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1. Wybrane wyniki badan wplywu glifosatu na ludzi
(stan na 17.02.2016)

A. Lista wybranych zagrozen ze strony glifosatu na podstawie publikacji naukowych
B. Streszczenia i cytaty z publikacji naukowych lub ich oméwien:
C. Bibliografia/ zrédia

A. Lista wybranych zagrozen ze strony glifosatu na podstawie publikacji naukowych
(streszczenia i cytaty z tych publikacji oraz lista zrodel ponizej tej listy)

I. Glifosat, aktywny skladnik najpopularniejszych herbicydow, zwlaszcza Roundupu:
1) jest prawdopodobnie rakotworczy dla ludzi (1),
2) jest kojarzony z 2. rodzajami raka: nieziarniczymi chtoniakami zto§liwymi
(ang. non-Hodgkin lymphoma) i rakiem piersi (2), (3), (9), (22),
3) jest prawdopodobnie najwazniejszym czynnikiem rozwoju m. in. ponizszych chorob (3), (23),
(24), (25), (26), (27):
a)  rak (Cancer)
b)  bezptodnos¢ (Infertility)
c)  choroba Alzheimera (Alzheimer's disease)
d)  choroba Parkinsona (Parkinson's disease)
e)  stwardnienie rozsiane (Multiple sclerosis)
f) choroby uktadu krazenia (Cardiovascular disease)
g)  autyzm (Autism)
h)  choroby uktadu pokarmowego (Gastrointestinal diseases), jak:
- nieswoiste zapalenie jelit (inflammatory bowel disease),
- chroniczna biegunka (chronic diarrhea),
- zapalenie okreznicy (colitis),
- choroba Crohna (Crohn's disease),
1) otytos$¢ (Obesity)
) alergie (Allergies)
k)  stwardnienie zanikowe boczne (ALS)
4) araczej jego stosowanie wykazuje zaleznos¢ z ,,podwyzszonym ryzykiem poronien w 12—19 tygodniu
cigzy u zon farmeréw narazonych na dziatanie glifosatu w okresie prekoncepcyjnym” ([10]),
5) stwarza mozliwos¢ wystegpowania problemow z prawidlowym rozwojem ptodu u kobiet (9),
6) ingeruje w wiele proceséw metabolicznych w ro§linach i zwierzetach (interferes with many metabolic
processes in plants and animals) (6),
7) zaburza dziatanie uktadu hormonalnego (disrupts the endocrine system) (6), (21),
8) zaburza rownowage pomigdzy bakteriami jelit (disrupts the balance of gut bacteria) (6),
9) uszkadza DNA (damages DNA) (6),
10) jest czynnikiem napedowym mutacji prowadzacych do raka (is a driver of mutations that lead to can-
cer) (6),
11) wptywa negatywnie na rozwdj neuronow i wzrost aksonow (20),
12) w stezeniu (21):
a) 0,5 ppm' jest toksyczny dla ukladu hormonalnego cztowieka,
b) 10 ppm jest toksyczny dla komorek nerkowych,
c¢) 1 ppm jest toksyczny dla watroby,
d) 0,1-10 ppm jest toksyczny dla szeregu funkcji komérkowych lub komérek bezposrednio.

: ppm (z ang. parts per million), czyli 110$¢ czasteczek danego zwigzku na milion czgsteczek substancji, w ktorej

si¢ znajduje.
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II. Mozna latwo tez wytlumaczy¢ zwigzek glifosatu z innymi, niz wymienione w pkt. I, choroba-
mi jak (23), (24), (25), (26):
a) cukrzyca (diabetes),
b) astma (asthma),
c) przewlekla obturacyjna choroba pluc (chronic obstructive pulmonary disease - COPD),
d) obrzek ptuc (pulmonary edema),
e) niewydolnos$¢ nadnerczy (adrenal insufficiency),
f) niedoczynnosc¢ tarczycy (hypothyroidism)
g) choroby prionowe (prion diseases)
h) toczen (lupus)
i) choroby mitochondrialne (mitochondrial disease)
j)  wady cewy nerwowej (neural tube defects)
k) nadci$nienie (hypertension)
1) jaskra (glaukoma)
m) osteoporoza (osteoporosis)
n) stluszczenie watroby (fatty liver disease)
0) niewydolno$¢ nerek (kidney failure).

