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Physlological regeneraton of the epithelium of the zmall intestine has been studled chiefly in mammals
{1, 3, 4, 5, 6). Seasonal changes in the frog intestine have been studied only by A. M, Vasyutochkin {2}, who
found that {a the mucous membrane of the frog intestine, disintegrative processes predominate over repalr pro-
cesses in the winter while the contrary is the case Inthe spring. In order to find whether the results obtalned
on mammals are generai, or whether tiey apply only io the cne class, It has been necessary w carry out similar
experiments on representatives of other ciasses Including the amphibia,

The alm of the present Investigation has been to find whethes those factors such as hunger, diet, and sec-~
toa of the sclatc nerve which have a decided effect n the case of mammals are also effectdve in the amphibla,

EXPERIMENTAL METHODS

The experiments were carried out on the crested newt (Triturus cristatus) In summer and winter, In the
summer, the animals were caught in the reservoirs near Moscow shortly belote the experlment was begun, while
in winter the animals were used which had been kept for a considerable time in the laboratory. They were fed
twice per week. Belore the beginning of the experiment, the newts were starvad for 5 days. Two experiments
to find the effect of food, and one to find the effect o sclatic nerve secticn on the number of mitoses in the
mucous membrane of the small intestine were camrled cut. The animals were killed by decapitation. The sinall
intestine was removed Intact, Part of the intestine (the csudal pordon of the anterior half of the whole Intestine)
was fixed in Carnoy's solutlen. Paraffin sectlons Ty thick were cut and stalned in hematoxylineosin, A count
was made of the dlfferent phases of the mitwses In the subepithelial outgrowths of the mucous membrane of the
small intestine, The mitotic activity was expressed in each case as the numter of miwses per 1,000 cells,

The flzst experiment was carrled out on 42 newts, Eight animals were kijled in the fasting conditlon, and
the ren.ainder were fed at 10 a.m,, after which 9 were killed af*er 2 hours, 8 afu 1 € hours, 9 after 10 hours, and
8 after 20 hours (from the tme of feeding). In each animal 2,009 cells we.. “x ~ined,

EXPERIMENTAL RESULTS

it caa be seen from Table 1 that € hours after feeding there is no difierence In the number of mitoses
between fasting and fed animals, Six hours after feeding there 1s an {ncrease in the number of mitoses, This
difference s statistically significant, The probabllity of such 2 difference arlsing by chance is less than 0,01,
Ten hours after feeding the number of mitoses {n the subepithelial outgrowihs was reduced to the same level as
in fasdng animals, and was still the same after 20 hours,
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T,AB_LI 3 As the newu were killed at various dmes of

The Effect of Feeding on Mitotic Rate in the Mucous day, the quesdon arose a4 lo whether tha obierve d

. changes (n the number of mitoses were dus to
Membrane of the Small Intestine (Plrst expertment) diumgal varlation and not w time after !eejjmg.

No, of Mltoses Per 1,000 Cells To decide this question, we cartied out an

_____aher feeding experiment In the winter on'24 newts, All the
Infasting | Jreer | after | after |after animals were killed at 4 p.m,t 9 — fasting, 8 ~
Rewis 2 hirs, 18 hrs, |20 hrsl 20hes, after 3 bours, and 7 — sfter 8 howrs from the e
: of feeding, The last time Interval was chosen
20 12 17 30 24 because In the previous experiment an incresse in
15 9 e )7 8 the number of miwset was cberved @ hours after
9' 3 2 110 18 feeding. The killlag siror 3 noure was carrled cut
;g :; g' 7 14 to detesmine an §uner Wt to wie s for the
1 12 21 {nereg. . 3% : 2
21 18 14 6 5 cieu I mitose 1 tals experimiznt 4,000 cells
1" 12 29 23 i were exarained {n esch newt,
a gg 32 ig R The resulte of the counis are shown in Table 2,
Onaverage 17] 16.3 | 23.1 | 15.6] 14.1 In the second experiment, the number of

mitoses in the subepithelia] outgrowth of the small

intestine In fasting newts was 10,6 per 1,000 cells,

After 3 hours, the number of mitoses showed &
sharp increase © 23,1 per 1,000, After 6 hours, the number was 20,3 per 1,000,

There was no change In the relative numbers of the different phases,

The resuits of the szcond experiment show that the increase In the number of mitores 3 and 6 hours after
feeding are due to feeding, and ase not the result of 2 dlurnal varlation of mitotlc actvity, becsuse Gie newts
were killed at the same time of day. Thus, in amphibla a3 In mammals, feeding vauses an {ncrease in the rate
of miwmsls In the mucous memb.ana of the intestine and the lncreases occwr at the samie time,

TABLE 2 TABLE 3
The Effect of Feeding on the Mitotic Rate In Effect of Sclatic Neive Sectlon on Mitote
the Mucous Membrane of the Small Intestine Rate ia the Mucous Membrane of the Small
(Second experlment) (Number of mitoses per Intestdne, Number of Mitoses per 1,000 Cells
1,000 cells) {Third experiment)
in Fasuns Alter feedlng
I After Sectlon of
Newts after 3hrs,}After 6 hrs Sciatic Nerve
11 26 20 Contol after 401 after 3
4 23 2 min hrs
9 A 20
9 30 25 7 21 pa)
1] 3] 18 19 19 12
10 22 7 it 25 12
8 i4 13 19 22 pra:
12 20 i6 2 20
4 7 25 18
7 9
Onaverage Averane
10.6 3.1 20.3 12, 20 19.3

The third experiment was carrled out to find how mitotic actvity {s affected by sdmull unrelated w0 diges-
don, Asstimulus we used sclatic nerve section, which Is known 1o cause a considerable increase in mitoses in
the epithelium of the crypts of Licberkuhn In mammals,
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The experiments were carried out {n the summer on 20 newts, 7 of which were controls, and 13 of which
had the sclatic nerve cut (6-3  hours,and 7 ~forty minutes before killing), All the antmals were killed at the
same time (at 4 pm), Two thousand cells wete examined in each antmal, The results are shown in Table 3,

it can be seen from Table 3 that a sharp tncrease {n the number of mitoses occurs 40 minutes after section
of the sciatic nerve, and this fncrease 13 staustically significant, Three hours after the nerve section there s
stitl a signiflcant increase,

The results of all the experiments failed to show any scasonal effect, This Is perhaps because In winter the
newts were kept in the warmth and were ted,

From these results we may conclude that the effect of adequate and Inadequate stimull on the mitwtic
actividy of the eplthelium of the crypts of Liebetkuhn in mammals, and on the hamnologous but structurally distinet
subepitheiial cutgrow ths in the amphibian intestine is substantially the same, The fact that in both amphibia and
mammals, representatives of widely separated groups, adequate and inadequate stimuli increase the number of
mitses {n the small intestine, suggests that the effect is also general for other specles,

SUMMARY

The physiological regeneration of the eithelium of the inucous membrane of the small intestine was
studied in newts in summer 2nd in winter. Tte number of mitoses was increased in the subepithelial intestinal
sutgrowth in 3-6 nours after feeding. In 10 hours alter the food {ntake the number of mitoses decreased to the
level, which is characteristicofhuny"y 2aimals. In 20 hours the mitotic activity was almost the same, The
number of mitoses in the epithelium of the mucous membrane of the small intestine of newts shows pronounced
increase in 40 minutes and in 3 bours after *ne resection of sciatic nerve, These data colncide with those which
were jound in the study of physiological re jeneraton of smnall intestine fn mammals,
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