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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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1I. Wybrane wyniki badan wplywu Roundupu na ludzi
(stan na pazdziernik 2015)

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

A. Lista wybranych zagrozen ze strony Roundupu na podstawie publikacji naukowych

I. Roundup, zawierajacy glifosat, aktywny skladnik najpopularniejszych herbicydow:
1) powoduje $mier¢ ludzkich komérek w ciggu 24 godzin,
2) moze by¢ kojarzony z 2. rodzajami raka:
a) nieziarniczymi chtoniakami ztosliwymi (ang. non-Hodgkin lymphoma),
b) rakiem piersi,
3) wywoluje — i to juz przy dawkach mniejszych niz dopuszczane regulacjami prawnymi — chroniczne
efekty toksyczne o charakterze:
b) teratogenicznym,
c) rakotwdrczym
d) iniewydolnosci nerek,
4) uszkadza uktad hormonalny,
5) zmienia procesy metaboliczne,
6) wywotuje wzrost poziomu methemoglobiny,
7) wywotuje wzrost poziomu produktéw peroksydacji lipidow,
8) przyczynia si¢ do $mierci erytrocytow,
9) stwarza mozliwo$¢ wystepowania problemoéw z prawidtowym rozwojem ptodu u kobiet.

I1. Stwierdzono skutki uboczne dla komoérek ludzkich toksyn Bt tacznie z pozostatosciami herbicydéw ba-
zujacych na glifosacie, w szczegolnosci Roundupu (11).

III. Z obserwacji w praktyce skutkow stosowania herbicydow zawierajacych glifosat, jak np. Roun-
dup, wynika, Ze powodujq one lub istotnie przyczyniajq sie takze do:
1) poronien,
2) deformacji dzieci juz w tonie matek,
3) dlugotrwalych zaburzen umystowych,
4) powaznych problemow dermatologicznych.

IV. Nalezy pamietaé, ze [5], (10):
1) herbicydy, zawierajace glifosat, ,,takie jak Roundup charakteryzuja si¢ 17-32 razy wigksza tok-
sycznos$cig od glifosatu.” ([5], s. 722) z tym, ze
2) nowsze badania wykazaty, ze Roundup okazat si¢ (10):
a) 125 razy bardziej toksyczny wzgledem 3 typoéw komorek ludzkich niz glifosat,
b) by¢ najbardziej toksycznym sposrdd testowanych herbicydow i insektycydow,
3) glifosat nie jest stosowany w praktyce samodzielnie, ale jako sktadnik herbicydow, wiec skutki od-
dziatywania glifosatu mozna tym bardziej przypisywaé herbicydom, ktére go zawieraja.

V. 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.
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B. Streszczenia i cytaty z publikacji naukowych lub ich omoéwien:

1) “We have evaluated the toxicity of four glyphosate (G)-based herbicides in Roundup (R) formulations,
from 105 times dilutions, on three different human cell types. This dilution level is far below agricultural rec-
ommendations and corresponds to low levels of residues in food or feed. (...) All R formulations cause total
cell death within 24 h, through an inhibition of the mitochondrial succinate dehydrogenase activity, and ne-
crosis, by release of cytosolic denylate
kinase measuring membrane damage. They also induce apoptosis via activation of enzymatic caspases 3/7
activity. (...) This work clearly confirms that the adjuvants in Roundup formulations are not inert. Moreover,
the proprietary mixtures available on the market could cause cell damage and even death around residual lev-
els to be expected, especially in food and feed derived from R formulation-treated crops.” ([1], s. 97)

2) “may be associated with non-Hodgkin lymphoma and breast cancer” (2)

3),,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.” (3)

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.

€ ————— >
i NOAEL LOAEL
EDI ( i ) Unceﬂalmyfacmrmo ( ) ( )

100

1000 10 000 ppm

Roundup
Endocrine cytotoxicity Glyphosate cytotoxicity
disruption (~0.17 ppt) Hepatorenal effects (>20 ppm) (>20,000 ppm)
(Thongprakaisangetal., 2013) (0.08 mgfkg bw/d) <= 1000
Larsen et al., 2012 b L
Reprotoxic effects fl: Vi{ri unil‘e restcli malln? factor ofIGI¥ BdH
H oXIcity when adjuvants are neglecte
Chronlc(if::’?(gsb:;dfoundl-lp (>5 mg/kg bwid) (Mesnage et al., 2013)
(Séraiii et al, 2012) Hepatotoxic effects (Romano et . 2010
(>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: (3) s. 148.

4) “the consequences of glyphosate fumigations range from serious rashes and other dermatological prob-
lems to miscarriages, fetal deformities and long-lasting mental health disorders” (4),

5) “Poczatkowe doniesienia o rzekomej biodegradowalno$ci glifosatu w Srodowisku okazaly si¢ bledne.

Stwierdzono, ze zostaje on w glebie 1 z wodami podziemnymi moze dociera¢ do ludzi. Wedlug najnowszych
publikacji glifosat u ludzi wykrywany jest w niskich st¢zeniach we krwi.
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Badania wskazujq tez na zwiazek miedzy stosowaniem glifosatu a zachorowalnos$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 dziatanie glifosatu i jego preparatéw, skupiono si¢ takze na publika-
cjach 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 typo-
we modulatory hormonalne. (...). Zauwazono, ze liczne prace zgodnie wskazuja na wyzsza toksyczno$¢ prepa-
ratdbw zawierajacych glifosat od toksyczno$ci samej substancji czynnej.” [5, s. 717], (...)

,preparaty pestycydowe takie jak Roundup charakteryzuja si¢ 17-32 razy wigksza toksycznoscig od glifosa-
tu. Glowng przyczyna tego zjawiska sa zwigzki powierzchniowo czynne, ktore zmieniajg wlasciwosci herbi-
cydu (7).” ([5], s. 722)

,»W przesztosci wielokrotnie miaty miejsce pomytki zwigzane z wprowadzaniem i powszechnym stosowa-
niem ,,bezpiecznych” pestycydow (np. dichlorodifenylotrichloroetanu4, parakwatu, kwasu 2,4,5-
trichlorofenoksyoctowego itd.) oraz ich pdzniejsze wycofanie ze wzgledu na wykazang duza toksycznosé
(5).” [5,s. 718],

,,Garry 1 wsp. (40) stwierdzili, ze w wyniku narazenia §rodowiskowego 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.” [5, s. 721),

6) ,,.Badania prowadzone przez Bukowska i wsp. (20) wykazaty wzrost poziomu met-Hb5 w poréwnaniu do
kontrolnej hemoglobiny o 46% dla dawki 1500 ppm Roundupu oraz zaobserwowano niewielkie wypadanie
hemoglobiny z badanego (in vitro) roztworu. Wzrost poziomu produktéw peroksydacji lipidow oraz poziomu
methemoglobiny przyczyniaty si¢ do $§mierci erytrocytdéw, czyli hemolizy obserwowanej po 1 godzinie inku-
bacji z Roundupem dla dawki 1500 ppm.” [6]

7) Obszernego przegladu badan wplywu glifosatu i herbicydéw bazujacych na glifosacie (GBH), w tym
zwlaszcza Roundupu, dokonuje praca Gressa i in. (2015). Cytuje gtowne wyniki:
,.In glyphosate (G)-based herbicides (GBHs), the declared active principle G is mixed with several adjuvants
that help it to penetrate the plants’ cell membranes and its stabilization and liposolubility. Its utilization is
growing with genetically modified organisms engineered to tolerate GBH. Millions of farmers suffer poison-
ing and death in developing countries, and occupational exposures and suicide make GBH toxicity a world-
wide concern. As GBH is found in human plasma, widespread hospital facilities for measuring it should be
encouraged. Plasma determination is an essential prerequisite for risk assessment in GBH intoxication. Only
when standard ECGs were performed, at least one abnormal ECG was detected in the large majority of cases
after intoxication. QTc prolongation and arrhythmias along with first-degree atrioventricular block were ob-
served after GBH intoxication. Thus, life-threatening arrhythmias might be the cause of death in GBH intoxi-
cation. Cardiac cellular effects of GBH were reviewed along with few case reports in men and scanty larger
studies. We observed in two mammalian species (rats and rabbits) direct cardiac electrophysiological changes,
conduction blocks and arrhythmias among GBH-mediated effects. Plasmatic (and urine) level determinations
of G and electrocardiographic Holter monitoring seem warranted to ascertain whether cardiovascular risk
among agro-alimentary workers might be defined.” (7)

* Tj. DDT.

> Met-Hb (albo metHDb), tzn. methemoglobiny, pochodnej hemoglobiny, powstajacej wskutek utlenienia zelaza do III
stopnia, co powoduje niezdolno$¢ tak zmienionej hemoglobiny do transportu tlenu.

- ,,Poziom methemoglobiny (MetHb) 15-20% — oprocz sinicy, pacjent zglasza bole glowy, zawroty gtowy, ogélne rozbi-
cie, kotatania serca. Wystepuje niedostateczne zaopatrzenie tkanek w tlen;

- wyzsze stezenia methemoglobiny mogg si¢ przyczyni¢ do utraty przytomnosci, wstrzasu, spadku temperatury ciata,
sennosci, $pigczki, a nawet zgonu.

Wzrost methemoglobiny we krwi moga powodowa¢ takze przyjmowane leki: nitroprusydek sodu, fenacetyna, sulfona-
midy, azotany, rowniez te zawarte w pokarmach pochodzenia roslinnego, lidokaina, benzokaina.”
(http://wylecz.to/pl/badania/badania-laboratoryjne/badanie-poziomu-methemoglobiny.html#popupClose ). ,,Do lekéw
najczgsciej generujagcych metHb naleza, m.in.: dapson, ksylokaina/benzokaina, nitrogliceryna, fenacetyna, sulfonamidy,
niektore leki przeciwmalaryczne. Ten sam efekt moga wywiera¢ niektdre $rodki chemii gospodarczej (azotany, azotyny,
chloryny, anilina).” (http://www.diag.pl/Badanie-Methemoglobina-ilosciow0.93+M56e81509034.0.html ).

15



8) Antoniou i in. (2011) dokonali przegladu wynikow badan wplywu glifosatu i Roundupu na zdrowie

zwierzat i ludzi na podstawie ok. 350 publikacji naukowych. Cytuje wybrane wyniki:
“The 2002 review of glyphosate claims “no relevant effects” in tests for delayed neurotoxicity. But gly-
phosate is an organophosphate, a class of chemicals known to have neurotoxic effects, so claims of “no rele-
vant” neurotoxic effects demand a strong and transparent evidence base to back them up.
In fact, studies from the open literature have found neurotoxic effects of glyphosate:

e An epidemiological study carried out in Minnesota, USA found that the children of pesticide applica-
tors exposed to glyphosate had an increased incidence of neurobehavioral disorders.291

¢ Inan acute poisoning incident, a man who accidentally sprayed himself with glyphosate developed
the neurological disorder Parkinsonism.292

e A toxicological study on rats found that glyphosate depletes the neurotransmitters serotonin (sero-
tonin is associated with feelings of well-being and is known as the “happiness hormone”) and dopamine.293

o Glyphosate causes a loss of mitochondrial transmembrane potential (a hallmark of cellular injuries) in
rat brain cells.294

e Glyphosate and Roundup act synergistically with the organophosphate insecticide diazinon in neuro-
blastoma (nerve cancer) cells. Glyphosate and Roundup become more neurotoxic when the cells have been
pre-exposed to diazinon. Roundup is more toxic than glyphosate and produces effects at a concentration as
low as 10 ppb, which is equivalent to a glyphosate concentration of 0.5 nM. Unusual dose-response relation-
ships are found with both glyphosate and Roundup, which the authors say merit further investigation as they
indicate that the relationship between concentration and toxicity at low concentrations may not be entirely
predictable.295

Reproductive and developmental toxicity and endocrine disruption

The 2002 review notes that studies on glyphosate and glyphosate trimesium found reduced pup weight and
decrease in litter size and pup body weight gain, but says these effects are confined to high, “parentally toxic
doses”. The review adds that effects include lower number of viable foetuses and reduced foetal weight, re-
tarded ossification (bone formation), and higher incidence of skeletal and/or visceral (internal organ) anoma-
lies. Effects of glyphosate trimesium include increased post-implantation losses (miscarriage), reduced foetal
weight, and increased incidence of rib “variations” at maternally toxic doses.

The 2002 review gives a developmental NOAEL (the highest level at which the effect being looked for is
not found) of 300 mg/kg bw/d for glyphosate and 40 mg/kg bw/d for glyphosate trimesium. However, studies
from the open literature have found adverse reproductive and developmental effects, in some cases at much
lower levels. While we have discussed some of these studies in the above sections, we provide a comprehen-
sive summary as follows:

e Glyphosate herbicide alters hormone levels in female catfish and decreases egg viability. The study
concludes that the presence of glyphosate in water is harmful to catfish reproduction.296

e Roundup disrupts production of the steroid hormone progesterone in mouse cells by disrupting ex-
pression of a regulatory protein.297

e Roundup causes decreased sperm numbers and increased abnormal sperms in rats.298

e A commercial formulation of glyphosate was found to be a potent endocrine disruptor in rats, causing
disturbances in their reproductive development after they were exposed during puberty.299

e In human cells, glyphosate-based herbicides prevent the action of androgens, the masculinising hor-
mones, at levels up to 800 times lower than glyphosate residue levels allowed in some GM crops used for
animal feed in the United States. DNA damage is found in human cells treated with glyphosate-based herbi-
cides at these levels. Glyphosate-based herbicides also disrupt the action and formation of estrogens, the fem-
inizing hormones.300 This in vitro study found the first toxic effects of glyphosate-based herbicide at 5 ppm,
and the first endocrine disrupting actions at 0.5 ppm — 800 times less than the 400 ppm level authorized by the
US Environmental Protection Agency (EPA) in some animal feeds.301 302

Glyphosate acts synergistically with estrogen, disrupting estrogen-regulated gene expression in human
cells.303

Glyphosate is toxic to human placental cells and this effect increases in the presence of Roundup adjuvants.
Roundup acts as an endocrine disruptor, inhibiting an enzyme responsible for estrogen production. The au-
thors conclude that Roundup could cause reproductive problems in humans at levels below those used in agri-
culture.304 The authors suggest that their results could explain epidemiological findings of increased prema-
ture births and miscarriages in female members of farming families using glyphosate.305 306
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Glyphosate and Roundup damage human embryonic cells and placental cells, in concentrations well below
those recommended for agricultural use. The study’s authors conclude that Roundup may interfere with hu-
man reproduction and embryonic development.” (8, s. 35-37)

9) “The publication of a study in 2010 showing that a glyphosate herbicide formulation and glyphosate
alone caused malformations in the embryos of Xenopus laevis and chickens caused a scientific and political
controversy. Debate centred on the effects of the production and consumption of genetically modified
Roundup® Ready® soy, which is engineered to tolerate applications of glyphosate herbicide. This study,
along with others indicating teratogenic and reproductive effects from glyphosate herbicide exposure, was
rebutted by the German Federal Office for Consumer Protection and Food Safety, BVL, as well as in indus-
try-sponsored papers. These rebuttals relied partly on unpublished industry-sponsored studies commissioned
for regulatory purposes, which, it was claimed, showed that glyphosate is not teratogenic or a reproductive
toxin. However, examination of the German authorities’ draft assessment report (DAR) on the industry stud-
ies, which underlies glyphosate’s EU authorisation, revealed further evidence of glyphosate’s teratogenicity.
Nevertheless, the German and EU authorities minimized these findings in their assessment and set a poten-
tially unsafe acceptable daily intake (ADI) level for glyphosate.

