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Dystocia is a perturbation in the normal progression of labor 
and has complex causes including maternal reproductive tract 
abnormalities; large, deformed, malposed, or dead fetuses; and 
primary or secondary uterine inertia.58 Dystocia can be managed 
medically, with uterotonic (or ecbolic) agents and assisted fetal 
extraction, or surgically, with delivery through Cesarean section. 
Dystocia is a clinically heterogeneous condition; consequently, 
diagnosis (and the initiation of subsequent medical or surgical 
intervention) can depend as much on the obstetric experience 
of attending medical or veterinary personnel as on objective 
patient characteristics. According to World Health Organiza-
tion guidelines,88 a graphic depiction called a partogram (or 
partograph) typically is used in women to track and document 
labor progress, including cervical dilation, contractions, and 
fetal presentation.63,72 Indices on the partogram aid medical 
decision-making during labor; the ‘alert line’ warns physicians 
of possible dystocia, and the ‘action line’ signals a need for 
prompt clinical intervention. The value of the partogram and 
its components has been discussed.23 Before resorting to surgi-
cal intervention, physicians generally ensure that women have 
experienced adequate uterine contractions for at least 4 h, with 
or without oxytocin administration, and possibly longer if fetal 
vital signs are normal and there is some progress in descent.71

Attempts have been made to define dystocia in some non-
human animals. The Merck Veterinary Manual2 indicates that 
dystocia should be suspected in dogs and cats when an animal 
has a history of previous dystocia or reproductive tract ob-
struction; parturition does not occur within 24 h after the drop 
in rectal temperature (to less than 100 °F); strong abdominal 
contractions occur for 1 to 2 h without the birth of a puppy or 
kitten; the dam is in active labor for 1 to 2 h without delivery 
of subsequent puppies or kittens; the resting period during ac-
tive labor exceeds 4 to 6 h; the bitch or queen exhibits obvious 

signs of pain; there is black, purulent, or hemorrhagic vaginal 
discharge; there are signs of systemic illness; or gestation is 
prolonged. Dystocia is an economically important problem in 
cattle, and dystocia scoring systems have been developed and 
recently discussed.46 Cattle dystocia scoring scales are ordinal 
and vary from a 2-point5 to 7-point system.45 Scoring systems 
are in use internationally, although ‘calving ease’ is quantified 
in some countries whereas ‘calving difficulty’ is scored in others.

Similar guidance has not been developed to define dystocia in 
mice. Dystocia is a common emergency health concern in labora-
tory mice.28 The condition was reported in laboratory mice as 
early as 1967,69 well before the advent of transgenic technology, 
and although recent information on murine dystocia incidence 
is unavailable, dystocia is phenotypic in many transgenic lines 
and a common occurrence under the intense breeding practices 
used to generate genetically manipulated mice.59 Although 
laboratory mice are primarily nocturnal, as judged by the timing 
of feeding and running wheel behavior,16 and labor initiation in 
mice has been posited to be under circadian influences,59 recent 
work has shown that genetics is an important determinant of 
murine gestational length,52 suggesting that parturition during 
vivaria daytime hours is not necessarily indicative of dystocia. 
Mice have the ability to delay parturition when stressed,20 and 
laboratory mice may preferentially but not exclusively deliver 
during periods of low human activity in the animal facility, such 
as overnight and on weekends.

Oxytocin is an ecbolic agent commonly used to medically 
treat dystocia in humans and animals. The word oxytocin was 
formulated from Greek words meaning ‘quick birth’ when its 
uterine-contracting properties were first recognized in 1906.17 
As a single agent, oxytocin is the strongest known uterotonic 
drug.42 Treatment of dystocia varies between laboratory mouse 
facilities, but oxytocin is prescribed frequently, with or without 
other pharmacologic agents.24,25,60,80,81 At least one institution 
has codified the anecdotal ‘dystocia cocktail’ of synthetic oxy-
tocin, calcium gluconate, and crystalloid fluids, with or without 
an analgesic such as ketoprofen.14 Genetically manipulated 
mice deficient in the oxytocin system have been developed and 
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determine how oxytocin expedites labor and its importance in 
parturition across species.

