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Rebaudioside D BGlu-PGlu (2--1) BGlu-BGluZ-->1) wMinniga
BGlu (3-->1)
Rebaudioside E BGlu-pGlu (2--1) BGlu— (2->1)PGlu ymumnniae
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1. Stevia Rebaudiana
100% Natural Herb
2. Stevia Extract
Potent Herb
3. Stevia Liquid Extruct
4. Stevia Liquid Extract
5.S5tevia powder
Natural Herbal Extract

6.Stevia Tablets

7.Sweet ‘N Better
Premium Stevia

B. White Stevia Liguid
Light

9. Stevia Extract

10. Super Stevia
11. Stevia Leaf
12. Stevia Powder.

12, Stevia Leaf
Extract Powder

13. Stevita

14. Stevia Premium
Quility

15. Sublingual Stevia
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Pure liquid
Liquid Extract
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80 9% stevioside,
sorbitol,  propylene
gl y c¢c o1l ,

methylparaben,
propyl paraben, \i‘)

NOW, USA

NOW, USA

NOW, USA
NOW, USA
BODY ECOLOGY
UsSaA

BODY ECOLOGY
Usa

BODY ECOLOGY
USA

TRI-LIGHT, USA

NU NATURALS
QUICK BEVERAGE
IINC.

BOTANIC CHOICE

BOTANIC CHOICE

BOTANIC CHOICE

STEVITA CO,
WISDOM OF THE
ANCIENT

General Nutrition

Corporation

meawaadn 20 soud
(57 n.)

menaain 1 aaud
{28 n.)

reurhdima 60 wa.
manwaradn 173 aaud
PIANNAAN VNUUUNER

NABINNEAN 3 300 (Ln

NanNadn Tgnuuuves 1
aaud

mAnaIain Tgnuuunee 2
pautl

TINUMILUY dropper B0 wB.
MANANFAN TgnuuunLn
10 aauy
TNNAERNYRERINIENY 1
apud
TNNNFRNYUTINIEMY 2
paud
TRWNARNHUTINITMNY 1
aaud

vaudn sum 1 0,

9 40 (N/nd 2.5 povY
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17. Herbal Tussin
Herbal Cough Tea

18. Thiok -0,

19. Female Sage

20. Saw Palmeto Male

Tonere

lusteviawdaulum
ayulws Fafluiiud
uAaUAd, elm bark,
cherry bark
lustevianaulum
ayulws Sasadaly
uﬂ:ﬁ"m, gotu kota ,
Sage, lemon balm,
rosemarry,  ginseng
root
lusteviamanlum
aqu‘lm m‘USage,
c.:haseberry, catsclaw,

hanlumanulns

Traditional Medicinals

Traditional Medicinals

Traditional Medicinals

Traditional Medicinals

79 1 Yadda 1 67y

Toe 1 gauma 1 a0

e 1 ¥aa6n 1 0y

MBI 1 YNED 1 o2

21. Stevia whole leaf wovuua 1@alU  Herbal Beverage, USA  mseniriau

22. Stevia leaf , cut Tuna i uuvs #@  Herbal Beverage, USA BT

23. Stevia leaf, powder  #NLUVOAIWTIUUNAY  Herbal Beverage, USA Mo

24. Bubblicious JUICE SWEET iy
STICK GUM

25. Trident 'Hmﬂrfﬁl'ﬁ Sugarless :ﬁdu

26. STEVIA 1A% 03@ unszlas POCARI  SWEAT 7wia 245 uaz340 ua.
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An Overview of Stevioside and Its Safety Evaluation
Professor Dr.Thirayudh Glinsukon
Department of Pharmacclogy, Faculty of Science

Rangsit University

1. Habitat of S.rebaudiana Bertoni
1.1 Paraquay and Brazil _____ 500 - 3050 m. (glassland, forests, mountain slopes) .......
Kaa' __he'__e™ (honey glass)
1.2 Bertoni (1987), Uraguain botanist.
1.3 Rebaudi (1905), Paraguayan chemist. (a glycoside)

1.4 Bridel and Lavieille (1931} isolated pure crystalline glycoside, “Stevioside™

2. Cultivation of Stevia Plants in Thailand.

2.1 British tried to cuiltivate ... NO SUCCESS.
2.2 Sumida (Japan) could cultivate successfully (1971).
- Six years later ... first to market in ASIA (Japan)
- Uses in foods (fermented foods, diet drinks, confectionary and sea foods)
....... FOA (Japan) allows to use this sweetener legally (Paraguay and Brazil)
....... FDA (USA) allows to use white powder of STV ?
2.3 Qther countries

- 5. Korea, Taiwan, China, Indonesta, Phillipines, Thailand.
2.4 Thailand (1975) — , Exportedto Japan
- Northern Thailand ........ 1 Ton dried leaves (6 tons)/rhai(Seeds)
- STV 6 - 15% (dried weight)
- It could be produced to pilot and incustrial scale(CMU and CU and also private
company)

2.5 Benefit for Thailand (foreign currency).

- Increase exports
- Decrease imports of other sweeteners.
3. Chemi f Steviosi nd Its Derivatives (8 deribatives)
- STV, rebaudioside A-E, steviolbioside, dulcoside A,
- STV. 6-10% {from total of 15%)

- Rebaudioside A (350 - 400 times)
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- Steviol (pectinase. hesperidinase or hepatic pancreatic juice).

4. Absorption, Distribution, Metabolism and Exoretion

4.1 Absorption - STV s degraded by intestinal microflora (not other digestive enzymes)
of rats and human __ H3 steviol (STV) conc.
in blocd was highest at 8 hr. __ injection of 14C-steviol (P.O. or rectum), it can

be absorbed reachily (Total degradation and absorption = 24 hours)

4.2 Distribution - Adrenal glands and kidney *

4.3 Metabolism - STV — steviol. (active netabolite 7}, isosteviol, steviol 16-17 epoxide

and unidentfed metabchtes.
4.4 Excretion - Feces 168.4%; (14Co2)

5. Acute toxicity tests.

51 STVP.O route = 8.2-42 g/kg BW (rats and mice)

»15 g/kg BW (hamsters)
52 STVIV I P. and S.C routes = more toxic (0.89-3.10 glkg BW in rats and mice).
(possible cause of geath = renal fallure}
***5.3 Steviol (P.O.) = LD, 5.20(M}and 6.10 (F) g/kg BW (hamsters)
= >15 g/kg BW (rats and mice)
(possible cause of death = renal failure}
6. Subacute toxicity tests.
6.1 Leeetal (1979) ... Stevia extracts {(no changes in 17 bnlood chemical parameters.)
6.2 Tama Biochemical Co.{1881)....STV{crystal} 2500mg/kg BW(1m)(no adverse effects)
6.3 Akashio & Yokoyama (1975) ... Stevix (3000mg/kg BW) (no toxicity).
7. Teratogenic toxicity tests.
7.1 Morietal (1981} ... STV 3% in diet to male rats (60 days) and to female rats for 14
days ... no effects.
7.2 Yodyingyuard (1987) ..... STV (1 - 2.5 g/kg BW/day, P.O.) .....no effects.

Glinsukon (1988) (hamsters)

7.3 Usamietal (1995) ..... STV (P.O.) 1g/kg BW/d in pregnant Wistar rats (d6-d15)

no teratogenicity.
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74 Temchareon et al. (1997) ..... STV and steviol induced no significant teratogenicity in

the rats.
8. Mutagenic toxicity tests.
8.1 Tama Biochemical Co. ..... Fibroblasts from Chinese hamster Slight positive
(1981b) lung {chromosomal abboration test)

8.2 Pezzuto et al. (1985} ..... Forward mutation assay Positive
S.typhimuyriym TME77 (Smg/ml)

8.3 Pimbua et al. (1986) ..... Forward mutation assay Positive
S.typhimyrym TME77 | (5mg/mil)

8.4 Matsui et al. (1996) ..... Chinese hamster lung Positive
fibroblast cell line (1mg/mil)
{chromosomal abberation test)

..... CHL (gene mutation assay) Positive

8.5 Matsui et al. (19986) ..... Forward mutation assay Positive

S.typhimurium TM677 (Guanine phosphoribosy!

transferase gene)
9. Chronic toxicity tests.

9.1 Yamada et al. {(1985) ..... STV (92.5%) in diet (10%) for 2 years in F344 rats (no toxic
effects.)

9.2 Glinsukon et al. (1988) ..... STV (85%) P.O. 1 g/kg BW (6m + normal diet for 6m. .....
no toxic effects.) (hamsters)

9.3 Xilietal (1992) ..... STV (85%) in diet up to 1.2% for 24m. no carcinogenic
éffects in Wistar rats.

9.4 Toyoda et al. (1997) ..... STV in diet 2.5 and 5% for 104 wk. no carcinogenic effects in
F344 rats of both sexes. (decrease incidence of mammary adrenoma and chronic
nephropathy).

***9.5 Toskulkao et al. (1897) ..... Steviol in diet (500 mg/kg = 0.05%) for 22 m(M) and

18 m(F) of Wistar rats..... no carcinogenic effects.



13

=X =% ar o é = PN
mIfnuInInNNdasasuvetaisrivand 1o lsauazaisanleaa

-~ £ 1 | S |
TUIRU ABTRALNT,

o = ? o oo ar
Uy iwuadey,” Sundds aqussiiand,’
Fd - w r's - « | S 4 r = a q.'|
uuNAsa 53 AU, yadun qassalas, #3Tad adeanitieing,
a ~ “ | - e ‘3 a o 3 o <2 a a o7
1R0a%0 993a, WenT dansmgend,” quns advia,’ auwad auwad,’ luas qnsiag,

< - o
BSTYNT NAUTAUS

'Andeaisinet uaz 'maivnnoEFine aasInmaas uviinndoutiea,
‘mndeidadmaas A Inmmaas usinodunyRsmaas,
‘AR 1INOIEINGT ANTUNNEAIAAT 59,5 1B UA uMIngduuriag,
‘a3 unil anzuwnemaai uinodnSuain,

- - oo o o - ~ o o
6ﬂ1ﬂ’]‘ﬁ']lﬂ‘fﬂi’l‘n0‘l AMUT INYIFITART UHIINBTIAYTITA,

arsvuaddleled (stevioside) ITumIIN LTS ama‘lnﬁ:ﬁuaﬁuﬂvwma'ﬂﬂm (sucrose)
mﬂi’iqﬂuﬁﬂmmmmmﬂﬂ'h'L{m'mchﬂsﬁﬂs:mm 200-300 1 wudniudulszneundnues
MM (Stevia rebaudiana) uaﬂmmfu1umﬁm'nu'uﬁm‘i’é'eﬁmsmmﬁﬂnmwﬁﬂﬁwﬂﬁ'
(U steviolbioside, rebaudiosides A-E 1A% dulcosides 1Hudmlssnousotaall aswruaaile
Yed o 18 meian 19dudiulssneuvesemnsiumsiifidasaradlunauud: wu v
Uszimathsnde §iju nazusida dudu Taommzoindalutlszmadiu 18ims 1¥amnuad
FToladlusmsnaoyiia vy 0M1INzIA ANABY BIMNITTIAMATLYIA 1nTBeAN gAna uaxlu
gAmIasTuemInudu uaﬂmﬂﬁ'ﬁqﬁswﬂu'h'lﬁ'ﬁmsﬁmflﬂum‘s%'nmpﬁﬂwvﬁuﬂuTm
ﬁ’mm‘lmﬁaﬂqa (hyperglycemia) mﬂ:msmma'ﬁ"zTahﬁfﬂﬂumﬁﬂﬁsﬂmﬂw‘nu e 1091
TTin1sfuySuaunas3lus19me (non-caloric sweetener) 1u1Js:mﬁmﬁmm:ﬂﬁ:mﬁt‘?jﬂuua:
snnawlszmaldimsiuermsnnuadiTelsdu l¥iussuns natwluilegiv

a0 s Raums§nuignnulaeassvesminauaad Toladiud 185 ns gy aruu
Mt ludainaass usinaa-;;ﬂﬁqmmﬂaaﬂﬁu’lumsﬁa:mmsmmﬂﬁ"ﬂa'lwfu111’:'1uﬂu1fu
Saduimsduinzfinulaeadoniol ni"aqmm'mwmmﬂﬁ’i'fa'lmﬁf':ﬂ:qmﬂ?;uuuﬂmlﬂu
MIaAIBBA (steviol) TnueuFuininuuafiGoluTnud 1 Ingvonynn tasissnunsise
aanm’hmiaﬁ’maaﬁ,mmmﬁqn%ﬁumsﬂ'aﬂmuﬁuﬂﬁ'ﬁmmﬂﬁﬁu Salmonella typhimurium
(TM 677) Daudaziiswaruhmsnnuadileladuardmatianand i uiignilumsde
AMURLRADIUATRS vYTiABU 1% Salmonella typhimurium, Escherichia coli 4as Bacillus subtilis

» .:-, - ' o [ - - o - '
Hudu uennInidadisiwaudnmsnuadl leled hifina lunisv i ifansiAaRyesui oy



14

' - - v . ]
wiunITemuRaweas 0T Iuda innanad i anuyyn (rats) nTonydusng (mice) unoinnans
' ] : e - (n' () - '™ '
naapitanad nas e nfzaouhic wimavnuadile el lineWiiadunwsonu
B - Py - ' - 1 P g - o
&inniuimbemud i hlyedu dleanniimanuiminnuadilelwdiiansohesganlduu
. LX) el . ' - J' - ]
waailumi addoealasuunidolud & Inguoanynn Ruaswuihmsafdesaiigngaduding
] : 4 - c‘: o r ¢ o
$vmenad 18 Ing Wi sunavuauaziioaninaadiesaduligni lunisnenmowugiv
Ll - -: -J - Lo dnind
nuafidold Fatusaduduiesdeafinuimunlasanvueamisodinaadw
o - - 7 - > -l
nsfazAntenlasasvlunialasnnuadileloduaz msadiooaiu dudufies
o [ ol 3 - - Pl L4 - ] o
XpaldFninanpin g i ivaemufaiunngsnnuadilelednniiga laswyiimyusumnes
3 »
WTADUTUBIRBNITAANYLINTIIN AT 10 l9d 1danidninanesstindu uazuonsiniuth
[ 4
eI adoatindouinnwlneadsveamannuaiaileledi luaulaoasuae Fan1sviims
nansalunuivid nndisaniniifon i (restriction) vawilsznia
Tuiszmalnoiinisdgavgimanumeninmiie wu woalmi 1Tanie wewn uasdiygu
-~ w - - < - » - :
Aludu unziilnanuanausnmisvauadileledsenut Taskdanavinnginnufeunanus
) - t 4 J‘l ] L] -~
Ko allvwdamadszime s inluvaziidshisnsad mdononanmannuaai Tolod lu
-~ LY ) - - d' ol
o w1 lulizmang divaninnda hifideyovesnimamsuninduivvesmaniudfiuinwed
vl Vel ] oy -.v J -
vzoyla imsdimmibenTenaunsluems 14 luvaziidizmalnonaunfesadamismau
- ¢ - { v od Y - -
aai Toludonug imuldinuuigns 18 luszdunils uenviniind23imadgnuazifuiies
n v Taamuasnamanmmidelud nun§Snuaz {33 odnea un:mmmi‘m:wwﬁ”uﬁdqnw
o 4 e o o i v - -
Mmutu AadutidudunszdoniinafnymansafisriunnulasasuvssmisviuadiTolas
- : o - . -
uazmiaadioon W lddoyninnwounzgndeaienes i il duiznoulunmaierswiiimurzon

oz 1¥miIvusananluemis1dniely

apduamInansaveamImnuaiiloluduorafloen

1. mudaRvetafsunduvsam I nuadi s lydinzaddesn (mnaft 1)