This paper reviews the evidence on the teratogenicity and reproductive toxicity of glyphosate herbicides and
concludes that a new and transparent risk assessment needs to be conducted by scientists who are independent
of industry and of the regulatory bodies that were involved in the existing authorisation of glyphosate. (...)

A substantial body of evidence demonstrates that glyphosate and Roundup cause teratogenic effects and other
toxic effects on reproduction, as well as genotoxic effects. From an objective scientific standpoint, attempts
by industry and government regulatory bodies to dismiss this research are unconvincing and work against the
principle that it is the responsibility of industry to prove that its products are safe and not the responsibility of
the public to prove that they are unsafe. The precautionary principle would suggest that glyphosate and its
commercial formulations should undergo a new risk assessment, taking full account of the entirety of the
peer-reviewed scientific literature as well as the industry-sponsored studies. Experience to date suggests that
the new risk assessment should be conducted with full public transparency by scientists who are independent
of industry.” (9)

10) “Pesticides are used throughout the world as mixtures called formulations.They contain adjuvants,
which are often kept confidential and are called inerts by the manufacturing companies, plus a declared active
principle, which is usually tested alone. We tested the toxicity of 9 pesticides, comparing active principles and
their formulations, on three human cell lines (HepG2, HEK293, and JEG3). Glyphosate, isoproturon, flu-
roxypyr, pirimicarb, imidacloprid, acetamiprid, tebuconazole, epoxiconazole, and prochloraz constitute, re-
spectively, the active principles of 3 major herbicides, 3 insecticides, and 3 fungicides. We measured mito-
chondria activities, membrane degradations, and caspases 3/7 activities. Fungicides were the most toxic from
concentrations 300—600 times lower than agricultural dilutions, followed by herbicides and then insecticides,
with very similar profiles in all cell types.

Despite its relatively benign reputation, Roundup was among the most toxic herbicides and insecticides
tested. Most importantly, 8 formulations out of 9 were up to one thousand times more toxic than their
active principles. Our results challenge the relevance of the acceptable daily intake for pesticides because
this norm is calculated from the toxicity of the active principle alone. Chronic tests on pesticides may not
reflect relevant environmental exposures if only one ingredient of these mixtures is tested alone. (...)

It is commonly believed that Roundup is among the safest pesticides. This idea is spread by manufacturers,
mostly in the reviews they promote [39, 40], which are often Cite in toxicological evaluations of glyphosate-
based herbicides. However, Roundup was found in this experiment to be 125 times more toxic than gly-
phosate. Moreover, despite its reputation, Roundup was by far the most toxic among the herbicides and in-
secticides tested.” (10)

11),,The study of combined effects of pesticides represents a challenge for toxicology. In the case of the
new growing generation of genetically modified (GM) plants with stacked traits, glyphosate-based herbicides
(like Roundup) residues are present in the Roundup-tolerant edible plants (especially corns) and mixed with
modified Bt insecticidal toxins that are produced by the GM plants themselves. The potential side effects of
these combined pesticides on human cells are investigated in this work. Here we have tested for the very first
time Cryl Ab and CrylAc Bt toxins (10 ppb to 100 ppm) on the human embryonic kidney cell line 293, as
well as their combined actions with Roundup, within 24 h, on three biomarkers of cell death: measurements
of mitochondrial succinate dehydrogenase, adenylate kinase release by membrane alterations and caspase 3/7
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inductions. Cryl Ab caused cell death from 100 ppm. For CrylAc, under such conditions, no effects were
detected. The Roundup tested alone from 1 to 20 000 ppm is necrotic and apoptotic from 50 ppm, far below
agricultural dilutions (50% lethal concentration 57.5 ppm). The only measured significant combined effect
was that Cryl Ab and CrylAc reduced caspases 3/7 activations induced by Roundup; this could delay the
activation of apoptosis. There was the same tendency for the other markers. In these results, we argue that
modified Bt toxins are not inert on nontarget human cells, and that they can present combined side-effects
with other residues of pesticides specific to GM plants.” (11)
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A. Lista wybranych zagrozen ze strony glifosatu na podstawie badan na zwierzetach

1. Ogolnie, przeglady badan naukowych wykazaly, ze:

a) poza jednym, wszystkie analizowane badania zwierzat zywionych paszg bazujacg na genetycznie mo-
dyfikowanych zbozach opornych na Roundup (GM Roundup Ready feed), badania niezalezne od przemystu
GMO, wykazaly istotny wptyw pozostatosci glifosatu na te zwierzeta (13),

b) zaréwno glifosat, jak i Roundup przyczyniajg si¢ u zwierzat do:

- zarO6wno teratogenicznych, jak i innych toksycznych skutkéw w sferze reprodukcji
- oraz do skutkéw genotoksycznych (30).

2. Im wiecej glifosatu w paszy, tym wiecej defektéw urodzeniowych w stadzie, jak, np. w przypadku
prosiat (6):
a) atrofia uszu,
b) deformacje kregostupa,
¢) deformacje czaszki,
d) dziura w czaszce,
e) atrofia nog,

3. W badaniu wplywu pozostalo$ci glifesatu w GM soji na rozwielitki wykazano jego zwigzek z (27),
(27a):
a) wyzsza $miertelno$cia,
b) zredukowanym wzrostem i ptodno$ciag w pewnych fazach cyklu zyciowego,
¢) opozniona reprodukcja i zmniejszong ogdlng liczba potomstwa.

4. W przypadku pszczét glifosat:
a) zaburza ich nawigacj¢ (przestrzenne uczenie si¢) (31),
b) moze redukowac ich wrazliwo$¢ na nektar i ostabia¢ uczenie si¢ (32),
¢) jest podejrzany o istotne przyczynianie si¢ do znikania rodzin pszczelich (tzw. CCD — bee Colony
Collapse Disorder) (33).

5. Najnowszy kompleksowy zestaw zagrozen ze strony glifosatu, a takze czeSciowo Roundupu — obej-
mujacy 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:

6) “The more glyphosate in the feed, the higher the number of birth defects in the herd (...)The piglets
showed different abnormalities, including ear atrophy, spinal and cranial deformations, hole in the skull, and
leg atrophy” (6)

13) “Glyphosate residues in GM Roundup Ready crops are largely ignored in studies used for GMO regula-
tory safety assessments, according to a new review published in Environmental Sciences Europe.
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The review also found that all but one of the animal feeding studies performed by researchers independent of
the GMO industry found significant effects in animals fed GM Roundup Ready feed.” (13)

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 al-
terations 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),

28) ,,Wyniki ostatnich badan Sopinskiej, Grochala i Niezgody (15) wskazuja, ze Roundup, zawierajacy
glifosat, jest toksyczny dla ryb oraz powoduje spadek aktywnos$ci systemu immunologicznego, a takze zabu-
rzenia w funkcjonowaniu watroby i nerek. Doniesienia te sg alarmujace, poniewaz konsekwencja ich moga
by¢ bardzo powazne choroby.” [28]

29) Obszernego przegladu badan wptywu glifosatu 1 herbicydow bazujacych na glifosacie (GBH), w tym
zwlaszcza Roundupu, dokonuje praca Gressa i in. (2015). Cytuje gtowne wyniki:
,.In glyphosate (G)-based herbicides (GBHs), the declared active principle G is mixed with several adjuvants
that help it to penetrate the plants’ cell membranes and its stabilization and liposolubility. Its utilization is
growing with genetically modified organisms engineered to tolerate GBH. Millions of farmers suffer poison-
ing and death in developing countries, and occupational exposures and suicide make GBH toxicity a world-
wide concern. As GBH is found in human plasma, widespread hospital facilities for measuring it should be
encouraged. Plasma determination is an essential prerequisite for risk assessment in GBH intoxication. Only
when standard ECGs were performed, at least one abnormal ECG was detected in the large majority of cases
after intoxication. QTc prolongation and arrhythmias along with first-degree atrioventricular block were ob-
served after GBH intoxication. Thus, life-threatening arrhythmias might be the cause of death in GBH intoxi-
cation. Cardiac cellular effects of GBH were reviewed along with few case reports in men and scanty larger
studies. We observed in two mammalian species (rats and rabbits) direct cardiac electrophysiological changes,
conduction blocks and arrhythmias among GBH-mediated effects. Plasmatic (and urine) level determinations
of G and electrocardiographic Holter monitoring seem warranted to ascertain whether cardiovascular risk
among agro-alimentary workers might be defined.” (29)

30) Przeglad badan wptywu glifosatu i Roundupu na zwierze¢ta prowadzi do ogdlnego wniosku: ,,A substan-
tial body of evidence demonstrates that glyphosate and Roundup cause teratogenic effects and other toxic
effects on reproduction, as well as genotoxic effects. “ (30)

31),, We found that honeybees that had been fed with solution containing 10 mg 1-1 GLY (GLY = glifosat
— przyp. red.) spent more time performing homeward flights than control bees or bees treated with lower con-
centrations. They also performed more indirect homing flights. Moreover, the proportion of direct homeward
flights performed after a second release from the same site increased in control bees but not in treated bees.
These results suggest that, in honeybees, exposure to levels of GLY commonly found in agricultural settings
impairs the cognitive capacities needed to retrieve and integrate spatial information for a successful return to
the hive. Therefore, honeybee navigation is affected by ingesting traces of the most widely used herbicide
worldwide, with potential long-term negative consequences for colony foraging success.” (31)

32) “We studied the effects of field-realistic doses of GLY on honeybees exposed chronically or acutely to
the herbicide. We focused on sucrose sensitivity, elemental and non-elemental associative olfactory condi-

20



tioning of the proboscis extension response (PER), and foraging-related behaviour. We found a reduced sensi-
tivity to sucrose and learning performance for the groups chronically exposed to GLY concentrations within
the range of recommended doses. When olfactory PER conditioning was performed with sucrose reward with
the same GLY concentrations (acute exposure), elemental learning and short-term memory retention de-
creased significantly compared with controls. Non-elemental associative learning was also impaired by an
acute exposure to GLY traces. Altogether, these results imply that GLY at concentrations found in agro-
ecosystems as a result of standard spraying can reduce sensitivity to nectar reward and impair associative
learning in honeybees. However, no effect on foraging-related behaviour was found. Therefore, we speculate
that successful forager bees could become a source of constant inflow of nectar with GLY traces that could
then be distributed among nestmates, stored in the hive and have long-term negative consequences on colony
performance.” (32)

33) “The exposure, physiological damage, and biological impact of glyphosate are consistent with all of the
known conditions related to CCD (bee Colony Collapse Disorder — przyp. red.) as shown in Table 1. Of all of
the potential individual factors implicated in CCD, glyphosate is the only compound extensively used world-
wide where CCD occurs that impacts all of them. That compound, again, is the patented mineral chelator
(USPTO, 1964), herbicide, and antibiotic (USPTO, 2000), glyphosate. New studies refer to his compound as
the most biologically disruptive chemical in our environment (Samsel and Seneff, 2013). (...)

Table 1. Common characteristics of glyphosate with CCD.

Glyphosate CCD
Mineral chelator, lowers nutrients in plants Malnutrition (the only universal
condition

for all CCD!

Antibiotic to beneficial bacteria Loss of Lactobacillus and
Bifidobacteria
(esp. Lactobacillus and Bifidobacteria spp.) (critical  beneficial bacteria for
digestion)
(Low mineral content of plants)
Neurotoxin Neurological challenge
Endocrine hormone disruption Disoriented
Immune suppressant Suppressed immune system
Stimulates fungal pathogens Nosema increased
Present throughout the foraging period High environmental exposure

Persistent, accumulative
Present in honey, nectar and other plant products

Zrodto: www.gmoevidence.com/wp-content/uploads/2013/08/BeesYet Another Suspect in CCD 2 .pdf

(...) Glyphosate is an organic phosphonate compound that was first patented as a broad-spectrum, cat-ionic
metal chelator by Stauffer Chemical Company in 1964 (USPTO, 1964), as an herbicide by Monsanto Com-
pany in 1974 (USPTO, 1974), and as an antibiotic by Monsanto Company in 2000 (USPTO, 2000). All of
these uses are based on its ability to ‘grab onto’ and form a chelate complex that immobilizes mineral nutri-
ents such as Ca, Fe, Co, Cu, Mn, Mg, Ni, Zn, etc. (Glass, 1984). These metal nutrients serve as metal co-
factors for various enzyme systems in plants,microorganisms, and animals. Once these metal nutrients are
chelated by glyphosate in soil or plants, they become physiologically unavailable as co-factors for many en-
zymatic and other physiological functions.

