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Elcctrleal stimulation of the hypothalamus if commenced aflertransplauatlonoftumors s t imulates  
their growth.. This stimulation by the hypothalamus is affected through the adrenal cortex, The biochemical 
link in the tumor cell Itself through which the cortleoids act is ribosomal protein synthesis. 

@ @ @ 

It has previously been shown that hlgh-frequency electrical sllmulatlon of the hypothalamus o[ th res -  
hold Intensity. carr ied out a long time before transplantation Inhibits grow~ of sarcomas 45 and ~I- l ,  wliil~ 
on the contrary,  stimulation of the h:~2~o~alamus after transplan~tlon stimulates their growth [OJ. 

In the present  investigation the object  wa~ to deter�9 the path~ays through which this etfc-ct o~ 
the hypothalam~s on tumor tissue Is brought a l g a l  

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

Electrical stlmtflation of the hypothalamus (41see, 0.5 reset) v,~s appllcd three times daily for perI~d~ 
of 45 see through permanently lmplanied o l d , r e d e s ,  producing a wcll-~deft~ed somatlo response.  I~wever~ 
this stimu~utlon did no~ produc~ s t ress  because It was used only ~n ~,roshold lnten~Ry. 

The method of Implanting the electrodes wa~ deseribvd prevlousIy [2, 8]. 

The experiments of ser ies  I were performed ou hoe groups of animals. In group I (21 animals) e l ~ -  
trodes were ~mpla~tcd in~ II animal~ and I0 acted as controls. T~rce' days later a hcpat~ma RS-I ~ 
transplanted Into all Lhe animals, aa~ stimulation began next day. tall the a~m~is were sacrlflced 17 d~y~ 
after the beglnalag o~ s~imuladon a~d their ~ors were wcIzhcd. The anlm~Is (3~) of ~oup 2 wc~e ~ -  
ated with sarcom~ 45 o~e week before the b~.-~go,~r#alng o! electrical sfimulatlon of the hyp~halamw~. F|w @.~y~ 
after trar.spl~ntatlou, bllateral adren~lectemy ~s performed on 12 anlma!s which were then kep~ in war~a 
cages, reoe!vln,g milk wtth 0.8% sodium ehlor~de Instead o[ t~a~cr. St!maladies of the hyl~othal.amus ~va~ r 
f led  out tn 7 adrenalm~AomIzed ant~al~. Elec~,eal  stimal~dga o~ t~he animal~ of gv~up 2 {excep~ ~ho c ~ -  
trols,  and only the adrenalect0mlzcd autmals} sm~r.~,i the day after adre~a!ectcmy and continued for  g day'a~ 
~ r  which the turc,,or~ In all ~ e  ~nlmal~ were  measured m~d the~v volume calculated �9 Schreek~ ~vi-- 
rnula. Fourteen au!mal~ wlt,h a sarcoma 45 aete~ a s  con~rel~, 

Tae e~periments of ser ies  tI were 9erformed on ~thrce gro~,p~ of animals wtC~ a hepat~ma P~-1. L~ 
the aufma{s of ~ o u p  I r the effect of hs '~u~b ,  mie s t i m u ~ a t ~  w ~  studied n ~ l a a t  abaekgrouad o~ ac~., 
ministration of ampheaon, a drug selec~dvely i~hibiti~g adrcr~at ccr~eal  function [5], H~q~otha!amIo ~!m~l-* 
aries was s~arted ]0 days ~ e r  trausp}auta~!~a, o~ hc~aloma ~S-.I. Amphcaon was given via ~s~r~c ~ub~ ~a 
a dose of I0 mg in the f~rm of a suspension tu physioioSlcal s~Hce b~fore sgmula tbn  of the h y i m ~ l a m u ~  
In the course  of the e . -~r lment  each anlm~i received 100 ra~ of E~e prep~ratlon, Lu ~d~e 40 autma!s C~ g v o ~  
2 the effec~ of h~?3~og~alamlc' stimulaL[on w ~  e,:<:dbd nZaiast ~he baek~oxound of admlnistra~i~n, of r i~ma~!eu~  
(tLNase), deso.irtbouuclease (DNase), a~d me@Q@i~iour,acfi C~ITb~. P.~ase ~{ungartan mamffac~u~e) ~n~] 
DNase {~viet  manufacture) were in]coted ~ntravem~ust:] in d~ze~ e$ 70 v~.~ before d~e ~er~od o[ s t lm~at lca  
(5 tlme~ al~ogether). I~tTU vca~ W e n  C~i'oc~h a ga~r te  ,:m~;~ a~ ~ ~uspcnzto~ tn m~.Ik (I0 mS ~aHy ~v~' 1~ 
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TABLE- 1. 
ectomlzed Animals 

Group No. I Chat.'acter of procedure size of tumor {In cm ~) 

1 ] Control . . . . . . . . .  ' ~  13.6~:3.4 
2 | Stimulation of hypothalamu~ 26.4~L4.6 
3 [ Adrenalcctomy 9.05-~L5 
4 | Adrenaleetomy+ stimulation 10.0~4.5 

Effect of llypothalamlc Stlmulatioa on Growth of Sarcomas ta Adrenab- 

P 

<0.05 (1~-2) 
>0,05 (1-3)  

<o.oz (z-4) 

TABLE 2. 
Inhibition of Adrenal Cortex by Amphen~t 

Group No. 

