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INTRODUCTION 

Rennin is the main milk-clotting enzyme i n the fourth 

stomach of young cal ves , This enz~ne has been crystallized 

and studied by several workers such as Hankinson (20), Ber

ridee (1), and Ernstr om (10) , and found to be heterogeneous 

(1 0 ) . It is a pro teolytic enzyme, which exhibits its maxi 

mum activity on hemoglobin, bovine serum albumin, and casein 

in the region of pH 3 . 4 - 4 . 0 (2,6,11 , 13) . It has a specificity 

similar to , but narroHer than , that of peps in (11) . 

Proteolytic enzymes of the digestive tract are produced 

as inacti ve proteins , presumably to prevent them from at

tacking surrounding tissue s . Rennin is no exception . It is 

secreted as an inactive precur sor or zyraogen called prorennin 

which is transformed i nto active rennin in the environment 

of the abomasum . 

Conversion of prorennin to rennin is mainly an auto

catalytic process at pH 4 . 4 (4) , pH 4 , 7 (15 , 28,29) , and pH 

5 . 0 ( 29 }. Peptide material is split from prorennin during 

the process of act ivation (4 ,15 , 16) . If the activation of 

prorennin is repr esented by the following equation : 

Prorennin Rennin > Rennin + Peptide material 

the assumption might be made that this reaction i s proteolytic , 

since rennin is a proteolytic enzyme (2 , 6 , 11 , 13) . If this 
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r eaction is proteolytic one might expect the pH optimum fo r 

activation to coincide with the pH opt imum for proteolyti c 

ac tivity . In other words, a maximum rate of a c t ivation 

should occur in the region of pH J . 0-4.0, a nd on both sides 

of this range the rate should decrease, There is such 

a gree ent above pH 4.0 where the rate of activation decreases 

as the pH increases to 5.5 and becomes negligible at pH 6 . 0 . 

However as the pH goes below 4.0 the rate of activation in

creases i n contrast to t he proteolytic nature of the enz~e . 

This contradiction between the proteolytic n ature of the 

enzyme and the rate of activation of prorennin was questioned 

for the first time by Rand and Ernstrom ( 29 ), when they made 

the following statement: " Rennin exhibits its maximum 

proteolytic activity i n the r egion of pH J . 0-4. 0 (8) . There 

fore , if the autocatalytic activation of prorennin is prote 

olytic , it is difficult to explain Hhy the rate of activation 

increas es as the pH is reduc ed to very low values . Further 

studies of the activation reaction be low pH J . O will be 

necessary to clarify t his interesting behavior." 

The purp ose of t h is work has been to study the nature 

of the activation of prorennin at loH pH values , and to 

determine whether or not the reaction is autocatalytic in 

highly acid solutions . 
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Rennin is secreted as an inactive precursor or zyi .. oc;en 

which is converted to an active protein in the environment 

of the calf ' s stomach where it functions. Althouo;h this fact 

has been known since the work of Hammarsten in 1872 (19 ), 

Kleiner and Tauber (24) in l9J2 1.-1ere the first to partially 

isolate this precursor (Prorennin) and study its properties . 

They dernonstrated that it 1~as stable in the region of pH 

9 . 0 - 10.0 where rennin was rapidly inactivated, Kleiner and 

Tauber also reported that the rate of conversion of prorennin 

to rennin increased with acidity to pH 1.0. These 1-1orkers 

(25) also found that prorennin had no clotting power , and 

could be activated completely pJ{ ] . 6 within seven minutes . 

Ege ru1d Lundsteen (9) confirmed the findings that rennin was 

destroyed in alkaline solutions , and that the rate of acti 

vation of prore~~in increased as the pH was reduced fror 5.0 

to J . O. 

Berridg e (32 ) pointed out that there were some indi 

cations that the activation of prorennin was a proteolytic 

process , but that a proper understanding would require acti 

vation studies on pure prorennin . 

FlotmruL~ (12,14 , 15) devised a ethod for purifying pro

rennin and found that the zymogen was heterogeneous , and could 

be fractionated into at least two conponents . He called the 
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main fraction prorennin- B, and the minor fraction prorer.nin 

A. fter activation, each of the above fractions ~ave rise 

to different fractions of renn in . He re ported that acti 

vation at pH 4.7 was partially autocatalytic , while t hat at 

pH 2 . 0 was similar to a first order reaction . Also, his 

results showed that activation of prorennin was brought about 

by hydrolysis of peptide material from the H- terminal end of 

the prorennin molecule . Foltmann , by applying Sanger's 

method (31) for deter;,lining N-terminal residues , found that 

alanine was the N- ter i nal amino acid on prorennin . He also 

analy?.ed rennin fractions after activation by the same method , 

but his results were inconclusive . However , Jirgensons ~ al . 

