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Atherosclerosis is one of the most widespread of diseases. A. L. Myasnikov [9] states that atherosclemsis is 
one of the most important causes of loss of working capacity, disability, and death. It has to be admitted that the 
range of drugs at present used in the treatment of this disease is extremely limited. In order to lower the exci t-  
ability of the central nervous system, sedatives are g iven-sodium bromide, phenobarbital, chloral hydrate ,  sodium 
amytal  [2, 5, 7, 10, 16]; certain vitamins (ascorbic acid, vitamins B 1, Bxz, etc.) may be beneficial as a result of 
their nonspecific effect on metabolic disturbances in atherosclerosis [7, 9, 11, 12, 15]. In some cases various en-  
docrine preparations and anticoagulants are given as an addition to other methods of treatment. 

The foregoing facts, coupled with N. N. Anichkov's statement that the changes in atherosclerosts are rever- 
sible, explain the tremendous interest displayed in the search for drugs influencing the development of atheroscler- 
osis and the course of the cholesterol metabolism. 
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Fig. I. Effect of plantain extract on the 
blood cholesterol concentration in rabbits. 
a) Control; b) experiment. 
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Fig. 2. Effect of plantain extract on the 
blood lecithin concentration in rabbits. 
a) Control; b) experiment. 

Among the numerous experimental and clinical  researches into the effect of various substances on the course 
of atherosclerosis, many have paid considerable attention to substances obtained from plants. Such substances which 
have been studied include sterols [6, 1% 18, 22, 25,26, 2?], saponins [23, 20], artichokes [23, 28, 29, 30], horse- 
chestnut [21}and others. The results obtained indicate that plant preparations may be effective means of lowering 
the cholesterol concentration in the blood and liver, preventing fatty infiltration of the aorta, and accelerating the 
reversal of the atherosclerotic process. In respect of plantain we could find only one reference in the accessible l i t-  
erature. M. I .  Sumtsova ['14] studied the value of plantain as a tonic and observed that the general condition of 
patients suffering from atherosclerosis improved after treatment with this substance. 

We therefore considered it of interest to study the effect of plantain on the course of experimental athero- 
sclerosis in rabbits. 
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Experimental  atherosclerosis was produced in the animals by N. N. Anichkov's method. The mate r i a l  tested 

was the dry leaves of Plantago major and an ext rac t  of the leaves prepared in the phytochemica l  laboratory by 

A. G. Gorin (Head of Laboratory, D. G. Kolesnikov). 

E X P E R I M E N T A L  M E T H O D  
Fifty rabbits were used in the experiments,  divided into three groups. All  the animals were kept on an or- 

dinary diet.  The animals  of the first group (20) were controls, and received cholesterol  by mouth da i ly  in a dose 
of 0.2 g /kg  in an o i ly  solution. The animals of the second group (12) rece ived  the same dai ly  dose of cholesterol  

and, in addit ion,  instead of hay, they were given 50 g of dried plantain leaves. The animals of the third g roup  
(18) rece ived  dai ly,  besides the cholesterol,  1 ml of ext rac t  of plantain leaves (corresponding to 100 g of the dried 
leaves). The blood cholesterol  of a l l  the animals was determined before administrat ion of cholesterol  by the 

Engel' gardt -Smirnova method; in half  the control  animals  and also in a l l  the animals  of the third group the l ec i -  
thin concentra t ion was also determined by the sulf i te-hydroquinone method. Subsequently the Cholesterol and 
lec i th in  were determined every 2-4  weeks. 

At the end of the exper iment  the rabbits were sacrif iced,  and the aorta and heart  ext rac ted  and treated with 
Sudan III to ascertain the degree to which the int ima of the aorta was affected by atherosclerot ic  plaques. 

E X P E R I M E N T A L  R E S U L T S  
In the rabbits of the first, control  group a gradual,  regular increase in the blood cholesterol  was observed, 

reaching an average value of 559.1 mg % at the third month of the exper iment  with ext reme variations of 350 and 
785 mg %; the lec i th in  content  rose less to an average at this t ime of 556.1 mg %, compared with the normal  value 

of 269.5 mg %. The degree of lipoidosis of the aorta was very marked in most cases (+++, ++++). The exper imen-  
ta l  results obta ined in the animals  of the second group (receiving cholesterol+ plantain leaves) are shown i n T a b l e  1. 