Comparing Parturition between Species
One of the reasons that oxytocin’s function in labor is so dif-

ficult to determine is that parturition is induced and regulated 
differently in different species. The relative importance of steroid 
hormones, prostaglandins, and oxytocin in labor initiation and 
progression vary widely, even among species that are closely 
related. Generally speaking, progesterone is associated with 
pregnancy and myometrial quiescence, whereas estrogen is 
thought to precipitate myometrial activity (labor) by inciting 
prostaglandin and oxytocin synthesis. In addition, estrogen 
is important in increasing the number and affinity of oxytocin 
receptors systemically and locally in the uterus and breast, vari-
ably facilitating delivery and milk letdown.61,65,76 But estrogens 
are not essential for parturition in all species. Estrogen receptor 
antagonists such as tamoxifen (such as Nolvadex [AstraZeneca, 
Wilmington, DE]) delay but do not abolish labor in mice and 
rats.26 Similarly, estrogens are not vital to the timing and process 
of human labor. Decreased maternal plasma progesterone and 
an increased estrogen:progesterone ratio is a defining feature of 
term gestation in mice, rats, and several other species.49 Exog-
enous progesterone administration can be used to delay labor 
in mice.32 In contrast, maternal levels of progesterone do not 
fall at term in humans or guinea pigs, leading some authors to 
propose guinea pigs as a more appropriate model for human 
parturition.49

Systemic (endocrine) oxytocin alone does not normally induce 
preterm labor in any species. Even at term, oxytocin does not 
reliably induce labor unless a tissue-damaging procedure (such 
as an amniotomy in humans) is performed also.37 Pharmacologic 
inhibition of oxytocin delays but does not inhibit labor in sheep, 
rats, guinea pigs, humans, and outbred mice,4,20,29 suggesting 
that oxytocin is involved in parturition across species but that 
it may not be essential to the process in any of them. Discovery 
of oxytocin gene expression in the uteri of humans and rats 
has generated interest in paracrine oxytocin as an initiator of 
labor,48 but studies remain inconclusive. There is no evidence 
for a paracrine oxytocin system in the mouse uterus,48,51 but 
oxytocin receptors increase near the end of pregnancy in many 
species, including mice.34

The inflammatory process is implicated in parturition, and 
the interaction between oxytocin and prostaglandins may be 
important. The induction of oxytocin receptors in the rat can 
be inhibited by prostaglandin blockade, with subsequent pro-
longation of gestation and dystocia.11,12 In addition to directly 
inducing uterine contraction, prostaglandins act to soften the 
cervix, an event essential for vaginal delivery.85 Mounting evi-
dence suggests that prostaglandins are involved more directly 
than is oxytocin in the initiation of labor in many species.37 In 
the mouse, the luteolytic effects of prostaglandin F2α appear to 
be instrumental in progesterone withdrawal and the initiation 
of parturition.28,50

Parturition is a physiologically complex process that is regu-
lated differently across species (see Table 1 in reference 49 for 
a summary). Despite voluminous research over many years, 
labor and the mechanism of action of oxytocin in labor are not 
well characterized in animals or humans. Clearly oxytocin alone 
does not induce parturition. The best evidence indicates that 
oxytocin is important in the expulsive phase of labor in some 
species (for example, rats); therefore the timing of exogenous oxy-
tocin administration is likely important. In any case, mice appear 
to differ from humans and other species in key mechanisms of 

characterized.40,54,78,89 Research addressing oxytocin’s physi-
ologic consequences has revealed that the drug has a multitude 
of behavioral effects and therefore could confound certain types 
of research. Investigator concerns about adverse and confound-
ing effects of oxytocin in their mice have prompted a review of 
oxytocin and its use to treat murine dystocia. Although oxytocin 
may be a useful pharmacologic agent in some circumstances, 
its administration to dystocic research mice is often contrain-
dicated and may be unfounded. A brief review of oxytocin and 
the physiologic mechanisms of parturition in mice and other 
species is provided to support this recommendation, and alter-
native and holistic treatment approaches for murine dystocia 
are discussed. Laboratory animal veterinarians overseeing the 
development of guidelines or standard operating procedures 
for technician or investigator treatment of dystocic mice will 
benefit from a reexamination of oxytocin administration in light 
of relevant research.

