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Hashimotos encephalopathy is a rare disease of a presumable autoimmune aetiology. It has
been shown that patients with this disease have high levels of anti-thyroperoxidase autoan-
tibodies both in blood and cerebrospinal fluid. Specific astrocyte binding of anti-thyroper-
oxidase autoantibodies suggests a role of these autoantibodies in the Hashimoto’s encepha-
lopathy pathogenesis. In this study the binding of anti-thyroperoxidase with various regions
of mice brain after intracerebroventricular stereotaxic injection was assessed. The results re-
vealed no specific immunopositive labels in various brain structures of the mice which were
subjected to the intracerebroventricular stereotaxic anti-thyroperoxidase injection. Direct ap-
plication of human polyclonal IgG with high anti-thyroperoxidase titer on brain sections of
intact mice demonstrated the same results. Apparently, absence of immunopositive staining
in brain structures in the experiment can be explained by single administration of polyclonal
IgG which may not contain enough of antibodies with this specificity. Further investigation
of anti-thyroperoxidase binding with brain tissue in conditions of repeated intracerebroven-
tricular administration is required.

Keywords: Hashimoto’s encephalopathy, Hashimoto's thyroiditis, intracerebroventricular ste-
reotaxic injection, neuroimmune interactions.

Introduction

Hashimoto’s encephalopathy (HE) is a rare disease (2.1 cases/100,000 population)
with nonspecific symptoms, associated with elevated levels of anti-thyroperoxidase (anti-
TPO) and/or anti-thyroglobulin (anti-TG) autoantibodies. It predominantly affects adults
starting at middle age, and females (female-to-male ratio of 5:1). Hashimoto’s encepha-
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lopathy has a presumable autoimmune aetiology. Its clinical presentation, as well as its
predominance in females and its coexistence with other autoimmune diseases such as
systemic lupus erythematosus, myasthenia gravis, and other disorders in up to 30% of
the cases, makes it possible to place this entity within the group of immunopathologic
diseases. Due to its autoimmune nature and susceptibility to glucocorticoid treatment, re-
cently some authors have renamed it as “steroid-reactive encephalopathy associated with
autoimmune thyroiditis — SREAT” [1].

It has been shown that patients with Hashimoto’s encephalopathy have high levels of
anti-TPO aAb both in blood and some anti-TPO activity in cerebrospinal fluid. In immu-
nofluorescence assays on monkey brain cerebellum sections, both Hashimoto’s encepha-
lopathy patients’ sera and anti-TPO monoclonal antibodies were able to bind cerebellar
cells expressing glial fibrillary acid protein. Normal human astrocytes from primary cul-
tures also reacted with anti-TPO mAb. Specific astrocyte binding of anti-TPO aAb sug-
gests a role of these aAb in the Hashimoto's encephalopathy pathogenesis [2].

The aim of the present study was to assess the process of polyclonal IgG enriched with
anti-TPO fraction binding with various regions of mice brain, including the cerebellum,
hypothalamus, thalamus, hippocampus and cerebral cortex after intracerebroventricular
(ICV) anti-TPO stereotaxic injection.

Material and methods

Affinity purified human polyclonal IgG with high activity against TPO from patients
with Hashimotos encephalopathy were ICV passively transferred (using special stereotaxic
apparatus) to 8 mice BalbC line (the 1* group). Control mice (n=8, the 2" group) were ICV
injected with PBS. Also 4 mice were intact (the 3" group). Over 24 hours after injection 2 mice
from the 1st group were exposed for subsequent transcardial perfusion and fixation in 4 %
paraformaldehyde (PFA). After 7 days upon injection remaining 6 mice from the 1 group, as
well as mice from the 1*t and 27 groups, also were exposed for subsequent transcardial perfu-
sion and fixation. After perfusion and fixation brain samples were embedded in paraffin. The
5 u sections were made from paraffin-embedded samples using a microtome. Sections were
placed on Poly-L-lysine glasses for subsequent immunohistochemical and immunofluores-
cence study. After that, brain sections were exposed to deparaffinization, dehydratation and
non-specific binding blocking. Further investigation was divided in 2 parts. Brain sections
from the 1st and 2" groups of mice were incubated with secondary antibody to human IgG
conjugated with HRP (BioLegend, USA) during 18h in 4°C. Brain sections from the 3™ group
of mice firstly incubated in vitro directly with human IgG with high activity to TPO from
patients with Hashimoto’s encephalopathy, and then incubated with secondary antibody to
human IgG conjugated with HRP. After that, staining was visualized with DAB or Alexa Fluor
488. Staining was investigated by light microscope (Leica DM 2500) microscope and confocal
laser scanning microscope (Leica TCS SP5) at x40, x60, x100 magnifications.

Results and discussion

On the brain sections of the 1*t and 2"¢ groups of mice there were no specific immu-
nopositive labels in the cerebellum, hypothalamus, thalamus, hippocampus and cerebral
cortex after ICV anti- TPO injection. These results were obtained by light microscopy as
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well as confocal laser scanning microscopy that allows identifying the immunopositive
label more precisely. Direct application of human anti-TPO on brain sections of intact
mice also demonstrated the absence of specific binding of anti-TPO with various brain
structures.

It has been described that the anti-P-ribosomal protein antibody (anti-P), one of the
systemic lupus erythematosus autoantibodies, binds to specific areas in the normal mouse
brain tissue including the limbic and olfactory areas in conditions of repeated ICV ad-
ministration. ICV injection of anti-P induces both depression-like behavior and impaired
olfactory function in mice. [3]. Current research was directed to analogous investigation
of anti-TPO binding with brain tissue. Apparently absence of immunopositive staining in
brain structures in the experiment can be explained by single administration of IgG which
may not contain enough of IgG with this specificity.

Conclusion

Further investigation of anti-TPO binding with brain tissue in conditions of repeated
ICV administration is required. Single ICV administration of anti-TPO does not exert to
binding with various brain structures including the cerebellum, hypothalamus, thalamus,
hippocampus and cerebral cortex.
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