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Summary. An i.v. injection of 548 gg of killed Corynebacterium parvum into C57B1 mice leads to significant changes in 
serum lysozyme (muramidase) levels. After an initial fall at 24 h, the activity of the enzyme increased progressively, 
reached a peak on the 9th day and returned to control range 

L'injection i.v. oui.p, d 'une suspension de Corynebacterium 
parvum tu6, exerce chez la souris une action protectrice vis- 
h-vis d 'un certain nombre d'infections exp6rimentales 2 4. I1 
a 6t6 sugg6r6 que cet effet protecteur 6tait li6 au pouvoir de 
la bact6rie d'une part, de stimuler le syst6me r6ticulo- 
endoth61ial 2,5 et d'autre part, d'augmenter la bact6ricidie 
intracellulaire des macrophages 4. Pourtant, des facteurs 
humoraux sont 6galement impliqu6s dans le processus de 
d6fense de l'organisme. Dans le pr6sent travail, on 6tudie 
l'action du C.parvum sur les taux d'une enzyme bact6rioly- 
tique, du lysozyme (muramidase), dans le s6rum. 

Mat#riel et m#thode. Des souris C57B 1 m&les, isog6niques, 
~tg6es de 10 ~t 12 semaines et d 'un poids moyen de 20 g ont 
6t6 utilis6es dans toutes les exp6riences. Les animaux 
6talent soumis au temps zdro h une seule injection i.v. de 
548 ~tg de C.parvum (Inst. M6rieux, Lyon). Le sang de 
divers groupes d'animaux ainsi trait6s, 6tait pr61ev6 par 
ponction retro-orbitaire dans les jours qui suivirent cette 
unique injection. Les taux de lysozyme s6rique 6taient 
6valu6s suivant la technique de Litwack 6 en utilisant 
comme substrat le Micrococcus lysodeikticus (Worthington 
Biochem. Corp., New Jersey). 

R#sultats. Les r6sultats sont pr6sent6s dans la figure. Apr~s 
un declin initial au bout de  la 24e heure, les taux de 
lysozyme s6rique augmentent progressivement et donnent 
un pic 9 jours apr6s l'injection de la bact6rie. Ensuite, la 
courbe commence ~t d6crottre et des taux normaux s'ob- 
servent & partir du 15e jour. Ces modifications d'enzyme 
dans le s6rum suivent d'une mani6re hautement significa- 
tive les modifications du poids de la rate (p < 0.001). Une 
faible liaison a 6galement 6t6 trouv6e entre les taux de 
lysozyme et le nombre de monocytes circulants (p < 0.05). 
Discussion. Les granulocytes et les monocytes du sang, ainsi 
que les macrophages tissulaires sont consid6r6s actuelle- 

after the 15th day. 

ment comme 6tant les cellules-sources de lysozyme s6rique 
les plus importantes 7q~ D'autre part, il a 6t6 observ6 que 
l'injection du C.parvum chez la souris entrainait une aug- 
mentation tr6s importante du nombre de granulocytes et 
monocytes du sang u. Une hypertrophie du foie et de la rate 
a 6galement 6t6 not6e 3-15 jours apr6s l'injection de la 
bact6rie 5. Des 6tudes histologiques ont montr6 que l'h6pa- 
tom6galie 6tait en grande pattie constitu6e par l'augmenta- 
tion num6rique des cellules de Kupffer 12'~3. La spl6nom6- 
galie 6tait essentiellement due ~t l 'accumulation darts la rate 
des cellules d'aspect macrophagiques et d'autres cellules 
mononucl6aires issues de la moelle osseuse 14. I1 est donc 
bien 6vident que l 'augmentation des taux de lysozyme 
s6rique observ6e chez les animaux trait6s par C.parvum, 
refl6te le renouvellement intense et acc616r6 des granulo= 
cytes et monocytes circulants et probablement des macro- 
phages tissulaires. La forte liaison trouv6e entre les taux 
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d 'enzyme dans le sdrum et le poids de la rate reprdsenterait 
peut-6tre le degr6 de destruction de ces cellules dans la rate, 
6tant donnd que le lysozyme ne se lib6re dans la circulation 
qu'apr6s la mort  de la cellule productrice de celui-ci 15. 
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Summary. Chronic oral exposure of  mice to Cd + + inhibits cel l-mediated immuni ty  of  delayed type hypersensitivity 
induced by sheep red blood cells (SRBC). No effect was detected on humoral  immune  response to SRBC. Spleen cells 
derived from mice exposed to Cd + + showed in vitro enhanced response to T and B cell mitogens. These results demon-  
strate that Cd + + exposure alters the immune  system of  mice. 

