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Abstract

The safety of the sweetening component of stevia was studied by administrating it to the

rats. The LDs, determined by intraperitoneal injection was 3,400 mg/Kg as the stevia extract

containing 50 % stevioside, i.e. LDg of stevioside was more than 1,700 mg/Kg. Oral administra-

tion of large quantities of the stevia extract for 56 days resulted in no effect on the growth

of rats.

The analyses of total blood (RBC, WBC, Hb and Hct), 17 blood serum components including

total protein, glucose, cholesterol, GOT, and 11 items of findings on the liver tissues including

nuclear deterioration of liver cells, proliferation of Kupffer cells, fibrosis of portal area

showed no significant differences between control and treatments except lactate dehydrog-

enase activity after 56 day-oral administration of the extract.

From the results obtained, it was supposed that the stevia extract/stevioside revealed no acute

or sub-acute toxic effects on rats.
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Table 1. Rat groups set according to the doses
of stevia extract for the purpose of es-
timating growth rates*

Groups | o rats a7 slomances| Daiy allowances
312 (g/rat) (g/rat)
Control | 101 10 0.0 15.0
Test A 8 8 0.5 14.5
Test B 8 8 1.0 14.0

* Stevia extract used with the basal diet was:
Marumiron 50 which could be supplied in large-
amounts from Maruzen Co. in Japan as an
alternative to crystalline stevioside

Table 2. Composition of basal diet allowed to
experimental rats*

Components Contents (%)
Crude protein >12.0
Crude fat > 3.0
Crude fiber < 7.5
Crude ash < 9.9
Calcium > 0.4
Phosphorus > 0.4
Calorie >2,600 Kcal/kg

* Guaranteed values of the Maker. No fortification:
was done because the rats, living on the diet,
had shown normal growth and no apparent
nutritional symptoms of deficiencies throughout
their life span
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Fig. 1. Chromatogram of crystalline stevioside
purified from the leaves of stevia and
Marumiron 50

Thin-layer used was silica gel G activated
for 2 hrs at 110°C just before use. Devel-
oping solvent was CHCls: CH;0H:H,0 (14:
6:1) and detection was carried out by
charring with 5% H:S0, in CHsOH. Ry
value for stevioside was 0.36. A : crystall-
ine stevioside purified from the leaves of
steavia. B : stevioside purified from Mar-
umiron 50
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Table 3. Results for the calculation of lethal dose of stevia extract after Behrens-Kirber*

Amour(x;;;ll?él)ustered Numbers of rats used | Numbers of rats died z** drex
2,500 10 1 } 2.0 600
2,900 10 3 } 35 500
3,400 10 4 1 5.0 330
3,750 10 6 )
4,100 10 8 Poono 350
4,500 10 10 } 90 400

* Doses were injected intraperitoneally
** Means of two adjacent numbers of rats died

*** Differences of two adjacent amounts administered

Table 4. Weight gains of rat groups for 56 days of oral administration of stevia extract

Daily allowances of stevia Weight gains*
Groups
extract (g/rat) 3 ?
Control 0 72+6.5 52+4.4
Test A 0.5 70£5.2 51+5.0
Test B 1.0 71%5.8 53+3.6

* Arithmetic means and their standard deviations

Table 5. Blood cell countings, hemoglobin concentrations and hematocrits of animal groups

RBC(ten thousands/pl) WBC

Hb(g/dl) Het (%)

Groups*

3 [ 3

5 s s | s

Control | 452.5+65.9] 425. 0+ 6.22, 6503
Test A

Test B

7023, 2661, 033
464.0136. 9| 449. 0147. 612, 828+ 1, 622/5, 45712, 289
397.51+44.9] 444.0£29.7(2, 6501, 5381, 742+ 750

43:0. 81/ 40. 510.71
42:+3.50 4. 3+3.76
42:+4.10, 41.9£3. 96

12.7£1.76] 12.2%0.26
13.3+£0.94) 12.8+1.28
11.54+1.30, 12.8+0.80

* Notations for animal groups as in Table 4
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Table 6. Serum proteins of rat groups and their electrophoretic fractions

(229)

