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SUMMARY 

Background: Macrophages and polymorphonuclear cells (PMNs) play an important role in the first 
line of defense against bacteria by infiltrating the infected organ in order to clear the harmful 
pathogen. Earlier studies from the same group of investigators showed that granulocytes express type 
3 deiodinase (D3) when activated during a turpentine-induced abscess. The authors hypothesized that 
D3 expression by granulocytes may also occur during bacterial infection. 
  

Methods: In order to test this hypothesis, the authors used the following experimental infection 
models: peritonitis induced by Escherichia coli and acute pneumonia induced by Streptococcus 
pneumoniae. 
 

Results: E. coli–induced peritonitis was characterized by infiltration in the liver by inflammatory 
cells with abundant immuno-cytochemical D3 expression while no staining was present in hepatocytes 
of infected or control mice. Acute pneumonia induced by S. pneumoniae resulted in inflamed lungs 
characterized by numerous infiltrating granulocytes expressing D3 while no D3 staining was present 
in lung sections without an infiltrate. Serum thyroid hormones were negatively correlated to bacterial 
outgrowth in both lung and spleen, and thus to the severity of illness. 
 
Conclusions: Infiltrating granulocytes during acute bacterial infection express D3. The present work 
supports the hypothesis that D3 plays an important role during chemical and bacterial inflammation. 
Whether the resulting decreased local bioavailability of thyroid hormones or rather the increased local 
availability of iodide is an important element of the innate immune response remains to be studied. 

   
 
COMMENT
It was recently shown experimentally that 
leukocytes infiltrating an abscess strongly 
express “type 3” iodothyronine deiodinase 
(D3). D3 is one of the 3 known 
deiodinating enzymes and converts T4 & 
T3 into biologically inactive hormone 
derivatives, respectively ‘reverse T3’ and 
‘3,3-T2’. 
D3 is essentially expressed in brain, skin, 
placenta and pregnant uterus, as well as 
several other tissues during fetal develop-
ment. In the placenta, D3 has been the 
subject of many recent investigations, 

mainly because of its strong expression 
especially during the 2nd half of pregnancy. 
The present concept is that D3 plays an 
important role to protect tissues (i.e., the 
fetus) from an excess of T3. 
Following these new data, the presence of 
D3 at sites of inflammation suggests that 
D3 might be involved in the local 
generation of iodide (from T4 & T3 
deiodination), perhaps to facilitate thereby 
the microbial killing capacity of 
polymorphonuclear leukocytes (PMNs) 
infiltrating the infected and inflamed zone.  
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In present experiments, intra-peritoneal 
injection of E. Coli resulted in severe 
abdominal sepsis with liver injury. 
Similarly, intranasal instillation of S. 
Pneumoniae resulted in severe 
bronchopneumonia. In infected animals, 
serum T4 was significantly decreased, 
compared to control mice (31.3 nmol/L vs 
61.3 nmol/L; p<0.01). The decrease in 
serum T4 was negatively correlated with 
bacterial outgrowth (lung & spleen). 
Likewise, serum T3 correlated negatively 
with bacterial outgrowth in both lung and 
spleen. Liver D1 mRNA expression was 
significantly lower in infected mice 
compared to controls. Granulocytes 
infiltrating the liver of infected animals 
showed prominent D3 immunoreactivity. 
In bronchopneumonia, mRNA expression 
of D3 was measured in lung homogenates 
of infected animals and shown to be 
detectable in granulocyte-infiltrated areas. 
No immuno-staining for D3 was found in 
the lung sections that were not infiltrated 
by inflammation. 
This study shows that D3 is strongly 
expressed in leukocytes (predominantly 

PMNs) infiltrating an infected organ 
during acute bacterial infection. D3 may 
therefore be involved in the regulation of 
local thyroid hormone concentrations 
during inflammation and the authors are 
tempted to speculate that D3 may also play 
a role in the microbial killing system of 
PMNs, perhaps by generating iodide 
locally (which is a substrate for oxidation 
into iodine, catalyzed by MPO, the 
myeloperoxidase of leukocytes). 
Although still entirely experimental at 
present time, the present results fit with 
some (very) old clinical data obtained in 
patients with acute pulmonary bacterial 
infections. Results of present work support 
the hypothesis that local deiodination of 
thyroid hormones is involved in the 
inflammatory response by affecting the 
bacterial killing capacity of phagocytosing 
cells. If further studies should confirm the 
importance of the present findings, this 
would without doubt open an entirely new 
avenue for our present concepts of thyroid 
hormone metabolism. 
(Daniel Glinoer, M.D.; Ph.D.) 

 
See Figure  
 
D3 positive cells in an 
infiltrated area in the  
infected lung. 
Staining was obtained  
using anti-D3 antibody.   
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