
      
    

Percent Difference in BodyPercent Difference in Body 
Weight from ControlWeight from Control——RatsRats 
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DDiidd tthhee hhiigghheesstt ddoossee ggrroouupp 
eexxcceeeedd tthhee mmaaxxiimmuumm ttoolleerraabbllee 
ddoossee?? 
•• MMaallee aanndd ffeemmaallee rraattss,, ffeemmaallee mmiiccee hhaadd 

>>1100%% ddeeccrreeaassee iinn bbooddyy wweeiigghhtt 
ccoommppaarreedd ttoo ccoonnttrroollss 

•• WWaatteerr ccoonnssuummppttiioonn wwaass mmaarrkkeeddllyy 
rreedduucceedd ((>>2200%% rraattss aanndd >>3300%% mmiiccee)) 

•• PPoooorr ppaallaattaabbiilliittyy 

•• DDeehhyyddrraattiioonn aaffffeeccttss nnoorrmmaall pphhyyssiioollooggyy
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  HumanHuman RatRat MouseMouse 
Body weightBody weight aa 70 kg70 kg 500g500g 50 g50 g 

Salivary GlandsSalivary Glands 
pHpH 6.56.5––7.57.51,21,2 8.08.0––8.68.633 9.09.0––10.010.044 

StomachStomach 
Fraction of GI tractFraction of GI tract ~33%~33%55 ~10%~10%55 ~10%~10%55 

CompartmentsCompartments glandularglandular forestomach forestomachforestomach forestomach 
+ glandular+ glandular + glandular+ glandular 

pHpH 1.01.0––1.81.8 ((fastingfasting))66 5.05.0 ((forestomachforestomach))66 4.54.5 ((forestomachforestomach))66 

3.03.0––5.65.6 ((mealmeal))66 3.33.3 ((glandularglandular))66 3.13.1 ((glandularglandular))66 

Acid secretionAcid secretion 8,0008,000––20,00020,00066 440440––124712477-97 9 11––16816810-1210 12 

rate (rate (µµEqEq/4h)/4h) 

IndigenousIndigenous microfloramicroflorabb nonenone66 ++++66 ++++++66 

Emptying tEmptying t 1/21/2 (min)(min)cc 10010066 1181181313 1581581414 

Small IntestineSmall Intestine 
Fraction of GI tractFraction of GI tract ~33%~33%55 ~30%~30%55 ~30%~30%55 

pHpH 55––8866 6.96.9––7.87.866 6.56.5––7.67.61515 

Large IntestineLarge Intestine 
Fraction of GI tractFraction of GI tract ~33%~33%55 ~60%~60%55 ~60%~60%55 

pHpH 5.55.5––7.07.066 7.47.4––8.08.01616 6.46.4––7.07.017,1817,18 

a)a) Body weight of average adult maleBody weight of average adult male 
b)b) LogLog1010 cell viable count per gram contents of the stomach of different bacteria and protozoan speciescell viable count per gram contents of the stomach of different bacteria and protozoan species 
c)c) Median values of gastric emptying time of solidsMedian values of gastric emptying time of solids 
References provided on slides 15 and 16References provided on slides 15 and 16 

Buccal Cavity 

Rectum 

Cecum 

Colon 

Ileum 

Jejunum 

Esophagus 

Duodenum 

InterspeciesInterspecies VariabilityVariability 

8 



  
      

        

                  

Inter-species Variability:Inter-species Variability: 
Mean Cr Concentrations inMean Cr Concentrations in 
LiverLiver——Female Mice and Male RatsFemale Mice and Male Rats 

Demonstrates greater systemic uptake of Cr in mice than ratsDemonstrates greater systemic uptake of Cr in mice than rats 
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IInntteerr--ssppeecciieess VVaarriiaabbiilliittyy:: BBooddyy--
wweeiigghhtt aaddjjuusstteedd CCrr MMaassss iinn 
FFeecceess——FFeemmaallee MMiiccee aanndd MMaallee RRaattss 

* 

DDeemmoonnssttrraatteess ggrreeaatteerr rreedduuccttiioonn ooff CCrr iinn rraatt GGII tthhaann iinn mmoouussee GGII 

* Fecal Cr mass (ug) divided by mean body weight (g) throughout study to account for greater fecal mass in rats than mice 
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MMooddee ooff AAccttiioonn ffoorr TTuummoorr
 
DDeevveellooppmmeenntt iinn RRaattss 
•• IIss ddeehhyyddrraattiioonn aa ffaaccttoorr iinn tthhee ddeevveellooppmmeenntt ooff

oorraall mmuuccoossaa ttuummoorrss iinn rraattss?? 
–– Dehydration is associated with decreased salivaDehydration is associated with decreased saliva
 

production (Ito et al. 2001)production (Ito et al. 2001)
 

–– Saliva protects oral cavity against cancer developmentSaliva protects oral cavity against cancer development 
(Dayan et al. 1997; Kaplan et al. 2002;(Dayan et al. 1997; Kaplan et al. 2002; 
VeredVered et al. 2003)et al. 2003) 

–– Lack ofLack of nnonneoplasticonneoplastic llesions in oral mucosa suggestsesions in oral mucosa suggests 
direct toxicity, anddirect toxicity, and mmutagenicityutagenicity at the site of exposureat the site of exposure 
is not the mode of actionis not the mode of action 
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MMooddee ooff AAccttiioonn ffoorr TTuummoorr
 
DDeevveellooppmmeenntt iinn MMiiccee 
•• IIss cchhrroonniicc iirrrriittaattiioonn aa mmooddee ooff aaccttiioonn ffoorr 

iinntteessttiinnaall ttuummoorrss iinn mmiiccee?? 
–– HistiocyticHistiocytic infiltrations and epithelial hyperplasia areinfiltrations and epithelial hyperplasia are 

consistent with chronic irritationconsistent with chronic irritation 
–– Hyperplasia appeared consistent with adenomasHyperplasia appeared consistent with adenomas 
–– Relevant mode of action in other examplesRelevant mode of action in other examples 

•• Rodent forestomachRodent forestomach ((PPooeett eett aall.. 22000033,, WWiillkkiinnssoonn aanndd KKiilllleeeenn 11999966)) 

•• Human refluxHuman reflux eesophagitissophagitis and esophageal cancerand esophageal cancer 
((RiRibbeeiirroo eett aall.. 11999966)) 
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