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P u l m o n a r y  D a m a g e  in  R a t s  F e d  b y  B e a n s  (Phaseolus vulgaris) 

The research into models  of e m p h y s e m a  in animals  
has  been extens ive  t h r o u g h o u t  t he  last  80 years.  Many 
approaches  have  been tried, including mechanica l  ob- 
s t ruc t ion  of t he  resp i ra tory  passages,  vagal  s t imulat ion,  
pu lmona ry  lobectomies,  damage  to  alveolar  septa  direct ly  
or via the  lung circulat ion etc. t i n t e r e s t i ng  s tudies  ap- 
peared  recently,  indica t ing  - a t  least  in ra ts  - possible 
d ie ta ry  factors  resul t ing in p u l m o n a r y  damage  to the  
animals  ~,3. In  our earlier exper iments ,  lung lesions 
resembl ing  e m p h y s e m a  were p roduced  by  t racheal  con- 
s t r ic t ion and papa in  given in t ra t rachea l lyL  and  by  intra-  
t racheal  inject ions of phy tohemagg lu t i n in  bo th  wi th  and 
wi thou t  t racheal  const r ic t ion 5. Here  we now presen t  
results ob ta ined  in ra ts  in which p u l m o n a r y  lesions were 
found in connect ion  to diet. 

Male ra ts  of the  s t ra in  Wis tar -KonArovice  were kep t  
in groups of 4 on a cus tomary  t y p e  of pel let  diet.  W h e n  
the i r  body  weight  averaged 110-160 g t h e y  were fed by  
beans of Phaseolus vulgaris only, wi th  wa te r  ad l ib i tum 
for a per iod of 12 days.  A second in terval  of beans  feeding 
was 1 week later  and las ted 4 days.  E x c e p t  for a decrease 
of the  body  weight  of the  exper imenta l  group dur ing and 
shor t ly  af ter  these  periods, no change  in g rowth  curves 
was observed.  At  the  t ime of the  exper iment ,  the average 
body  weight  of the  beanfed animals  was 95% t h a t  of 
the  controls.  

The first  2 animals  of the  exper imen ta l  group were 
examined  6 weeks af ter  the  beginning  of the  exper iment ,  
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Fig. 1. Functional residual capacity (FRC) in ml/kg on ordinate arid 
per cent of air spaces in the lung histological preparation on abscissa. 
Rats of the control group are marked by crosses (X), experimental 
animals by open circles (C)). 

the  res t  of the  animals  in the  t ime  be tween  the  e leven th  
and twe l f th  week, toge the r  wi th  the  contro l  group. In  
u re thane  anes thes ia  the  lung funct ional  residual  capac i ty  
was measured  and corre la ted wi th  the  histological  p ic ture  
of the  lungs. At  the  same time, o ther  func t iona l  par-  
amete rs  were measured.  There  was, however ,  no sub- 
s tant ia l  difference in the  ven t i l a to ry  response to  100% 
oxygen or to 5yo carbon dioxide inhalat ions,  in the  ECG, 
in blood volume,  hematocr i t ,  hemoglobin  concen t ra t ion  
and in the  weight  of hea r t  and liver, be tween  the  experi-  
men ta l  and  control  groups. 

The func t iona l  residual lung capac i ty  was measured  
by  the  m e t h o d  described by KING 6. The histological  lung 
p repara t ions  f ixed at  a cons t an t  pressure of 12 cm H20 
were q u an t i t a t i v e l y  eva lua ted  by  the m e t h o d  descr ibed 
by  DUNNILL v. In  short ,  the  histological p repa ra t ion  was 
pro jec ted  at  an overall  magni f ica t ion  of 200• on a 
screen wi th  25 crosses. The t y p e  of t issue under ly ing  
each of the  crosses was ident i f ied and added  under  one 
of the  following headings :  alveolar  air spaces, alveolar  
septa,  bronchi ,  vessels. A to ta l  of 500 poin ts  was counted  
and expressed  in %. The regions of large vessels and 
bronchi  were avoided,  so t h a t  these  t issues averaged  
less t h a n  2%. 

Figure 1 shows the  correla t ion of funct ional  residual  
lung capac i ty  expressed in ml/kg body  weight  to per  cent  
of air spaces in the  histological  examina t ion .  A higher  
funct ional  lung capac i ty  and an increase in per  cent  of 
air spaces in the  lungs of the  animals  fed by  beans  can 
be observed.  Figure 2 presen ts  histological  p ic tures  of 
lungs of one of the  control  ra ts  (No. 5/11013), and of 
one of the  exper imen ta l  group (rat No. 3/10961). The 
e m p h y s e m a t o u s  en la rgements  of air spaces wi th  a lveolar  
d is rupt ions  can be noted.  

At the m o m e n t  we are unable  to evalua te  the  signi 
ficance of the  results  presented .  The inechanism of th is  
d ie ta ry  effect  is obscure and fur ther  expe r imen t s  are 
needed for its elucidationS. 

Zusammen/assung. Bei Ra t t en ,  die eine besondere  ]) igt  
erhielten,  wurden  Lungenve rgnde rungen  festgestel l t .  Bei 
Verf t i t t e rung  von Bohnen  (Phaseolus vulgaris) kam es 
zu emphysem/ ihn l i chen  Ver~tnderungen, welche funk-  
tionell  und  his tologisch festgestel l t  wurden.  

F. PALE~EK 
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Fig. 2. Histological sections of rat lungs. (A) I.ung of a control 
animal. (B) Lung of an experimental animal. The sections were 
prepared from the preparations after intratracheal fixation by 
Zenker's solution under the pressure of 12 cm H20. They are 6 bt 
thick, stained by haemotoxyline-eosin. The original magnification 
was 200 • in both cases. The longer side of the reproduction rep- 
resents 700 ~ of the original preparation. 
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