AN INMIIIRAR Yo 1R sunduvesmiImnuaailolesuazmadioon 18 n1s
nanosludninanos 3 wiinfio vymn (raws) MYBUTNI (mice) uaznyuBNADT (hamsters) unz14
FamiAnuislumsfunzmmile dainnaeais 3 vinvzgnioufwmanauniiloledun:
mi1rAseonluvu s T Ianen wrhmmfun:ﬂmuﬁ«nnmnmiwqi%ﬂnnmfu Tmatuitn

- 14 o« : ] -
ITUTIINNARINANGIAIY ﬁmnnnoqﬂnwo:rhm:|ﬁummﬂumaqmm'Jummunﬂn'm#lﬁn
-' ¥ 4 - . J 1 - : ]

YU ﬂ'Hﬂ?ﬂ')ﬂﬂﬂ!NT\lhlﬂ100:!004“011]0\4“11] 14 'g\l wnwmuuu:ﬂmumﬁwfﬂnnmuﬁnﬂum
4
U

P - a o d - '
oo e remmmnBaniniiiadu iamisnaaoan lResansmbandiuamnin LD,



(L661 ‘pb-1€ 10T "102ix0 ) ‘way) Sruq)
1014215 Ml B31/8 ¢ jo asop ayy ju sjewiue peap jo Iaquinu ay) st sasayjualted ul saquinu sy

TUOXOD{IA, put PIafYolT Jo pofiatu v 0} JuIpiodde paje[nd|es aom san|ea 2@43

EILAUER BRI ‘N,

15 -

- - (sl< - d  S€-5T 9
. - (si< - W g£-s2 Sl DI
- - (Dsi< - 4 09-0§ ¢l
- - (1)s1< - W 09-0§ Sl L
Z81°l 058'9-TEr'S 019 P LSl d  001-08 09
bLb L bOT 9-6SE'Y 07§ PO-4il W 001-08 09 s13)swret [01A91
- - l< - d €52 01
- - Sl< - W sE6T 0t NN
- - 1< - 4 09-0§ 01
- - Sl< - W 09-0§ 0l sigy
- - Sl< - 4 001-08 01
- - Sl< - W 001-08 01 s1a)suiey apisolANg
(md sjewiue
uotjoury smwip - 34/8)  (y)awn @ Jo
adojg 3UIPYUOD) %66 ._cmcq [eAlang  x95 md TaquinN jpuwiuy Juaunesr]

_.gz.ssz.n.n@GGSﬁSEZFGQQwsEwrbnc:w‘nu_‘_m_.ns.c\_:.h:w_.uno_.rzcz.:aw_zqumm._.__.Gc_nE ___v:.,_.n_.s
. ] = ] -2 = = " ] - -



16

' - 4 - -
(mean lethal dose) ¥8301139139 14 wamismanenlsing msnnuandielea luvunlTuinngs
4 15 g/kg BW TignsomIddaimanesmsIdianaduazvmdolunydudng wywn unzny
LpumADs ATuR LD,, veaminuadileladlunyduing wynn UATMYUENIADTIZNIN
N 15 gikg BW dwiumsaideomiunuit del¥miaaleealuvmaliiim 15 gkg BW lu
mmmm:ﬂgﬁuimv{umﬁﬁnnzmmﬁuwﬁ11ﬁﬂﬂ{nﬂnmmu | #21luuAazngy i LD,, v
msaaiooalurynnuaznydusnieznInadt 15 ghg BW daunyusumasivziinnumuniuie
msrdioenl&ounimynnunznydudns Teelunyuaumaeiinedoziiny LD,, 5.20 gkg BW
dunyuaumaeiinmioesiinl LD, 6.10 gkg BW B INFuUAUMANINIEVe MY UBNTIADT iR
13 a@Jesaiunyiuieanniniinisduntalveinsiinueeslaludainenes Taonuh

misaadesnc: liviawve lalauawizdune laaiudu (proximal mbular cels)

] - ] F- v U o -l
2. m3finmifanuIeTanazgnElumsneuziisveamsanioen
- - 4w o * ] - - .
nmsfinudanys eTwazgni lunisneuziswesmisadisea 1A imImareulunyusy
o W - o o g L) -~ v [} - - [ 4
mmeinunaduazimeiio v dainanedldivmisafioondaneiunaenyi93ia  Taouuednd
naapananadiazinmoesnidumeaz 3 nquaaz 55 A1 uasznguez 1dFuemsndnsadl
poaluszAuAARAe 0, 100 Az 500 GadnTuneriminemis | Alanfudurzuziom 22 Weu
Tuiwefuoz 18 wWeoulumemiio luwmsnueanisfuemnsidimsndisenluszAusisgiu ez
» 13
1IR30 3R8ATINM NI YIAL TR (growth rate) Taoviimisiminnindainaneafszozianinieg s
L
N1IABATINIAUDINIT (relative total food consumption) HAZAIIWMIBIIOTUNITEIe IS 1YY
[} [ 4 : . : -«
wrinerdatian (food conversion efficiency) Yurae 3 AouuIn nnwmuuv:ﬁmuwumunug
»
Toudugamananes nissindainaaeslfiuminddosautu 6 Weu unz 12 iweu Midonny
- - " L] ’ A - - e
Al s Auazmede 5 @2 nuAaznguiieviinisfnnluduTaiaingt mIssenmsFuni
- - : a ¥ ] ) -h " »
Tuifien UAZAIIATININOTINNTUNBITANYT  InMIINAAoIND 3 lulANIRNAIITEH I
' swyw - < v 4 - . s - -
nguil IATumisaAieenyis 2 szdudenTeudounguaruguialudiumusiginla nsfu
- 3 - 'v ]
smsuazanumuseluniniiems lWlFeTuadesemesdidannimie  uensiniidely
nuauFuRuT szrInvnslTnaf idfumsadiesadunanisasiemeduTndaino a3
-- - - - < o - o J
asromimnFuaiilwden mianelinnziilamizussgidnmsveaminia Tsauasyzifaluidie
A a [} ] - - J d- L4 b q.
weriianeq luraeszezinm 6 Wouuns 12 Aoy iieivadninsnose ldouffuganisnaaes
- I
Quimedduszoziom 22 Wwou uazlummilinduszuzion 18 Wew) Auhidainaasaianaaly
urnzngquuimsAny luduTanninn nmssnommisFuniiluiden unzeztemane1dinn

“ 4 - . v e - A r; »
1““-]01!}0'”\1"] HENTINUUITINIOATIUIUMIY NIBININAY (average life span) ”ﬂQﬂﬂ1nﬂﬂOQ1uuﬂ



17

. . @ : a [y r b 4 ] ] o o = .’ & o
Ny HASNIMIIAUINUALDIDWITA I Hi’lfﬂ‘i‘ﬂﬂaﬂ%ﬂﬁ"lﬂg]’ﬂ'ﬂ‘]i‘ﬁ?ﬂmﬁu HIHUN®RD

v .
« Y

Hndnueieiulzang sanisasaniemiulafiaingt ramsasansuniluifon nan1IasI0
- s o < =1 a4 o e ' adg oW o
Jnsidilaazuazglidnisveamuia lsauazuziiluieidesiadqveanyngun iarsa@l
a0 AN NLUANA 1IN INN LA TUAL

=l v ' w4 240 < gy
3. M3ANIgNEIUMINBNA N UFUBITI TN U B loauazasan Jesa

.
3.1 M3nTIvaeUgNERanmuWugIneITvosioud (Ames test)

nsastvaenlauditee1SuuniiGe Samonelia typhimurium 9WRUTR TA 98 uaz TA 100
Busmaaey naznaaeunaluszuuiTuos lileududa 1y iver S9 fraction) Yo1danaass
¥ilna1eq 1w nyynu mydudng wyusumasd uazvyamn Agnassduldiimsmuniinda
uazAmsninuvsusuguyl luaduvedTulas Tounwluduninoun10a15 sodium phenobarbital
DT 5.6-benzoflavone HANIINARDINVIIAIINIIUAAI 18 lauazmsaalsealudSuimaudy
Sugaqad 50 uaz 2 Hadniude plate MUAIFY Niflgnivin 1 Fuuaiite S pphinwum Naaoaay
Wuffa TA 98 @19197 2) 1aT TA 100 (M15197 3) RAMInatoWuidionaaeyTnu3tveueudns

lussvyniluas lulieusoinegludiuved lulas lsunnduvesynnud vududns wyuey

maed uaznmyazinl uanudImiasadilelasuarmsaalesalulSumgaligniain (killing

effect) nunfisonidlumsnaaeuniassmonuyg nazgnisiuusiisoiianaueiouduiannay
vodainanssina1aqagdin

aa = =) 1 { a - .

3.2 msasvaeulasisglulasiunaualuisadiici@enuas (polychromatic

g v
erythrocyte) mﬂi‘l‘m\hlnﬁzg]ﬂ (bone marrow)
P - o« F -y - - : 4 :
AsAsINTBUgNEnenatuwuusas lamsnialaisg luTasdundominduituilan
1% - a o e 4 1 ) - & aqy ’
Inaaeumeganudomoiinatudulas Tulan lumsdnuinsailldryusumass wywn uax
- e o o . - < - [ : - o f
wyfudnsidudainaans nstleumsvnuadilelaaluvuialSne 10 afuniwvindgad
o »
naasy 1 alanfuludainaassns 3 wia diumsaddeeariuzdeouluvuiadsuiw 4
[ -' - - ar - a 4 - - .’ -~ - -
piuniminuy 1 AlanfudmSuusumani uozluvwsdiuia 8 afuniminny 1 ATandy
L] b - -~ : - v o A 1 o -
dmFunyynuaznydudns vdmhimssidainaaed 24, 30, 48 uaz 72 F21luandannlsy
MInUadAd e lauaz asaRlooanasiinsgae1lunszgneenunINNIEanAUY (femur) 17
»
o (smear) vunkualad uazdoudI1ud May-Greenwald 1as Giemsa nasInuiiinsaseiug
- -] ia - = | et el [ -
VIUULAIRBAUAY (polychromatic erythrocyte) H38 PCE #li luTastiundvahilifadand iy
4 . ¥ : - =1 - -
198 PCEs 1000 1528 2I0A15ARUINUIMIMINIuaad lo loduazmsanitesaluvinaySuiw

[ Y ‘ i - Y ' o
anavdnsuthaBinafiganade Idiunyuesuanes nynn uazuyduins Liamrsadni



18 .

: - P - o P ow e an 4 a - » '
Ts1uau PCE il Ty InsuundommuiusgnuusmIngynNana iWomsufunguatugnlunnyn

AN INTTANY)

' 4 o aa 4 oo T « ot
AN 2 q'nifiana1umu'E‘uaamsu‘nuﬁﬂﬂahﬂua:’msﬁmaaaﬂmmﬂmiu S.
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Compound  Amount No. of his revertant colonies/plate (mean + S.D., n=6)
(mg/plate) -89 mix +S9 mix
Rat Mouse Hamster Guinea pig
Stevioside 0 48+ 114 54158 57=x1.7 5693 52+6.2
12.5 46 +£105 383+x48 50x5.0 52%11.7 37+675
25.0 42+ 8.0 38+7.7 37%6.0 45+43 32122
50.0 44+ 146 32+x47 24x20 36+5.0 32%4.6
Steviol 0 48+114 54+58 57+1.7 56+93 52%6.2
0.25 461156 54+7.0 56x43 S1+£85 55+3.6
0.50 48113 46x4.6 47+x4.5 53+£3.0 48+62
0.75 31 6.8 47+73 49+3.0 5533 4145
1.0 19*+59 43+53 40x32 43+64 36140
1.5 17*+£36 41+£50 32+1.1 42+46 32x26
2.0 17* £2.1 28*%l4 26*+3.6 19*+£38 26*+2.0
Positive pug/plate
control '
AFB,; 0.03 ND 1060125 605+ 13  1146%68 1936432
4-NQO 0.5 231+ 20 ND ND ND

ND

+59 mix contained 100 ul/plate of liver S9 fractions from various animal species treated
with sodium phenobarbital and 5,6-benzoflavone, and NADPH-generating system.
* = killing effect

ND = not detennine,

(J. Med. Assoc. Thailand, accepted 1997).
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typhimurium TA 100 TaviTvououd (preincubation method)

Compound  Amount No. of his revertant colonies/plate (mean + S.D..n=6)
(mg/plate) -S9 mix + S9 mix
Rat Mouse Hamster Guinea pig
Stevioside 0 163+17 163+18 156%£17 18410 15411
12.5 142+ 18 1416 147+ 9 135+ 4 137+ 2
25.0 134+14 131+ 4 138+ 2 139+ 9 129+ 10
50.0 119£19 124+ 2 117% 4 131+ 5 102 £ 13
Steviol 0 163+17 163+18 156+%17 18¢ 10 154 £11
0.25 162+21 174+14 19316 172 +£7 156 £13
0.50 138+ 15 150+18 188+3 165+18 141 +8
0.75 124 £17 142+13 1316 15016 1141
1.0 120£13  148%6 126 + 6 145+14 114 +£8
1.5 101*+15 125+8 123+ 8 127210 110x7
2.0 92* +10 12219 120*+5 108*+5  100*%5
Positive pg/plate
control
AFB, 0.03 ND 1435+65 724+ 27 1883166 2002+78
NaNj, 0.50 802 +£20 ND ND ND ND

