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off before releasing the clamp on the hepatic 
artery, large amounts of VDM accumulated 
in the blood. The blood pressure fell to 
shock levels within 45 minutes. Evidently, 
the VDM inactivating mechanism of the 
liver had been damaged by the period of 
anaerobiosis and was no longer capable of 
inactivating the VDM in the blood. 

Sumwzary. In vitro studies have shown 
that the vasodepressor principle, which ap- 
pears during the hypo-reactive stage of shock 
and results from the anosia of liver and 
skeletal muscles, can be inactivated under 
aerobic conditions by healthy liver slices. 
The present study was concerned with the 
mechanisms by which endogenous and exo- 
genous VDM are removed from the circula- 
tion of the living animal. The exogenous 
VDM was concentrated and purified, from 
saline extracts of anaerobic beef liver. The 
endogenous VDM was released into the blood 
following liver anoxia produced by tem- 

porary occlusion of the hepatic artery in a 
partially eviscerated preparation. Two mecha- 
nisms for VDM removal were revealed: 
( 1 )  its inactivation by the healthy liver; 
( 2 )  its excretion into the urine by the nor- 
mal kidney. -4 preliminary period of hepatic 
anoxia rendered the liver incapable of inac- 
tivating VDM in vivo, presumably through 
anoxic damage to the hepatic enzyme system 
for this function. This situation is analogous 
to the progressive impairment of the VDM 
inactivating mechanism in the liver which 
develops during the course of shock and 
which is considered responsible for the per- 
petuation of the hypo-reactive state of the 
peripheral vascular system. The loss of the 
renal excretory function for VDM during 
hypo-reactive shock deprives the animal of 
an  important means of clearing the blood of 
\-DM and thereby aiding in liberating the 
vascular bed from this decompensatory vaso- 
tropic principle. 
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Larsell and Fentonl early emphasized the 
importance and pointed out the inadequacies 
of our knowledp of the greater superficial 
petrosal nerve. Later Chorobski and Pen- 
field? added emphasis to the subject by dem- 
onstrating that the nerve is an important 
pathway for vasodilator fibers of the seventh 
cranial nerve to the pial arteries. More re- 
cently Foley and DuBois; experimentally 
separated the functional components of the 
nerve in a limited number of animals and 
described its varieties of sensory and motor 

fibers. Numerative studies on the function- 
al components of the greater superficial 
petrosal nerve, in a satisfactory number of 
animals, are needed to complete our knowl- 
edge of the composition of the nerve. 

Methods. The motor nerve fibers of the 
greater superficial petrosal nerve of the right 
side of 9 cats and one dog were eliminated 
by cutting the rootlets of the facial nerve 
within the cranium. This operation pro- 
duced a nerve that, aside from an occasional 
easily identifiable3 sympathetic fascicle, con- 
sisted only of sensory axons derived from 
the geniculate ganglion of the seventh cranial 
nerve. 

After allowing a minimum of 14 days for 
disappearance of the motor axons, the right 
degenerated and left normal nerves of each 
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animal were secured and processed for enu- 
meration of the myelinated and unmyelinated 
nerve fibers with a variant of either the 
pyridine silver4 or  Bodian t e ~ h n i c . ~  

Complete counts were made in selected 
cross sections4 of the sensory axons which 
remained in the degenerated nerves, whereas, 
the combined sensory and motor nerve fibers 
of the nerves of the unoperated sides were 
estimated in transverse sections by means of 
the strip method.5 The  number of motor 
axons that were present in the deefferented 
nerves before operation was approximated by 
subtracting the sensory fibers which remained 
in the degenerated nerve from the combined 
motor and sensory axons which were enu- 
merated in the control nerve. 

The total number of nerve fibers and the 
unmyelinated axons in both the degenerated 
and normal nerves was counted or estimated. 
The number of myelinated nerve fibers was 
then derived by subtracting the unmyelinated 
type of axons from the total number of nerve 
fibers. 

Resulfs. The normal greater superficiaI 
petrosal nerve of the cat (Table I, unoper- 
ated side) contains from 1640 (cat 127) to 
2717 (cat 2) combined sensory and motor 
axons. The mielinated sensory and motor 
axons of the intact petrosal nerve vary from 
1025 (cat 127) to 1981 (cat 164), whereas 
only 158 (cat 164) to 811 (cat 161) are 
without myelin sheaths. The single normal 
specimen of the petrosal nerve of the dog 
(dog 1, Table I) has 3487 axons which are 
divided into 2299 myelinated and 1188 un- 
myelinated nerve fibers. 

Of the deefferented nerves of the cat which 
contain only sensory fibers (s, Table I),  the 
total number of sensory axons varies from 
366 (cat 162) to 845 (cat 2).  The  my- 
elinated type of sensory nerve fiber ranges 
from 252 (cat 162) to 706 (cat 126) and 
the unmy4inated type of sensory axon varies 
from 18 (cat 5) to 421 (cat 2).  The 
deefferente8 petrosal nerve of the dog had 

-I b'oI( !< . I .  O., I ' t1 lq)c l i* ,  11. K., and KPSSICY, W. H., 

l>;ivc~nl)o~-t, 11. A., and Eames, J. F., Stain 
, J .  Co) ) ip .  S c u r . ,  1946, S5, 141. 