The broad-spectrum toxicity of glyphosate to plants initially simplified weed control, especially with selec-
tivity provided by genetically engineered glyphosate-tolerant (Roundup Ready®, RR) plants, so that gly-
phosate could be applied directly to the RR plants without killing them. This use has led to an estimated an-
nual indiscriminate usage of 880 million pounds of this mineral-immobilizing herbicide and antibiotic in the
US. There is nothing in the genetic engineering process, however, that does anything to the glyphosate that is
applied to these plants that are foraged by bees.

Glyphosate is systemic in plants: As a phloem mobile chemical, glyphosate from foliar, stem, or root up-
take is systemic in plants where it accumulates in flower and reproductive parts, root and shoot tips, and leg-
ume nodules (Huber, 2010; Johal and Huber, 2009). Much of the glyphosate will remain in the plant and it
can accumulate over years in perennial plants such as alfalfa, vine, fruit, and nut crops and environmental
perennial species. It is an active mineral chelator in the treated plant for as many as 8 to 15 days after applica-
tion before becoming sequestered in flower parts, other meristematic tissues, or soil. As little as 12 gm/acre
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(1/40th of herbicidal rate and well below the general 12-16 % drift rate) inhibits root uptake and translocation
of Fe, Mn, Zn and other nutrients so that plants exposed to glyphosate directly or through drift in air or water
have lower nutrient kontent (Bellaloui et al, 2009, 2011; Bott et al, 2008, 2011; Cakmak et al, 2009; Eker et
al, 2006; Huber, 2010, 2012; Zobiole et al 2012).

Minerals in glyphosate-tolerant plants may be impacted even more by glyphosate than those in non-tolerant
plants since there is nothing in the genetic engineering that does anything to nullify the glyphosate and its
chelating effect on mineral nutrients. Since plant products are the source of essential mineral nutrients, bees
may become mineral deficient, malnourished, have a weakened immune system, and be more susceptible to
infections and abiotic (environmental) stresses.” (33)
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(27a) Cuhra, M., Traavik, T., Dando, M., Primicerio, R., Holderbaum, D. and Behn, T. (2015), Glyphosate-
Residues in Roundup-Ready Soybean Impair Daphnia magna Life-Cycle,

Journal of Agricultural Chemistry and Environment, 4, 24-36. doi: 10.4236/jacen.2015.41003.
http://www.scirp.org/journal/PaperInformation.aspx?paperID=53681#.VNE6G3Z X1 .tZ

[28] Pienigzek D. i in., 2003, Glifosat - nietoksyczny pestycyd, Medycyna Pracy 2003; 54 (6): 579-583.
(http://test.imp.lodz.pl/upload/oficyna/artykuly/pdf/full/Pie1 3-06m-03.pdf

(29) Gress S. et al., Glyphosate-based herbicides potently affect cardiovascular system in mammals: review
of the literature, Cardiovascular Toxicology, 2015 Apr; Vol. 15 (2), pp. 117-26;
(http://link.springer.com/article/10.1007%2Fs12012-014-9282-y)

(30) ) Antoniou M, Habib MEM, Howard CV, Jennings RC, Leifert C, et al. (2012) Teratogenic Effects of
Glyphosate-Based Herbicides: Divergence of Regulatory Decisions from Scientific Evidence, J. of Environ-
mental and Analytical Toxicology, 23 June 2012, S4:006. (doi: 10.4172/2161-0525.S4-006)
(http://www.omicsonline.org/teratogenic-effects-of-glyphosate-based-herbicides-divergence-of-regulatory-
decisions-from-scientific-evidence-2161-0525.S4-006.php?aid=7453 )

(31) Balbuena M.S. et al., 2015, Effects of sublethal doses of glyphosate on honeybee navigation, The Jour-
nal of Experimental Biology (2015) 218, 2799-2805 (doi:10.1242/jeb.117291).

(32) Herbert L.T. et al., 2014, Effects of field-realistic doses of glyphosate on honeybee appetitive behav-
iour, J. of Exp. Biol., 2014 Oct 1; 217(Pt 19): 3457-64.

(doi: 10.1242/eb.109520). Epub 2014 Jul 25. (http://www.ncbi.nlm.nih.gov/pubmed/25063858)

(33) Huber D.D., 2013, Is glyphosate a contributing cause of bee colony collapse disorder (CCD)?

(http://www.gmoevidence.com/wp-content/uploads/2013/08/BeesYet_Another_Suspect_in CCD_2_.pdf
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IV. Wybrane wyniki badan wplywu Roundupu na zwierzeta
(stan na 17.02.2016)

A. Lista wybranych zagrozen ze strony Roundupu na podstawie badan na zwierzetach na podsta-
wie publikacji naukowych

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

C. Bibliografia/ zrodla

A. Lista wybranych zagrozen ze strony Roundupu na podstawie badan na zwierzetach

I. Ogélnie, przeglad badan (30) wykazal, ze zaréwno glifosat, jak i Roundup przyczyniaja si¢ u zwie-
rzat do:
- zarO6wno teratogenicznych, jak i innych toksycznych skutkéw w sferze reprodukcji
- oraz do skutkéw genotoksycznych.

II. W szczeg6lno$ci, wykazano m. in.:

1) toksyczny wplyw na serce u krélikdw i szczurdw,

2) organiczne uszkodzenia watroby u szczurow,

3) organiczne uszkodzenia nerek u szczurow,

4) rozwdj u szczurdéw pijacych wode z Roundupem w §ladowych ilosciach (dopuszczonych normami
dla ludzi) o0 200% do 300% wigcej duzych guzéw nowotworowych niz u tych niepijacych wody z
Roundupem,

5) Roundup w stgzeniach ponizej 0,5%, tj. podobnych do tych, ktore wystepuja w wodzie po opry-
skach rolniczych:

a) zmienia funkcj¢ jader u szczurdw,

b) negatywnie wplywa na jako$¢ spermy (moze zaktoci¢ rownowage pomigdzy hormonami picio-
wymi: estrogenami i androgenami, co w dluzszym okresie moze zaktdci¢ reprodukceje u ssa-
kow),

6) toksyczny dla ryb oraz powoduje spadek aktywnosci systemu immunologicznego, a takze zaburze-

nia w funkcjonowaniu watroby i nerek.

7) zagrozenie dla pszczot 1 innych owadow (7).

III. 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 omowien:

9) “Roundup had toxic effects on the hearts of rabbits and rats in a new study led by Steeve Gress and con-
ducted in the lab of Prof Gilles-Eric Seralini. Doses were equivalent to those that would be expected in acute
poisoning incidents. The hearts were tested "ex vivo" — removed from the animals at the time of sacrifice and
kept alive in solution.

Glyphosate alone — the supposed "active" ingredient of Roundup — had no such effects, though it is this sub-
stance in isolation that is tested and assessed for long-term safety in regulatory approvals. This confirms the
findings of other animal and test tube studies that complete pesticide formulations are more toxic than their

isolated "active" ingredients.

The findings of the new study may provide an explanation for anecdotal reports from hunters of rabbits dying
suddenly after crossing a Roundup-sprayed field, and from pet owners of dogs dying of seizures after expo-
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sure to Roundup-sprayed lawns — as well as cases of heart problems documented in people after Roundup
poisoning.” (9) (na podstawie (10))

13) “Glyphosate residues in GM Roundup Ready crops are largely ignored in studies used for GMO regula-
tory safety assessments, according to a new review published in Environmental Sciences Europe.
The review also found that all but one of the animal feeding studies performed by researchers independent of
the GMO industry found significant effects in animals fed GM Roundup Ready feed.” (13)

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), potwierdzone uszkodze-
nia watroby i nerek w badaniach (14a), (14b), (14c¢), (14d)

18) ,,Z kolei o faktycznych zagrozeniach zdrowia, zarowno zwierzat, jak i ludzi, $wiadczy rosngca liczba
obserwacji i do§wiadczen laboratoryjnych, stanowigcych model odniesienia do zwierzat i ludzi®. Wyraznie
wskazujg na to zwlaszcza wyniki niedawnych 2-letnich badan na szczurach, w ktorych potwierdzono szoku-
jace skutki spozywania GM kukurydzy odpornej na Roundup (MON-00603-6, powszechnie nazywanej
NK603); wazniejsze z nich to’:

a. Do 50% samcow i 70% samic zywionych GM kukurydza umarto przedwcze$nie w poréwnaniu ze $mier-
cig 30% samcow 1 20% samic w grupie kontrolnej (bez GM kukurydzy).

b. Szczury karmione kukurydza GMO i §ladowymi ilosciami Roundup doznaty powaznych obrazen, w tym
organiczne uszkodzenia watroby i uszkodzenia nerek.

¢. We wszystkich grupach u obu plci wystapito 2-3 razy wiecej nowotwordw i podobnie 2-3 razy wigcej
przypadkow $mierci samic niz w grupie kontrolne;.

d. Szczury, szczegolnie samice, ktore pity sladowe iloSci Roundup (na poziomach prawnie dozwolonych w
sieci wodociggowej) rozwingty o 200% do 300% wigcej duzych guzoéw niz te niepijace wody z Roundupem.
Fakty te sg tym bardziej niepokojace, ze komorki szczura maja budowe biologiczng i morfologiczng bardzo
podobng do ludzkich.” (18)

26) ,,A new study in rats found that Roundup altered testicular function after only 8 days of exposure at a
concentration of only 0.5%, similar to levels found in water after agricultural spraying. (...)
Roundup was found to change gene expression in sperm cells, which could alter the balance of the sex hor-
mones androgen and estrogen. A negative impact on sperm quality was confirmed, raising questions about
impaired sperm efficiency. The authors suggested that repeated exposures to Roundup at doses lower than
those used in agriculture could damage mammalian reproduction over the long term.” (26) — na podstawie
(26a)

28) ,,Wyniki ostatnich badan Sopinskiej, Grochala i Niezgody (15) wskazuja, ze Roundup, zawierajacy
glifosat, jest toksyczny dla ryb oraz powoduje spadek aktywnoS$ci systemu immunologicznego, a takze zabu-

6
7

Por. przeglad takich badan w ,,Biuletynie Komitetu Ochrony Przyrody PAN” 2011, Vol. 2.
G.-E. Séralini et al., Long term toxicity of a Roundup herbicide and a Roundup-tolerant genetically modified
maize. ,,Food and Chem. Toxicol.” November 2012, Volume 50, Issue 11.
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rzenia w funkcjonowaniu watroby i nerek. Doniesienia te sg alarmujace, poniewaz konsekwencja ich moga
by¢ bardzo powazne choroby.” [28]

29) Obszernego przegladu badan wptywu glifosatu i herbicydow bazujacych na glifosacie (GBH), w tym
zwlaszcza Roundupu, dokonuje praca Gressa i in. (2015). Cytuje gtowne wyniki:
,.In glyphosate (G)-based herbicides (GBHs), the declared active principle G is mixed with several adjuvants
that help it to penetrate the plants’ cell membranes and its stabilization and liposolubility. Its utilization is
growing with genetically modified organisms engineered to tolerate GBH. Millions of farmers suffer poison-
ing and death in developing countries, and occupational exposures and suicide make GBH toxicity a world-
wide concern. As GBH is found in human plasma, widespread hospital facilities for measuring it should be
encouraged. Plasma determination is an essential prerequisite for risk assessment in GBH intoxication. Only
when standard ECGs were performed, at least one abnormal ECG was detected in the large majority of cases
after intoxication. QTc prolongation and arrhythmias along with first-degree atrioventricular block were ob-
served after GBH intoxication. Thus, life-threatening arrhythmias might be the cause of death in GBH intoxi-
cation. Cardiac cellular effects of GBH were reviewed along with few case reports in men and scanty larger
studies. We observed in two mammalian species (rats and rabbits) direct cardiac electrophysiological changes,
conduction blocks and arrhythmias among GBH-mediated effects. Plasmatic (and urine) level determinations
of G and electrocardiographic Holter monitoring seem warranted to ascertain whether cardiovascular risk
among agro-alimentary workers might be defined.” (29)

30) Przeglad badan wptywu glifosatu i Roundupu na zwierze¢ta prowadzi do ogdlnego wniosku: ,,A substan-

tial body of evidence demonstrates that glyphosate and Roundup cause teratogenic effects and other toxic
effects on reproduction, as well as genotoxic effects. “ (30)

C. Bibliografia/ zrodla

(7) Mullin C.A. et al., 2015, The formulation makes the honey bee poison, “Pesticide Biochemistry and
Physiology”, Volume 120, May 2015, Pages 27-35. (http://ac.els-cdn.com/S0048357514002533/1-s2.0-
S0048357514002533-main.pdf? tid=1d42e436-dd3e-11e5-b398-
00000aab0f02&acdnat=1456569642 ebc7dl1a5¢7¢3771dd0e3958b9d3alca

(9) Roundup is toxic to the heart — new study (http://www.gmwatch.eu/index.php/news/archive/2014/15802

(10) Gress, S. et al (2014). Cardiotoxic electrophysiological effects of the herbicide Roundup® in rat and
rabbit ventricular myocardium in vitro, Cardiovascular Toxicology, Epub 2 Dec 2014.
(http://link.springer.com/article/10.1007/s12012-014-9299-2)

(18) Séralini, G.-E. et al., Long term toxicity of a Roundup herbicide and a Roundup-tolerant genetically
modified maize. ,,Food and Chem. Toxicol.” 2012, Volume 50, Issue 11, s. 42214231
(http://dx.doi.org/10.1016/j.fct.2012.08.005)
http://www.sciencedirect.com/science/article/pii/S0278691512005637 oraz

— Seralini G-E et al., Republished study: long-term toxicity of a Roundup herbicide and a Roundup-
tolerant genetically modified maize, “Environmental Sciences Europe”, 2014, 26:14 (DOI:
10.1186/s12302-014-0014-5);

cyt. za
— Nowak J.J., Uwalnianie GMO do srodowiska rolniczego i zywnosci a bezpieczenstwo zZywnosciowe, W
A. Bobko i K. Cynk, red. nauk., ,,Genetycznie modyfikowane organizmy jako przedmiot oceny moral-
nej”, Wyd. Uniwersytetu Rzeszowskiego, Rzeszow 2014.

