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Physloiog!cal regeneration of the epithelium of the :mall intestine has been studied chiefly in mammals 
[1 .3 ,  4. 5. 6]. Sea.,,onal changes in the flog intestine have been studied only by A. M. Vasyutochkin [2], who 
found dqat in ~he mucous membrane of the frog intestln_-, disintegrative processes predominate over repair pro- 
cesses in the winter while the contrary Is th~ case In d~e spring. In order to find whether the results obtained 
on mammals ate general or whether they apply only to the one class, it has been necessary to carry out dmilar 
expertment~ on repre~ntatlves of other classes including the amphibia. 

The ahn of ~e  present Lnvestfgadon has been to find whethe: those factors such as hunger, diet, and sec- 
tion of hhe sciatic nerve which have a decided effect in the case of mammals ar~ a l~  effective in the amphibia. 

EXPERIMENTAL METHODS 

The experiments were carried out on the crested newt (Triturus cristauls) ha summer and winter. In the 
summer, the animals were caught in the re~rvoirs near Moscow shortly before the experiment was begun, while 
in winter the animals were reed which had been kept for a con~Idcrable time in the laboratory. They were ~ed 
eaice per week. Eefore the begtm~ing of t~he experimer, t. the newts were sLarved for 5 days. Two experiments 
to find the effect of food. and one to find ~e effect of sciatic nerve section on the atLmber of mitoses in the 
mucous membrane of the small intestine ~ere carried cUL The animals were killed by decapltaLton. The small 
Intestine was removed Intact, Part of the intestine (the caudal pordon of the 0nterior half of the whole intestine) 
was fixed In Carnoy'$ solution. Paraffin sections 7~ L,hick were cut and stained in hematoxylineosin. A count 
was made of the different phases of the mitoses in the subepithelial outgrowths of the mucous membrane of the 
small Intestine. The mitotic activity was expressed in. each cam as the number of mitoses per 1,000 cell,, 

The first exl~riment was carried out on 42 newts. Eight animals were killed in the fasting condition, and 
the ren,ainder were fed at 10 a,m,, after which g were killed ~f,er 2 horns, 8 aft~ r 6 hours, 9 after 10 hours, and 
8 after 20 hours (from the rime of feeding). Lq each animal 2,070 cells w~,,, "x qnecL 

EXPERIMENTAL RESUI,T$ 

It can be seen from Table 1 that 2 ~hours after feeding there Is no difference in the number of tattoos 

between fasting and fed animals. Six hours after feeding there is an increase In the ntu~ber of mitoses, l~nh 
difference Is statistically significant. The probability of such a difference arising by chance is less than 0.01. 
Ten hours after feeding the number of mitoses in the subepithelial outgrowths was reduced to the same level at 
in fasting animals, and was still the same after 20 hours. 
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The gffect of Feedin~ on Mitotic ~ t e  tn the Mucous 
Membrane of the Small Intestine (First experiment) 
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As the newu were killed at varlo~ tlm~s of 
day, the question arose as to whether the 017mve { 
changes in the number of mitoses were d ~  to 
diurnal variation and not to time after feeding, 

To decide this qLtettion, we carried out an 
experiment in the winter on24 new, .  All the 
animals were killed at 4 p.m.t O - fasting, 8 - 
trier 3 hours, and 7 - after 6 hours from the time 
of feeding. The last time interval was chosen 
because it, flze previous experiment dn increase 
the number of mito~et was observed e hours after 
fee:big, The kill:ag ~i,~ 3 mutt  was carried out 
to determine an {=:net l~ . l t  to me ~::..r for t he  
Inc~ea~ in mitose ~,l C~It exlxrin,-~-~t 4,000 cellt 
were exafa~ed in ,~.,r n*.wt. 

,*he remit, of the cotmtt are shown in Table ~. 

in the ~eeond experiment, the number of 
mitoses in the subepithelial outgrowth of the small 
intestine in fasting newts was 10.6 per LO00 celh, 
After 3 hours, the number of mitoses ,bowed t 

sh~p increase t~ P~.l per 1.000. After 6 horns, the number was 20.3 per 1.000. 

There was no change in ~ e  relative nmnbers of the different phases. 

The result, of the second experiment thow that the lnczezut in '~e numbe: of mitoses 3 and 6 houri after 
feeding are due to feeding, and ate n~t the tesu!t of a diurnal v~'lation of mitotic activity, because t~ie newts 
were killed at the tame time of day. Thus. ln.amphibla at in mammals, feeding Lames an lncrea~ in the rate 
of miss i s  in the mucou~ m e m k a n e  of the intestine and ~ e  increases occur at the same ~;me. 

TABLE 2 

Ti~e Effect of Feeding on the Mitotic Rate In 
the Mucous Membrane of the Small Intestine 
(3econd experiment) (Number of mitoses pe~ 
1.000 cells) 
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TABLE 3 

Effect of Sciatic Nerve Section on Mitotic 
P~te In lhe Mucous Membrane of the Small 
Inte;flne. Number of Mitoses per 1,000 Cells 
(Tl-ard experiment) 
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The third experiment was carried out to find how mitotic activity is affected by stimuli unrelated to diget- 
Lion. At stimulus we used sciatic n,,rve section, which it known to cause a considerable increase in mitos,  s in 
the epithelium of the crypts of Lieberkuhn In mammals. 
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The experiments were carried out In t.he strmmer on 20 newth 7 of which were controls, aitd 13 of which 
had the sciatic nerve cut ( f i -3  houri.and 7-fottIr mlnutel befote killing). All the animals were hilled at t/}e 
tame time (at 4 pro). Two thousand cells we~e examhted In each animal. The results are ~hown In Table 3, 

It can be seen from Table 3 that a sharp increase In the number of mitoses occurs 40 minutes after section 
of  die setatie nerve, and this increase Is staustleall F significant. Three hours after tile nerve section there It 
still a ~tgniflcatR lncseare. 

The results of all the experiments falied to show any seasonal effecL Tills Is perhaps because In winter tim 
ne~,*ts h'ere kept in tile warmth and were lea, 

From these results we may conclude tlzat t3~e effect of adequate and Inadequate stimuli on the mitotic 
acti~i,'y of the eplthelitm~ of the crypu o[ Lteberkuhn in mammals, and on the ho,,fio!ogous but structurally distinct 
subepitheiial outgrowths in the amphibian intestine is substantially the same. The fact tt,.~t In both amphibia and 
mammals,  representatives of widely separated groups, adequate and inadequate stimuli lncrea~ the number of  
mitoses in the small intestine, suggests that the effect is also general for other ~peele$. 

S U M M A R Y  

The physiological regeneration of  the e?~ ,e l ium of  the mucous membrane of  the small intestine was 
studied in ne~..ts in summer and in winter. Tl*e hUrt, bet of  mitoses was ;ncreased in the subeptt.heHal intestinal 
~utgrowth in 3-6 hours after feedL':g. In I0 ~*u:s after ~e  food Intake the number of mitoses decre.a~d to the 
level, which is characteristieofhung'~: a,tlma~. In 20 hours the mitotic activity was almost the same. Tiae 
number of  mitoses in the epithelium of  the rr.ucuus membrane of the small intestine of newts shows pronounced 
increa~ in 40 minutes and in 3 hours after "~e reac t ion  of sciatic nerve. These data coincide with those which 
were .'ound in the study of phy.qologlcal re.gemeratlon of small bttestine in mammals.  
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