+89 mix contained 100 ul/plate of liver S9 fractions from various animal species treated

with sodium phenobarbital and 5,6-benzoflavone, and NADPH-generating system.
* = killing effect

ND = not determine,

(J. Med. Assoc. Thailand, accepted 1997).
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e—s CONTROL {water)
— SUCROSE (23q/%qBw/day)
140 F »—a STEVIOSDE (259/%ggw/day)

BOOY WEIGHT (g)

TIME {wouk)

sUN 1 wansdwavesmsunuadileladidaulddainaassiunniuluvnalve 25
psuniminuy 1 ATandu/u dunannu 12 §Ua (Nutrition Res. 14: 1711-1720, 1994)
*5<0.01, °p<0.001 tfTouifsuszviangunivquaindunguaisnituaidilelod

*p<0.05, ‘p<0.001 fFouFvuszninngualvancg Insadunguaisnnuadi 1o lsq

q' -~ - 1 ] 1 ] .’ - [ ] d

AT 4 WAV IIMIIUAAD 19 194 luvuIALT IaAgAeA s uaz T nvesd 1dian
s . -~ - - - S - o . ¥ o
nazmsiuveaeusul lausam TnsaluySnumlusavedinefvosds 1didn

{(Nutrition Res. 14: 1711-1720, 1994)

Small intestine Disaccharidases activity (I.U /g protein)®

Treatment Weight Length

(2/100 g BW) (cm/100 g BW) Lactase Maltase Sucrase
Control 1.54 +0.07 384+05 179+07 7627 + 529 436 + 13
Stevioside 1.56 + 0.06 39.0 +0.3 18.7+06 7203 +329 - 444 +21
(0.5 g/kg BW/day)
Control 1.61+0.03 396+£03 180+1.0 6980+279 464+ 10
Stevioside 1.68 + 0.03 39.1+04 178+04 7309 +499 s89 +20"""
(1 g/kg BW/day)
Control 1.48 +0.04 403+10 189+1.7 T7257+387  467+20
Sucrose 1.55+0.05 393+12 140+27 8259 + 721 527 +38
(2.5 g/kg BW/day)
Stevioside 1.57 +0.06 412+£12  167+08 8697+516 651 +38°""#
(2.5 g/kg BW/day) '

3 Units of disacchandase activity were defined as pmoles of substrate hydrotyzed /min / g
protein. Sigruficant values are indicated by asterisks : *** p<0.001 compared between control
{water) and stevioside ; # p<0.05 compared berween controt (sucrose) and stevioside. Values
are means + S E. of 12-15 hamsters.
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(] CONTROL twater )
ES SUCcROSE (23 0/vgaw/day)
1800 STEVIOSICE (2.39/vgawrioy)

TIT
iy

GLUCOSE UPTAKE
{p moles/S man/g lissus )

s
T

i i

&

STEVIOSDE (g/xgaw/day)

3N 2 wavBITIINIuaa3le las luvuiaUsnas g itdeulddainaassiunniudunaiy

[ PN = l’ < o s o -
12 FUaiaemsaaduimiang Tnaluuinud 1dian (Nutrition Res. 14: 1711-1720. 1994)

2 A\ hqu 5
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¥ ey o« L4 a -
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o a3 [ & .' - o ar - ¥ ¥ = P- [T
madioiiawnnai 15 afuaihmdany 1 Alandy el Tunnin deemezdeldimsnau
£ o o o n': . - 1 - L4 < oy - [) & -
aa3 T ladusaninu hiifuRunedainnasslunsdussmsiianyod1ufeunau (acute effect)
aa o o v aa : =5
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HANNUININHAINIU

- - -~ ol - - P
9. 337359 WasunTyndo, 7. a3, Qudid Fuvadmuaw, 1. a3, AT gnsiana

MA3NENAY  Ausunnoman  umInuduidoslni

ngmnadufArilFfunnuvenuludszmmovazdvonsin asdAnyImed
InnmaaiBorrundis @S uAnuizane 100 Tudr  dmfumsdnuigninenmonuf
vomgmnuuazkiasuatveain  Sudulszued aa. 1976mA. 2519) UTEM Tama
Biochemical Research l&iensafangfmunas Sevix Fomanufy Wruyailiquiniu
Yasassluomauazasind aoniuidosm Ty Uszmadh]u (Foundation Food and Chemicals
Safety Research Center, Hatano Research Institute) WIn1INAa0UAsuIoonIs MUy
Uszing F31&8wauieamaniimageunanisnlfoundasty H?aqnirrinnmuﬁ'uf'lmmnﬁﬁu
Faluiuaa foRtuSoumuRugan q @il TA 1535, TA 100, TA 1537, TA 9% yaluannzh
finoz Lutiou Tl ndunynizqu (S9 mix) nuhmsadailolad uaz Sevix AUTUIE
10 Hadniuds 100 niu TS nuuaRBeRnmwRL] dedvusunduaiungy dufe M3
a@31o19A uax Stevix ¥OIWTUN Tama Biochemical Research lNtaagM3nonawwuily
wunRiGufinadeuding

’ .

wonaniihull A 1978 (na. 2521) Ndiliwanmsnpassninyaisquiniuasasuly
omsuaznnnd a0uisus i TuFarwanun The Japan Stevia Council 71 a3aA) 1ol
aruidudu 1 83 1000 Winnsy Wnamgninonawiuiluuunfidosaluman suRGATou
awRuf TA 1538, TA 100 TA 1537 uaz TA9s Waluannzfituas luifioulaiendumy
N3EqU  (S9 mix) zm:ﬁ'aﬁntjuﬁn’zi’u‘lu1J7:mﬂ6jﬂu'énumunzjuﬁnﬂﬁouqni"ﬁsnmuﬁuf
Crude extract, Crude product Haz @) 1o lad luuuniiFudaluiuaar SoRTUTou (Ames stest) #
-nu’hmmaﬂam‘fmun'lu'uamqni'rianmuﬁ‘uﬁ onFuNGuues Takie Yahagi t¥aan1iuive
U@ Usznadily A3reeudn crude product 1‘1tmfﬁanmuﬁufnﬁm.’l'ou'luuunﬁn‘s'umuﬁu{
TA100 Tuannzitioulninzdu

nnmmﬁnmqni{ﬁanmuﬁui UV Rec-assay #91$uunfiForndadaluannzituas
Tisieu lminszqu Taonguiindsuludlszmadiu 3 uianudr W crude extract, crude product
uaza@ilelad Tunamegninonawiug luuunidodndn
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» 2

UDNIINUGITNIANYURINVHAYDI crude product pazaailolad aonisuanminves
TasTuTauvoiny rat uazTas TuTsuein fibroblast #1149 msn waz Wilinano sister chromatid
exchange UANWUNAIU crude product WHOABMIUANYNINS 1NN fibroblast M1AvINoA
483INY Chinese hamster

v o [] ¥ : 4 = < & o
- 80N 151A W TNYIIMI crude extract uazaadlolan nolMitansnawly Oocyte B4
o s . . ci r G&
silkworm @IMSUNIINATOU Dominant lethality test Y93 crude product n"lﬁ'unm; mice ¥
AUy 10, 15, uaz 20 niuded lansuiminamuhianududy 15 nfudonlansy
¥V Ao a1 o o Yo ¥ o ar - o o o Y v
s Idundwunsdsvesnioouaaaudnuoouanlseulanswslnd  dmiuanududu
4' [ F- o - = r ¥
duq lilinansiadmarnnuiAanfAvpaaseu
- :; 1 o a b1
Okamoto, H. Wn3suym@ijuuazaus il an. 1983 ma. 2526) 18vnsAauinans
» .
fudaeuland omithine carboxylase (ODC) TuAIMITINY mice UazNISIANIIUIU Epstein-Barr
virus associate early antigen (EBV-EA) H10g1u Raji cell intiomhlasasduasunisiiauia
dad ° - = a - aa a o
#ive TPA TaoinsAnuluasisavnunaiw q yiasiwiaadlesa Undoulal obc
Tufamis uaz EBV-EA 1u Raji cell v2ifuiiuTavensduaiuuzi3a (Tumor promotor) HADIN
:l’ ) oo o L4 & -~ @ a4
mInaaptinuadiooa aamsiinuvousulsl obc ludamimazaasuiu EBV-EA 1
= - - [ - = o . -
waaatia@lona  tuul IuGUIINITEUATUNTINANLISY (Tumor promotion) Y491NNISNAADI
> A dda . .
N9 (in vivo) nazlunaoananel (in vitro)

T3 A, 1984 (WA. 2527) Hagiwara, A. un3serm@ijunazams 1dvnisdnyinaves
minWrannudemsifavzd nszvnzilamaz luny F344 rat Fa9nnsnaasafidiuuinun
15N IWsanu 181n Saccharin uaz Cyclamate MMiAauazduasunziTanszmisilaain: S
mnvaaeulumsAsannuyiaduing 91nmMsnaaesiildens N-butyl N-(4-hydroxybutyl)-

. . ' o o s A
nitrosamine 38 BBN itluansnouzSanszmizilamaz ud i Waddloledluiihdy 0.01% il
b L A o v L a - o
nm 32 ddawt wuheaadlelad luvsduaiumminauzsinszmizamizeinas BBN uas
Y H - = ' ' e o ' - o P
uonnniinyildsuadile ledifivssdado lunawindu  AlunuanuAadsdmanoiann
voamaauilaaizuiouzSanszmizilama:
" A L L . N 2 8 J
aoulull as. 1985 (WA 2528) Pezzuto, IM uasamz Fuilunguminidvenssiu nuh
ol o 1k nf. - [ - - ) - o
aadlolad luligninenatoiufludaluuam feAiuSoy moWug T™ 677 (Forward mutation
z H ' 4 e . | o ala a
assay)  Maluanvaziitiuas hifioulainszquuadmiuliadionn  uamsgninenatewuilu
- W v - h - - b J
wuanGoAINan lunnsitiioulaisinaunynszqu
hilldown (wa. 2529) Pezzuto, M wazpuz ldmnsAnuireiiorfugninenarewug

- P A dea a ' 1 4 - o
veariesai Idkaundionameu luan s ifiou lnivnsunynszdu Faluduiinus3so
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Faduoulmily Cytochrome P4s0 TiogluduluTns Tanvasduny dnsdunumlumsiiou
aﬁ%aa'luzﬂﬁ'h.iuﬁmqn? (Promutagen) xﬂugﬂﬁuaﬂqqnf (Ultimate mutagen) 1AUINNIEAIS
nidvudiiesafioglug epo-xide Taoauz3901814 101 19T epoxide hydrolase Tumsnaaeanis
i Fadhuoulnifesdrda Ultimate formvesmsiinlugl Epoxide Wnuagnd 148 uswans
naavanyivewlmiyiiat himwnsadudgminenmoiufluadioeald  ausitudaldSesed
namInaanendifia@ieealugyl Ultimate mutagen 11141y substrate vououlanlil

amivtudszmalng U as. 1988 (e, 2531) Samun Auh WAnugninenawiug
vosan3 loladuozaddooafinaaoulununidodaluad foAG5ey  TA9s, TA100 uaw
T™M677 $1annds ualdionlaieinduvoidaiuiams 9 Sanndunudae HANITNATBINY
i1 a@ileladhidgninenmuiufdeuuniidonnmend Wluanirffiua: lfioulandon
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Dulcoside A 5G-120

o 3 o
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o d'
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Stevia and Stevia Products in the USA
Floyd W. Dunn, Ph. D.
Abilene, Texas, USA

(Former Professor and Visiting Professor, Department of
Biochemistry, Faculty of Medicine, Chiangmai University)

In September, 1995, the US-FDA issued regulations to permit
importation of stevia and its products (leaves and extracts) if clearly
labeled "as a dietary supplement.” Stevia is now found on the shelves of
most nutrition and health food stores in the USA, and is offered to the
public through numerous mail-order catalogs. Although its property as a
sweetener 1s widely recognized, it cannot be advertised as a sweetener,
only as a "dietary supplement” or as a health-care product. It is promoted
by some companies as a herb that can improve the skin, aid in wound-
healing and be used in dental care. Some companies prefer to sell the
whole stevia herb and proclaim its many benefits, while other companies
sell the white extract (largely stevioside) and subtly suggest its role as a

sugar replacement

Forms of Stevia now available on the US market include :
Dried whole leaves of the stevia plant ,

cut leaves of stevia,

powdered dry leaves of stevia,

tablets, capsules, "tea bags" of powdered stevia leaf,

stevia leaf extracts of varying composition :

(1) white powder of about 90-95% stevioside

(2) off - white powder of less purity

(3) "green” stevia extract, dried

(4) "white"” stevia liquid (solution)

(5) "green” stevia liquid (solution)

Some Products which are labeled as containing stevia include:
Herbal teas containing stevia as a component,
chocolate drink mix (powder),
coffee (cappuccino) drink mix (powder) with stevia,
bottled drinks containing stevia ( a "sports” drink and a
lemonade), and
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packets and small pellets with stevioside and a bulking agent

for individual use.

Recent publications about stevia (books) include:

Stevia Rebaudiana, Nature's Sweet Secret, David Richard (Blue
Heron) Press, Bloomingdale, IL. 60108 (1996)

The Stevia Story, a tale of incredible sweetness and intrigue, L
Bonvie, B. Bonvie and D. Gates (B.E.D. Publications, atlanta, GA.
30327 (1997)

In Press, a book of recipes employing stevia, "Stevia : The
miracle no Calorie Sweeter”

Many documents about stevia are available to the public, world wide.

on the "world wide web" (internet). Some examples include :

Petition to the U.S. Food and Drug administrator from the
American herbal products association (AHPA), Oct. 21, 1997,
requesting approval of stevia use in foods
hitp ://www.tiac.net/users/mgold/sweet/stv-petition.txt
Supplement to the petition

“Life with stevia : How sweet it is !" by D. Mowrey

http ://www health free.com/stev life.htm

"Stevia, natures natural low calorie sweetener,” a report of
stevia cultivation in Canada

http ://res.agr.ca/lond/pmrc/faq.stevia.html#top

"Current Status of Stevia,” presenting the FDA regulations which
permit import of stevia and its extracts if labeled as a dietary
supplement.

hitp ://www.tiac.net.users/mgold/sweet/stv-alert.txt
"Sinfully sweet?", a reriew, 1996.

http :// newage. com/journal/wf.wfll.htmi

Numerous other web sites present the story of stevia and offer it to
the public.

