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cyxriment. Temporary ischemia of the spinal 
cord, for example, might have led to loss of 
interneursns, decrease in net inhibition, and 
resultant sustained discharge of motoneurons 
including gamma units (8).  However, in our 
chronic animals, ischemic rigidity was 
avoided, since arteries entering along ventral 
roots were undisturbed, those along dorsal 
roots were spared and, in some preparations, 
compensatory adjustments in circulation were 
favored by making the transection and deaf- 
ferentation at  different times. Lesser effects 
due to relative ischemia of long duration, or 
1.0 sensitization of denervated neurons are ex- 
cluded in animals prepared acutely. 

The flurry of injury discharge which fol- 
lows procedure of isolating a ventral root fila- 
ment may dwindle to a slow discharge that 
must be distinguished from spontaneous ac- 
t ivity, particularly since myelinated axons of 
small size are more prone to demonstrate in- 
jury potentials(9). That units were not ac- 
cepted as truly spontaneous unless firing was 
sustained for over 5 minutes, and that some 
were followed for periods to an hour is reas- 
wring. Moreover, injury potentials in ventral 
roots due to handling were eliminated as a 
factor in experiments in which afferent units 
were monitored. Triggering of cord activity 
from hyperexcitable tissue lying adjacent to 
cord transection is a further possibility. 

The volume of discharge heard in ventral 
rootlets of these preparations is not as great 
as the similarly pure fusimotor activity in 
roots leading from deafferented levels of the 

cord in decerebrate cats. This and the obser- 
vation that silent units of probable fusimotor 
nature can be aroused to activity with stimu- 
latioa of the isolated cord segment suggests 
that only a minor portion of available gamma 
units is spontaneously active. 

Summavy. Presence of spiking discharge in 
fibers of ventral roots leading from lumbo- 
sacral colrd completely deaff erented and tran- 
sected at  the LI level is described. This ac- 
tivity was noted in adult cats either chroni- 
cally or acutely prepared. On the bases of 
the small relative height of these spikes and 
the demonstration in afferent discharge from 
muscle spindles of tonic fusimotor influence, 
i t  is concluded that ventral root activity arises 
in gamma efferent fibers. Probably only a 
minor portion of gamma fibers present is par- 
ticipa ting. 
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Hartley strain guinea pigs may be rendered 
susceptible to a fatal enteric infection with a 
strain of Shigella flexneri 2a if they are either 
deprived of food for 4 days prior to challenge 

or injected subcutaneously with carbon tetra- 
chloride 24 to 48 hours before oral administra- 
tion of viable bacteria( 1,2).  The mechanism 
of this increased susceptibility is not clear. 
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(’ertainly some alteration of the animal must 
occur to allow the dysentery bacilli to multi- 
ply. In  addition, i t  is conceivable that death 
results because pretreatment also might ren- 
der the animal more susceptible to toxic prod- 
ucts elaborated by the multiplying dysentery 
1)aciIli. 

One toxic product of the dysentery bacillus 
is its endotoxin or somatic antigen. This 
communication presents results of experiments 
comparing susceptibility of normal, starved 
and carbon tetrachloride treated guinea pigs 
to intravenously injected endotoxin, and at- 
tempts to relate differences in susceptibility 
to in viz-o distribution of endotoxin. 

Hartley or iVa1 ter 
Reed strain guinea pigs weighing 300 to 400 g 
n.ere used in all experiments. Those which 
were starved were deprived of food for 4 days 
be fore i n t r a ve n o u s adm i n i s t r a t i on of end o- 
toxin. Carbon tetrachloride treatment con- 
sisted of injecting 0.15 ml of this material 
subcutaneously usually 24 hours before endo- 
toxin was injected intravenously. Animals 
were observed for 96 hours. and the LD;,, cal- 
culated by the method of Miller and Tainter 

Endotoxin of the Boivin type was prepared 
from S .  flexneri 2a strain 2457 which Fvas 
used in our previous work( l .2 ) .  The toxin 
was extracted from acetone treated cells with 
trichloroacetic acid and further purified b ~ r  
ethyl alcohol-salt (KaCl) fractionation ( 4 ) .  
Extracted material was dissolved in physio- 
logical saline to a final concentration of 2.64 
mg/ml. This solution contained 0.05 mg 
N2/ml. In  solme experiments labeled en- 
dotoxin was employed( 5 )  and distribution of 
W1 in organs of animals determined by pro- 
cedures previously described ( 6 ) .  

