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Acute exper imen t s  on young r a t s  showed that exposure  to heat  (40-41~ and cold (5-6~ and in- 
ject ions of ACTH (4 uni ts /100 g body weight per  injection) during the f i r s t  week of life led to a 
sha rp  d e c r e a s e  in total  amyto ly t ic  and inve r t a se  act ivi ty of homogenates  and ever ted  segments  
of the smal l  intestine of the an imals .  The inhibition of intest inal  function continued throughout 
the next 2 weeks of life. 
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Exposure  of b r e a s t - f e d  an imals  to heat  sharp ly  modif ies  the enzyme act ivi ty of their  intest inal  mucosa ,  
and this could be one cause  of the inc reased  f requency of noninfectious d i seases  of the gas t ro in tes t ina l  t r a c t  
during the hot s u m m e r  [1-4]. It appea red  in teres t ing  to study whether  these  changes a r e  specif ic  purely  for 
heat  and how long they las t  a f te r  r e m o v a l  of the causa t ive  factor .  

T o  study these  p rob l em s  the total  amylolyt ic  (due to pancrea t i c  s - a m y l a s e  and intest inal  T -amylase )  and 
inver tase  act ivi ty of homogenates  and ever ted  segments  of the smal l  intest ine was de te rmined  s imul taneous ly  
in r a t s  f rom the seventh to the 90th day of life under normal  conditions and af ter  exposure  to heat,  to cold, and 
to injections of  ACTH during the f i r s t  hal f  of the b rea s t - f eed ing  period.  

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

Exper imen t s  were  c a r r i e d  out on 210 young r a t s  of both sexes  (eight young to each lacta t ing female  during 
the f i r s t  21-23 days of life), which were  subsequently fed on an o rd inary  mixed diet .  The  young r a t s  of the 
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Fig. 1. Amylolytic (A) and invertase (B) activity of homogenized 
(shaded columns) and everted (unshaded columns) segments of 
smal l  intestine of growing ra t s .  Absc i ssa ,  age of an imals  ( inweeks;  
M =~ m); ordinate,  act ivi ty of enzymes  (in # - m o l e s  reducing sub- 
s t a n c e s / g / m i n ) .  
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Fig. 2. Amylolyt ic  (A) and inver tase  (B) act ivi ty of homogenized 
(broken line) and ever ted  (continuous line) segments  of sma l l  in tes-  
tine of r a t s  exposed daily during f i r s t  week of life to heat,  cold, or  
ACTH injection. Ordinate,  act ivi ty  of enzymes  (in % of control) .  Re -  
mainder  of legend as in Fig. 1, 

th ree  expe r imen ta l  groups were  exposed daily f rom the f i r s t  to the seventh day of life for  2 hto  the action e i ther  
of heat (ambient'  t e m p e r a t u r e  40-41~ or  cold (5-6~ or they were  given ACTH injections (4 units/100 g body 
weight per  injection}. The young r a t s  of the fourth (control) group were  taken f rom thei r  mothers  for 2 h daily 
and kept for that  per iod at  a t e m p e r a t u r e  c lose  to that  in the cage with the lactat ing female  (32-34~ The 
young r a t s  of group 5 r ece ived  injections of physiological  sal ine equal in volume to those of ACTH. On the 
seventh day of the exper imen t  the p rocedures  were  stopped and the an imals  of all  groups were  kept under iden- 
t ica l  conditions. After  1, 2, 3, 4, 8, 11, and I3 weeks of life six young r a t s  f rom each group were  kil led and the 
amylolyt ie  and inver tase  act ivi ty of homogenates  and ever ted  segments  of the proximal ,  middle, and dis ta l  po r -  
t ions of thei r  sma l l  intest ine were  de te rmined  by photometr ic  methods [6]. Enzyme act ivi ty was exp re s sed  in 
m i c r o m o l e s  reducing subs tances  fo rmed per  g r a m  wet weight of t i s sue .  The enzymic activi ty of the homog-  
enates  was used as an indicator of the total  r e s e r v e s  of enzymes  in the en terocytes  or  of prote in  synthes is ,  
whereas  the act ivi ty of the ever ted  segment  was used as an indicator  of the digest ive function of the contact  
s y s t e m s  of the smal l  intestine [5]. Averaged r e su l t s  for al l  three  port ions of the intest ine a re  given. 

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

In the control  an imals  of all  age groups  both the amylolyt ic  and the inver tase  act ivi ty were  g r ea t e r  in the 
homogenates  of the intestine than in its eve r t ed  segments .  After  the age of 3 weeks,  i .e.,  when the y o u ~  r a t s  
changed to definite feeding, the  act ivi ty  of these  enzymes  r o s e  sharp ly  to r each  a max imum by the 13th week of 

l i f e  (Fig. 1). 

In the an imals  exposed to heat  (Fig. 2) the amylolyt ic  act ivi ty  of both intestinal  p repara t ions  was much 
lower than in the control ;  this  difference increased  p r o g r e s s i v e l y  until the end of the third week of life, despite  
te rmina t ion  of the exposures  to heat.  By the fourth week the enzymic act ivi ty had inc reased  a lmos t  to the con- 
t ro l  level;  but la ter  some inc rease  in the amylolyt ic  act ivi ty of the ever ted  segments  took place although the 
content of the enzyme in the homogenates  was compara t ive ly  constant.  Norma l  enzyme act ivi ty was r e s t o r e d  
by the end of the exper iment .  Approximate ly  the s a m e  picture  was obse rved  for  inver tase .  
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Exposures  to cold (Fig. 2) led to s i m i l a r  changes in amylolyt ic  and inver tase  act ivi ty  of the p repa ra t ions  
of smal l  intest ine,  the only difference being that the inc rease  in enzymic act ivi ty  of the eve r t ed  segments  in 
the middle of the exper iment  was less  marked  than in the an imals  exposed to heat .  

In the an imals  exposed both to heat  and to cold a marked  d e c r e a s e  was thus Observed in the r a t e s  of pro-  
tein synthes is  of enzymes  (homogenates) and of thei r  t rans loca t ion  to the outer  su r face  of the cell  m e m b r a n e s  
(ever ted segments ) .  This  dec rea se  occu r r ed  not only immedia te ly  a f te r  the end of  exposure ,  but a lso  for some  
considerable  t ime  the rea f t e r .  The nonspecific c h a r a c t e r  of these  changes sugges ts  that  they a re  manifes ta t ions  
of the genera l  adaptation syndrome and that  they a r i s e  through the in t e rmed ia ry  of the p i tu i t a ry - -ad rena l  sy s -  
t em.  This  hypothesis  is conf i rmed  by the s imi l a r i ty  between the effect  of ACTH and that  of heat  or cold (Fig. 
2). Such d i f fe rences  as were  found were  evidently not d i f ferences  in p r i n c i p l e .  

The r e su l t s  ag ree  with observa t ions  of other worke r s  who found that exposure  to s t r e s s  fac tors  during 
the ea r ly  period of postnatal  development  leaves  a las t ing impres s ion  on the r a t e s  of functional development  of 
the individual organs  and of the o rgan i sm as  a whole [7, 8]. 
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