(13) Glyphosate residues in Roundup Ready crops are ignored in safety studies
(http://www.gmwatch.org/news/latest-news/16423-glyphosate-residues-in-roundup-ready-crops-are-ignored-
in-safety-studies

(14) Get glyphosate out of our bread and food — action updates (http://www.gmwatch.org/news/latest-
news/16386-get-glyphosate-out-of-our-bread-and-food-action-updates

(14a) Russia Today on study confirming liver and kidney damage from Roundup exposure
(http://www.gmwatch.org/news/latest-news/16383-russia-today-on-study-confirming-liver-and-kidney-
damage-from-roundup-exposure

(14b) More evidence of Roundup's link to kidney, liver damage (http://www.gmwatch.org/news/latest-
news/16377-more-evidence-of-roundup-s-link-to-kidney-liver-damage
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(14c) Gene expression analysis confirms Roundup causes liver and kidney damage at very low doses
(http://www.gmwatch.org/news/latest-news/16375-gene-expression-analysis-confirms-roundup-causes-liver-
and-kidney-damage-at-very-low-doses

(14d) GM Feed Toxic, New Meta-Analysis Confirms, ISIS Report 05/09/11 (http://www.i-
sis.org.uk/GM_Feed toxic_new_metaanalysis_confirms.php

(26) Roundup damages sperm — new study (http://gmwatch.org/index.php/news/archive/2014/15494

(26a) Cassault-Meyer E. et al., 2014, An acute exposure to glyphosate-based herbicide alters aromatase
levels in testis and sperm nuclear quality, Environ Toxicol Pharmacol. 2014 Jul; 38(1):131-40. doi:
10.1016/j.etap.2014.05.007. Epub 2014 May 27 (http://www.ncbi.nlm.nih.gov/pubmed/24930125

[28] Pienigzek D. i in., 2003, Glifosat - nietoksyczny pestycyd?, Medycyna Pracy 2003; 54 (6): 579-583.
(http://test.imp.lodz.pl/upload/oficyna/artykuly/pdf/full/Pie1 3-06m-03.pdf

(29) Gress S. et al., Glyphosate-based herbicides potently affect cardiovascular system in mammals: review
of the literature, Cardiovascular Toxicology, 2015 Apr; Vol. 15 (2), pp. 117-26;
(http://link.springer.com/article/10.1007%2Fs12012-014-9282-y)

(30) ) Antoniou M, Habib MEM, Howard CV, Jennings RC, Leifert C, et al. (2012) Teratogenic Effects of
Glyphosate-Based Herbicides: Divergence of Regulatory Decisions from Scientific Evidence, J. of Environ-
mental and Analytical Toxicology, 23 June 2012, S4:006. (doi: 10.4172/2161-0525.54-006)
(http://www.omicsonline.org/teratogenic-effects-of-glyphosate-based-herbicides-divergence-of-regulatory-
decisions-from-scientific-evidence-2161-0525.S4-006.php?aid=7453 )
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V. Narazenie Srodowiskowe ludzi na glifosat, jego metabolit AMPA
lub/i pozostalosci Roundupu
(stan na 17.02.2016)

A. Lista wybranych narazen Srodowiskowych ludzi na_glifosat i pozostalo$ci Roundupu
B. Streszczenia i cytaty z publikacji badan lub ich oméwien:
C. Bibliografia/ zrédia

A. Lista wybranych narazen Srodowiskowych ludzi na glifosat, jego metabolit AMPA lub/i pozostalo$ci
Roundupu na podstawie publikacji badan lub ich oméwien

1. Glifosat, jego metabolit AMPA lub/i pozostatosci Roundupu sa z roku na rok wykrywane w powietrzu,
glebie i wodzie w coraz wigkszej liczbie probek; zwigksza si¢ systematycznie narazenie ludzi na te zwiazki.
(28)

2. W Unii Europejskiej, przy wprowadzaniu genetycznie modyfikowanej (GM) soji na rynek UE, 200-
krotnie zwiekszono europejska norme pozostalosci glifosatu w ziarnie soji. [25]

3. W USA w okresie od 1995 do 2014 (czyli w okresie wprowadzenia i rozwoju upraw GMO) zanotowano
20-krotny (tj. do 2000%) wzrost zuzycia glifosatu, w swiecie zas w tym okresie 15-krotny (tj. do 1500%)
wzrost. (21)

3a) W pierwszym w USA badaniu, w 2014, na obecno$¢ glifosatu w mleku karmigcych matek wykryto

glifosat w 3. probkach na 10 prébek!

Glifosat w ich mleku byt na poziomie od 76 pg/l do 166 pg/l, tzn. 760 to 1600 razy wickszy (tj. na poziomie
od 76 000% do 160 000%) niz limit dla zawartosci pestycydow w wodzie pitnej ustalony dyrektywa UE.

Ale z kolei byl nizszy niz limit dla zawartos$ci glifosatu ustalony w USA, tzw. MCL (maximum contami-
nant level) rowny 700 ng/l.

Z kolei inne badania, przeprowadzone na zlecenie Moms Across America and Sustainable Pulse, wykryty
glifosat w ponad 37% probek uryny i w 62% probek wody pitnej w USA. (8)

3b) W badaniu w USA w 2015 r., az 93% probek zawierato glifosat w urynie na przecigtnym poziomie
3,096 ppb — przy przecigtnie 1 ppb wykrywanym $rednio u 43,9% probek uryny w Europie. (30), (30a)

3¢) W USA wykryto glifosat (4):
a) w 62% probek nieekologicznego (non-organic) miodu,
b) w 45% probek ekologicznego miodu — na podobnym poziomie jak w miodzie nieekologicznym (!),
¢) w 36% probek sosu sojowego,
d) w 0% prébek ekologicznego (organic) sosu sojowego.

3¢) W USA, w stanach Mississippi, lowa i Indiana wykryto glifosat w od 60% do 100% probek zaréwno
powietrza, jak i wody deszczowej. (2)

3d) Glifosat i AMPA zawierato 100% probek GM soji uprawianej w USA, przy przecigtnej ich zawarto$ci
az 9 mg/kg. (10) Tymczasem Dept. of Agriculture USA podaje, ze glifosat zwierato 90,3% probek soji, zas
AMPA 95,7% probek soji. (11a)

4. Jesli dla pestycydow ustala si¢ maksymalne poziomy ich pozostatosci, MRL (maximum residue level) w
granicach 0,01—0,1 ppb dla ro$lin jadalnych, to dla glifosatu i AMPA wieleset razy wyzsze, przy czym dla
pasz do kilkudziesieciu tysiecy (!) razy wyzsze. (11a) 1 (13)
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ADI (acceptable daily intake), tj. maksymalne dzienne spozycie w wodzie lub pokarmie danej substancji na
kg masy ciata, ktore nie powinno przyczyniac si¢ do szkody na zdrowiu, znacznie r6znig si¢ w réznych kra-
jach. ADI dla glifosatu w Europie okreslono na 0,3 mg/kg, w USA na 1,75 mg/kg dla ludzi i 30 mg/kg dla
zwierzat. Czyli w USA oficjalne akceptowane narazenie ludzi na glifosat w pokarmie wynosi az 583% tego,
co akceptowane w Europie. (10a)

5. W Argentynie, II-gim w $§wiecie, po USA, kraju co do areatéw upraw GMO, w okresie 1991-2015 zuzy-
cie pestycyddw i herbicydow (glownie glifosatu na skutek wprowadzenia upraw GMO) wzrosto o 889%, gdy
w tym samym czasie areal upraw wzroést ,,tylko” o 50%.

Skutkuje to m. in. ogromnym, bezposrednim narazeniem na glifosat wielkiej liczby mieszkancow (poprzez
spryskiwanie ich srodowiska pracy, zycia i nauki — spryskiwane sg m. in. setki szkot z uczniami wewngatrz).

(19)

5a) Badania w Argentynie wykazaly, ze glifosat jest obecny [25]:
a) w okolicach Buenos Aires w duzych iloSciach w wodzie (0,1-0,7 mg/1) i glebie (0,5-5 mg/kg),
b) w domach farmerow,
¢) ,,w wydalanym moczu u 0s6b mieszkajacych w poblizu upraw rolnych, w ktorych wykorzystuje
si¢ ten herbicyd,”
d) w zywnosci — ,,w stezeniach od ledwie wykrywalnych do 20 mg/kg w jeczmieniu i soi”,
e) ,,w ziarnach zb6z stezenie glifosatu waha si¢ od 0,1 do 9,5 mg/kg.”

5b) W szczegdlnosci, badanie stosowanych w Argentynie na co dzien wyrobow higienicznych i sanitar-
nych wykazato, ze (11):
a) 100% probek surowej bawelny i sterylnej gazy bawelnianej zawierato glifosat lub jego metabolit
AMPA,
b) w przypadku bawelianych wacikoéw, chusteczek, tampondw i podpasek higienicznych, 85% pro-
bek zawierato glifosat, zas 62% AMPA.

6. W Kanadzie 5% badanych kobiet, mieszkajacych w okolicach upraw GMO miato glifosat we krwi. (6)

7. W 18 krajach Europy wykryto w 2013 r. glifosat w urynie badanych ochotnikow. Najwigkszy procent
pozytywnych wynikéw mieli obywatele Malty — 90% oraz Niemiec, WIk. Brytanii i Polski — po 70%. (9) 1
(9a)

7a) W Niemczech, proba uryny 2011 osob, pobrana w okresie pazdziernik 2015-styczen 2016, wykaza-
fa, ze 99,6% obywateli Niemiec ma glifosat w urynie, przy czym 79% miato zawartos¢ glifosatu od 5. do 42.
razy wigksza niz normy dla wody pitnej dopuszczaja dla pestycydow. (31)

7b) W Niemczech, w 2015 r., wérdd 114 ochotniczek, karmigcych matek z Dolnej Saksonii i Bawarii,
nie wykryto glifosatu w ich mleku. (7), (7a)

7¢) W Hiszpanii (kraju UE o najwigkszym areale upraw GMO) 41% probek wody gruntowej zawierato
glifosat powyzej norm. (3), (3a)

8. Glifosat wykryto w szczepionkach wielkich firm farmaceutycznych, jak Merck, Glaxo Smith Kline,
Sanofi Pasteur, Novartis (27), (32), (33).

**% Najnowszy kompleksowy zestaw zagrozen i narazen Srodowiskowych i zawodowych 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 badan lub ich omowien:

1) “Wraz ze zwigkszeniem upraw ro$lin modyfikowanych genetycznie w zakresie odpornosci na glifosat
wzrasta narazenie na ten herbicyd.
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Wprowadzajac na rynek Unii Europejskiej soje Roundup Ready (soja RR), 200-krotnie zwi¢kszono euro-
pejska norme pozostatosci glifosatu w ziarnie (z 0,1 mg/kg do 20 mg/kg) (20). Jak podaje Organizacja
Narodoéw Zjednoczonych do spraw Wyzywienia i Rolnictwa (Food and Agriculture Organization of the Uni-
ted Nations — FAO), soja RR zawiera nawet do 17 mg glifosatu na 1 kg ziarna (21).

Jak pokazuje analiza kanadyjskich badaczy Arisa i Leblanca (22), glifosat byt wykrywany we krwi ludzi
nienarazonych bezposrednio na podwyzszone dawki tego pestycydu w stgzeniu 73,6+28,2 ng/ml krwi.

W przypadku zatru¢ glifosatem jego zawarto$¢ we krwi pacjentdow waha si¢ srednio od 61 mg/1 (0,6—150
mg/1) w zatruciach tagodnych do 4146 mg/1 (690-7480 mg/l) w przypadku zatru¢ prowadzacych do $§mierci
(19 o0s6b na 601 pacjentow) (23).” (]25], s. 721)

2) ,,...weekly integrated air particle and rain samples were collected during two growing seasons in agricul-
tural areas in Mississippi and lowa. Rain was also collected in Indiana in a preliminary phase of the study.
The frequency of glyphosate detection ranged from 60 to 100% in both air and rain. The concentrations of
glyphosate ranged from <0.01 to 9.1 ng/m(3) and from <0.1 to 2.5 pg/L in air and rain samples, respectively.”

