
The aim of AOK-9 Calm K9  
 
The aim of AOK-9 is to combine the benefits of stimulation of the Monoamine neurotransmitters 
of the brain alongside the introduction of beneficial bacteria into the diet. Three 
neurotransmitters, serotonin, dopamine and norepinephrine are responsible for many different 
functions as seen below. If these are unbalanced a variety of adverse effects may manifest.  
 
 
 

 
 
 
 
 
Dopamine and Serotonin don’t just have an effect on the brain but they also play a role in 
digestion.  
 
Dopamines role in digestion is complex but it is thought it regulates the release of insulin in the 
pancreas. It also affects movement in the small intestine and colon to help move food through 
the system. It also seems to have a protective effect on the mucosal lining of the gastrointestinal 
tract.  
 
Serotonin is found in the gut and is released when food enters the small intestine, where it helps 
to stimulate contractions that push food through your intestines.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Passiflora Incarnata 
 
Passion flower is a perennial, climbing vine with woody stems and auxillary tendrils, reaching up 
to 20 feet in length. It has three-lobed leaves and solitary, showy, white and purple flowers that 
are 2-4 inches in diameter. It is found in tropical areas around the world but is native to the 
southeastern United States and Central and South America, growing in thickets, roadsides and 
on wasteland. 
 
In general there is good evidence to suggest Passionflower Incarnata helps relieve anxiety 
symptoms.  
 
The applicable parts of passion flower are the above ground parts (88195). Passion flower 
contains flavonoids including vitexin, isovitexin, orientin, isoorientin, apigenin, quercetin, vicenin, 
lucenin, saponarin, swertisin, schaftoside, and kaempferol (88199,88200,95036). It also contains the 
indole alkaloids harman, harmol, harmin, harmalol, and harmalin (8811,9558,15339,88199,88200). 
Other constituents include glycosides, carbohydrates, amino acids, benzopyrones, chrysin, and 
pyrone derivatives such as maltol and ethyl maltol (88200,95036). Fatty acids, as well as phenolic, 
linoleic, linolenic, palmitic, oleic, and myristic acids are also present, along with essential oils 
(88199).  
 
Sedative, anxiolytic, and anticonvulsant activity have been reported with passion flower extracts 
in animals (8811,9558,19235,68298,68309,88199,91205). Data suggest that passion flower inhibits 
uptake of gamma-aminobutyric acid (GABA) into neuronal synapses, and has affinity for 
GABA(A) and GABA(B) receptors (88199,91204). Some studies report that the anxiolytic and 
anticonvulsant activity of passion flower is similar to that of benzodiazepines and can be 
antagonized by flumazenil, suggesting binding to the benzodiazepine site on GABA(A) receptors 
(68298,91205,95037). However other studies suggest passion flower extracts bind to the GABA site 
on GABA(A), rather than the benzodiazepine site (88199,91204). The constitutent thought to be 
responsible for these effects is benzoflavone (95036). These effects may also be due to chrysin 
and maltol (95036). 
 

 
L-Tryptophan 
 
L-Tryptophan is an indirect precursor to serotonin. It is an essential amino acid found in many 
proteins. It has a number of critical metabolic functions and has been used widely in numerous 
research papers. 
 
The body absorbs tryptophan from dietary protein sources, converts it to 5-hyrdoxytryptophan (5-
HTP), then to serotonin (5-hydroxytryptamine). 
 
Depletion of endogenous tryptophan can cause a relapse in treated depression and precipitate 
depressive symptoms in patients with a history or family history of depression, as well as in 
healthy volunteers (10854,10855). However, L-tryptophan depletion does not seem to worsen 
symptoms in people with untreated depression (1136). Additionally, dietary L-tryptophan depletion 
has been associated with bulimia relapse and deterioration of schizophrenia symptoms 
(1133,1134). 
 
L-tryptophan can penetrate the blood-brain barrier and get converted to serotonin (10853,10857).  

