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of the hemagglutinating factor upon erythro- 
cytes of the burned host are not clear. They 
may, however, provide an experimental ap- 
proach to the study of hematologic compli- 
cations of the burn syndrome. 

Summary. Thermal injury is associated in 
the rat with the development of an agglutinin 
directed against syngeneic erythrocytes. This 
hemagglutinin is present in the lymphatic but 
not in the blood circulation of the burned host, 
and has the characteristics of an immuno- 
globulin. 
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Elongation of the Interpubic Ligament in the Little Brown Bat 
(Myotis  lucifugus)." (31642) 
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Department of Biological Sciences, Purdue University, Lafayet te ,  Ind .  

Separation of the pubic symphysis during 
late pregnancy and after treatment with re- 
laxin in an estrogenized animal has been 
described in only 5 species: the guinea pig( 1) , 
the mouse (Mus  musculus)(2), the deer- 
mouse ( Peromyscus maniculatus sp. bairdii 
and Peromyscus maniculatus sp. gracilis) ( 3 ) ,  
and the Skomer bank vole (Ctethrionomys 
skomerensis) (4).  This phenomenon occurs 
also in the monkey (Macaca mulatta) al- 
though it differs from the above species in 
requiring pretreatment with progesterone in 
addition to estrogen( 5,6).  

The present study is concerned with the 
elongation of the pubic ligament of the little 
brown bat (Myotis  lucifugus) during preg- 
nancy and after treatment with relaxin. 

Materials and methods. Female little brown 
bats (Myotis  lucifugus) were obtained from 

*Aided in part by grant HD-02068 from Nat. 
Inst. HeaIth and in part by a grant from Purdue Re- 
search Foundation. 

Ray's Cave, Greene County, Indiana, and 
Grotto Cave, Monroe County, Indiana. These 
hibernating animals were collected in 2 groups, 
one group in late November, 1965, the sec- 
ond group in early April, 1966. The bats were 
maintained in the laboratory at  92"F, housed 
2 per cage and fed 10-20 mealworms daily. A 
constant supply of water was available within 
the cages. Bats collected in April, 1966, that 
were thought to be pregnant were observed 
daily. Immediately after delivery or abortion 
the bats were killed and their pubic symphyses 
examined. 

The non-pregnant bats were primed with 
a single dose of 5 pg estradiol cyclopentyl- 
propionate (ECP) administered into the 
pectoral muscles. Seven days later the bats 
received a single injection of relaxint in- 

t Obtained as Releasin@ through the courtesy 'of 
Dr. R. L. Kroc, Warner-Chilcott Laboratories, N. J. 
The preparation used (W1164A Lot 05339) had an 
activity of 180 guinea pig units (GPU) per mg. 
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tramuscularly. The estrogen was dissolved in 
peanut oil and the relaxin in 1% Benzopur- 
purin 4B. A volume of 0.1 ml was used in 
both instances. Twenty-four hours after in- 
jection of the relaxin the bats were killed with 
ether. The abdominal cavity was opened and 
the pubic symphysis exposed. Excess tissue 
was dissected away and the length of inter- 
pubic ligament was measured by a calibrated 
ocular micrometer under a dissecting micro- 
scope ( 7 ) .  Non-treated, non-pregnant control 
bats and bats treated with 5 pg estradiol 
cyclopentylpropionate only were examined in 
the same way. 

Results. Microscopic examination of the 
interpubic ligaments of the various experi- 
mental bats indicated some gross differences 
in the ligament and adjacent pubes. The con- 
trol bats showed a very narrow separation of 
the pubic symphysis with a short rigid liga- 
ment. The bats treated with estradiol cyclo- 
pentylpropionate only had a longer and wider 
ligament than the controls. The ligament was 
of a rigid consistency with a thickening in the 
center. Definite resorption of the medial ends 
of the pubes, especially a t  the symphyseal tips, 
was noted. The interpublic ligaments that 
were observed immediately after parturition 
were similar in gross structure to those of bats 
subjected to estrogen-relaxin treatment. In  
addition to pubic resorption a flexible ligament 
of greater length was observed. The ligament 
exhibited the characteristics of loose, thin, 
fibrous connective tissue in contrast to the 
dense fibrous connective tissue of the two 
control groups. The only grossly observable 
difference between the interpubic ligament of 
the pregnant bats and of the estrogen relaxin 

treated bats was the greater length of the liga- 
ments in the pregnant group. 