@)

3) “Glyphosate, despite its low mobility in soils, is capable of reaching groundwater. 41% of 140 groundwa-
ter samples from Catalonia Spain contained high levels, technically beyond the limit of quantification.” (3)
“Glyphosate was present above limit of quantification levels in 41% of the samples with concentrations as
high as 2.5 pg/L and a mean concentration of 200 ng/L.” (3a)

4) “Samples of honey (sixty nine), pancake and corn syrup (twenty six), soy sauce (twenty eight), soy milk
(eleven), and tofu (twenty) purchased in the Philadelphia, US metropolitan area were analyzed for glyphosate
residue using ELISA. The limit of quantification (LOQ) and range of the method were determined for honey,
pancake syrup, and corn syrup to be 15 to 800 ppb; soy sauce, soy milk, and tofu 75 to 4,000 ppb. Glyphosate
residues above the limit of quantification were not found in pancake and corn syrup, soy milk, and tofu. Of
the sixty-nine honey samples analyzed, forty-one samples, or fifty-nine percent (59%), had glyphosate con-
centrations above the method LOQ (15 ppb), with a concentration range between 17 and 163 ppb and a mean
of 64 ppb. Eleven of the tested honey samples were organic; five of the organic honey samples, or forty-five
percent (45%), contained glyphosate concentrations above the method LOQ, with a range of 26 to 93 ppb and
a mean of 50 ppb. Of the fifty-eight non-organic honey samples, thirty-six samples, or sixty-two percent
(62%), contained glyphosate concentrations above the method LOQ, with a range of 17 to 163 ppb and a
mean of 66 ppb. In addition to comparison of production method (organic vs. conventional), the honey results
were evaluated according to pollen source and by country of origin, grouped by GMO usage (prohibited, lim-
ited, or permitted). Glyphosate concentrations above the method LOQ (75 ppb) were also found in ten of the
twenty-eight soy sauce samples evaluated (36%), with a concentration range between 88 and 564 ppb and a
mean of 242 ppb; all organic soy sauce samples tested were below the method LOQ.” (4)

6) wykryto glifosat, zwigzany z uprawianymi w okolicy zamieszkania GM ro$linami, we krwi 5% badanych
kobiet. Co cickawe we krwi cigzarnych kobiet nie wykryto go.
Niestety, wykryto z kolei:

a) inny pestycyd, biatko owadobojcze Bt (CrylAb), produkowane przez GM ro$liny, u 93% przebadanych

cigzarnych i u 80% nienarodzonych dzieci oraz u 69% kobiet nie bedacych w cigzy,
b) glufosynat tylko u kobiet nie bedacych w ciazy (u 18% badanych) oraz
¢) kwas 3-MPPA, produkt rozpadu glufosynatu, u wszystkich, czyli u 100% cigzarnych i ich nienarodzo-
nych dzieci oraz u 67% kobiet nie bedacych w cigzy. (6)

7) “A study commissioned by the Federal Institute for Risk Assessment (BfR) has confirmed that no resi-
dues of the pesticidal active substance glyphosate are detectable in breast milk (w 2015 — przyp. red.).
The BfR commissioned renowned research laboratories in Europe to develop two independent analytical
methods with high sensitivity in order to test 114 breast milk samples from Lower Saxony and Bavaria.” (7)

,»The methods were applied to quantify glyphosate levels in 114 breast milk samples, which had been col-
lected from August to September of 2015 in Germany. The mothers participated at their own request and thus
do not form a representative sample. In none of the investigated samples were glyphosate residues above the
limit of detection found.” (7a)
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8) W I-szym w USA badaniu, w 2015, na obecno$¢ glifosatu w mleku karmigcych matek wykryto glifosat
w 3. prébkach na 10 probek! Z kolei inne badania, przeprowadzone na zlecenie Moms Across America i Su-
stainable Pulse, wykryty glifosat w ponad 37% probek uryny i w 62% probek wody pitnej w USA. (8)
Cytuje:

,In the first ever testing on glyphosate herbicide in the breast milk of American women, Moms Across
America and Sustainable Pulse have found ‘high’ levels in 3 out of the 10 samples tested. The shocking re-
sults point to glyphosate levels building up in women’s bodies over a period of time, which has until now
been refuted by both global regulatory authorities and the biotech industry.

The levels found in the breast milk testing of 76 ug/l to 166 pg/l are 760 to 1600 times higher than the Euro-
pean Drinking Water Directive allows for individual pesticides (Glyphosate is both a pesticide and herbi-
cide). They are however less than the 700 pg/l maximum contaminant level (MCL) for glyphosate in the U.S.,
which was decided upon by the U.S. Environmental Protection Agency (EPA) based on the now seemingly
false premise that glyphosate was not bio-accumulative. (...)

In 2013 people in 18 countries across Europe were found to have traces of glyphosate in their urine by a test
commissioned by Friends of The Earth Europe.[4] The maximum levels of glyphosate found in the tests

ranged from 0.16 pg/l in Switzerland to 1.82 pg/l in Latvia.

Shockingly, the new US testing by Moms Across America and Sustainable Pulse found maximum glyphosate
levels in urine over 10 times higher than those found in Europe.

From the 35 samples received from across the U.S., 13 samples were above the minimum detectable level.
The three highest levels were all found in women, with the highest in Oregon (18.8 ug/l). Other positive re-
sults were found in samples from the states of California, Washington, Maryland, Colorado and Hawaii. (...)

In this initial testing phase 21 samples of drinking water were tested for glyphosate from across the U.S.

13 of the samples contained glyphosate levels of between 0.085 g/l and 0.33 pg/l. This is well below the
levels found in both urine and breast milk but is still cause for concern, as the European (EU) maximum al-
lowed level for glyphosate in drinking water is 0.1 ug/L.” (8)

9) w 18 krajach Europy wykryto glifosat w urynie badanych ochotnikow
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Zréodto: (9) —na podstawie (9a),

10) “All of the individual samples (w USA — JN) of GM-soy contained residues of both glyphosate and
AMPA, on average 9.0 mg/kg. This amount is greater than is typical for many vitamins. In contrast, no sam-
ple from the conventional or the organic soybeans showed residues of these chemicals (Fig. 1). This demon-
strates that Roundup Ready GM-soybeans sprayed during the growing season take up and accumulate gly-
phosate and AMPA.” (10)

10a) Co wigcej, ... a safety threshold called the acceptable daily intake (ADI) is calculated. The ADI is an
estimate of the amount of a substance in food or drinking water, expressed on a body mass basis, which can
be ingested daily over a lifetime by humans without appreciable health risks.

In the case of glyphosate, the ADI value differs from country to country. It has been set at 0.3 mg per kg of
bodyweight per day (written as 0.3 mg/kg bw/d) in Europe, and 1.75mg/kg bw/d in the USA. The calculation
to set the ADI is based on the lowest dose considered non-toxic in animal feeding trials (30mg/kg bw/d) spon-
sored by industry.

Are these levels safe? There are several reasons to doubt the validity of the current ADI values for gly-
phosate...” (10a)

11) “One hundred percent of the raw cotton and sterile cotton gauze contained glyphosate (a probably car-
cinogenic herbicide according to the World Health Organization) or its metabolite AMPA, according to a
study by the Socio-Environmental Interaction Space (EMISA) of the University of La Plata, Argentina. Cot-
ton swabs, wipes, tampons, and sanitary pads were also found to contain glyphosate and AMPA. “85% of all
samples tested positive for glyphosate and 62% for AMPA, which is the environmental metabolite, but in the
case of cotton and sterile cotton gauze the figure was 100%,” ““ (11)

11a) “While the use of GlyBH is driven by their association with Rounduptolerant GMOs, GlyBH residues
can also be found in so-called “GMO-free” food and feed because these herbicides are increasingly used
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for pre-harvest crop desiccation.

GlyBH-tolerant GM plants do not metabolize or excrete glyphosate, and therefore accumulate it during
their growth (Arregui et al., 2004). While other pesticides are generally allowed in edible plants at levels
around 0.01-0.1 ppb (DG SANCO, 2013), glyphosate and its metabolite aminomethylphosphonic acid
(AMPA) have among the highest maximum residue limits (MRL), with up to 500 ppm (calculated as the sum
of glyphosate + AMPA) authorized in some feed. The MRL in transgenic soybean, a major edible GMO
grown for livestock feed, has been set at 20 ppm. In 2011, the U.S. Department of Agriculture reported resi-
dues of glyphosate and AMPA in 90.3% and 95.7% soybean samples, respectively at the levels of 1.9 ppm
and 2.3 ppm. An MRL of 2 ppm has been set for bovine kidney, since cattle are increasingly fed transgenic
Roundup Ready GM soy. Indeed, farm animal feeding studies showed levels of glyphosate in kidney and liver
that are around 100 fold greater than the levels found in fat or muscles (Germany Rapporteur Member State,
2015). Residues of glyphosate and AMPA have also been found to contaminate surface waters, even in areas
without GMO crops (Coupe et al., 2012; IFEN, 2006).

The ubiquity of glyphosate in food/water means that it is regularly ingested. The real contamination of
populations by Roundup residues is poorly characterized. The US Centers for Disease Control and Prevention
provide an extensive survey of population's exposure to
250 commonly used industrial chemicals, but these do not include glyphosate. Based on limited studies using
small cohorts, it is estimated that glyphosate is regularly found in urine at levels corresponding to a dietary
daily intake of around 0.1¢3.3 mg/kg bw/d (Niemann et al., 2015).” [(11a), s. 134]

12) od 17 IX 2014 uwalnianie w USA do srodowiska GM soji 1 kukurydzy odpornych zaréwno na glifosat
jak 1 herbicyd 2,4 D (sktadnik ostawionego defoliantu Agent Orange) wprowadza rolnictwo w sytuacje kryzy-
sowg. (12)

13) ,,In the US, glyphosate residues allowed in food are some of the highest in the world. In July of 2013 the
Environmental Protection Agency (EPA, 2013) raised the maximum allowable residues of glyphosate. An
abbreviated list is provided in Table 1 and Table 2.” (13, s. 9)

Table 1. Glyphosate residues allowed in food from crops (EPA, 2013).

Crop Maximum residue allowance for glyphosate (ppm)
Beet, sugar, dried pulp 25

Beet, sugar, roots 10

Beet, sugar, tops 10

Canola, seed 20

Corn, sweet, kernel plus cob 3.5

Grain, cereal, group 15 30

Oilseeds, except canola 40

Pea, dry 8

Peppermint, tops 200

Quinoa, grain 5

Shellfish 3

Soybean, seed 20

Spice subgroup 19B 7

Sugarcane, cane 2

Sugarcane, molasses 30

Sweet potatoes 3

Vegetable, legume, group 6 except soybean 5

and dry pea

Table 2. Glyphosate residues allowed in livestock feed (EPA, 2013).
Animal feeds Maximum residue allowance for glyphosate (ppm)
Grass, forage, fodder and hay, group 17 300

Grain, cereal, forage, fodder and straw 100

Soybean, forage 100

Soybean, hay 200

Soybean, hulls 120

Cattle, meat byproducts 5

19) ,,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-
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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 the
destruction of native forests, land desertification, depletion and pollution of soil, water from streams and riv-
ers, expulsion and eviction of indigenous populations, peasants and family farmers, exacerbates climate
change, and sprays hundreds of schools with children inside.” (19)

21) “As a result, glyphosate use by U.S. farmers rose from 12.5 million pounds in 1995 to 250 million
pounds in 2014, a 20-fold increase. Globally, total use rose from 112.6 million pounds in 1995 to 1.65 billion
in 2014, a nearly 15-fold jump.” (21)

21a) “Since 1974 in the U.S., over 1.6 billion kilograms of glyphosate active ingredient have been applied,
or 19 % of estimated global use of glyphosate (8.6 billion kilograms). Globally, glyphosate use has risen al-
most 15-fold since so-called “Roundup Ready,” genetically engineered glyphosate-tolerant crops were intro-
duced in 1996. Two-thirds of the total volume of glyphosate applied in the U.S. from 1974 to 2014 has been
sprayed in just the last 10 years. The corresponding share globally is 72 %. In 2014, farmers sprayed enough
glyphosate to apply ~1.0 kg/ha (0.8 pound/acre) on every hectare of U.S.-cultivated cropland and nearly 0.53
kg/ha (0.47 pounds/acre) on all cropland worldwide.

Conclusions: Genetically engineered herbicide-tolerant crops now account for about 56 % of global gly-
phosate use.” (21a, s. 1)

Przy czym udziat iloéci glifosatu stosowanego poza rolnictwem spadt w USA od 1974 do 2014 z 42,9% do
9,6% (21a, s. 5), za$ tylko w ostatnim dziesigcioleciu, tj. 2005-2014 zuzyto az 66,6% calej ilosci glifosatu
zuzytego w latach 1974-2014 (21a, s. 6),

“In the U.S., no pesticide has come remotely close to such intensive and widespread use.

(...) Driven by the growing diversity of uses and dramatic increases in volumes applied, levels of glyphosate
and its primary metabolite aminomethylphosphonic acid (AMPA) have been detected in the air [51], soil [52],
and water [49, 53].

(...) The apparent tendency of glyphosate to concentrate in the kidneys, coupled with glyphosate’s action as
a chelating agent, has led some scientists to hypothesize that glyphosate can bind to metals in hard drinking
water, creating metallic-glyphosate complexes that may not pass normally through kidneys [71, 72]. For this,
or other as yet unrecognized reasons, the risk of chronic kidney disease may be heightened in human and
animal populations with heavy glyphosate exposure.

The IARC classification and emerging evidence relative to kidney damage and endocrine effects heightens
the need for, and will complicate ongoing and future glyphosate worker and dietary-risk assessments.

Annual residue tests are carried out by the U.K. Food Standards Agency (FSA). Residues of glyphosate
were found in 10-30 % of grain-based samples from 2007-2013, at generally rising levels [87]. Glyphosate
and AMPA residues are present at relatively high, and rising
levels (over 1 ppm) in a high percentage of the soybeans grown in the U.S., Canada, Brazil, Argentina, Para-
guay, countries which account for 86.6 % of the 11.6 billion bushels of soybeans produced globally in 2014,
and nearly all global trade in soybeans and soybean-based animal feeds [34, 62].” (21a)

25) ,,Najwigksze uprawy zboz odpornych na glifosat prowadzone sa w Stanach Zjednoczonych, Kanadzie,
Brazylii i Argentynie. Szczegolnie w Argentynie zauwazono bardzo duzy wplyw upraw o tej charakterystyce
na $§rodowisko naturalne. Badania przeprowadzone w okolicach Buenos Aires wykazaly, ze glifosat jest obec-
ny w duzych ilo§ciach w wodzie (0,1-0,7 mg/1) i glebie (0,5-5 mg/kg) (36).

Obecnos$¢ glifosatu stwierdzono takze w domach farmeréw i wydalanym moczu u 0s6b mieszkajacych w
poblizu upraw rolnych, w ktérych wykorzystuje si¢ ten herbicyd (37). Rowniez zywnos¢ moze zawieraé gli-
fosat — w stezeniach od ledwie wykrywalnych do 20 mg/kg w jeczmieniu i soi (37). Z kolei w ziarnach zb6z
stezenie glifosatu waha si¢ od 0,1 do 9,5 mg/kg (37).

