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The pancreatic proteases of large horned cattle are among the well-studied enzymes [1]. Porcine 
trypsin has been obtained in the crystalline state and has been investigated [2, 3]. The trypsin and chymo- 
trypsin of birds has been studied little. Two papers are known which give information on the isolation of 
turkey-cock trypsin and chick chymotrypsin [4] and also on the separation of fowl trypsin and chymotrypsin 
on diethylaminoethyleellulose [5 ]. 

The present paper gives the results of the purification of fowl pancreatic enzymes on carboxymethyl- 
cellulose and some properties of fowl trypsin and chymotrypsin. 

As can be seen from the chromatogram (Fig. 1), all the protein deposited on the column was separated 
into six fractions. Fraction (V) possessed the milk-clotting activity that is characterist ic  of chymotrypsin. 
BAEE esterase activity, which is characterist ic  for trypsin, was possessed by fractions (II), (III), and (IV). 
Table 1 gives the quantitative results of chromatography which permit the conclusion that fraction (III) cor-  
responds to trypsin and {V) to chymotrypsin. 

The fractions were collected, dialyzed against water,  sublimed, and studied. The individual enzymes 
were homogeneous on rechromatography, on eleetrophoresis on paper[10], and[in a polyacrylamide gel [11], 
and also on gel chromatography in a thin layer  of Sephadex G-75 [12]. However, the initial salted-out prod- 
uct, on paper electrophoresis (pH 8.6) separated distinctly into three zones, two of which (anionic and 
cationic) had proteolytic activity. Another anionic zone caused no proteolysis.  In a polyacrylamide gel, 
four protein zones were found in the salted-out product. 
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Fig. 1. Chromatogram of an activated 
salting-out product from fowl pancreatic 
gland: 1) protein, D280; 2) MAM* activity, 
units; 3) BAEE T activity, units. 

* Milk-aceta te  mixture 
t N-Benzoyl-DL-arginine ethyl es te r  

From the figures of Table 2, it  is possible to Judge 
the specific activities of fowl trypsin and chymotrypsin in 
comparison with the crystalline enzymes of large horned 
cattle. Attention is attracted by the high proteolytic activity 
of fowl trypsin and chymotrypsin. The specific activity of 
fowl chymotrypsin with respect  to MAM (milk-aceta te  mix- 
ture) and of trypsin with respect  to BAEE (N-benzoyl-DL- 
arginine ethyl ester) are somewhat lower than for the cor-  
responding bovine enzymes. 

The i~oelectric point of the trypsin was found to be 
pH 10.6 and that of the chymotrypsin pH 8.0 from the elec- 
trophoretic mobility of the enzymes on paper in buffer 
solutions with various pH values [12]. Fowl trypsin had its 
optimum activity at pH 7.0-8.0 with respect to casein and 
hemoglobin, casein being hydrolyzed better than hemoglobin. 

The heat stability of fowl chymotrypsin is somewhat 
higher than that of cattle chymotrypsin, and its optimum is 
found at pH 5.0. The range of pH'values at which the fowl 
enzyme is stable is considerably wider. 

The fowl enzymes behave identically to  the cattle 
enzymes with respect  to natural inhibitors. Kanitz's soya 
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TABLE 1. Quantitative Charac-  
t e r i s t i c s  of the Chromatography 
of an Activated Salting-out P r o -  
duct f rom Fowl Pancrea t i c  
Gland 

Pro- i Aetivityo Soeeffie ae- 
tein, !-units I~vity, units/ 

x.,2g o Frae- Dz~ 
tion I MAM[BAEE MAM I BAEE 

deposited on the column 
16501165 [361,7 I 0,I 10,22 

II 45 0,9 10,35 0,02 0,23 
Ill 279 11,16;~06,0 0,04 1,10 
IV 198 9,90 25,74 0,05 0,13 
V 216 23,76 0 0, II - -  

