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-Add about other methods of analysis of chemical shift imaging

R: I thank the reviewer for this suggestion. | have added more details on chemical shift
imaging, as follows. “Thus, in neuroimaging, 2D-CSI has the distinct advantage over SVS of
allowing larger areas of the brain to be studied during scanning, so that areas showing
abnormal signals and also those appearing normal in structural magnetic resonance images
can be included [2]. CSI can also be carried out in three dimensions, which should improve
spatial resolution and the signal-to-noise ratio; however, 2D-CSI is more resistant to motion
artefact, which can be a problem when scanning the brain, than 3D-CSI [3]. Furthermore,
image quality is better with 2D-CSI compared with 3D-CSI at a usual magnetic field strength
of 1L.5Tor3T [4-6].”

-More about choline and its clinical value

R: I thank the reviewer for this suggestion. | have added more details on choline and its
clinical value, as follows. “Choline is an alcohol which, in the human brain, is particularly
abundant in phosphatidylcholine (in which it is attached, as a polar head group, via a
phosphate group, to the Sn3 position of the glycerol backbone) membrane phospholipid
molecules; Cho take part in membrane biosynthesis and breakdown [1]. Thus, measurement
of Cho has clinical and research value. One example is in relation to chronic fatigue
syndrome (also known as myalgic encephalomyelitis or systemic exertion intolerance
disease), which is currently of unknown aetiology. The first systematic proton
neurospectroscopy study of this condition showed a significantly higher level of Cho in the
occipital cortex in patients compared with matched healthy controls, and also loss of the
spatial variation of Cho that is normally expected [7]. Given that such increased levels are
associated with abnormal membrane phospholipid metabolism [8], this finding, which was
essentially confirmed later by another group in respect of the basal ganglia [9], suggests that
chronic fatigue syndrome/myalgic encephalomyelitis is associated with abnormal
phospholipid metabolism in neuroglial membranes [1, 7]. It has been suggested that this, in
turn, might result from chronic viral infection [10]. Based on this Cho finding, a potential
therapeutic approach to this difficult-to-treat disorder, involving long-chain polyunsaturated
fatty acids, has been suggested [11, 12]. A second example relates to dyslexia, which is
another important neuropsychiatric disorder of unknown aetiology, in which the first
systematic proton neurospectroscopy study revealed decreased Cho in the left temporo-
parietal lobe [13]. This finding could have resulted from reduced left temporo-parietal
phospholipid metabolism [14], which would be consistent with the findings from the first
systematic 31-phosphorus neurospectroscopy study of this disorder [15]. In turn, this has led
to suggestions of potential therapeutic interventions [16].”



-More about analysis, one slide or more, who do analysis, one or more and their experience
and inter-observer analysis.

R: The statistical analyses were carried out by me (BKP). This is already mentioned on the
first page, under “Author contributions”. The analysis of each spectrum was automated and
carried out by the software in the Siemens spectroscopy task card. This is already mentioned
in the Methods section, in the sentence “Spectral analysis was carried out using the Siemens
spectroscopy task card (Siemens Medical Systems, Erlangen, Germany).” Since multiple
observers were not involved, clearly no inter-observer analysis was required. It is clear that
the reviewer wishes this to be further clarified and emphasised in the paper. | agree with this
and thank the reviewer for this suggestion. Accordingly, | have added the following sentence
of clarification to the Methods section: “This automated software analysis was objective and
clearly obviated the need for inter-observer analysis.”

-Update of references

R: I thank the reviewer for this suggestion and | have updated the references, with the
inclusion of the following new ones.
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Reviewer 02445209

Dear authors, | only have a few comments on your manuscript, which is otherwise excellent
I thank the reviewer for this kind assessment.

- The last paragraph of Discussion: You use the term "bleeding" in the neurospectroscopy
data acquisition. Would you explain this in more detail to a reader?

R: I thank the reviewer for this suggestion. | have added the following clarification to the last
paragraph of the Discussion. “Voxel “bleeding” refers to contamination with signals derived
from any of the six adjacent voxels, and is an analogue of artifactual Gibbs ringing in
structural MRI [27]. In the present case, the contaminating signals could have arisen from the
low-signal sulcal spaces.”

- Conclusion: Would you suggest more specific areas in psychiatric clinical practice, where
the described technique could be applied (in which diseases, whether in diagnostics,
treatment, prevention etc.)?

R: I thank the reviewer for this suggestion. | have added the following to the Conclusion.
“Already, neurospectroscopy is proving helpful in studies of schizophrenia, major depressive
disorder, forensic psychiatry (e.g. posttraumatic stress disorder), chronic fatigue syndrome
(myalgic encephalomyelitis or systemic exertion intolerance disease), and neuropsychiatric
presentations in organic disorders, in which it has an important role to play in aiding
diagnosis [16, 28, 29]. Given the present finding of a highly acceptable level of
reproducibility of 2D-CSlI, it would be appropriate in future to apply this technique to the
follow-up of such patients, including monitoring their response to treatment.” In addition,
further details of neuropsychiatric applications now also appear in the Introduction, as
follows. “Thus, measurement of Cho has clinical and research value. One example is in
relation to chronic fatigue syndrome (also known as myalgic encephalomyelitis or systemic
exertion intolerance disease), which is currently of unknown aetiology. The first systematic
proton neurospectroscopy study of this condition showed a significantly higher level of Cho
in the occipital cortex in patients compared with matched healthy controls, and also loss of
the spatial variation of Cho that is normally expected [7]. Given that such increased levels are
associated with abnormal membrane phospholipid metabolism [8], this finding, which was
essentially confirmed later by another group in respect of the basal ganglia [9], suggests that
chronic fatigue syndrome/myalgic encephalomyelitis is associated with abnormal
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phospholipid metabolism in neuroglial membranes [1, 7]. It has been suggested that this, in
turn, might result from chronic viral infection [10]. Based on this Cho finding, a potential
therapeutic approach to this difficult-to-treat disorder, involving long-chain polyunsaturated
fatty acids, has been suggested [11, 12]. A second example relates to dyslexia, which is
another important neuropsychiatric disorder of unknown aetiology, in which the first
systematic proton neurospectroscopy study revealed decreased Cho in the left temporo-
parietal lobe [13]. This finding could have resulted from reduced left temporo-parietal
phospholipid metabolism [14], which would be consistent with the findings from the first
systematic 31-phosphorus neurospectroscopy study of this disorder [15]. In turn, this has led
to suggestions of potential therapeutic interventions [16].” There are also further details in the
following paragraph of the Introduction: “2D-CSI may also be useful clinically in evaluating
patients with acute onset of neuropsychiatric systemic lupus erythematosus [2]. Another
important clinical use of 2D-CSlI is in relation to grading gliomas when used in combination
with diffusion kurtosis imaging and dynamic susceptibility-weighted contrast-enhanced MRI
[17]. Indeed, in a brain histopathological study, it has been shown that 2D-CSI combined
with perfusion MRI are associated with high sensibility and high specificity in differentiating
between glioblastoma multiforme and cerebral metastases and also in distinguishing between
grade III and grade IV gliomas [18].”

- Table 1 and Table 2 are too extensive, is it not possible to make it shorter?

R: I thank the reviewer for this suggestion. | have shortened both Table 1 and Table 2 by
removing reference, in the final column of each table, to “P =" and “P <” and instead adding
the term “(P value)” to the end of the header of the final column of both Table 1 and Table 2.

I should like to take this opportunity to thank both reviewers for their very helpful comments.



