ONCOLOGY

CHANGES IN MECHANISMS OF INFLUENCE
OF THE HYPOTHALAMUS ON TUMOR DEVELOPMENT

Yu. N. Bordyshkov UDC 616-006-092:616.831.41

Electrical stimulation of the hypothalamus if commenced aftertransplanationof tumors stimuiates
their growth. This stimulation by the hypothalamus Is effected through the adrenul cortex, The biochemical
link in the tumor cell itself through which the corticolds act is ribosomal proteln synthesis.
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It has previously been shown that high-frequency clectrical stimulation of the hypothalamus of thres-
hold Intensity, carried out a long time before transplantation Inhibits growth of sarcomas 45 and di-1, whils
on the contrary, stlmulation of the hypoih alamus after transplaniation stimulates their growth {9].

In the present investigation the object was to determine the pathways through which this eifect on
the hypothalamus on turmor tissue {3 brought about,

EXPERIMENTAL METHOD

Electrical stimulation of the hypothalamus {/see, 0.5 msec) was applied three times datly for perlods
of 45 sec through permanently implanted elecirodes, producing a well=deflned somatle response. Iowever,
this stimulation did not produce stress because it was used only In thresheld intensiiy.

The method of implaating the electrodes was deseribed previously {2, 8],

The experiments of series I were performed on two groups of animals. In group 1 (21 animals) ¢leg-
trodes were hmplanted inlo 11 animals and 10 acted as controls. Three days later 2 hepstoraa RS- waz
transplanted into all the animals, and stimulation began next day. All the animals were sacrificed 17 days
after the beginning of stimulation and thelr twmors were welghed. The animals (33) of group 2 were Inogule
ated with sarcoma 45 one week before the beginning of clectirical siimulation of the hypothalamus. Flve days
after travsplanmialion, bilateral adrenaleclomy wns performed on 12 anlmals which were thea kept In warm
cages, recelving milk with 0.8% scdlum chloride instead of water. Stimulation of the hy mi}migwas was 03p~
ried out in 7 adrenaleciomlzed anlmals. Elecirieal stimulation of the animals of graup 2 {except the cone
trols, and only the adrenalectomized anlimals) staried the day after adrenalectomy and continued for ¢ days,
after which the tumors In all the animals were measured and their volume calculated from Schreek’s for-
mula. Fourtzen anlmals with a sarcoma 43 acted 2s controla,

The experiments of series Il were performed on three grouns of anlmals with a kepatoma RS-1, In
the animals of group 1 81) the cifect of hypethalamie stimulntion was studied against a background of nde
ministration of amphensn, a drug selectively inhibiting advenal coriical function [3). Hypothalomic siimul=
ation was started 10 days altzr transplantalion of hepatoma NS-1. Amphenon was given via gastrie tubs In
a dose of 10 mg in the form of a suspension in physiciogleal saline bafore stimulation of the h; 'pazm’i:muw
In the course of the experiment each animal veceived 100 mg of the preparation. Ia the 40 aud mals ¢ group
2 the effect of hypothalamic stimulation was siudled against the background of administration of ribonuclesse
{RNase), desoxyribonuclease {(DNase), and methylhiouracll (ITL). RMase (Hungarian manufaciure) aad
DNase {Soviet manufacture) were injected Intravenously In doses of 70 mg before the poriod of silmulatlon
{5 times allogether). MTU was given throuzh a gousiric tule a5 2 suspension In milk {10 mg dally for 18

days).
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The hepatoma RS-1 was transplanted 5 ds
animals of group 3 the effest of hypothaiam!