The data obtained from the measurements 
of the length of the interpubic ligament in- 
dicate a significant increase from 0.52 mm to 
2.01 mm at time of delivery (Table I) .  A 
slight increase in the non-pregnant animal to 
0.78 mm was obtained with estrogen alone but 
the combination of estrogen and relaxin caused 
a highly significant increase to a mean length 
of 1.03 mm with 5 GPU of relaxin and 1.25 
m m  with 10 GPU of relaxin. 

Discussion. These results indicate the 
elongation of the interpubic ligament during 
pregnancy in the little brown bat (Myotis 
Zucifugus). I t  is highly likely that this 
phenomenon is under the hormonal control of 
estrogen and relaxin as described for other 
species(8). I t  is of interest to note that this 
phenomenon has been previously described for 
only 2 orders of mammals, i.e., rodents and 
primates. The current results indicate that 
the Chiroptera may be added to the above two 
orders. However, this does not mean that all 
members of the order Chiroptera will show in- 
terpubic elongation. Indeed among the 
Rodentia, neither the rat nor hamster show 
elongation of interpubic ligament (4). 

Zarrow and Wilson(4) state that the mem- 
bers of the Rodentia exhibiting this property 
have narrow pelves due to ecological reasons. 
Hence, adaptative changes in the pelvic canal 
were necessary to insure delivery of the young. 
Similarly, the narrow pelvis of the bat can 
be regarded as an adaptation to flight and 
the corresponding changes in the birth canal 
may be viewed as a case of convergent 
evolution. I t  may be that the size of animal 
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in relation to the size of young is also a factor 
to be considered. 

The present results demonstrate that es- 
trogen alone is inadequate to produce a sub- 
stantial pubic separation and that relaxin plays 
a necessary role in interpubic ligament for- 
mation. I t  can also be concluded that the 
action of relaxin and estrogen on the inter- 
pubic ligament is similar in this species to that 
described in the mouse. Hall (9) , Crelin ( 10) 
and Steinetz et al( 11) suggest that relaxin in 
an estrogen environment may activate the 
catabolic enzyme systems of the osteoclasts 
and chondrocytes, thus accounting for the 
resorption of bone and for the swelling and 
transformation of hyaline cartilage to fibro- 
cartilage. From the gross microscopic ob- 
servations of the bat pubic ligament, it can be 
tentatively concluded that the proposed mech- 
anism of action of relaxin appears to explain 
the observed results in this species. 

Summary. A significant elongation of the 
interpubic ligament occurs in the pregnant 
little brown bat (Myotis hcifugus). Exam- 
ined immediately after delivery, the mean 
ligament length measured 2.01 as compared 
with 0.52 mm in the non-pregnant bat. Treat- 
ment of non-pregnant female bats with es- 
tradiol induced a mean pubic separation of 
0.78 mm, while treatment with ECP and 

relaxin induced a mean separation of 1.03 and 
1.25 mm with 5 and 10 GPU of relaxin, 
respectively. I t  is concluded that separation 
of the pubic symphysis with the elongation of 
the interpubic ligament occurs during preg- 
nancy in the little brown bat and after treat- 
ment with ECP and relaxin. 
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The mechanisms by which bacterial endo- 
toxins disrupt peripheral vascular function 
remain largely conjectural ( 1) .  Among the 
explanations advanced for the shock-like 
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collapse of the individual following endo- 
toxin are a release of mediators such as his- 
tamine, serotonin, catecholamines, etc. ( 1 ), 
a direct biphasic action on vascular smooth 
muscle ( 2 ) , an increased responsiveness to 
catecholamines ( 3 )  , and a depressing action 
on myocardial muscle(2). Data based on 
in nitro experiments to support a direct 
action of bacterial endotoxins on smooth 
muscle are for the most part inconclusive( 1).  

The present report describes experiments 
with isolated strips of aortic smooth muscle 


