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Oral administrat ion of phloroglucin or  protoeatechoic acid, like that of quereetin,  did not 
affect growth of animals or the ascorbic  acid concentrat ion in their  organs.  Phloroglucin 
had a tonic action on the capil lar ies  s imi lar  to that of quercet in.  Protocatechoic  acid had 
a less marked action on the capi l lar ies .  

The physiological activity of bioflavonoids has been demonstrated repeatedly.  When given to animals ,  
flavonoids undergo profound convers ions.  Among the metabolic products of bioflavonoids are  phloroglucin 
and protocatechoic acid [4, 5, 7]. These same substances a re  formed by alkaline hydrolysis  of quercet in.  
However, it has not yet been discovered whether these conversion products themselves  possess  physiologi- 
cal activity. 

The action of flavonols in increasing capi l lary tone is general ly accepted. Information on the effect 
of flavonols on growth of animals (rats) and the accumulation of ascorbic  acid in their t issues is cont ra -  
dictory [2, 3, 6, 8]. The object of the present  investigation was to compare  the effects of the flavonol 
quercet in and some conversion products of bioflavonoids (phloroglucin and protocatechoic acid) on the 
growth of rats ,  on the skin capil lary response,  and on the ascorb ic  acid concentrat ion in the organs of the 
animals.  

EXPERIMENTAL METHOD 

Experiments were carried out on albino rats of both sexes weighing about 80 g. The animals were 

kept on a diet including oats,  bread,  semolina,  meat,  vegetables,  sunflower oil, and milk. The res is tance  
of their  skin capil lar ies  was determined initially by the method descr ibed previously [3], using a negative 
p res su re  of 200 mm below atmospher ic .  The animals were then divided into groups in such a way that the 
time of appearance of petechiae before the beginning of the experiment was as equal as possible,  and they 
were then t r ans fe r red  to an ar t i f ic ial  v i tamin-P-def ic ien t  diet (containing s tarch,  casein,  lard, mixed salt), 
supplemented with vitamins [3]. Altogether there were 4 groups of animals (12-17 rats in each group) in 
the experiment.  The rats  of group 1 (control) received only the basic diet, those of group 2 received this 
diet supplemented by 2.5 mg protocatechoic acid, group 3 the diet supplemented with 2.5 mg phloroglucin, 
and group 4 the diet with 5 mg quercetin.  All the substances were given daily, by mouth, in 0.2 ml water.  

Equality of the doses of phloroglucin and protacatechoic acid was established on the basis of the 
quantity of these substances formed by hydrolysis  of quercet in.  To determine the effect of the test  sub- 
stances on growth of the rats ,  the animals were weighed twice a week. 

The experiment  was ca r r i ed  out in the spring and continued for i month. At its end, the capi l lary 
response of all the animals was again tested. In 10 rats  of each group the ascorbic  acid concentrat ion in 
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TABLE 1. Mean Weight of Rats a t  Beginning and End of Expe r imen t  

Group of 
r a t s  

TABLE 2. 

Substance tes ted  

Control  
P ro toca techo ie  acid  
Phloroglucin  
Querce t in  

Dose 
(in mg) 

Mean weight (in g) 

2 . 5  

2.5 
5.0 

beginning end of 
of expt.  expt.  

84.1 181.5 
87.1 184.4 
84.8 174.1 
83.6 176.3 

Mean i n c r e a s e  in 
we igh t ( inpereen t )  

201.5 
211.7 
205.3 
210.8 

Cap i l l a ry  Response in Rats  at  Beginning and End of Exper imen t  (M• 

Group of 
r a t s  

Substance t e s ted  

Control  
P ro toca t echo ic  acid 
Fhloroglucin 

Querce t in  

Dose 
(in ms) 

2.5 
2.5 
5.0 

No. of 
an imals  

in groups 

16 

15 

12 

17 

Mean t ime of appearance  of 
pe techiae  (in sec) 

beginning 
of expt. 

37.56• 
36.46• 
28.17• 
34.004-4.36 

end of 
expt .  

45.00:~9.32 

53.27 i ii.63 

65.91• 

67.23~: i0.61 

>0.2 
0.02 

<0 .01  

TABLE 3. 
of Rats 

Group 

r~ 
i -  
2- 
3- 
4- 

Mean Concentra t ion (in ms%) of Asco rb i c  Acid in Organs 

Substance tested 

Control 
Protocatechoic acid 
Phloroglucin 
Quercetin 

Dose 
(in 
ms) 

2,5 
5,0 

1 

Liver 

30,26 
27,80 
27,35 
29,16 

Kidneys 

18,75 
16,20 
t9, I5 
16,98 

I Spleen Adrenals 

40,67 443,9 
39,80 481,7 
36,57 475,2 
42,14 461,7 

the organs  ( l iver ,  kidney,  a d r e n a l s ,  spleen) was de t e rmined  by the method no rma l ly  used in the Inst i tute  
of Vi taminology [1]. 

E X P E R I M E N T A L  R E S U L T S  

The ra te  of growth of the an imals  in a l l  groups  (Table 1) was a lmos t  ident ica l ,  indicat ing that  the 
t e s ted  subs tances  had no effect  on this p a r a m e t e r .  

The r e su l t s  of m e a s u r e m e n t  of the t ime for  the appea rance  of pe techiae  in the r a t s  at  the beginning 
of the expe r imen t  and 30 days l a t e r  a r e  given in Table  2. 

As Table 2 shows,  the t ime  of appearance  of a c a p i l l a r y  r e sponse  in the ra t s  of Groups 3 and 4 by 
the end of the expe r imen t  were  a lmos t  doubled, indicat ing that the tonic act ion of phloroglucin  and q u e r c e -  
tin on the c a p i l l a r i e s  is s i m i l a r .  The ac t iv i ty  of p ro toca techo ic  acid in this  r e s pe c t  was low (P > 0.2): 
The v e r y  s m a l l  i n c r e a s e  in the t ime  of appearance  of the c a p i l l a r y  r e sponses  at the end of the expe r imen t  
obse rved  in the control  group of an ima l s  could be a t t r ibu ted  to the change in the a n i m a l s '  age.  

The r e su l t s  given in Table 3 show that the subs tances  tes ted  had no effect ,  under  these  expe r imen ta l  
condi t ions ,  on the a s c o r b i c  ac id  concent ra t ion  in the organs  of the albino r a t s .  

This inves t iga t ion  thus showed that phlorogluc in  and p ro taca techo ic  acid,  like querce t in ,  had no ef-  
fect  on growth of the an ima l s  or  the a s c o r b i c  acid concent ra t ion  in t he i r  o rgans .  Phlorogluc in  had a tonic 
action on the capillaries similar to that of quercetin, while protocatechoic acid was less active in this re -  
spect. 
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