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exception of compounds Id and Ig (desacetyl-rifampicin) 
which show higher act ivi ty  and Ie and If  which maintain 
their  activity.  All the compounds are currently being 
evaluated for the in r i v e  act ivi ty  and toxicity. The results 
will be published elsewhere. 

In  conclusion, it must  be pointed out tha t  the new class 
of rifamycins described above proves the possibility of 
modifying the antibacterial spectrum of rifamycins by a 
limited chemical manipulat ion of the aliphatic bridge of 
the molecule x*. This finding constitutes an additional 
evidence of the versati l i ty of the molecule, giving a 
further contribution to bet ter  knowledge of the structure- 
act ivi ty relationship for rifamycins xa. 

Riassunto. Vengono descritte la sintesi, le proprietk 
chimico-fisiche e l 'a t t iv i t~  ant ibat ter ica in vi tro di atcune 
desacetil-rifamicine. Vengono discusse le variazioni osser- 

va te  nello spettro antibatterico in confronto con gli ana- 
loghi acetilati  al C-25. 
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M o l e c u l a r  P r o p e r t i e s  o f  P e p s i n  a s  S t u d i e d  b y  G e l  F i l t r a t i o n  

According to GOLUB and I~CK~T 1 pepsin presents, by 
varying the pH, molecular disorganization. By using 
ultracentri/ugation, D m u  was able to show * tha t  below 
pH 5.5 and between pH 7.0 and 10.0, pepsin is formed by 
a homogeneous molecule, while between pH 6.25 and 
7.0, i t  appears in more than one fraction. This finding 
would be explained as a consequence of the existence of 
the native and the denatured forms of the enzyme. The  
same author  observed tha t  denatured pepsin undergoes 
an enlargement of the molecule with respect to the active 
form. EDELHOCH ~,4 has also showed that  the molecule of 
alkali denatured pepsin presents a dilatation probably 
due to a deformation of the helix of the natural  molecule. 

By following denaturat ion with alkali, temperature and 
iodination, ISHH and YASUDA 5 found tha t  the value of 
osmotic pressure increases with respect to the active 
enzyme. Conformational changes of pepsin molecule above 
pH 5.0 were also observed by BLUMENFELD et al. ~. 

Recently, phenomena of polymerization and conforma- 
tional changes of several enzymes have been studied by 
gel filtration 7-,. I t  therefore seemed of interest to investi- 
gate the inactivation process of pepsin and the accom- 
panying changes of the molecule structure, by using gel 
filtration. 

To this end, a series of experiments were performed, in 
which equM amounts of pepsin were fractionated at  
various pHs, ranging from 6.5-7.25. Variations of the 
elution patterns of the protein profiles and of the enzy- 
matic act ivi ty  were taken into consideration. 

For  all the experiments X 2 crystallized pepsin from 
'Sigma'  Chemical Co. was used; gel filtration was per- 
formed on G-100 and G-75 Sephadex column (1.8 x 90 cm) 
in a cold room. Tris-phosphate buffers (0.005M Tris with 
added H3PO 4 to desired pH  value) containing 0.15M 
NaC1, were used. The pepsin samples were prepared by 
dissolving 20 mg of enzyme in 4 ml of the same buffer 
used to equilibrate and elute the Sephadex column. The 
pH measurements were done with a 'Radiometer '  type 
TT-1. Proteins were assayed by the Low~Y l° method 
using bovine albumin 'Sigma'  Chemical Co. as standard. 

The proteolytic act ivi ty  of pepsin was assayed in each 
fraction by using hemoglobin as substrate, in a 0.2M 

HC1-KCl buffer pH 1.8. The hydrolysis products, sepa- 
rated with 5% TCA and centrifugation, were read a t  
280 nm. 

Typical  pat terns of gel filtration on Sephadex G-100 
at  various pHs, are reported in Figure 1. I t  appears tha t  
pepsin, at  pHs below 6.75, is localized in one symmetrical  
peak and still retain high enzymatic activity.  At pH  6.75, 
the protein peak begins to appear deformed in its ascen- 
dent  par t  which shows a net  shoulder. The elution volume 
is decreased and consequently an increase of the molecular 
weight is noted. The enzymatic act ivi ty  appears now 
strongly reduced and it is localized only in the fractions 
corresponding to the original, lower molecular form of the 
enzyme. At pH 6.85, the elution profile shows 2 distinct 
protein peaks; the first one is completely devoid of 
enzymatic activity,  while the second peak still maintains 
a residual activity.  

Increasing the pH from 6.85 to 7.25, the conversion 
process of the act ive form into the larger, inactive, 
molecular form is practically completed (Figure 1 D, E, F). 
The molecular weight of this new form of pepsin, appear- 
ing at pH 7.25, was estimated by comparihg its elution 
volume with tha t  of crystallized bovine albumin. 

As shown in Figure 2, both alkali denatured pepsin and 
albumin had approximately the same elution volume and 
therefore appeared to have similar molecular size. 
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Since the  molecular  we igh t  of t he  ac t ive  peps in  (below 
pFI 6.0) is a b o u t  34,000, i t  would  appea r  t h a t  the  inac t iva-  
t ion process  which  occurs  b e t w e e n  p H  6.75 and  7.25, is 
a c c o m p a n i e d  b y  a d imer iza t ion  of t he  ac t ive  subuni t .  

