Kidney function in ZIP8-KI and ZIP8 kidney specific knockout mice
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Introduction

Material, methodology, procedure

Recent studies have shown that a nucleotide polymorphism with an
allele frequency of about 10 % can be detected in European
populations. This leads to an alteration of the metal ion transporter
ZIP8, which plays an important role in the regulation of metal ion
homeostasis. The A391T allele variant of the ZIP8 transporter is
associated with several phenotypic features, such as reduced
arterial blood pressure, increased body mass index and
schizophrenia.[1]

Organ tissues from kidney,
heart, liver and lung of both
models were analysed at the
protein level via Western blot
and statistically evaluated using
a t-test. The adjacent figure
shows the procedure for the
ZIP8-KI mouse model in a
timeline.

In order to understand the development of the different pathological
changes, two mouse models were generated: the whole-body knockin (KI) mouse and the kidney-specific knock-out (KO) mouse.
However, only the ZIP8-KI mouse is discussed here. The focus was
also expanded to include surrounding ZIP8-interfering transporters
(NCC, DMT1 and ZIP14) and other organs to observe the changes in
the whole organism.

Fig. 1: The experimental design of the ZIP8- KI model, created with
BioRender (Stährfeldt, 2021)

Aims and leading questions
The aim of this work is to understand the role of ZIP8 in blood
pressure and kidney physiology. The following question is
formulated for this purpose: Which transporters are involved in
the kidneys of the ZIP8-KI model besides ZIP8?

Results / Outcomes
1. NCC is more activated in the kidney of the ZIP8-KI model
Differences could be detected in the transporter NCC. In particular,
with an NCC/pNCC ratio, it is clear that NCC is activated more
frequently in the ZIP8-KI mice. NCC plays an important role in salt
homeostasis and thus has an influence on blood pressure.[2] Whether
this is the reason for the altered blood pressure in ZIP8-KI mice must
be investigated in further experiments.
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The following sketch summarises
the findings from the ZIP8-KI
mouse model. The green arrows
represent a reduction or an
increase of the respective
transporter. All transporters
investigated are taken into
account here. For reasons of
scientific correctness, question
marks remain until the results
are considered finally proven.

?

SPAK

P

?

?

?

"
NCC

P

DMT1

∝ #

ENaC

Reabsorption of sodium and chloride, affecting the blood
pressure

4

Fig. 4: Conclusion of experiments in ZIP8-KI mice (Stährfeldt, 2021)
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2. DMT1 is more activated in the kidneys of the ZIP8-KI model
Furthermore, differences in the transporter DMT1 become apparent.
In contrast to the dimers, a statistically significant increase can be
seen in the monomers in the ZIP8-KI mice. Since DMT1 transports
exactly the same divalent metal ions as ZIP8,[3] it is assumed that it is
increasingly expressed as compensation. Since this is also
preliminary data and conjecture, further experiments must follow in
which a possible connection can be tested.
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The differences between the wild-type and ZIP8-KI mice are modest
under normal conditions and therefore difficult to detect. Based on
experiments with diuretics, in which the differences only vary
significantly when the system is challenged, further experiments will
follow in which the kidneys of the ZIP8-KI mice are also challenged.
For example, the transporters could be challenged by feeding the
mice additional metal ions. This will make it clearer what farreaching effects the mutation has and under what conditions they
occur. Further experiments will follow in which the transporters will
be detected immunohistochemically in the tissue. Histologically, the
difference of the transporters in the different tissues can thus
become visible.
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Fig. 3: (A) DMT1 monomer and DMT1 dimer in kidney KI samples (Stährfeldt, 2021) (B) statistical analysis of DMT1 monomer and DMT1 dimer
(Stährfeldt, 2021)

For ZIP14, closely related to ZIP8, no significant differences could be
found besides the three subunits of ENaC (alpha-, beta- and gammaENaC). Here, too, further investigations will follow to confirm the
results.
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