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During acoust ic  s t imulat ion (94-96 dB, 2 Hz), with an i nc rea se  in the duration of exposure  f rom 30 
rain to 2 h the l ive r  t r anske to l a se  act ivi ty p r o g r e s s i v e l y  decl ines .  During acoust ic  s t imulat ion for  5 h 
daily for 38 days,  the obse rved  effect  becomes  weaker .  During m o r e  prolonged exposure  st i l l  (90-].30 
days),  the act ivi ty of this enzyme fai ls  by 50 and 75%,respect ively.  A dec rea se  in t r anske to la se  act ivi ty 
of the e ry th rocy te s  is found only a f t e r  prolonged acoust ic  s t imulat ion (].30 days).  

During exposure  to acoust ic  energy,  espec ia l ly  industr ia l  noise ,  the amount of v i tamin  B avai lable  
to the body is reduced [2]. Under  these  conditions, the act ivi ty of var ious  enzymes  of ca rbohydra te  m e t a -  
bo l i sm incorpora t ing  thiamin pyrophosphate  in the i r  composit ion may  be dep res sed .  Several  worke r s  
have shown [1, 3, 4] that the enzyme mos t  sens i t ive  to v i tamin  BI deficiency is t r anske to la se  (CE 2.2~ 
an enzyme of the nonoxidatory b ranch  of the pentose-phosphate  pa r t  of ca rbohydra te  breakdown. 

T ranske to l a se  act ivi ty was studied in an imals  exposed for  var ious  per iods  to acoust ic  s t imulat ion at  
the upper  l imi t  of the industr ia l  noise spec t rum (94-96 dB, 2 Hz, GZ-2 genera to r ) .  

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

Exper imen t s  we re  c a r r i e d  out on 113 noninbred ra t s  weighing initially 80-120 g, and kept for  the 10 
days before  the exper imen t  and during i ts  course  on a c a s e i n - s t a r c h  diet r e c o m m e n d e d  by the Inst i tute of 
Nutrition, Academy of Medical Sciences of the USSRo Mater ia l  for  invest igat ion (liver, e ry th rocy tes )  was 
taken f rom the an imals  af ter  superf ic ia l  e ther  anes thes ia  immedia te ly  af ter  exposure  to sound for  30 rain, 
1, 2, and 5 h, and 2, 5, 38, 90, and 130 days (for 5 h every  day). Samples were  taken at the same  t imes  
f rom control an imals .  

The ma te r i a l  was p r e p a r e d  for  analys is  and the t r anske to l a se  act ivi ty de te rmined  by the method 
desc r ibed  by Bruns and c o - w o r k e r s  [5] in the modificat ion of Os t rovsk i i  and Trebukhina [3]. Enzyme 
act ivi ty  was e x p r e s s e d  in m i c r o m o l e s  sedoheptu lose-7-phospha te  pe r  g r a m  mois t  t i s sue  pe r  hour (for 
l iver)  or  pe r  mi l l i l i t e r  e ry th rocy te s  pe r  hour  (for e ry th rocy tes ) .  Blood was s tabi l ized with 0.1 M sodium 
oxalate solution in the ra t io  of 1: !0.  

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

The exper imenta l  r e su l t s  a r e  given in Table 1. The l i ve r  t r anske to la se  act ivi ty va r i ed  depending on 
the season  of invest igat ion.  Activi ty of this enzyme fell f r o m  autumn to winter  and rose  again toward 
spr ing  and s u m m e r .  Simi lar ,  but l e s s  m a r k e d  changes affected the t r anske to lase  of the e ry th rocy te s .  

The l i v e r  t r anske to la se  act ivi ty  of the exper imenta l  an imals  was reduced  even a f t e r  b r i e f  acoust ic  
s t imula t ion .  The degree  of the changes i nc rea sed  as the per iod of acoust ic  s t imula t ion  inc reased  f rom 30 
min to 2 h. After  acoust ic  s t imula t ion  for  5 h, and also for  2 and 5 days, a l e s s  ma rked  dec rease  in 
act ivi ty of the enzyme was found. This dec r e a se  was no longer  significant  on the 38th day of the exper iment .  
When the durat ion of acoust ic  s t imulat ion was inc reased  to 90 days,  the t r anske to l a se  act ivi ty  was reduced 
by a lmos t  50%, and a f te r  130 days by 75% comparedwi th  the cor responding  control .  

Depar tment  of B iochemis t ry ,  Z a p o r o z h ' e  Medical Inst i tute.  (Presented  by Academic ian  of the Acade-  
my of Medical Sciences of the USSR S. E. Severin.)  T rans l a t ed  f rom Byulleten'  Ekspe r imen ta l ' no i  Biologii 
i Meditsiny, Vol .69 ,No.  2, pp. 47-49, F e b r u a r y ,  1970. Original  a r t ic le  submit ted  F e b r u a r y  3, 1969. 

I �9 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West 17th Street, New York, 1 
] N. Y. 10011. All rights reserved. This article cannot be reproduced for any purpose whatsoever without I 
[ permission of the publisher. A copy of this article is available from the publisher for $}5.00. [ 
[ 1 

140 



0 

o 

0 

o 

0 

.n 
0 

0 
gl  

L~ 

0 

O0 
CO 

L~ 

r 

LQ 

r 

~T 

0 

~ . ~  

0 

0 

0 

0 

0 

0 

0 

0 

o 
c~ o 

o ~ 

oo 0 V 

oo tl~ 

co ke~ o ~ 

o N 

d R  v 
ke~ ~ 

' O �9 

t ~  ~ C2~ 

o 8 
i1) 

Le~ 0 ~ 
0 ~ V O 

m , ~  v 0 

% 

~., '~ v 0 
O ",~ cx] 

Lo ok1 r-~ 
~o [ 0  0 

o A 0 

e~ 13o 

0 

~ d  

G 
0 

0 

| 

0 

51 

141 



These  resu l t s  can be provis iona l ly  in te rpre ted  as follows. During b r i e f  acoust ic  s t imulat ion,  changes 
develop in the p i t u i t a r y -  adrenal  s y s t e m  intensifying carbohydra te  breakdown along the pathway providing 
for  maximal  l ibera t ion of energy: g lycolys is  and the t r i ca rboxy l i c  acid cycle .  Under these conditions, the 
dec r ea se  in t r anske to la se  act ivi ty was evidently due to redis t r ibut ion  of thiamin pyrophosphate  to those 
enzymes  of t e rmina l  oxidation for  which it  acts as coenzyme.  This hypothesis  is conf i rmed by the absence 
of changes in t r anske to lase  act ivi ty  in the e ry th rocy te s ,  which do not contain enzymes  of t e rmina l  oxidation 
that could compete  with the t r an s ke t o l a s e  fo r  th iamin pyrophosphate .  

The dec rease  in l i ve r  t r anske to la se  act ivi ty subsequently observed  (on the 90th and, in pa r t i cu la r ,  
the 130th day of investigation) was evidently the r e su l t  of v i tamin  B 1 deficiency.  This hypothesis  is also 
conf i rmed by the dec rea se  in t r anske to la se  act ivi ty  of the e ry th rocy te s  at  these t imes  (from 2.4• to 
1.3• pmoles/ml/h; P < 0.05)~ 
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