1 
$ 

Effect of Hypothalamie Stimulation on Growth of Hepator~ RS-1 with 

Character of procedure 

c o ~ = ~  ~n"': 's)' . . . . .  
Stimulation of hypoihalamu~ 
(n=V) 

Sdm~aladola ~" amphenon (n =8 
.~mphenon (a= 7) 

Size  of  tumor  (In cra~) ' 

19.2J:0.84 
28.9"4.00 

15,B~3.1 
152, ~ 224 

m 

P 

<0.02 (1 and 2) 
<0.02 (2 and 

>0.05 

Group No. 

1 
2 

TABLE 3. Changes in Weight of Tumors In. Animals with Hypotha!amIc SHm- 
ulation Against the Background of Action ef  ILNase, DNase, and MTU 

Character of procedure Weight of tumor (in g) 

4 
.5 
6 
V 
$ 

Control (n=8) 
Hypo~halamir stimulation 
(n=S) 

Stimulation * R~ase (n=5) 
DNas~ (n=5) 
Stimulation * DNase (n=5) 
MTU (n=7) 
SarcQlysln + sUmulag~o~ 

8.0:~0.39 
10.0 ~, 0..56 

5.7~ 0.,50 
5.2~0~51 
9.0 • 12~ 

12.2-~ 1.75 
9 . ~ 0 . 8 0  " 

l l ~ l . 1 0  

P 

<0.01  

<0.001 
<0.~01 
> 0.05 
<0,02 
> 0.05 
<0.01 

TABLE 4. 
Agalr~t the Backo~:o~nd of ~ c o l y ~ i ~  

Group No. 

I 
2 

Effect ot Hypo~halamIr Stlmu]atlon on Growth of Hepa~ma RS-I 

C~rae~er ~ p r o c ~ r e  
_ _ _ - . 

ConLrol (n = 9) 
Sarcoly~n {n = 5) 
8areolysin + sHmu~al~n 

W~Ight of V~nor ~ 

8.0:~1.~ 

6.1~1,.50 

P 

O.OO I (I a~a 2) 
�9 <O.~Ol (3 aud. ~) 
<0.0 2 (I axd 

The hcp~toma P~-I was ~ n s p h n ~ e d  5 days before thv b e ~ n t ~ z  of h ~ . ~ a h m t c  ~Imuk,~on. In ~ 
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EXPERIMENTAL RESULTS 

In the animals of series I subJectr to hypothalamlc stimulati0n, the tumors grew more intcnsIvely than 
in the controls. "l~e mean welght of the tumors in the stimulated animals was 14.2 g and In the control~ 
8.1 g (P <0.001). Similar rcsults were o)~talned in the animals of group 2 (Table I), 

Series I also showed that adrenalcctomy abolishes the stimulant action of the hypothalamus on tumor 
growth, although In Itself It had no skatlstlcally significant effcct on tumor growth. 

The results of series II (Table 2) showed that inhibiltiOn of adrenal cortical function p~'events the sti- 
mulant action of the hypothalamus on tumor growth. Amphcnon itself had only a tendency to [nhlblt tumor 
growth. 

Tablv 3 shows that Inhiblflon of thyroid function does not prevent the stimulant effect of the hypotha- 
lamus on tumor growth. 

The study of the concrete pathways of the hypothalamle effect showed that it is evidently associate~ 
with activation of ribosomal protein synthesis in the tumor cells and had no direct relatlonsMp to changes 
~n DNA ~unetlon (see tha action of RNase and DNa~e in Tabl~ S). 

The animals receiving sarcolysin stimulation In!easlfied tumor growth when inhibited by sareolysl~ 
(Tabl~ 4). 

It has recently been found that the pr imary effect of sarcoIysln is lnhibiUon of oxidative phosphoryht- 
rich, connected with In)ury to the structure of the mRochondria [ I, 71. In~tially. sarcolysln stlmulatesl~hh 
oxidative phosphorylatlon and DNA bIosyn~.csis, and only later doc-s It iruhibit incorporation of various ~ra- 
cursors into lhYA and DNA [ I, 3, 4, 6], However, it is very imporIant to note that RNA synihes|s do nov<) 
not only was not Inh~bRe;i, but was actually Intensified by eomparlsgn wlhh that In tumor cells not damaged 
by sarealys~n [ l I]. Accordingly, sarcolysln when admlnls~ered to an animal before stlmulati~)n of ~e h~o- 
thalamus d~d no~ prevent Pd~A synthesis, thus permitting hormonal imfluenees arlsing from the h~l>0hh~lamu.~) 
and acting through the adrenal cortex to Stimulate me~bol.~sm in th~ turner t!ssuc. Dur|ng the ~etlo~ c~ 
lhNase, however, when this pathway was blocked, the hypothalamus no longer had any IvJlue~ce on ~e ~umov 
tissue. 

The study of localization of t~ho tl~ of the stlraulaHng electrodes In the brain of all the expcrlmcntal 
animals showed that Lhcy wore situated in various nuclei o~ the middle and r, os ter lor  hyi'~thslamus ( ~ e l ~  
of the mare|l inty L~dy, tuber cI~ereum, dorso-medtal bypothMam~e nucleus, later~*l hyp~thalamt~ ~ne.). 
No definite relationship could befound between the h~x~hhalamle effect and Ic~alizatlon of t~ho ele~hoode ia 
a particular nuclau~, 
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