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One of the most marked disturbances of the ac t iv i ty  of the digest ive apparatus in lead poisoning is the  symp- 

tom of lead colic.  The pathogenesis of this symptom is not yet  clear.  Many investigators have at t r ibuted the tend- 

ency towards spasms of the intest ine in patients with lead poisoning to lesions of various parts of the nervous appara-  
tus of the intest ine [3,4,11,14], and only a few writers have at t r ibuted it to the direct act ion of lead on the muscle 
[12,13]. However, the results of the invest igat ion by this lat ter  group proved contradictory,  especia l ly  in re la t ion to 
the character of the act ion of lead solution on the tone of the isolated intestine. According to some authors [12,13], 
lead ace ta te  abolishes the peris tal t ic  waves and increases the tone of a strip of the smooth muscle of the gastrointes- 
t inal  tract; according to others [3,4], i t  never produces an increase in the tone of the isolated intest ine but, on the 
contrary, i t  lowers the tone and weakens the per is ta l t ic  waves. Accordingly,  several  investigators have concluded 

that  the c l in ica l  picture of lead  col ic  is independent  of the local  ac t ion of lead on the intest inal  muscle and that 
the re laxat ion of the isolated intestine is associated with s t imulat ion of the sympathet ic  nerve endings. 

The object  of the present investigation,  a continuation of previous studies [6,7,9], was to de termine  the reac-  
t ion of the isolated intest ine of heal thy animals  and animals with lead poisoning to the loca l  ac t ion  of lead. 

E X P E R I M E N T A L  M E T H O D  

Experiments were carried out on isola ted segments of the smal l  intestine of guinea pigs by the usual method. 

The  isolated intest ine remained  v iable  for 3-4  h and exhibi ted its character is t ic  per is ta l t ic  waves. Recordings were 
made on a stationary kymograph simultaneously from two segments taken from a heal thy an imal  and one with lead 

poisoning. The degree of re laxat ion  and contract ion in response to introduction of solution of l ead  ace ta te  into the 
rece iver  were taken to ref lec t  re laxat ion  and an increase in the tone of the isolated segment,  respectively.  The  am-  

pl i tude of the contract ion was expressed in mil l imeters .  The working concentrat ion of lead ace ta te  in the receiver  
was 0.02, 0.05, 0.1, 0.25, 0.5, 0.75, 1.0, and 5%. Each successive solution was added to the receiver  (capac i ty  20 
ml) after the preceding solution had been rinsed ont. To prevent  precipi ta t ion of the lead salt t o  the bottom of the 

receiver ,  air  was bubbled from tubes for aerat ing the solution. In addit ion,  from t ime  to t ime  the solution in the 
receiver  was mixed by a stream of air from a syringe. 

The animals  were poisoned with a 5 and 25% solution of lead ace ta te  by mouth in doses of 5 and 25 mg/100 g 
body weight (groups 1 and 2, respectively).  The cr i ter ia  of poisoning were the changes in body weight and in the 
blood picture (hemoglobin concentrat ion,  numbers of re t icu locytes  and erythrocytes with basophil ic granules). In 

a l l  the animals ,  changes in the blood at  the t ime  of the exper iment  demonstrated the development  of acute and 
subacute poisoning. The periods of poisoning in most guinea pigs of group 1 were 1.5-2 months, and in a few ani-  
mals from 42 to 90 days. In the animals  of group 2, the duration of poisoning varied from 9 to 22 days. Altogether,  
98 guinea pigs were used in the exper iment ,  made up of 43 healthy animals  (series I), 32 poisoned with 5~ lead  so- 
lution (series II), and 23 poisoned with 25% lead  ace ta te  solution (series III). For a quant i ta t ive  analysis, experiments  

were carried out on 45 male  guinea pigs of approximate ly  equal  weight, with 15 animals  in each series. 

