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The behaviour of licking the everted rectum in shrews
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The behaviour of licking the everted rectum in shrews, hitherto referred to as
“coprophagy” or “refection” is reviewed. To avoid confusion with “true” faeces-eating,
it is proposed to persistently use the descriptive term “rectum-licking” when referring
to this phenomenon. The behaviour is characterized by the animal everting the rectum
by a series of abdominal contractions and licking it in a curled-up posture, apparently
ingesting a yet undetermined substance often described as a “milky white fluid”. This
behaviour has been reported repeatedly, but most previous observations are only
fragmentary and the accounts on the generality, frequency, rhythm, timing, mechanism,
and functions of the behaviour are not all consistent. Rectum-licking is certainly an
infrequent and elusive behaviour, which can be mistaken for other behaviours that
share the same curled-up posture. Further studies are required to elucidate this
behaviour.
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Introduction

The behaviour of licking the everted rectum has been reported repeatedly in
many shrew species since first described by Crowcroft (1952). However, because
it has been observed infrequently and often casually our understanding of this
phenomenon is poor. In this review, we examine descriptions from published
accounts and undocumented observations acquired through extensive inquiries,
summarize our present knowledge of this phenomenon, and make suggestions for
further studies.

Terminology
Two terms have been used to refer to rectum-licking behaviour: “coprophagy”

(Sharma 1962, Imaizumi 1964, Loxton et al. 1975, Hutterer 1976) and “refection”
(Crowcroft 1952, 1957, Spencer-Booth 1956, Imaizumi 1964, Baxter and Meester
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1980, 1982, Churchfield 1990). However, since the origin and the composition of
the substance licked from the everted rectum are yet unknown, the term
“coprophagy”, etymologically meaning faeces-eating, apparently is not appropriate.
Nor is the term “refection” appropriate because it means “the habit of an animal
eating its own faeces” (Gove 1976, Lincoln et al. 1982) and has been used to describe
coprophagy in rodents and lagomorphs where faeces are taken directly from the
anus to the mouth (eg Southern 1942 ), although since Watson (1954) “reingestion”
is more commonly used for this behaviour (eg Hirakawa 1994).

The use of “coprophagy” and “refection” is not only inappropriate but also
confusing because shrews actually eat faeces (coprophagy in its true sense), either
directly from their anus (refection) (Luk’yanova 1974, Loxton et al. 1975, Geraets
1978, Baxter and Meester 1982, G. L. Dryden, S. Oda, N. A. Shchipanov, pers.
comm.), or from a deposited faecal pile (Hutterer 1976, Skarén 1978, Baxter and
Meester 1982, O. B. Mock, pers. comm.). Consequently, we propose to simply
describe it as “the behaviour of licking the everted rectum”, or in short “rectum-
-licking” as Geraets (1978) suggested.

General_ description of the behaviour

There is a detailed description of the rectum-licking behaviour in Sorex araneus
by Crowcroft (1952): the animal adopts a curled-up position upon its side or back,
parts the hind-limbs and begins to lick the anus; a few seconds later, a rapid series
of abdominal contractions brings about the gradual eversion of the rectum, which
emerges as a stout firm tube, 5—10 mm long; the open end of the everted rectum
is nibbled and licked for a period less than ten minutes; inversion into the body
is again effected by abdominal movements. The rectum is “erected” but can become
flaccid when shrews are handled.

There are similar descriptions of Sorex shinto by Imaizumi (1964), Suncus
etruscus by Fons (1974), and Crocidura hirta, C. flavescens, and Myosorex varius
by Baxter and Meester (1980, 1982). Imaizumi (1964) further stated that the shrew
gripped the everted rectum with the forefeet while licking and that the rectum
was taken in and out several times for 10-15 minutes. Baxter and Meester (1980,
1982) and Fons (1974) observed shrews alternating the side on which they were
lying. Geraets (1978) noted that not only the opening of the everted rectum, but
also its lateral side were nibbled.

