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Possible Teratogenic Effects of Veratrainine. (31639) 

RICHARD F. KEELER AND WAYNE BINNS 
Animal Disease and Parasite Research 

We reported previously on the production 
of ovine fetal cyclopia by the plant Veratrum 
californicum( 1) and by fractions and crystal- 
line alkaloids preparations derived therefrom 
(2,3,4). Because of similarities in structure 
between veratramine and these alkaloids and 
because veratramine is present in members of 
the Vcratrum genus, we tested the teratogeni- 
city of this compound. The unexpected tera- 
togenic effects are reported here. 

Materials and methods. Twenty-one cross- 
bred ewes were given veratramine either by 
capsule or injection on the 13th or 14th day 
after breeding. Individual doses are recorded 
in Table I. The doses were estimated from 
previous experience with veratrosine, the gly- 
coside of veratramine(4). Four ewes died 
from overdose while the survivors had some 
toxic signs, such as increased salivation and 
respiration, cardiac weakness and convulsions. 
These signs were similar to those reported ( 5 )  
for other species. 

The lambs were examined at birth for gross 
abnormalities and at  intervals later for evi- 
dence of improvement or increasing severity 
of abnormality. 

Results and discussion. The effect of vera- 
tramine on offspring of experimental ewes is 
shown in Table I, along with the dosage 
schedule. Photographs of lambs of a high 
degree of abnormality, selected from among 
the abnormals, are shown in Fig. 1. I t  is evi- 
dent that a significant incidence of abnor- 
malities resulted in offspring from vera- 
tramine-dosed ewes. Excluding ewes that 
died of overdosage and the single nonpregnant 
ewe, 37.5% of the ewes dosed produced 
abnormal lambs or fetal deaths. 
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The abnormalities included slight lateral or 
medial bowing of the front legs, slight to 
marked flexure of knee joint, apparent loss 
of muscle tone that caused marked looseness 
of the hock and stifle joints, and/or com- 
plete lack of skeletal muscular control (in- 
ability to rise). No gross lesions in muscu- 
lature or other systems were evident on post 
mortem examination of the single lamb of 
ewe 404 that died. Surviving abnormal ani- 
mals showed marked improvement within 3 
weeks after birth in all respects with the 
exception of the bowing of the legs. 

The nature of the abnormalities apparently 
produced by veratramine were completely un- 
expected. Veratramine is a C-Nor-D-homo- 
pregnane modification of the usual steroidal 
ring system with an additional terminal pipe- 
ridine ring and is a member of the steroid 
class of the veratrum alkaloids. Results of 
other experiments in our laboratory ( 2,3,4) 
have suggested that compounds of this gen- 
eral structural class are the compounds re- 
sponsible for ovine fetal cyclopia. It was ex- 
pected that if veratramine proved to be tera- 
togenic it too would produce cyclopia. I t  was 
inactive in this respect, producing rather the 
effects described above. 

The selection of the 13th and 14th days 
after breeding as the days for dosing was 
based upon the fetal insult period for produc- 
tioln of fetal cyclopia by Veratrum cali- 
fornicuut? ( 6 ) .  Since limb buds are not formed, 
although the embryo is in the pre-somite stage 
(7) by the 14th day, the apparent effect oa 
the limbs might possibly be due to an effect on 
the central nervous system. The complete 
lack of skeletal muscular control in some of 
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FIG. 1. Photographs of selected lambs born to ewes given veratramine on 13th or 14th day 
after breeding. (a) Lamb 102 with one front leg bowed laterally and one bowed medially. (b) 
Lamb 101 with marked flexure of knees and looseness of hock and stifle joints. (c) Lamb 108 
with no muscular control in rear limbs. (d) Lamb 131 with bowed front legs and looseness of hock 
and stifle join,ts. 

the lambs suggested central nervous system in- 
volvement, especially since no gross lesiolns 
were seen in musculature or otther systems on 
post mortem examinatioln. Further, the rapid 
post-natal recovery is suggestive of a central 
nervous system lesion wherein alternate nerv- 
ous pathways for skeletal muscular control are 
rapidly developed replacing those damaged 
by the veratramine fetal insult. 

Summary. The alkaloid veratramine, a 
parent alkamine of the steroidal class of 
veratrum alkaloids, produced congenital ab- 
normalities in lambs. I t  did not produce the 
expected cyclopian deformities but rather ab- 
normalities which included slight lateral or 
medial bowing of the front legs, slight to 
marked flexure of knee jolint, looseness of the 

hock olr stifle jolints, or colmplete lack of 
skeletal muscular control (inability to rise). 

The authors thank Mr. Arch McKinnon for valu- 
able assistance. 
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