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(stevioside)

Ulbricht,C., et a. "An evidence -based
systematic review of steviaby the Natural Standard
Research Collaboration.” Cardiovascular &
Hematological Agentsin Medicina Chemistry
(Formerly Current Medicinal
Chemistry-Cardiovascular & Hematol ogical
Agents) 8.2 (2010): 113-127.

The objective of this study was to evaluate the
scientific evidence on stevia, including expert
opinion, folkloric precedent, history,
pharmacol ogy, kinetics/dynamics, interactions,
adverse effects, toxicology, and dosing. This
review serves asaclinica support tool. Electronic
searches were conducted in 10 databases, 20
additional journals (not indexed in common
databases), and bibliographies from 50 selected
secondary references. No restrictions were placed
on the language or quality of the publications. All
literature collected pertained to efficacy in humans,
dosing, precautions, adverse effects, usein

pregnancy and lactation, interactions, alteration of
laboratory assays, and mechanisms of action.
Standardized inclusion and exclusion criteriawere
used for selection. Grades were assigned using an
evidence-based grading rationale. Based on the
availability of scientific data, two indications are
discussed in thisreview: hypertension and
hyperglycemia. Evaluation of two long-term
studies (1 and 2 yearsin length, respectively)
indicates that stevia may be effective in lowering
blood pressure in hypertensive patients, although
data from shorter studies (1-3 months) did not
support these findings. A pair of small studies also
report positive results with respect to glucose
tolerance and response, athough the relatively low
methodologica rigor of these experiments limits
the strength of these findings. Further investigation
iswarranted in both indications.
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(canthaxanthin):
Weber, U., et a. "Experimenta carotenoid
retinopathy." Graefe's archive for clinical and
experimental ophthalmology 225.3 (1987):
198-205.

[-Carotene, canthaxanthin, and -carotene plus
canthaxanthin were administered to “chinchilla
bastard” pigmented rabbitsin their rabbit diet
(approximately 200 ppm carotenoid per group).
The effect of the carotenoids on retinal function
and morphology was tested against a control group
in the course of 11 months. Electroretinography
showed that in contrast to the control animals,
[-carotene-treated rabbits produced increasing
peak latencies of the scotopic b-waves. In the
canthaxanthin-treated rabbits, & and b-waves
showed hypernormal amplitudes at low cumulative
dosages (approximately 0.5-2 g) and reduced
amplitudes at higher dosages (about 5 g). The peak
latencies of the scotopic a and b-waves increased
remarkably. This effect was still stronger in the
carotenoid combination. Histology and electron
microscopy indicated that in contrast to the control
animal s, canthaxanthin- treated rabbits showed a
reduction in retinal thicknessin some samples. In
particular, they exhibited alterationsin the granular

layers and a marked diminuation of the
photoreceptor outer segments and morphological
aterations of the photoreceptor inner segments
with massive deposition of electron-dense
material. In all animals treated with carotenoids,
lipid droplets of the retinal pigment epithelium
were enlarged in size and number.

B- B-
1 200ppm
11
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a and
b 0.5-2¢g
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40 alurared AC
Park,M.,et a. "Risk assessment for the
combinational effects of food color additives:
neural progenitor cells and hippocampal



neurogenesis." Journal of Toxicology and
Environmental Health, Part A 72.21-22 (2009):
1412-1423.

In 2006, the Korea Food and Drug
Administration reported that combinations of
dietary colors such as alurared AC (R40),
tartrazine (Y4), sunset yellow FCF (Y5), amaranth
(R2), and brilliant blue FCF (B1) are widely used
in food manufacturing. Although individual tar
food colors are controlled based on acceptable
daily intake (ADI), there is no apparent
information available for how combinations of
these additives affect food safety. In the current
study, the potencies of single and combination use
of R40, Y4, Y5, R2, and B1 were examined on
neural progenitor cell (NPC) toxicity, a biomarker
for developmental stage, and neurogenesis,
indicative of adult central nervous system (CNS)
functions. R40 and R2 reduced NPC proliferation
and viability in mouse multipotent NPC, in the
developing CNS model. Among several
combinations tested in mouse model, combination
of Y4 and B1 at 1000-fold higher than average
daily intake in Korea significantly decreased
numbers of newly generated cellsin adult mouse
hippocampus, indicating potent adverse actions on
hippocampal neurogenesis. However, other
combinations including R40 and R2 did not affect
adult hippocampal neurogenesis in the dentate
gyrus. Evidenceindicates that single and
combination use of most tar food colors may be
safe with respect to risk using developmental NPC
and adult hippocampal neurogenesis. However, the
response to excessively high dose combination of
Y4 and B1 is suggestive of synergistic effectsto
suppress proliferation of NPC in adult
hippocampus. Data indicated that combinations of

tar colors may adversely affect both developmental
and adult hippocampal neurogenesis; thus, further
extensive studies are required to assess the saf ety
of these additive combinations.
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40 dlurared AC

1)
“Synergistic” “Interaction” (
“additive” 9 3 ) 18
2
(https://www.fsc.go.j p/senmon/anzenchousa/an
zenchousal8keikaku.html) (2007.4.24 update)
2) 9