Rectum-licking is reported from both sexes and from both young and adult
shrews (Crowcroft 1952, Hutterer 1976, Fons 1974, Geraets 1978, Haberl 1993).
It is practiced predominantly in nests (Crowcroft 1952, Spencer-Booth 1956,
Imaizumi 1964, Geraets 1978, Churchfield 1990), although Imaizumi (1964) stated
that “during the steaming hot season” it was often performed outside of the nest.
Baxter and Meester (1980, 1982) observed that a corner of the cage or some object
was often used to provide support for the awkward posture.
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The rectum is often observed being everted in shrews although the context
regarding rectum-licking is not necessarily clear (K. Koyasu, P. Vogel, pers.
comm.). S. Oda (pers. comm.) observed Suncus murinus keeping the rectum
everted for more than one hour, sometimes even for almost a whole day. The
everted rectum is also often observed in seemingly starved or starved-to-death
shrews in traps or in captivity (Sharma 1962, Fons 1974, P. Vogel, pers. comm.).

For photos of the everted rectum and rectum-licking behaviour, refer to
Imaizumi (1964) and Haberl et al. (1997). Barnard (1984) has a photo of a curled-up
posture of Sorex minutus, where however the eversion of the rectum is not visible.
A slide preparation of the everted rectum is illustrated in Geraets (1978).

_Species in which rectum-licking has been observed

It seems that this behaviour is widely practiced among Soricidae. Hitherto, it
has been reported in seven genera of Soricidae: Blarina, Crocidura, Myosorex,
Neomys, Notiosorex, Sorex, and Suncus. The following list excludes accounts that
appeared to refer to faeces-eating or genital-licking (see below “Similar behaviours”):

Species References

Blarina brevicauda (Say, 1823) E. D. Brodie Jr, pers. comm.

Crocidura dsinezumi (Temminck, 1844) K. Ohno, pers. comm. by K. Koyasu

Crocidura flavescens (I. Geoffroy, 1827) Baxter and Meester 1982 and pers. comm.

Crocidura hirta Peters, 1852 Baxter and Meester 1980

Crocidura olivieri (Lesson, 1827) P. Vogel, pers. comm.

Crocidura russula (Hermann, 1780) Geraets 1978, P. Vogel, pers. comm.

Crocidura suaveolens (Pallas, 1811) Spencer-Booth 1956, Geraets 1978, N. Roteri, pers.

. comm., and S. Hellwing, pers. comm. by N. Roteri

Mpyosorex varius (Smuts, 1832) Baxter and Meester 1980

Neomys anomalus Cabrera, 1907 Geraets 1978

Neomys fodiens (Pennant, 1771) Geraets 1978, D. Kéhler, pers. comm.

Notiosorex crawfordi (Coues, 1877) J. E. Maldonado, pers. comm.

Sorex araneus Linnaeus, 1758 Crowcroft 1952, Loxton et al. 1975, Hutterer 1976,
Haberl 1993, D. Kéhler, P. Vogel, S. Churchfield,
pers. comm.

Sorex cinereus Kerr, 1792 E. Gould, pers. comm.

Sorex minutus Linnaeus, 1766 Crowcroft 1957, Hutterer 1976, S. Churchfield,
pers. comm.

Sorex ornatus Merriam, 1895 J. E. Maldonado, pers. comm.

Sorex palustris Richardson, 1828 E. Gould, pers. comm.

Sorex shinto Thomas, 1905 . Imaizumi 1964

Suncus murinus (Linnaeus, 1766) Sharma 1962, Geraets 1978, J. M. Bedford,

G. L. Dryden, S. Oda, pers. comm.
Suncus etruscus (Savi, 1822) Geraets 1978, Fons 1974
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There are no accounts of rectum-licking from insectivores other than Soricidae.
Imaizumi (1964) reported that he did not observe rectum-licking in Urotrichus
talpoides and Mogera wogura (= M. imaizumii according to Abe 1996, Motokawa
and Abe 1996) (Talpinae) kept in captivity for two years. E. Gould (pers. comm.),
having worked with Tenrecidae and Hylomyinae for a long time, states that he
has no record of this behaviour in these insectivores.

