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7HUPV�RI�5HIHUHQFH

To re-examine the opinion of the SCF expressed on 16 December 1994, that 3-MCPD is
a genotoxic carcinogen in the light of the new study reports.

%DFNJURXQG

3-Monochloro-propane-1,2-diol (3-MCPD) is a member of a group of contaminants
known as chloropropanols, which includes known genotoxic animal carcinogens such as
1,3-dichloropropan-2-ol. 3-MCPD is a by-product in soy sauce and in hydrolysed
vegetable protein produced through acid hydrolysis, usually present in trace amounts (<
1 mg/kg), although individual samples may contain high levels (up to a few hundred
mg/kg). It can be also present as a contaminant in some food additives, in
epichlorohydrin/amine copolymers used as flocculants or coagulant aids in water
treatment, and may be present in drinking water (Sunahara HW� DO., 1993). Other
occurrences have also been reported. A task within the framework of scientific co-
operation by Member States (SCOOP) aims at the collection and collation of data on
levels of 3-MCPD in foodstuffs (European Commission, 2000).

The SCF issued an opinion on 3-MCPD on 16 December 1994 concluding LQWHU�DOLD as
follows:

�7KH�&RPPLWWHH�QRWHG�WKDW�VHYHUDO�RI�WKH�DERYH�GHVFULEHG�JDSV�RI�LQIRUPDWLRQ�KDG
QRW�EHHQ�ILOOHG�VLQFH�LW
V�ILUVW�HYDOXDWLRQ�RI���0&3'��+RZHYHU��EDVHG�RQ�WKH�UHVXOWV
RI�WKH�UHFHQW�FDUFLQRJHQLFLW\�VWXG\�DQG�RWKHU�DYDLODEOH�GDWD��WKH�&RPPLWWHH�LV�QRZ
RI� WKH� RSLQLRQ� WKDW� WKHUH� LV� VXIILFLHQW� HYLGHQFH� IRU� FDUFLQRJHQLFLW\� RI� ��0&3'� LQ
UDWV�� ,Q� DGGLWLRQ�� ��0&3'� LV� PXWDJHQLF� LQ� WKH� $PHV� WHVW� FDXVLQJ� EDVH� SDLU
VXEVWLWXWLRQV�LQ�6��W\SKLPXULXP�7$�������SRVLWLYH�LQ�WKH�PRXVH�O\PSKRPD�7.�ORFXV
DVVD\��DQG�SRVVLEO\�WKH�&KLQHVH�KDPVWHU�9���+357�WHVW�LQ�YLWUR��DQG�FDXVHV�VLVWHU
FKURPDWLG� H[FKDQJHV� LQ� 9��� FHOOV�� ,Q� YLHZ� RI� WKH� FOHDUO\� GHPRQVWUDWHG� LQ� YLWUR
JHQRWR[LFLW\� DQG� WKH� WXPRULJHQLF� HIIHFW� LQ� UDWV�� ��0&3'�PXVW� EH� UHJDUGHG� DV� D
JHQRWR[LF� FDUFLQRJHQ�� ,W� DOVR� FDXVHV� PDOLJQDQW� WUDQVIRUPDWLRQV� LQ� PRXVH
ILEUREODVWV��:KLOH� WKH�UROH�RI�QHSKURWR[LFLW\�DQG�KRUPRQDOO\�PHGLDWHG�HIIHFW�RI���
0&3'� FDQQRW� EH� UXOHG� RXW�� FRQFOXVLYH� HYLGHQFH� IRU� WKH� VLJQLILFDQFH� RI� VXFK
�VHFRQGDU\�� KRUPRQDO�PHFKDQLVPV� KDV� QRW� EHHQ� SURYLGHG�� $� VDIH� WKUHVKROG� GRVH
FDQQRW� EH� GHWHUPLQHG� DQG� ��0&3'� VKRXOG� EH� FRQVLGHUHG� DV� DQ� XQGHVLUDEOH
FRQWDPLQDQW� LQ� IRRG�� 7KHUHIRUH� UHVLGXHV� RI� ��0&3'� LQ� IRRG� SURGXFWV� VKRXOG� EH
XQGHWHFWDEOH�E\�WKH�PRVW�VHQVLWLYH�DQDO\WLFDO�PHWKRG��

The SCF re-considered its previous opinion in the light of the CANTOX report "Safety
evaluation of 3-monochloropropanediol" dated September 4, 1996. On 13 June 1997 it
concluded that