It wil l  be c lear  from Table  1 that  as a result of feeding the rabbits on planta in  the deve lopment  of hyper-  

choles te remia  was c lea r ly  retarded: at  the third month of the exper iment  the blood cholesterol  fel l  in most cases 

Table  i .  Cholesterol  Concentrat ion (in mg %) in the 
Blood of Rabbits Receiving Cholesterol  and Plantain 
Leaves 

6 
7 
8 
9 

10 
16 
17 
18 
19 
20 
21 
22 

97 
70 
92 
87 
97 
63 
70 
95 
55 
55 
70 
63 

Period of adminis trat ion of cholesterol  
and planta in  in months) 

110 108 
210 321 
127 90 
200 127 
190 285 
108 145 
108 165 
165 275 
228 150 
210 75 
228 150 
145 150 

21/~ 

147 
303 
"127 

90 
210 
150 
150 
190 
102 
72 

108 
165 

3 4 

110 50 
72 55 

220 115 
55 
48 42 
55 45 
63 42 

55 
63 

150 

55 
55 
55 

to the in i t ia l  level .  This blood cholesterol  leve l  was 
main ta ined  when the feeding of the rabbits with choles-  

terol and p lanta in  continued, and in some cases a fa l l  
in the blood cholesterol  below the in i t ia l  l eve l  was ac -  
tual ly  observed. 

In a l l  the rabbits of this series the changes in the 
aorta were slight and the degree of lipoidosis was as- 

sessed as + or ++. Atherosclerot ic  plaques were si tuated 
main ly  in the ascending aorta, and in a few cases iso- 

la ted plaques were seen in the thoracic  part of the aorta. 

In the rabbits of the third group (receiving choles-  
terol+ ext rac t  of p lanta in  leaves), as in the second group, 
the inhibit ing effect  of p lanta in  on the development  of 

exper imenta l  atherosclerosis was observed. This effect  
was shown, however,  at ear l ie r  stages of the exper iment .  

It may be seen in Fig. 1 that adminis trat ion of 
planta in  ext rac t  prevented the hypercholes teremia  ob-  
served in the control experiments.  This act ion was ap-  

parent after the first month of adminis t ra t ion of the ex -  
tract, and at the third month the cholesterol  concent ra-  
tion fe l l  to its in i t ia l  level .  

According to the current ly  held  opinion, an important  factor in the pathogenesis of atherosclerosis is the phos- 
phol ipid content  of the blood,  responsible in conjunct ion with proteins for increasing the s tab i l i ty  of the cholesterol .  
An impor tant  feature here is the value of the l ec i th in /cho les te ro l  ratio. An increase in this index is regarded as a 
favorable  sign. In the series of exper iments  in which planta in  ex t rac t  was given, the blood lec i th in  concentrat ion of 
the animals  rose gradual ly  (Fig. 2). The lec i th in /cho les te ro l  ratio, which was 3.5-5.0 with ef fec t  from the second 
month,  did not differ s ignif icant ly  f rom its value in in tac t  animals  [3, 4], whereas in the animals  rece iv ing  choles-  

terol  only,  the value of this rat io at  the second and third months was 0.98. The degree of lipoidosis of the aorta in 
this series of exper iments  was slight (+, ++). 
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The results show that Plantago major undoubtedly has a retarding influence on the course of experimental 
atherosclerosis in rabbits. The investigations are being continued. 

SUMMARY 
Experiments were performed on 50 rabbits. A possibility was established of preventing the experimental hy- 

percholesteremia by the introduction of Plantago major leaves into the diet of experimental animals. Control 
group of rabbits received cholesterol alone. The content of blood cholesterol ranged in them from 350 to 785mg 
percent. Lipoid0sis of aorta was marked in the majority of the cases. In the experimental groups rabbits were 
given leaves of extract of Plantago major in addition to cholesterol. An inhibition in the development of hyper- 
cholesteremia and atherosclerosis was noted (see Table 1). By the third month of experiment blood chol- 
esterol content in the majority of the experimental animals dropped to the initial level. 
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All abb rev i a t i ons  of pe r iod ica l s  in the above  b ib l iography  are l e t t e r -by- le t t e r  t r ans l i t e r -  

a t i ons  of the abbreviations as given in the original Russian journal. Some or all o~ this per/- 

od ica l  l i t e ra ture  m ay  we l l  be  a v a i l a b l e  in E n g l i s h  t rans la t ion .  A comple te  l i s t  of the cove r - to .  

cover English translations appears at the back of this issue. 
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