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Research by massive exper imenta t ion  is a method which can be used in the search for an t i tumor igenic  

preparations from plants due to the diversity of c h e m i c a l  compounds, the b io log ica l  ac t ion  of  which is yet  

unknown, exist ing in plants.  In a series of works [2, 3, 4], the order in which different representat ives of the 

higher plants should be tested was determined by the defini te  pharmocopeian  group with which they were 

connected.  

Although there were no defini te  reasons for the choice  of the ma te r i a l  to be tested, in some cases, we 

were d i rec ted  by various considerations concerning the type  of b io logica l  ac t ion  possessed by substances known 
to be or proposed to be contained in the given plant  (for example ,  the presence of growth- inhibi t ing substances 

or of a lkaloids  with unknown biologica l  act ion,  etc). 

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

Only a lcohol  extracts were tested as, in this way, a lmost  the whole mass of protein substances were ex-  

cluded from the study. The a lcohol  extracts were prepared by the standard method: 50 g of dried plant  was 
ground up and ext rac ted  with ethyl a lcohol ;  The alcohol  was comple t e ly  evapora ted  in a vacuum (15 mm of 
residual  pressure). The residue was dissolved in 100 mt of dis t i l led water, f i l tered to remove undissolved mat te r  

and neutra l ized to pH 7. 

Since most of file compounds with an t immor igen ic  properties also possessed cytotoxic  properties,  we first 
se lec ted  extracts  according t,~ their cytotoxic  ac t iv i ty  in vitro on tumorous cells of  Ehrlich's ascites.  We chose 
the method deve loped  by  V. A. Talyz ina[ ' l ] ,  a l r e a d y  used in the  labora tory  of Prof. M. M. Maevsky for p r e l i -  
minary  cul l ing of ant ibiot ics ,  to examine  the cyto toxic  effect  in vitro. Tile test ext rac t  (neut ra l ized  to pH=7), 
in two dilutions, was added to fresh Ehrlich's aseites in a ratio of 1:1, The resulting mixture  was kept in a 
refrigerator for 4 hours at  a temperature  of 4 ~ and then in lec ted  subcutaneously into 10 mice  in a dose of 0.3 mi 

(each a i lu t ion w, as in jec ted  into 5 mice) .  

Ia~ this way, the entire process of the extract ' s  ac t ion on the tumor ceils proceeded in vitro, and only the 

result of this ac t ion  was tested by transplanting the ma te r i a l  processed with the  test extract  into the an imal .  

The control  was the deve lopment  of tumors on the opposite sides of the same mice  caused by the s imul -  

taneous t ransplantat ion of an asc i tesd i lu ted  1 : 1 with a physiological  solution and also kept  for 4 hours in the 

refr igerator. 
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The extract was considered to have cytotoxic properties if tumors either did not deve!ep where the as- 
cites processed with the test extract had been injected or developed a few days later than in the con t~o:l, 

Ninety alcohol extracts from 78 plants were examined, representing 39 different families. Ill some cases t 
extracts from different parts of the plant were tested separately. 

Sixty-five of the plant extracts sh~wed ,~o ,c,ytotoxic effect in the e~perim~nts in vitro. The 'length of 
this article does ,not per.mi, t the.it enumeration. 

When a.c~mtoxic.egfect was observed, the experiment was repeated once or twice. 

.F~teen or 90 extracts studied had, in some degree, cytotoxic properties. Our next task wasto determine 
,from in vivo experiments which of these extracts possessed an antitumorigenic action. However, during the 
in vitro experiments, we discovered that the cytotoxic effect of some of these extracts was evidently due to the 
tact that they contained a considerable amount of tannins, which, according to a previous test, do not have 
antitumorigenic properties and hinder the in vivo testing of an extract by causing extensive necroses m form 
at the injection place of the extract. 

Therefore, the extracts in which a large tannin content had been determined were purified of the.tannins 
by using sMn powder before being tested again in vitro before the in vivo experiments. 

To study the antitumorigenic properties Of the selected extracts in vivo, we conducted the usual thera- 
peutic experiments on mice with ghrlich's tumor, implanted subcutaneously. Each extract was tested on 40 
animals (20 in the experiment and 20 in the control). Treatment was begun on the 5th-6th day after implantation, 
when the tumors were of a measurable size (average diameter, 5-6 ram), and continued for 12 days. The ex- 
tracts were injected subcutaneously in doses established earlier in experiments conducted on mice to deten~ine 
the toxicity of the. individual extracts. 

At the end of the treatment period, the animals were killed, and the difference between the average 
weight of the tumors in the control and in the experiment was determined. This difference, expressed in per- 
cent of the average weight of the tumors in the control, served as the principal index of'the antitumorigenic 

action of the extract. 

Thirteen of the fifteen extracts which had been selected for their cytotoxic action were examined for 
antttumorigenic properties. 

