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Disturbances of contact hydrolysis of carbohydrates and of enzyme production by the
intestinal epithelium observed in animals with sarcoma 45 and also in intact animals

and animals with tumors treated with thiophosphamide and 5-fluorouracil did not arise
in adrenalectomized animals receiving 1% NaCl instead of water. If these animals were
given hydrocortisone, the usual changes were observed.

An earlier investigation [2] showed that administration of certain chemotherapeutic antitumor drugs
to intact animals causes marked changes in contact hydrolysis of carbohydrates and in enzyme formation
in the intestinal epithelial cells, A decrease in the intensity of these processes also is observed in animals
with implanted tumors. Single injections of the same compounds lead to temporary restoration of the nor-
mal values of these indices of intestinal epitheliam function [3]. On the other hand, adrenocortical hor-
mones have been found to regulate contact digestion {1].

The object of this investigation was to study how changes in contact hydrolysis of carbohydrates in
animals with sarcoma 45 and also in intact animals and animals with tumors treated with thiophosphamide
and 5-fluorouracil, depend on the state of adrenocortical function.

EXPERIMENTAL METHOD

Experiments were carried out on 190 noninbred albino rats of both sexes weighing 160-180 g, All
the adrenalectomized animals were divided into eight groups. The rats of groups 1 and 2 were injected
with chemotherapeutic antitumor compounds and given ordinary water (group 1) or 1% NaCl instead (group
2) to drink, The animals of groups 3 and 4 were given salt; in group 3 the chemotherapeutic substances
and hydrocortisone were given simultaneously, while in group 4 hydrocortisone was injected for three days
before the experiment., Healthy rats and rats with intact adrenals treated with the chemotherapeutic sub-
stances acted as controls for these four groups.

The rats of groups 5 and 6, which received salt, were inoculated with sarcoma 45, but in group 6, by
contrast with group 5, for the three days before the experiment the animals received hydrocortisone. In
groups 7 and 8 the rats with sarcoma 45 and receiving salt were injected with chemotherapeutic antitumor
compounds, and the animals of group 8 in addition received hydrocortisone for the three days before the
experiment. Healthy rats and rats with tumors acted as the control for groups 5-8.

The adrenals were removed by the same method as in [1]. The substances were injected intraperi-
toneally once a day: thiophosphamide in a dose of 0.16 mg/kg, 5-fluorouracil (20 mg/kg), and hydrocorti-
sone (0.015 mg/kg). The tests were carried out when the tumor was two weeks old and three days after
injection of the antitumor compound.
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Fig. 1. Relationship between changes in contact hydrolysis of sucrose (I) and starch (II) and invertase
activity of homogenized pieces (II) of the proximal (top columns) and distal (bottom columns) portions
of the small intestine after injection of thiophosphamide into intact animals and the state of their
adrenocortical function: 1) healthy animals; 2) intact animals after injection of chemotherapeutic
compound; 3) adrenalectomized animals receiving ordinary water to drink; 4) the same animals re-
ceiving 1% NaCl instead of water; 5) combined administration of chemotherapeutic compound and
hydrocortisone to adrenalectomized animals receiving salt; 6) the same animals but three injections
of hydrocortisone given.

Fig. 2. Relationship between changes in contact hydrolysis of sucrose (I) and starch (III) and invertase
activity of homogenized pieces (1) of the proximal (top columns) and distal (bottom columns) portions
of small intestine after injection of 5-fluorouracil into intact animals and state of their adrenocortical
function. Remainder of legend as in Fig. 1.

Invertase and amylase activity on the surface of the mucous membrane and the invertase activity of
homogenized pieces of intestine were investigated by Ugolev's method [4] in segments from the proximal
and distal portions of the small intestine. In this way it is possible to assess the intensity of contact hydrol-
ysis of sucrose and starch respectively and the enzyme-forming function of the intestinal epithelium.

EXPERIMENTAL RESULTS

In the experiments of series I, the results of which are shown in Figs. 1 and 2, the indices of intes-
tinal epithelial function chosen for study were investigated during administration of the chemotherapeutic
antitumor compound to animals without tumors. Contact hydrolysis of sucrose in the proximal portion of
the small intestine after administration of both compounds to the adrenalectomized animals receiving ordi-
nary water to drink did not differ significantly from that in the treated animals with intact adrenals, Ap-
proximately the same decrease in the intensity of contact hydrolysis of sucrose was observed, incidentally,
in adrenalectomized animals without additional treatment [1]. Administration of the compound to adrenal-
ectomized animals receiving 1% NaCl instead of water prevented the changes in their intestinal epithelial
function [1], and no disturbance of contact hydrolysis of sucrose was observed. A disturbance did arise if
the compounds were injected together with hydrocortisone; a single dose of hydrocortisone was sufficient
to reveal the harmful action of 5-fluorouracil, but when thiophosphamide was given, the hydrocortisone had
to be injected for two further days between the time of giving the thiophosphamide and the time of the ex~
periment. The invertase activity of the homogenized pieces of intestine from adrenalectomized animals
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TABLE 1. Relationship between Changes in Contact Hydrolysis of
Carbohydrates and Enzyme Formation in Intestinal Epithelium of
Animals with Sarcoma 45 and Animals Receiving Thiophosphamide
and 5~Fluorouracil and the State of their Adrenocortical Function
Function (M +m).