III. Glifosat, aktywny skladnik najpopularniejszych herbicydow, zwlaszcza Roundupu, jest staty-
stycznie istotnie (na poziomie istotnosci < 0,00001) skorelowany z (6):
a) nadci$nieniem (hypertension) (R =0.923),
b) udarem moézgu (stroke) (R =0.925),
c) czgstoscig wystepowania cukrzycy w populacji (diabetes prevalence) (R =0.971),
d) zachorowalno$cia na cukrzyce (diabetes incidence) (R =0.935),
e) otyloscig (obesity) (R =0.962),
f) zaburzeniami metabolizmu lipoprotein (lipoprotein metabolism disorder) (R = 0.973),
g) choroba Alzheimera (Alzheimer’s) (R = 0.917),
h) demencjg starczg (senile dementia) (R = 0.994),
1) chorobg Parkinsona (Parkinson's) (R = 0.875),
j) stwardnieniem rozsianym (multiple sclerosis) (R = 0.828),
k) autyzmem (autism) (R = 0.989),
1) nieswoistym zapaleniem jelit (inflammatory bowel disease) (R = 0.938),
m) zakazeniami jelitowymi (intestinal infections) (R = 0.974),
n) koncowym stadium niewydolnos$ci nerek lub schytkowa przewlekta chorobg nerek (end stage
renal disease) (R = 0.975),
0) ostrg niewydolnoscig nerek (acute kidney failure) (R = 0.97 8),
p) rakiem tarczycy (cancers of the thyroid) (R = 0.988),
q) rakiem watroby (/iver) (R = 0.960),
r) rakiem pegcherza moczowego (bladder) (R = 0.981),
s) rakiem trzustki (pancreas) (R = 0.918),
t) biataczka nerek (kidney leukaemia) (R = 0.973)
u) biataczkg szpikowa (myeloid leukaemia) (R = 0.878).

Iv. Co wiecej, istnieje statystycznie istotna (na poziomie istotnosci < 0,0001) korelacja udzialu pro
centowego upraw genetycznie modyfikowanej kukurydzy i soji w USA z (6):
a) nadci$nieniem (hypertension) (R = 0.961),
b)  udarem moézgu (stroke) (R = 0.983),
c)  czestoscig wystgpowania cukrzycy w populacji (diabetes prevalence) (R = 0.983),
d)  zachorowalnos$cig na cukrzyce (diabetes incidence) (R = 0.955),
e) otyloscig (obesity) (R = 0.962),
f)  zaburzeniami metabolizmu lipoprotein (lipoprotein metabolism disorder) (R = 0.955),
g)  chorobg Alzheimera (Alzheimer’s) (R = 0.937),
h)  chorobg Parkinsona (Parkinson's) (R = 0.952),
1)  stwardnieniem rozsianym (multiple sclerosis) (R = 0.876),
j)  zapaleniem watroby typu C (hepatitis C) (R = 0.946),
k)  koncowym stadium niewydolnosci nerek lub schytkowa przewlekla choroba nerek (end stage
renal disease) (R = 0.958),
1)  ostrg niewydolno$cig nerek (acute kidney failure) (R = 0.967),
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m) rakiem tarczycy (cancers of the thyroid) (R = 0.938),
n) rakiem watroby (/iver) (R = 0.911),

o) rakiem pecherza moczowego (bladder) (R = 0.945),
p) rakiem trzustki (pancreas) (R = 0.841),

q) rakiem nerek (kidney) (R = 0.940)

r)  bialaczka szpikows (myeloid leukaemia) (R = 0.889)

