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Metformin Preserves Peripheral Nerve Damage with
Comparable Effects to Alpha Lipoic Acid in
Streptozotocin/High-Fat Diet Induced Diabetic Rats
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We appreciate Professor Bo-Kyung Koo for her interest and
valuable comments regarding our recently published article,
“Metformin preserves peripheral nerve damage with compa-
rable effects to alpha lipoic acid in streptozotocin/high-fat diet
induced diabetic rats,” which was published in Diabetes & Me-
tabolism Journal [1].

First, we agree with Professor Koo's opinion that there was
no measurement of pro-inflammatory and inflammatory
markers to explain the exact mechanism of the neuroprotec-
tive effect of metformin in this study. This study was per-
formed to determine whether metformin is harmful in pro-
gression of diabetic peripheral neuropathy (DPN) in relation
to vitamin B 12 deficiency. Therefore, we did not focus on the
mechanism of the neuroprotective effect in this study. We as-
sessed important mediators and oxidative stress in DPN such
as tumor necrosis factor o and glutathione levels with vitamin
B 12; however, pro-inflammatory/inflammatory markers are
needed to support the beneficial role of metformin in DPN
management, as Professor Koo commented. Therefore, mea-
surement of diverse oxidative stress markers in target tissue
and well known pro-inflammatory and inflammatory markers
including C-reactive protein, interleukin series, and nuclear
factor-kB pathways would provide greater support for the
therapeutic mechanisms of metformin.

Second, Professor Koo suggested that inclusion of another
anti-diabetic medication arm in the study would have allowed
separation of the effect of glucose control by metformin from
the benefit of neuroprotection of metformin independent of its
glucose-lowering effect. We also agree with this suggestion;
however, this concept is out of the scope of this study, as we ex-
plained above, a limitation of this article. To exclude the glu-
cose-lowering benefit from metformin treatment in neuropro-
tection, a second group with similar glucose control must be
analyzed. In addition, the adequacy of glucose-lowering agents
for neuropathy experiments should be determined. As Profes-
sor Koo commented, metformin was reported to be protective
against paclitaxel-induced neuropathic pain in a non-diabetic
rat model [2], which supports the neuroprotective benefit of
metformin without a glucose-lowering effect. Therefore, if
there had been another neuropathy group such as chemother-
apeutic drug or toxin-induced neuropathy group, our results
would be more meaningful. In this study, we suggest that met-
formin provides beneficial roles in preservation of peripheral
nerves in diabetic rats, to a comparable degree to alpha lipoic
acid. There have been inconsistent effects on DPN from met-
formin treatment regarding vitamin B12 deficiency in man-
agement of diabetic patients [3]. Therefore, we suggest that the
positive effects of metformin on peripheral nerves need to be
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considered in management of patients with DPN.
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