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The SOLUTION

A Sleep Mask
• Blue light
• Prevention: Home Health Care

- Activated at bedtime by the woman to illuminate 45  minutes after she falls 
asleep and repeat the cycle one more time during the night

Suppresses the onset of preterm labor
• Acute: Stopping Contractions in the Hospital

- Applied to contracting preterm woman in dark room and monitored. 2-3 hours 
later send home with mask for nightly use to prevent reoccurrence.

Stops contractions in preterm labor

• Characteristics
- Wavelength and intensity developed with scientist who conducted phase-shifting 

research for NASA

- Low intensity 

- Will not disrupt sleep in most.

- FDA Class 2 de novo device
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The enabling science

Our Early Discoveries

• The secretion of melatonin correlates to human 
labor patterns

• Melatonin could be the missing link to explaining 
why labor begins at night

• Melatonin, a hormone, would require a signal 
receptor to be involved

Drove Our Key Discoveries :
• Melatonin receptors appear in the uterus 

during labor

• Interaction of the receptors and melatonin 

= Contractions

(Schlabritz-Loutsevitch N, Middendorf R, Muller D and Olcese J 2003 J of Clin Endrocrin Metab 58:908 – 913)
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The “AH HA !!!”

Exposing 24 contracting pregnant women to a light source during sleeping hours

(Olcese J, Beesley S, Fertil Steril 2014:102;329 – 335)

(Sharkey JT, Putteramu R, Word R and Olcese J, 2009, J of Clin Endocrin Metab 94: 421 - 427

(Schlabritz-Loutsevitch N, Middendorf R, Muller D and Olcese J 2003 J of Clin Endrocrin Metab 58:908 – 913

. . . . . inhibited the secretion of melatonin 



The inhibition of melatonin slowed or stopped contractions 
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The Science

(Olcese J, Beesley S, Fertil Steril 2014:102;329 – 335)

(Sharkey JT, Putteramu R, Word R and Olcese J, 2009, J of Clin Endocrin Metab 94: 421 - 427

40% Reduction in 
Melatonin

Example: 2 Pregnant Contracting Women   
Research Subjects

• The NIH and Florida State Research Foundation funded studies were 
conducted at Tallahassee Memorial Hospital and Brigham and 
Women’s Hospital (Harvard).



A Side note before proceeding 
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Please Note:

What follows is a highly referenced scientific discussion of the KynderMed Science followed by a 
compendium of peer-reviewed scientific journal articles sorted by subject . 

Articles related to Dr. Olcese’s work are presented on page 63. These are also in blue font in the 
topical compendium that follow

If you would like copies of any of these journal articles we will be happy to provide them upon 
request



DEEPER VIEW OF THE Science behind KynderMed
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1- In Western societies preterm labor occurs in roughly 10% of all pregnancies. It remains the major cause of perinatal morbidity and is associated with 70% of neonatal mortality. According to the Institute of Medicine of the National Academies of Sciences (http://national-academies.org) the economic burden of preterm births in the United States is well over $62 billion per year (>$100,000 per infant). Despite this long term medical challenge, there has been relatively little progress in the past decades in understanding the processes initiating labor, whether term and preterm. There is no test to accurately predict preterm labor. The primary goal in preventing preterm birth is to eliminate the high risk of neonatal mortality and neonatal complications (especially in terms of pulmonary and brain function). Among the major pharmacological approaches for treating preterm labor are oxytocin receptor antagonists (Atosiban®; Tractocile®), β-adrenergic receptor agonists, cyclooxygenase (COX) inhibitors, nitric oxide donors and magnesium sulfate. Although some of these agents have modest success as tocolytics, all have considerable, sometimes serious, side effects which can limit their use. Although progesterone has been used to prevent preterm labor in women with a history of preterm birth, this represents a very small percentage of the women at-risk for preterm birth. Most preterm births occur in women with no significant risk factors. 