Some of the leaders for importing and marketing of stevia in the USA
include:
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Jim May, President, Wisdom of the Ancients Tempe, AZ.

Donna Gates, President, Body Ecology, Atlanta, GA

(Gates expressed interest in obtaining samples of stevia

.products from Thailand. Her source now is China.)

Linda Saddler, President, Traditional Medicinal, Sebastopol, CA.
Rob Mc Caleb, President, Herb Research Foundation, Boulder, CO.

Christopher Hobbs, President Botanica Press, Santa Cruz, CA.

Oscar Rodes. Stevita Co., Arlington, TX

Steve Marsden. President, Herbal Advantage, Rogersville, MO

Kay Wright, President, Celestial Seasonings , Boulder, CO
(member of board of AHPA)
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Academic research-oriented leaders in the study of stevia in the US
include :

Dr. Ryan Huxtable, U.AZ, College of Medicine, Dept. Pharmacology,
Tucson.

Dr.Douglas Kinghorn, U. ILL, Chicago, Dept. of Pharmacognasy

Some catalog listings and prices (US$) illustrate the nature of the
stevia market in the USA.

Empowernet
Liquid stevia concentrate, 60 ml., $17.95
Stevia leaf beverage, 40 individual bags. $11.95
Combination Stevia leaf and Jiao in bags, $19.95

Allergy Resources :
Stevia Herb, 2 oz., 100% green leaf powder, $5.00
Stevia liquid extract, 2 oz. $ 11.00
Stevia white powder, 1 oz $ 11.00

Botanic Choice
Stevia powder, green , 2 oz ,$ 5.95
Stevia leaf extract, white, 1 oz, $7.95

Now Natural Foods
Stevia Rebaudiana green powder, 2 oz., $2.95
Stevia extract, white powder , 1 oz., $7.95
Stevia liquid extract, 2 oz ,$9.95
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Health Co (Wholesale, bulk quantities)

Stevia liquid extract, $21.13/b (200 1b. minimum)
Stevia extract powder, $95/kg (25 kg. minimum)
Stevia herb, $9.95/kg (100 kg.minimum)

Herbal advantage, Inc.

Stevia leaf, cut, 1/4 1b. $ 3.75

Stevia leaf powder 1/4 1b. $4.72

Stevia leaf whole 1/4 1b.83.16

Stevia white 90% extract powder
1/4 1b. $ 27

Wisdom of the ages

Stevia tea bags, 80 bags, $ 18.00
Stevia extract, 60 ml. $16.00
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It is not my intent to promote any of these companies or individual
products, but [ cite these examples to let you get a feel for the large
stevia market in the US. The various forms of stevia and stevia
products which are on display were obtained from retail outlets in my
home or through mailorder sources. Some were sent to me as samples.
Several of the stevia leaders with whom | spoke expressed interest in
Thailand's potential as a producer of stevia, as well as other herbal
products for which Thailand is well known.

The large number and variety of products shown here is evidence
of the wide interest in stevia being shown by the American
public. Even though the ban on stevia imports was lifted only two years
ago by the US-FDA, the desire for stevia has grown rapidly. Leaders in
the market speak optimistically about the demand for stevia and its
products.

[ personally became interested in stevia several years ago when Dr.
Maitree Suttajit took me to visit the stevia farm and extraction facility
in Chiang Mai. At that time | received some packages of herbal teas
containing stevia, which I and my family enjoyed. Upon my last visit
there, a few months ago, [ was disappointed to learn that I was not
allowed to buy stevia-containing tea in Thailand. In the meantime,
circumstances had changed. Now I can buy teas containing stevia from
the market in the US. [ have enjoyed my experiences with stevia, and I
have used it not only in teas but also in bakery products and other food
preparations. We now have available many recipes for food preparation
with stevia as a sweetening agent or flavor enhancer.

Although called "nature's sweet secret” , stevia is not a secret anymore;
its fame is growing and its value is being recognized.



45

[ 3
ASANINENIATSINe -~

o &
YBIHITHE13 18 [BAIIMNULININ (STEVIA)

A PHARMACOLOGICAL STUDY OF STEVIOSIDE FROM STEVIA
{ Stevia Rebaudiana Bertoni)

duniu oiicuzna uarAus

an T ndysingn ACSLANUAINAT WISy ﬁUL'JLN.I'A-J a?u; AN 5CCO2

Amphawan Apisariyakul et al.

Department of Phamacology. Faculty of Medicine. Chiang Mai University. Chiang Mai.
Thailand 50002

UNAAUD

27931598 (Stevioside] JLus-TatrudwpnadaAesnug~ui-u (Stevia rebau--
diagna Bertoni 24\ut4# Compositae) s~ras~wrylungn o rFu-Taalaies (di-terpene gly-
coside) ‘jfﬂ'll““‘"l'_‘.!"ﬂ arslAAsrIiasndermoananty

ALn TS TRt A9 nmg‘-a"- slfluplaiiate ) Anidoanttats  Aesdiezde

- TAt Ly -‘L-.'ﬂun uTlan fatu AzrAmeng nin~sadeiaes  fagutsniAuntIAne s ATang sy
q'nu:mmrmman’ﬂmﬂms-.'::uumq-] yzeran-urteadaivnace {Preclinical Study) “aRneass
Az TSAT g gAlumuduTue s s s an e ludainearoatuin "-ﬁ"w't'wvd*n(gasu-ic oral tube)
lutzuriien 2 - 8 Feu Santrfanmeantt azmemgAntrugdtesinsue deatudtaunisn
ARBIN1TAMSA ANt TATI9 St npluus AT unaReganTIAL iminimas i lanAneeaa
AsTstuSealuntescy ade9 AlATUS AT LOA L

uane~nGinAnu-g9-afilaamunseanaasssluf1danaacad 2@ auansnnT
nnazefuAum I ad- (lowdose) ST LAl gnudsssudangrsLun i TA LIty
Tudainnane

ABSTRACT
) Stevioside {3 a natural sweet diterpenc glycoside isolated from Stevia rebaudlana (Family
Compositae) and it Is non nutritive sweetcner. Before a sweetener will be used world- wide, stevioside
itself and (ts metabolites nyust be non toxc and devoid of side cffects. Thus the purpose of this study
is pharmacological screening of this stevioside in diiferent experimental animals.
Stevioside (n a wide ranges of dases were given to different kinds of animals by oral route
of administration in order to study
* 1) Behavioral acavity In whole animals. 2) macmscoplc and microscopic examination of
visceral organs and dssues in short and long-term period of tme.
Hematological study of stevioside in rabblit was also investgated.
Both in viro and in vivo studles of stevinside on organ systems in experimental animals
will be also studied.
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(preclinical study) Taufivanimassaduunsusail
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W steviostde solution 0.1% WRIWREe M ITUNA  n§UREILIA stevioside solution
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vinlaudawiien stevioside lumys1 Tauld gastric oral tube  Tnulwlu
Jhui 1 fsddns  vnfudndsfudwisy o fu Ameniwninesanysrmnd i
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AunnAtiusy eidudrAgmresaa
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undpitilunsnferfudade 3 M wuin wmyswasaigianalnd uasgniasnun
¥ nwouzni

4. N9 INAMya1ilA% stevioside 2 WAou (Ame subchronic toxicity )
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Wile sn
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LD, Whuauinsasa1siiibidn mnasinuaimiiieatdmumdninimnans
| TINTWIUNUIT LD, 989 aqueous extract BRINQMITN = 3-4 g/Kg
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NASDIWMIABLETN (sacrifice) nEv9INIAEATISLDMdL 2 el wudt Lifinng
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(nmespu¥usiu »38 preliminary experiment)

1. nadenIwAUlafa (arterial blood pressure) Y0Iny¥ M
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TN 0.45-25 mg/Kg body weight lubaanerimusiulsfn sy 100 mg/
%bodyweight Aufuladn ersadi stdigy usenfudrgundntely 15-30 uW
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! Department of Clinical Microscopy, Faculty of Associated Medical Science
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NIAMEADDISTT stevioside ué hematological values TwfpanTeAoy Mens
smasalonin  TaulianTssain stevioside 0.5% . 1% . 10% . w/v 1Bt Gastric oral tube
Vmnuparsfuthiiet 14 Su wuds luwalvzans hematological values Af white blood cell,
hematocrit , hemoglobin . platelet us: differential white blood cell count wisusUsdluean
control  AIMETGIABNUTIANA usz9nEan ARl stevioside gr9eriufdu
niwnpdafion atvlfinty nisAnen biological activity unzadivUsoaditlu Nl stevioside
wimgmnlunatuilag ATeftRAmelWuenion  TAUMASDUSATRILTELUAS 7 089F79N 8 UeY
nassludn Smaspeantooin Woarouleluntld usnend n1sAnme3duTneIBfiey Ronneou
munlesaluase stevioside nply

ABSTRACT

In this study . stevioside was selected to investigate the hematological
values n blood samples collected from rabbit's ear veiln. The solution of stevioside In the
concentration of 0.5% w/v . 1% w/v and 10% w/v were given orally to the white rabbits ,
everyday continuously for 14 days. The blood samples were collected and determination
of white blood cell . hematoerit . hemoglobin ,. platelets and differential white blood cecll
counts in each blood sample. ’ ' .

it was found that stevioside showed normal appearance in shape of blood
cells , The hemotological values were in normal ranges of control. Thus it could be
demonstrated that stevioside In these concentrations could possibly be safe and has no
eflect on hematological system.

Further studies on safety tests and special tests should be more investigated

in order 1o evaluate the possibility of stevioside for use in food and beverage.
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From mdbci002@cmuThu Feb 6 23:02:12 1997 Date: Wed, 15 Jan 1997 00:17:44 -
0700 Subject: stevia htm

STEVIA
This information is provided for educational purposes only. Medical advice is
neither implied nor intended. Please consult a health professional for medical advice.

What Is Stevia
The stevia leaf is one of the most effective health restoring plants on earth.
What stevia does both inside the human body and on the skin is incredible.

What may be the most important health event of this decade occurred September
18, 1995 when the FDA announced that stevia can be sold and consumed as a dietary
supplement. This reversed the 1991 action when the FDA stopped all importation of
stevia leaves and stevia products: (The FDA later determined that liquid stevia extract
could be sold for use as a skin care product.)

Stevia as a Dietary Supplement
- How It Improves Health Stevia for Exceptional Skin Care

Stevia as Sweetener

Note and Order Information

More About Stevia: A Detailed Look (bibliography included)  Stevia, which is 30
times sweeter than sugar but contains no calories, has been used as a sweetener in
Paraguay for over 1500 years and surrounding countries for centuries. In the 1970's
the Japanese developed a method of refining the sweet glycosides out of the stevia
leaf, creating a new product called Stevioside, which is 300 times sweeter then sugar.
While Stevioside does not affect blood glucose levels and s an excellent sweetener for
both diabetics and hypoglycemics, it does not retain the other extraordinary healing
benefits of stevia leaves and extract.

In all of its current forms Stevia has a taste unique to itself.

Along with its sweetness there is also a bitter taste when the pure whole leaf
extract or the white Stevioside powder is placed in the mouth. However, this bitter
flavor disappears as does the slight licorice taste when the product is appropriately
diluted in water or other liquid prior to use.

Consumers looking solely for a sweetener which has no calories and which does not
alter blood sugar levels will probably prefer the white Stevioside powder or consumer
products made from Stevioside. However, consumers who also want health restoring
benefits will want premium quality stevia leaves, ground or whole and/or water-based
stevia extract (concentrate). The following information references whole leaf or
ground stevia leaves and water based stevia extract for internal use and water-based
stevia extract or stevia based products for skin and hair.

Topics:

Stevia as a dietary Supplement - How It Can Improve Your Health

Stevia for Exceptional Skin Care

Stevia as Sweetener
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Stevia as a Dietary Supplement
Scientific research has revealed that stevia eﬂ‘ectlvely regulates blood sugar. This is

of vital importance for people who have either high or low blood sugar. In some
South American countries stevia is sold as a helpful aid to people with diabetes and
hypoglycemia. An important benefit for hypoglycemics is that following the ingestion
of stevia (but not Stevioside) blood sugar rises, thus rapidly increasing energy levels
and mental acuity. Other studies have demonstrated that stevia lowers elevated blood
pressure, but does not seem to affect normal blood pressure. Stevia inhibits the
growth and reproduction of some bacteria and other infectious organisms, including
the bacteria that cause tooth decay and gum disease. This may help explain why users
of stevia-enhanced products report of lowered incidence of colds and flu and why it
has such exceptional qualities when used a mouthwash or added to toothpaste. People
who have tried this report significant improvement in gum disease following a regular
practice of using Stevia as a mouthwash. Stevia is a wonderful aid in weight loss and
weight management because it contains no calories, and research indicates it
significantly  increases glucose tolerance and inhibits glucose absorption. People
who ingest Stevia daily often report a decrease in their desire for sweets and fatty
foods.

Other benefits of adding whole leaf Stevia to the daily diet is that it improves
digestion and gastrointestinal function, soothes upset stomachs and helps speed
recovery from minor illnesses. An interesting but undocumented claim made by many
users is that drinking stevia tea or stevia-enhanced teas or placing stevia leaves in the
mouth reduces desire for tobacco and alcoholic beverages.

Caution is appropriate when buying stevia. In order to obtain these
extraordinary benefits, use a water-based extract made from premium quality stevia
leaves. Do not use an alcohol-based extract. Also, do not use Stevioside or a clear
liquid made from Stevioside.

You also may find premium quality pulverized stevia leaves in tea bags. Use them
to prepare stevia tea. Enjoy it by itself or as a sweet liquid for cooking and baking.
The tea bags may also be torn open and the contents sprinkled lightly over cereals,
salads or cooking vegetables, enhancing their natural flavor and increasing the
nutritional benefit.