V. ,Istnieje od dluzszego czasu naukowy consensus, Ze glifosat moze mie¢ negatywny wplyw na ludz-
kie zdrowie przy znacznie nizszych dawkach niz dopuszczalne przez MRL (maximum residue level —
maksymalny poziom pozostatoéci) i ze moze on wptywac dezorganizujaco na dzialanie hormonéw oraz, ze
z tego powodu jest niemozliwe okreslenie poziomu, na ktorym glifosat moze by¢ bezpiecznie spozywany w
chlebie.” (14)

VI. Nalezy pamietaé, ze:
1) glifosat nie jest stosowany w praktyce samodzielnie, ale jako sktadnik herbicydow oraz, ze
2) herbicydy, zawierajace glifosat, ,,takie jak Roundup charakteryzuja si¢ 17—32 razy wigksza toksycz-
noscig od glifosatu.” ([9], s. 722)

VII. Gwaltowny wzrost — na przykladzie Argentyny — po wprowadzeniu i upowszechnieniu upraw
GMO i razem z nimi stosowania glifosatu (Roundupu), takich chorob i wad, jak (7), (19):

1) zaburzenia zdolno$ci reprodukcyjnych poprzez spontaniczne aborcje i defekty urodzeniowe,

2) zwigkszone zaburzenia uktadu wydzielania wewngtrznego jak niedoczynno$¢ tarczycy (/y-
pothyroidism),

3) zwickszenie liczby zaburzen neurologicznych,

4) zwigkszenie liczby problemoéw rozwoju poznawczego,

5) potrojona liczba przypadkow raka (!)

VIII. Najnowszy kompleksowy zestaw zagrozen ze strony glifosatu, a takze czeSciowo Roundupu —
obejmujacy stan wiedzy naukowej z pazdziernika 2016 — pt. Glyphosate Monograph opublikowany (juz
po sporzadzenia niniejszego raportu) przez Pesticide Action Network (PAN) znajduje si¢ na stronie
http://pan-international.org/wp-content/uploads/Glyphosate-monograph.pdf.

B. Streszczenia i cytaty z publikacji naukowych lub ich oméwien:

Glifosat, aktywny sktadnik najpopularniejszych herbicydow, zwlaszcza Roundupu:

1) ma istotny zwigzek z rakiem i w marcu 2015 zakwalifikowany zostat przez IARC (International Agency
for Research on Cancer), agendg¢ WHO, uwazang za najbardziej miarodajng w §wiecie instytucje¢ badajaca
przyczyny raka, za prawdopodobnie rakotworczy dla ludzi (1),

2) moze by¢ kojarzony z 2. rodzajami raka: nieziarniczymi chtoniakami ztosliwymi (ang. non-Hodgkin
lymphoma) i rakiem piersi (2), (3)

3) wedtug dr Seneff z MIT glifosat jest prawdopodobnie najwazniejszym czynnikiem rozwoju m. in. poniz-

szych chorob:
Autism Gastrointestinal diseases such as inflammatory bowel Obesity
disease, chronic diarrhea, colitis and Crohn's disease
Allergies Cardiovascular disease Depression
Cancer Infertility Alzheimer's disease
Parkinson's dise- Multiple sclerosis ALS
ase
Autism Gastrointestinal diseases such as inflammatory bowel Obesity
disease, chronic diarrhea, colitis and Crohn's disease
Zrédto: (4)

Potwierdzajg powyzsze zwigzki takze przeglady wynikoéw badan (5) i (6), streszczone ponizej,




