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What are mineral oil hydrocarbons(MOH9g ?

U Mineral oils are a complex mixture of hydrocarbons (> 100
000 compounds) derived from petroleum.

U Technical grade mineral oil hydrocarbdwgpically contain
15-35 %aromatics (MOAH), the rest being almost
exclusively constituted of minerall saturated hydrocarbons
(MOSH).

U Foodgrademineraloil hydrocarborproducts are treated in
such a way that theromaticcontentis minimized.

U Little is known abouthe composition of commercially
available productsas specifications are generally expressed
In terms ofphysicachemical properties(ich asiscosity).
Products with the sanmghysicachemical specificatiomay
vary considerably in their composition, depending on the
source of the oil anids processing



What are mineral oll saturatedhydrocarbons
(MOSH) ?

U MOSH consist oftwo major classes of compounds:
- paraffins(comprising linear and branched alkanes),
- naphtheneécomprising alkydsubstitutectyclo-alkane$
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U ForMOSH found in food, the number of carbon atoms typically ranges from 4@ to
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Sources of MOSH iimod

MOSH of natural origin
e.g. nalkanes from algae, plants and insects (with a predominance of odc
number of carbon atoms

Environmental contamination
e.g. oil spills in marine and freshwater ecosystems, pesticide formulation:

Food processing
e.g. release agents in bakery, dust suppressant for grain, protective coati
for raw fruits

MOSH migrating from food contact materials
Jute and sisal bags

Waxed packaging materials

Plastic materials

Lubricating oils for cans

Printing inks

Recycled board

Adhesives.



MOSHtoxicologicaltargets

I MOSH have low acute orabxicity
I MOSH at high dose can caus®derate livehypertrophy

I MOSH having carbon number between 16 and 35 may accumulate in
different tissues including adipose tissue, lymph nodes, spleen and liver.

1 In rats bioaccumulation of MOSH can lead to formatiomo€rogranulomas
In liver andmesenteric lympimodes (MLN).Microgranulomasn MLN are
considered of low toxicological concepecause they doot progress to
adversdesions. In contrast, livanicrogranulomasre associatedith
iInflammatory reactions

1 Food grade MOSH may differ in their bioaccumulation potential and in thei
ability to cause liver granulomas

I Thereis evidence from studies in experimental animals that at least some
saturated hydrocarbons are afglenduce autoimmune responses when
administered at higboncentrationsia a parenteral route.



A seriesof studiessupportedby EFSA

U To investigate the accumulation and toxicity of a broac
MOSH mixture representative of the whole MOSH range
which humans are exposed via the diet.

U To identify the MOSH fractions and swdategories with
higher bioaccumulation potentials.

U To analyse the correlation between accumulation and
formation of hepatienicrogranulomas

U To study the potential iImmune perturbation of MOSH
mixtures



Preparation of a broad MOSH mixture representative (
the whole MOSH range to which humans are exposec

A MOSH mixture with an approximately constant concentration of
hydrocarbons per carbon atom was prepared by combining sever:
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Experimentl : Broad MOSH mixture
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Experimentl : Broad MOSH mixture

Broad MOSH mixture Control
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MOSH concentrations (mg/kgh tissues versus time
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When the dose increased from 40 to 4000 mg/kg, the concentrations in the tissues incree
bv factors of 2.611.5 rather than bv a factor of 100



HPLA&GCGFID chromatograms of MOSH liver,
adipose tissue, spleen and carcass
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MOSH compositiom broad classes

Thebroad MOSH mixture consisted of
31% nalkanest little branchedaraffing
9.9% multibranchedaraffing

59% naphthenes

Therewas no significant change this
composition ifiver and spleen, but a
significant shift to the opechain
hydrocarbong the adipose tissue.

GCxGplots of the broad MOSH
mixture added to the feed



Effectof the broad MOSH mixture orbw,

spleen andiver weights

Exposure Dose
Period (d) (mg/kg)

Body
weight

Liver

Spleen

0 137.0+5.34 5.69 + 0.28 0.44 + 0.013 0.0415 + 0.0011
30 10 137.2 +8.81 5.73 +0.53 0.45 + 0.029 0.0417 + 0.0018
400 141.4 + 8.26 6.27 +0.34 0.48 + 0.019 0.0444 + 0.0023
4000 142.8 + 3.96 0.48 + 0.014
0 177.6 + 5.03 6.57 + 0.34 0.54 + 0.042 0.0370 + 0.0011
60 40 177.2 + 6.50 6.23 + 0.52 0.55 + 0.019 0.0352 + 0.0029
400 173.0 + 11.62 6.20 + 0.46 0.54 + 0.036 0.0358 + 0.0017
4000 174.8 + 5.63 6.75 + 0.35 0.59 + 0.041 0.0386 + 0.0013
0 178.0 + 23.56 5.79 + 0.79 0.55 + 0.053 0.0325 + 0.0010
90 10 196.4 + 9.56 6.55 + 0.25 0.58 + 0.040 0.0334 + 0.0010
400 193.0 + 11.60 0.61 + 0.054
4000 190.6 £ 9.45 0.62 + 0.044 Q.0361 + 0.0022*D
0 194.0 + 13.73 6.39 + 0.81 0.57 + 0.043 0.0328 + 0.0018
120 40 199.6 + 10.99 6.36 + 0.42 0.55 + 0.042 0.0319 + 0.0008
400 196.0 + 15.35 6.42 + 0.65 0.65+0.111 0.0328 + 0.0016
4000 206.6 + 10.62 0.69 + 0.060
0 203.4 + 20.71 6.92 +0.77 0.59 + 0.072 0.0340 + 0.0012
90430 10 192.6 + 5.13 6.40 + 0.43 0.56 + 0.036 0.0332 +0.0014
400 192.6 + 13.54 6.78 + 0.79 0.59 + 0.052 0.0351 + 0.0018
4000 188.6 + 5.98 6.50 + 0.32 0.64 + 0.056 0.0345 + 0.0012