Invertase activity Amylolytic
A S
Test object Grf)up of (mg %) athlVltY ‘;“
animals surface of . surface o
mucous homogenate| mucous

membrane membrane

1 47,1+2,1 [:69,1+3,5 69,8+9,7

11 27,8+1,7 | 51,4+3, 78,138,2
HI 45,5+3,0 | 71,4+2,9 68,0+12,2

Proximal portion v 37,3+1,6 | 50,4+4,2 79,31+4,3
v 51,2-44,2 { 74,742,3 36,1+46,2

VI 41,2+3,2 | 48,4+2,9 58,9+8,5
VII 52,7-44,7 | 60,9+5,2 4]1,8+4-10,4
VI 51,1+4,8 | 63,5+8,6 40,1+10,9

1 16,9+2,4 | 30,143,7 63,2+8,4

1I 7,61,6 | 13,9+3,4 66,8--5,8
I 13,9+1,6 | 30,0+3,9 70,7+10,7
Distal portion v 18,141,8 | 37,0+2,0 49,2-+10,8
\Y% 13,4+1,5 { 22,0+1,8 60,7+8,3

VI 11,541,1 | 22,1+2,6 69,7+5,8

VI 16,9+1,5 | 25,4+1,9 32,4+9,7

VIII 13,8+1,7 | 25,9+2,8 30,6+7,4

receiving water to drink fell more after administration of 5-fluorouracil but less after administration of
thiophosphamide than that of animals with intact adrenals. However, these differences were more likely to
be due to the adrenalectomy itself than to injection of the antitumor compounds. This conclusion is con-
firmed by the fact that in the animals receiving 1% NaCl instead of water there was no statistically signi-
ficant decrease in the invertase activity of the homogenized intestine compared with the healthy animals
receiving both 5-fluorouracil and thiophosphamide. A statistically significant difference was observed
only when the compounds were given together with hydrocortisone; in that case the decrease was more
marked when hydrocortisone was given for the three days before the experiment.

No statistically significant difference in amylolytic activity on the surface of the mucous membrane
was observed between the adrenalectomized animals receiving the compounds and the control,

In the distal portions of the small intestine the changes were similar in character to those in the
proximal, but they were less marked,

The results of investigation of the relationship between changes in contact hydrolysis of carbohydrates
in animals with sarcoma 45 and receiving chemotherapy and the state of their adrenocortical function are
given in Table 1. Growth of sarcoma 45 in adrenalectomized animals receiving salt was not accompanied
by the usual disturbances of the final stages of contact hydrolysis of carbohydrates and enzyme formation
in the intestinal epithelium observed in animals with intact adrenals. These disturbances did occur in rats
receiving hydrocortisone for the three days before the experiments,

After a single injection of thiophosphamide into the adrenalectomized animals with tumors, these
processes showed more appreciable change by comparison with the same animals not receiving the com~
pound. However, the contact hydrolysis of starch was appreciably disturbed. Injection of 5-fluorouracil
led to a significant decrease in the invertase activity of the homogenized pieces of intestine, Combined
administration of the antitumor compounds and hydrocortisone, unlike administration of hydrocortisone
alone, did not cause a disturbance of the initial stages of contact hydrolysis of carbohydrates, by compari-
son with the results for adrenalectomized animals with sarcoma 45 not receiving chemotherapy.

Contact hydrolysis of starch after combined administration of the chemotherapeutic compounds and
hydrocortisone was considerably reduced in intensity, although in the proximal portion of the small intestine,
because of the great individual variations, the differences between the mean values of amylolytic activity
in the treated and untreated adrenalectomized animals with sarcoma 45 were not statistically significant
(P>0.05).
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The changes in the state of intestinal epithelial function in animals with experimental tumors and in
these and intact animals treated with certain antitumor chemotherapeutic compounds were thus shown to
be dependent on adrenocortical hormones. No disturbances occurred in adrenalectomized animals re-
ceiving 1% NaCl instead of water to drink, but they did arise if the animals were given hydrocortisone,
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