7' (JCI l . ,  1937, 10, 159. 
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960 sensory axons and these included 664 
with myelin sheaths and 296 that lacked 
myelin sheaths. 

The greater superficial petrosal nerve of 
the cat contains from 840 (cat 127) to 2228  
(cat 162) motor axons (m, Table I ) .  The  
myelinated type of motor axon ranges from 
445 (cat  127)  to 1709 (cat 164).  Fewer 
unmyelinated motor axons, 61 (cat 164) 
to 719 (cat 161),  were found in the greater 
superficial petrosal nerves of the 9 cats under 
consideration. The  petrosal nerve of the 
dog had, 2527 motor nerve fibers and of 
these 1635 were myelinated and 892 un- 
myelinated. 

It is apparent from these data and the 
averages listed in Table I that the motor 
axons are the predominant functional type 
of nerve fiber in the greater superficial 
petrosal nerve of the cat and dog. -1lthough 
the proportion of total sensory t o  total motor 
axons may approach a 1 : 1 ratio as in  cat 127. 
Table I. where there are 1.05 motor axon3 
for each sensory nerve fiber: yet. on the 
other hand, there may be as many as 6.08 
motor nerve fibers for each sensory axon 
(cat 162). A similar spread in the ratio be- 
tween sensory and motor axons occurs when 
only the myelinated varieties are considered: 
compare cat 127 with cat 162. 'There is a 
greater spread in the ratio of sensory to mo- 
tor axons when only the unmyelinated variety 
of axon is considered. There may be a few 
more sensory unmyelinated nerve fibers (cat 
2 ,  164) or a pronounced excess of tinmy- 
elinated motor axons (cat 5 ) .  The average 
numbers of sensory and motor axons of all 
types (Table I, averages*) show essentially 
the same proportionate deviation to the motor 
side. I n  ,the single specimen of the dog, 
the ratio of sensory to motor axons of all 
varieties approaches a magnitude of 1:3 
(Table I, dog 1"). 

Discussion. The only comprehensive work 
on the number of nerve fibers in the normal 
greater superficial petrosal nerve is that of 
Van Buskirk.(j Van Ruskirk listed 252 to 
2268 nerve fibers of all types in 13 nerve> 
of the cat, 654 to 3947 axons in 39 counts 

(; l - : i i i  Buskirk, ('., 6. Cottip.  .\-cur., 194.7, 83 ,  3:)3. 

of the petrosal nerve of the dog and 862 
to 1687 nerve fibers in the greater super- 
ficial petrosal nerve of man. 

The  total number of axons (3487) re- 
ported by the author for the normal greater 
superficial petrosal nerve of the dog (Table 
I .  unoperated side) fits into the range in 
number of axons which Van Buskirk records 
ior the greater superficial petrosal nerve of 
the dog. 

'I'he enumerations in the intact petrosal 
ncrve of the cat which have been made by 
the writer (Table I, unoperated side) ap- 
proximate the maximum number reported by 
\'an Buskirk. Tn no instance was any count 
iis low as the minimum figure recorded by 
\'an Buskirk. Most of the axon values re- 
ported herein for the intact greater super- 
iiciril petrosal nerve. however, were within 
ICY of the maximum number given by Van 
Huskirk for the normal petrosal nerve of 
the cat. Deviations of this percentile value 
rypresent a reasonable check. The  explana- 
t i o n  for the difference in the minimal and 
maximal values reported by Van Buskirk and 
the writer is not apparent; it may be due 
to normal variation in the nerves of different 
animals, to the difference in the quality of 
the silver preparations used by 2 different 
workers, or it may be a consequence of the 
different methods used in the 2 investiga- 
tions for estimating the number of nerve 
f i be r s . 

There is a poverty of experimentally de- 
rived data on the ratio of sensory to motor 
iibers in the g rea tx  superficial petrosal 
nerve. Of recent interest are the experi- 
mental results of Schimerti and Kure and 

Schimert believes that the nerve con- 
tains very few if  any sensory axons; since 
he was unable to  see any myelinated axons 
in the greater superficial petrosal nerve of 
the rat and but few axons in the greater 
superficial petrosal nerve of the cat  after 
cutting the facial nerve proximally in thew 
animals. Kure and Sano report that the 
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FIG. 1. 
P r o m  :I cross section of the  gi*c:itcr supcrfici:tl petros:il nervc of  tlie c a t  w l i i d i  1i:is been fwcd 

Attention is directed particularly to the peripherally of motor fibrrs of seventh i i e r ~ ~  origin. 
situated fascicle of sympathet ic  I I ~ I ' V C  fibers. Pyridiric silver stain. 

greater superficial petrosal nerve of the dog 
contains but few myelinated axons either be- 
fore (276) or after (145) deletion of its 
motor nerve fibers by intracranial section of 
the facial nerve. The observations of these 
authors are not in accord with the experi- 
mental findings of the writer; for, not only 
do the normal greater superficial petrosal 
nerves of the cat and dog contain large num- 
bers of' myelinated nerve fibers but a sizea- 
ble number of myelinated sensory fibers re- 
mains in the nerves of both animals (s, Table 
I, operated side) after the motor fibers have 
been eliminated. 