Stevia for Exceptional Skin Care
Pure stevia extract offers several exceptional benefits when used regularly in skin
care. Use only water-based extracts without alcohol. These are dark in color and
thicker than water. When applied as a facial mask it effectively softens the skin and
smoothes out wrinkles while helping to heal various skin blemishes, including acne.
Smooth the extract over the face and allow it to dry at least 30-60 minutes. As it dries
you will feel the facial skin tightening. A drop of the extract may be applied directly on
the blemish or acne outbreak. Apply a drop of the extract directly on lip sores. The
extract is easily washed away with soap and warm water. An excellent product for this
washing is a natural Paraguayan body and hair cleanser that is made from edible fruit
and oils extracted from plant leaves unique to the Paraguayan rain forest.
This Cream of Coco Hair & Body Shampoo, which bonds well with the extract, is
available from Wisdom of the Ancients. Used together these two products make an
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excellent hair shampoo and conditioner, helping to retard the graying process and
maintain a natural hair color, eliminating dandruff and various scalp problems, while
improving the health and luster of the hair.

Water-based whole leaf Stevia extract is highly effective when used on skin
blemishes, acne, seborrhea, dermatitis and eczema. People report that if a few drops of
stevia extract are placed in cuts and wounds there is more rapid healing without
scarring. This will sting for several seconds followed by a significant lowering of pain.
This procedure has not been reviewed by the FDA.

Caution is appropriate when buying stevia. In order to obtain these extraordinary
benefits, use a water-based extract made from premium quality stevia leaves. Do not
use an alcohol-based extract. Also, do not use Stevioside or a clear liquid made from

Stevioside.

Stevia as Sweetener

While current FDA rulings prohibit the labeling of stevia in any form as a
sweetener or flavor enhancer, this is the true future of stevia. In all of its forms, most
experts agree one day stevia will be regarded as one of the best and certainly the most
"good for you" sweetener on earth. Stevia is currently in use as a healthful, no
calorie sweetener in South America, China, Taiwan, Thailand, Korea, Malaysia,
Indonesia and Japan where Stevioside (the highly refined but non-heaith restoring)
product enjoys a 41% share of the commercial market.

Where else on earth is there a plant like Stevia? The leaves are a delicious and
nutritious food, a fantastic no calorie sweetener, an  incredible external and internal
medicine, and when gently extracted into a water-based concentrate, is wonderful for
smoothing wrinkles, softening and beautifying the skin and healing blemishes and
sores.

This brief review of the Stevia plant and its world-wide uses in no way constitutes
an endorsement of such uses. At this time the FDA permits Stevia to be imported and

labeled only for its approved use as a dietary supplement and in skin care.

How to Order Stevia More About Stevia: A Detailed Look (bibliography included)
| Home | Dead Doctors Don't Lie | Wallach's letter | The Secret | Books & Tapes |
Toddy Shop | Freebies |
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To: mdbci002@cmu Subject: stevia.shtmi Last Updated 7/30/96
You are visitor number 440 to this page since May 23rd. Thanks for visiting.
As a result of the Health Freedom Act passed in September 1995 by Congress, Stevia leaves, or
the extract of Stevia leaves, or Stevioside_are  allowable for import and commerce in the
United States of America_if they __are explicitly labeled as a DIETARY SUPPLEMENT, or for

use as a dietary __ingredient of a dietary supplement. The FDA still has not approved this
product for use as a food additive.

What is Stevia?

The extract of the Stevia plant is a white, crystalline powder taken from the leaves of the
Stevia rebaudiana (Bert.) Bertoni plant known as  Stevioside and this extract is approximately
300 times sweeter than sugar.  The plant is native to the region of the Amambai mountain range
along the Brazil-Paraguay border. Since pre-Columbian times the Guarani Indians, native to
this region, have used the Stevia leaves to sweeten their medicines and drinks, or just used them
to eat as a sweet treat. The plant  was first technically identified by Moises S. Bertoni in 1905. In
1964, Stevia plants were taken to Japan, where they were grown largely in  hothouses, and in
1970, Japan began extracting the pure sweet powder found in the leaf. The Stevia sweetener has
been fully approved and widely used in Japan for some fifteen years now in products as varied as
soft dnnks, pastries, yogurts, candies and pickles, as well as for table-top use. It is  also fully
approved and in use in Brazil, where it is also recommended for use by diabetics. PLEASE
NOTE: THE USE OF STEVIA IN THE UNITED STATES IS APPROVED ONLY AS A
DIETARY SUPPLEMENT BY THE FDA! Some of the advantages presented by Stevia include:
Stevia Plant:

¢ 100% Natural * 250 to 300 times sweeter than sugar

¢ No calones * Heat stable to 200 degrees Celsius (392 degrees Fahrenheit)
* Non-fermentabie * Flavor enhancer

* Plaque retardant * Anti-canes (prevents cavities)

* Recommended for diabetics  * Non-toxic
* Extensively tested in animals ~ * Extensively used by humans with no adverse effects

Stevia Plant

Stevia solid extracts are produced in Brazil and Japan. Japan's production  is so limited by
climatic and soil conditions that they cannot meet the  demands of their own internai market.
Consequently, Japan is now being  forced to import the extract from Steviafarma Industrial, to
whom they can  pose no competitive threat. Steviafarma Industrial is the oaly large source  of
solid Stevia extract in the Western Hemisphere, and has the great  advantage of being located
where the plant is native, thus having all of the ideal conditions for abundant production. In
additicn to the company's  own plant development and study farm, it has an arca of over 100
hectares  (about 250 acres) that are fully imgated and in cultivation. There are  also some 250
other growers in the region under contract to produce Stevia  leaves for the company, under
Steviafarma’s strict technical supervision. The Steviafarma extraction facilities technology and
equipment were all  locally financed and developed and are, justifiably, an object of great  pride
and support in the community and area of Maringa, in Southwest Brazil. Stevita Company Inc. is
the distnbutor for Steviafarma Industrial  products in the United States. A consultant who for
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many years worked for the FDA, audited the G.M.P. (Good Manufacturing Processes) of the
plant, to see how they would fare in an FDA inspection. After a thorough and exhaustive
inspection and report, he stated in his concluding remarks:

"This firm is being operated by a highly qualified staff who is intent on  producing a quality
product. The facility is relatively new and in an  excellent state of repair. Based on my physical
examination of the operation of this facility, the operation is essentially in complaince with the
United States Code with respect to a food product production.”

Legal Information

As a result of the Health Freedom Act passed in September 1995 bv Congress, _Stevia leaves,

or the extract of Stevia leaves, or Stevioside, are __allowable for import and commerce in the
United States of America, if they are explicitly labeled as a DIETARY SUPPLEMENT, or for
use as a dietarv _ingredient of a dietary supplement. The FDA still has not approved this
product for use as a food additive.

Product Information

Stevita Co., Inc. sells Stevia leaves, Stevioside Crystals, which is the pure Stevioside, for
industrial use, and for dietary supplement use by consumers. Since the pure Stevia extract is
extremely strong, to facilitate  its daily usage and ease to measure, we have developed Stevita
which is the pure Stevia extract diluted with maltodextrin which is used to give body to  the
mixture. Maltodextrin which is also a natural product supplied in  quantities that contribute
practically no calories. Stevita makes it convenient to use the Stevia extract as a dietary
supplement. Stevita is packaged in a handy plastic jar. Stevita also can be used in gelatin,
pudding, ice-cream, juices, soft drinks, chocolates, fruit-salads, yogurts, biscuits, cakes, and
many other products.

More information on Stevia and other sweeteners -

Please feel free to E-Mail us at petro@fastlane. net'if you have any questions or would like
more information. You can also call us at:  1-800-783-8422,

Stevita Co., Inc. 7650 U.S. hwy. 287 #100 Arlington, Texas 76017
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Foarmsutadugsfomirnnudaanedium i nus smmnondl —- by Rob McCaleb, Herb

Research Foundation

For hundreds of years, people in Paraguay and Brazil have used a sweet leaf to sweeten bitter
herbal teas including mate. For nearly 20 years, Japanese consumers by the millions have used
extracts of the same plant as a safe, natural, non-calonc sweetener. The plant is stevia, formaily
known as Stevia rebaudiana, and today it is under wholesale attack by the U.S. Food and Drug
Administration.

Stevia is a fairly unassuming perennial shrub of the aster family (Asteraceae), native to the
northern regions of South America. It has now been grown commercially in Brazil, Paraguay,
Uruguay, Central America, the United States, Israel, Thailand and China. The leaves contain
several chemicals called glycosides, which taste sweet, but do not provide calories. The major
glycoside is called stevioside, and is one of the major sweeteners in use i Japan and Korea.
Stevia and its extracts have captured over 40% of the Japanese market. Major multinational
food companies like Coca Cola and Beatrice foods, convinced of its safety, use stevia extracts
to sweeten foods for sale in Japan, Brazil, and other countries where itis approved. Europeans
first learned of stevia when the Spanish Conquistadors of the Sixteenth Century sent word to
Spain that the natives of South America had used the plant to sweeten herbal tea since “ancient

»

times’.

The saga of American interest in stevia began around the turn of the Twentieth Century when
researchers in Brazil started hearing about “a plant with leaves so sweet that a part of one would
sweeten a whole gourd full of mate.” The plant had been described in 1899 by Dr. M. S.
Bertoni. In 1921 the American Trade Commissioner to Paraguay commented in a letter
“Although known to science for thirty years and used by the Indians for a much longer period
nothing has been done commercially with the plant. This has been due to a lack of interest on the
part of capital and to the difficulty of cultivation.”

Dr. Bertoni wrote some of the earliest articles on the plant in 1905 and 1918. In the latter

article he notes:

“The principal importance of Ka he’e (stevia) is due to the possibility of substituting it for
saccharine. It presents these great advantages over saccharine:

1. Ttis not toxic but, on the contrary, it is healthful, as shown by long experience and

according to the studies of Dr. Rebaudi.

2. Ttis a sweetening agent of great power.

3. It can be employed directly in its natural state, (pulverized leaves).

4. It is much cheaper than saccharine.”

Unfortunately, this last point may have been the undoing of stevia. Noncalonc sweeteners are a
big business in the U.S., as are caloric sweeteners like sugar and the sugar-alcohols, sorbitol,
mannitol and  xylitol. It is small wonder that the powerful sweetener interests here, do not want
the natural, inexpensive, and non-patentable stevia approved in the U.S.
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In the 1970s, the Japanese government approved the plant, and food manufacturers began using
stevia extracts to sweeten everything from sweet soy sauce and pickles to diet Coke. Researchers
found the extract interesting, resulting in dozens of well-designed studies of its safety,
chemistry and stability for use in different food products.

Various writers have praised the taste of the extracts, which has much less of the bitter
aftertaste prevalent in most noncalonc sweeteners. In  addition to Japan, other governments have
approved stevia and stevioside, including those of Brazl, China and South Korea, among others.

Unfortunately, the US was destined to be a different story. Stevia has been safely used in this
country for over ten years, but a few years ago, the trouble began.

FDA ATTACK ON STEVIA

Around 1987, FDA inspectors began visiting herb companies who were selling stevia, telling
them to stop using it because it is an “unapproved food additive”. By mid 1990 several
companies had been visited. In one case FDA’s inspector reportedly told a company president
they were trying to get people to stop using stevia “because Nutra Sweet complained to FDA ™

The Herb Research Foundation(HRF), which has extensive scientific files on stevia, became
concerned and filed a Freedom of Information Act request with FDA for information about
contacts between Nutra Sweet and FDA about stevia. It took over a year to get any information
from the FDA, but the identity of the company who prompted the FDA action was masked by

the agency.

In May, 1991 FDA acted by imposing an import alert on steviato prevent it from being
imported into the US. They also began formally warning companies to stop using the “illegal”
herb. By the beginning of 1991, the American Herbal Products Association (AHPA) was
working to defend stevia. At their general meeting at Natural Products Expo West, members of
the industry pledged most of the needed funds to support work to convince FDA of the safety
of stevia. AHPA contracted HRF to produce a professional review of the stevia literature. The
review was conducted by Doug Kinghorn, Ph.D., one of the world’s leading authorities on stevia
and other natural npon-nutritive sweeteners. Dr. Kinghorn’s report was peer-reviewed by several
other plant safety experts and concluded that historical and current common use of stevia, and the
scientific evidence all support the safety of this plant for use in foods. Based on this report, and
other evidence, AHPA filed a petition with FDA in late October asking FDA’s “acquiescence
and concurrence” that stevia leaf is exempt from food additive regulations and can be used in
foods.

FDA, apparently attempting to regulate this herb as they would a new food additive, contends
that there is inadequate evidence to approve stevia. However, because of its use in Japan, there
is much more scientific evidence of stevia’s safety than for most foods and additives. The extent
of evidence FDA is demanding for the approval of stevia, far exceeds that which has been
required to approve even new synthetic food chemicals like aspartame (Nutra Sweet).

AHPA’s petition points out that FDA’s food additive laws were meant to  protect consumers
from synthetic chemicals added to food. FDA is trying, in the case of stevia to claim that stevia
is the same as a chemical food additive. But as the AHPA petition points out, Congress did not
intend food additive legislation to regulate natural constituents of food itself.
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In fa-ct, Congressman Delaney said in 1956, “There is hardly a food sold in the market today
which has not had some chemicals used on or in it at some stage in its production, processing,
packaging, transportation or storage.”

He stressed that his proposed bill was to assure the safety of “new chemicals that are being
used in our daily food supply,” and when asked if the regulations would apply to whole foods,
he replied “No, to food chemicals only.” AHPA contends that stevia is a food, which is already
recognized as safe because of its long history of food use. Foods which have a long history of
safe use are exempted by law from the extensive laboratory tests required of new food chemicals.
The AHPA petition, however, supports the safe use of stevia with both the historical record,
and references to the numerous toxicology studies conducted during the approval process in
Japan, and studies by interested researchers in other countries.

To date, the FDA still refuses to allow stevia to be sold in the U.S. but the recently-enacted
Dietary Supplement Health and Education Act of 1994 may prevent the FDA from treating
stevia and other natural herbs as “food additives.”

mccaleb@rbs.org -- [also herbal@tcom.com]
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U. S. Food and Drug Administration

Center for Food Safety and Applied Nutrition
December 1, 1995

DIETARY SUPPLEMENT
HEALTH AND EDUCATION ACT OF 1994

For decades, the Food and Drug Administration regulated dietary
supplements as foods, in most circumstances, to ensure that they were
safe and wholesome, and that their labeling was truthful and not
misleading. An important facet of ensuring safety was FDA's evaluation
of the safety of all new ingredients, including those used in dietary
supplements, under the 1958 Food Additve Amendments to the Federal
Food, Drug, and Cosmetic Act (FD&C Act). However, with passage of the
Dietary Supplements Health and Education Act of 1994 (DSHEA), Congress
amended the FD&C Act to include several provisions that apply only to
dietary supplements and dietary ingredients of dietary supplements. As
a result of these provisions, dietary ingredients used in dietary
supplements are no longer subject to the premarket safety evaluations
required of other new food ingredients or for new uses of old food
ingredients. They must, however, meet the requirements of other safety
provisions.

