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ABSTRACT

A study of the alkaline phosphatase activity in 5 species of bat uteri showed a low enzyme
level wherever there was a high frequency of implantations.

Studies of the uterus of the laboratory rat have suggested that in those
regions of uterine cornua where embryo implantations occur with greatest
frequency the alkaline phosphatase activity is lowest. Conversely, areas
having low implantation rates are higher in alkaline phosphatase activity
(Prahlad and Conaway, in press). 1t was decided to extend these investigations
to determine if such relationships also obtain in bats since this group affords
unique uterine variations well suited to test the hypothesis that uterine al-
kaline phosphatase and areas of preferential implantation are inversely asso-
ciated.

Vespertilionid bat species used in this study exhibit the following general
classes of uterine-embryo relationships: (1) uterine cornua morphologically
markedly dissimilar with the right horn being larger and implantation of the
single embryo occurring in this horn; (2) uterine cornua equal with implanta-
tions of the several embryos occurring in both horns.

MATERIALS AND METHODS

The majority of bats used in this study (Eptesicus fuscus, Pipistrellus
subflavus, Myotis sodalis and M. grisescens) were collected from caves in central
Missouri (U.8.A.). They were brought into the laboratory and within 24 to 48
hours after capture were killed by decapitation. The uterine horns were
immediately removed ; cleaned free from the mesometrium, oviduct and cervix;
and divided into right and left cornua. Since the individual horns were small,
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pooled samples of 5 to 10 right or left cornua were used. The fresh weight of
the pooled sample was taken and it was then homogenized and analysed for
phosphatases as previously described (Prahlad and Conaway, in press).

A single collection of M. austroriparious was obtained from the vicinity
of Gainesville, Florida, through the courtesy of Dr. J. Layne.

RrEsuLrs
A.  Species having uterine horns morphologically dissimilar

Samples were obtained from two species (Myotis sodalis and M. grisescens)
in which the uterine cornua and embryo implantation are markedly asymmetri-
cal. The results from phosphatase analyses (Table 1) show that in all samples
of mature uteri from both species the larger right horns were consistently
lower in alkaline phosphatase activity than the smaller left horns. The values
obtained for acid phosphatase activity were very similar in both horns of each
sample and there was no consistent pattern of variation evident.

TaBLE 1

Uterine phosphatase activity (per mg of tissue, wel weight) in bats with asymmetrical cornua

Right horn Left horn
Number of animals and
date of collection Weight | Alkaline Acid Weight Alkaline Acid
in mg phtase phtase in mg phtase phtase
Myotis sodalis

10 Oct. 14, 1957 13-0 3-87 113 4-6 704 1-23
10 Oct. 14, 1957 13-4 4-39 1t 6-6 7-16 1-34
10 Oct. 21, 1958 19-0 312 0-79 76 579 0-87
10 Nov, 4, 1958 22-4 2-54 0-54 16-8 2-62 043
10 Nov. 11, 1957 15-8 248 025 86 3-27 031
10 Dec. 16, 1958 19-0 1-15 1-07 84 1.92 0-88
10 April 14, 1958 19-6 1-20 0-82 7-0 3-10 0-94
Mature Myotis grisescens
10 July 17, 1958 156 2-64 0-86 8-0 316 0-78

9 Aug. 10, 1958 16-0 1:66 0-69 8-0 1-84 0-65

9 Sept. 23, 24, 1958 12-8 3-24 0-88 7-0 4-52 0-88
10 Oct. 22, 1957 10-6 314 0-86 6-0 4-28 0-68

9  Oect. 22, 1957 20-8 3.17 1.08 8-8 5-05 1.38
Immature

7 Aug. 10, 1958 56 403 1-09 3.6 412 0-74
10 Oct. 6, 1957 6-4 501 0:72 48 6-79 1-04

8 Oct.. 14, 1957 54 6-53 0-79 3-0 5-98 0-99
10 April 27, 1958 6:6 6-86 0-99 44 582 0:84

All of the M. sodalis samples were obtained from winter hibernating
colonies in caves. The data suggest that there was a decline in uterine al-
kaline phosphatase activity but probably not in acid phosphatase activity
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throughout hibernation with low values for alkaline phosphatase being obtained
in December and April. The M. grisescens were all taken from summer mater-
nity colonies with the exception of one collection of immature animals taken in
April. The data are inadequate to indicate seasonal trends.