Roundup moze dostawac si¢ do organizmu drogg powietrzng podczas opryskow (38,39).” ([25], s. 721)
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27) ,,Glyphosate, the active ingredient in Monsanto's flagship herbicide Roundup and hundreds of other
herbicides, has been found in vaccines. Moms Across America received preliminary screen-
ingresults from Microbe Inotech Laboratories Inc. of St. Louis, Missouri, which showed:
- MMR II (Merck) vaccine had 2.671 parts per billion (ppb) of glyphosate
- DTap Adacel (Sanofi Pasteur) vaccine had 0.123 ppb of glyphosate
- Influenza Fluvirin (Novartis) 0.331 ppb of glyphosate
- HepB Energix-B (Glaxo Smith Kline) 0.325 ppb of glyphosate
- Pneumonoccal Vax Polyvalent Pneumovax 23 (Merck) had 0.107 ppb of glyphosate

The MMR II vaccine had levels up to 25 times higher than the other vaccines. Following our test,additional
independent tests have confirmed these findings at or above the same levels. The tests were conducted using
the ELISA method.” (27)

Podobne ilosci glifosatu wykryto laboratorium dr. Samsela w réznych szczepionkach firm: Merck, Sanofi
Pasteur, Glaxo Smith Kline, co dokumentuje¢ zdjeciami ponizej (32):

LAB #2 VACCINE CONTAMINATION TYPE

RUN # Glyphosate (ppb)

MERCK ZOSTAVAX 0.42 Shingles
Exp. 2017JUNO1

MERCK MMBR-II 2.90 Measles, mumps

and Rubella
Exp. SEP2017

MERCK VARIVAX 0.41 Varicella,
chicken pox
Exp. OBFEB2018
MERCK PNEUMOVAX 23 ND Pneumococcal 18
Exp. MAY2017
MERCK PROQUAD 0.43 Measles, mumps

rubella, varicella
Exp. Sept 12,2017

GLAXO SMITH B ENERGIX-B 0.33 Hepatitis B
KLINE recombinant
Exp. 06/01/18

Limit of detection in ND
vaccines 0.15 ppb Not Detected
LAB #1 VACCINE CONTAMINATION TYPE
RUM # 3967 A Glyphosate (ppb)
MERCK PNEUNOWVAX 23 ND Pneumococcal 18
Exp. MAY2017
MERCK MMR II_] 3. 740 Meaaslas, mumps
and Rubella
Exp. SEP2017
MERCK PROQUAD MMRY 0.512 Measles, mumps

rubella, varicella
Exp. Sept 12,2017

MERCK VARIVAX 0.558 Varicella,
chicken pox
Exp. OBFEB2018
MERCK ZOSTAVAX 0.558 Shingles
Exp. 201 7JUNO1

MERCK SHARP & STERILE DILUENT ND
DOHNE
SAMNOFI PASTEUR ADACEL DTaP 0.109 Diphtheria, tetanus,
pertussis
Glaxo smith kline B ENERGIX-B 0.337 Hepatitis B
recombinant
Exp. O8/01/18
SANOFI PASTEUR FLUZONE QUAD 0.170 Influenza 6762
Limit of detection In ND
vaccines 0.075 ppb MNot Detected

29) ,,Przeprowadzony przez akredytowane niemieckie Laboratorium Biocheck test ELISA potwierdzit
,,obecnos¢ glifosatu w moczu u wszystkich przebadanych osob.”

Pomystodawca tej akcji w PE byta Partia Zielonych, ktora domaga si¢ wprowadzenia calkowitego zakazu
stosowania herbicydow z glifosatem na terenie Unii Europejskiej. W oswiadczeniu prasowym Zieloni napisa-
li:

,Srednie stezenie glifosatu w moczu europarlamentarzystow wyniosto 1,7 mikrograméw na litr, czyli 17 razy
wigcej niz maksymalne dopuszczalne stgzenie tej substancji w wodzie pitnej (0,1 mikrograma/litr). Mamy
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zatem do czynienia ze znacznym przekroczeniem norm dotyczacych pozostatosci po pestycydach u kazdego z
badanych.”

Badaniu poddato si¢ 48 europarlamentarzystow (cho¢ w europarlamencie zasiada ich 751...), z czego
wigkszo$¢ pochodzita z Belgii, Francji i Niemiec. Najwigksze st¢zenie glifosatu stwierdzono u Litwindw,
Hiszpanow i Chorwatow, najmniejsze zas u Wiochow, Finow i Irlandczykow.

,,Niemniej jednak glifosat stwierdzono u wszystkich przebadanych osdb, a ten mogt trafi¢ do nich wraz ze
spozywanym pozywieniem.” — stwierdzono w komentarzu do wynikéw badan.

(...)

Pomystem na eksperyment Partii Zielonych byto przeprowadzone w 2015 w Niemczech badanie ,,Urinale
20157, w trakcie ktorego zbadano stezenie glifosatu w moczu u ponad 2000 ochotnikow.
,» Wyniki potwierdzity, ze problemu glifosatu nie mozna lekcewazy¢. Jego stezenie w moczu wynosito od 5 do
42 razy wigcej niz dopuszczalne stezenie w wodzie pitnej w Europie” ” (29)

30) ,,Glyphosate was found in 93 percent of the 131 urine samples tested at an average level of 3.096 parts
per billion (PPB). Children had the highest levels with an average of 3.586 PPB.
The regions with the highest levels were the West and the Midwest with an average of 3.053 PPB and 3.050
PPB respectively.
(...) The results from the UCSF urine testing in America showed a much higher frequency and average gly-
phosate level than those observed in urine samples in the European Union in 2013. The average level in
Europe was around 1 PPB with a frequency of detection of 43.9 percent.” (30)

31),,Am 4. Mirz 2016 wurden in der Heinrich B6ll Stiftung in Berlin die Ergebnisse der »Urinale 2015«
den Medien in einer gut besuchten Pressekonferenz vorgestellt. Im Rahmen der »Urinale« haben insgesamt
2011 Biirgerinnen und Biirger aus Deutschland im Zeitraum von Oktober 2015 bis Januar 2016 von dem
unabhdngigen und akkreditierten Labor »Biocheck« in Leipzig ihren Urin zum Kostendeckungsbeitrag von
53,55 Euro pro Test untersuchen lassen. Diese privat finanzierte Feldstudie ist damit weltweit die grofite Dat-
ensammlung zur Glyphosatbelastung der Bevolkerung. 2009 Proben waren auswertbar. Der erschreckende
Befund: In 2001 Proben war Glyphosat nachweisbar, das sind 99,6 Prozent. Lediglich 8 Proben, also 0,4
Prozent, lagen unter der Nachweisgrenze des angewendeten Testverfahrens. Lesen Sie hier die statistische
Auswertung: Textteil und Datenteil.

Bei 79 Prozent der Probanden war die Belastung fiinf- bis zweiundvierzigfach hoher als der Riickstands-
hochstwert filir Pestizide in Trinkwasser — dieser betrégt 0,1 Nanogramm pro Milliliter. Es liegt also flachen-
deckend eine erhebliche Belastung vor. Das Alarmierende: Die Urinproben von Kindern und Jugendlichen
ergaben die hochsten Messwerte.” (31)
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VI. Wybrane wyniki badan wplywu glifosatu i Roundupu na srodowisko
(stan na 25.09.2016)

A. Lista wybranych wynikéw badan wplywu glifosatu i Roundupu na §rodowisko na
podstawie publikacji naukowych

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

C. Bibliografia/ zrodla

A. Lista wybranych wynikéw badan wplywu glifosatu i Roundupu na srodowisko na
podstawie publikacji naukowych lub ich omowien

1. Pojawienie si¢ i rozwdéj coraz to nowych gatunkow tzw. ,,superchwastéw”, opornych na glifo-
sat/Roundup, i prowadzacych do stosowania znacznie wigkszych ilosci herbicyddéw niz w rolnictwie kon-
wencjonalnym.

Juz w 2005 na terenie tylko USA rozprzestrzeniato si¢ 6 gatunkow takich ,,superchwastow”, za$ dalszych
5 gatunkow na terenie Brazylii, Malezji, Hiszpanii, Argentyny i Pd. Afryki (29).

Wspotczesnie — do wrzesnia 2016 — zaobserwowano wystepowanie juz 35 gatunkow ,,superchwastow”

opornych na glifosat (30).

2. Przyczynianie si¢ do powrotu do:
a) glebokiej orki, co z kolei przyczynia si¢ do erozji gleby. (7), (9),
b) recznego odchwaszczania — zob. np. zalecenia Dep. Rolnictwa USA (32).

3. Degradacja gleby pod wieloma wzgledami, zwlaszcza pod wzgledem:
a) zmniejszania populacji lub aktywnosci organizméw glebowych, (9), (16), (17)
b) zaktdcania mikoryzy w sferze korzeniowej, (17)

¢) ,,zmiany aktywnosci enzymow biorgcych udziat w przemianach zwigzkéw fosforu
glebie” [26].

4. Negatywny wplyw na owady zapylajace, zwlaszcza pszczoly, (33), (34), (35).

5. Istnieje konsensus naukowy co do nastepujacych faktow, cytuje (28):

a) ,.herbicydy bazujace na glifosacie (GBHs) sg herbicydami stosowanymi w §wiecie w najwigkszych
ilosciach, a ich zuzycie ciagle rosnie,

b) GBHs cze¢sto powoduja skazenia zrodet wody pitnej, opaddw i powietrza, w szczegdlnosci w regionach
rolniczych,

¢) okres potowicznego rozktadu glifosatu w wodzie i glebie jest dluzszy niz wczesniej sgdzono,

d) glifosat i jego metabolity sg szeroko rozpowszechnione w $wiatowych dostawach soji,

¢) ro$nie narazenie ludzi na GBHs,

f) glifosat jest obecnie autorytatywnie zaklasyfikowany jako prawdopodobnie rakotworczy dla ludzi,

g) oceny prawodawcow dotyczace dopuszczalnych dziennych dawek glifosatu w USA I Unii Europej-
skiej oparte sg na przestarzatych badaniach.”

6. Najnowszy kompleksowy zestaw zagrozen ze strony glifosatu, a takze czeSciowo Roundupu — obej-
mujacy 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.
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B. Streszczenia i cytaty z publikacji naukowych lub ich oméwien:

7) “Farmers moved away from deep tillage decades ago — now GM crops have brought them back to the
agricultural dark ages (...) Farmers in important crop-growing states should consider the environmentally
unfriendly practice of deeply tilling fields to fight a growing problem with invasive "superweeds" that resist
herbicides (odpornych na glifosat — JN) and choke crop yields, agricultural experts said (...) deep tillage, a
practice that removes weeds but can also lead to soil erosion and other environmental concerns. ” (7)

9) “Using glyphosate puts worms at "risk of local extinction" (...) earthworms do to keep the soil healthy,
and the negative effects of glyphosate herbicide on beneficial soil microorganisms, it's no surprise that
Roundup Ready crop cultivation is associated by some farmers with poor soil quality”(9)

16) “We demonstrate, that the surface casting activity of vertically burrowing earthworms (Lumbricus ter-
restris) almost ceased three weeks after herbicide application, while the activity of soil dwelling earthworms
(Aporrectodea caliginosa) was not affected. Reproduction of the soil dwellers was reduced by 56% within
three months after herbicide application. Herbicide application led to increased soil concentrations of nitrate
by 1592% and phosphate by 127%, pointing to potential risks for nutrient leaching into streams, lakes, or
groundwater aquifers. These sizeable herbicide-induced impacts on agroecosystems are particularly worri-
some because these herbicides have been globally used for decades.” (16)

17) Roundup “significantly decreased root mycorrhization, soil AMF (tj. arbuscular mycorrhizal fungi — JN)
spore biomass, vesicles and propagules. Herbicide application and earthworms increased soil hyphal biomass
and tended to reduce soil water infiltration after a simulated heavy rainfall. Herbicide application in interac-
tion with AMF led to slightly heavier but less active earthworms. Leaching of glyphosate after a simulated
rainfall was substantial and altered by earthworms and AMF.” (17)

22) “Absorption of both herbicides (glifosat i sulcotrione - JN) in plant delays their subsequent soil-
degradation, and particularly, glyphosate persistence in soil could increase from two to six times.” (22)

26) ,,KWIATKOWSKA i in. [2003] podaja, Ze toksycznos¢ preparatow pestycydowych, takich jak np. Ro-
undup, jest 17-32 razy wigksza niz czystego glifosatu. (...) Nie zawsze tez wigksze stezenie glifosatu w prepa-
racie oznacza jego wigksza toksycznos¢, co potwierdzaja przedstawione wyniki badan wiasnych. GASNIER i
in [2009] wykazali, ze preparat zawierajacy glifosat w stezeniu 400 mg-dm—3 byl bardziej toksyczny dla
ludzkich komorek watroby niz preparat o stezeniu 450 mg-dm-3. SIHTMAE i in. [2013] stwierdzili rowniez
rozne ekotoksykologiczne oddzialywanie na organizmy wodne dwdch preparatow zawierajacych glifosat, w
zaleznosci od rodzaju ich formulacji.” ([26], s. 87)

26a) “Zastosowanie glifosatu spowodowato zmiany aktywnos$ci enzymow bioragcych
udziat w przemianach zwiazkéw fosforu glebie” ([26], s. 87),

27) “The investigated residue levels (glifosatu — JN) were within current permitted residue limits for soy-
beans in the USA (40 mg/kg) — and were found to be toxic. High levels of glyphosate residues in the soybean
feed tested correlated with:

1) higher mortality
2) reduced growth and fertility in some parts of the life-cycle
3) delayed reproduction, and a reduced total number of offspring.” (27) na podstawie (27a)