Signed by President Clinton on October 25, 1994, the DSHEA
acknowledges that millions of consumers believe dietary supplements
may help to augment daily diets and provide health benefits.
Congress's intent in enacting the DSHEA was to meet the concerns of
consumers and manufacturers to help ensure that safe and appropriately
labeled products remain available to those who want to use them. In
the findings associated with the DSHEA, Congress stated that there may
be a positive relationship between sound dietary practice and good
health, and that, although further scentific research is needed,

there may be a connection between dietary supplement use, reduced
health-care expenses, and disease prevention.

The provisions of DSHEA define dietary supplements and dietary
ingredients; establish a new framework for assuring safety; outline
guidelines for literature displayed where supplements are sold;
provide for use of claims and nutritional support statements; require
ingredient and nutritdon labeling; and grant FDA the authority to
establish good manufacturing practice (GMP) regulations. The law also
requires formation of an executive level Commission on Dietary
Supplement Labels and an Office of Dietary Supplements within the
Natonal Institutes of Health. -

These specific provisions of the DSHEA are synopsized below.
DEFINITION OF DIETARY SUPPLEMENT
FDA traditionally considered dietary supplements to be composed only

of essential nutrients, such as vitamins, minerals, and proteins. The
Nutrition Labeling and Education Act of 1990 added "herbs, or similar
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nutritional substances,” to the term "dietary supplement.” Through the
DSHEA, Congress expanded the meaning of the term "dietary supplements”
beycnd essential nutrients to include such substances as ginseng,

garlic, fish oils, psyllium, enzymes, glandulars, and mixtures of

these.

The DSHEA established a formal definition of "dietary supplement”
using several criteria. A dietary supplement:

* is a product (other than tobacco) that is intended to supplement
the diet that bears or contains one or more of the following
dietary ingredients: a vitamin, a mineral, an herb or other
botanical, an amino acid, a dietary substance for use by man to
supplement the diet by increasing the total daily intake, or a
concentrate, metabolite, constituent, extract, or combinations of
these ingredients.

* is intended for ingestion in pill, capsule, tablet, or liquid form.

* is not represented for use as a conventional food or as the sole
item of a meal or diet.

* is labeled as a "dietary supplement.”

* includes products such as an approved new drug, certified
antibiotc, or licensed biologic that was marketed as a dietary
supplement or food before approval, certification, or license
(unless the Secretary of Health and Human Services waives this
provision).

SAFETY

The DSHEA amends the adulteration provisions of the FD&C Act. Under
DSHEA a dietary supplement is adulterated if it or one of its
ingredients presents "a significant or unreasonable risk of illness or
injury” when used as directed on the label, or under normal conditions
of use (if there are no directions). A dietary supplement that
contains a new dietary ingredient (i.e., an ingredient not marketed
for dietary supplement use in the U.S. prior to October 15, 1994) may
be adulterated when there is inadequate information to provide
reasonable assurance that the ingredient will not present a
significant or unreasonable risk of illness or injury. The Secretary
of HHS may also declare that a dietary supplement or dietary
ingredient poses an imminent hazard to public health or safety.
However, like any other foods, it is a manufacturer's responsibility

to ensure that its products are safe and properly labeled prior to
marketing.

LITERATURE

The DSHEA provides that retail outlets may make available
"third-party” material s to help inform consumers about any
health-related benefits of dietary supplements. These materials
include artcles, book chapters, scientific abstracts, or other
third-party publicatons. These provisions stipulate that the
information must not be false or misleading; cannot promote a specific
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supplement brand; must be displayed with other similar materials to
present a balanced view; must be displayed separate from supplements;

and may not have other information attached (product promotional
literature, for example).

NUTRITIONAL SUPPORT STATEMENTS

The DSHEA provides for the use of various types of statements on the

" label of dietary supplements, although claims may not be made about
the use of a dietary supplement to diagnose, prevent, mitigate, treat,
or cure a specific disease (unless approved under the new drug
provisions of the FD&C Act). For example, a product may not carry the
claim "cures cancer” or "treats arthritis.” Appropriate health claims
authorized by FDA—such as the claim linking folic acid and reduce
risk of neural tube birth defects and the clairn that calciurmn may
reduce the risk of osteoporosis—may be made in supplement labeling if
the product qualifies to bear the claim. Under DSHEA, firms can make
statements about classical nutrient deficiency diseases--as long as
these statements disclose the prevalence of the disease in the United
States. In addition, manufacturers may describe the supplement's
effects on "structure or functon™ of the body or the "well-being"
achieved by consuming the dietary ingredient. To use these claims,
manufacturers must have substantiadon that the statements are
truthful and not misleading and the product label must bear the
staternent "This statement has not been evaluated by the Food and Drug
Administraton. This product is not intended to diagnose, treat, cure,
or prevent any disease.” Unlike health claims, nutritional support
statements need not be approved by FDA before manufacrurers market
products bearing the statements, however, the agency must be notified
no later than 30 days after a product that bears the claim is first
marketed.

INGREDIENT AND NUTRITION INFORMATION LABELING

Like other foods, dietary supplement products must bear ingredient
labeling. This information must include the name and quantty of each
dietary ingredient or, for proprietary blends, the total quantity of

all dietary ingredients (excluding inert ingredients) in the blend.

The label must also identfy the product as a "dietary supplement”

(e.g., "Vitamin C Dietary Supplement”). Labeling of products
containing herbal and botanical ingredients must state the part of the
plant from which the ingredient is derived. If a supplement is covered
by specifications in an official compendium and is represented as
conforming, it is misbranded if it does not conform to those
specifications. Official compendia include the U.S. Pharmacopeia, the
Homeopathic Pharmacopeia of the United States, or the National
Formulary. If not covered by a compendium, a dietary supplement must
be the product identified on the label and have the strength it is
represented as having.

Labels also must provide nutrition labeling. This labeling must first
list dietary ingredients present in "significant amounts" for which
FDA has established daily consumpton recormmendations, followed by
dietary ingredients with no daily intake recommendations. Dietary
ingredients that are not present in significant amounts need not be
listed. The nutrition labeling must include the quantity per serving

for each dietary ingredient (or proprietary blend) and may include the
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source of a dietary ingredient (for example, "calcium from calcium
gluconate"). If an ingredient is listed in the nutrition labeling, it

need not appear in the statement of ingredients. Nutrition informaton
must precede ingredient statements on the product label.

NEW DIETARY INGREDIENTS

Supplements may contain new dietary ingredients--those not marketed in
the United States before October 15, 1994—only if those ingredients

have been present in the food supply as an article used for food in a
form in which the food has not been chemically altered or there is a
history of use, or some other evidence of safety exists that

establishes that there is a reasonable expectation of safety when the
product is used according to recommended conditons of use. Supplement
manufacturers must notfy FDA at least 75 days before marketing
products containing new dietary ingredients, providing the agency with
the information on which the conclusion that a dietary supplement
containing the new dietary ingredient "will reasonably be expected to
be safe" was based. Any interested party, including a manufacturer of

a dietary supplement, may petition FDA to issue an order prescribing

the conditions of use under which a new dietary ingredient will
reasonably be expected to be safe. :

GOOD MANTTFACTTIRING PRACTICES (GMPs)

DSHEA grants FDA the authority to establish GMP regulations governing
i i nd helding of dietary supplements under
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effect for the rest of the food industry. FDA intends to work with the

supplement industry and other interested persons to develcp GMPs and,
in doing s¢, will seek public comment as to their scope.

COMMISSION ON DIETARY SUPPLEMENTS

DSHEA requires the formation of 2 Commission to conduct 2 study
make recommendations cn the regulation of label claims and
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r dietary supplements and procedures for the evaluation
of the claims. The members of the Commission will evaluate how best to
provide truthful, scientfically valid, and not misleading information

to consumers so that they can make informed and appropriate health
care choices. The Commission will be composed of seven members,
appointed by the President, with experience in dietary supplements and
in the manufacture, regulation, distribution, and use of supplements.
Three members must be qualified by scientific training and experience
to evaluate supplements’ health benefits, and one of these must be
trained in pharmacognosy, medical botany, traditional herbal medicine,

or o_ther related sciences. All Commission members and staff should be
unbiased about supplement use,

Aval

On Octcber 2, 1995, the White House announced the names of the seven

individua1§ the President intends to appoint to the Commission. The
members include nutritionists, industry representatives, a
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pharmacognosist, and attorneys.

The Commission will submit a final report including recommendations
and legisladon related to label claims for dietary supplements to the
President and Congress within two years of convening.

OFFICE OF DIETARY SUPPLEMENTS

The HHS Secretary will establish an office within the Natonal

Institutes of Health to explore the potental role of supplements to

improve health care in the U.S. The office will also promote scientific study of
supplements and their value in preventng chronic

diseases; collect and compile scientific research, including data from

foreign sources and the NIH Office of Alternative Medicine; serve as a
scientific adviser to HHS and FDA; and compile a database of

scientific research on supplements and individual nutrients.

EFFECTIVE DATE

DSHEA's provisions for use of nutritional support statements and
third-party literature became effective when the law was signed. The
effective date for other labeling provisions and any FDA implementing
regulatons is after December 31, 1996, although manufacturers may
label their products consistent with provisions of DSHEA undl that
date.

Hypertext updated by dms 8/24/96
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by  Aspartame Consumer Safety Network

This is the first article 1 wrote about aspartame. Versions of this article have been edited
and pubhshed in two different newsletters. It is not very well wnitten. but 1 don't have the edited
versionson-line (1 had some excellant editors). It does, however, containquite a bit of important
information about aspartame (NutraSweet). Since I wrote this article. I have looked into the historv
andscience of aspartame in more detail and have begun to document thosedetails in a much longer
piece entitled "Aspartame Review."
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Aspartame

Aspartame is the technical name for the brand names. NutraSweet. Equal. Spoonful. and Equal-
Measure. Aspartame was discovered by accident in {965, when James Schlatter. a chemist of
G.D. Searle Company was testing an anti-ulcer drug. Aspartame was approved for dry goods in
1981 and for carbonated beverages in 19853, (Actually. it was onginally approved for drv goods on
July 26, 1974. but objections filed by neuroscience researcher Dr. John W. Olnev and Consumer
attomey James Turner in August 1974 as well as investigations of G.D. Searle's research practices
caused the FDA to put approval of aspartame on hold). In 1985. Monsanto purchased G.D. Searle
and made Searle Pharmaceuticals and The NutraSweet Company separate subsidiarnies.

Aspartame is_ bv far. the most dangerous substance on the market that is added to foods.
Aspartame accounts for over 735 percent of the adverse reactions to food addrtives reported to the
U.S. Food and Drug Administration (FDA). Many of these reactions are very serious including
seizures and death as recentlv disclosed in a February 1994 Department of Health and Human
Services report.[1] A few of the 90 different documented symptoms Jisted in the report as being
caused by aspartame include:

Headaches/Migraines Dizziness Seizures Nausea
Numbness . Muscle spasms Weight gain Rashes
Depression Fatigue Irmitability Joint Pain
Tachycardia Insomnia Vision Problems Anxiety
Hearing Loss Heart palpitations Breathing difficulties attacks
Slurred Speech Loss of taste Memory loss

Tinnitus Vertigo

According to researchers and physicians studying the adverse effects of aspartame, the following
chronic illnesses can be triggered or worsened by ingesting of aspartame([2]:

Brain tumors Multiple sclerosis Epilepsy Chronic faigue syndrome
Parkinson's Disease Alzheimer’s Mental retardation Lymphoma
Birth defects Fibromyalgia Diabetes '
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Aspartame is made up of threc chemicals, aspartic acid, phenylalanine, and methanol. The book,

"Prescription for Nutritional Healing” by James and Phyllis Balch lists aspartame under the
category of "Chemical Poison.” As you shall sce, that i1s exactly what 1t 1s.

Aspartic Acid (40% of aspartame) & Glutamic acid (99% of MSG)

Dr. Russell L. Blaylock, a professor of Neurosurgery at the Medical University of Mississippi,
recently published a book thoroughly detailing the damage that 1s caused by the ingestion of

excessive aspartic acid from aspartame and glutamic acid from MSG. Dr. Blaylock uses almost
500 scientific references to prove how excess free excitatory amino acids such as aspartic acid
and glutamic acid in our food supply are causing serious chronic neurological disorders and a
myrniad of other acute svmptoms.[3]

Summary of How Glutamate and Aspartate Cause Damage

Aspartate and glutamate act as neurotransmitters in the brain by facilitating the transmittion of
information from neuron to neuron. Too much aspartate or glutamate in the brain kills certain
neurons by allowing the influx of too much calcium into the cells. This influx triggers excessive
amounts of free radicals which kill the cells. The neural cell damage that can be caused by
excessive aspartate and glutamate is why thev are referred to as "excitotoxins " They "excite” or
stirnulate the neural cells to death.

Aspartic acid 1s an ammno acid. Taken 1n its free form (unbound to proteins) it significantly
raises the blood plasma level of aspartate and glutamate. The excess aspartate and glutamate in
the blood plasma shortly after ingesting aspartame or products with free glutamic acid (glutamate
precursor) leads to a lugh level of those neurotransmitters in certain areas of the brain.

The blood brain barrier (BBB) which normally protects the brain from excess glutamate and
aspartate as well as toxins 1) is not fully developed during childhood, 2) does not fully protect all
areas of the brain, 3) is damaged by numerous chronic and acute conditions, and 4) allows
seepage of excess glutamate and aspartate into the brain even when.intact.

The excess glutamate and aspartate slowly begin to destroy neurons. The large majority (75%+)
of neural cells in a particular area of the brain are killed before any clinical symptoms of a chronic
illness are noticed. A few of the many chronic illnesses that have been shown to be contributed to
by long-term exposure excitatory amino acid damage include:

MS ALS Memory Loss Hormonal Problems Hearing Loss
Epilepsy Alzheimer's Disease Parkinson's Disease = Hypoglycemia
AIDS Dementia  Brain Lessions  Neuroendocrine Disorders

The risk to infants, children, pregnant women, the elderly, and persons with certain chronic
health problems from excitotoxins are great. Even the Federation of American Socicties For
Experimental Biology (FASEB), which usually understates problems and mimmicks the FDA
party-line, recently stated in a review that it is prudent to avoid the use of dietary supplements of
L-glutamic acid by pregnant women, infants, and children. The Existence of evidence of potential
endocrine responses, i.¢., elevated cortisol and prolactin, and differential responses between males
and females, would also suggest a neuroendocrine link and that supplemental L-glutamic acid
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should be avoided by women of childbearing age and individuals with affective disorders."[4]
Aspartic acid from aspartamc has the same deleterious effects on the body as glutamic acid.

