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Antitumor properties of histamine in vivo
To the Editor:
Yang et al.1 recently reported that mice with histamine deficiency due 
to genetic disruption of histidine decarboxylase (HDC) show impaired 
myeloid cell differentiation. The absence of histamine formation caused 
accumulation of immature myeloid cells (IMCs), which was accompanied 
by an increased susceptibility to chemically induced cancer1. Exogenous 
histamine reversed the accumulation of tumor-promoting IMCs in Hdc-/-  
mice, suggesting a potential benefit of histamine-based therapy in can-
cers1, where IMCs are believed to contribute to an unfavorable course 
of disease2. Given the effect of exogenous histamine on IMCs, we were 
surprised that the authors did not discuss the in vivo effects of histamine 
on cancer development in animals. As seen in Table 1, histamine is an 
antitumor agent in several histiotypes of experimental cancer3–7.

The authors also did not mention that histamine has been evaluated 
in clinical trials in cancer as an inhibitor of immunosuppressive myeloid 
cells8. In metastatic renal cell carcinoma, the addition of histamine to 
interleukin-2 immunotherapy was reported to reduce the number of 
intratumoral macrophages9, implying an effect on the myeloid com-
partment resembling the results obtained by Yang et al.1. Furthermore, 
histamine is approved for use in 31 European countries and Israel to 
prevent relapse in acute myeloid leukemia (AML), a disease character-
ized by the accumulation of immature myeloid cells. The therapeutic 
use of histamine in AML aims to reduce myeloid cell–induced immu-

nosuppression of cytotoxic lymphocytes8,10. In light of these previous 
findings, and considering the results presented by Yang et al.1, further 
studies to define mechanisms of relevance to the antitumor properties 
of histamine in vivo seem highly warranted.
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Yang and Wang reply:
We would like to thank Thoren et al.1 for their comments on our recent 
study2 and for highlighting important previous preclinical and clinical 
studies on the effects of histamine in cancer. Indeed, we did not have the 
space to cite the many excellent prior research efforts that have employed 
histamine or histamine receptor antagonists as antitumor agents. We are 
grateful to Thoren et al.1 in particular for calling to our attention the fact 
that histamine has been approved in Europe and Israel for treatment of 
AML3,4. Nevertheless, the effects of histamine in cancer models are often 
paradoxical, and the mechanisms for the antitumor effects of histamine 
have in the past been unclear. Histamine has multiple physiological roles 
and targets; we are aware of other earlier literature that suggested direct 
effects of histamine on cancer cell growth, and a number of preclinical 
studies have shown antitumor effects of H2 receptor antagonists5,6. In 
addition, whereas Martner et al.7 suggested that histamine is an inhibi-

tor of immunosuppressive myeloid cells, our studies in mice indicate 
that the effect is primarily on both CD11b+Ly6G+ and CD11b+Ly6C+ 
immature myeloid cells (IMCs), and the latter are suggested to be the 
major suppressor population2,8. Nevertheless, work from us and them 
is consistent with the conclusion that histamine seems to reduce the 
mobilization and circulating numbers of myeloid cells and inhibit pro-
gression of some types of cancer9. We agree that further studies are 
needed to define the effects of histamine in the regulation of myeloid 
differentiation and maturation, which seems to be central to the promo-
tion of cancer.
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Table 1  Histamine in experimental cancer
Research group Histiotype Effect of histamine

Burtin et al.3 Fibrosarcoma Inhibition of tumor growth and prolonged survival in mice

Tatsuta et al.6 Intestinal adenocarcinoma Reduced incidence of chemically induced tumors in the small intestine in rats

Hellstrand et al. (reviewed in ref. 7) Melanoma Prevention of melanoma metastasis formation in mice

Suonio et al.5 Colorectal carcinoma Reduction of tumor size of transplanted human colon carcinoma cell in mice

della Rovere et al.4 Ascitic sarcoma Protection of 80% of mice from a lethal inoculum of sarcoma cells

Asea et al. (reviewed in ref. 7) Lymphoma Enhanced clearance of YAC-1 lymphoma cells in mice
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