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Table 1 The efficacy and usage of inorganic nitrate recorded in ancient Chinese literature!”’
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Table 2 Classification of vegetables based on inorganic nitrate content

e R PR MR YR PR A 11 s rh ke 2 TR i i Ry I
HARER JANO.  WAHRRER SRS A E P, JF
TERR M PR rh it — 2D i AL A NOFUH A AT A= Wy i M
RIE ALY, 238 i —F L & A B (nitric oxide synthase,
NOS) N F=AENOSZ BRI, P A FRER ] 76 A 1 2%
1 38 NOBUE A FE R AL 4T,

Z AR SRR R RN 2w ] 5~8 h, 65%
~75%2% B MEHEME™. SRS AR ER A1 211 1~5 min™,
TEAR N 2920~45 min">**" . FYRRERENGER T BLAG BE0i 14
FEtk, HOUAERRER HATE & A 55 Tl et
WS IR ER Bl o NO R i ] (1411).

3 AR EHIBLEI

3.1 GHERER-IARRER-NO® L

RT3 i — AL A A TN TR A BINO, 4 TR
PENOA BAZ BT, AT 38 2xf H6e A ZIMIE P i 1 £ - S i
EH-NOAIKNO, 4EiNOFAAR. SNEIERRRELE 1
A H R AT A IV, E HP 249250 e VA AR X
HEE TR, B WIEA TR, BRI -MER G
PRS0l AR e B 1 I R PP B R R
VA I R AR AR, Bl A M 25 S R 2 A
WAL, EA AR LT . AN, B
WS SE AL . A0 2 P-450. BEE LI ANYE: 2 C4 iR
IR JFANO, 3K — i FEFR A A IR - WA R £ -N Oi&
71200 NO K HA A= Wy ] A RA A A v & 4 AR
(#2).

3.2 hfgER-Sialin )Y

Sialin e 7L 40 MR 0 iR SR A% izl il A7
TN, JSEREREh &1 A BRI RE R AEFRNORR S
AR 1) LR I P R Mk B T s 1 o A
EEERS Sialing ik b, HEIG R — R A2

AHIREL & F(mg/kg B )

il

|

Bk

I (K (<200)
1i%(200~500)
1(500~1000)

(1000~2500)

JEH = (>2500)

VRR, MO BUL AT KGR AL ST B
PEqE. W8 N ERRSE. HUL.

7SN i1 O S AN VR INIEA R N N
[ == 1=+
BOX. BE, B, I

PEIK

PAUr. RESE. 3. i, JOk3E. 4B, BUT
TS KO I b AESR. ZDRSEAR. PSR

ZRE

4728



Pk

@ wEa
@ UEL:
® No

Bl 1 (28R ()L B AR ACHRTR. O MR B iR Eh; @ HRERBE S A/ NI, @ ASBRERTE MR Tk s, @ NI
He; © RRERHE I N AR EO EARRRE: © WARRREREFINO; @ WAMERE MINOY il AT TIK R 48, NOW AL M W ANRRE: ® AR
ETEFWAIEH Iz, © WAHRRERTERL ) i il JFoANO, &5 3K 1L B R i

Figure 1 (Color online) The cycle of inorganic nitrate metabolism in the body. @ Ingestion of inorganic nitrate; ) inorganic nitrate is absorbed by the
stomach and small intestine; (3 inorganic nitrate is concentrated in the saliva; @ renal excretion of inorganic nitrate; &) inorganic nitrate is reduced to
nitrite by oral bacteria; ® reduction of nitrite to NO; (@ nitrite and NO diffused into the portal system, and NO is oxidised to nitrite; ®) nitrite is
transported via arterial circulation; @) nitrite is reduced to NO in the resistance vessels, and vasodilation reduces blood pressure
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Figure 2 (Color online) Dietary inorganic nitrate regulates NO homeostasis to promote whole-body homeostasis
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Figure 3 (Color online) Prevention of salivary gland radiation injury by the inorganic nitrate-sialin feedback loop
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Table 3 Clinical studies on the association between nitrite and gastrointestinal tumours
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Homeostasis represents a dynamic equilibrium process of self-regulation employed by living organisms, which sustains the
relative stability of the internal environment of an organism, thus allowing for the continuation of normal physiological
functions under ever-changing external conditions. Through homeostatic regulation, organisms adapt to various
physiological stimuli and combat pathogenic factors, thereby enhancing their chances of survival. When the delicate
balance of homeostasis is disrupted, a cascade of abnormal changes occurs, manifesting as physical symptoms and
behavioural abnormalities, commonly recognised as disease symptoms. Homeostatic medicine, rooted in the maintenance
of homeostatic balance, includes a systematic investigation into the laws and mechanisms underlying homeostatic
regulation at multiple levels, from the molecular and cellular environments to the organ, whole-body, and external
environments. This comprehensive approach aims to promote human health, as well as prevent and treat diseases.
Inorganic nitrate is widely present in everyday water and food sources and is essential for the survival of organisms. Its
historical significance in various aspects of human life, including diet, medicine, and industry, spans over 2000 years in the
records of our country. In recent years, extensive research has been conducted to explore the biological activities of nitrate
as a natural dietary nutrient. Within the human body, inorganic nitrate undergoes partial reduction to nitrite and nitric oxide
due to the action of oral bacteria in saliva. Nitrite is subsequently absorbed into the bloodstream via the intestinal mucosa,
where it further reduces to nitric oxide—a process known as the nitrate-nitrite-NO pathway. This pathway plays a pivotal
role in regulating bodily nitric oxide levels, and thus, maintaining overall homeostasis. In addition, sialin is a mammalian
membrane nitrate transporter, facilitating the transportation of nitrate to salivary glands, where it is secreted into the oral
cavity via saliva. The upregulation of sialin expression enhances nitrate influx into cells, establishing a positive nitrate-
sialin feedback loop that protects salivary glands and other organs. Recent studies have revealed the involvement of sialin
in various biological functions, further emphasising its significance in homeostatic regulation. Exogenous nitrate
supplementation has demonstrated various beneficial effects on the body, including the regulation of vascular tone,
antioxidant properties, improvement of muscle performance, gastrointestinal protection, inhibition of inflammatory factor
release, modulation of glucose metabolism, and regulation of intestinal flora. The nitrate-sialin system, as a crucial
component in maintaining whole-body homeostasis, holds significant promise. As awareness of the advantages of
inorganic nitrate for human health deepens, nutritional supplements containing nitrate as the primary ingredient have
become increasingly integrated into people’s lives, with their positive effects reported by an increasing number of clinical
studies. The effective use and safe management of oral inorganic nitrate represent key challenges in maximising its
potential benefits to human health. In this context, this article provides a comprehensive overview of the historical
discovery and current research status of inorganic nitrate, elucidating the potential challenges and strategies for future
applications. This contribution aims to inspire new research avenues, positioning inorganic nitrate as a promising candidate
for health promotion and disease prevention.

inorganic nitrate, nitrite, nitric oxide, sialin, salivary gland
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