27 12 25 (2015.12.25)
D (http://mww.mhlw.go.j p/stf/shingi 2/000010762
3.html)
689 3) Google Scholar  https://scholar.google.co.jp/
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Step 1 Step 2 Step1+2 Step 3
GaEEhe: ( ) search term search term hit No. hit No.
Sodium propionate”" combined effect" toxic" 97 0
FA053200 Sodium propionate Sodium propionate” cumulative effect” toxic" 28 0
Sodium propionate”" synergistic effect” food" react” human" toxic" 32 0
disodium dISOdI um ahylmed?aﬂinaetraacetate: combi ngd effect” _ tox?c: 28 0
FA010500 ethylenediaminetetrazcetate dlsodl um ahylmed!aﬂ!naetraacetatel cumula_m\_/e eﬂect“ tox!c“ 4 0
disodium ethylenediaminetetraacetate’ synergistic effect’ toxic' 70 0
Fumaric acid" combined effect” food" react” human" toxic" 49 0
FA051800 Fumaric acid Fumaric acid" cumulative effect" toxic" 60 0
Fumaric acid” synergistic effect” food" react” human” toxic" 96 0
n . . Ascorbic acid, L-Ascorbic acid" combined effect" toxic" 5 0
FA001100 :c?;iorb' cacid, L-Ascorbic | o orbic acid. L-Ascorbic acid” cumulative effect” toxic” 1 0
Ascorbic acid, L-Ascorbic acid" synergistic effect” toxic" 26 0
calcium pantothenate” combined effect” food" react” human” toxic" 11 0
FA046100 calcium pantothenate calcium pantothenate" cumulative effect” toxic" 65 0
calcium pantothenate" synergistic effect” food" react" human" toxic" 12 0
FA043700 Titanium dioxide Titanium dioxide" cumulative effect” food" react” human” toxic" 54 0
Sorbic acid" combined effect” food" react” human" toxic" 98 0
FA036200 Sorbic acid Sorbic acid" cumulative effect" toxic" 59 0
Sorbic acid” synergistic effect” food" react” human” toxic" 139 0
Potassium sorbate” combined effect” food" react” human" toxic" 117 0
FA036300 Potassium sorbate Potassium sorbate" cumulative effect" toxic 32 0
Potassium sorbate” synergistic effect” food" react” human” toxic" 135 0
Tartrazine" combined effect” food" react” human" toxic" 24 0
FA032500 Tartrazine Tartrazine” cumulative effect" toxic" 55 0
Tartrazine” synergistic effect” food" react” human” toxic" 57 0
Nitrous oxide" cumulative effect" food" react” human" toxic" 164 0
FA000700 Nitrous oxide Nitrous oxide" cumulative effect" food" react” human" toxic" 168 0
Nitrous oxide" synergistic effect” food" react” human” toxic" 241 0
Aluminium silicate” combined effect” toxic” 61 0
FA012500 Aluminium silicate Aluminium silicate” cumulative effect" toxic" 15 0
Aluminium silicate” synergistic effect” toxic” 68 0
Kaolin" combined effect” food" react” human” toxic" 80 0
FA012500 Kaolin Kaglin" cumulative effect" food" react” human" toxic" 38 0
Kaolin" synergistic effect” food" react” human" toxic" 170 0
Taurine" combined effect” food" react” human” toxic" 132 0
FA036600 Taurine Taurine" cumulative effect" food" react” human" toxic" 52 0
Taurine" synergistic effect” food" react” human" toxic" 278 0
" Ponceau 4R, Cochineal Red A" combined effect” toxic” 0 0
FA032100 102 :onceau 4R, Cochineal Red Ponceau 4R, Cochineal Red A" cumulative effect" toxic" 2 0
Ponceau 4R, Cochineal Red A" synergistic effect” toxic" 2 0
Xylitol" combined effect” food" react” human” toxic" 48 0
FA016500 Xylitol Xylitol" cumulative effect” toxic" 79 0
Xylitol" synergistic effect” food" react” human" toxic" 97 0
AlluraRed AC" combined effect” toxic” 8 1
FA031900 40 AlluraRed AC AlluraRed AC" cumulative effect” toxic” 3 0
AlluraRed AC" synergistic effect” toxic" 24 0
Sorbitol" combined effect” toxic” 2 0
FA036000 Sorbitol Sorbitol” cumulative effect” toxic” 1 0
Sorbitol" synergistic effect” toxic" 3 0
Stevioside” combined effect” toxic” 56 1
FA035200 Stevioside Stevioside” cumulative effect” toxic” 16 0
Stevioside" synergistic effect” food" react” human” toxic" 20 0
phloxine BK" combined effect” toxic" 0 0
FA032200 104 phloxine BK phloxine BK" cumulative effect” toxic" 0 0
phloxine BK" synergistic effect” toxic" 1 0
Canthaxanthin" combined effect” food" react” human" toxic" 34 0
FA015750 Canthaxanthin Canthaxanthin” cumulative effect” toxic” 59 1
Canthaxanthin” synergistic effect” food" react” human” toxic" 100 0
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