4) ,,Glyphosate-based herbicides (GlyBH), including Roundup, are the most widely used pesticides world-
wide. Their uses have increased exponentially since their introduction on the market. Residue levels in food
or water, as well as human exposures, are escalating. We have reviewed the toxic effects of GlyBH measured
below regulatory limits by evaluating the published literature and regulatory reports. We reveal a coherent
body of evidence indicating that GlyBH could be toxic below the regulatory lowest observed adverse effect
level for chronic toxic effects. It includes teratogenic, tumorigenic and hepatorenal effects. They could be
explained by endocrine disruption and oxidative stress, causing metabolic alterations, depending on dose and
exposure time. Some effects were detected in the range of the recommended acceptable daily intake. Toxic
effects of commercial formulations can also be explained by GlyBH adjuvants, which have their own toxicity,
but also enhance glyphosate toxicity. These challenge the assumption of safety of GlyBH at the levels at
which they contaminate food and the environment, albeit these levels may fall below regulatory thresholds.
Neurodevelopmental, reproductive, and transgenerational effects of GlyBH must be revisited, since a growing
body of knowledge suggests the predominance of endocrine disrupting mechanisms caused by environmen-
tally relevant levels of exposure. (...) However, glyphosate is never used alone in vivo, and GlyBH formula-
tions have been proven toxic on several cellular and in vivo endpoints below regulatory limits in many stud-
ies. This was not the case for glyphosate alone, according to regulatory agencies.” (5)

Glyphosate regulatory assessment (2002 approval)
Anew ADI of 0,5 ppm (based on a NOAEL of 50 ppm) has been
D df I proposed for the new assessment in 2015.
< oses never tested for regulatory purposes - The LOAEL for chronic toxicity was 350 mgfkg bw/day.
_______________________________ >
Uncertainty factor 100 NOAEL LOAEL

ADI (0.3 ppm) €&——————— (30ppm) (60 ppm)

I_ ______ I I ””I 1 I”H L1y Ll
rrn LILILLI LI ALLI
10-7/ 0.0001 0.001 0.01 0.1 100 1000 10 000 ppm
Roundup
Endocrine cytotoxicity Glyphosate cytotoxicity
disruption (>0.17 ppt) Hepatorenal effects (>20 ppm) (>20,000 ppm)
(Thongprakaisang etal., 2013) (0.09 mg/kg bw/d) i 1000
Larsen et al., 2012 < T
Reprotoxic effects fl: v;{r«i unil‘erestcllmalln? factor ofIGI¥BdH
H oXIcity when adjuvants are neglecte
Chronlc(if:ge’itgsbgvfld?oundup (>5mg/kg bwid) (Mesnage et al., 2013)
(Séraiini et al,, 2012) Hepatotoxic effects (Ramencreiel Z870)
(>4.87 mg/kg bw/d) Teratogenic effects
(Benedetti et al., 2004) (>20 mg/kg bw/d)
(Antoniou et al. 2012)

Peer-reviewed studies

Fig. 2. GlyBH toxicity is neglected in current regulation. The top line of the figure explains the regulatory tests and assessments driving glyphosate commercial authorizations.
Glyphosate has never been tested at the ADI. The middle line represents regulatory limits for glyphosate alone established in the EU. The bottom line represents findings of toxicity
below regulatory limits that were dismissed. Neglecting adjuvants has caused regulators to underestimate the toxicity of GlyBH by a factor of 1000 in vitro in an exposure of only
24 h (Mesnage et al., 2013).

Zrodto: (5) s. 148.

5) “A huge increase in the incidence and prevalence of chronic diseases has been reported in the United
States (US) over the last 20 years. Similar increases have been seen globally. The herbicide glyphosate was
introduced in 1974 and its use is accelerating with the advent of herbicide-tolerant genetically engineered
(GE) crops. Evidence is mounting that glyphosate interferes with many metabolic processes in plants and
animals and glyphosate residues have been detected in both. Glyphosate disrupts the endocrine system and the
balance of gut bacteria, it damages DNA and is a driver of mutations that lead to cancer.