28) ,,Abstrakt.
The broad-spectrum herbicide glyphosate (common trade name "Roundup") was first sold to farmers in 1974.
Since the late 1970s, the volume of glyphosate-based herbicides (GBHs) applied has increased approximately
100-fold. Further increases in the volume applied are likely due to more and higher rates of application in
response to the widespread emergence of glyphosate-resistant weeds and new, pre-harvest, dessicant use pat-
terns. GBHs were developed to replace or reduce reliance on herbicides causing well-documented problems
associated with drift and crop damage, slipping efficacy, and human health risks. Initial industry toxicity test-
ing suggested that GBHs posed relatively low risks to non-target species, including mammals, leading regula-
tory authorities worldwide to set high acceptable exposure limits. To accommodate changes in GBH use pat-
terns associated with genetically engineered, herbicide-tolerant crops, regulators have dramatically increased
tolerance levels in maize, oilseed (soybeans and canola), and alfalfa crops and related livestock feeds. Animal
and epidemiology studies published in the last decade, however, point to the need for a fresh look at gly-
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phosate toxicity. Furthermore, the World Health Organization's International Agency for Research on Cancer
recently concluded that glyphosate is "probably carcinogenic to humans." In response to changing GBH use
patterns and advances in scientific understanding of their potential hazards, we have produced a Statement of
Concern drawing on emerging science relevant to the safety of GBHs. Our Statement of Concern considers
current published literature describing GBH uses, mechanisms of action, toxicity in laboratory animals, and
epidemiological studies. It also examines the derivation of current human safety standards. We conclude that:
(1) GBHs are the most heavily applied herbicide in the world and usage continues to rise; (2) Worldwide,
GBHs often contaminate drinking water sources, precipitation, and air, especially in agricultural regions; (3)
The half-life of glyphosate in water and soil is longer than previously recognized; (4) Glyphosate and its me-
tabolites are widely present in the global soybean supply; (5) Human exposures to GBHs are rising; (6) Gly-
phosate is now authoritatively classified as a probable human carcinogen; (7) Regulatory estimates of toler-
able daily intakes for glyphosate in the United States and European Union are based on outdated science. We
offer a series of recommendations related to the need for new investments in epidemiological studies, bio-
monitoring, and toxicology studies that draw on the principles of endocrinology to determine whether the
effects of GBHs are due to endocrine disrupting activities. We suggest that common commercial formulations
of GBHs should be prioritized for inclusion in government-led toxicology testing programs such as the U.S.
National Toxicology Program, as well as for biomonitoring as conducted by the U.S. Centers for Disease
Control and Prevention.” (28)

29) Ponizsza tablica zestawia znane juz przed 2006 chwasty oporne na glifosat (29)

Weed Year First Reported |Location of Resistant Populations
United States
Rigid ryegrass 1998 California, other countries
Horseweed (marestail) 2000 14 states
Italian ryegrass 2004 Oregon, other countries
Common ragweed 2004 Missouri, Arkansas
Palmer amaranth 2005 Georgia, North Carolina, Tennessee
Waterhemp 2005 Missouri
World
Goosegrass 1997 Malaysia
Hairy fleabane 2003 South Africa, Spain
Broadleaf plantain 2003 South Africa
Johnsongrass 2005 Argentina
Wild poinsetta 2005 Brazil

Zrédlo: (29) Boerboom C, Owen M; 2006, Facts About Glyphosate-Resistant Weeds.
(http://www.extension.purdue.edu/extmedia/gwc/gwc-1.pdf)

30) Wspotczesnie — do wrzesnia 2016 — zaobserwowano juz 35 gatunkéw chwastéw opornych na gli-
fosat (a $cislej: opornych na inhibitor — czynnik hamujacy dziatanie — enzymu syntazy EPSPS (syntaza 5-
enolopirogroniano-szikimowo-3-fosforanowa — ang. 5-enolpyruvylshikimate-3-phosphate (EPSP), ktorym to
inhibitorem jest glifosat).

Charakterystyke tych “superchwastéw” oraz od kiedy i w jakim kraju w §wiecie (lub stanie USA) rozprze-
strzeniajg si¢ mozna znalez¢ w zestawieniu (30).

31) Wedlug bazy danych PubChem (Open Chemistry Database) na stronie National Center for Biotechno-
logy Information, U.S. National Library of Medicine, National Institutes of Health (gdzie mozna mozna
znalez¢ znacznie wigcej faktow nt. skutkéw stosowania glifosatu), cytuje:

,.Glyphosate enters plants through its foliage and moves throughout the plant and into the root system(1,2).
Therefore all parts of the plant treated with glyphosate may contain the herbicide(1). Glyphosate is applied to
crops before emergence as otherwise crop destruction would result(1,2). Uptake through the root system is
precluded by soil inactivation(2).
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(1) Crop Protection Chemicals Reference 8th ed., Chemical & Pharmaceutical Press pp. 1309-12, 1423-4,
14351444-61 (1992) (2) WSSA; Herbicide Handbook 6th ed.; Champaign, IL: Weed Sci Soc Amer pp. 146-9
(1989)” (31)
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VIIL Inne aspekty zwigzane z zagrozeniami ze strony glifosatu i Roundupu

Aspekty polityki w UE

Zakaz stosowania glifosatu / herbicydow bazujacych na glifosacie

Aspekty prawne

Zasada ,,substantial equivalence” (,,rownowaznosci sktadnikowej”) zdyskredytowana naukowo
Gwaltowny wzrost zuzycia glifosatu i herbicydéw bazujacych na glifosacie zwigzany z uprawa-
mi GMO

Inne aspekty

- GMO i glifosat s dwiema stronami tej samej monety

- ekspansja zagrozenia

- luki w wiedzy naukowej

- brak przejrzystosci

- istnieja alternatywy!

Lista herbicydow z glifosatem dopuszczonych w Polsce

Spis tresSci najnowszej, kompleksowej monografii - obejmujgca stan wiedzy naukowej z paz-
dziernika 2016 — pt. Glyphosate Monograph

I. Bibliografia/ zrédla

I RN

=

= QO

A. Aspekty polityki w UE

1) “Komisja Europejska przedluzyta zezwolenie na stosowanie kontrowersyjnego herbicydu, glifosatu o
kolejne 18 miesigcy, pomimo braku poparcia wymaganej wickszosci krajéw cztonkowskich.” (24)

Co wigcej, decyzja KE bazuje na opinii EFSA, zaprzeczajacej ustaleniom przez IARC (Migdzynarodowa
Agencj¢ Badan nad Rakiem - agend¢ WHO), na podstawie wynikdéw badan naukowych, ze glifosat jest praw-
dopodobnie rakotworczy dla ludzi, i to opinii bazujgcej na ,,tajnych, nierecenzowanych badaniach finansowa-
nych przez przemyst” (3).

Cytuje: ,,The decision follows from EFSA's contrary finding, based on secret, non peer-reviewed, industry-
funded studies.” (3)

2) Ale i tak powyzsza decyzja KE oznacza sukces akcji Avaaz, w ktorej “Ponad dwa miliony podpisow
pod najwigksza na $wiecie petycja przeciwko stosowaniu glifosatu i olbrzymi nacisk opinii publicznej sprawi-
ty, ze przyszto$¢ modelu biznesowego firmy Monsanto stoi pod wielkim znakiem zapytania.

Wspolnym wysitkiem zatrzymaliSmy proces, ktory miat by¢ czysta formalnoscia. Nie tylko nie dopuscilismy
do przedtuzenia zezwolenia na glifosat o kolejne 15 lat, ale zainicjowaliSmy burzliwg debate polityczng, w
wyniku ktorej glosowano wylacznie nad tymczasowym przedtuzeniem zezwolenia o 18 miesiecy. W tym
tygodniu kraje Unii Europejskiej odrzucily nawet t¢ ostatnig opcje.” (3a)

3) ,,Kraje cztonkowskie Unii Europejskiej przyjety w poniedziatek zaproponowane przez Komisje Euro-
pejska ograniczenie stosowania glifosatu na terytorium UE.

Ograniczenia dotycza stosowania glifosatu w miejscach publicznych takich jak parki, ogélnodostgpne
ogrody 1 place zabaw dla dzieci. KE zwigkszy takze kontrole nad uzywaniem herbicydu tuz przed Zniwami.
Rolnicy robig to, zeby wysuszy¢ plony, co ulatwia zniwa i zmniejsza koszty pdzniejszego suszenia ziarna i
jego przechowywania.

Ponadto w produktach opartych na glifosacie zabronione zostanie stosowanie surfaktantu POEA, popular-
nego sktadnika dodawanego do produktéow chwastobodjczych. Srodek ten wzmacnia dzialanie glifosatu, bo
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ulatwia przenikanie substancji do tkanek ro$lin. Badania wykazaly jednak, ze moze on by¢ toksyczny dla
ludzi, a zwlaszcza zaburza¢ gospodarke hormonalna.

"Komponent POEA zostanie zabroniony na terenie calej Unii i to juz w najblizszym czasie. Komisja musi
zatwierdzi€ te decyzj¢, zakaz wejdzie w zycie okoto 20 dni po jej opublikowaniu w Dzienniku Urzedowym
UE” — powiedzial Enrico Brivio, rzecznik KE ds. zdrowia i bezpieczenstwa zywnosci.

Za zaproponowanymi przez KE ograniczeniami zagtosowaly 22 kraje cztonkowskie; sze$s¢ pozostatych
wstrzymato si¢ od glosu.” (28)

4) Wczesniej, przed decyzja KE, 66 cztonkéw Parlamentu Europejskiego zaapelowato o nieprzedtuzanie
zezwolenia na stosowanie glifosatu w UE.
Cytuje: ,,We, Members of the European Parliament from different political groups, are very concerned by
the ongoing re-approval process of glyphosate, the active substance in the most
widely used herbicide.

We currently witness a major scientific controversy between the European Food Safety Agency (EFSA)
and the International Agency for Research on Cancer of the World Health Organisation (IARC) with regard to
the carcinogenicity of glyphosate. While ITARC had concluded in March 2015 that glyphosate is a probable
human carcinogen (category 2A), the EFSA peer review, based on the renewal assessment report by the rap-
porteur Member State (BfR), concluded in November 2015 that glyphosate is “unlikely to pose a carcinogenic
hazard to humans and the evidence does not support classification with regard to its carcinogenic potential”.

(1)
B. Zakaz stosowania glifosatu / herbicydéw bazujacych na glifosacie

1. Wiele krajow, prowincji i miejscowosci zakazato lub ograniczyto stosowanie (sprzedaz) glifosatu / herbi-
cydow bazujacych na glifosacie po uznaniu przez IARC (agende WHO) glifosatu jako prawdopodobnie rako-
tworczego dla ludzi. Liste takich krajow, prowincji i miejscowosci, zaktualizowang do grudnia 2015 zawiera
praca (29).

2. Wsrod krajow, ktore zakazaty lub ograniczyly sprzedaz glifosatu sa: Holandia, Francja, Bermudy, Sri
Lanka.

Cytuje: ,,Since being classified as a possible carcinogen by the International Agency for Research on Can-
cer, several countries have banned or restricted the sale of glyphosate, including the Netherlands, France,
Bermuda and Sri Lanka.” (4)

3. Decyzja wladz Francji ograniczenia sprzedazy Roundupu.
Cytuje: “Sztandarowy produkt Monsanto, zaklasyfikowany niedawno przez Migdzynarodowa Agencje Badan
nad Rakiem (IARC) jako ,,prawdopodobnie rakotworczy”, zniknie z francuskich marketow ogrodniczych.
Taka decyzje podjeto 16 czerwca 2015 roku Francuskie Ministerstwo Srodowiska.

W raporcie IARC stwierdzono, ze ,,wykazano w sposob wystarczajacy”, ze glifosat (gtdéwny sktadnik herbi-
cydu Roundup) powoduje raka u zwierzat. Z kolei, z wielu innych raportéw wynika, ze koncern Monsanto juz
od 1981 roku wiedzial, ze glifosat powoduje raka u ssakow, ale nadal sprzedawat go na calym $wiecie.
Decyzja Francji o wprowadzeniu ograniczen w sprzedazy Roundupu dla odbiorcéw indywidualnych niestety
nie jest wynikiem troski politykow 1 urzednikéw o obywateli. Jest to wylacznie efekt zadan Francuskiego
Stowarzyszenia Konsumentow (CLCV). Dowodzi to, ze tylko oddolny nacisk i presja spoteczenstw na rza-
dzacych moze doprowadzi¢ do powstrzymania koncernéw typu Monsanto przed swobodnym zatruwaniem
ziemi i zywno$ci na catym $wiecie.

Na poczatku tego roku taki proces rozpoczal si¢ w Ameryce Potudniowej, gdzie juz 30 tysiecy lekarzy i
ekspertdw zazadato zakazu stosowania produktow Monsanto. Protesty majg miejsce na catym Swiecie i, jak
donosi Wall Street Journal, ,,przetozylo si¢ to 15% spadek zyskow Monsanto w drugim kwartale tego roku”.”
27)

4. Przewodniczacy Portugalskiego Towarzystwa Medycznego zaapelowat o §wiatowy zakaz stosowania
glifosatu ze wzgledow zdrowotnych.

Cytuje: “The President of the Portuguese Medical Association, José Manuel Silva, has called for a Global
ban on the World’s most used herbicide, Glyphosate, over the many health concerns surrounding the chemi-
cal.” (26)
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C. Aspekty prawne

1. Monsanto wniosto sprawe do sadu przeciwko Urzedowi ds. Oceny Srodowiskowych Zagrozen Zdrowia
stanu Kalifornia z tego powodu, ze wladze Kalifornii planowaly doda¢ glifosat do listy substancji prawdopo-
dobnie rakotworczych... Jesli TTIP (lub podobne porozumienie, jak np. CETA — przyp. red.) wejdzie w zy-
cie, nalezy spodziewa¢ si¢ znacznie wigcej podobnych spraw przeciwko wtadzom, ktore bgda cheiaty chronié¢
swoich obywateli przed zagrozeniami ze strony produktow komercyjnych.

