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et al., 2013) shed a light on persistent inflammatory process in athero-
sclerosis focusing on pathological humoral immunity between com-
mensal microbes and activated sub-populations of substantial B cell in
the vicinity of arterial adventitia. Because atherosclerosis is becoming
global health burden throughout the world especially in developed
counties, multidisciplinary therapeutic and preventive approaches
Wehighly appreciate the Commentary by Spence (Spence, 2016) on
our article entitled “Commensal microbes-specific activation of B2 cell
subsets contribute to atherosclerosis development independent of
lipid metabolism” (Chen et al., in this issue). Atherosclerotic diseases
are systemic disorders and one of the leading causes of mortality and
morbidity throughout the world. Although multiple risk factors, such
as hypertension, diabetes mellitus, hyperlipidemia and smoking, have
been identified, atherosclerosis is considered to be initiated and
sustained by various metabolic factors (Mihaylova et al., 2012;
Kearney et al., 2008). Previous studies have revealed the pathway
linking dietary food intake, intestinal microflora and atherosclerosis.
These studies indicated that increasing the dietary intake of precursors
of toxic metabolic products of the intestinal microbiome, such as the
trimethylamine-N-oxide from phosphatidylcholine and other forms of
choline and carnitine were associated with CVD (Wang et al., 2011;
Koeth et al., 2013; Tang et al., 2013; Spence et al., 2016). Therefore, to
conquer atherosclerotic diseases, appropriate food restrictions accom-
panying appropriatemedical treatment are essential life-stylemodifica-
tion requirement accepted commonly in clinical healthcare guidelines.
Current progress in this area enabled us to recommend the subjects
with high risk in atherosclerosis more targeted food restriction under
specific diseased conditions including CKD6. Additionally, atherosclero-
sis is considered to arise from an inflammatory process. Inflammation
associated with atherosclerosis involves complicated processes, includ-
ing systemic inflammatory reactions and the accumulation of immune
cells, such asmonocytes/macrophages, dendritic cells, and lymphocytes
(Shimada, 2009). The immune system, encompassing both innate im-
munity and adaptive immunity (cellular immunity and humoral immu-
nity), has been implicated in all stages of atherosclerosis from initiation
through progression, as well as in atherothrombotic complications
/j.ebiom.2016.10.030, http://

).

. This is an open access article under
(Hansson, 2009). Our current analyses with previous reports (Ishigami

should be expected. In addition in future studies using our model, it
would be of interest to evaluate the effects of both increasing the dietary
intake of precursors of toxic metabolic products of the intestinal
microbiome and abnormally enhanced humoral immunity on the de-
velopment of atherosclerosis. Such effects might act independently of
or perhaps be mediated by the B2-cell effects on atherosclerosis that
we have described.

Funding Sources

T.I. is supported by a Grant-in-Aid for Scientific Research from the
Ministry of Education, Culture, Sports, Science, and Technology
(MEXT) no. 26461257, and Yokohama Foundation for Advancement of
Medical Science. L.C. is supported by MEXT Government Scholarship
no. 122229. These funding sources had no role in the study design; in
the collection, analysis and interpretation of data; in the writing of the
manuscript; or in the decision to submit the paper for publication.

Conflicts of Interest

The authors declare no conflict of interest.

References

Chen, L., Ishigami, T., Nakashima-Sasaki, R., et al., 2016. Commensal microbes-specific ac-
tivation of B2 cell subsets contribute to atherosclerosis development independent of
lipid metabolism. EBioMedicine 13, 237–247 (this issue).

Hansson, G.K., 2009. Atherosclerosis—an immune disease: the Anitschkov lecture 2007.
Atherosclerosis 202, 2–10.

Ishigami, T., Abe, K., Aoki, I., Minegishi, S., Ryo, A., Matsunaga, S., Matsuoka, K., Takeda, H.,
Sawasaki, T., Umemura, S., Endo, Y., 2013. Anti-interleukin-5 and multiple autoanti-
bodies are associated with human atherosclerotic diseases and serum interleukin-5
levels. FASEB J. 27, 3437–3445.

Kearney, P.M., Blackwell, L., Collins, R., Keech, A., Simes, J., Peto, R., Armitage, J., Baigent, C.,
2008. Efficacy of cholesterol-lowering therapy in 18,686 people with diabetes in 14
randomised trials of statins: a meta-analysis. Lancet 371, 117–125.