(27) reported that the N-terminal and the C-terminal groups 

on rennin were glycine and leucine (or isoleucine) re

spectively . The C- terminal amino acid on prorennin , has not 

yet been reported . 

Bundy et al. (4), described a new method for purifying 

p rorennin and claimed that their zymogen was homogeneous in 

contrast to the findings of Foltmann (12) . These '>'lOrkers 

based their conclus ion on sedimentation analysis and chro 

matography . The ir findings also suggested the autocatalyti c 

nature of the activation of prorennin at pH 4.4, and the re 

lease of peptide ;naterial during the process . It is note

worthy that the prorennin used in their work was extracted 

f rom frozen fresh calf abomasum tissue by acetone at - 5°C . 



Rand and Ernstrom ( 28 , 29 ) studied the activation of 

prore~~in in the region of pH 2.0-5.5, and demo~strated that 

activation at pH 5.0 and 4. 7 was predominantly autocatalytic . 

At H values below L~ . 7 it was too rapid , even at low tempera 

ture, to follow accurately . 

Recently , Foltrnann (16) reported the amino acid compo 

sition of prorennin , rennin , and the peptides rele as ed during 

the process of activation . He round that the ~~ino acid 

composition of prorennin- B was similar to that of total pro

rennin . He also found that chromatograph ically purified 

B- rennin , resulting from activation of prorenr.in - 3 , had 

almost the same amino acid composition as crystallized rennin . 

Although prorennin- B was chromato~raphically homogeneous , the 

enzyme derived from it was heterogeneous . Fol tmann 1 s expla

nation for this phenomenon was that the act ivation process 

probably takes different pathways leading to different enz~e 

fractions . He was a ble to account for all the ~.ino acicis 

in prorenni n from the amino acid composit ion of rennin and 

the peptides released during activation . Table l summarizes 

some of Fo l tmann 1 s amino acid studies. 



T BLE 1. ina acid composition of prorenni:'l - 3 , total 

prore. nin , B- rennin, and total ren. in 

(Moles/10 grams of protein ) (16) , 

Amino 
acid Prorennin - B 

Lys ..... 35 . 8 

His . . ... 13 . 8 

AJi3 .... , 

Arc ..... 19 . 4 

sp ..... 92 . 2 

Thr ..... 56 . 4 

Ser ..... 84 . 4 

Glu ..... 100 . 3 

Pro ..... 38 . 6 

Gly ..... 78 . 7 

, la ..... 41.5 

Cys ..... 14. 0 

Val ..... 63 . 0 

Met ..... 18 . 7 

Ileu .... 52 . 6 

Leu .... . 70 . 6 

Tyr ..... 50 . 7 

Phe ..... 45 . 5 

Try ..... 11. 2 

ide ... 94 

Total 
prorennin 

35 - 3 

13 . 9 

114 . 8 

18 . 5 

92 . 7 

57 . 2 

80.6 

101 . 5 

41.0 

77 . 7 

41.7 

13.3 

57 . 5 

18.9 

5o • .5 

70 • .5 

52 . 2 

45 . 2 

11. 2 

94 

B- rennin 

26 . 5 

13 . 4 

15 . 8 

97 . 7 

61. 0 

86 . 9 

94 . 3 

39 . 2 

79.8 

41.8 

15 . 9 

68 . 1 

21. 7 

49 . 4 

60 . L• 

50 . 1 

44 . 9 

13 . 6 

100 

Total 
rennin 

24 . 0 

14.1 

113.3 

16 . 7 

103 . 3 

61.8 

80.1 

93 . 3 

43 . 7 

75.4 

41.1 

12 . 3 

66.3 

21.4 

50 . 6 

64 . 0 

50 . 8 

45 . 0 

12 . 4 

100 
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Djurto:'t et al. (7) deter, ined the r11olecul&.r Heit;ht of 

proren in and rennin by gel filtrat i on on a colwan of 

7 

sep hadox J - 100, and by sedi entation- diffusion . They reported 

that the .nolecular weight o:f prorenn in and rennin were ap 

pPoxi.mately 36 , 000 and 31, 000 respectively . The l,,ost inter 

esting point in this study that these Horkers did not o~serve 

heterogeneity by either of the two methods (gel filtration 

and sedimentat ion) . 