In the present study, US government databases were searched for GE crop data, glyphosate application data,
and disease epidemiological data. Correlation analyses were then performed on a total of 22 diseases in these
time-series data sets. The Pearson correlation coefficients are highly significant (< 10[-5]) between glyphosate
applications and hypertension (R = 0.923), stroke (R = 0.925), diabetes prevalence (R = 0.971), diabetes inci-
dence (R = 0.935), obesity (R = 0.962), lipoprotein metabolism disorder (R = 0.973), Alzheimer’s (R =
0.917), senile dementia (R = 0.994), Parkinson's (R = 0.875), multiple sclerosis (R = 0.828), autism (R =
0.989), inflammatory bowel disease (R = 0.938), intestinal infections (R = 0.974), end stage renal disease (R
= 0.975), acute kidney failure (R = 0.97 8), cancers of the thyroid (R = 0.988), liver (R =0.960), bladder (R =
0.981), pancreas (R = 0.918), kidney (R = 0.973) and myeloid leukaemia (R = 0.878). The Pearson correlation
coefficients are highly significant (< 10[-4]) between the percentage of GE corn and soy planted in the US
and hypertension (R = 0.961), stroke (R = 0.983), diabetes prevalence (R = 0.983), diabetes incidence (R =
0.955), obesity (R = 0.962), lipoprotein metabolism disorder (R = 0.955), Alzheimer’s (R = 0.937), Parkin-
son's (R = 0.952), multiple sclerosis (R = 0.876), hepatitis C (R = 0.946), end stage renal disease (R = 0.958),
acute kidney failure (R = 0.967), cancers of the thyroid (R = 0.938), liver (R = 0.911), bladder (R = 0.945),
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pancreas (R = 0.841), kidney (R = 0.940) and myeloid leukaemia (R = 0.889). The significance and strength
of the correlations show that the effects of glyphosate and GE crops on human health should be further inves-
tigated.” (6)

6) ,.In the last 25 years the consumption of pesticides increased by 983% (from 38 to 370 million kilos),
while the cultivated area increased by 50% (from 20 million ha to 30 million ha). (w Argentynie — JN) (...)
different levels of exposure to glyphosate or agricultural poisons in general are compared, showing that re-
productive health is affected by increases in spontaneous abortions and birth defects, also increased endocrine
disorders such as hypothyroidism, neurological disorders or cognitive development problems and soaring of
cancer rates to a tripling of incidence, prevalence and mortality which are directly related to pesticide expo-
sure. In parallel, data from studies in experimental models show that the genotoxicity of glyphosate and other
pesticides is an underlying biological mechanism that explains its relationship with disease that doctors have
found in our patients. Furthermore, genotoxicity has been verified in agricultural populations (adults and chil-
dren) exposed to pesticides while being absent in populations that are not fumigated. (...) Environmental pol-
lution with toxic chemicals and even carcinogens in food we bring to cities is increasing, for example, it was
found that one serving of a common salad contains about 600 pug of agrochemicals; and now we know that
even cotton swabs, gauze, panty liners and tampons marketed in our country contain glyphosate. (...) The
system of producing food in our society (field crops with poisons and industrial manufacturing) results in
thedestruction of native forests, land desertification, depletion and pollution of soil, water from streams and
rivers, expulsion and eviction of indigenous populations, peasants and family farmers, exacerbates climate
change, and sprays hundreds of schools with children inside.” (7)

7) “There are over 500 research publications by scientists of indisputable integrity, who have no conflict of
interest, that establish harmful effects of GM crops on human, animal and plant health, and on the environ-
ment and biodiversity. (...)

In the United States, where GM food (such as corn and soya) has been consumed for over 15 years, there
has been a continuous rise in the incidence of disorders of the gastrointestinal tract. (...) few chronic toxic-
ity tests have been done anywhere on GM food crops. Whenever these tests have been done, GM food has
been shown to lead to cancer.” (8)

8) “Poczatkowe doniesienia o rzekomej biodegradowalnosci glifosatu w §rodowisku okazaly si¢ bledne.

Stwierdzono, ze zostaje on w glebie 1 z wodami podziemnymi moze dociera¢ do ludzi. Wedtug najnowszych
publikacji glifosat u ludzi wykrywany jest w niskich stezeniach we krwi.

Badania wskazujq tez na zwiazek miedzy stosowaniem glifosatu a zachorowalno$cia ludzi na raka.
Publikacje przytoczone w niniejszym artykule, ktore wskazujg na mozliwos¢ indukcji zmian nowotworowych
przez ten herbicyd, spowodowaty kontrowersje i zaniepokojenie w $wiecie naukowym.