Altogether 498 tests were made with different doses of lead ace ta te ,  including 24 with a 0.02% solution, 57 
with a 0.05% solution, 81 with a 0.1% solution, 92 -- 0.25%, 126 - 0.5%, 17 -- 0.75%, 87 -- 1.0%, and 14 with a 5% 
solution. 
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Graph of relat ionship between doses and effects produced by 

them (in probit by the method of Litchfield and Wilcoxon): 

t) hea l thy  animals;  II) poisoned with 5% lead  solution; III) poi- 
soned with 25% solution; a) EDI6; b) EDg0; c) ED84. 

The quant i ta t ive  analysis of the exper imenta l  data was carried out by the method of Litchfield and Wilcoxon, 
based on the study of the relat ionship between the logarithms of the exper imenta l ly  tested doses and probits corres- 

ponding to the observed effects [2]. By this method,  graphs can be plotted ref lect ing the relationship between the 
doses and the effects they produced, the mean ef fec t ive  dose (ED~0) and the standard error of this mean can be deter-  

mined and, f inal ly,  the pharmacolog ica l  ac t iv i ty  can be compared.  

E X P E R I M E N T A L  I N V E S T I G A T I O N  

The experiments  showed that  the act ion of lead ace ta te  solutions on the isolated segment  of intest ine,  whether 

from the heal thy animals  or from animals  with lead  poisoning, caused an increase in its tone, changing into a state 

of contracture when the concentra t ion of the lead ace ta t e  was increased. This contracture was reversible if  the con- 
centrat ion of lead ace ta t e  was low (0.25 and 0.5~ solution). When more concentrated solutions of lead  aceta te  were 
appl ied  to the isola ted intest ine,  the in tes t inal  contractions reached a considerable ampl i tude ,  and the pen of the 
myograph rose 60-70 mm above the i soelec t r ic  line. In these experiments,  the contraeture was irreversible,  despite 
vigorous rinsing for a long period (30 rain). 

The  exper imenta l  results were used to plot  graphs of the relationship between the doses and the effect  they 
produced (see figure). The figure shows that  a considerable difference was present between the reactions of the iso- 
la ted  intest ine of the hea l thy  animals  and the animals  with lead poisoning to the loca l  ac t ion  of lead ace ta te  solu- 

tion. Whereas ED~0 for the heal thy guinea pigs was 4. 2 g / l i t e r ,  for those poisoned with 5% 1cad solution i t  was 2. 8 
g / l i t e r ,  and for those poisoned with a 25% solution of the lead salt  - 2.2 g / l i t e r .  Consequently, the dose of lead  

ace ta t e  producing an effect  in 50% of the exper imenta l  animals  was much lower than the equivalent  dose for the 
control group. S imi lar  relationships were observed when the values of EDt6 and ED84 were compared; these also con- 

f i rmed that  in the poisoned animals ,  the  contraeture of the isolated intestine developed at  lower concentrations of 
l ead  ace ta t e  than in the controls. 

So far as the  difference between the results in the two groups of poisoned rats is concerned,  as the mater ia l  

described shows, the greatest  changes were observed in the group of animals  poisoned with 25% lead  ace ta te  solution. 
The differences between the results of a l l  three series of experiments  were s ta t i s t ica l ly  significant.  Comparison of 
the data for the experiments  of series I and II showed that  PR = 1.50, and fPR = 1.47, so that  PR > fPR; for compar i -  
son of the experiments  of series I and III, PR = 1.91 and fPR = 1.47, so that  PR > fPR when P = 0.05. 

Hence, the react ion of the isola ted intest ine to the ac t ion  of the concentrated solutions invest igated was shown 
by an increase in the tone of its smooth muscle,  changing into a contracture.  In animals  p re l iminar i ly  poisoned 
with l ead  ace ta te ,  a contracture of the isola ted intest ine developed at  lower concentrations of lead ace ta te  than in 
heal thy animals.  Evidently, tend poisoning creates a special  predisposition to spasms of the intestine of contracture 
type, and this in turn may lead  to disturbances of the motor function of the  intestine. 
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