F r o m  t h e  e x p e r i m e n t s  r epo r t ed  above ,  i t  appea r s  t h a t  
t he  loss oI t he  ca ta ly t i c  p r o p e r t y  of  t h e  e n z y m e  parallels  
t he  g radua l  convers ion  of t h e  ac t ive  m o n o m e r  in to  an  
inac t ive  aggregate .  F u r t h e r  analys is  of th i s  process  is now 
in progress  by  using sucrose dens i ty  g rad ien t s  centr i fuga-  
t ion  and  disc-e lec t rophores is  n .  

aggrega to  della peps ina  di peso molecolare  mo l to  vicino 
a quello de l l ' a lbumina  bovina .  
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Riassunto. A bassa  t e m p e r a t u r a  (5 °C) va r i ando  il p i t  
del mezzo da  6,50-7,25, la peps ina  var ia  le sue d imensioni  
molecolar i  e si ina t t iva .  Tale fenomeno,  ev idenz ia to  per  
gel f i t t razione,  s e m b r a  sia d o v u t o  alta formazione  di un 
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M e t a b o l i s m  of A lcoh o l  in P a r t i a l l y  H e p a t e c t o m i z e d  

Several  workers  h a v e s h o w n  t h a t  cold exposure  in ra t s  
resul ted  in an  increased ox ida t ive  ac t iv i ty  of t he  l iver x-6. 
~VEIsS and  M o s s  5 r e po r t ed  t h a t  the  liver, an  organ  which  
has  one  of t h e  lowest  metabo l ic  r a tes  a m o n g  several  
t issues,  showed  the  g rea t e s t  metaboI ic  increase in  response  
to  cold. The  Ia t te r  au tho r s  also h a v e  shown  t h a t  t h e  
me tabo l i c  ra te  of l iver  slices in pa r t i a l ly  h e p a t e c t o m i z e d  
r a t s  increased  20% w h e n  an imals  are k e p t  a t  room 
t e m p e r a t u r e  and  s l ight ly  over  twice  th is  a m o u n t  w h e n  
exposed  to  a cold env i ronmen t .  

Ear l ier  we r e p o r t e d  t h a t  r a t s  exposed  to  cold, m e t a b o -  
lized alcohol fas te r  t h a n  cont ro ls  k e p t  a t  room t e m p e r -  
a ture  7, I n  t he  p r e s e n t  expe r imen t ,  we h a v e  d e t e r m i n e d  
the  effect  of pa r t i a l  h e p a t e c t o m y  on the  abi l i ty  of cold 
exposed  and  room t e m p e r a t u r e  housed  ra ts  to  metabol ize  
alcohol 8. 

Methods. Male a lbino r a t s  of Sp rague -Dawley  s t ra in  
weighing 190-210 g were  d iv ided  in to  6 groups  of 10 
ra t s /g roup .  The  f i rs t  3 groups  cons is ted  of par t ia l Iy  
hepa tec tomized ,  sham-ope ra t ed ,  and  n o n - o p e r a t e d  con t ro l  
animals  which  were p laced  in  a cold r o o m  a t  a t e m p e r a t u r e  
of - 5  °C, 48 h a f te r  surgical  i n t e rven t ion  where  t h e y  
r e m a i n e d  for a per iod  of 5 days.  The o t h e r  3 groups,  
d iv ided  and  o p e r a t e d  upon  as above  were k e p t  a t  r o o m  
t e m p e r a t u r e  (20 ° =~ 2 °C) for  7 days.  On the  e igh th  pos t -  
opera t ive  day  each an imal  received i.p. 0.8 g/kg of 
un i fo rmly  labelled 14C-alcohol (specific ac t iv i ty  0.23 
I~C]mM of alcohol) as a 20% aqueous  a lcohol  solut ion.  

Rats  E x p o s e d  to Cold 

R e s p i r a t o r y  l~COz was  col lected by  the  m e t h o d  descr ibed  
previous ly  7. Pa r t i a l  h e p a t e c t o m y  was  p e r f o r m e d  as de-  
scr ibed by  HIGGINS and  ANDERSON 9. 

Analys is  of va r i ance  was  pe r fo rmed  w i t h  an  IBlX, I 
compu te r ,  Model  650, accord ing  to  t he  ' R  × 2 Tables '  of 
YATEN 10. 

Results. The  m o s t  s t r ik ing  dif ference in 14CO~ recovery  
occurred  dur ing  the  f irs t  3 h fol lowing alcohol a d m i n i s t r a -  
t ion  (Table I). Dur ing  th is  t ime,  all an imal s  exposed  to  
cold me tabo l i zed  as m u c h  alcohol as the  room t e mp e r -  
a tu re -housed  ra t s  oxidized in 9 h. The  effect  of t e mp e r -  
a tu re  on the  recovery  of label led ca rbon  dioxide  was  
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Table I. Mean values of cumulative recoveries of exhaled 14COz (mM) from metabolized alcohol 

Treatment Interval of COo collection 

l h  3h 5h 7h 9h 

Control, room temperature 0.71 3.60 4.42 4.70 4.86 
Control, cold 1.30 4.83 5.32 5.49 5.57 
Sham, room temperature 0.78 3.52 4.50 4.80 4.95 
Sham, cold 1.36 4.84 5.44 5.64 5.73 
Partial hepatectomy, room temperature 0.63 3.23 4.30 4.58 4.73 
Partial hepatectomy, cold 1.33 4.70 5.16 5.39 5.47 

F Of effect of temperature 31.98 a 39.37 ~ 35.09 a 31.09 a 28.48 a 
F of treatment 0.26 0.53 0.55 0.85 1.02 

F of effect of treatment = 9.18a; F of effect of temperature = 0.37. a p <: 0.01. 