Cytuje: “Monsanto sues California for trying to protect people from glyphosate herbicide (...) The seed and
agrochemicals company said it filed the suit against the state's Office of Environmental Health Hazard As-
sessment (OEHHA) and the agency's acting director, Lauren Zeise, in California state court. (...) If the TTIP
agreement passes, we can expect far more lawsuits to be brought by polluting companies against governments
that try to protect citizens from the harmful effects of industrial products.” A wiadze Kalifornii dopiero pla-
nowaty doda¢ glifosat do listy substancji prawdopodobnie rakotwoérczych... (11)

2. Trzej farmerzy i1 agronom z Nebraski skarzag Monsanto o ukrywanie i staranie si¢ zdyskredytowaé infor-
macje o zwigzku glifosatu/Roundupu z rakiem wynikajace z badan naukowych (cytuje: ,,concealed or syste-
matically sought to discredit” research showing a link between the chemical and cancer and continues to do
s0.

“Monsanto championed falsified data and has attacked legitimate studies that revealed Roundup’s dangers.
Monsanto led a campaign of misinformation to convince government agencies, farmers and the general popu-
lation that Roundup is safe. Its continuing denial extends to the date of this Complaint,” the lawsuit says.”) (4)

3. W USA mozna tworzy¢ legalnie strefy wolne od GMO (GE-free zones). Np. taka decyzje¢ wtadz hrabstwa
Jackson w Oregonie zatwierdzit s¢dzia federalny.

Cytuje: “Organic farmers are racking up new victories in the fight against "franken-food," as a growing
number of counties line up to bar genetically engineered (GE) crop cultivation throughout the country.

A federal judge in Jackson County, Oregon, recently upheld a consent decree that designates the region a
"GE-free zone," a ruling which officially protects the decree from appeal, granting new protections to farm-
ers, consumers and the environment.That means organic and traditional farms in Jackson County will be pro-
tected from chemicals produced by Monsanto, Syngenta, DuPont and other biotech giants. The ruling follows
the passage of other similar ordinances in at least eight U.S. counties, including in Hawaii, California and
Washington, along with another Oregon county. As the Washington Post pointed out on Monday, more bans
are on the horizon, with Costilla County in Colorado pushing for its own GE-free zones.” (9)

D. Zasada ,,substantial equivalence” (,,rownowaznoSci skladnikowej) zdyskredytowana naukowo

Zasada ,,substantial equivalence” (zasada ,,rownowaznos$ci sktadnikowej”’; niekiedy thtumaczona jako: zasa-
da ,,zasadniczej rbwnowazno$ci) oznacza rownowaznos¢ zywnosci genetycznie zmodyfikowanej 1 zywno$ci
pozostatej (konwencjonalnej, tradycyjnej i organicznej) pod wzgledem zawartosci sktadnikow odzywczych.
Zostala ona w sposob niejasny przyjeta przez amerykanska Food and Drug Administration (FDA) po to, aby
unikng¢ pelnego badania toksykologicznego zywnosci GMO i ulatwiac jej wprowadzanie na rynek.

1. Specjalisci ,,s3 w stanie rozrézni¢ bez wyjatku fasolki soji genetycznie modyfikowanej, konwencjonalnej
i ekologicznej, tylko na podstawie zawarto$ci witamin, ttuszczu i biatka. Co wigcej, sa tez w stanie odrozni¢
GM soje od konwencjonalnej 1 ekologicznej na podstawie pozostatosci glifosatu i AMPA (produktu przemia-
ny glifosatu)...” (12), (12a)

2. Fakt, ze specjaliSci ,,sq w stanie rozrézni¢ bez wyjatku fasolki soji genetycznie modyfikowanej,
konwencjonalnej i ekologicznej, tylko na podstawie zawartoSci witamin, thuszczu i bialka” oznacza, ze
nie istnieje pomiedzy genetycznie modyfikowang soja a jej odpowiednikami w obszarze konwencjonal-
nych, tradycyjnych lub ekologicznych odmian relacja réwnowaznosci, ktéra nazwano ,,réwnowazno-
$cig skladnikowa” (substantial equivalence) (12), (12a).
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Nalezy przypomnieé, ze w USA wlasénie na podstawie zalozenia istnienia tej ,,rownowaznosci skladniko-
wej” (substantial equivalence) odstapiono od pelnego badania toksykologicznego genetycznie modyfikowa-
nej Zywnosci.

Cytuje: “But Bohn et al. (2014) were able to discriminate between organic, conventional and GE soybeans
without exception, based on vitamin, fat and protein content. Furthermore, they were able to distinguish GE
soybeans from both conventional and organic by their glyphosate and AMPA (glyphosate degradation prod-
uct) residues, as well as substantial non-equivalence in numerous compositional characteristics of soybeans.
The researchers stated, “Using 35 different nutritional and elemental variables to characterise each soy sam-
ple, we were able to discriminate GM, conventional and organic soybeans without exception, demonstrating
‘substantial non-equivalence’ in compositional characteristics for ‘ready-to-market’ soybeans” (p. 207).”
(12)i(12a)

E. Gwaltowny wzrost zuzycia glifosatu i herbicydow bazujacych na glifosacie zwigzany z uprawami
GMO

1. ,,W ostatnich 25. latach zuzycie pestycydow (w Argentynie — przyp. red.) wzrosto do 983% (od 38 do
370 milionéw kg) podczas gdy obszar upraw powiekszyt si¢ 0 50% (od 20 min do 30 min ha).” (19)
Cytuje: ,,In the last 25 years the consumption of pesticides increased by 983% (from 38 to 370 million ki-
los), while the cultivated area increased by 50% (from 20 million ha to 30 million ha).” (19)

2. “... zuzycie glifosatu przez farmeréw USA wzrosto z 12,5 mln funtow w 1995 do 250 min funtéw w
2014, to 20-krotny wzrost. Globalnie, catkowite zuzycie (glifosatu — przyp. red.) wzrosto z 112,6 min funtéw
w 1995 do 1,65 miliarda funtéw w 2014, to prawie 15-krotny skok.” (21)

Cytuje: “... glyphosate use by U.S. farmers rose from 12.5 million pounds in 1995 to 250 million pounds in
2014, a 20-fold increase. Globally, total use rose from 112.6 million pounds in 1995 to 1.65 billion in 2014, a
nearly 15-fold jump.” (21)

3. “Genetycznie zmodyfikowane uprawy roslin odpornych na herbicydy sa obecnie odpowiedzialne za
zuzywanie okoto 56% globalnej ilosci glifosatu.” (21a, s. 1)
Cytuje: “Genetically engineered herbicide-tolerant crops now account for about 56 % of global glyphosate
use.” (21a,s. 1)

F. Inne aspekty

Cytuje:

“3. GMO I GLIFOSAT SA DWIEMA STRONAMI TEJ SAMEJ MONETY
Jest wiele powodow, dla ktorych glifosat i GMO mozna postrzegaé jako dwie strony tej samej monety. Z 61
produktow , ktore uzyskaty zezwolenie na import do Unii Europejskiej, ponad potowa to rosliny odporne na
glifosat, zaprojektowane specjalnie do uzywania z tym herbicydem. Sg one narzedziem dla tego samego ro-
dzaju rolnictwa — ktore jest intensywne, szkodliwe dla zdrowia i srodowiska, a takze negatywnie wptywa na
lokalng wiejska gospodarke. W Potudniowej Ameryce, gdzie ogromne obszary ziemi zostaly obsadzone soja
GMO odporng na glifosat z przeznaczeniem na pasze dla zwierzat na eksport do Europy, udokumentowano
wiele przypadkéw nowotwordw i fizycznych deformaciji. (w szczegodlnosci zob. Declaration of the 3rd NA-
TIONAL CONGRESS OF PHYSICIANS IN THE CROP-SPRAYED TOWNS w Argentynic — (19) — przyp.
red.)

Odrzucajac glifosat staniemy w obronie zdrowia ludzi w Unii Europejskiej i poza nig, srodowiska, okaze-
my poparcie dla lokalnych gospodarek i powstrzymamy ekspansje GMO.

4. EKSPANSJA ZAGROZENIA
Glifosat jest szkodliwy sam w sobie. Lecz $rodki chwastobdjcze, takie jak Roundup, zawieraja mieszanke
chemikaliow, ktora moze by¢ bardziej szkodliwa od samego glifosatu, stanowigc jeszcze wicksze zagrozenie
dla rolnikéw i calego spoleczenstwa.

Ponadto z powodu nadmiernego stosowania Roundupu w uprawach GMO odpornych na glifosat w USA i
Kanadzie, rozprzestrzenily si¢ tam juz odporne na ten herbicyd ,,superchwasty”. Aby powstrzymac ich eks-
pansje, zezwolono na komercyjne uzycie jeszcze bardziej odpornych odmian ro$lin modyfikowanych, ktore

44



tolerujg wiele roznych herbicydoéw, w tym takie, ktore sg prawdopodobnie bardziej toksyczne i szkodliwe dla
srodowiska od glifosatu.

Zgoda na stosowanie glifosatu wiaze si¢ z calg gama dodatkowych zagrozen, ktoérych rowniez mozna unik-
naé wprowadzajac zakaz.

5. LUKI W WIEDZY NAUKOWE]
EFSA wyrazita ,,zaniepokojenie” faktem, ze 8 z 24 firm ubiegajacych si¢ o zezwolenia, w tym Monsanto,
przedstawito specyfikacje dla glifosatu, ktore nie byly poparte oceng toksykologiczna. Innymi stowy, zapre-
zentowane dane dotyczyly substancji roznigcych si¢ od tych, ktére w rzeczywisto$ci przedsigbiorstwa te za-
mierzajg sprzedawac. Ponadto raport EFSA wymienia 21 luk w bazie faktograficzne;.

Wzigwszy pod uwage znane i prawdopodobne zagrozenia dla zdrowia ludzi i zwierzat zwigzane z glifosa-
tem, powinni$my upewni¢ si¢, ze dysponujemy wystarczajgcym materiatem dowodowym, zanim zezwolimy
na jego powszechne uzycie.

6. BRAK PRZEJRZYSTOSCI

Mamy do czynienia nie tylko z lukami w wiedzy naukowej — kluczowe badania sg ukrywane przed publiczng
kontrola. Gléwne wnioski raportu Europejskiego Urzedu ds. Bezpieczenstwa Zywnos$ci oparte s3 na nieopu-
blikowanych badaniach, przeprowadzonych przez sam przemysl, czyli przez firmy ubiegajace si¢ o zezwole-
nia. To niedopuszczalne, ze pozwala si¢ na to, aby te nieopublikowane badania przewazaly nad informacjami
dostepnymi publicznie.

Co wigcej, ponad 80% ekspertow zaangazowanych w ocene¢ glifosatu przez Uni¢ Europejska odmoéwito
podania swoich nazwisk do wiadomosci publicznej, unikajac w ten sposdb jakiejkolwiek oceny mozliwego
konfliktu interesow.

Komisja nie powinna pozwala¢ na dalsze stosowanie glifosatu na podstawie sponsorowanych przez prze-
myst, tajnych raportéw ocenianych przez ludzi, ktérzy odmawiaja ztozenia publicznego oswiadczenia o swo-
ich powigzaniach.

7. ISTNIEJA ALTERNATYWY!
Rolnicy ekologiczni wielokrotnie udowodnili, ze glifosat nie jest niezbedny dla wydajnego rolnictwa. Rolnic-
two przyszlosci polega na pracy z naturg, a nie przeciwko niej. Opiera si¢ na wysokiej biordéznorodnosci i
duzym zréznicowaniu upraw i struktur, przede wszystkim unikajac ogromnych monokultur, ktore przyciagaja
szkodniki, oraz cigglego wysiewania tych samych roslin, co powoduje koncentracj¢ szkodnikéw w glebie 1
ro$linnosci.

Stosowanie glifosatu zwigzane jest z wysoko intensywnym rolnictwem, ktore jest po prostu niezréwnowa-
zone. Dysponujemy bezpieczniejszymi, nie-chemicznymi alternatywami, ktore sg tak samo skuteczne w ra-
dzeniu sobie z chwastami (zobacz o$wiadczenie Niemieckiego Urzedu Ochrony Srodowiska).” (25), (25a)

G. Lista herbicydow z glifosatem dopuszczonych w Polsce

Lista herbicydow z glifosatem dopuszczonych w Polsce mozna znalez¢ w wyszukiwarce srodkow ochrony
ro$lin na stronie Ministerstwa Rolnictwa i Rozwoju Wsi, tj. http://www.minrol.gov.pl/Informacje-
branzowe/Wyszukiwarka-srodkow-ochrony-roslin

Nalezy tylko w rubryce Nazwa substancji czynnej wpisa¢ glifosat.

Jesli zas zyczymy sobie tylko liste herbicyddéw do profesjonalnych albo amatorskich (np. w swoim ogrédku)
zastosowan, to w rubryce Zastosowanie zaznaczamy odpowiednig opcje

H. Spis tresci najnowszej, kompleksowej monografii - obejmujacej stan wiedzy naukowej z pazdzier-
nika 2016 — pt. Glyphosate Monograph, przedstawiajacej jeszcze inne aspekty, nie tylko zagrozen, ale
tez alternatyw do stosowania glifosatu w rolnictwie, opublikowanej (juz po sporzadzenia niniejszego
raportu) przez Pesticide Action Network (PAN), znajdujacej si¢ na stronie http://pan-
international.org/wp-content/uploads/Glyphosate-monograph.pdf.
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Background

Glyphosate, commonly known by its original
trade name Roundup™ (manufactured by
Monsanto), is the world’s most widely used
herbicide. Glyphosate-based herbicides are
manufactured by many companies in many
countries.

The herbicidal action of glyphosate is primarily
due to its capacity to block the production
of essential amino acids in plants and some
microorganisms through a pathway called

“shikimate”, which is present only in plants. Thus,
it was sold as ‘safe’ for animals and humans.

Glyphosate is sprayed on numerous crops and
plantations, including about 80% of genetically
modified (GM) crops (canola, corn, cotton,
soybean, sugar beet); with relatively high levels
permitted as residues in food and animal feed. It
is used as a pre-harvest desiccant, and because
it is a systemic herbicide it cannot be completely
removed from food by washing, peeling or
processing. It is widely used in home gardens
and public places including roadsides, and semi-
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