control-group value at p<0.01(Scheffe’s tesl)
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Table 5. Incidences of umours in F344 rats given stevioside in the diet for 104 week

Sites

Histelogical types of tumours

No. of male rats
with tumonrs

No. of female rats

with tumours

Control  25% 5% Control  2.5% 0%
(A" (48 {47 (49) {46) (47)
Brain Glioma 0 1
Trigeminus Schwannoma 1
Pituitary gland Adenoma 1 11 1
Carcinoma

Thyroid gland

Adrenal gland

Pancreas

Haematopoietic system

Lung

Tongue

Oral cavity
Forestomach
Small intestine

Large intestine

Liver
Kidney
Testis
Prostate

Ovary
Uterus

Mammary gland

Skin

Subecutis

Bone

Pinna

Zymhal's gland
Preputial/clitoral gland
Abdominal cavity

All sites

C-cell adenoma

C-cell careinoma

Follicular cell adenoma
Follicular cell carcinoma
Cortical adenoma
Pheochromocytoma
Ganglioneuroma

Isiet cell adenoma

Islet cell carcinoma

Mixed acinar-islet cell adenoma
Large granular lymphocyte leukaemia
Malignant lymphoma
Thymoma

Bronchiolo-alveolar adenoma
Bronchiclo-alveolar carcinoma
Squamous cell papilloma
Squamous cell papilioma
Squamous cell papilloma
Adenocarcinoma
Leicmyosarcoma

Adenoma

Adenocarcinoma

Malignant fibrous histiccytoma
Hepatocellular adenoma
Hepatocellular carcinoma
Renal cell adenoma

Renal cell carcinoma
Interstitial cell tumour
Adenoma

Gramulosa cell tumour
Endometrial adenoma
Endometrial ademocarcinoma
Endometral siromal polyp
Endomeltrial stromal sareoma
Fibroma

Fibroadenoma

Adencma

Adenocarcinoma

Squameus cell careinoma
Keratoacanthoma

Basal cell adenoma
Trichoepithehom
Tricholemmoma

Fibroma

Lipoma

Hemangioma

Malignant fibrous histiccytoma
Fibrosarcoma

Lelomyosarcoma

Sarcomalnaot otherwise specified}
Osteosarcoma

Neural crest necplasm
Squamous cell caccinoma
Adenoma

Mesothelioma

Fibrogarcoma

Malignant fibrous histiocytoma
Chordoma
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})Numbers in parentheses representl the numbers of rats examined

3‘S1gmﬁcant1y different from the control-group value at p<0.05



AHHIRAICIE2] otMS et 45

Table 6. Incidence and severity of chronic nephropathy in F344 rats given stevioside in the diet for 104 week

No. of rats Severity of chronic nephropathy
. No. of . .
Groups cate examined with chronic ) ,
: nephropathy Nermal Mild Moderale Severe
Males Control 49 46 3 16 24 6‘
2.5% 48 33 10 19 17 2
5% 47 40 7 27 9 v
Females Contral 49 17 32 12 5 0
25% 46 23 23 16 7 0
5% 47 9 38 3 1 0
1’Sigm’ﬁcantly different from the contol group case at p<0.0l(cumulative clu-square lest)
“Significantly different from the control group case at p<0.05(cumulative chi-square test}
Table 7. Mutagenicity of stevioside
MN CA
Authors Chemical Components 5. typhimurium Ames Test . ., (Chromoscme
(Micronuclel) i
abberration)
1. Ishitade et al.{1984) Stevioside-, +59 TME77 — ~{c,umu,r)
2. Pezzuto st al.(1985) Stevioside TME77 —
Steviol +S9(AL, NADPH " +
Isosteviol -+ SIAL, NADPH -
Dihydrosteviol A&B v -
Steviollfa, 17-epoxide u +
5. Flores et al.(1987) Stevioside(150mg/keg} -
» (15mg/pl) -{S.E)
4. Matsui, 1989 Stevioside TA200,102,97,98 - - -
TME77 -
Steviol +59 TM677 + + {c,umu)
0. Procinka, et al.(1991) 15-Oxosteviol TMB77 —
6. Sutttajit, 1993 Steviol-, +59(25mg/pl) TH8,100 — -(human)
Stevioside(Zomg/pl) " - ~(htnan)
Stevioside(50mg/pl) TO8 + ~{human)
CH20H
HO 0
HO
CH=OH

stevioside

Fig. 2. Melabolic conversion of stevioside.

