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Exper imen t s  on Wis ta r  r a t s  have shown that  ca r ies - induc ing  diets  (Sharpenak, Stephan, and 
Tamura)  always cons iderably  reduce dynamic working capacity.  The diets of Hopper t  and 
Bege l 'man  caused v i r tua l ly  no dec r ea se  in the dynamic working capaci ty  of ra ts .  

Ability to do muscu la r  work is reduced by unfavorable  environmental  conditions. Among other  envi ron-  
mental  f ac to r s  affecting ability to do muscu la r  work, the composi t ion and c h a r a c t e r  of the food has  been 
mentioned [16, 17]. Studies of the effect  of individual food const i tuents  on the state of the body and ability to 
do muscu la r  work [4, 11, 15] have demons t ra ted  the adve r se  effect  of food deficient  in pro te in  [3]. 

Diets  deficient  inpro te in  and containing an excess  of pur i f ied and unpurif ied ca rbohydra tes  have been 
used for  the product ion of exper imenta l  c a r i e s  [1, 5, 14, 18, 19]. Changes in the s tate  of the vital  organs  and 
s y s t e m s  of an imals  kept on a ca r i e s - induc ing  diet have been desc r ibed  [2, 8, 10]. 

Data concerning the effect  of var ious  car ies - induc ing  diets  on dynamic endurance in an imals  a re  de s -  
er ibed below. 

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

Changes in tone of the voluntary  musc les  were  studied by the "revolving rod" method [13]. The s tate  
of the an imals '  skeletal  muscu la ture  was a s s e s s e d  f r o m  the abil i ty of the animals  to s tay for  a given t ime  
on a rod revolving at a speed of 8 rpm.  

Exper iments  were  ca r r i ed  out on 120 Wistar  albino ra t s  rece iv ing  var ious  ca r ies - induc ing  diets and 
accordingly divided into six groups.  Each group consis ted  of 20 ra ts .  The animals  of group 1 (control) r e -  
ceived a no rma l  diet. The animals  of group 2 rece ived  Hopper t ' s  diet: cornf lour  (60%), powdered milk  (30%), 
l inseed f lour (6%), wheat f lour (3%), 1% sodium chloride solution; ra t s  of group 3 rece ived  B e g e l ' m a n ' s  diet: 
suc rose  (54%), case in  (18.5%), powdered wheat b read  (18.5%), vegetable  oil (5%), mixed sal ts  (4%), and poly-  
v i tamins  (1 table t  pe r  100 g diet). The ra t s  of group 4 were  kept on Sharpenak ' s  diet: wheat (50%), sugar  
(32%), vegetable  oil (15%), 3% sodium chloride solution; the r a t s  of group 5 rece ived  Stephan 's  diet: suc rose  
(66%), powdered milk  (32%), d ry  l i ve r  concentra te  (2%) ; the r a t s  of group 6 rece ived  T a m u r a ' s  diet: ca rbohy-  
dra te  (64%), case in  (20%), fat (10%), sa l t  mix ture  (5%), choline chloride (0.5%), v i tamin  solution (0.5%). Ani- 
mals  weighing 61-136 g were  used in the exper iments .  

Ability to do muscu la r  work  by animals  kept on the var ious  diets was de te rmined  a f te r  t ra ining for  1 
and 30 days.  Before  t ra in ing began, the animals  rece ived  the var ious  diets for  120 days. The resu l t s  were  
subjected to s ta t i s t ica l  analys is  [7]. 

The exper imenta l  resu l t s  (Table 1) show that  all ca r ies - induc ing  diets  studied reduce  the dynamic en-  
durance of the exper imenta l  an imals  to a vary ing  degree .  The index of working capaci ty  of  the ra ts  r e c e i v -  
ing Sharpenak'  s, Stephan, s, and T a m u r a ' s  diets (groups 4, 5, and 6) differed s ign i f can t ly  f r o m  the c o r r e s p o n d -  
ing index of the animals  of the control  group. The t ime  during which the an imals  rece iv ing  Hopper t ' s  and 
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TABLE 1. Weight and Ability to Do Muscular  Work of Rats Kept 
on Various  Diets  (M • m) 

1 [ CoNtrol 
2 [ Hoppert's 
3 ~ Betel'man' 
4 Sh~rpenak' s 
5 Stephan' s 
6 [Tamura's 

1st day of experiment I Last (30tb_) day of expefimen.t 
body wt. duration oil body wt duration of 
-. _. work (in I work (in 
(m gj min) I (in g) raiN) 

136___3,8 I I• 182• 99~ I0,0 
80-t-2,4 1 0 ~ 0 , 8  104_.+3,3 86-1-10.0 
73• 7~0,8 92• 84__+10,0 
61-4-2,2 3• 73_.+3,0 71• 
87-+-3,9 . 4~0,9 101-1-4,7 69~8,6 
83__2,8 3~0,7 94• 50-t-4,0 

>0,2 
>0,2 
<0,001 
<0,001 
<0,001 

B e g e l ' m a n ' s  diets (groups 2 and 3) were  able to r ema in  on the rod was only slightly l e s s  than that for  ani-  
mals  of the control  group. After  t ra ining for  30 days,  animals  of all groups were  able to r ema in  on the rod 
for  a s ignif icantly longer  t ime.  This is in ag reemen t  with the observa t ions  of Rylova [9], who found that  
t ra in ing i n c r e a s e s  the m a x i m u m  durat ion of this type of work up to 2-4 h, whereas  during the f i r s t  days of 
t ra ining the t ime did not exceed a few minutes.  

The obse rved  d i f fe rences  in the abil i ty of an imals  of the different  groups to do muscu la r  work c o r r e -  
late with the dynamics  of the i r  gain in weight. Fo r  instance,  despite  significant r e t a rda t ion  in growth of 
the an imals  kept on the ca r i e s - induc ing  diets ,  the t ime  during which they remained  on the rod inc reased  by 
8.6-23 t imes ,  whereas  this index in the r a t s  of  the control  group inc reased  by only 9 t imes .  Stat is t ical  
analys is  gave a coefficient  of co r r e l a t i on  (r =-0 .77)  ref lect ing a significant (P < 0.001) inve r se  re la t ionship 
between the indices of dynamic working capaci ty  and gain in weight. Some explanation of this fact  may be 
obtained f r o m  the work  of Comfor t  [12], who showed that  an unbalanced diet, although adve r se ly  affecting 
cer ta in  physiological  indices (weight, height, etc,) has no inhibi tory action on the act ivi ty of animals .  This 
may  account  fo r  the re la t ive  i n c r e a s e  in dynamic  endurance of the an imals  kept on car ies- inducing diets in 
the p r e s e n t  exper iments .  
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