EXP.::::RI:· ENTAL ,. :,;THODS 

Purification of prorennin : Partially purified proren~in 

Has prepared by a mod i fication of l<'olt.nann ' s :nethod (12). 

The procedure was as follows : 

l - i"ive unsalted dry - blovm calf stor.1achs that had been 
stored at - 23C . were e;round and rr,acerated in tHo 
liters of O. Hi sodium borate containin~ lO,i sodi~ 
ch loride . The , ixture was ar;::.tated over night at 
)C . Hith a slow-speed r.t:c:~e .. ::ic~l stirrer. T" e u"l 
dissolved ~aterials were sep&-ated by centrifu~ing 
at 15 C. in an Incernation~l centrifu~e at 5, 000 b 

for 30 winutes . 

2 - The pE of the extract \..Jas adjusted at 7 . 0 'll ith 3N 
HC l , and potassium alu..ninwn sulfate (Al2 (S0

1
, l ,K;:> 

so4 . 24H20 l Has added at the rate of 10 :;rams- per 
liter o f solution on an fu~hydrous bas i s . The acidic 
salt was neutr alized bilinediately to pH 6 . 3 Hith 
saturated disodiwn phosphate ( ~a2HPOh ), and the ge l 
which formed \vas removed by centrifuge. t ion. 

3 - The supernatant from step 2 vras adjusted to pR 8 . 0 
w.:.th JU NaOE , saturated Hith sodium chloride , a. d 
left over ni;;ht at )C . The pH 11as adjusted to 7.0 
Hith 3~ HCl and the e.z~~e was precipitated by 
centrifuging at l5C . for t;•JO hours at 5 , 000 g. The 
precipitate was redissolved i:t a :ninimun of 0 . L·. 
borate buffer at pH 8 .0. 

4 - After the solution was filtered , step 3 Has repeated . 

5 - 'fo the supernatant from the last step, potassiun 
a luminum sulfate (Al2 (SOJ , ) 3 K2S0~ .• 24H20l was added 
at the rate of 5 grruns per liter , on an anhydrous 
basis , and neutralized irl4nediately to H 7.0 Hith 
saturated disodiu..n phosphate . The ge l Has removed 
by centrifuging for 3 0 minutes at the sa..--:1e tempera 
ture and speed as in previous steps . 

6 - The supernatant resulting fro step 5 t;as d:!.alyzed 
against O. Ol.pi borate buffer at pi: 8 .0 for 96 hours , 
During this period t he buffer vras c, ane;ed three tLaes . 

8 



The dialyzed s·1pernatant was freeze dried , and the 
prorennin powder stored in tho refrigerator at lC . 

The final preparation Hhich 1-1as used dur.:.. 0 this study 

had a specific activity of 190 prorenni n units (PU) per wg . 

N. and less than 0 . 4% of its potential act ivity Has active 

rennin. 

Determination of milk - clottinG activity : ctivity Has 

~easured on a substrate suGsested by Berridse (2 , 3) , using 

a luet: o described by :crnstrom (10) in which solutions of 

un<no•,m activity were comp~red wi t h a stand:;.rd rer.net . The 

reference Has ma intained at a constant strer.gth throughout 

this study . The substrate menttoned above vras made by dis 

solving 120 grams lo>~ -heat nonfat dry milk in one liter 

O. Oll'l CaC12 • During the course of this study the sallie lot 

of nonfat dry milk , stored at - 23C ., was used for prepa-

ration of the substrate. 

}!itro;en deter:nination ; The nitrogen content of pro -

rennin solutions Has measured by a semimicro K ·eldahl method 

( 22 ) . 

Buffer : Phosphate buffer at a concentration of 0 . 0251 

( pH 6 . 3 ) was used for diluting activation mixtures for the 

milk- clottinG test . This buffer Has prepared by dissolving 

0 . 85 gram Na2HPo
4 

and 2 . 62 grams NaH2Po
4

.H2o in one l i ter 

distilled water . 

hctlvation mixtures : Acetate buffer at a concentratior. 

of 0 . 02M was used as an enzYJne - activating medium for experi-

9 



rnents carried out at p" 5.0, 4.0, and 3.5. Activation at 

pH 2 . 0 ~ms carried out in 0.51N lactic acid . Hhen .;lycerol 

was required , the desired glycerol - water solution was pre

pared and used as a so l ve n t for j.Jl'epr~ring the activation 

mixture . 

