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Introduction: Methyl sulphone metabolites (MeS02-) of PCB and DDT have attracted 

inlerest due to dieir persistency in biota and their ability to be selectively enriched in target 

cells and tissues in experimental animals '"3). Several MeS02-PCBs arc enriched in non-

cilialcd bronchiolar (Clara) cells following reversible binding lo a secretory PCB-binding 

protein residing in diesc cells '*'5), bul die DDT metabolite 3-mediylsulphonyl-DDE is 

covalendy bound in die adrenal zona fasciculata cells following bioactivation by a tissue-

specific cytochrome P450 form ^-^l WhUe MeS02-DDE is a highly potent toxicant to the 

adrenal zona fasciculata, the enrichment of McS02-PCBs in the Clara cells have not yet 

been associated with overt toxicity. 

In addition a number of polychlorinated benzenes are known lo be ttansformed to mediyl 

sulphone metabolites ^\ In order to detemiine pattems of disttibution of such 

compounds, a number of '"kT-labellcd MeS02-chlorobcnzcnes have been synthesized ^\ 

Based on rcsulls from an initial autoradiographic screening some compounds have been 

selected for extended studies widi regard to possible site-specific metabolic activation, ., 

covalent tissue-binding and toxicity. j 

We report here that two isomeric compounds, (''*C)methylsulphonyl-2,5-dichloro-

benzene ((l'*C)mediylsulphonyl-2,5-DCB) and (l'k:)mediylsulph()nyl-2,6-dichloro- .-

benzene ((''*C)mediylsulphonyl-2,6-DCB), give rise to pronounced labelling of the upper ' 

and/or mid respiratory ttact following administtation to mice. In addition, i 

histopathological data showing lhat the 2,6-chlorinaled analog is a potent toxicant to thc 

nasal olfactory mucosa in mice are presented. i 

ORGANOHALOGEN COMPOUNDS 
294 Vol. 29 (1996) 



TOX (po) 

Materials and methods: (''*C)Mediylsulphonyl-2,5-DCB and ('^Omcdiylsulphonyl-

2,6-DCB (spec. act. 55 mCi/mmol; radiochemical purity about 98 %) and unlabelled 

methylsulphonyl-2,6-DCB (98 % pure) were prepared using published procedures ^\ 

Female C57 black mice (21 g) were given iv injections of die labelled substances (about 

0.8 mg/kg; in 20 nl DMSO per mouse) and were dien killed at time points ranging from 

20 min - 4 days afler dosing. Tape section autoradiography was performed according lo 

Ullberg '0'. To delermine inevcrsibly bound radioactivity in die tissues, frccze-dricd tape 

seclions were extt'actcd stepwise in 50 % etiianol, 70 % cdianol, 99 % ethanol, heptane 

and waler before being mounted on to X-ray film ^\ 

Histopathological examination of mediylsulphonyl-2,6-DCB-induced lesions was done 

using methacrylale embedded, decalcified nasal tissue, stained with toluidine blue. Scries 

of female C57 Black and NMRI mice (21 g) were given single ip doses of die sulphone, 

dissolved in corn oil, and were tiien killed at time points ranging from 6 hours to 21 

days. 

Results 

Autoradiography : The distribution pattern of (''*C)mcdiylsulphonyl-2,5-DCB and 
(''*C)mcdiylsulphonyl-2,6-DCB in mice were fairly similar. During the first four hours 
after dosing of each compound, a selective Itxalization of radioactivity was observed, 
particularly in die nasal olfactory mucosa and the lateral nasal glands, bul also in the 
tt~dcheo-bronchial mucosa.This pattem of disttibution became more pronounced after 24 
hours when in addition a distinct labelling of die olfactory bulb and the kidney cortex was 
visible for bodi compounds. Four days after dosing the autoradiograms were 
characterized by a high and .selective retention of radioactivity in the olfactory mucosa, 
the lateral nasal gland (Figure 1B), the ttachco-bronchial mucosa and the kidney cortex. 
The 2,5-chlorinaled isomer showed a different, more spotty, labelling of thc kidney 
cortex than the 2,6-chlorinaled isomer. 

Autoradiograms obtained from solvent-exU'acted tissue-sections revealed dial a large part 
of die (''*C)mediylsulphonyl-2,6-DCB-derivcd radioactivity could not be dissolved from 
the respiratory ttact (Figure IA). Exttacted sections from mice dosed widi 
(''•C)mediylsulphonyl-2,5-DCB were nol avadable. 

