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T
essari et al. (1) elegantly demonstrated—by
a precursor-product stable isotope method—
independent contributions of age, type 2 diabetes,
and asymmetric dimethylarginine (ADMA) to im-

paired conversion of 15N-labeled L-arginine into nitrite and
nitrate (NOx), products of nitric oxide (NO) metabolism.
Interestingly, the authors observed no associations of any
parameter of NOx kinetics with insulin sensitivity by a
hyperinsulinemic-euglycemic clamp technique (1).

Our group was the first to report elevated plasma ADMA
in uncomplicated essential hypertension (EH), an insulin-
resistant state (2). Additionally, in our hands, in some
analogy to Tessari et al. (1), reduced urinary NOx excretion,
a surrogate measure of NO generation, was associated
with EH by itself and a decreased L-arginine-to-ADMA
ratio, being unrelated to clamp-derived indices of accom-
panying insulin resistance (IR) (2).

Therefore, it does not seem implausible to assume that
NO deficiency in insulin-resistant conditions, such as EH
and type 2 diabetes, may be linked not to the magnitude
of IR but to other mechanisms, such as ADMA accumu-
lation. Inasmuch as whole-body NO formation can putatively
reflect endothelial function, these findings (1,2) appear
consistent with associations of ADMA, but not IR, with
impaired endothelium-dependent vasodilation in EH (3) and
early coronary atherosclerosis (4).

The proposed hypothesis is contradictory to the notion
of NO—liberated by endothelial cells in response to insulin
via the Akt-dependent pathway (5)—coupling glucose me-
tabolism to vasodilation in skeletal muscle (6). However,
Kearney (5) has recently summarized novel evidence sup-
porting the dissociation of metabolic sensitivity to insulin
from endothelial NO release and its vasculoprotective
effects.

Nevertheless, NOx assay does not allow differentiation
between biologically active NO and that scavenged by
superoxide, which might obscure the correlation between
IR and depressed NO bioavailability. Sukumar et al. (7)
described the dependence of IR-induced endothelial dys-
function on enhanced superoxide generation by a NADPH
oxidase. Hence, further mechanistic studies on impaired
NO bioavailability in IR states are warranted.

ACKNOWLEDGMENTS

No potential conflicts of interest related to this article were
reported.

REFERENCES

1. Tessari P, Cecchet D, Artusi C, et al. Roles of insulin, age, and asymmetric
dimethylarginine on nitric oxide synthesis in vivo. Diabetes 2013;62:2699–
2708

2. Surdacki A, Nowicki M, Sandmann J, et al. Reduced urinary excretion of
nitric oxide metabolites and increased plasma levels of asymmetric dime-
thylarginine in men with essential hypertension. J Cardiovasc Pharmacol
1999;33:652–658

3. Takiuchi S, Fujii H, Kamide K, et al. Plasma asymmetric dimethylarginine
and coronary and peripheral endothelial dysfunction in hypertensive patients.
Am J Hypertens 2004;17:802–808

4. Elesber AA, Solomon H, Lennon RJ, et al. Coronary endothelial dys-
function is associated with erectile dysfunction and elevated asymmetric
dimethylarginine in patients with early atherosclerosis. Eur Heart J 2006;27:
824–831

5. Kearney MT. Changing the way we think about endothelial cell insulin sen-
sitivity, nitric oxide, and the pathophysiology of type 2 diabetes: the FoxO is
loose. Diabetes 2013;62:1386–1388

6. Baron AD. The coupling of glucose metabolism and perfusion in human
skeletal muscle. The potential role of endothelium-derived nitric oxide.
Diabetes 1996;45(Suppl. 1):S105–S109

7. Sukumar P, Viswambharan H, Imrie H, et al. Nox2 NADPH oxidase has
a critical role in insulin resistance-related endothelial cell dysfunction.
Diabetes 2013;62:2130–2134

From the 1Department of Coronary Artery Disease, the John Paul II Hospital,
Cracow, Poland; and the 22nd Department of Cardiology, Jagiellonian Uni-
versity Medical College, Cracow, Poland.

Corresponding author: Andrzej Surdacki, surdacki.andreas@gmx.net.
DOI: 10.2337/db13-0891
© 2013 by the American Diabetes Association. Readers may use this article as

long as the work is properly cited, the use is educational and not for profit,
and the work is not altered. See http://creativecommons.org/licenses/by
-nc-nd/3.0/ for details.

diabetes.diabetesjournals.org DIABETES, VOL. 62, OCTOBER 2013 e23

ONLINE LETTERS TO THE EDITOR

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Jagiellonian Univeristy Repository

https://core.ac.uk/display/286320451?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
mailto:surdacki.andreas@gmx.net
http://creativecommons.org/licenses/by-nc-nd/3.0/
http://creativecommons.org/licenses/by-nc-nd/3.0/