I n  our original report3 on the greater su- 
perficial petrosal nerve of the cat, it was 
stated that roughly 62% of the axons of 
the nerve was motor. Now it is evident that, 
although the nerves of some cats (cat 126) 
may contain about this proportion of motor 
axons. there may be less (cat 127, 51%) or 
more (cat 162, 85%) motor nerve fibers 
in the greater superficial petrosal nerve of 
the cat. The average number of motor nerve 
fibers in the nerve of the cat (Table I )  con- 
stitutes about 72% of the total number of 
nervus intermedius axons in the greater su- 
perficial petrosal nerve. 

Finally, the proposed ratios (Table I*) 
between sensory and motor fibers may not 

be an exact representation of the ratios of 
sensory to motor axons which are exclusive- 
ly of seventh nerve origin. A relatively 
small number of axons in both the operated 
and intact nerves may be sympathetic in 
origin; since, as reported earlier,3 one or 
more small fascicles of postganglionic sym- 
pathetic motor axons may enter the greater 
superficial petrosal nerve at  or just distal to 
its origin from the geniculate ganglion. These 
fascicles (Fig. 1)  can be readily identified 
by one familiar with the anatomy of post- 
ganglionic bundles and the axons of these 
aggregations have been omitted in the enu- 
merations which are recorded in Table I. On 
the other hand, some of the sympathetic nerve 
fibers may scatter from these bundles9 among 
the intermedius axons of the greater super- 
ficial petrosal nerve. Such intermingling 
would influence the enumerations for total 
and unmyelinated axons abut would not af- 
fect the ratios of myelinatedl sensory and 
motor nerve fibers since practically all post- 
ganglionic sympathetic axon5 are without 
demonstrable myelin sheaths? 

Summary. The normal greater superficial 
petrosal nerve of the cat averages 2193 axons 
and of these, 1625 are myelinated and 568 

SFoley, J. O., J .  Comp. Neur., 1945, 82, 77. 
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are without myelin sheaths. A single intact 
nerve of the dog held, 3487 nerve fibers, 
which were divided into 2299 myelinated 
and 1188 unmyelinated axons. 

An average of 597 sensory nerve fibers re- 
mains in the greater superficial petrosal nerve 
of the cat after its motor axons have been 
eliminated. Of this average number of 
sensory nerve fibers, 461 are myelinated and 
136 are unmyelinated. The deefferented 
petrosal nerve of one dog contained 960 
sensory axons and 664 of these were my- 
elinated while 296 were without myelin 
sheaths. 

It is estimated that the greater superficial 
petrosal nerve of the cat has an average of 
approximately 1596 motor nerve fibers and 
these are divided into 1164 myelinated and 
432 unmyelinated nerve fibers. The greater 
superficial petrosal nerve of the dog con- 
tained 2527 motor axons and 1635 of these 
were myelinated and 892 were unmyelinated. 

I t  is evident, therefore, that the majority 
of the axons of the greater superficial petrosal 
nerve are motor nerve fibers, there being an 
average of 2 plus motor fibers for each 
sensory axon. 
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Exact quantitative in for mat ion concerning 
the absorption and excretion (or destruction) 
of digitalis in the human body is still to be 
obtained. Such knowledge has not been 
gained primarily because of the absence of 
any test sufficiently sensitive to detect the 
relatively minute amounts of digitalis which 
must be present in the tissues of patients 
receiving digitalis. The use of the frog, cat 
and pigeon for the assay of digitalis has 
been limited to the quantitation of relative- 
ly large quantities of the drug and cannot be 
utilized for the demonstration of digitalis if 
the latter is present in but fractions of a 
microgram. 

Pickering’ was the first to employ the 
embryonic chick heart for the detection of 
digitalis. Using embryos between 60-75 
hours of age, he demonstrated the striking 
similarity of such hearts to that of the adult 

mammal, especially in regard to their re- 
sponse to digitalin and strophanthin. He 
found that the embryonic chick hEart would 
cease beating after the injection of 0.012 mg 
of digitalis in situ. Lagen and Sampson2 ap- 
plied digifoline directly upon the embryonic 
heart of the chick and were able to demon- 
strate an electrocardiographic effect after 
such a procedure. Hall3 also employed the 
embryonic chick heart for the assay of crude 
digitalis. Paff44 dissected the heart from 
the chick embryo and immersed it in, the 
solution containing the drug to be tested. 
Using the occurrence of an arrhythmia as a 
test for the presence of both ouabain and 
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Snndoz Chemical Works, Inc. 
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