Histopathology: As demonsttated in a dose-finding sludy, metiiylsulphonyl-2,6-DCB 
induced necrosis in die nasal olfactory mucosa following die lowest single dose so far 
examined (32 mg/kg). In order lo characterize the development and regeneration of die 
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hiiz. I, .Aiiior;idiogi';inis ul lhe head region-, of mice show mg lhe JisiiihLiiiuii o: iadinacti\ ii\. 
IA repieseniN tin exinti-'ted tape seciion ot a niou>e 24 hr afler :iii W injeetioii of labelled 
melh\hiilphoii\l-2,6-DCB. IB represenis a noneMracted tape ^eellOll of a muiive 4 du>-
atter all n mjeciioii of nieth> Nulphonyl-2.5-DCB. Both compounds gis e rise io a high 
aecLiinulatioii of r;idioacii\ ity in the oifaeiory mucosa and lhe lateral nasal glands, 
(O.M. ollactorv mucosa: LG. lateral nasal Lilands; TM, tracheal nuico-ai. 
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Fig. 2. Histological seclions through the olfactory mucosa of mice. 2A 
represents a control mouse while 28 represents a methylsulphonyl 
-2,6-DCB (65kg/mg) treated mouse. 2B shows extensive damage in the 
olfactory mucosa: The Bowman's glands have become completely necrotic; 
thc olfactory neuroepithclium has degenerated and detached from the basal 
membrane; thc blood vessels have dilated; the nerve bundles and blood 
vessels remain intact. (OE, olfactory epithelium; BG, Bowman's glands; 
N, nerve bundles; V, blood vessels; toludine blue). 
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toxic lesion over time, groups of mice were given 65 mg/kg. Six hours later thc 

Bowmans glands were necrotic and degenerative changes were seen in the olfactory 

neuniepidiclium (OE). Twentyfour hours after dosing die neuroepitiiclium was sevenily 

degenerated or necrotic (Figure 2B); dircc days after dosing Uic neurocpidielium was 

completely detached from the lamina propria leaving a nude basal membrane. Seven days 

after dosing dicre were signs of fibrosis in die lamina propria, which became even more 

pronounced after three weeks. Throughout these time points the olfactory 

neuroepithelium had been replaced by an atypical ciliated epidiclium. Hence, diere were 

no evidence of successful regeneration of die olfactory neurocpidielium during the 

investigative period. 

Discussion: The present study shows dial melhylsulphonyl-2,6-DCB is a potent 

toxicant that induces necrosis in die olfactory mucosa in mice following exposure to a 

single dose of 32 mg/kg, the lowest dose examined. The lesion seemed lo originate in die 

subepithelial Bowman's glands which became necrotic widiin a few hours after dosing. 

The affected area developed gradually, resulting in degeneration and detachment of the 

olfactory neuroepithclium wiihin three days. Interestingly, die regeneration of die lesion 

during the following weeks seemed lo result in a replacement of die olfactory 

neurocpidielium with a cdiated atypical cpidielium. Moreover, dierc were only weak 

signs of regeneration of the Bowman's glands while die lamina propria showed fibrosis 

thai became very prominent widi time. As judged from these histological observations il 

seems unlikely dial a functional olfactory mucosa could be recovered in the 

meUiylsulphonyl-2,6-DCB-exposed animals. 

Thc autoradiograms obtained from the two isomeric compounds were strikingly similar 

with regard lo the binding pattern in the respiratory tract. The results obtained from 

solvent-extracted tissue-sections from mice dosed with ('''C)mcthylsulphonyl-2,6-DCB 

sttongly indicale that die high accumulation and retention observed in die olfactory 

mucosa was due lo an irreversibly bound melaboUle, most Ukcly formed in sitti. Despite 

the fact dial no exttacted sections were available for the 2,5-chlorinated isomer, it seems 

possible Uiat melhylsulphonyl-2,5-DCB may also be present as an irreversibly bound 

residue in die olfactory mucosa. Mediylsulphonyl-2,5-DCB, a lipophilic metabolite 

formed from the odoranl and insecticide 1,4-dichlorobenzenc, should dius be considered 

as potentially toxic lo die nasal olfactory mucosa. 

The autoradiograms obtained 4 days after dosing with (''Hi;)methylsulphonyl-2,5-DCB 

were characterized by a selective retention in die bronchial mucosa, die lung tissue and in 

spotted sites in the kidney cortex. This pattern of distribution is almost identical to that 

previously observed in mice dosed with die PCB metabolite 4,4'-bis-(methylsulphonyl)-
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2,2',5,5'-lett'achlorobiphenyl '•), a compound that binds wiUi high affinity lo a secretory 

PCB-binding protein residing in die non-ciliated bronchiolar (Clara) cells '̂ •5). 

Considering the sttuctural similarities between Uiese methyl sulphones (Uic PCB 

metabolite consists of two meUiylsulphonyl-2,5-DCB molecules connected by a biphenyl 

bond) il appears possible dial the long term disttibution pattern of ('''C)melhylsulphonyl-

2,5-DCB represents ils association with thc PCB-binding protein. 

In conclusion, die present study has shown dial methylsulphonyl-2,6-DCB is a potent 

toxicant to Uie nasal olfactory mucosa in mice, most likely following in situ metabolic 

activation to a reactive, tissue-binding metabolite. The limited dispositional data available 

for the 2,5-chlorinatcd isomer suggest thc possibility dial methylsulphonyl-2,5-DCB is 

also a nasal toxicant in mice. Thc long term binding of methylsulphonyl-2,5-DCB in lung 

and kidney cortex is indicative of a MeS(D2-PCB lype of reversible tissue-binding that has 

not been associated with overt toxicity. 
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