�7KH� &RQWDPLQDQWV� :RUNLQJ� *URXS� KDV� UHYLHZHG� WKH� VDIHW\� HYDOXDWLRQ� RI� ��
PRQRFKORUR�SURSDQGLRO� ���0&3'�� SUHSDUHG� E\� &$172;� ,1&� IRU� WKH
,QWHUQDWLRQDO�+\GURO\VHG�3URWHLQ�&RXQFLO��7KLV�GRFXPHQW�GRHV�QRW�SUHVHQW�DQ\�QHZ
HYLGHQFH�� 7KH� FRQFOXVLRQV� GUDZQ� E\� &$172;� DUH� EDVHG� RQ� D� GLIIHUHQW
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LQWHUSUHWDWLRQ�RI�WKH�VDPH�VWXGLHV��ZKLFK�KDG�EHHQ�UHYLHZHG�E\�WKH�6&)�EHIRUH�LWV
RSLQLRQ�ZDV� H[SUHVVHG� LQ� ������ $OO� GDWD� TXRWHG� E\� &$172;� LQFOXGLQJ� QHJDWLYH
UHVXOWV�RI�LQ�YLYR�JHQRWR[LFLW\�WHVWV��GDWD�RQ�PHWDEROLF�SDWKZD\V�DQG�LQGLFDWLRQV�IRU
KRUPRQDO�PHGLDWHG�FDUFLQRJHQHVLV�KDG�EHHQ�FRQVLGHUHG�GXULQJ�WKH�SUHSDUDWLRQ�RI
WKH�6&)�RSLQLRQ�

7KHUHIRUH��LW�ZDV�FRQFOXGHG�WKDW�WKHUH�LV�QR�UHDVRQ�IRU�WKH�&RPPLWWHH�WR�FKDQJH�LWV
RSLQLRQ�RQ���0&3'�DV�H[SUHVVHG�RQ����'HFHPEHU�������

Recently, two new studies were commissioned by the UK Drinking Water Inspectorate
on the LQ�YLYR genotoxicity of 3-MCPD:

- 3-MCPD: Measurement of unscheduled DNA synthesis in rat liver using an LQ
YLYR/LQ�YLWUR procedure (Fellows, 2000);

- 3.MCPD: Induction of micronuclei in the bone marrow of treated rats (Marshall,
2000).

On the basis of these study reports the UK Committee on Mutagenicity (COM) and UK
Committee on Carcinogenicity (COC) issued statements (COM 2000, COC 2000).

In addition a paper by Frei and Würgler (1997) on a mutation/somatic recombination
assay in 'URVRSKLOD�PHODQRJDVWHU (SMART test) was evaluated, which had not been
considered previously by the Committee.

,Q�YLYR�JHQRWR[LFLW\

- 3-MCPD (purity 98.5%) did not induce unscheduled DNA synthesis (UDS) in the
liver of male Han Wistar rats using the LQ�YLYR�LQ�YLWUR test protocol.  The substance was
given by two single oral administrations; 40 and 100 mg/kg bw. The UDS was
evaluated by autoradiography (Fellows, 2000).

-  3-MCPD (purity 99.2%) was found negative in the bone marrow micronucleus test in
male Han Wistar rats treated by gavage once daily on two consecutive days at doses of
0, 15, 30 and 60 mg/kg bw. Animals were sacrificed 24 hours after the second
treatment. A dose-related decrease in the PCE/NCE ratio was observed, indicating that
this substance and/or its metabolites reached the target cells (Marshall, 2000).

- A mutation/somatic recombination assay in 'URVRSKLOD�PHODQRJDVWHU (SMART test)
showed no evidence of genotoxicity for 3-MCPD as well as for the parent compounds
2-chloro-1,3-propanediol (2-CPD) and 1,3-dichloro-2-propanol (Frei and Würgler,
1997).
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(YDOXDWLRQ

The Committee agreed that both the LQ� YLYR mammalian genotoxicity assays (the rat
bone-marrow micronucleus test and the rat liver UDS) carried out to acceptable
standards as well as the mutation/recombination 'URVRSKLOD SMART test were
negative, providing adequate evidence that the genotoxic activity observed LQ�YLWUR was
not expressed LQ�YLYR. The same conclusion was reached by the UK COM (COM, 2000).
The additional information also supports the view that the increase in benign tumours
observed in the long-term carcinogenicity assay in rats is the result of non-genotoxic
mechanisms, either through chronic hormonal imbalance (mammary gland fibromas,
Leydig cell tumours) or sustained cytotoxicity and chronic hyperplasia (renal tumours).
This conclusion was also reached by the UK COC (COC, 2000).

&RQFOXVLRQV

Taking into account the lack of genotoxicity LQ� YLYR� and the likely secondary
mechanisms of the tumorigenic effects seen in the chronic toxicity/carcinogenicity study
in the rats the Committee considered that a threshold-based approach for deriving a
Tolerable Daily Intake (TDI) would be appropriate. The Committee noted that at the
lowest dose (1.1 mg/kg bw/day) in the above-mentioned rat study there are some
indications of adverse effects in several organs, which attain statistical significance at
higher doses. Despite of the lack of statistical significance at the lowest dose, the
Committee considered this to be a LOAEL, being close to a NOAEL. Taking also into
account other limitations in the database (e.g. lack of reproduction/developmental
toxicity studies) an overall uncertainty factor of 500 was used by the Committee to
derive a TDI of 2 µg/kg bw.
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