The licked substance

When dissecting Sorex araneus immediately after rectum-licking, Crowcroft
(1952) found a “milky white fluid” in the stomach and the proximal part of the
small ‘intestine, the remainder of the intestine and the rectum being completely
empty. Crowcroft’s findings are concordant with the observations by Fons (1974)
in Suncus etruscus (killed and dissected when found in traps with the rectum
being everted) and Geraets (1978) (describing a white liquid in all parts of the
digestive tract in dissected animals).

Accounts of this “milky fluid” actually being licked from the everted rectum
are by Loxton et al. (1975), Geraets (1978), Churchfield (1990), and G. L. Dryden
(pers. comm.). Geraets (1978) noticed twice that Suncus murinus licked a whitish
liquid from the fold between the anal edge and the everted rectum. Contrary to
Crowcroft’s (1957) statement, that the fluid ‘appeared’ to contain numerous fat
globules and small fragments of undigested food, Geraets implicitly suggested that
the substance could be a secretion from the proctodaeal gland. G. L. Dryden (pers.
comm.) states that S. murinus lick “strings of white mucoid material” from the
everted rectum, which possibly derives at least in part from the “anal tonsils”
described by Dryden and Conaway (1970). However, not all shrew species have
this tissue (Ortmann 1960). For a detailed description of the glands present in the
ano-genital region, refer to Ortmann (1960), Bee et al. (1980) and Kubo and
Isomura (1996).

Frequency and rhythm

The frequency and the rhythm of rectum-licking were systematically studied
in S. araneus (Loxton et al. 1975): in 19 observational periods, each of 24 hours,
it occurred 26 times, predominantly during the daytime, when activity and food
intake were low. Geraets (1978) observed it during day- and night-time but seldom
more than once during 8-12 hours. Baxter and Meester (1982) noticed it in
Crocidura flavescens only during daylight hours.

However, there seems to be a great variation among individuals, some not
performing the behaviour at all within 24 hours (Loxton et al. 1975). Sharma
(1962) noticed rectum-licking in Suncus murinus several times during the 12-year
study, but none of the three animals observed for over 36 hours practiced the
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behaviour. Imaizumi (1964) repeatedly observed it in Sorex shinto, kept in
captivity for four months, but stated that it was difficult to ascertain its frequency.

Timing, mechanism and functions

Crowcroft (1952) noted that while rectum-licking in shrews may imply
analogous nutritional consequences with the refection in rodents, the mechanism
involved must be quite different as shrews have no caecum; it is a normal
physiological process rather than one occasioned by diet deficiency in captivity,
although he stated that “it does not commence until the gut is entirely free of
faecal matter”. He also suggested that the process may be brought about by a
periodic cessation in the flow of digestive fluids, based on the observation that the
faeces became progressively lighter in colour prior to rectum-licking and that the
intestine was completely free of the green bile when the behaviour occurred
(Crowcroft 1952, 1957). _

Sharma’s (1962) proposal that Suncus murinus may resort to the behaviour
only when faced with starvation finds support by the observations of either the
behaviour itself or the finding of the still everted rectum in seemingly starving or
starved-to-death shrews in traps (Fons 1974, P. Vogel, pers. comm.). However, the
behaviour is also described in apparently healthy animals (Baxter and Meester
1980, Haberl 1993, P. Vogel, pers. comm.) or to occur shortly after feeding (Loxton
etal. 1975, J. E. Maldonado, pers. comm.). The latter is contradictory to Crowcroft’s
(1952) observation that the digestive tract was almost empty (except for a white
milky fluid) when shrews were dissected immediately after practicing rectum-
-licking. Fons (1974) could not experimentally induce rectum-licking by starvation
and stated that it could function as cleaning the interior part of the rectum (to
remove endoparasites or regain symbiotic bacteria or substances required for
digestion).

Loxton et al. (1975) noted that this behaviour might be a means towards “laying
up” during the day to compensate for the reduction in food intake or to extract
more nutrients from the available food. The function of regaining vitamins
(Crowecroft 1957, Walker 1964) still lacks scientific support and is likely to be only
a conjecture from refection in rodents and lagomorphs.