Opisujac w niniejszej pracy niekorzystne dzialanie glifosatu i jego preparatow, skupiono si¢ takze na publi-
kacjach dotyczacych jego roli w zaburzeniach hormonalnych poprzez hamowanie ekspresji biatka StAR (stero-
idogenic acute regulatory protein) oraz inhibicj¢ aromatazy.

Przedstawiono informacje wskazujace na to, ze preparaty zawierajace glifosat moga zachowywac si¢ jak
typowe modulatory hormonalne. (...). Zauwazono, ze liczne prace zgodnie wskazujg na wyzsza toksyczno$¢
preparatéw zawierajacych glifosat od toksyczno$ci samej substancji czynnej.” [9, s. 717], (...)

preparaty pestycydowe takie jak Roundup charakteryzuja si¢ 17—32 razy wigksza toksycznoscig od glifosa-
tu. Glowna przyczyna tego zjawiska sa zwigzki powierzchniowo czynne, ktore zmieniajg wlasciwosci herbi-
cydu (7).” ([9], s. 722)

,»W przesztosci wielokrotnie mialy miejsce pomytki zwigzane z wprowadzaniem i powszechnym stosowa-
niem ,,bezpiecznych” pestycydow (np. dichlorodifenylotrichloroetanu2, parakwatu, kwasu 2,4,5-
trichlorofenoksyoctowego itd.) oraz ich pdzniejsze wycofanie ze wzgledu na wykazang duza toksycznosé
(5).” 19, s. 718],

9) ,,Garry i wsp. (40) stwierdzili, ze w wyniku narazenia srodowiskowego na glifosat i jego preparaty moga
wystgpi¢ problemy z prawidtowym rozwojem ptodu u kobiet. Badania przeprowadzono na terenie stanu Min-
nesota — jednego z najbardziej rolniczych obszaréw w Stanach Zjednoczonych. Badaniami objgto 695 rodzin i
1532 dzieci w latach 1997-1998.” [9, s. 721)

> Tj. DDT.



10) ,,Ostatnie badania onkologow Hardella i Erikssona (17) ze Szwecji wykazaly zwigzek pomiedzy eks-
pozycja na glifosat a pojawieniem si¢ ryzyka wystapienia chtonniaka nieziarniczego, ktory moze dawac prze-
rzuty do licznych narzadow.

Stwierdzono takze zalezno$¢ miedzy stosowaniem glifosatu a istnieniem podwyzszonego ryzyka poronien
w 12-19 tygodniu cigzy u zon farmer6w narazonych na dzialanie na glifosatu w okresie prekoncepcyjnym
(18). (...)

Badania prowadzone przez Bukowska i wsp. (20) wykazaty wzrost poziomu met-Hb3 w poréwnaniu do
kontrolnej hemoglobiny o0 46% dla dawki 1500 ppm Roundupu oraz zaobserwowano niewielkie wypadanie
hemoglobiny z badanego (in vitro) roztworu. Wzrost poziomu produktéw peroksydacji lipidow oraz poziomu
methemoglobiny przyczynialy si¢ do $§mierci erytrocytdéw, czyli hemolizy obserwowanej po 1 godzinie inku-
bacji z Roundupem dla dawki 1500 ppm.” [10]

11) ,,Previous studies report that glyphosate and AMPA (produkt przemiany glifosatu w srodowisku — JN)
share similar toxicological profiles.” ([11], s. 532).

12) “Using the 2005-2010 interview data of the Agricultural Health Study, a prospective
study of farmers in North Carolina and lowa, we evaluated the association between allergic and non-allergic
wheeze and self-reported use of 78 specific pesticides, reported by > 1% of the 22,134 men interviewed. (...)
we saw evidence of an exposure-response relationship for several pesticides including the commonly used
herbicides 2,4-D and glyphosate, the insecticides permethrin and carbaryl and the rodenticide warfarin.
Conclusions: These results for farmers implicate several pesticides that are commonly used in agricultural
and residential settings with adverse respiratory effects.” [12]

14) “there has been long-standing scientific concern that glyphosate can have negative impacts on human
health at well below the MRL, and that it may act as a hormone disrupter, and there is therefore unlikely to be
a level at which glyphosate can be safely eaten in bread. This is because hormone disrupting chemicals can
have an impact on human health at extremely low doses.