T Gr\oup s* Control Test A Test B
Sorum protein ] @ Q 3 Q) X 2()
Total protein 6.810.5 7.0+0.4 6.310.1 6.5+0. 2 6.31+0.3 6.71+0.3
0.05~0.1)| (0.02~0.05) (0.1~0.2) (0.1~0.2)
Albumin 2.940. 4 2.840. 2 2.8+0.1 1.740.4 2.5%0.1 2.914:0.1
(0.6~0.8) (0.6~0.8) (0.1~0.1) (0.5~0.6)
-a1-Globulin 0.7+0.1 0.60.1 0.74£0.9  0.6%0.1 0.6£0.1]  0.5+0.1
(>0.9)] (0.6~0.8)  (0.1~0.4)] (0.05~0.1)
-az-Globulin 1.0x0.2 0.9%0.1 0.810.1 0.81+0.1 0.9%0.1 0.9+0.1
(0.2~0.3) (0.2~0.4) (0.6~0.8) (0.4~0.5)
B-Globulin 1.3+0.3 1.5%0. 3| 1.1+0.1 1.11+0.1 1.5%+0.1 1.440.2
(0.2~0.3)| (0.01~0.02) (0.5~0.6) (0.2~0.4)
-r-Globulin 0.930.2 1.31+0.3 0.940.1 1.140.2 0.840.1 1.1+0.1
0.8~0.9){ (0.1~0.2)]  (0.4~0.5) 0.2)
A/G 0.8%0.2 0.7%0.2 0.8+0. 0, 0.8+0.1 0.7+0.0 0.8%0.1
(0.8~0.9) 0.1~0.2) (>0.9 (0.2~0.4)
* Notations for animals groups as in Table 4
** Values for all components are in g/ml. A/G represents ratio of albumin to globulin
Table 7. Some blood chemical values of experimental rat groups
\Qﬁmps* Control Test A Test B
B . ; [
Blood chemical 8 e s 2 5 2
Glucose 190.7+22.5( 168.0+25.9) 176.0+19.6] 170.6%14.9 194.0+31.0] 173.0+25.2
(0.2~0.4) (0-8~0.9) (0.6~0.8) (0.6~0.8)
Triglyceride 73.714.8 71.5124.9 75.3+18.8 92.31452. 3 84.2420. 3} 69.2+8.5
(0.8~0.9) (0.5~0.6) (0.4~0.5)] (0.8~0.9)
“Total cholesterol 46.618.0 61.51+19.4 85. 84:5. 4 42.144.0 46.114.0 53.5+13.0
(0.4~0.5)  (0.05~0.1) (>0.9 (0.4~0.5)
Creatinine 0. 484:0. 09, 0.50%0.11 0.70+0. 07, 0.53+0.08 0.52+0. 16 0.52+0.07
(«<0.01) (0.6~0.8) (0.6~0.8) (0.6~0.8)
Urea 30.643.2 31.6410.3 26.6x3.5 26.0+4.1 29.3145.4 29.9+4.7
] (0.1~0.2) 0.1~0.2) (0.6~0.8) (0.6~0.8)
Inorg. phosphorus 7.50+0. 82 6.84+0. 44 7.30%+1.22 5.98+0.85 6.95+0.57] 5.28+0.56
(0.6~0.8){ (0.05~0.1) (0.2~0.4) (<0.01)
Calcium 10.2+0.22 9.9-40.35 10. 440. 30 10.440. 23 9.9+0.31 10.410. 42
(0.5~0.6) 0.1~0.2) (0.2~0.4) (0.2~0.4)
* Notations for animal groups as in Table 4
** All the values are in mg/100 m! and in the parentheses are P values
Table 8. Some serum enzyme activities of experimental rat groups
Groups* Control Test A Test B
Enzymes** 3 ? [23¢2)) =36 16 2
Alkaline phosphatase| 207.7+86.3| 258.7+105.7] 282.3+73.0| 173.6:19.8 268.5+51.8] 292.3+106.5
(0.8~0.9) (0.1~0.2) (>0.9 (0.6~0.8)
GOT 168.0+55.8  162.0+32.4] 155.3+27.3| 117.6+15.4 129.0+5.9; 173.0+38.3
(0.6~0.8) 0.2~0.4) (0.2~0.4) (0.6~0.8)
LDH 376.7+132. ) 6801207 551.6+167| 200.61+87.5 120.0+21.2! 263.2+49.8
©0.2) (<0.01)| (0.01~0.02) (<0.01)

* Notations for animal groups as in Table 4

** All the values of enzyme activities are in IU/!
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Table 9. Light microscopic finding on the liver tissues of experimental rat groups

Group notations*

\\.

Control Test A Test B
Items 3 2 ) ] 3 =
Liver cell
Nuclear deterioration 2.5 2.5 2.7 2.0 2.25 2.57
Hazy cell boundary 2.5 1.8 1.86 1.71 2.0 2.14
Hydropic cytoplasm 1.25 0.67 1.43 1.0 1.5 1.43:
Flaky cytoplasm 2.0 1.83 . 2.29 1.43 1.5 .71
Cytoplasm shrinkage 1.25 1.5 1.71 1.14 1.25 1.57
Mitosis 0.0 0.0 0.0 0.0 0.0 0.0
Kupffer cell
Proliferation 1.5 1.17 1.43 1.42 1.5 1.57°
Phagocytosis 1.0 0.17 1.0 0.86 1.0 1.0.
Portal area
Fibrosis 0.0 0.0 0.0 0.0 0.0 0.0
Inflam. infiltration 1.0 1.33 1.42 1.43 1.0 1.57
Bile duct proliferation 0.0 0.0 0.0 0.0 0.0 0.0
Summation 13.0 11.0 13.8 11.0 12.0 13.6

* Notations for animal groups as in Table 4
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