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Electro-physiological Study for Mechanism of
Autonomic Action by Lactobacilli

Mamoru Tanida

College of Life Sciences, Ritsumeikan University

It 1s generally known that autonomic nerves comprising sympathetic and parasympathetic nerves reg-
ulate various body functions such as blood pressure, body temperature, glucose metabolism, energy
metabolism and digestion. Our previous studies reported that food, flavor and music affect physiologi-
cal phenomena via changes in autonomic neurotransmissions by some experiments used rats and mice.
With respect to lactobacilli, intestinal injection of Lactobacillus Johnsonii Lal (NCC533) suppressed sym-
pathetic nerves innervating the adrenal gland and kidney of urethane-anesthetized rats, lowering the
blood glucose and blood pressure levels, and facilitated the gastric parasympathetic nerve elevating
appetite and the body weight (Neuroscience Letters 389: 109-114, 2005, Life Sci. Oct 12; 79(20):
1963-7, 2006). In contrast, intestinal injection of Lactobacillus paracasei ST11 (NCC2461) excited sym-
pathetic nerves innervating the white and brown fats and adrenal gland increasing lipolysis, and body
temperature, and suppressed the gastric parasympathetic nerve reducing appetite and body weight
(Current Topics in Nutraceutical Research Vol. 5, No. 4: 157-164, 2007, Obesity Research & Clinical
Practice 2: 159-169, 2008). On the other hand, we obtained the evidence that the hypothalamic
suprachiasmatic nucleus (SCN), a master circadian clock, or histamine receptors in the histaminergic
neurons, play an important role in peripheral autonomic control. To check possible role of the SCN and
histamine receptors, making a SCN-lesioned model and experiment of histaminergic blockers injections
were done, respectively. Lesions of the SCN or a histamine H3-receptor antagonist, thioperamide, elim-
inated the suppression of renal sympathetic nerve activity and blood pressure, the enhancement of the
gastric parasympathetic nerve induced by NCC533; and a histamine Hl-receptor antagonist, diphenhy-
dramine, abolished elevations of renal sympathetic nerve activity and blood pressure due to NCC2461.
Moreover, infradiaphragmatic vagotomy eliminated the suppression of renal sympathetic nerve activity
by NCC533, but did not affect excitation of the renal sympathetic nerve by NCC2461. These facts strong-
ly suggest that the SCN and histamine neurons are involved in the effects of these lactobacilli on auto-
nomic nerves and physiological phenomena through the abdominal afferent vagal pathway.