Results. Pooled results of experiments 
comparing susceptibility of normal. starved 
and carbon tetrachloride treated guinea pigs 
to intravenously administered S. pc.t.nrri 2a 
endotoxin are summarized in Table I. Sor -  
ma1 guinea pigs were quite resistant, LD,,, 
being in excess of 1320 p g  of endotoxin. In 
contrast the sensitivity of animals was greatly 
increased following either starvation or pre- 
treatment with CC14. Normal and starved 

Alntcrial and methods.  

( 3 ) .  

St:i i.vt.cI ;iiiiiii:tls werc deprived of food 4 (IRIJ’H 
I j r i o i .  to :icliiiiiiistr:ltion of the cndotoxin; CCl, 
trt1:it c h t I  ; i i i i i i i : i Ib  rccclived 0.15 nil of this  drng 
\ i i I w i i t .  30 h I -  prior  to aciniiiiistrntioil of endotosin. 

f 1 k;ltlrh/Tot:rl. 

animals succumbing to endotoxin usually did 
so 24 to 48 hours following administration, 
whereas carbon tetrachloride treated guinea 
pigs succumbing to endotoxin usually expired 
6 hours to 12 hours following injection. 

,4n experiment was next conducted to deter- 
mine the effect of time of administration of 
carbon tetrachloride on susceptibility of 
guinea pigs. Animals of the Walter Reed 
strain were employed, and a t  the time this ex- 
periment was carried out, carbon tetrachlor- 
ide treated animals of this strain were more 
sensitive to endotoxin than the Hartley strain 
animal. Thus a dose of approximately 10 pg 
sufficed to kill virtually all treated animals. 
Kesults of this study show that pretreatment 
with carbon tetrachloride was effective in de- 
creasing resistance to endotoxin when admin- 
istered 24, 48 or 72  hours before the toxin 
(100, 100 and 701% respectively of the ani- 
mals in these groups died), but had little ef- 
fect when given a t  the same time or 1 hour or 
4 hours before endotoxin challenge ( 0 ,  10 and 
10% respectively of the animals in these 
groups died). 

Since carbon tetrachloride treated guinea 
pigs are more susceptible to endotoxin than 
are normal animals, experiments were con- 
ducted to determine if differences in distribu- 
tion of endotoxin exist in treated as compared 
to normal animals. Preliminary experiments 
in normal animals indicated that most CrZ1 
bound to endotoxin was in the liver and re- 
mained there for long periods while free Crsl 
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C1, was more generally distributed and ap- 
peared early in the urine in considerable 
a,mounts. A dose of 52.8 pg of Cr51 labeled 
endotoxin was employed because normal ani- 
mals survive this level while a large number 
of pretreated guinea pigs do not. Carbon 
tetrachloride treated and normal animals were 
paired prior to injection with endotoxin. 
When carbon tetrachloride treated animals 
expired their counterparts were sacrificed and 
distribution of the chromium label in their or- 
gans was determined. The results show that 
no apparent differences in distribution of the 
chromium label in the liver, spleen or lung 
were observed in the normal group which sur- 
vived or treated animals which succumbed. 
The mean endotoxin content of each of these 
organs was 6.4, 24.3 and 3.0 p g  respectively. 
Radioactivity of brain, cecum, large intestine, 
small intestine, kidneys and blood was very 
small and well within counting error. Addi- 
t iolnal experiments indicated that no differ- 
ences in distribution of labeled endotoxin 
could be detected one hour after its intrave- 
nous administration to normal or carbon tetra- 
chloride treated guinea pigs. In addition rate 
of clearance of the endotoxin from the blood 
of the 2 types of animals did not differ. The 
mean endotoxin content found in blood 1, 2, 
3 and 5 hours following the intravenous in- 
oculation of 200 pg was 6.2, 5.6, 4.2 and 3.8 
p g  respectively. 

Discussion. Our results show that carbon 
tetrachloride treated or starved guinea pigs 
are more susceptible to intravenously injected 
endotoxin than are normal animals. Liver 
damage is the major change caused by these 
treatments. Starvation brings about a fatty 
metamorphosis while injection of carbon tet- 
rachloride causes a central lobular necrosis in 
addition to fatty metamorphosis( 1,2). 

'The short period of time required for the 
carbon tetrachloride treated animals to suc- 
cumb is reminiscent of the results of McLean 
and Weil( 7 )  who found that dogs might die 
in 2 hours following intravenous injection of 
eiidotoxin if the liver was bypassed by an 
Eck's fistula. The possibility must be con- 
sidered that the carbon tetrachloride suffi- 
ciently damaged the liver to render it ineffec- 

tive thus producing, as far as its function with 
respect to endotoxin is concerned, what 
amounts to an Eck's fistula. That the dam- 
aged liver trapped as much CrS1 as the nor- 
mal liver might be used as a legitimate argu- 
ment against this explanation. However, if 
we assume that the Cr51 label represents en- 
dotoxin-and we agree that this can be only 
an asumption (Braude et aZ.(S))-we could 
postulate that while the damaged liver could 
remove the endotoxin from the blood stream, 
it could no longer render it pharmacologically 
inactive. 