The body absorbs L-tryptophan from dietary protein sources (10853,10857). 
 
In the body, L-tryptophan is converted to 5-hyrdoxytryptophan (5-HTP), then to serotonin (5-
hydroxytryptamine) (10853,10857), mainly in the digestive tract (91461). L-tryptophan is also 
converted to melatonin in the body and can be measured in the blood (62803). Intermediate 
metabolites in the L-tryptophan to nicotinamide pathway include kyrurenine, anthranilic acid, 
kynurenic acid, 3-hydroxykynurenine, 3-hodroxyanthranilic acid, and quinolinic acid (91460). 
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Glutamic Acid 
 
Glutamine is the most abundant free amino acid in the body (7739). It is produced primarily in 

skeletal muscle and then released into the circulation. Tissues that require glutamine such as the 

immune system, gastrointestinal tract, kidneys, and liver obtain glutamine as needed from the 

blood (7729). Glutamine acts as an inter-organ nitrogen and carbon transporter (5467). The 

intestinal mucosa can synthesize glutamine, but not enough to compensate for the body's needs 

during severe physiologic stress (7733). Although traditionally classified as a non-essential amino 

acid, glutamine is essential for maintaining intestinal function, immune response, and amino acid 

homeostasis during times of severe stress, suggesting that it is more appropriately called a 

conditionally essential amino acid (5468,7736). 

 

There is some evidence suggesting that glutamine, in addition to serving as a metabolic fuel for 

enterocytes, might play a regulatory role in the intestine, affecting cell proliferation and 

differentiation (7733). The gastrointestinal tract is one of the largest utilizers of glutamine in the 

body (5469). Depletion of glutamine can result in atrophy, ulceration, and necrosis of intestinal 

epithelium. 

 

In patients with diarrhoea, glutamine appears to increase water and electrolyte absorption 

(52336), reduce loss of water and sodium from the gut (52395), and improve gut permeability 

(7299,7300). 

 

Lemon Balm  

 
Lemon balm is a perennial, lemon-scented herb native to southern Europe, Asia Minor, and 
North Africa (9994,91732). 
 
The applicable parts of lemon balm are the leaf and leaf oil. Lemon balm contains citronellal, 
neral, and geranial monoterpenoid aldehydes; flavonoids (including luteolin) and polyphenol 
compounds (including rosmarinic acid, caffeic acid, and tannins); monoterpene glycosides, and 
triterpenoids (including oleanolic acid and ursolic acid) 
(9994,59327,59357,59358,59362,59394,59395,59404,59460). The essential oil of lemon balm contains 
terpenes (10422,59370). 
 
Lemon balm contains citronellal, neral, and geranial monoterpenoid aldehydes; flavonoids and 
polyphenolic compounds (including rosmarinic acid); and monoterpene glycosides. These 
substances may contribute to the behavioral effects of lemon balm dried leaf and essential oil 
(9994). Some research suggests lemon balm might have acetylcholine receptor activity with both 
nicotinic and muscarinic binding properties (9994,19530). Clinical research suggests that lemon 
balm induces a calming effect and reduces alertness (9994). Cholinergic modulation appears to 
play a role in the effect of lemon balm on memory and alertness (91733). Preliminary clinical 
research shows that lemon balm may induce anxiolytic effects that can help reduce symptomatic 
palpitations (91732). Other clinical research suggests that lemon balm, when given along with 
valerian, passion flower, and butterbur, can lower subjective anxiety scores during a social stress 
test in men, but without an associated alteration in salivary cortisol levels (97276). Animal 
research shows that lemon balm has dose-dependent sedative effects (19725). 
 
Lemon balm is used in aromatherapy. The essential oil of lemon balm contains terpenes, which 
are rapidly absorbed through the lungs and cross the blood-brain barrier. In addition, these may 
possess cholinergic activity or act on gamma-aminobutyric acid (GABA) receptors 
(10422,59350,59351,59355). 
 