Endogenous Oxytocin and Reproduction
Oxytocin is a 9-amino-acid neurotransmitter and hormone 

made primarily by the pituitary gland and, variably, by repro-
ductive tissues. It was the first hormone to be sequenced (in 
195321) and subsequently was synthesized by the same group. 
Oxytocin is structurally similar to the nonapeptide vasopressin 
(antidiuretic hormone), which regulates the body’s water bal-
ance; linkage between the oxytocin and vasopressin genes has 
been described in humans and mice.31,68 Oxytocin currently is 
known to have only one receptor. Peptide oxytocin antagonists 
such as Atosiban (Ferring Pharmaceuticals, Saint-Prex, Sweden), 
a tocolytic drug which is used clinically to delay premature 
delivery in humans, also have affinity for one of several va-
sopressin receptors.44 There are sex- and species-associated 
differences in oxytocin receptor location, and these differences 
may help to explain diverse responses to oxytocin.41,74 For 
example, female animals and women make more oxytocin 
and have more numerous receptors than do male. Oxytocin is 
catabolized by the kidneys and liver, and its circulating half-
life in humans is a brief 5 min. Metabolic clearance increases 
during pregnancy mainly due to the formation of oxytocinase 
in placental tissue.79

Although the role of oxytocin in parturition in humans and 
animals has been extensively studied, it has not been character-
ized definitively (please see reference 7 for review). Reliably 
determining oxytocin levels during labor has proven difficult 
due to the hormone’s short half life and pulsatile release. In 
addition, assays currently available to measure oxytocin are 
crossreactive with vasopressin and related compounds. Little 
is known about endogenous oxytocin’s roles in the 3 stages 
of labor: cervical dilation, fetal expulsion, and delivery of the 
placenta. Synthetic oxytocin (e.g., Pitocin [Pfizer, New York, 
NY]) routinely is used clinically to induce uterine contractions 
either at the beginning of labor or to augment labor that has 
stalled, but the details of how exactly oxytocin exerts these ef-
fects have not been worked out. The complex interplay between 
oxytocin, prostaglandins, and steroid hormones appears to be 
important. Oxytocin increases intracellular calcium in uterine 
myofibrils, precipitating contraction.38 But oxytocin also appears 
to stimulate uterine production of prostaglandins, which are 
themselves uterotonic.7 Studies in litter-bearing animals such as 
rats have identified brief dramatic increases in plasma oxytocin 
associated with synchronized bursts of hypothalamic electrical 
activity coincident with cervical distension by each pup (the 
Ferguson Reflex).33,76 These results indicate a role for oxytocin 
in the expulsive phase of labor, but more research is needed to 
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Other Physiologic Effects of Oxytocin
Oxytocin has a diverse array of physiologic effects and there-

fore its clinical use in dystocic mice could confound certain types 
of research. Oxytocin’s influences are widely and increasingly 
studied by the neurobehavioral community. A PubMed key-
word search for oxytocin produced more than 20,000 hits, with 
approximately 650 from 2010 publications alone. Not surpris-
ingly, the oxytocin system appears to be important in behaviors 
associated with reproduction. Detailed behavioral studies of 
Oxt−/− and Oxtr−/− postpartum mice showed that fewer knock-
out female mice retrieve pups when scattered, that those that 
do retrieve pups gather fewer pups, and that knockout female 
mice groom themselves and their pups less than do wildtype 
female mice.55,78 A recent study in women showed an association 
between low prepartal plasma oxytocin levels and increased 
risk for postpartum depression.73 In addition to its function in 
reproductive behaviors, oxytocin has been implicated in social 
memory, affiliation, aggression, and learning and memory and 
has been shown to have anxiolytic and antidepressant effects 
in humans and in animals.41,53 Interestingly, the ‘Bruce effect’ 
was perturbed in one line of oxytocin knockout female mice. 
Separated female mice aborted if reexposed to either their 
mate or a novel male mouse, suggesting that oxytocin is vital 
to mate recognition.83 In addition, oxytocin administration ac-
celerated pair bonding in monogamous prairie voles (Microtus 
ochragaster), and administration of oxytocin receptor antagonists 
eliminated mating-induced pair bonding in female voles.35,84 Be-
cause of these significant and increasingly recognized behavioral 
effects, neurobehavioral investigators at the National Institute of 
Neurological Disorders and Stroke routinely ask that oxytocin 
be eliminated from treatment of their dystocic mice.