Since I last wrote to you, two new scientific papers have been published which support previous scientific
concerns that there are no levels below which glyphosate can be safely eaten in bread. The first paper ‘Tran-
scriptome analysis reflects rat liver and kidney damage following chronic ultra-low dose Roundup exposure’
(2015 Environ Health, 2015 Aug 25; 14(1): 70. doi: 10.1186/s12940-015-0056-1
http://www.ehjournal.net/content/14/1/70) concludes: ‘A distinct and consistent alteration in the pattern of
gene expression was found in both the liver and kidneys of the Roundup treatment group’ and that ‘these
alterations in gene function were consistent with fibrosis (scarring), necrosis (areas of dead tissue), phosphol-
ipidosis (disturbed fat metabolism) and damage to mitochondria (the centres of respiration in cells’. Over
4,000 genes were affected in the Roundup treatment group, with either increased or decreased activity (ex-
pression). The glyphosate equivalent dose of Roundup administered in this study is what may be found in
drinking water (the levels investigated were half that permitted in drinking water in the European Union), and
the amount of glyphosate-equivalent Roundup consumed by the research animals on a daily basis was many
thousands of times below the regulatory set safety limits of glyphosate alone.” (14),

19) “Research presented at the congress show studies at different scales, which highlight a consistent pattern
of toxicity. From small towns to larger populations at the provincial level (as in Chaco and Cérdoba) or na-
tional level, different levels of exposure to glyphosate or agricultural poisons in general are compared, show-
ing that reproductive health is affected by increases in spontaneous abortions and birth defects, also increased
endocrine disorders such as hypothyroidism, neurological disorders or cognitive development problems and
soaring of cancer rates to a tripling of incidence, prevalence and mortality which are directly related to pesti-
cide exposure. In parallel, data from studies in experimental models show that the genotoxicity of glyphosate
and other pesticides is an underlying biological mechanism that explains its relationship with disease that
doctors have found in our patients. Furthermore, genotoxicity has been verified in agricultural populations
(adults and children) exposed to pesticides while being absent in populations that are not fumigated.” (19)

20) ,,Previous studies have demonstrated that glyphosate induces neurotoxicity in mammals. Therefore, its
action mechanism on the nervous system needs to be determined. In this study, we report about impaired neu-

? Met-Hb (albo metHDb), tzn. methemoglobiny, pochodnej hemoglobiny, powstajacej wskutek utlenienia zelaza do III
stopnia, co powoduje niezdolno$¢ tak zmienionej hemoglobiny do transportu tlenu.
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ronal development caused by glyphosate exposure. Particularly, we observed that the initial axonal differen-
tiation and growth of cultured neurons is affected by glyphosate since most treated cells remained undifferen-
tiated after 1 day in culture. Although they polarized at 2 days in vitro, they elicited shorter and unbranched
axons and they also developed less complex dendritic arbors compared to controls.” (20)

21) Dr Don Huber: “Glyphosate. There’s a whole list of scientific papers, peer-reviewed papers, that show
and document the toxicity of glyphosate at very low levels. We have to separate acute toxicity from chronic
toxicity.

Most of these at very low levels are acute types of toxicity to particular functions like the endocrine hor-
mone system: .5 parts per million is toxic to the endocrine hormone system, or your pituitary, thyroid, and
reproductive hormones. Ten parts per million is cytotoxic to kidney cells; One part per million to liver and
those. I don’t remember all the exact levels, but .1 to 10 parts per million are toxic to a whole series of human
cellular functions or cells directly.

