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Abstract

Type 1 diabetes (T1D) affects millions and is a growing problem worldwide. The etiology of T1D is 
considered to be unknown.

Many vaccines are manufactured using bovine milk derived proteins such as bovine casein and 
casamino acids as growth media to grow bacteria. These vaccines contain trace quantities of all bovine 
milk proteins. 
Similarly, other vaccines are manufactured using animal cells such as chick embryo cell culture, to 
grow viruses. These vaccines contain trace quantities of chick embryo proteins. 

Such non-target protein content in vaccines are not regulated. No safe levels of such proteins in 
vaccines have been determined. There are no specifications controlling the amount of such proteins in 
vaccines. A recent example is the case of Pandemrix induced narcolepsy, where Arepanrix and 
Pandemrix vaccines made by the same vendor, GSK, at two different facilities, contained differing 
amounts of H1N1 nucleoproteins thus resulting in a big difference in the incidence of vaccine-induced 
narcolepsy. The safety claims of such vaccines are based on studies that misinterpret the statistics and 
have therefore come to the wrong conclusion regarding safety.

Animal proteins have molecular mimicry to human proteins. Therefore immune responses generated 
against animal proteins can result in cross reaction to human proteins. The result is autoimmune 
disorders such as type 1 diabetes (T1D). 

The trends and cyclical variation of type 1 diabetes incidence in European countries was recently 
described. The cyclical variation can be explained by the interval between vaccine doses. Positive 
correlation is shown between the number of milk protein and chick embryo cell culture containing 
vaccines on the schedule and the rate of increase in T1D.

Introduction

Type 1 diabetes (T1D) affects millions and is a growing problem worldwide. The etiology of T1D is 
considered to be unknown.

Many vaccines are manufactured using bovine milk derived proteins such as bovine casein and 
casamino acids as growth media to grow bacteria.(1) These vaccines contain trace quantities of all 
bovine milk proteins.(2)
Similarly, other vaccines are manufactured using animal cells such as chick embryo cell culture to grow
viruses. These vaccines contain trace quantities of chick embryo proteins.



Animal proteins have molecular mimicry to human proteins. Therefore immune responses generated 
against animal proteins can result in cross reaction to human proteins. The result is autoimmune 
disorders such as type 1 diabetes (T1D). 

Patterson et al.(3) describe the trends and cyclical variation of type 1 diabetes incidence in European 
countries.

Discussion

Cyclical pattern 

Epidemiological studies of vaccines and T1D misinterpret the statistics thus resulting in type 2 errors.
(4,5)

It is easy to show that two vaccine doses separated by 4 years will result in a 4 year cyclical variation 
of incidence. However, there are numerous autoantigens involved in T1D. For example, chick GAD65 
protein containing chick embryo cell culture derived measles, mumps, rubella (MMR)(6) and tick 
borne encephalitis (TBE) vaccines can cause GAD65 related T1D due to molecular mimicry and cross 
reaction to human GAD65.(7) Bovine milk protein containing vaccines such as diphtheria, tetanus, 
acellular pertussis (DTaP)(8), pneumococcal vaccine (PCV), haemophilus influenzae B (Hib)
(1) contain bovine insulin(9) which similarly induce an autoimmune response against human insulin 
secreting cells.(10) The autoimmune responses can be humoral and cell mediated.

Therefore cyclical variation can be expected but it will likely be a function involving multiple sinusoids
of differing frequencies and amplitudes. Genetic susceptibility to a specific autoantigen related T1D 
will also vary by region. There is no regulation or specification that controls the level of animal protein 
contamination of vaccines.(11,12)  As we found in the case of Pandemrix induced narcolepsy, 
Arepanrix and Pandemrix vaccines made by the same vendor, GSK, at two different facilities, 
contained differing amounts of H1N1 nucleoproteins, thus resulting in a big difference in the incidence 
of vaccine-induced narcolepsy.(13–15)
These factors need to be accounted in trying to explain the pattern of T1D incidence.

The mechanisms by which immunization with homologous xenogeneic antigen (animal protein) 
containing vaccines result in abrogation of peripheral tolerance was previously described.(16,17)

Correlation to number of vaccines

The vaccine schedules in various European countries differ in the number of DTaP, Hib, TBE and 
MMR vaccines recommended in the first 7 years of life.(18) The number of PCV vaccine doses in the 
schedules were the same and was therefore not included in this analysis. Correlation between number 
of vaccines and annual percentage increase in T1D are shown below. The country specific T1D percent 
increase data was obtained from the ESM 3 Table of the supplementary material provided by Patterson 
et al.(3)
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Correlation of annual percentage increase in T1D to the number of GAD65 contaminated chick embryo cell culture containing vaccine doses
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Conclusion

The solution to this problem is the immediate removal of all non-target proteins from vaccines by using
processes such as affinity chromatography.(19)

Epicutaneous immunotherapy (EPIT) could be a potential prevention or treatment for indivduals 
exposed to such animal protein containing vaccines. Topical chicken protein to treat T1D was 
previously described.(20)  The expected effect is similar to a decrease in incidence of T1D reported 
using EPIT on non obese diabetic mice.(21)
Also similarly, topical bovine milk protein may help prevent or treat T1D. A milk-free diet may also 
help prevent or treat T1D involving IgG4 mediated disease.(10)
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