Granuloma#m? in livers from rats fed for 30 (A), 60 (B),90 (C),120 (D’
days with control feed or feed containing MOSHmixture 40, 400 anc
4000mg/kg, or for 90d with the test feed + 30d of control feed (E)

The dots represent the value for the individual animals while the bars represent the group median value.
Significant group differences are denoted by p-values.
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Effects of the exposure to MOSH broad mixture
on other targets (liver, iImmune system)

U The increasan granulomaformation at the highestdoseappearedo
be accompaniedy increasechumberof lymphoid clustersin the liver
parenchyma,

U No significantchangeslueto MOSH exposurevereobservedor
the KLH-specificlgM concentrationg serum



Preparation of 3 MOSH mixtures

Rationale: to distinguish MOSH below-C25) and above C25(25) and to check
whether not accumulated hydrocarbons (in particulaalkane$ have an impact on
granulomaformation, using mixtures having the same composition in terms of
branching and cyclic constituents as in the previous experiment.
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Experimentll: « narrow » MOSH mixture
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MOSH concentrationsrg/kg) In tissues and carcass
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Effectof MOSHon the weight of animalsand organs

Valuesare in gramsandare meansfrom 8 animalst SO HSI= hepatosomatiandex(liver/bodyweightratio).
*= significantlydifferent from control (p<0.05); ** = significantlydifferent from control (p<0.01);
Ax+ = significantlydifferent from control (p<0.001)

Groups Dose Body Liyer Splesn HEl
[mg/kg) weight
Contral 0 2113 +&578 8§78 038 0.62 £ 0.03 0.0320 00019
400 20EE +1457 §.52+ 0O.BD 0.63 £ 0.04 0.0325 + 00019
5025 1000 2105 +1320 6.91+ 000 0.564+0.03 0.0327 * 00026
4000 2051 +9.16 6.E7 +0.70 0.564+0.05 0.0335 + 00025
ADD 2130 +13ES 743+ 048 070+ 0.05** 0.0348 + 0.0012**
L-C25 1000 208 +10.71 T7.ES+ 050 0.0375 + 0.00ZD***
4000 2113 +1316 EA3+ 070" j b
ADD 203.3+ 041 BiD+11a* 1.07+0.35%* 0.0350 + 00063 **
L-C25W 1000 207.3 + .00 @ 0.0437 + 0LDDEZ **
4000 008+ 405 s0ot120%D (L5023 H




Granulomagm?in livers from rats exposed to

variousMOSH mixtures

(dietary exposure to 400, 1000 and 4000 mg/kg feed for 120 daipe)dots represent
the value for individual animals while the lines represent the group median value.

Significant differences between controls and exposed rats are denoted by * (p<O.
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Effects of the exposure to various MOSH mixture
on other targets (liver, iImmune system)

U The numbers of lymphoid cell clusters in the liver parenchyma an
the liver portal tract were not affected by any dose €25, but were
significantly increased for the highest dose of th€éZ5 mixture.

U For the EC25W mixture a significant increase of the numbers of
lymphoid cell clusters in the parenchyma was observed at low and
medium doses, whereas the effect was significant only at the highe
dose in the portal tract

U Irrespectiveto the mixture tested, no significant differenceswere
observedfor the KLHspecificlgM concentrationgn serum



Conclusions (1)

0 Accumulationof MOSHoccursmainly in the liver and to a lesser
extentin adiposetissue

U Accumulatiordependson the compositionof the MOSHmixture.

U Strongdifferencesexistbetweenliver and adiposetissuein terms of
accumulation profile: whereas in adipose tissue the accumulateo
fraction correspondsto the most volatile part of the administered
mixture, in the liver, the most volatile aswell asthe highestboiling part
of the mixture are almostabsent

U Thedepurationperiod resultsin a significantdecreaseof the MOSH
concentrationin the liver, but not in the adiposetissue

0 Not only n-alkanes but also iso-alkanesaccumulatein liver and
adiposetissue



Conclusions (1)

U As previouslyshownMOSH exposureaesultsin a significantincrease
In absoluteandrelativeliver weight

U There were large differencesin the ablility of the different MOSH
mixturesto induceliver granulomas

U Very stronggranulomaformationwas observedafter ingestionof the
wax-containing L-C25W mixture, suggestingthat n-alkaneshave an
Impacton thistoxicologicalendpoint

U This patternappearedo be similar for the lymphoid cell clustersin
the parenchymandthe portaltract

U No significant differenceswere observedfor the KLH-specific IgM
concentrationsm serumdueto MOSH exposure

U Theclassificationof MOSH by molecularmasse®elowandaboven-
C25 (with high tolerancefor thoseaboven-C25) is not supportedoy the
presenfindings
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