You have to get many times higher than that to get acute toxicity from DDT. You can show individual as-
pects there, but not a whole series. If you look at the chronic aspect, the chronic toxicity, as Samsel and Se-
neff have done, you see an extremely alarming array of diseases, conditions, and toxicity that none of the
other herbicides or pesticides will approach.” (21)

22) ,,This paper describes results from a systematic review and a series of meta-analyses
of nearly three decades worth of epidemiologic research on the relationship between non-Hodgkin lymphoma
(NHL) and occupational exposure to agricultural pesticide active ingredients and chemical groups. (...) In a
handful of papers, associations between pesticides and NHL subtypes were reported; B cell lymphoma was
positively associated with phenoxy herbicides and the organophosphorus herbicide glyphosate.” (22)

23) “Glyphosate, a synthetic amino acid and analogue of glycine, is the most widely used biocide on the
planet. Its presence in food for human consumption and animal feed is ubiquitous. Epidemiological studies
have revealed a strong correlation between the increasing incidence in the United States of a large number of
chronic diseases and the increased use of glyphosate herbicide on corn, soy and wheat crops. Glyphosate,
acting as a glycine analogue, may be mistakenly incorporated into peptides during protein synthesis. A deep
search of the research literature has revealed a number of protein classes that depend on conserved glycine
residues for proper function. Glycine, the smallest amino acid, has unique properties that support flexibility
and the ability to anchor to the plasma membrane or the cytoskeleton. Glyphosate substitution for conserved
glycines can easily explain a link with diabetes, obesity, asthma, chronic obstructive pulmonary disease
(COPD), pulmonary edema, adrenal insufficiency, hypothyroidism, Alzheimer’s disease, amyotrophic lateral
sclerosis (ALS), Parkinson’s disease, prion diseases, lupus, mitochondrial disease, non-Hodgkin’s lymphoma,
neural tube defects, infertility, hypertension, glaucoma, osteoporosis, fatty liver disease and kidney failure.
The correlation data together with the direct biological evidence make a compelling case for glyphosate action
as a glycine analogue to account for much of glyphosate’s toxicity. Glufosinate, an analogue of glutamate,
likely exhibits an analogous toxicity mechanism. There is an urgent need to find an effective and economical
way to grow crops without the use of glyphosate and glufosinate as herbicides.” (23)

24) “The causes of autism spectrum disorder (ASD) are not well understood. Only a minority of cases are
explainable by specific abnormalities in DNA sequence, whereas the majority are widely assumed to be
linked to epigenetic effects, and/or likely impacted by environmental factors. Here, we postulate autism cau-
sation via environmental and/or dietary sourced toxin acting intermittently in utero on human fetuses to dis-
rupt neurodevelopment in a nondose dependent manner. Our theory is informed by a mini-review and correla-
tion of selected studies from the research literature related to autism, including radiologic, anatomic, meta-
bolic, neurodevelopmental, pharmacologic and MRI studies. In reviewing and analyzing evidence, we focus
on data supporting interaction of the theorized harmful glycine mimetic at one or more of the following cal-
cium inflow regulatory factors for neurons: the N-methyl D-aspartate (NMDA) receptor, the glycine receptor
(GlyR) and/or the glycine transporter protein 1 (GlyT1). We postulate this harmful glycine mimetic to act by
exerting a direct molecular disruption to calcium regulatory factors for neurons. This disruption appears to
occur in a time sensitive, rather than a strictly dose-dependent manner, leading to haphazard disorganizations
of the normally carefully choreographed steps of early neuronal migration. Within this analysis, we find sup-
port for the contention that a strong candidate for the putative harmful glycine mimetic is glyphosate, the ac-
tive ingredient in the pervasive herbicide Roundup®. In addition to glyphosate’s molecular similarity to gly-
cine, glyphosate is known to have a propensity to avidly bind minerals such as manganese and magnesium,
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which minerals are implicated in the normal functioning of several neuronal calcium inflow regulatory fac-
tors. Our theory highlights areas deserving of further study.” (27)
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