 

https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=878&highlighted=7739#7739
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=878&highlighted=7729#7729
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=878&highlighted=5467#5467
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=878&highlighted=7733#7733
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=878&highlighted=5468#5468
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=878&highlighted=7736#7736
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=878&highlighted=7733#7733
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=878&highlighted=5469#5469
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=878&highlighted=52336#52336
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=878&highlighted=52395#52395
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=878&highlighted=7299#7299
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=878&highlighted=7300#7300
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=437&highlighted=9994#9994
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=437&highlighted=91732#91732
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=437&highlighted=9994#9994
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=437&highlighted=59327#59327
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=437&highlighted=59357#59357
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=437&highlighted=59358#59358
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=437&highlighted=59362#59362
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=437&highlighted=59394#59394
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=437&highlighted=59395#59395
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=437&highlighted=59404#59404
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=437&highlighted=59460#59460
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=437&highlighted=10422#10422
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=437&highlighted=59370#59370
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=437&highlighted=9994#9994
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=437&highlighted=9994#9994
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=437&highlighted=19530#19530
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=437&highlighted=9994#9994
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=437&highlighted=91733#91733
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=437&highlighted=91732#91732
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=437&highlighted=97276#97276
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=437&highlighted=19725#19725
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=437&highlighted=10422#10422
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=437&highlighted=59350#59350
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=437&highlighted=59351#59351
https://naturalmedicines.therapeuticresearch.com/references.aspx?productid=437&highlighted=59355#59355


References 
 
(9994) Kennedy DO, Scholey AB, Tildesley NT, et al. Modulation of mood and cognitive performance following 
acute administration of Melissa officinalis (lemon balm). Pharmacol Biochem Behav 2002;72:953-64.  
 
 
(10422) Burns A, Byrne J, Ballard C, Holmes C. Sensory stimulation in dementia. BMJ 2002;325:1312-3..   
(19725) Soulimani R, Fleurentin J, Mortier F, et al. Neurotropic action of the hydroalcoholic extract of Melissa 
officinalis in the mouse. Planta Med. 1991 Apr;57:105-9.  
 
(59322) Perry, E. K., Pickering, A. T., Wang, W. W., Houghton, P. J., and Perry, N. S. Medicinal plants and 
Alzheimer's disease: from ethnobotany to phytotherapy. J Pharm Pharmacol 1999;51(5):527-534.  
 
(59327) Triantaphyllou, K., Blekas, G., and Boskou, D. Antioxidative properties of water extracts obtained from 
herbs of the species Lamiaceae. Int J Food Sci Nutr 2001;52(4):313-317.  
 
(59351) Abuhamdah, S., Huang, L., Elliott, M. S., Howes, M. J., Ballard, C., Holmes, C., Burns, A., Perry, E. K., 
Francis, P. T., Lees, G., and Chazot, P. L. Pharmacological profile of an essential oil derived from Melissa 
officinalis with anti-agitation properties: focus on ligand-gated channels. J Pharm Pharmacol. 2008;60(3):377-
384.  
 
(59358) Hanganu, D., Vlase, L., Filip, L., Sand, C., Mirel, S., and Indrei, L. L. The study of some polyphenolic 
compounds from Melissa officinalis L. (Lamiaceae). Rev.Med.Chir Soc.Med.Nat.Iasi 2008;112(2):525-529.  
(59362) Ibarra, A., Feuillere, N., Roller, M., Lesburgere, E., and Beracochea, D. Effects of chronic administration 
of Melissa officinalis L. extract on anxiety-like reactivity and on circadian and exploratory activities in mice. 
Phytomedicine. 2010;17(6):397-403.  
 
(59394) Kucera, L. S. and Herrmann, E. C., Jr. Antiviral substances in plants of the mint family (labiatae). I. 
Tannin of Melissa officinalis. Proc Soc Exp Biol Med 1967;124(3):865-869.  
 