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

Positive results from both the in vitro and in vivo experiments coincided in 3 cases, i.e., the cytotoxic 
properties of the extract were coincidental with antitumorigenic properties (see table) these cases were the 

extracts, from the above-ground portions of Almgallis and Datisca Cannabina and from the fruit of the honey 
locust (Gleditsia triacanthos). However, the cytotoxic and antitumorigenic effects of the Anagallis extract 
were weakly expressed; treatrneaat with this extract only inhibited growth in Ehrlich's minor 30~ and the 
extract was highly toxic. 

The extract from the fruits of the Kirghiz honey locust had a stronger effect. There were many tannins 
contained in the native extract, which were removed before therapeutical use of the extract, but the second 
in vitro test showed that the extract retained its cytotoxic properties after the removal of the tannins. This 
ektract inhibited the growth of ghrlich's tumor 63~ One must mention, however, that the extract was rather 
toxic. By the end of the course of treatment, the experimental mice had lost weight considerably, and when 
they were dissected, a series of dystrophic changes were found in the liver and spleen. The Datisca cannabi~a 
extract (Gissar) had approximately the same effect. 

ExamiflatJon of the extract made from the rind of the Tyan-ShanHippophae rhamnoides first gave us the 
impression that the cytotoxic effect of this extract was coincidental with its antitumorigenic properties. This 
impression proved to be false. The therapeutic experiment was first set up with the native (containing tannim) 
extract, greatly diluted to prevent necroses. The result obtained was an antitumorigenic effect, inhibiting the 
growth of l~hrlich's tumor 51% When the extract was tested in vitro again, after the tannins had been removed, 
we found that its cytotoxic properties had been removed with~the tannins. However, the antitumorigenic effect 
of treatment with the purified extract increased to 60.6%(as the concentration of the solution increased). 
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Results from In Vitro and In Vivo Tests of Alcohol Extracts 

Family:  genus and species 

of plant  

Composi tae  
Ac~optilml picris 
Ar[enlisla Tollrrle[r 

liana 
Saussurea sp, 
Ceutaurea balsamita 

O1 easter 
Hippopha/~ rhamnoides: 

Nat ive extract  af ter  pre-  
c ip i ta t ion  of  tannins 

, Rosaceae 
Padus racemosa: 

Nat ive  extract  af ter  pre-  
c ip i ta t ion  of tannins 

Nymphaeaceae  
Nophar luteum 

Leguminosae 
Gledi ts ia  triacanthos: 

Native extract  after pre-  
c ip i ta t ion  of  tannins 

Equis e tacea  e 
Equiselum hell,ocharis 

Pr imulaceae  
Anagallis sp. 

Umbel t i fe rae  
Angelica brevi,cautis 

Cucurbi taceae  
(~tlCIl[ll ;5~ mc[ ( i  

Zygophy l l aceae  
Peganum harmala 

a c e r a e e a e  
Acer H ('~,qlll ([0 

D a t i s c a e e a  e 

Dalisca (.'aTmabina 

Part of plant  

extracted 

A bove-ground portion 

The sam e 

Roots 

Fruit 

Above-ground portion 

The  same 

Result of test 

in vilro in vivo 

• 

Not studied 

f 

Not studied 

Not studied 

Not studied 

Note: Symbols 4or in vitro experiments  designate: ~- presence of cy to toxic  effect  (tumors did not dvelop); 
:t weak effect  (al l  tumors in the exper iment  a t  least  twice as smal l  as in control  on the 8th day after implantat ion) ;  

- no effect .  For in vivo experiments:  + clear  posit ive effect  (tumor growth i l lhibited more than 50% as com-  
pared with the control); :~ weak posi t ive effect  ( tumor growth inhibi ted 30-50%); -nega t ive  ef fec t  (tumor 

growth inhibi t  ed less than 30%). 
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Thereforet in the first in vitro experiments, the,cymtoxic effect was caused by the presence of th~ t annins~ bat 
the antttumorigenic effect is connected with the presence of other substances which have not yet been investi- 
gated. 

Nine of the extracts which manifested a cytotoxic effect in vitro did not show antitumorigenie activity 
in the therapeutic experiments. One must mention, however, that in some cases this may have been due to 
the rapid combination of the activc substances directly on the place of injection into the body and to the in- 
sufficient Concentration of these substances in a given extract. Therefore, some of the experiments which 
were done with less than the maximum therapeutic dosage bear repeating with more concentrated extracts. 

We shall further investigate the three plants which had marked antitumorigenic properties in order to 
isolate the source of antitumorigenic activity and determine its chemical nature. 

SUMMARY 

90 extracts of 39 different plants were investigated, regarding their cytotoxic effect on the cells of 
Ehrlich's ascites. This effect was found to be present in 15. Out of this number, 13  were tested in experimental 
treatment of Ehrlich's tumor. The extracts of Hippophae rhamn0ides, Datisca cannabina and Gleditsia 
triacanthos had pronounced retarding effect on the growth of this tumor. 
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