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Indirect Evidence for a Role of Complement 
Activation in Beta Cell Destruction 

2 

Nature Biotechnology 25, 1265 - 1275 (2007)  

•  IgG and complement deposited in 
islets from new-onset T1D patient 

       N Engl J Med 1985; 313:353-360 

 

•  CF-ICA titers increase in the pre-
onset period  

•  CF-ICA titers decrease more 
rapidly after onset than traditional 
ICA 

       Lancet.1980 Mar 29;1(8170):668-72 
       Diabetologia (1994) 37:388-393  



Study Design 
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Donor groups 
•  No diabetes  (n=11, age 32.1±5.5 yrs, BMI 26.8±1.4 kg/m2) 

•  No diabetes, islet autoantibody-positive (n=10, age 33.4±5.8 yrs, BMI 25.7±1.7 kg/m2) 

•  Type 1 diabetes (n=11, age 22.1±2.2 yrs, duration 10.3±2.0 yrs, BMI 24.2±1.3 kg/m2, 
63% aab+ ) 

•  Type 2 diabetes (n=8, age 53.4±4.1 yrs, duration 5.5±2.8 yrs, BMI 35.1±2.0 kg/m2, 
25% aab+) 

IHC analysis of C4d antigen on frozen pancreas sections 
•  anti-human C4d mouse monoclonal antibody, clone 10-11 (cat# 2222-8004, AbD 

Serotec) 1:8000 dilution  

•  C4d staining scored by board-certified pathologist blinded to donor groups  

•  Aperio software used to quantify C4d staining on digital slides 



C4d localizes to blood vessels 4 
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More C4d antigen in pancreatic sections 
from patients with type 1 diabetes 
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Overall group effect  p<0.0001 (one-way ANOVA) 
Group pairs  ** = p<0.01, *** = p<0.001 (Bonferroni post test) 
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r = 0.86  
p <0.001 

Agreement between pathologist-ranked and image 
analysis quantified C4d antigen density 



Conclusions 
•  C4d reactivity is primarily restricted to blood vessel endothelium 

and  vascular basement membrane extracellular matrix 

•  Greater C4d antigen in pancreata from patients with type 1 
diabetes 

•  Patients with type 2 diabetes have an intermediate level of C4d 
antigen deposition  

•  The presence of islet autoantibodies in nondiabetic individuals is 
not associated with elevated pancreatic C4d deposition 

•  Is complement activation within the pancreas related to 
hyperglycemia in general and/or intensive care conditions? 
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Complement activation cascade 
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