(59395) Herrmann, E. C., Jr. and Kucera, L. S. Antiviral substances in plants of the mint family (labiatae). II. 
Nontannin polyphenol of Melissa officinalis. Proc Soc Exp Biol Med 1967;124(3):869-874.  
 
(59404) Dimitrova, Z., Dimov, B., Manolova, N., Pancheva, S., Ilieva, D., and Shishkov, S. Antiherpes effect of 
Melissa officinalis L. extracts. Acta Microbiol Bulg. 1993;29:65-72.  
 
(59460)Tittel G, Wagner H, and Bos R. [Chemical composition of the essential oil from Melissa]. Planta Medica 
1982;46:91-98. 
 
(91732) Alijaniha F, et al. Heart palpitation relief with Melissa officinalis leaf extract: double blind, randomized, 
placebo controlled trial of efficacy and safety. J Ethnopharmacol. 2015;164:378-384. doi: 
10.1016/j.jep.2015.02.007. Epub 2015 Feb 11.  
 
(91733) Scholey A, et al. Anti-stress effects of lemon balm-containing foods. Nutrients. 3014;6(11):4805-4821. 
doi: 10.3390/nu6114805.  
 
(97276) Meier S, Haschke M, Zahner C, et al. Effects of a fixed herbal drug combination (Ze 185) to an 

experimental acute stress setting in healthy men - An explorative randomized placebo-controlled double-blind 

study. Phytomedicine. 2018 Jan 15;39:85-92 

 

(5467)Griffiths RD. Glutamine: establishing clinical indications. Curr Opin Clin Nutr Metab Care 1999;2:177-82..  

 
(5468)Sacks GS. Glutamine supplementation in catabolic patients. Ann Pharmacother 1999;33:348-54..  
 
(7733)Reeds PJ, Burrin DG. Glutamine and the bowel. J Nutr 2001;131:2505S-8S..  
  
(7736)Kusumoto I. Industrial production of L-glutamine. J Nutr 2001;131:2552S-5S. 
 
(7739) Medina MA. Glutamine and cancer. J Nutr 2001;131:2539S-42S..  
 
(52395) van Loon, F. P., Banik, A. K., Nath, S. K., Patra, F. C., Wahed, M. A., Darmaun, D., Desjeux, J. F., and 
Mahalanabis, D. The effect of L-glutamine on salt and water absorption: a jejunal perfusion study in cholera in 
humans. Eur.J.Gastroenterol.Hepatol. 1996;8(5):443-448.  
 



 
 

 (1133)Smith KA, Fairburn CG, Cowen PJ. Symptomatic relapse in bulimia nervosa following acute tryptophan 
depletion. Arch Gen Psychiatr 1999;56:171-6.  
 
(1134) Sharma RP, Shapiro LE, Kamath SK. Acute dietary tryptophan depletion: effects on schizophrenic positive 
and negative symptoms. Neuropsychobiol 1997;35:5-10.  
 
(1135)van Hall G, Raaymakers JS, Saris WH. Ingestion of branched-chain amino acids and tryptophan during 
sustained exercise in man: failure to affect performance. J Physiol (Lond) 1995;486:789-94.  
 
(1136) Delgado PL, Price LH, Miller HL. Serotonin and the neurobiology of depression. Effects of tryptophan 
depletion in drug-free depressed patients. Arch Gen Psychiatr 1994;51:865-74.  
 
(10854) Bell C, Abrams J, Nutt D. Tryptophan depletion and its implications for psychiatry. Br J Psychiatry 
2001;178:399-405..   
 
(10855) Murphy FC, Smith KA, Cowen PJ, et al. The effects of tryptophan depletion on cognitive and affective 
processing in healthy volunteers. Psychopharmacology (Berl) 2002;163:42-53. 
 
(10857) van Praag HM. Management of depression with serotonin precursors. Biol Psychiatry 1981;16:291-310..  
 
