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Abstract 

Ingestion by rats of rat placenta or amniotic fluid enhances opioid-mediated, or partly opioid-mediated. antinociception produced by 
morphine injection, vaginal or cervical stimulation. late pregnancy, and foot shock. This phenomenon is believed to be produced by a pla­
cental opioid-enhancing factor (POEF). Ingestion by rats of human or dolphin placenta has also been shown to enhance opioid antinoci­
ception, suggesting that POEF may be common to many mammalian species. We tested bovine amniotic fluid (BAF) for its capacity to 
enhance morphine antinociception in female Long-Evans rats, as determined by percentage change from baseline tail-flick latency in re­
sponse to radiant heat, and we report that 0.50 mL BAF effectively enhanced morphine antinociception but did not by itself produce an­
tinociception. The efficacy of POEF across species suggests that POEF may have been functionally (and structurally) conserved during 
evolution_ Furthermore, the availability of POEF at parturition, as well as its ability to enhance pregnancy-mediated antinociception with­
out disrupting maternal behavior, offers a tenable explanation for the long-debated ultimate causality of placentophagia. © 2000 
Elsevier Science Inc. All rights reserved. 
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1. Introduction nociception at parturition (i.e., pregnancy-mediated analge­
sia [8]) is the most likely, and possibly most valuable,

Throughout mammalian evolution, many behavioral and 
consequence of placentophagia [101. Ingestion of placenta

physiological characteristics presumably have been main­
or AF enhances the opioid, or partly opioid, antinociception 

tained (albeit with modification) or have independently con­
produced by the central action [4] of morphine sulfate (MS)

verged, the result of which has been behavioral and mor­
injected peripherally [7,11,14,16,25], foot shock [16], vaginal

phological parallelism among mammalian species. One 
or cervical stimulation [1,6,17,28], and late pregnancy [15],

characteristic that is recognized in all pregnant eutherian 
and does so via gastric vagal afferents [22,26J. More recent 

mammals is the presence of placenta as a secretory substrate 
evidence indicates that placenta ingestion preferentially en­

and as a pathway for selective physiological exchange be­
hances antinociception produced by activation of 5 or K opioid

tween parent and offspring [20]. Of particular interest in the 
receptors, but inhibits antinociception produced by activation 

comparative study of mammalian behavior is the fact that at 
of J.L opioid receptors [3,5,11], Ingestion of placenta or AF 

parturition, females of almost all eutherian species engage 
does not, however, affect morphine-induced hyperthermia [I J 

in placentophagia-ingestion of placenta and amniotic fluid 
or nonopioid antinociception [13,23], nor does it produce anti­

(AF) [9]. 
nociception by itself [4,12-14,16,17,23,251. Because opioid 

The desire to understand the proximate and ultimate 
action is a prerequisite for the enhancing activity of ingested 

causes of placentophagia has inspired a variety of explana­
placenta and AF, Kristal et al. r14] have named the enhancing 

tions for the phenomenon. Although these hypotheses may 
factor POEF-placental opioid-enhancing factor. 

include evolutionarily sound consequences of the behavior, 
The enhancement of opioid antinociception by ingestion 

such as satisfaction of specific hunger, maintenance of nest 
of POEF is well documented [10], but that research has pre­

hygiene, and facilitation or induction of maternal behavior 
dominantly made use of rat placenta and AF to demonstrate 

[9,18,24], they are typically too narrow or species specific 
enhancement in rats. Interestingly, there is evidence that 

in their scope. Alternatively, there is ample empirical evi­
POEF is present in bovine amniotic fluid (BAF) and that it 

dence to suggest that enhancement of opioid-mediated anti-
enhances opioid analgesia in cows f21 j, and there is evi­
dence that POEF shows allopatric efficacy in its enhance­
ment; specifically, both bottlenose dolphin placenta and hu­" Corresponding author. Tel.: 716- 645-3650, ext. 34R; Fax: 716- 645­

3801. man placenta enhance opioid antinociception in rats I) J. 
E-mail address: kristal@buffalo.cdu Demonstrations of POEF activity in rat, cow, dolphin, and 

0031-9384/0015 - see front matter © 2000 Elsevier Science Inc. All rights reserved. 
pn:S0031-9384(OOI00244-4 