:o 

ThrouGhout this >Jork and for eac:1 individu.al experL..er.t , 

approxi ately 70 mg . p&rtially urified prore~in were dis 

solved in 15 !'11. of the proper activc.tion solut:.or.. ?ro .. 

the activation r.1ixture , one 111 . aliquot samples '.-Jere Hith

drawn and diluted for the milk - clotting test . The activity , 

expressed as rennin units per ml ., was plotted ar:;ainst ti.• e . 



Rc:.S1JLTS 

Preliminary experiments were concerned Hith re ducing 

the rate of a ctivation of prorennin at pH 4.0 and loHer in 

order to study the kinetics of activation more conveniently . 

Act-'.vation at lm·i temperature was first attempted as a mean 

of sloHing the r eac tion. series of experiments at pH 2 . 0 

were conducted at 1 C in a controlled- temperature water bath . 

Special glassHare, as shown in Figure 1, ;ras used in vlhich 

Figure 1 . The g lassware used for instant .LXLng of pro 
rennin and activation solution at low temperature . 

11 
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the activation solution and prorennin po<Ider could be kept 

sepurate and instantly mixed at the proper time . The acti 

vation solution in these experiments consisted of a lactic 

acid so l ution of a concentration such that when mixed with 

the enzyme the pH was 2 . 0 . After the enzyme and the acti 

vation solution were brouc;ht to the req,.l ired temperature , 

they were mixed by tipping the apparatus 90 degrees without 

taki g it out of the water bath . Samples were vrithdrawn at 

proper intervals for activity measure.ent . It was found ~hat 

activation at 1 C \vas much too rapid to folloH accurately. 

An attempt was then made to carry out the activation 

below 0 C. An a n ti-f r eeze was sought tha t vrould reduce the 

freezing point o f the activation mixture Hithout i!'lterfering 

in any Hay vrith the activation reaction . Ethylene glycol 

was used at the rate of 2 ml per 9 ~~ distilled water . These 

experiments were carried out as previously described . 

anti - freeze Has also used in the Hater bath ~o protect it 

from freezing . 

At that t emper ature a significant reduction in the rate 

of prorennin act ivation Has noted , and de v e lopment of maxinur 

activity required three hours . Actually , it may have been 

possible to carry out the proposed experiments lli~ er these 

conditions . Neve r theless , it seemed desirable to fi!'ld a more 

convenient procedure , particul::ll"J.y in vievr of <iifficultios 

encountered 1:1 s ar,Jpling and maintaining the te:1pera ture of 
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sru~ples dur ng transfer and dilution . Another atte~pt was 

.r,ade to run a series of experi ents in the ice crear: hardening 

roo_, at -23 C. I n this room it m1s possi"ule to te1.per every 

piece of gl ass,..Jare to the proper temperature Hithout fear of 

te mpe rature change . An activation solution Has prepared by 

mixing equal amounts of Hater and ethylene e;lycol and ad -

justing it to pH 2 . 0 with lactic acid . control sol~tion 

at the sa~e p~ in the absence or ethylene glyco l reached 

rnaximur. activity witl:in 30 minutes at room te:.~perature . ~ow

ever , at - 23 C there was no si~n ificant activity even after 

75 1ninutes . fte r 20 hours the activity was only 25i; of the 

p otential activity of the sample . The activation mixture 

was removed fro:n the hardening room and left at room te;l,pera

tur o for 30 1 inutes . No further increase in activity was 

noted . It appear ed that ethylene glyco l may have had a 

destructive effect on the enzyme , although this vJas r.ot 

verified . 

The necessi ty of 1-1orki!12 below the freezing point of 

'dater required a soluble compound that would be an effective 

anti - freeze , but would not int Al· fere Hith the activation of 

prorennin or be de structive to the activated enzyme, It was 

found that glycerol was not only an effective anti - freeze , 

but that it was able to sisnificantly reduce the rate of 

activation at 25 C. Therefore , the presence of Glycero l in 

activation mi xture s would ake it possible to carr y out loH 



11;. 

p !i <.iCvivation studies at room te •.. pe-rut=e , prov:.dcd it cou d 

be s o1-m that glycerol id not affect tr,e activatio. reaction 

in a.-..y •ray other than to reduce its rate. 