Rat Gut Microflora

steviol
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Table 8. Cumulative excretion of radicactivity after oral ad-
ministration of I°H] stevioside to rats

Time Feces Urine Expired air
(hr) (n=3) (n=3 (n=3--5)
24 494=0.0% 20027 23167
48 60.3+1.3 22+02 6.8+55
72 63815 22202 23940
96 67.0119 23402 -

120 684421 2.3%02 -

“Expressed as % of dose

Wg/ml.
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Fig. 3. Blood levels of radioactivity after oral administration
of [P'H] stevioside to rats.
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Table 9. Reproductive performance & teratogenicity tests of stevioside

Authors Exp. animal Doselg/kg) Dwration Pregnant Litter size Litter Abn.
1. Planas & Kuc(1968) Rats (5S9tfi Vf;:l;.) G-day Reduced Reduced -
2. Mori et al.(1981) Rats 0.75 -60d(m) - -
0.75 -14.74(H) No change No change —
3. Yodyingyuad et al.{1991) Hamsters 25 Fol2 No change No change -
Table 10. Chronic cancer tests of stevioside
Published year 1985 1992 1997
Country Japan China Japan
Rat var. F344 rats Wistar rats F344 rats
E. period 24 months 24 months 26 months
Diet 0,01, 03, 1% 0, 0.2, 0.3, 1.2% 0, 25, 5.0

05.224(74.5%¢ stevioside
16.3% rebaudioside A
Negative
J. Food Hyg. Scu
26(2) 169183, 1985

Purity

Conclusion
Published Journal

85% stevioside 95.6% stevioside

Negative

Food Chem. Tox.
1997 in press.

Negative

Food Chem. Tox.
30(11) 957-965, 1992




AEJHISAIOISS] QHEIA &3 i

e 7Y 54
He) A4 & B RE 15974 WY AFEH A
QAp)=2 025 05 22 10gs FoH 43 ofo)g}

AR Bxelx 18 BE4548 AEated A48 G
tHTable 9). Planas S(1968%)2 2 dlold o] F oA
QAAA &3] tha Yo BaskE oy 28 d3ke
HHEEL 089 F B2 49Avd e wEE 1}
EbiA] 2bFtHTable 9).

Ok Erotd

b EarE i oty 2EulpAfols] 7
7ve] Fodd] ogl vha dghd %1% Aoz gaAn
2 THTable 10). HT dEZY WA D L0997d)7F &
F3 A uAd getd Aul Aol =& 254 5%F A7t
g AFRE Hgl 237t FHd dig g 48 e
oh ¢ EE HEgEos 994 28 AAEARE S
4 ReoFa gllvk(Table 9).

1.

[RV]

. Stevioside B+

34 £

Stevieside™ F2 F9) G1 flora™) 23] steviol® hA
5] )5k 7 2] 7hol] st thAbE A =1 Yoshihira
S019781 7 Wingard S01980d)2 Gl ﬂora?l- A
steviosided] steviol22] F&A 7 R s I
t} o] 3l Adte EalE F 1helA g stewomde—]per—
fusion 48 2.2 perfusatecl A steviolS B4 A g
Iwamoto 5(1995)2] A @ A5 2 o & LG o

23 929 47 S9 hepatic microsomes 2 3
positived Ames test 23S YA H A Fe Aotk
steviol 2 BE EdW] 7o &7
3 FA=Ael gl AR BTh

. Steviosides 2o Wok oz ofwl AT §lg0) 29

7t Foll Fol(2g/ke/day) @ HE Az 5] itk

. Dietell 5% stevioside7} 555 718k 4 ¥ (Takabashi

2 19970 #th NOEL bench mark 2 {8 oA ste-
viosided] o) 3+ ADI/}F A}E 3 60kgd 1.2g.2 = 100H]
o] Ab et Ade] Frlha #HriETh