The exact mechanism of acute reactions to excess free glutamate and aspartate is currently being
debated. As reported to the FDA| those reactions include [3]:

Headaches/Migraines  Nausea  Abdominal Pains  Fatigue (blocks sufficient glucose entrny
int6 brain)  Sleep Problems  Vision Problems  Anxiety attacks  Depression
Asthma/Chest Tightness

One common complaint of persons suffering from the effect of aspartame is memony loss.
ronically, in 1987, G.D. Searle, the manufacturer of aspartame, undertook a search for a drug to
combat memory loss caused by excititory amino acid damage.

Dr. Blaylock is one of many scientists and physicians who are concerned about excititory amino
acid damage caused by ingestion of aspartame and MSG. A few of the many experts who have
spoken out against the damage being caused by aspartate and glutamate include:

- Adnenne Samuels, Ph.D. -- an experimental Psyvchologist  specializing in rescarch design.

- John W. Olnev. MD -- a Professor in the Department of Psychiatry, School of Medicine.
Washington University. Heisa  Neuroscientist and researcher, and one of the world's foremost
., authorities on excitotoxins. {He informed Searle in 1971 that  aspartic acid caused holes in
the brain of mice.)

- Francis J. Waickman, MD -- a recipient of the Rinkel and Forman  Awards and Board
certified in Pediatrics, Allergy and  Immunology.

- John R. Hain, MD -- Board Certified Forensic Pathologist

- H.J. Roberts. MD, FACP, FCCP — Diabetic Specialist, Who's Who in ~ American, The
World, Science and Technology, and selected by a  national medical publication as "The Best
Doctor in the U.S."

- John Samuels — Compiled a listed of scientific research  sufficient to show the dangers of
ingesting excess free glutamic  and aspartic acid.

... and many more.

Phenylalanine (50% of aspartame)

Phenylalanine is an amino acid normally found in the brain. Persons with the genetic disorder.
phenylketonuria (PKU) cannot metabolize phenylalanine. This leads to dangerously high levels of
phenylalanine in the brain (sometimes lethal).

It has been shown that ingesting aspartame, especially along with carbohydrates can lead to
excess levels of phenylalanine in the brain even in persons who do not have PKU. This is not just
a theory, as many people who have eaten large amounts of aspartame over a long period of time
and do not have PKU have been shown to have excessive levels of phenylalanine in the blood.
Excessive levels of phenylalanine in the brain can cause the levels of seratonin in the brain to
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decrease, leading to emotional disorders such as depression. It was shown in human testing that
phenylalanine lcvels of the blood were increased significantly in human subjects who chronically
used aspartame.[6] Even a single usc of aspartaune raised the blood phenylalanine levels. In his
testimony beforc the U.S. Congress, Dr. Louis J. Elsas showed that high blood phenylalanine can
be concentrated in parts of the brain. and 1s especially dangerous for infants and fetuses. He also
showed that phenylalanine 1s metabolised much more cffeciently by rodents than by humans.[7]

One account of a case of extremely high phenylalanine levels caused by aspartame was recently
published the the "Wednesday Journal” in an article entitled "An Aspartame Nightmare." John
Cook began drinking 6 to 8 dict drinks every dayv. His symptoms started out as memory loss and
frequent headaches. He began to crave more aspartame-sweetened drinks. His condition
deteriorated so much that he expenenced wide mood swings and violent rages. Even though he

did not suffer from PKU, a blood test revealed a phenvlalanine level of 80 mg/dl. He also
showed abnormal brain function and brain damage. After he kicked his aspartame habit. his
symptoms improved dramatically.[8)

As Dr. Blaylock points out in his book. early studies measuring phenylalanine buildup in the
brain were flawed. I[nvestigators who measured specific brain regions and not the average
throughout the brain notice significant rises in phenvlalanine levels. Specifically the
hypothalamus, medulla oblongata, and corpus stnatum areas of the brain had the largest increases
in phenylalanine. Dr. Blavlock goes on to point out that excessive buildup of phenvlalanine in the

brain can cause schizophrenia or make one more susceptible to seizures.

Therefore. long-term, excessive use of aspartame may provided a boost to sales of seratonin
reuptake inhibitors such as Prozac and drugs to control schizophrenia and seizures.

Methanol (aka wood alcohol/poison) (10% of aspartame)

Methanol/wood alcohol is a deadly poison. Some people may remember methanol as the poison
that has caused some "skid row" alcoholics to end up blind or dead.. Methanol is gradually
released in the small intestine when the methyl group of aspartame encounter the enzyme

chymotrypsin. :

The absorption of methanol into the body is sped up considerably when free methanol 1s ingested.
Free methanol is created from aspartame when it is heated to above 86 Fahrenheit (30 entigrade).
This would occur when aspartame-containing product is improperly stored or when it is heated
(e.g., as part of a "food" product such as Jello).

Methanol breaks down into formic acid and formaldehyde in the body. Formaldehyde is a deadly
neurotoxin. An EPA assessment of methanol states that methanol "is considered a cumulative
peison due to the low rate of excretion once it is absorbed. In the body, methanol is oxidized to
formaldehyde and formic acid; both of these metabolites are toxic." The recommend a limit of
consumption of 7.8 mg/day. A one-liter (approx. 1 quart) aspartame-sweetened beverage
contains about 56 mg of methanol. Heavy users of aspartame-containing products consume as
much as 250 mg of methanol daily or 32 times the EPA limit.[9]

Symptoms from methanol poisoning include headaches, ear buzzing, dizziness, nausea,
gastrointestinal disturbances, weakness, vertigo, chills, memory lapses, numbness and shooting
pains in the extremities, behavioral disturbances, and neuritis. The most well knowm problems
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from mcthanol poisoning are vision problems including misty vision, progressive contraction of
visual fields, blurring of vision. obscuration of vision. rctinal damage. and blindness.

Formaldehyve is a known carcinogen. causcs retinal damage, interferes with DNA replication,
causes birth defects. [10]

Due to the lack of a couple of key enzymes, humans arc many times more sensitive to the toxic
effécts of methanol than animals. Therefore, tests of aspartame or methano! on animals do not

accurately reflect the danger for humans. As potnted out bv Dr. Woodrow C. Monte. Director of
the Food Science and Nutnition Laboratory at Arizona State University, "There are *no* human or

mammalan studies to evaluate the possible mutagenic, teratogenic, or carcinogenic effects of
chronic admunistration of methyvl alcohol *[11]

He was so concermed about the unresolved safety 1ssues that he filed suit with the FDA
requesting a hearing to address these 1ssues. He asked the FDA to “slow down on this soft drink
issue long enough to answer some of the important questions. It's not fair that vou are leaving the
full burden of proof on the few of us who are concemed and have such limited resources. You
must remember that vou are the Amenican public's last defense. Once you allow usage (of
aspartame) there is literally nothing I or my colleagues can do to reverse the course. Aspartame
will then join saccharin. the sulfiting agents. and God knows how many other questionable
compounds enjoined to insult the human constitution with governmental approval.”[10] Shortly
thereafter, the Commussioner of the FDA, Arthur Hull Hayes, Jr., approved the use of aspartame
in carbonated beverages and then left for a position with G.D. Searle's Public Relations firm.[11]

It has been pointed out that some fruit juices and alcoholic beverages contain small amounts of
methanol. It is important to remember, however, that methanol never appears alone. In every
case, ethanol is present, usually in much higher amounts. Ethanol is an antidote for methanol
toxicity in humans [9]

The troops of Desert Storm were "treated” to large amounts of aspartame-sweetened beverages
which had been heated to over 86 F in the Saudi Arabian sun. Many of them returned home with
numerous disorders similar to what has been seen in persons who have been chemically poisoned
by formaldehyde. The free methanol in the beverages may have been a contributing factor in these
illnesses.

In a 1993 act that can only be described as "unconscionable,"” the FDA approved aspartame as
an ingredient in numerous food items that would always be heated to above 86 F (30 C).

Diketopiperazine (DKP)

DKP is a breakdown product of aspartame. DKP has been implicated in the occurance of brain
tumors. Dr. John Olney noticed that DKP, when nitrosated in the gut, produced a compound
which was similar to N-nitrosourea, a powerful brain tumor causing chemical. G.D. Searle
conducted animal experiments on the safety of DKP. The FDA found numerous experimental
errors occured, including "clerical errors, mixed-up animals, animals not getting drugs they were
supposed 1o get, pathological specimens lost because of improper handling," and many other
errors.[12) These sloppy laboratory procedures may explain why both the test and control
animals had sixteen times more brain tumors than would be expected in experiments of this length.
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Here i some breakdown info:

...........................................................................................................

Dalte of 6 Months 36 Months
Botthing Afler After
Botthng Bottling

Aspartame 5500mg 15534 mg 1970 mg

L-phenylalanine methyl
cster 0.0 mg 28.62 mg 13.01 mg

DKP 0.0 mg 13566 mg 17328 mg

L-aspartviphenvlalamne 00 mg 15831 mg 189.05 mg

L.-phenvialanine OD0mg 4222 mg 101.27 myg
Reference
Tsang. Wing-Sum, et al.. 1985, "Determination of Aspartame and Its Breakdown
Products in Solt Drinks by Reverse- Phasc Chromatography with UV Detection.” Journal
Agriculture and Food Chemistry, Vol. 33, No. 4. page 734- 738.

In an ironic twist, shortly after these experimental errors were discovered, the FDA used
gmdelines recommened by G.D. Scarle to devlop the Industrv-wide FDA standards for Good
Laboratory Practics [11]

DKP has also been implicated as a cause of uterine polyps and changes  in blood cholesterol by
FDA Toxicologist Dr. Jacqueline Verrett in her testimony before the U.S. Scnate 13|

-

The components of aspartame can lead to a wide varicty of ailments. Some of these problems occur
gradually, others are immediate, acutercactions. There is an enormous population of people who
arcsuffering from symtpoms contributed to by aspartame, yet they have no idea why herbs or drugs
are not helpang relicve their problems. There are other users of aspartame who *appear® not to be
sufferingimmediate reactions to aspartame.  But even these individuals aresusceptible to the long-
term damage caused by excitatory amino acids,phenylalanine, methanol, and DKP.

A *few* of the many disorders that are of particular concern to meinclude the following.

Birth Defects

caused by the ingestion of aspartame. After preliminary data showed damaging information about
aspantame, funding for the study was cut off. A Gentetic Pediatrician at Emory University
has testified that aspartame is causing birth defects. |7]

In the book, "While Waiting: A Prcnatal Guidebook" by George R.Verrilli, M.D. and Anne Marie
Muceser, it is stated that aspartame issuspected of causing brain damage in sensitive individuals. A
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fetus mayv be at risk for these effects . _some rescarchers have suggested that high doses of

aspartame may be associated with problems ranging from dizziness and subtle brain changes to
mental retardation.”

Cancer (Brain Cancer)

In 1981, Satva Dubey. an FDA statistician, stated that the brain tumor data on aspartame was so
"worrisome" that he could not recommend approval of NutraSweet.[14] In a two-vear study
conducted by the manufacturer of aspartame, twelve of the 320 rates fed a normal diet and
aspartame developed brain tumors while none of the control rats had tumors. Five of the 12
tumors were in rats given a low dose of aspartame.[153]

The approval of aspartame was a violation of the Delanev Amendment which was supposed to
prevent cancer-causing substances such as Methanol (formaldehyve) and DKP from entering our
food supply. The late Dr. Adrian Gross. an FDA toxicologist, testified before the U.S. Congress
that aspartame was capable of producing brain tumors. This made 1t illegal for the FDA to set an
allowable daily intake at anv level. He stated in his testimony that Searle's studies were "to a
large extent unreliable” and that "at least one of those studies has established beyond any
reasonable doubt that aspartame is capable of inducing brain tumors tn expenmental arumals...."
He concluded his testimony by asking. "What is the reason for the apparent refusal by

the FDA to invoke for this food additive the so-called Delanev Amendment to the Food, Drug and
Cosmetic Act? ... And if the FDA itself elects to violate the faw, who is left to protect the health of
the public?"[16]

In the mid-1970s it was discovered that the manufacturer of aspartame falsified studies in several
ways. One of the techniques used was to cut tumors out of test animals and put them back in the
study. Another technique used to falsify the studies was to list animals that had actually died as
surviving the study. Thus, the data on brain tumors was likely worse than discussed above. In
addition. a former emplovee of the manufacturer of aspartame. Raymond Schroeder told the FDA
on July 13, 1977 that the particles of DKP were so large that the rats could dicimunate between
the DKP and their normal diet.[12]

It is interesting to note that the incidence of brain tumors in persons over 65 years of age has
increase 67% between the vears 1975 and 1990. Brain tumors n all age groups has jumped 10%.
The greatest increase has come during the years 1985-1987.[17] In lus book, "Aspartame
(NutraSweet). Is it Safe?" Dr. H.J. Roberts gives evidence that aspartame can cause a particularly
dangerous form of cancer — primary lymphoma of the brain.

Diabetes

The American Diabetes Association (ADA) is actually recommending this chemical poison to
persons with diabetes. According to research conducted by H.J. Roberts, a diabetes specialist, a
member of the ADA, and an authority on artificial sweetners, aspartame:

1) Leads to the precipitation of clinical diabetes.

2) Causes poorer diabetic control in diebetics on insulin or oral drugs.

3) Leads to the aggravation of diabetic complications such as
retinopathy, cataracts, neuropathy and gastroparesis.
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4) Causes convulsions.

In a statement concerning the use of products contatning aspartain by persons with diabetes and
hypoglvcermia, Dr. Roberts says:

“Unfortunately. many pattents in my practice, and others seen in consultation, developed serious
metabolic, neurologic and other complications that could be specifically attributed to using
aspartame products, This was evidenced by:

"The loss of diabetic control, the intensification of hypoglycemia. the occurrence of presumed '
insulin reactions’ (including convulsions) that proved to be aspartame reactions, and the

precipitation. aggravation or simulation of diabetic complications (especially impaired vision
and neuropathy) while using these products.”