VI 297 100,98 24,76 0,34 0,C8 

tnmt" IT°tal 146,7 ] I 
frac- I 1035 3.65,85 
tions t 

TABLE 2. Specific Activi-  
t ies  of Chromatographical ly  
Pur i f ied  Fowl Tryps in  and 
Chymotrypsin in Comparison 
with the Analogous Enzymes  
of Large  Homed Cattle 

Enzyme 

T~sin 
fowl 
bovine 

Chymotrypsin 
fowl 
bovine 

Activity, units 
! 

proteo- MAM [BAEE 
lyric I 

13,7 --  1,1 
6,9 1,0 

5,6 0,34 - -  
2,4 0,5 -- 

inhibi tor  in twofold mola r  excess  suppresses  the activity of fowl and bovine t ryps ins  in veronal  buffer  with 
pH 8.2 containing 0.02 M calcium chlor ide  at 35°C in 30 min. At the same t ime,  a fivefold excess  of the 
inhib i tor  only par t ia l ly  inhibited the chymotryps ins .  Another  natural  inhibi tor ,  Trasy lo l ,  has a s imi l a r  ef-  
fec t  on the enzymes  of the animals  compared .  

By th in - layer  chromatography in a l a y e r  of Sephadex G-75 g e l  [13] we found that the molecu la r  weight 
of the fowl t rypsin  was 24,000 and that of the chymotrypsin  36,000. As the standard prote ins  we used 
cat t le  t ryps in ,  chymotrypsin ,  chymotrypsinogen,  r ibonuclease ,  and hemoglobin. 

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

F r e s h  fowl pancrea t ic  glands were  ext rac ted  with 0.1 N sulfuric acid (two volumes) fo r  a day with 
per iodic  s t i r r ing .  Af ter  the separat ion of the dense res idue,  c rys ta l l ine  ammonium sulfate was added to 
the ex t rac t  to 0.2% saturat ion [6], and the pH was brought to 4.5 with 10 M caust ic  soda solution. Then the 
ex t r ac t  was f i l te red  through a folded f i l t e r  and was salted out with ammonium sulfate at 0.7 saturat ion.  The 
prec ip i ta te  was col lected on a Buchner  funnel, dissolved in water ,  and activated in the p re sence  of 0.05 M 
calcium chlor ide  at pH 8.0 with t rypsin  in an amount of 1 mg of t rypsin pe r  g of prec ip i ta te  at 4-6°C. 

The degree  of activity of the chymotrypsin  was de termined f rom the rate  of clotting of MAM by N. P.  
Pya tn i t sk i i ' s  method [7], that of t rypsin  f rom the hydrolys is  of BAEE [8], and the proteolyt ic  act ivi ty by 
Anson' s method [9]. The concentra t ion of prote in  was de termined f ro m th e  optical  densi t ies  of the solutions in 
UV light, I~80. Af te r  activation, the solution of the sal ted-out  product  was dialyzed against  water ,  f i l te red ,  
and chromatographed on a column of carboxymethylcel lu lose .  The column (3 x 12 cm),  equil ibrated with 
0.05 M aceta te  buffer  having pH 4.4, was charged with 1 g of the sal ted-out  product ,  which was eluted with 
a gradient  of increas ing  concentra t ions  of sodium chlor ide in the initial buffer  of f rom 0 to 0.3 M. The 
ra te  of elution was 1 ml /min  and the f rac t ion volume 12 ml.  All the purif icat ion p rocedures  were  pe r fo rmed  
at 4-50C. 

C O N C L U S I O N S  

By chromatography on a carboxymethylce l lu lose  column, t rypsin and chymotrypsin  have been ob- 
tained f rom fowl pancrea t ic  gland. The molecu la r  weights,  i s . e l e c t r i c  points,  and optimum react ions  of 
the media for  act ivi ty and heat  stabil i ty have been de termined,  and the behavior  of these enzymes with r e -  
spect  to natural  t rypsin  iuhibi tors  has been invesUgated. A compara~tve study of the enzymes of the fowl 
and "of la rge  horned cat t le  has been pe r fo rmed .  
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