2- Clearly, this socio-medically important problem is far from resolved. Understanding the molecular mechanisms of labor thus should have a high priority in biomedicine. There is general consensus that many of the genes involved in labor activation are directly or indirectly involved in the inflammatory cascade, which can be recruited either by natural labor-associated pathways, or by acute inflammation or stress. However, gene regulation in the pregnant term myometrium may well involve other processes as well, including stretch of the smooth muscle cells, functional progesterone withdrawal, and cell signaling pathways leading to increased membrane potential and propagation of action potentials. In the past decade research in the laboratory of James Olcese has uncovered evidence of a synergistic action between melatonin receptor activation and oxytocin-induced signaling that may provide a key hormonal event in the initiation of labor. This discovery and its subsequent clinical implications will be described below (also, see reference list below).
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DEEPER VIEW OF THE SCIENCE cont’d




3 Basic research on the function of melatonin (MEL) has long been a part of reproductive physiology. melatonin is a small fat-soluble hormone released into the circulation primarily by the pineal gland. Notably, the secretion of melatonin occurs almost entirely during the dark phase of the 24-hour day/night cycle. The mechanisms driving nocturnal melatonin synthesis have been studied in considerable detail. The investigation of the molecular pathways through which melatonin operates to physiologically code for night length remains an active area of neuroendocrinological investigation. 



4 Given its role as a circadian signal of night time duration it was not unexpected to find an influence of melatonin on the timing of parturition in nocturnal rodents. Takayama et al. (2003) showed that female rats whose endogenous melatonin was eliminated by pineal gland removal had no disturbances in estrous cyclicity or in their ability to become pregnant, but they failed to deliver their young exclusively during the daytime (Important note: early daytime is the normal birthing phase for these nocturnally active animals). Instead, the rats gave birth randomly across the 24-hour light-dark cycle. However, evening administration of melatonin (i.e. at the time when the mother’s endogenous melatonin secretion would normally be rising) was effective in restoring the daytime birth pattern. Importantly, melatonin was ineffectual when given in the morning or continuously. This strongly points to the timing of birth in the rat being under circadian control, and that melatonin may serve as a key circadian “gating” signal for this event. 




5 The precise mode of action of melatonin in the mammalian uterus, while still not completely understood, is clearly species-specific. Some earlier reports with rodents showed direct inhibitory effects of pharmacological doses of melatonin on uterine contractility. Later studies with rodents have confirmed inhibitory effects of melatonin on uterine contractility in vitro following stimulation by oxytocin. Inhibitory effects of melatonin on prostaglandin synthesis in various rodent tissues have also been reported. melatonin has also been shown to modulate calcium signaling in a variety of peripheral tissues, including vascular smooth muscle, often via synergistic actions with other receptor-mediated processes. In contrast to the nocturnal rodent, human labor and delivery are statistically more common during the night time (Fig. 1). In view of its nocturnal secretion pattern and the reported effects of melatonin on uterine contractions in other mammals, it seemed reasonable to the Olcese lab to explore whether melatonin may “temporally gate” or otherwise contribute to the contractions that underlie human parturition. Subsequent to their initial 2003 finding of functional melatonin receptors in the pregnant human myometrium, this issue has been examined in more detail. 

Fig. 1. The onset of term and preterm labor in 425 women varies over 24 hours with the majority occurring at night (from Lindow et al 2000).





6 In 2007 it was reported that the brain hormones melatonin and oxytocin (OT) recruit similar intracellular signaling mechanisms in human myometrium smooth muscle cells, many of which are known to play a pivotal role in the induction or facilitation of labor. 
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DEEPER VIEW OF THE SCIENCE cont’d


5- The precise mode of action of melatonin in the mammalian uterus, while still not completely understood, is clearly species-specific. Some earlier reports with rodents showed direct inhibitory effects of pharmacological doses of melatonin on uterine contractility. Later studies with rodents have confirmed inhibitory effects of melatonin on uterine contractility in vitro following stimulation by oxytocin. Inhibitory effects of melatonin on prostaglandin synthesis in various rodent tissues have also been reported. melatonin has also been shown to modulate calcium signaling in a variety of peripheral tissues, including vascular smooth muscle, often via synergistic actions with other receptor-mediated processes.



Fig. 1. The onset of term and preterm labor in 425 women varies over 24 hours with the majority occurring at night (from Lindow et al 2000).



6- In contrast to the nocturnal rodent, human labor and delivery are statistically more common during the night time (Fig. 1). In view of its nocturnal secretion pattern and the reported effects of melatonin on uterine contractions in other mammals, it seemed reasonable to the Olcese lab to explore whether melatonin may “temporally gate” or otherwise contribute to the contractions that underlie human parturition. Subsequent to their initial 2003 finding of functional melatonin receptors in the pregnant human myometrium, this issue has been examined in more detail. 