Animals which were obviously sexually immature with nulliparous uteri
were obtained in sufficient numbers to permit analysis only from the M. gri-
sescens collections. 1In these specimens, both uterine horns were much smaller
than in parous animals and the asymmetry was not as marked. Alkaline phos-
phatase activity was greater in both horns than in parous uteri. There was
no conspicuous or constant difference in activity between right and left horns
within samples. In two of the four samples, the right horns had greater alka-
line phosphatase activity than the left and in the other two collections this
relationship was reversed. Acid phosphatase activity was similar to that of
parous uteri,

B. Species having uterine horns morphologically similar

The species in this group (Eptesicus fuscus, Pipistrellus subflavus and
Myotis austroriparious) have uterine horns almost equally developed with

TABLE 2

Uterine phosphutase activity (per mg of tissue, wet weight) in bats with symmetrical cornua

Right horn Left horn

Number of animals and

date of collection Weight | Alkaline Acid Weight | Alkaline Acid
in mg phtase phtase inmg phtase phtase
Pipistrellus subflavus
4 Sept. 23, 1958 12-2 0-448 0-79 10-6 0-34 0-81
4 Sept. 23, 1958 80 0-43 0-85 74 0-44 0-93
4 Sept. 24, 1958 10-6 0-33 0-87 7-8 0-37 0-99
6 Oct. 14, 1957 10-8 0-27 1-01 11-2 0-28 1-21
4 Oct. 21, 1958 8-6 0-613 0:70 86 0-45 0-79
5 Nov. 4, 1958 21-8 0:26 0-61 14-2 0-36 0:76
10 Nov, 18, 1957 22-4 0-12 0-59 19-6 0-17 0-72
5 Dec. 16, 1958 11-6 0-38 1-19 10-2 0-34 1-07
10 April 5, 1960 20-7 0-04 2-07 20-4 0-10 1-94
9 April 28, 1958 22-4 0-14 0-75 19-4 0-12 0-82
Eptesicus fuscus

5 Oect. 21, 1958 21-2 0-52 0-79 19-2 0-55 0-79
5 Nov. 4, 1958 37-6 0-56 0-43 37-2 0-40 0-51
9 Dec. 3, 1957 28-8 0-71 0-69 254 063 073
5 Dec. 16, 1958 22-0 0-50 0-89 19-6 0-48 0-94
7 Jan, 5, 1960 33-8 0-85 1-40 29-2 0-90 1-40

. Myotis austroriparious
10 Dec. 17, 1959 | 81 | 383 | 181 | 72 | 365 | 184
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implantation of embryos occurring in both horns. Values for alkaline phos-
phatase activity (Table 2) were similar in both horns with no indication of a
regular pattern of variation. The values obtained for all samples of Eptesicus
and Pipistrellus uteri are very low, being 0-1 to 0-2 of those characteristic of
the species of Myotis investigated.

The data suggest that the alkaline phosphatase activity of Pipistrellus
uteri declines as hibernation progresses. Collections of other species in this
group were not adequate to determine seasonal trends.

A single sample of M. austroriparious was analysed. Alkaline phos-
phatase values were high as in other species of this genus but there was little
difference between right and left horns. The right horns were slightly heavier
in weight but unlike the other species of this genus which were studied the
phosphatase activity was less in the right than in the left uterine horns.

None of the groups showed any regular pattern in the distribution of
activity of acid phosphatases nor were the values notably different in the
various genera.

Discussion

The findings presented in this study are consistent with the hypothesis
that low alkaline phosphatase activity is associated with uterine regions in
which implantation occurs most frequently. The data show that, among
mature females of the bats studied, those species having markedly asym-
metrical uterine cornua (Myotis grisescens and M. sodalis) also consistently have
much lower alkaline phosphatase in the larger right horn than in the smaller
left horn. 1In this group of bats, one embryo is implanted and this is almost
universally in the larger horn. Ovulation, however, may be from either ovary
indicating that implantation is preferential in the right horn (Guthrie 1933).

In contrast to those bats with asymmetrical uterine horns, bats of the
genera Pipistrellus and Eptesicus have relative symmetrical uteri. They are
known to ovulate 4 or 5 ova which implant equally in both horns. In later
post-implantation stage, however, the number of embryos is usually reduced
to 1 per horn through resorption (Wimsatt 1945). In these two genera the
alkaline phosphatase activity is almost equal in the two horns and in both
conspicuously lower than the values obtained for all members of the genus
Myotrs.

The uterine horns of Myotis austroriparious are almost symmetrical and
this is the only species of Myotis known to typically bear two young (Rice 1957).
Presumably these are distributed one per horn but the ovulation rate and
whether more than two embryos normally implant are not known. The alka-
line phosphatase activity as in other members of the genus is high; however,
unlike other species the values are nearly equal in the two horns.

At the present time the relationship of low alkaline phosphatase activity
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to implantation is not clear; however, the results from studies of the rat uterus
and bat uteri are in marked agreement and suggest the association may be
more than usual.
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