TABLE 1. Effcct of Hypothalamlic Stimulation on Growth of Sarcomas In Adrenal-

ectomized Animals

Group No. Character of procedure Size of tumor {in cm®) P
1 Control 13.613.4 <0.05 {1-2)
2 Stimulation of hypothalamus 26.4:4.6 >0,05 {1-3)
3 Adrenalectomy 9.0523.5
4 Adrenalectomy+ stimulation 10.0£4.5 <0.02 (2-4}

TABLE 2. Effect of Hypothalamic Stimulation on Growth of Hepatoma RS-1 with

Inhibition of Adrenal Cortex by Amphenen

Group Ne. Character of procedure Size of tumor (in em®) 2
1 Control (» = 9) 19.2%0.84 <0.02 (1 and 2)
2 Stimulation of hypothalamus 28,924,060 <0.02 {2 and 3}
(=7
3 Stimulation + amphenon {n=§] 15.823.1 >0.03
4 Amphenon (g = 7) 15.2:2.24

TABLE 3. Changes in Weight of Tumors In Animals with Hypothalamic Silm-
ulation Against the Background of Action of RNase, DMase, and MTU

Group No. § = Char ac:cr o! pmedzzre Welght of tumor (in g) P

1 Control {n=8} 8.0:0.33

2 Hypothalamic stimulation 16.0+ 0.58 <901
(n=8)

3 RNase {n=5) 5.7:0.50 <0.061%

4 Stiraulation + RNase {n=5) §.2¢0.51 <3603

5 DNase (n=5} 9.0 1.38 > 0.63

6 Stimulation + DNase (n=5) 12.2: 175 <0.02

7 MTU (n=7 9.5%0.80 > 005

8 Sarcolysia + stimulaiion 11.2:1.19 <0.61
{=7)

TABLE 4. Effect of Hypothalamic Stimulation on Growth of lepatoma RS-1

Against the Background of Sarcolysin

Waight of tumior {In g)

Group No. | Characier of procedure P
1 § Conirol in = 8) 8,0£1.87 <0.001 {1 and 2}
2 Sarcolysin {3 = 5) 2.210.83 ROL0% (3 and 3}
3 Barcolysin + stimulation 6.121.50 <082 (1 and
(n=1
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XPERIMENTAYL RESULTS

In the animals of serles I subjected to hypothalamie stimulation,the tumors grew more intensively than
{n the controls. The mean welght of the tuniors in the stimulated animals was 14.2 g and in the controls
8.1 g (P <0.001). Similar results were oltained in the animals of group 2 (Table 1),

Series I also showed that adrenalectomy abolishes the stimulant action of the hypothalamus on tumor
growth, although In itsclf {t had no siatlstically significant effect on tumor growth,

The results of series I {Table 2) showed that fnhibitlon of adrenal cortical function preverts the sti=-
mulant action of the hypothalamus on tumor growth. Amphenon itself had only a tendency to {nnlibit tumor

growth,
Table 3 shows that inhibition of thyrold function does not prevent the stimulant effect of the hypotha~
lamus on tumor growth.

The study of the concrete pathways of the hypothalamic effect showed that it i3 evidently associated
with activation of ribosomal protein synthesis in the tumor cells and had no direct relationship to changes
fn DNA function {sce the action of RNase and DNase In Tabls 3}.

The animals recelving sarcolysin stimulation intensified tumor growth when inhibited by sarcolysla
{Tablga 4}.

It has recently been found that the primary effect of sarcolysin is inhibition of oxidative phoap’mryiav
tion, coninected with injury to the structure of the mitochondria [1, 7]. Initially. sarcolysinstimulatesboth
oxidative phosphorylation and DNA biosynthesis, and only later does it inhibit fucorporation of various pra-
cursors into RNA and DNA [1, 8, 4, G6]. However, it is very Imporiant to note that RNA synthesis de nove
not only was not inhibited, Sul was actually lotensified by comparison with that In tumor cells not damaged
by sarcolysin [11]. Accordingly, sarcolysin when administered to an animal before stimulation of the hypo=
thalamus did not prs::ven! RNA synthesls, thus permitting hormonal influences arlsing from the hypothalamus
and acting through the adrenal cortex to stimulate metabolizm in the tumor tissue. During the actlon of
RNase, however, when this pathway was blocked, the hypothalamus no longer had any nfluence on the tumoz
tissue,

The study of localization of the tip of the stimulating clectrodes in the braln of all the experimental
animals showed that they were situated In various nueclel of the middle and posterior hypsthalamus {nuelous
of the mamillary body, tuber cinereum, dorse~medial hypothalamie nucleus, latéral hypothalamie zone).

No definite relationship could be'found between the hypethalamic effect and localization of the elecirode In
a particulor nucleus.
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