7- In 2007 it was reported that the brain hormones melatonin and oxytocin (OT) recruit similar intracellular signaling mechanisms in human myometrium smooth muscle cells, many of which are known to play a pivotal role in the induction or facilitation of labor. 
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8- More recently the Olcese lab uncovered a significant positive synergistic action of melatonin and oxytocin on human myometrial
cell contractions in vitro. Melatonin results in striking amplification of oxytocin-induced IP3 signaling (Fig. 2A) and oxytocin-
induced contractions (Fig. 2B). In the presence of melatonin even only 1% of the oxytocin dose normally needed for maximal
contraction is fully effective (Fig 2B). Oxytocin analogues are important tools in obstetrical practice. Continuous infusion of
oxytocin agonists is commonly used to induce labor, while oxytocin antagonists (e.g. atosiban) are now used to prolong
pregnancy in cases of preterm labor. However, prolonged labor induction by application of continuous oxytocin is only effective
when high amounts of the hormone are given (due to receptor “desensitization”). Not surprisingly, continuous oxytocin
administration is often accompanied by serious side effects, including fetal distress, uterine rupture, post-partum atony and
bleeding. Our findings of a functional synergism between oxytocin and melatonin signaling could lead to the development of new
melatonin + low dose oxytocin combinatorial agents for labor induction without the side effects of high oxytocin levels. (Patented )

Fig. 2 Melatonin (MEL) amplifies oxytocin-induced (OT) effects on human myometrial cells. (A)  IP3 turnover after treatment with I-
MEL (1 nM), OT (1 nM), the MT2R antagonist 4P-PDOT (10 nM), and the PLC inhibitor U73122 (1 μM). a, P < 0.05 vs. control; b, P 
< 0.05 vs. I-MEL-treated cells; c, P < 0.05 vs. OT-treated cells; d, P < 0.05 vs. I-MEL/OT-treated cells; e, P < 0.05 vs. I-MEL plus OT 
plus 4P-PDOT.  (B) Contractions of hTERT myometrial smooth muscle cells in vitro in response to oxytocin (OT) alone or together 
with melatonin (MEL). The apparent saturation effect is a technical artifact due to the inability of the collagen disks (used to measure 
contractions–21) to contract any further. All OT+MEL values are significantly > OT alone. 

DEEPER VIEW OF THE SCIENCE cont’d
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DEEPER VIEW OF THE SCIENCE cont’d


9- Of particular interest to these findings is our 2013 study demonstrating a strong, parallel upregulation of the melatonin receptor protein in the myometrium of laboring pregnant women as compared to melatonin (MT2R) and oxytocin receptor (OTR) expression in the myometrium of pregnant non-laboring women (Fig. 3). Sample of 8 late term women 38 weeks pregnant who were not in labor and did not have MEL receptors









Sample of 3 preterm women (2 more samples not shown) 25.5, 29 and 34 weeks pregnant who were in labor and had MEL receptors

Sample of 8 late term women 38 weeks pregnant who were in labor and had MEL receptors



image1.emf






Fig. 3. Left panels: Melatonin receptor (MT2R) and oxytocin receptor (OTR) protein expression in term pregnant myometrial biopsies. Of eight NIL (not-in-labor) and nine in labor samples, 38% and 89%, respectively were immunopositive for both melatonin and oxytocin receptors. 



Right panel: Protein expression of melatonin receptor (top) and oxytocin receptor (bottom) in three preterm myometrium samples from women in labor (numbers represent gestational week when donor biopsies were collected).
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10- Our recent results strongly suggest that signaling through the MTNR1B may contribute to labor actively by serving to
temporally “gate” cellular events that underlie the well-known amplification of uterine contractions at night. We propose that
endogenous melatonin normally acts synergistically with oxytocin (and potentially other pro-contractile factors) to facilitate
coordinated and forceful contractions of the uterus necessary for labor at term. By extension, expression of these receptors
prematurely in the myometrium of pregnant women may contribute to preterm labor.

11- As “proof-of-concept” for the idea that removing melatonin’s drive to the pregnant myometrium can reduce uterine
contractions, we conducted a clinical pilot study in which pregnant volunteers at 39-40 weeks gestation were continuously
monitored for uterine contractions from 7:00 pm until 7:00 am under dim light. At 11:00 pm, a 10,000 lux full spectrum white
lamp one meter from the head was activated for one hour to acutely suppress endogenous melatonin secretion. As seen in
Fig. 4 (representative examples) nocturnal contraction frequencies typically rise early in the night, only to be suppressed by
bright light exposure. Once endogenous melatonin levels returned to high nocturnal levels, uterine contractions were again
near maximal.