(63803) Celinski, K., Konturek, S. J., Konturek, P. C., Brzozowski, T., Cichoz-Lach, H., Slomka, M., Malgorzata, 
P., Bielanski, W., and Reiter, R. J. Melatonin or L-tryptophan accelerates healing of gastroduodenal ulcers in 
patients treated with omeprazole. J.Pineal Res. 2011;50(4):389-394.  
(91460) Hiratsuka C, Fukuwatari T, Sano M, Saito K, Sasaki S, Shibata K. Supplementing healthy women with up 
to 5.0 g/d of L-tryptophan has no adverse effects. J Nutr. 2013 Jun;143(6):859-66.  

 
(4002) Rommelspacher H, May T, Salewski B. (1-methyl-beta-carboline) is a natural inhibitor of monoamine 
oxidase type A in rats. Eur J Pharmacol 1994;252:51-9..  
1990;40:2227-31.  

 
(8811) Dhawan K, Kumar S, Sharma A. Anxiolytic activity of aerial and underground parts of Passiflora incarnata. 
Fitoterapia 2001;72:922-6..  
 
(9558) Dhawan K, Kumar S, Sharma A. Anti-anxiety studies on extracts of Passiflora incarnata Linneaus. J 
Ethnopharmacol 2001;78:165-70..  
 
(15339)Aoyagi N, Kimura R, Murata T. Studies on passiflora incarnata dry extract. I. Isolation of maltol and 
pharmacological action of maltol and ethyl maltol. Chem Pharm Bull 1974;22:1008-13.  
 (15340) Gralla EJ, Stebbins RB, Coleman GL, Delahunt CS. Toxicity studies with ethyl maltol. Toxicol Appl 
Pharmacol 1969;15:604-13.  

 
(19235) Speroni E., Minghetti A. Neuropharmacological activity of extracts from Passiflora incarnata. Planta Med. 
1988;54:488-91.  
 
(68298) Nassiri-Asl, M., Shariati-Rad, S., and Zamansoltani, F. Anticonvulsant effects of aerial parts of Passiflora 
incarnata extract in mice: involvement of benzodiazepine and opioid receptors. BMC.Complement Altern Med 
2007;7:26.  
 
(68309) Soulimani, R., Younos, C., Jarmouni, S., Bousta, D., Misslin, R., and Mortier, F. Behavioural effects of 
Passiflora incarnata L. and its indole alkaloid and flavonoid derivatives and maltol in the mouse. J 
Ethnopharmacol. 1997;57(1):11-20.  

 
(88195) Kaviani N, Tavakoli M, Tabanmehr M, Havaei R. The efficacy of Passiflora incarnata Linnaeus in 
reducing dental anxiety in patients undergoing periodontal treatment. J Dent (Shiraz) 2013;14(2):68-72.  
  
(88199) Miroddi M, Calapai G, Navarra M, et al. Passiflora incarnata L: ethnopharmacology, clinical application, 
safety and evaluation of clinical trials. J Ethnopharmacol 2013;150:791-804.  

 
(88200)Patel SS, Mohamed Saleem TS, Ravi V, et al. Passiflora incarnata Linn: a phytopharmacological review. 
Int J Green Pharmacy 2009;Oct-Dec:277-80. 

 
(91204) Appel K, Rose T, Fiebich B, et al. Modulation of the gamma-aminobutyric acid (GABA) system by 
Passiflora incarnata L. Phytother Res 2011;25:838-43.  

 



(91205) Grundmann O, Wang J, McGregor GP, Butterweck V. Anxiolytic activity of a phytochemically 
characterized Passiflora incarnata extract is mediated via the GABAergic system. Planta Medica 2008;74:1769-
73.  
 
(95036) Nojoumi M, Ghaeli P, Salimi S, Sharifi A, Raisi F. Effects of Passion Flower Extract, as an Add-On 
Treatment to Sertraline, on Reaction Time in Patients ?with Generalized Anxiety Disorder: A Double-Blind 
Placebo-Controlled Study. Iran J Psychiatry. 2016;11(3):191-97.   

 