Deleterious Effects of Oxytocin  
in Reproduction

Although oxytocin is a useful pharmacologic agent in some 
circumstances and has been lauded as the ‘love drug’ for its 
behavioral effects, adverse outcomes have been associated with 
its clinical use as an ecbolic agent. Accurate dosing is important 
for efficacious clinical use, but recommendations for oxytocin 
administration are controversial in humans and animals. The 
potency of synthetic oxytocin is standardized according to its 
vasopressor activity in poultry and is expressed in USP Poste-
rior Pituitary Units, for which 1 unit (U) approximates 2.0 to 
2.2 mg of pure hormone. Oxytocin for veterinary use is typi-
cally available in 20-U/mL concentrations. Anecdotal dosages 
recommended for dystocic mice vary from 0.1 U8,60 to 1 U10,57 
administered subcutaneously. As a peptide hormone, oxytocin 
is rapidly destroyed by the stomach and is not effective when 
given orally; buccal and nasal administration is efficacious. 
Intraperitoneal administration is contraindicated because it is 
technically difficult in gravid mice. In some mouse dystocia 
cases, oxytocin administration is repeated when labor does not 
progress, but generally speaking, lack of treatment response 
within a few hours precipitates euthanasia or, in valuable 
animals, Cesarean section. Although the 1.0-U dose for mice 
has been published,10,57 a controlled study of oxytocin dosing 
in mice could not be identified. One group has reported that 
low-dose oxytocin actually delays mouse labor by maintaining 
the corpus luteum.34 To induce or advance labor in women, 
synthetic oxytocin generally is administered as a continuous 
infusion of 1 to 6 mU/h, or 0.18 to 1.08 U every 3 h,47,67 roughly 
equivalent to the dosing range for mice.8,10,57,60,80 The efficacy of 
continuous low- compared with continuous high-dose oxytocin in 

labor initiation and regulation, such that extrapolating medi-
cal treatment for dystocia from other species to mice may be 
inappropriate.

Genetically Manipulated Mice
The creation and study of genetically engineered oxytocin 

and oxytocin-receptor knockout mice has cast further doubt 
on the importance of oxytocin in murine parturition. Using 
homologous recombination, one research group eliminated 
the part of the oxytocin gene hypothesized to help with the 
packaging and transport of oxytocin.89 Surprisingly, the result-
ing knockout female mice (Oxt−/−) carried and delivered their 
young normally. Although milk was present in the mammary 
glands of knockout dams and pups were observed attempting 
to suckle, no milk was observed in the stomachs of offspring, 
suggesting failure of milk ejection but not milk synthesis.15 
Unassisted offspring perished from starvation within 24 h, 
but intraperitoneal administration of oxytocin to postpartum 
dams 12 h after delivery induced milk letdown and rescued the 
phenotype. Another group created a similar mouse the same 
year with identical results.54 The authors injected Oxt−/− dams 
with oxytocin every 2 to 6 h for several days after delivery and 
noted milk in the stomachs of mouse pups soon after initiating 
treatment.54