Fig. 4. The Histograms on the left show the hourly frequency of nocturnal contractions in late term pregnant human 
volunteers assessed throughout the night. At 11:00 pm (arrow) the subjects were exposed to bright light for one hour. The 
right panel shows the inhibitory effect of light exposure (blue curve) on nocturnal melatonin secretion at the time of 
exposure (arrow) in twelve late term pregnant human volunteers. Control subjects (red curve) were not exposed to bright 
white light.

DEEPER VIEW OF THE SCIENCE cont’d
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12- These findings demonstrate that light has the properties of a “drug” in as much as it can be used to achieve a physiological
change in test subjects. However, because the light directly effects the pineal gland, light is better than a drug that is
metabolized in the gut. In efforts to refine these properties, Dr Olcese received a US patent (# 8,992,589) to develop the
concept of using a light-emitting device to suppress uterine contractions. In April 2014 Dr Olcese and Don Rosenkoetter founded
KynderMed, Inc with the goal of designing, testing, producing and marketing such a device with the target population being
women either in preterm labor (i.e. acute suppression with brief light blue exposures) or at high risk of preterm labor (prevention
via nightly exposure to light episodes).

13- Preliminary findings from a scientific collaboration with Dr Klerman at Harvard Medical School and Brigham and Women’s
Hospital (Klerman et al 2016), which was presented to the Society for Maternal-Fetal Medicine conference in February 2016,
show a positive relationship between melatonin levels and uterine contractions in late term pregnant women, and demonstrate
that blue light (470 nm) exposure suppresses both melatonin and contractions in these women. Additional clinical trials with a
blue-light emitting wearable device are about to commence at the Labor & Delivery unit of Tallahassee Memorial Healthcare
(IRB #2015-26) with support from the Florida State University Office of Research.

DEEPER VIEW OF THE Science cont’d
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DEEPER VIEW OF THE Science cont’d
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COMPENDIUM OF SCIENTIFIC REFERENCES
Melatonin, Pregnancy And The Uterus
Kivela A, Kauppila A, Leppaluoto J, Vakkuri O 1989 Serum and amniotic fluid melatonin during human labor. J Clin Endocrinol 
Metab 69:1065–1068

Kivela A 1991 Serum melatonin during pregnancy. Acta Endocrinol (Copenh) 124: 233–237
The above two papers established that serum melatonin levels continued to peak at night during late pregnancy and during 
pregnancy irrespective of labor induction or cesarean delivery 

Wierrani F, Grin W, Hlawaka B, Kroiss A, Gruenberger W. Elevated serum melatonin levels during human late pregnancy and 
labour. J Obstet Gynecol 1997; 17(5):449-451
This study determined that serum melatonin levels were elevated late in pregnancy and during labor

Schlabritz-Loutsevitch N, Hellner N, Middendorf R, Muller D, Olcese J 2003 The human myometrium as a target for 
melatonin. J Clin Endocrinol Metab 88(2): 908–913

Sharkey J, Olcese J 2007 Transcriptional inhibition of oxytocin receptor expression in human myometrial cells by 
melatonin involves protein kinase C signaling. J Clin Endocrinol Metab 92:4015–4019
The above two early reports showed convincingly that the human myometrium is a target for melatonin via the 
expression of both known forms of melatonin receptors

Martensson LG, Andersson RG, Berg G 1996 Melatonin together with noradrenaline augments contractions of human 
myometrium. Eur J Pharmacol 316:273–275
This study showed that melatonin synergizes with alpha-adrenergic receptor activation to promote human myometrial 
contractility in vitro

Takayama H, Nakamura Y, Tamura H, et al.. 2003. Pineal gland (melatonin) affects the parturition time, but not luteal function 
and fetal growth, in pregnant rats. Endocrine J. 50(1):37-43.
This group determined that removal of the pineal gland (the source of melatonin) in pregnant rats disrupted the circadian timing
of birth, and that properly timed hormone replacement restored this
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Melatonin, Pregnancy And The Uterus

Sharkey JT, Puttaramu R, Word RA, Olcese J. 2009 Melatonin synergizes with oxytocin to enhance contractility of 
human myometrial smooth muscle cells. J Clin Endocrinol Metab. 94(2):421-427.
A pioneering study that reveals numerous mechanisms through which melatonin activates human uterine 

contractions in vitro

Hertz-Eshel M, Rahamimoff R. 1965 Effect of melatonin on uterine contractility. Life Sci. 4(14):1367-1372.

