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gccording to the h u r ~ ~  health stam. Chronbdy in humans had 
significantly higher (P=0.03) glyp-e midues in urine thpn healthy 
humans (Fgrrt 2). 

Glyphosate-containing herbicides arc applied in large amounts to 
m o p 2  ta3timEopaseascrna mnovewe%dsanddryoutgrainina 
process d e d  'desicdon' [[U]. Once qpW glyphospte eccumhks 
in !eaves, grains or fruit Glyphaate midm cannot bc moved by 
m&ng d they art not b r h  down by malcifig [a]. Glyphosaw 
Mwconrrmain~tab l t~hds forr~ornmwe ,ewni f&f& 
urc frozen, dried or pro- Recently, many studies hme proposed 
hat glypho&c could impad tht h d h  of and humms. Dcspitt 
glyphosabe's global dominance as m herbicide, there is little testing of 
glyphosak &due8 inanimals andbans .  Previously, wremdedthe 
prestnc~ of glyphoeate midm in Danish dairy  cow^ [7]. Glyphosatt 
residw could d i k  h wurrtry to country (in same countrk 
gyphosate is not regulated) and even within a Eouatry depending an 
thc quantity, kqumcy and t h e  ofglyphosatc apphtion. The pmmt 
study compared glyphosate d u e d  in urine and Wmnt q r p r  of 



C # e  Kmger M, Sehledwn P. Schrlldl W, Hoppe HW. W W, et al. (2014) W d b n  ot Glyphosde Residueg in Animals and Humans. J Edmn 
Anal To&& 4: 210. doc W 4 1 T Z W $ l m M a  

Page 4 of 5 

German cows compared with Danish cows using BLISA and GGMS. 
Ohm hvcsti@ons were carried out shed light on the prts~nce 
of glyphomtc in ham, rabbits and humans. The ELISA technique for 
b e  shrdies was validated by comparing pired samples with GC-PAS 
( T a h  1 and 2). 
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Exmeted glyphate in urhe of Danish cows was significantly 
higher than from Guman cow and repItsFnts a higher intake &om 
feed. Interatinglyl the glyphsate cancentration iD German dairy 
cows kept in a GM free region excreted much less glyphow than 
conwntianaEy managed cows. Thus, the prohiition of GM grains 
and my p m t  these animals from consuming glyphosabt with thcir 
fced Since organic fanners don't iivr in an W t e d  area, the prcamce 
of hw lewL of glyphogate d d  be aitributed to contamination by 
air and rain [2]. The presence of gIyphosate r& in organs and 
mtat of cattlt is not a surpr$t since cows excrete significant amounts 
of dyphcete in urine. An animal study with Sp-Dawky rats 
reported that approximately 35-40% of the administered &phaatc 
dose was absorbed from the gasmtestinal tract so that urinc and 
feces were equally important r d e s  for d h h t i 0 ~  aftm one oarl 
apphtion 1241. %e authors dm found that glyphaate auumulated In 
bona C o n s i t b e  mng &dating shbility of glyphmate for cakium, 
a c w n d a t i ~ n i n b o n e s i s n o t s ~  OurownrcsuItsshowedthat 
g lyphte  is -able in inks- h e r ,  musde, spleen and kidney tissue. 
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Hares are among the k t  anlmai to enter Wds a f h  glyphate 
is applied before sowing, in netin mopping, and with prc harvest 
deshatbn SurprhingIy, the many fold higher glyphosate ametion 
of hmesticated rabbits than of ham (Figure 2) or Danish dairy cows 
was not antiapakd, but prohbly reflects the high levels of glyphosate 
in their fed Tadcsco a al. [251 evaluated tbt possibee e&cts of GM 
soya ban on cell metabolism of rabbits. Although no diikences in 
enzyme levels were detected in serum, a 6ignifiEant increase of lactic 
dehydrogenase, mainly the WHl iso-enzyme e,s found especially in 
the kidney and heart 

- 
- 

T 

In the present study, the median glyphwate concentration in urine 
(around 1 ppb) of people consuming pdwninantly organic f od  was 
s ign ihdy  lower than in urine of pmpk consuming cwwmtiod 

L 0 7 /- 
B) Wyphosata in h a w  (N=lO2) and chmnlcally (N=19B) d d  humans. 

/ 
A- 8: ayp- In hmans. A) Cornpdson dglypho* a d m  wifh uhne of humans wllth c o n m a 1  (N-} and pmdwnlnentty organic (N4l) m g .  

food. 'Ihus, the prohibition of herbicide use in orpic agriculture 
p t l y  reduces the intake of glyphosate. Glyphmate in urine of a 
p d l y  M y  population was sipi6candy lower than in urine fmm 
a chronicaily diseased poplation. Cumio et al. 1181 mentioned that it 
is important to determine if glyphosate is consumed in conventional 
foods. Glyphosat~ in urine of humans (non-suicii or accidental 
overdose cases) was measured in difkzn! populations. The p e n c e  
of glyphow in humans was prwiousIy reported [20] by rnonitohg 
48 h e m ,  their spouses and 79 dddren (4-18 years) for g l y p h  in 
urine thc day btforc, as dl as 1 and 3 days aftcrglyp~cappCcation. 
They reported detectable I d s  of glyphsate m e  found in urine on 
the day of application in sixty percent of the farmers mean 
was 3 ppb, the maximum d u e  was 233 ppb, and the highest estimated 
systemic dosc was 0.004 mdkg). Farmas who did not use rubber 
gfows had fie tinaes more glyphme in their urine. hiemage et al. 
[26] d e t d  9.5 ppb glyplwate in urine of a farmer 7h a h  beginning 
pesticide handling Moremer, the excretion of glyphasate in urine is 
not limited to fanners 1181 and glypbosatt ha been tkscrhd as a new 
~ n m e n ~ l  neurotoxin. 

Expure  of mammals to giyphosate may cause lass of 
mitochondria1 -ram potential and mult in oxidative stress 
to liver and brain 127,281. Both apoptosis and autophagy arc W a d  
in glyphosaw toxiciry mcchaaisms 1291. Casc reports indicated that 
exposure to glyphosaie was related to Parkinsonism [ I S  301. 

Conclusions 
GIyphosate residues wdd rea& humans and animals though 

food and h d  and be excreted in urinc. P r e s e ~ ~ e  of glyphowe in 
urine and its aceumuktion in animal tissues i s  alarming even in low 
oancentrations. There is an u r p t  need to investigate the impacts of 
glyphosate m our health 

2. Chmg FC, Sknclk MF, Capd PD (m1) OcEmnm and t&e d h a  h d d e  
glyphosata and its dogradah amlnm&hylphmphanlc add In the almosphem. 
Envimn TDwlcd Cham 30: 548655. 
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