"Dramatic improvement of such features after avoiding aspartame. *and* the prompt
predictable recurrence of these problems when the patient resumed aspartame products.
knowingly or inadvertently."”

Dr. Roberts goes on to state:

"I regret the failure of other physicians and the American Diabetes Association {ADA) to sound
appropriate wamings to patients and consumers based on these repeated findings which have
been descnbed  in my corporate-neutral studies and publications.”

Dr. Russell L. Blaylock, a professor of Neurosurgery at the Medical University of Mississippi has
stated that excitotoxins such as that found in aspartame can precipitate diabetes in persons who are
genctically susceptible to the disease.[5]

Emotional Disorders

A double blind study of the effects of aspartame on persons with mood disorders was recently
conducted by Ralph G. Walton. Since the study wasn't funded/controlled by the makers of
aspartame, The NutraSweet Company refused to sell him the aspartame. Dr. Walton was forced to
obtain and certify it from an outside source. :

The study showed a large increase in serious symptoms for persons taking aspartame. Since some
of the symptoms were so serious, the Institutional Review Board had to stop the studv. Three of
the participants had said that they had been "poisoned" by aspartame. Dr. Walton concludes that
individuals with mood disorders are particularly sensitive to this artificial sweetener: its use in this
population should be discouraged."[18] Aware that the experiment could not be repeated because
of the danger to the test subjects, Dr. Walton was recently quoted as saying, "I know it causes
seizures. I'm convinced also that it definitely causes behavioral changes. I'm very angry that this
substance is on the market. I personally question the reliability and validity of any studies funded
by the NutraSweet Company."[19]

There are numerous reported cases of low brain serotonin levels, depression and other emotional
disorders that have been linked to aspartame and often are relieved by stopping the intake of
aspartame. Researchers have pointed out that increasing in phenylalanine levels in the brain, which
can and does occur in persons without PKU, leads to a decreased level of the neurotransmitter,
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serotorin, which leads to a vancty of emotional disorders. Dr. William M. Pardridge of UCLA
testificd before the U.S. Senate that a youth drinking four 16-ounce bottles of dict soda per day
leads to an enormous increase '
in the phenylalanine level.

Epilepsy/Seizures

With the large and growing number of seizures caused by aspartame, it is sad to see that the
Epilepsy Foundation is promoting the "safety” of aspartame. At Massachusetts Institute of
Technology, 80 people who had suffered seizures after ingesting aspartame were surveved.
Community Nutrition Lnstitute concluded the following about the survey: “these 80 cases meet the
FDA's own definition of an imminent hazard to the public health, which requires the FDA to
expeditiously remove a product from the market."

Both the Air Force's magazine "Fiving Safetv” and the Navy's magazine. "Navy Physiologyv”
published articles waming about the many dangers of aspartame including the cumlative deliterious
effects of methanol and the greater likelihood of birth defects. The articles note that the ingestion
of aspartame can make pilots more susceptible to seizures and vertigo.[20]

Articles sounding warnings about tngesting aspartame while flying have also appeared in the
National Business Aircraft Association Digest (NBAA Digest 1993). Aviation Medical

Bulletin (1988). The Aviation Consumer (1988). Canadian General Aviation News (1990). Pacific
Flyer (1988), General Aviation News (1989). Aviation Safety Digest (1989). and Plane & Pilot
(1990) and a paper warning about aspartame was presented at the 57th Annual Meeting of the
Aerospace Medical Association (1986).

Recently, a hotline was set up for pilots suffering from acute reactions to aspartame ingestion.
Over 600 pilots have reported symptoms including some who have reported suffering grand mal
seizures in the cockpit due to aspartame.[21]

One of the original studies on aspartame was performed in 1969 by an independent scientist, Dr.
Harry Waisman. He studied the effects of aspartame on infant pnmates. Out of the seven infant
monkeys, one died after 300 days and five others had grand mal seizures. Of course, these
negative findings were not submitted to the FDA during the approval process.[22]

The reason many people do not hear about serious reactions to aspartame is twofold:

1) Lack of awareness by the general population. Aspartame-caused  diseases are not reported in
the newspapers like plane crashes.  This is because these incidents occur *one at a time* in
thousands  of different locations across the U.S.

2) Most people do not associate their symptoms with the long-term  use of aspartame. For the
people who have killed a significant  percentage of the brain cells and thereby caused a chronic
illness,  there is no way that they would normally associate such an illness  with aspartame
consumption.

How aspariam:: was approved is a lesson in how chemical and pharmaceutical companies can
manipulate government agencies such asthe FDA, "bribe” organizations such as the American
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DicteticAssociation, and flood the scientific community with flawed industry-sponsorcd studies
funded by the makers of aspartame.

Erik Millstone, a researcher at the Science Policy Research Umit of Sussex University has compiled
thousands of pages of evidence, some of which have been obtained using the freedom of
information act [23], stating;

1. Accordin g to Millstone, laboratory tests were faked and dangers were concealed.
2. Tumors were rcmoved from animals and animals that had died were  "restored to life" in
laboratory records.
3. False and misleading statements were made to the FDA4. The two U.S. Attorneys given the
task of bringing fraud charges against the aspartame manufacturer took positions with the
manufacturer's law firm, letting the statute of limitations run  out.
5. The Commissioner of the FDA overruled the objections of the FDA's own scientific board of
inquirv. Shortly after that decision, he took a position with Burson-Marsteller, the firm in charge
of public
relations for G.D. Searle.

In 1980, the FDA formed an independent scientific Public Board of Inquiry to judge the safety of
aspartame as a food additive. The Board unanimously recommended against approval. The FDA
Commuissioner then formed his own scientific team of experts to make a recommendation. His own
team was against aspartame approval by a three to two margin. He then added a sixth member to
his team and a re-vote was taken in order to make it look like their was a deadlock. Dr. Jacqueline
Verrett. a Toxicologist and a senior member of an earlier FDA Investigation in G.D. Searle's
aspartame research stated, "It was pretty obvious that somewhere along the line, the bureau
officials were working up to a whitewash.” In 1987. Dr. Verrett testified before the U.S. Senate
stating that the experiments conducted by Searle were a "disaster.”" She stated that her team was
instructed *not* to comment on or be concerned with the overall validity of the studies. She stated
that questions about birth defects have not been answered. She continued her testimony by
discussing the fact that DKP has been shown to increase uterine polyps and change blood

cholesterol and that increasing the temperature of the product leads to an increase in production of
DKP [13]

The FDA and the manufacturers of aspartame have had a rovolving door of employment for many
years. In addition to the FDA Commissioner and two U.S. Attorneys leaving to take positions with
companies connected with G.D. Searle, four other FDA officials connected with the approval of
aspartame took positions connected with the NutraSweet industry between 1979 and 1982
including the Deputy FDA Commissioner, the Special Assistant to the FDA Commissioner, the
Associate Director of the Bureau of Foods and Toxicology and the Attorney involved with the
Public Board of Inquiry.[24] It is important to realize that this type of revolving-door activity has
been going on for decades. The Townsend Letter for Doctors (11/92) reported on a study reveiling
that 37 of 49 top FDA officials who left the FDA took positions with companies they had
regulated. They also reported that over 150 FDA officials owned stock in drug companies they
were assigned to manage.

Many organizations and universities receive large sums of money from companies connected to the
NutraSweet Association, a group of companies promoting the use of aspartame. In January 1993,
the American Dietetic Association received a $75,000 grant from the NutraSweet Company. The
American Dietetic Association has stated that the NutraSweet Company writes their "Facts” sheets.
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[25] Many other "independent” organizations and researchers receive large sums of money from
the manufacturers of aspartame.

A researcher in New England who has pointed out the dangers of aspartame in the past is now a
Monsanto consultant. Another researcher in the Southeastern U.S. had testificd about the dangers
of aspartame on fetuses. An investigative reporter has discovered that he was told to keep his
mouth shut to avoid causing the loss of a large grant from a diet cola manufacturer in the
NutraSweet Association.

What is the FDA doing to protect the consumer from the dangers of aspartame?
Less than nothing.

In 1992. the FDA approved aspartame for use in malt beverages.  breakfast cereals. and
refrigerated puddings and fillings. In 1993 the FDA approved aspartame for use in hard and soft
candies. non-alcoholic favored beverages. tea beverages. fruit juices and concentrates. baked
goods and baking mixes. and frostings, toppings and fillings for baked goods.

In 1991, the FDA banned the importation of Stevia. The powder of the leaf has been used for
hundreds of vears as an alternative sweetner. [t is used widely in Japan with *no* adverse effects.

Scientists involved in reviewing Stevia have declared it to be safe  for human consumption --
something which has been well known in many parts of the world where it is not banned. vervone
that [ have spoken with in regards to this issue believes that Stevia was banned to keep the
product from taking hold in the U.S. and cutting into sales of aspartame.[26]

What is the U.S. Congress doing to protect the consumer from the dangers of aspartame?
Nothing.

What is the U.S. Administration (President) doing to protect the consumer from the dangers of
aspartame”
Nothing.

Aspartame consumption is not only a problem in the U.S. It 1s being sold in over 70 countries
throughout the world.

Aspartame can be found in:

- instant breakfasts - beath mints

- cereals - sugar-free chewing gum
- £OCOoa mixes - coffee beverages

- frozen desserts - gelatin desserts

- juice beverages - laxatives

- multivitamins - milk drinks

- pharmaceuticals and supplements

- shake mixes - soft drinks

- tabletop sweeteners - tea beverages

- Instant teas and coffees- topping mixes
- wine coolers - yogurt
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1 have been told that aspartame has been found in products shere itis *not* listed on the label.
One must be particular carcful ofpharmaceuticals and supplements. [ have been informed that
evensome supplements made by well-known supplement manufacturers such

as Twinlabs contamn aspartame.

The information [ have related above is just the tip of the icebergas far as the damaging
information about aspartame. In order to findout more information, I have included some
resources below.,

“Excitotoxins: The Taste That Kills" by Russell L. Blavlock. M.D.

Health Press, Santa Fe, New Mexico, ¢ 1994

ISBN 0-929173-14-7

Dr. Blaviock is an Associate Professor of Neurosurgery at the  Medical University of
Mlississippi. One of the best books  available on excitotoxins. Well worth reading!

“Aspartame (NutraSwceet)-Is it Safe?
bv H.J. Roberts, MD  Available from the Aspartame Consumer Safety Network

"The Deadly Deception”
cdited by Mary Nash Stoddard  Available from the Aspartame Consumer Safetv Network

"Bittersweet Aspartame - A Diet Delusion” by Barbara Mullarkey
Available from the Aspartame Consumer Safety Network

“The Aspartame Consumer Safetv Network Svnopsis"”
Available from the Aspartame Consumer Safety Network

"Sweet'ner Dearest”
bv H.J. Roberts, MD Available from the Aspartame Consumer Safety Network

"The Bitter Truth About Artificial Sweetners”

by Dennis Remington, MD and Barbara Higa, RD  Available from the Aspartame
Consumer Safety Network

Organizations .

Aspartame Consumer Safcty Network

P.O. Box 780634

Dallas, T'exas 75378

(214) 352-4268

(1) Dcpartment of Health and Human Services, "Report on All Adverse  Reactions in the
Adverse Reaction Monitoring System." (February 25  and 28, 1994).

(2) Compiled by researchers, physicians, and artificial sweetner  experts for Mission Possible, a
group dedicated to warning  consumers about aspartame.

(3) "Excitotoxins: The Taste That Kills" by Russell L. Blaylock. M.D.
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(4) "Safcty of Amino Acids” Life Sciences Rescarch Office, FASEB, FDA Contract No. 223-
38-2124. Task Order No. 8

(3) FDA Adverse Reaction Monitoring System.

(6) "Dictary Phenylalanine and Brain Function” Wurtman and Walker  Proceedings of the First
Intemational Mecting on Dictary  Phenylalanine and Brain Function., Washington. D.C., May 8
-10. 1987

(7) Hearning Before the Committee On Labor and Human Resources United  States Senate, First
Session on Examing the Health and Safetv  Concerns of Nutrasweet (Aspartame). Novemnber 3.
1987

(8) Account of John Cook as published in Informed Consent Magazine.  "How Safe Is Your
Artificial Sweetner” by Barbara Mullarkey.  September/October 1994,

(9) Woodrow C. Monte, Ph.D.. R.D. "Aspartame: Methanol and the  Public Health” Joumal of
Applied Nutntion. 36(1): 42-33.

(10) US. Court of Appeals for the District of Columbia Circuit. No.  34-1133 Community
Nutrition Institute and Dr. Woodrow Monte v.  Dr. Mark Novitch, Acting Commussioner. US
FDA (9/24/853).

{11) Aspartame Time Line by Barbara Mullarkey as published in  Informed Consent Magazine.
May/June 1994,

(12) FDA Searle Investigation Task Force. "Final Report of  Investigation of G.D. Searle
Company.” (March 24. 1976)

(13) Testimony of Dr. Jacqueline Verrert. FDA Toxicologist before the  U.S. Senate Commuttec
on Labor and Human Resources. (November 3. 1987)

(i4) Internal FDA memorandum.

(13) Analysis prepared by Dr. John Olney as a statement before the Aspartame Board of Inquire
of the FDA. Also "Excitotoxins" by  Russell Blaylock. M.D.(16) Congressional Record
SID835: 131 (August 1, 19853)

(17) National Cancer Institute SEER Program Data.

(18) Walton, Ralph G.. Robert Hudak, Ruth Green-Waite "Adverse - Reactions to Aspartame:
Double-Blind Challenge in Patients from  a Vulnerable Population™ Biological Psychiatry.
1993:34:13-17.

(19) "How Safe Is Your Artificial Sweetner" by Barbara Mullarkey.  September/October 1994
issue of Informed Consent Magazine.

(20) U.S. Air Force. "Aspartame Alert." Flying Safety 48(5): 20-21  (May 1992).

(21) Reported by the Aspartame Consumer Safetv Network.

(22) "Bittersweet Aspartame, A Diet Delusion” by Barbara Mullarkey.

(23) Millstone, Eric "Sweet and Sour." The Ecologist 23 (March/Apni  1994),

(24) "The Deadly Deception” Edited by Mary Nash Stoddard. Aspartame  Consumer Safety
Network.

(25) ADA Courier, January 1993, Volume 32. Number 1.

(26) "FDA Rejects AHPA Stevia Petition" by Mark Blumenthal ~ Whole Foods, April 1994.
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