Mice that are null for the oxytocin receptor (Oxtr−/−) deliver 
normally but fail to eject milk, just like oxytocin-deficient dams.78 
In 2008, 2 lines of mice were created by using the Cre–Lox sys-
tem; one line was null for the oxytocin receptor gene, and the 
other line was a conditional knockout.40 The conditional knock-
out mice have low levels of oxytocin receptor binding in select 
forebrain regions (for example, the hippocampus), whereas 
receptor binding in other brain regions and peripheral tissues is 
normal. Conditional oxytocin receptor knockout mice carry and 
deliver their young normally, as do other oxytocin knockouts. 
However, in contrast to total oxytocin and oxytocin receptor 
knockouts, conditional oxytocin receptor knockout mice are 
able to nurse productively. This finding suggests functionality 
of both central and peripheral (mammary) oxytocin signaling 
pathways for milk ejection but not for parturition.

Other genetically engineered mice have been created to 
explore what is essential to parturition in the mouse. Lending 
further support to the importance of prostaglandins is the find-
ing that labor does not occur in mice in which genes encoding 
the prostaglandin F receptor are disrupted.75 Similarly, deletion 
of the gene for cyclooxgenase 1, responsible for the synthesis 
of prostaglandin F2α, prevents parturition.30 Oxytocin receptor 
expression does not increase at term in these mice, suggesting 
that oxytocin is involved also, but that prostaglandins, and 
not oxytocin, are the key regulator of murine parturition. It is 
possible that there is physiologic redundancy in the oxytocin 
activating system in the mouse and that related gene systems 
such as vasopressin are involved in parturition.9 In the knockout 
mice studied so far, deletion of the oxytocin system occurs before 
development of networks controlling reproductive functions. 
This outcome does not preclude the possibility of compensation 
by another physiologic mechanism in these animals. Selection 
for redundancy in physiologic mechanisms favoring successful 
parturition would not be unexpected. Interestingly, mice null 
for both oxytocin and cyclooxygenase 1 initiate labor on the 
day expected for normal mice, but labor is prolonged in some 
animals.30
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carefully and avoided in mice used in studies of the cardiovascu-
lar system. Although oxytocin has been hypothesized to increase 
the frequency of myometrial contraction, calcium increases 
contraction strength,18 and because of this attribute, administra-
tion of calcium 10 to 15 min before oxytocin dosing sometimes 
is advocated.24,60 Both exogenous calcium and oxytocin appear 
to facilitate calcium-dependent myometrial contraction, sug-
gesting overlapping and complimentary effects.43 The exact 
mechanism of myometrial calcium regulation and the source 
of the increased calcium (intracellular or extracellular) is un-
known.66 Calcium and other alternatives to oxytocin use in mice 
need to be explored in controlled studies. Prostaglandins such 
as misoprostol (marketed as Cytotec [Pfizer, New York, NY]) 
induce luteolysis and strengthen uterine contractions, and are 
effective as abortifacients or labor-inducing agents in rodents 
and humans.13,87 In addition, cytokines such as interleukins 1 
and 6 have been shown to be effective in inducing and control-
ling mouse labor.62,64 If oxytocin use is elected in murine research 
colonies, animals should be evaluated carefully before admin-
istration, veterinary staff should be consulted, and personnel 
should be circumspect in administering it to animals used in 
endocrine and neurochemical studies and those undergoing 
behavioral assays.

Breeding Colony Management and Veterinary 
Nursing Care

The clinical management of large colonies of breeding rodents 
should entail proactive information gathering and prestudy 
planning. A simple system of querying investigators about their 
breeding colonies and asking, in particular, if any lines seem 
to have problems with parturition or nursing will alert the vet-
erinary staff to cages that should be observed more vigilantly. 
Various lines of mice, including those discussed following (see 
also Table 1 in reference 59), will be at risk for dystocia. Perusing 
vendor websites or performing literature searches on unfamiliar 
mouse lines may reveal reproductive challenges of which the 
investigator is unaware. In addition, conditional knockout or 
knockin mice treated with tamoxifen or RU486 to induce gene 
expression are at risk for dystocia.22,26 The IACUC should take 
an active role in the oversight of the breeding of genetically 
manipulated animals by requiring prospective gathering of 
information when new studies are proposed so that monitor-
ing and action plans can be in place in advance of experimental 
work. In some cases, a line may be uncharacterized, or it may 
develop a novel phenotype under specific study conditions. 
Investigators have a responsibility to bring health concerns such 
as dystocia to the attention of the veterinary staff so that ani-
mals receive prompt care. If investigators believe that dystocia 
incidence is remarkable in a particular line of mice, they should 
monitor and document dystocia cases per number of breeding 
pairs and report these data to the IACUC in the annual report 
for the animal study proposal covering the breeding of that 
particular line. Intervention and endpoint plans for dystocia 
then can be cooperatively developed for inclusion in the animal 
study proposal.36