It has been reported that cadmium, known as an environ- 
mental contaminant,  alters the antibacterial defense 
mechanisms 5,6. This alteration seems to be due especially to 
an impairment  of  the function of  phagocytic cells 6. As 
tested in rabbits, Cd + + given in subtoxic doses results in 
decreased circulating antibody titers 7 and diminishes the 
humoral  immune response of  mice to sheep red blood cells 
(SRBC) as measured by the number  of  antibody forming 
cells in the animal spleen. Therefore,  it has been claimed 
that the decreased antibody titers after Cd + + treatment 
might be due to the impai rment  of  the clonal expansion of  
the specific B lymphocytes 8. Recently, we showed an im- 
pairment of  the T cell-mediated, macrophage-dependent ,  
cellular immune  response of  mice by subtoxic doses of  
lead 9. 

In this study we present results concerning the effect of  
chronic Cd ++ exposure a) on cel l-mediated immuni ty  
(delayed type hypersensit ivi ty= D T H )  induced by SRBC, 
b) antibody production to SRBC and c) function of  spleenic 
T and B lymphocytes in vitro. Cd + + was given orally, since 
this route can be considered as relevant for intoxication 
with Cd ++ as an environmental  agent. In the form of  
cadmium acetate 30, 300 and 600 ppm Cd + + were adminis- 
tered to mice ad libitum with drinking water for 10 weeks. 
This dose range is reported to be subtoxic and to be 
inhibitory for humoral  immune  response in mice s. Histo- 
logical studies revealed no morphological  changes of  kid- 
neys, small and large intestine, thymus, and lymph nodes, 
but a dose-dependent  decrease o f  the white spleen pulp, 
cell necrosis in liver and inf lammatory  infiltrates and 
edema in the cardia, especially in mice, which showed the 
highest cadmium level in the serum. 

Cd + + resorption was measured in the sera of  specimens by 
atomic absorption spectrophotometry (AAS) in a range of  

0.2 up to 4.0 gg/100 ml serum. The cadmium range of  
normal individuals is between 0.17 up to 0.23 gg/100 ml 
serum J0, J J. This reveals the possibility that the Cd + + doses 
detected in mice after exposure is in a similar range as in 
Cd + +-burdened humans.  
Groups of  Cd + +-treated and control mice were sensitized 
with SRBC and challenged by a single intracutanous foot- 
pad injection of  the antigen to provoke a specific D T H -  
reaction. The intensity of  the DTH-react ion  was measured 
by the footpad swelling due to the inf lammatory  re- 
sponse lkl2. In parallel, the influx of  125j-HSA into the 
inf lammatory area was determined ~3. 
As shown in figure 1, D T H  reactions were inhibited in mice 
fed with Cd ++. The inhibition of  D T H  by Cd ++ was 
related to the concentrat ion detected in the serum of  the 
animals. 
To test the effect o f  Cd ++ on the humoral  immune  
response, groups of  mice treated as described above were 
injected i.p. with 2 x  10 s SRBC. 5 days after immunizat ion,  
the number  of  IgM and IgG antibody producing cells in the 
spleen of  Cd++- t rea ted  and non-treated mice was deter- 
mined by the plaque test according to Cunningham and 
Szenberg 14, as described in detail by Diamants te in  et al. 15. 
Mice treated even with 600 ppm of  Cd ++ showed 
no significantly reduced quanti ty of  ant i -SRBC-plaque 
forming spleen cells (IgM: 446,285+45,000/spleen, 
IgG: 566,000_+ 154,000/spleen) as compared  to the non- 
treated mice (IgM: 504,571 +_ 49,000/spleen, IgG: 
740,000 + 100,450/spleen). In another  experiment,  mice were 
fed with 100 ppm Cd ++ for 10 weeks and then immunized  
with 2•  l0 s SRBC. No influence of  Cd ++ on the circulat- 
ing antibody titers could be observed after the primary 
immune response against SRBC and secondary challenge 
with SRBC 4 weeks later (data not shown). These results 
are in contrast to those reported by Koller  et al. s. 