Burns JK. 1972 Effects of melatonin on some blood constituents and on uterine contractility in the rat. J Physiol 226(2):106P-
107P.
The above two early reports were among the first to demonstrate an inhibitory effect of melatonin of uterine contractions in 

the nocturnally active pregnant rat

Steffens F, Zhou X-B, Sausbier U, et al. 2003 Melatonin receptor signaling in pregnant and nonpregnant rat uterine myocytes 
as probed by BKCa channel activity. Mol Endocrinol. 17(10): 2103-2115.
These authors identified significant differences in the signaling pathways used by the melatonin receptors in the myometrium 

of pregnant and nonpregant rats

Sharkey J, Cable C, Olcese J. 2010 Melatonin sensitizes human myometrial cells to oxytocin in a PKCα/ERK-
dependent manner. J Clin Endocrinol  Metab. 95(6):2902-2908.
The results here demonstrate that melatonin synergizes with oxytocin at numerous intracellular levels to activate 

pro-contractile events in human myometrial cells

COMPENDIUM OF SCIENTIFIC REFERENCES CONT’D
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Melatonin And Light

Ducsay CA, Yellon SM. 1991 Photoperiod regulation of uterine activity and melatonin rhythms in the pregnant rhesus macaque. 
Biol Reprod. 44(6):967-974.

These authors demonstrated that the timing of birth in nonhuman primates can be phase-shifted by reversal of the light-
dark cycles, implying circadian clock control of this event.

Lewy AJ, Wehr TA, Goodwin FK, Newsome DA, Markey SP. 1980 Light suppresses melatonin secretion in humans. Science 
210(4475):1267-1269.

This seminal report showed that melatonin secretion is inhibited by white light

West KE, Jablonski MR, Warfield B, et al. 2011 Blue light from light-emitting diodes elicits a dose-dependent suppression of 
melatonin in humans. J Appl Physiol 110(3):619-626.

One of the first human trials demonstrating that blue light (469 nm) is effective in reducing human melatonin secretion

Figueiro MG, Bierman A, Rea MS. 2013 A train of blue light pulses delivered through closed eyelids suppresses melatonin and 
phase shifts the human circadian system. Nat Sci Sleep 5:133–41.

These results demonstrated that blue light (470 nm) penetrates the closed eyelids to significantly suppress melatonin 
levels in nonpregnant human subjects

Olcese J, Lozier S, Paradise C. 2013 Melatonin and the circadian timing of human
parturition. Reprod Sci 20:168–74.
Olcese J and S. Beesley 2014 Clinical significance of melatonin receptors in the human myometrium. Fert. Steril. 102: 
329-335. 

The data from the above two papers confirm that white light suppresses nocturnal melatonin secretion and 
uterine contractions in late term pregnant women

Brainard GC, Hanifin JP, Warfield B, et al. 2015 Short-wavelength enrichment of polychromatic light enhances human melatonin 
supression potentcy. J Pineal Res. 58(3): 352-61

Authors showed that white light enriched with blue light (~450 nm) is more potentin suppressing human melatonin levels

COMPENDIUM OF SCIENTIFIC REFERENCES CONT’D

http://www.ncbi.nlm.nih.gov/pubmed/25726691
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Myometrium, Labor and Uterine Rhythms

Glattre E,,  Bjerkedal T. 1983 The 24-hour rhythmicity of birth: a population study. Acta Obstet Gynecol Scand. 62:31-36. 

Cooperstock M, England JE, Wolfe RA. 1987 Circadian incidence of labor onset hour in preterm birth and chorioamnionitis. 
Obstet Gynecol. 70(6):852-855.

Zahn V, Hattensperger W 1993 Circadian rhythm of pregnancy contractions. Z Geburtshilfe Perinatol 197(1):1–10

Cagnacci A, Soldani R, Melis GB, Volpe A. 1998 Diurnal rhythms of labor and delivery in women: modulation by parity and 
seasons. Am J Obstet Gynecol. 178(1 pt 1):140-145.

Lindow SW, Jha RR, Thompson JW. 2000 24-hour rhythm to the onset of preterm labour. Br J Obstet Gynecol. 107(9): 1145-
1148.

Vatish M, Steer PJ, Blanks AM, Hon M, Thornton S. 2010 Diurnal variation is lost in preterm deliveries before 28 weeks of 
gestation. Br J Obstet Gynecol. 117(6):765-767.