Whether vivarium or investigative personnel oversee breed-
ing colonies, day-to-day management practices dramatically 
affect reproductive success. Limiting numbers of litters for 
female breeders will improve fertility rates and decrease colony 
dystocia incidence due to reproductive pathology such as 
uterine mineralization (and uterine adenomyosis or cystic en-
dometrial hyperplasia in older female mice). Cystic endometrial 
hyperplasia is a frequent finding (as high as 100% incidence 

women has been discussed.47,67 Although low doses sometimes 
were able to establish active labor and achieve vaginal delivery, 
high-dose treatment was more often associated with these out-
comes, although high-dose oxytocin significantly increased the 
incidence of Cesarean section due to fetal distress. Serial, daily, 
low-dose injection of oxytocin has been advocated in horses due 
to its wide safety margin.82 Clearly, more detailed analysis of 
dosing levels is warranted in both humans and animals.

No matter the dose, patient evaluation before and during 
treatment is important, and inappropriate oxytocin administra-
tion can have deleterious consequences. Because of oxytocin’s 
potent uterotonic effects,42 the drug should not be used to treat 
dystocia where obstruction of the birth canal is a prominent 
feature. Oxytocin administration in these cases can lead to 
tetanic uterine contractions, placental separation, uterine rup-
ture, and hemorrhage.58 In addition, oxytocin can have potent 
hemodynamic effects, causing profound maternal vasodilation 
and hypotension.39,77 A recent study in women concluded that 
bolus oxytocin induced chest pain, transient profound tachy-
cardia, hypotension, and myocardial ischemia.77 Patients dosed 
with oxytocin may experience decreased cardiac output due 
to an inability to increase stroke volume.39 In addition, due to 
the antidiuretic effects of the hormone, water intoxication with 
convulsions can occur,57 and patients receiving oxytocin may 
be at risk for pulmonary edema.19 Careful attention to fluid bal-
ance should be paid to patients receiving oxytocin. Clearly, the 
indiscriminate use of oxytocin can have severe consequences. 
Notwithstanding, a recent retrospective study concluded that 
oxytocin administration was undertaken in an unstructured 
manner in women, with insufficient dosage in some women 
but unnecessary treatment in others.70

Pharmacologic Treatment of Mouse Dystocia
Laboratory personnel treating dystocic mice generally are 

working without the benefit of diagnostic information (for ex-
ample, imaging or blood work) to fully characterize the clinical 
condition of their patients and to rule out obstructive dystocia. 
Oxytocin administration may be dictated by ‘one size fits all’ 
standard operating procedures, which do not take individual 
characteristics into account. Veterinarians may or may not be 
consulted. When dystocic mice are found, attending person-
nel often have no idea how long they have been laboring. If 
significant time has elapsed, other factors such as fetal death 
(falling cortisol), inflammation, sepsis, and aberrant immune 
responses may be in effect, none of which can be corrected with 
oxytocin. Further, ‘dystocia cocktails’ in rodents often include 
a nonsteroidal antiinflammatory drug such as ketoprofen. Al-
though the provision of pain relief is appropriate in cases of true 
dystocia, most commonly used nonsteroidal antiinflammatory 
drugs inhibit cyclooxygenase, which is responsible for produc-
ing prostaglandins which are essential to successful parturition 
in the mouse.30,75,86 Nonsteroidal antiinflammatory drugs are 
tocolytic and therefore contraindicated in dystocic mice, and 
alternative analgesic choices should be explored.