Koeth, R.A., Wang, Z., Levison, B.S., Buffa, J.A., Org, E., Sheehy, B.T., Britt, E.B., Fu, X., Wu, Y.,
Li, L., Smith, J.D., DiDonato, J.A., Chen, J., Li, H., Wu, G.D., Lewis, J.D., Warrier, M.,
Brown, J.M., Krauss, R.M., Tang, W.H., Bushman, F.D., Lusis, A.J., Hazen, S.L., 2013. In-
testinal microbiota metabolism of L-carnitine, a nutrient in red meat, promotes ath-
erosclerosis. Nat. Med. 19, 576–585.
the CC BY license (http://creativecommons.org/licenses/by/4.0/).

http://crossmark.crossref.org/dialog/?doi=10.1016/j.ebiom.2016.10.039&domain=pdf
http://refhub.elsevier.com/S2352-3964(16)30500-X/rf0005
http://refhub.elsevier.com/S2352-3964(16)30500-X/rf0005
http://refhub.elsevier.com/S2352-3964(16)30500-X/rf0005
http://refhub.elsevier.com/S2352-3964(16)30500-X/rf0010
http://refhub.elsevier.com/S2352-3964(16)30500-X/rf0010
http://refhub.elsevier.com/S2352-3964(16)30500-X/rf0015
http://refhub.elsevier.com/S2352-3964(16)30500-X/rf0015
http://refhub.elsevier.com/S2352-3964(16)30500-X/rf0015
http://refhub.elsevier.com/S2352-3964(16)30500-X/rf0020
http://refhub.elsevier.com/S2352-3964(16)30500-X/rf0020
http://refhub.elsevier.com/S2352-3964(16)30500-X/rf0025
http://refhub.elsevier.com/S2352-3964(16)30500-X/rf0025
http://refhub.elsevier.com/S2352-3964(16)30500-X/rf0025
http://refhub.elsevier.com/S2352-3964(16)30500-X/rf0025
http://refhub.elsevier.com/S2352-3964(16)30500-X/rf0025
http://dx.doi.org/10.1016/j.ebiom.2016.10.039
http://dx.doi.org/10.1016/j.ebiom.2016.10.033
http://dx.doi.org/10.1016/j.ebiom.2016.10.033
mailto:tommmish@hotmail.com
http://dx.doi.org/10.1016/j.ebiom.2016.10.039
http://creativecommons.org/licenses/by/4.0/
http://www.sciencedirect.com/science/journal/03064603
www.ebiomedicine.com


20 L. Chen, T. Ishigami / EBioMedicine 13 (2016) 19–20
Mihaylova, B., Emberson, J., Blackwell, L., Keech, A., Simes, J., Barnes, E.H., Voysey, M., Gray,
A., Collins, R., Baigent, C., 2012. The effects of lowering LDL cholesterol with statin
therapy in people at low risk of vascular disease: meta-analysis of individual data
from 27 randomised trials. Lancet 380, 581–590.

Shimada, K., 2009. Immune system and atherosclerotic disease: heterogeneity of
leukocyte subsets participating in the pathogenesis of atherosclerosis. Circ. J. 73,
994–1001.

Spence, J.D., 2016. Intestinal microbiome and atherosclerosis. EBioMedicine 13, 17–18.
Spence, J.D., Urquhart, B.L., Bang, H., 2016. Effect of renal impairment on atherosclerosis:

only partially mediated by homocysteine. Nephrol. Dial. Transplan. 31, 937–944.
Tang, W.H., Wang, Z., Levison, B.S., Koeth, R.A., Britt, E.B., Fu, X., Wu, Y., Hazen, S.L., 2013.
Intestinal microbial metabolism of phosphatidylcholine and cardiovascular risk. N.
Engl. J. Med. 368, 1575–1584.

Wang, Z., Klipfell, E., Bennett, B.J., Koeth, R., Levison, B.S., Dugar, B., Feldstein, A.E., Britt,
E.B., Fu, X., Chung, Y.M., Wu, Y., Schauer, P., Smith, J.D., Allayee, H., Tang, W.H.,
DiDonato, J.A., Lusis, A.J., Hazen, S.L., 2011. Gut flora metabolism of phosphatidylcho-
line promotes cardiovascular disease. Nature 472, 57–63.

http://refhub.elsevier.com/S2352-3964(16)30500-X/rf0030
http://refhub.elsevier.com/S2352-3964(16)30500-X/rf0030
http://refhub.elsevier.com/S2352-3964(16)30500-X/rf0030
http://refhub.elsevier.com/S2352-3964(16)30500-X/rf0035
http://refhub.elsevier.com/S2352-3964(16)30500-X/rf0035
http://refhub.elsevier.com/S2352-3964(16)30500-X/rf0035
http://refhub.elsevier.com/S2352-3964(16)30500-X/rf0040
http://refhub.elsevier.com/S2352-3964(16)30500-X/rf0045
http://refhub.elsevier.com/S2352-3964(16)30500-X/rf0045
http://refhub.elsevier.com/S2352-3964(16)30500-X/rf0050
http://refhub.elsevier.com/S2352-3964(16)30500-X/rf0050
http://refhub.elsevier.com/S2352-3964(16)30500-X/rf0055
http://refhub.elsevier.com/S2352-3964(16)30500-X/rf0055

	Intestinal Microbiome and Atherosclerosis – Authors' Reply
	Funding Sources
	Conflicts of Interest
	References