The above six papers confirm that uterine contractions in late term pregnancy as well as in term and preterm labor 
occurs primarily in the late night and early morning hours

Lincoln DW, Porter DG. 1976 Timing of the photoperiod and the hour of birth in rats. Nature. 260(5554): 780-781.
An early report on the presence of a circadian rhythm in the timing of birth in rodents

Reppert SM, Henshaw D, Schwartz WJ, Weaver DR. 1987 The circadian-gated timing of birth in rats: disruption by maternal 
SCN lesions or by removal of the fetal brain. Brain Res. 403(2):398-402.

This seminal study demonstrated that ablation of the maternal circadian clock in pregnant rats perturbs the timing of 
birth, implicating a brain derived circadian signal for parturition

COMPENDIUM OF SCIENTIFIC REFERENCES CONT’D
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Myometrium, Labor and Uterine Rhythms (Continued)

Harbert GM Jr. Biorhythms of the pregnant uterus (Macaca mulatta). Am J Obstet Gynecol. 1977; 129(4):401-408.

Morgan MA, Silavin SL, Wentworth RA, et al. Different patterns of myometrial activity and 24-h rhythms in myometrial 
contractility in the gravid baboon during the second half of pregnancy. Biol Reprod. 1992; 46(6):1158-116

Farber DM, Giussani DA, Jenkins SL, et al. 1997 Timing of the switch from myometrial contractures to contractions in late-
gestation pregnant rhesus monkeys as recorded by myometrial electromyogram during spontaneous term and 
androstenedione-induced labor. Biol Reprod 56: 557–62.

The above three papers demonstrate that uterine contractions in the pregnant non-human primate also occur primarily in 
the late night and early morning hours

COMPENDIUM OF SCIENTIFIC REFERENCES CONT’D
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General Articles On Myometrium Research

Smith R 2007 Parturition. N Engl J Med 356:271–283
A highly readable review of the current state of research into term and preterm human labor

Young WS, Shepard E, Amico J, et al. 1996 Deficiency in mouse oxytocin prevents milk ejection, but not fertility or 
parturition. J Neuroendocrinol. 8(11):847-853.

Nishimori K, Youn LJ, Guo Q, Wang Z, Insel TR, Matzuk MM 1996 Oxytocin is required for nursing but is not essential for 
parturition or reproductive behavior. Proc Natl Acad Sci U S A. 93(21): 11699-11704.

Takayanagi Y, Yoshida M, Bielsky IF, et al. 2005 Pervasive social deficits, but normal parturition, in oxytocin receptor-
deficient mice. Proc Natl Acad Sci USA 102(44): 16096-16101.

The above three papers corroborate that oxytocin is not essential for labor in pregnant rodent models of parturition  

Mendelson CR. 2009 Minireview: fetal-maternal hormonal signaling in pregnancy and labor. Mol Endocrinol 23(7):947-954.
An insightful examination of the controversies surrounding human parturition

Mitchell BF, Taggart MJ 2009 Are animal models relevant to key aspects of human parturition? Am J Physiol Regul Integr 
Comp Physiol. 297(3):R525-545.

These well-established researchers make a strong argument that the common non-primate models of parturition are 
not really suitable for clinical translation  

Leake RD, Weitzman RE, Glatz TH, Fisher DA. 1981 Plasma oxytocin concentrations in men, nonpregnant women and 
pregnant women before and during spontaneous labor. J Clin Endocrinol Metab. 53(4):730-733.

COMPENDIUM OF SCIENTIFIC REFERENCES CONT’D
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General Articles On Myometrium Research (Continued)

Thornton S, Davison JM, Baylis PH. 1992 Plasma oxytocin during the first and second stages of spontaneous human 
labour. Acta Endocrinol. 126(5):425-429.

The above two papers show that maternal plasma oxytocin levels are low in pregnancy and only rising in some 
women after spontaneous labor is well underway 

General Reviews On Melatonin Physiology

Masana MI, Dubocovich ML 2001 Melatonin receptor signaling: finding the path through the dark. Sci STKE, PE39

Arendt J. 2006 Melatonin in humans: it’s about time. J Neuroendocrinol. 17(8):537-538.

Dubocovich ML, Delagrange P, Krause DN, Sugden D, Cardinali DP, Olcese J. 2010 International Union of Basic 
and Clinical Pharmacology. LXXV. Nomenclature, classification, and pharmacology of G protein-coupled 
melatonin receptors. Pharmacol Rev. 62(3):343-380.

All three of the above review articles provide extensive information on the targets and actions of melatonin and its 
potential relevance for human health and disease

COMPENDIUM OF SCIENTIFIC REFERENCES CONT’D
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