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The use of radioactive isotopes with powerful cancelogenic action is a valuaMe method fo~ the reproduction 
of tumors.in order to ~tady their pathogenesis, l~phylact ics  and therapy. The isotopes ~leet lvely ~orbcd into 
the skeleton( Sr ~,  Sr ee, ~ t  Ba~a Ra~S ) ,  axe known to [xoduce primarily bone tumors, which are often 
Iocalized in the tubular bones of the limM [I ,  3, 5. 

The role ofphysiologlcal factors in the realizationoft~dLatton t~maorshas hardly been studfed at a l l  The question 
of the role &ud Importance of the nerve connections and their disturbance in the genesis of osteosarcomas h u  
not been studied at alL This fact prompted the authors to take on the task of examining the ~mftuence of peri- 
t~heral lnnervation on the blasxomogenic action of radioactive szrontlumo8O. 

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

Thitty-e|ght white rats, weighing an average of  145 g. were used in the experiment. A radMactIve isotope- 
strontium- 89 - was Injected lntraperiton~ally In a dose of'/7 mlctocuries per rat (0.53 mlcrocuries per g) In a vet ume of 
0.6 ml. Denervation of the right o: left hind leg was done in all of the rats on the day of the Isotope injection by t ransect~  
the sciatic nerve an~ removing 2"-3 cm of it. X-ray plctmes were taken twice during the experiment, (on the 
180th and 262nd days) ha order to find any osteosatcoma develoemcnt as soon a, poss~Ie. In ,ome of the desd 
animals, the strontium content in the femur and the tibia of  both the denervated and the nondenerva!ed leg was 
determined, 

E X P E R I M E N T A L  RESULTS 

The average life duration (LV*,50%) of the experimevtal aeirnals, determined by the method of puncture- 
analysis (with constituent in.'ervah for R'-0.0b'), was about 100 i 25 days when the rats were Lqjeeted with 0,53 
microcurie per gram of sttomaum-89. 

in the majorit 7 of the rau, hie skin attot~hied and dygrol>hte ulcers developed In the r.egion of  the ankle 
joint of  the deaervated leg. Along with the atrophy and the thinning of the bony p ~ s  in the region of the meta- 
##Sis, a mperfluotls formation of bone ti~.~ue was sometimes obse.'ved M the denervated leg. Atcophie proces~s 
also develoixd Ln the hemopoiettc tissue of the bone marrow of the denervated leg. The denervated bone marrow 
contained almost no hemopoietic cells, and the amount of  collagenous fibers in its ~troma increa~ed considerably 

(Fig. 1). 

Most of fhe, antmals(~2 out of 88) unfommately died befo~ the 200th day, during the so-called "latent ~ 
period, necessary t'o the development of osteosatcoma. 8one tumors, therefore, only developed 111 a small numb~.r 
of animals. Malignant, osteosclerotic o~teo~zrcomaz developed in the.leg with the intact somatic innervation of 
3 out of 15 rats which died on the 247th, g86th and 316th day (Fig. 2 and 3. A); the tumors developed fgom ~,, 
proximal eplphysls of the tibia in two rat, and from the diaphysis of  the femur in the third. 

A bone tumor developed in the denerva~d leg in only one ra% which died on the ~05th day. This tum~c~t 

~--~ramllterated. No explan~tton given In Rmslan text. 



Fig. L A) T3~aeof the denervated leg of a tat on the 90th day of the experiment 
with the Injection of St s~ (0.53/~ e/g) .  Aplastie bone marrow. Massive thickening 
and sclerosis in the region of'the metaphy~i$; B) tissue of the control leg with 
intact innervation. Hemopoietie bone marrow. Ordinary compact bone. 

Fig. 2. X-Ray of rat on 260th day after St~ ~njection 
(0.53 I~c/g). The rat died on the 286th day.Osteosar- 
coma of the proximal part of the u'bia of the nonde- 
nervated leg. 



F!~ 3. Condition of t i ~ e  of  a ra~'s leg in the experiment with the Injection.of 
sr  ~ (0 .53 / Je /g ) ,  A) nonder~srva~ed leg on 316th day of  experiment. Os~eoscleo 
mtlc sarcoma; B) denervat~d leg on 505th day of experiment. Osteoselerotlc 

not only developed later, b~Jt was in a place atypical for os teosarcoma- in the region of the ankle joint, where, 
for a Io~g time, there had been an ulcerous ~fectior~ of  the skin and mbeutaneous cellular layer, This tumor 
was & benign osteo~lero~c sarcoma (Fig, 3,B), 

The con~ent and concentration of  the ~b~onflum-g9 was determined in the normal and denervated bones 
of  ~e, hind legs (ferout and ~ibla) in t~me of the ra~. 