Geraets (1978) implicitly suggested that rectum-licking might have a digestive
function by citing Schaffer (1940) that the proctodaeal glands of Soricinae are
histologically similar to the submaxillary salivary glands; everting the rectum
possibly helps to put pressure on these glands.

Although the context is not clear, G. L. Dryden (pers. comm.) observed Suncus
murinus eating an unusual “green faecal mass” prior to licking the rectum. Green
mucuos-coated faeces are also reported in S. murinus by Geraets (1980) and S. Oda
(pers. comm.) and Crocidura dsinezumi by K. Ohno (pers. comm. by K. Koyasu).
Geraets (1980) and W. Haberl (unpubl.) observed starved animals producing such
faeces (Neomys, Sorex, and Suncus). o
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Similar behaviours

There are four kinds of behaviour similar to rectum-licking, which could confuse
the observer, as they require the same curled up posture to reach the ano-genital
region with the snout.

Faeces-eating: several authors observed shrews eat faeces directly from the
anus (Loxton et al. 1975, Geraets 1978, Baxter and Meester 1982, G. L. Dryden,
S. Oda, pers. comm.). However, in this case, the rectum is neither seen (R. M.
Baxter, pers. comm.) nor described as being everted. On some occasions shrews
have been observed to eat a green mucous faecal mass (see above “Timing,
mechanism and functions”).

Anus-licking: this behaviour sometimes precedes rectum-licking, possibly to
sample the rectal contents (Crowcroft 1952), but it also occurs independently. It
is described by Skarén (1978) in Sorex minutissimus after defaecating and by D.
Kohler (pers. comm.) in Neomys fodiens after diving or defaecatmg Both authors
regarded this as a cleaning behaviour.

Genital-licking: this behaviour always occurs in both sexes after mating in
Suncus etruscus, but it can also be observed at any other time independent of age
(Fons 1974). Female Sorex minutus lick the genital area before parturition
(Hutterer 1976).

Erect penis-licking: male shrews lick the erect penis (Hutterer 1976, Geraets
1978, R. M. Baxter, G. L. Dryden, P. Vogel, S. Oda, pers. comm.). According to
Geraets (1978), this occurs mostly after waking up, often before or after yawning
or stretching. Hutterer (1976) observed a male Sorex minutus contracting the
~ lumbar region, erecting the penis, running dragging the penis behind, then turning
on its back and licking the penis, which retracted after a few seconds. G. L. Dryden
(pers. comm.) notes that in Suncus, this is usually a post-copulatory behaviour.

Conclusions and suggestions for future studies

The behaviour of licking the everted rectum is an infrequent and possibly
irregular behaviour, which easily escapes observation or can be mistaken for other
similar behaviours. The apparent variation among scientists’ reports on the
frequency indicates that the behaviour may be related to the animals’ conditions
in captivity or that it may simply be due to the difficulty of observing it when
performed inside the nest (note that all the hitherto observations were made in
captive animals). The often observed eversion of the rectum may not necessarily
be connected with the licking behaviour and could have a completely different or
additional significance.

Because the behaviour is widely observed in Soricidae, it is likely to have some
adaptive physiological functions. However, this review has revealed a number of
contradictory accounts and we are still far from understanding the behaviour.
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Further intensive and deliberate studies, rather than occasional observations, are
required to produce the correct picture of the behaviour and clarify its functions.

One of the key issues is to clarify the origin and the components of the licked
substance. Besides behavioural observation, anatomical, histological and bio-
chemical analyses will be required. Other important issues are how often and
during what timing the behaviour is conducted and how this varies among species.
To avoid confusion with other behaviours involving a curled-up posture, it needs
to be ascertained in all future studies, that the described behaviour includes the
eversion of the rectum. To discuss the evolutionary significance of this phe-
nomenon, it will also be necessary to confirm either the presence or absence of
the behaviour in free-ranging shrews and in other insectivores.

We hope this review will encourage further studies and help solve the enigma
of rectum-licking behaviour in shrews.
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