Arthur Antonio Ruiz Pereira et al., in their article "Multiple mechanisms of microdose lithium protect
behavioral deficits and molecular mechanisms for memory formation in SAMP-8, a mouse model of
accelerated aging.," apply chronic treatment with lithium to show its effects on spatial memory,
anxiety, and molecular mechanisms related to long- term memory formation during the aging
process of a mouse model of accelerated aging (SAMP-8).

Critique:

Introduction.
1. The authors used long-term microdose lithium to treat SAMP-8 mice as a model of late-

onset AD. The authors admit that the hypothesis is not novel, and lithium was suggested

as an anti-AD drug by several groups. The authors should reference the papers related to

the topic.

a. Christopher Baethge (2020) stated that low-dose lithium is efficient against dementia
(1)

b. Robert Haussmann et al. (2021) suggested that lithium is a therapeutic option in
Alzheimer’s disease (2).

c. Shanquan Chen et al. (2022) performed a retrospective cohort study to show the
Association between lithium use and the incidence of dementia (3).

The novelty of the study is not presented clearly. The authors mention their clinical study

with low-dose lithium. Of note, short-term treatment with lithium did not demonstrate

promising results (4). However, long-term treatment protocol has been applied already.

Orestes V. Forlenza et al. (2019) investigated the clinical and biological effects of long-

term lithium treatment in older adults with amnestic mild cognitive impairment. They

ran a long-term (24-month-long) randomised clinical trial to show the effects of lithium

(5).

Moreover, a systematic review by Sivan Mauer et al. (2014) demonstrated that Lithium, in
both standard and trace doses, appears to have biological benefits for dementia (6). Shinji
Matsunaga et al. (2015) performed a systematic review and Meta-Analysis of several clinical
trials to conclude that lithium treatment may have beneficial effects on cognitive
performance in subjects with MCl and AD dementia.

Therefore, we know that micro-doses of lithium (15-300 pg) are efficient against dementia
and have little side-effects in long-term protocols.

Consequently, the authors must clearly state the hypothesis and experimental goals while
considering animal welfare for long-term experiments.

Methods.

1. Treatments. The authors must justify the dose applied and present the calculations.
Unfortunately, the reference they provide does not have it.

2. Experimental design. The authors use only females in their study. Please clarify and
justify it.

3. Behavioral tests. Barnes maze. The authors apply a very unusual protocol for the Barnes

maze, which generally assesses spatial memory acquisition and recall. And here. The
authors repeated the task when animals were 5, 8, and 10 months old to assess memory
recovery. So, please define the term “memory recovery” and present a reference
showing the method.



4. Evaluation of the density of senile plaques with Thioflavin S. The authors used a
solution of thioflavin S (Sigma T1892) to stain amyloid plaques in SAMP-8 mice. The
same method has been used by numerous labs in the transgenic AD animals. However,
aged SAMP-8 mice, in contrast to AD mice, do not present amyloid-beta plaques
detectable with thioflavin S (7). Please explain or apply another staining (IHC) for amyloid
to show changes.

Results.

1. Fig. 2. The authors applied repeated measures ANOVA to show the effects of treatment
with low-dose lithium on spatial memory, however, the presentation of the results is not
correct. You cannot demonstrate statistical significance with repeated measures ANOVA
by the way you did it (at the points of measurements) instead, you must analyze the
entire plot and compare the curves.

2. Fig. 8. You are only displaying artifacts, no plagues. Look at reference #7 fig. 3.

Discussion. There is no molecular mechanism explaining the effects of low-dose lithium.

| propose a theory that could be a good fit.

1. In 1986 Adlercreutz et al. showed that Lithium lowers renal, cardiac and splenic ornithine
decarboxylase activity (ODC) in mice (8).

2. In 1992 Gad M. Gilad Gad Gilad et al. demonstrated that chronic lithium treatment
suppresses ornithine decarboxylase (ODC) activity in the brain (9).

3. Kanetal. (2015) convincingly demonstrated that pharmacologic disruption of the
arginine utilization pathway by an inhibitor (DMFO) of arginase and ornithine
decarboxylase protects the mice from AD-like pathology (10).

4. Polis et al. (2018) showed that arginase inhibition reverses cognitive decline and synaptic
loss in a murine model of Alzheimer’s Disease (11).

Accordingly, to enhance the quality of their work and deliver a unique and noteworthy research
paper, the authors must employ additional techniques to investigate the hypothesis based on the
findings of various groups about the influence of lithium salts on arginase and ODC expression levels
and activities. It might be WB, IHC, or another method. | believe you have the lysates and the brains
to run an experiment.

V.

It is necessary to improve the quality of scientific English language. This includes correcting
any errors in spelling, grammar, and punctuation to make the text clearer and more precise.
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