Few alternative agents to treat dystocia medically are avail-
able. Calcium’s gluconate salt is often coadministered with 
oxytocin,14,24,60 because ionic calcium is necessary for the 
contraction of muscle, including myometrial smooth muscle. 
Furthermore, because cardiac arrhythmias due to contraction 
of heart muscle are a potentially serious side effect, intravenous 
calcium gluconate is often administered to larger animals at-
tendant to serum calcium concentrations and coincident with 
frequent auscultation, neither of which are commonly gleaned in 
mice. Therefore, calcium administration should be undertaken 
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macologic treatment may be a suitable option in some cases of 
mouse dystocia. Controlled studies of medical treatment options 
need to be performed. The available evidence does not support 
the use of oxytocin in dystocic mice, and it certainly should not 
be the first-line or automatic course of action when cases of 
mouse dystocia present. Any medical management of dystocia 
in mice and other animals is appropriate only if the dam is in 
good condition, the cervix is dilated, and there is no evidence of 
obstruction or fetal distress. Veterinary advice should be sought 
before the initiation of pharmacologic or surgical treatment of 
mouse dystocia. A holistic approach to managing reproductive 
emergencies in research mice (Figure 1) best serves the welfare 
of the animals and the integrity of the research.

Conclusion
Although a widely and historically used drug, oxytocin is 

contraindicated in many cases of murine dystocia, and its use 
in mice may be unfounded. Endogenous oxytocin is not neces-
sary for parturition in mice, and limited evidence supports its 
efficacy as an ecbolic agent in this species. The drug can cause 
pain and distress if administered without indication, and its 
suitability may be difficult to discern in the limited pretreatment 
evaluations of research mice. Finally, the numerous behavioral 
effects of oxytocin constitute a potent research variable. Dystocic 
research mice should be managed by using a comprehensive 
approach that considers the context of presentation, the ge-
netic signalment of the animal, and the focus of the protocol to 

in some studies) in aged female mice and may be associated 
with secondary bacterial pyometra with Klebsiella oxytoca and 
other agents,27,56 leading to peripartum complications such as 
preterm birth or dystocia. In humans, recent work has shown 
that dystocia is more common in women whose close female 
relatives experienced difficult labor6 and that dystocia likely 
has a multiple-loci genetic component.3 Inbreeding has consist-
ently unfavorable effects on dystocia incidence in cattle1,90 and, 
although unproven, may increase colony dystocia incidence in 
mice. Euthanasia of even mildly affected mice may be the pre-
ferred option, because animals with dystocic tendencies then 
are removed from the breeding pool. In addition, investigators 
experiencing increased dystocia in their colonies should be 
counseled to backcross their lines or to rederive congenic mice.

When dystocia cases are encountered in mice that cannot be 
euthanized, simple veterinary nursing steps may have positive 
benefit without potential confounding effects from pharmaceu-
tical treatment. Like many other species, mice interrupt labor 
when stressed, for example, by cage change,20 and minimizing 
disturbance to the cage and judicious supportive care with flu-
ids, high-calorie supplements, and thermal support sometimes 
can be sufficient to achieve vaginal delivery by animals that are 
in good condition or disrupted during parturition. Furthermore, 
if possible, adding material to the cage for nest building seems 
to provide beneficial effect. If labor does not progress in mice 
left undisturbed, physical exam may reveal a pup lodged in 
the birth canal; in these cases, generous lubrication and careful 
manual extraction may allow productive labor to resume. Phar-

Figure 1. Decision tree for management of mouse dystocia.
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which the mouse is assigned. Animal evaluation by veterinary 
personnel should be implicit in any pharmacologic or surgical 
treatment of dystocic animals. As clinicians pursuing evidence-
based medicine, guardians of animal welfare, and scientific 
support staff charged with limiting research variables, labora-
tory animal veterinarians should avoid automatic treatment of 
dystocic mice with oxytocin.
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