As the t#ble below shows, ~he average content and concentration of strontium in the denervated femur was 
and 14@ lower than in the control  Analogous results were obtained with the tibia. 

It Was in l ere st in g to observe that the average weight loss of the der_ervated femur (10-I,5r was more 
weakly expze~sed than the decrease in the $~onflum c~4tent (24%), This suggests [hat sectioning the sciatic 
nerve c~uses demlneralizaflon of the bone t i ~ e  as well as its atrophy. 

The ~ont ium content in the femt~ wi~  the ostecr~rcoma was 50% higher than in the denervated and control 
femurs of the rats which died at the same time but did not have tumors, whereas the concentration of-St-89 was 
considerably lower (3. 5-3.7 times). The relatively lower content of  stroutium-89 in the denervated femur of rat 
No. ~ .) see Table), ",r w~s ~ni lar  to the other de~ervated bone~ (according to decomposition per minute), 
was explained by the hfghe~ isotope content in the femur with the tumor. 

This previou, experiment Indicates the. imFortznt part played by the nervous system In the genesis of the 
tumorous process. One must mention that sec~oning the sciatfe nerve did not completely ellminate the ability 
of the bone t ~ e  to react to the influence of tumorigenk: agents, which is indicated by the benign osteoscle- 
ferric osteoma found In tire region of the ankle joint on ~ e  50~th day. We must emphasize that, although we 
have observed a comparatively l~ge a n - ~ t  of experimental material, including more than a thousand cases of  
tumor, this was th~ f~xst time that we have observed the action of a radioactive isotope to cause a benign osteoma.  

Let us turn to the unusual location of ~ tumor. As we have atre~y observed, osteosarcomas ordinarily 
develop from file eplphy~ial region of the tubular bon~.  Evidently, a long unhealed, dystrop~c ulcer of the 
skin and underlying tissues in the region of the article jos wg~ the factor which, when combined with the action 
of the s~_~ontium-8~ ~muh~, gave rise to the benign o~aoma. 

Denervafion ~ppe~r~ ~ 11mlt u~e bla~-tomogeatc reaction of bone tissue to the action of the specific sth~ulus 
of strontium-89. Thls concluslc~a is co~fitmed by the re~uits of experiments recently conducted with cerium-144. 
The~ e::perlments showed that uansecting and removing part of  the sciatic nerve immediately after an 
Inaction of cerinm-la~ lower~ the rate of o~teosa~coma development in the denervated extremity by two times. 
The results obtained ~ known to agree with the observnttons of experimental and clinical oncology, which ha~ 
long used the method of sectioning ~nd removing nerves. For example, A. G. Molotkov [2], by sectioning the 
second b~anch of the tr lgem~al nerve, obt~a.inod, In some cases, rapid healing in skin cancer of the cheek and 
upper }Ip inhumans. According to the observations of I. A. Plgalov [3], sectioning the vagus nerves hinders, 
but does not eliminate the development of gastzic melanoadenomas, 
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What Is the explanation for the inhibition of  

It ts certainly not due  to any effect of dcnervation on 
~e, distribution of the radiator, since there we1 very 
little difference in the Isotope eonwnt of the normal 
and denervarcd bones, and, moreover, osteosarcomas 
can develop from smaller doses of strontium as welL 
The comparatively rare devd opment of osteosarcomas 
in the denervatcd leg is evidently connected�9 with the 
general inhibition of growth and the preeminently 
atrophic changes of the bone tissue caused b y  dcnervation 
(atrophy and thinning of bony parts, lowered mineral 
salt content), which changes naturMly hinder processet 
cau.cLng swift &n.d tancon_m'3l!ab]e, cell  growth, 9Jeh as 
the tumorous process. Therefore, in the final analysis, 
the ~ favorable" effect of dcncrvatlon is explained by 
its inhibiting Influence on bone tissue growth and 
development. 

S U M M A R Y  

* ~--'-~"~e femur of the control leg of rat The role of sciatic nerve section on the blasto-, 
No. 6, an osteo~rcoma was found; ttm mogenic effect of  strontium-89 has been mldl~d ha 
weight of this femur was 6 times greater albino mice.. Three out of fifteen animals developed 
than that of  the denervat~d one, malignant tumors on the limbs with an intact ~mat i r  

innervati0n. But only one animal developed a tumor 
on the denervated limb, on the place of an unhealing trophlc Ulcer. The tumor was a benign one, anosteomlerotlc 
o~eoma. The re~alts could not be accounted f~r by any difference in the strontium content of the normal and 
denervated limbs since the difference was comparatively small 
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