It is not known what role this increased 
susceptibility to endotoxin has in rendering 
starved or carbon tetrachloride treated guinea 
pigs susceptible to1 a fatal enteric infection 
with ShigeZZa flexneri. VCye have not been able 
to demonstrate this material in the blood 
stream or organs of animals experimentally 
infected with. this organism, but i t  may be 
that the available technics are not sufficiently 
sensitive to detect it. Thus a t  present we 
may only speculate that decrease in resistance 
to this toxic product may be a factor which 
brings about death of the infected guinea pig. 

Summary. Pretreatment of Hartley strain 
guinea pigs either by subcutaneous injection 
with carbon tetrachloride or by 4 day period 
of starvation renders them more susceptible to 
intravenously administered endotoxin. The 
LDRo for normal animals is in excessl of 1300 
pug; for starved animals 52.8 pg and fotr car- 
bon tetrachloride treated animals 4.2 pg. Dis- 
tribution of CrR1 label of Cr"l tagged endo- 
toxin in organs of normal animals which sur- 
vive intravenous dose of 52 pg of endotoxin is 
the same as that in carbon tetrachloride 
treated animals which succumb following this 
challenge. 
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The beneficial effect of the fluoride ion upon 
incidence of dental caries has stimulated in- 
terest in the metabolism of fluoride both in 
calcified and in non-calcified tissues. The 
kidney has been of particular interest because 
it is the major route of excretion of absorbed 
fluoride. The amount of fluoride in non-cal- 
cified tissues has been difficult to evaluate 
analytically because i t  is found in minute 
quantities (micromoles,'kg) . However, de- 
velopment of the crystal scintillation counter 
has allowed application of radiotracer technics 
to certain facets of soft tissue fluoride me- 
tabolism. The most useful radioisotope of 
fluoride is F18 which is a positron emitter with 
a half-life of 109.7 minutes( 1 ) .  

Procrdurc. Each of 4 male rats (A-L))  
was given a 1 ml intraperitoneal injection of 
radiofluoride in a saline solution containing 
0.2 ppm stable fluoride. Two other animals 
(E.F) were each given a 2 ml injection of the 
solution. Three of the animals (A.C,E); were 
heminephrectomized 10 days before the ex- 
periment, and the remaining kidney was re- 
moved on the morning of the experiment. 
Each animal was sacrificed 80 minutes after 
injection. The soft tissues. digested to solu- 
tion in 5 N NaOH on a steam bath, were di- 
luted to a 2 5  ml volume. The humeri were 
dissolved by shaking them i n  dilute HCl. Ra- 
diofluoride contents of the tissues were deter- 
mined by using a well-type crystal scintilla- 
tion counter to measure radioactivity in a 10 
ml aliquot of the dissolved tissue. These 
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measurements were made over %minute pe- 
riods and were corrected for background 
count, volume and radioactive decay to one 
point in time. Chloride contents were deter- 
mined by the wet ash procedure described by 
Caster, AfacDonald and Armstrong ( 2 ) .  Wa- 
ter contents of the fresh tissues were evalu- 
ated by loss in weight on drying a t  100°C. 

Table I presents in 3 ways the 
mean radiofluoride concentrations found in 
the soft tissues of normal and nephrectomized 
animals. These data (Columns IT and 111) 
show an elevation of the absolute radiofluoride 
concentration in the tissues of the animals de- 
prived of kidney function. However, no 
marked change in the pattern of soft tissue 
distribution of fluoride occurred as a result 
of nephrectomy. This fact is best seen from 
Table IT in which radiofluoride concentration 
in the water of the soft tissues is compared 
with that of the plasma water. This ratio of 
fluoride concentration does not appear to dif- 
fer in normal and nephrectomized animals. 
The tissues can be divided (Table 11) into 4 
groups: 1 )  Brain tissue had lowest relative 
radiofluoride concentration. 2 )  Tail tendon 
was the only soft tissue which had a radio- 
f uoride Concentration greater than plasma 
water. 3 )  Heart muscle and skeletal muscle 
had a radiofluoride concentration close to one- 
half the concentration present in plasma 
water. 4) Skin, liver and testicular tissue 
showed a range of concentrations, when com- 
pared to plasma water concentrations, with 
a high of 0.90 for skin tissue water and a low 
of 0.68 for liver tissue water. 

Table T also gives tissue concentrations of 
radiofluoride in counts per microequivalent 

Results. 