Effect of glycerol on activation of prorennin : Desired 

amoLmts of ~lycerol were mixed with acetate buffers or 

distilled water on a volume basis, and the mixture adj~,;.sted 

to t:,e required pH . These activation solut:.ons along with 

enz~r:ne sar.~ples Here te .. ;pered to 25 C in a wacer bath . nCti 

vat.:.on and activity tests 1-.rere carried out as previously 

described . •ctivity 1-las calculated as prore::L"1in units (PU) 

per milliliter when compared to a standard rennet havint; a 

value of 100 RU/ml (1 0 ). Prorennin units (PU) and rennin 

units (RU) were considered equivalent . 

Activation of prorennin at pH 5.0 was kno>~n to be 

autocatalytic (29) . Therefore the effect of glycerol on 

ac tivat ion 1-1as first studied at chat pH . Figure 2 sho1-.rs 

activation curves for prorennin at pH 5.0 in the presence of 

0 ana 20% glycerol v/v . An S s aped activation curve , 

characteristic of autocatalytic activation , was obtained in 

each case . l11aximum activities recovered fro:n the t1-10 samples 

were very close . HoHever , a reJrtarKable difference in the 

rate of activation was clearly evident . Naxi:aum activities 

were recovered after 60 and 78 hour for s~nples containi g 

0 and 20% glycerol v/v respectively . 

Applying the equation proposed by ·erriott (21) for 



Figure 2. Activation of prorennin , in 0 and 20,; glycerol 

v/v, at pH 5.0 and 25 C. 
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tes":r.g the autocatalysis theory of peps i no0en , straicht 

lines resulted fo r both samples as given in ?i;::;ure J , .. uto 

c atalytic activation occurred in the presence or a~sence of 

glycerol at pH 5.0, and glycero l appear ed to have no effect 

other than to reduce the r ate or activat ion . 

Curves showing the activation of prorenn in at pH 2 . 0 

in L) , 50 , and 55% glycerol v/v are found i n Figure 4. 7he 

effect of glycero l on reducing the rate of a ctivation NBS 

proportional to i "s concentration in the activatio. dxture . 

rJaxi. u. activity wa s achieved in four hours in 45~ glycerol , 

about nine hours in 50~ glycerol , and about 16 hours in 55% 

glycerol . Again , g lycerol seemed to have no noticeable 

affect on the nature of the activation or on the yield of 

active rennin . 

Low pH activation in the presence of glycerol : ~cetate 

buffers at concentration of O. OZ1 were used as activating 

solutions in the r eg i on of pH 3. 5-5.0, and 0.51N lactic acid 

was used at pH 2 .0. 

16 

At pH 4.0 in the presence of 45% g l ycerol t he acti vation 

curve had only a faint S shape near its beginning Hhere the 

process tended to go r ather fast (Figure 6) . Evidence of 

some autocatalysis Has st ill present , and a straight line , 

Hith some deviation at the begin ing , t.Jas obtained oy app l ying 

Herriott 's e quat ion (Figure 7) . Acti vation of prore~~in at 

p 4.0 seemed to be border - line between t he predo~inantly 



:5"i.;ure 3 . ...... p lo t of ln A " vs tL..e for the :.ctiva.t~o:-1 

.".e - A 

of prorennin at pH 5,0 and 25 C. 

~.-... activity at ti. .. e t 
.c.e final or er..uilior iu;. act.:.. vitJ· 
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FiGure 4. Activation oi' prorennin at pH 2 . 0 .... r..d 25 C, i:-. 

the presence of different amounts of 61Jcerol . 
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P::.....;ure 5 . .::... plot o:..-. lo: substrate {pro:-oen1..i::1 co:-.c-..ntY·~.;:or.) 

vs t :!.me for the activation of prorenuL1 ~t P~- 2.0 

and 25 C. 
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"'igure 6 . .c t i vation of prore. n in in 1.,.5% ._;lycer~::. v/v, &c 

pH 4,0 an 25 C. 
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autocat~lytic reac"ion that occurred at higher p3 values 

and th:.t which approached a first order reac tion at loHer 

pH values . 

Fi~ure 8 represents the activation of prorennin at pH 

3.5 in the presence of 45% g lycerol v/v . At that pH the re 

Has no Jere evidence of autocatalysis, and the activation 

apnear~d "o folloH first order kinetics (5) . Plot ting the 

logur ~t~. of substrate conce tration (prore~r,in) a~ainst 

tL~e . a straight l i ne was obtain d, as given in Fi£ure 9. 

At pl1 2 , 0 three different level s of glycerol Here used : 45.5 , 

5o;\, ar d 55% . Again the reaction appeared to follow the 

first order kinetics, an.d its reaction rate decreas ed with 

increasir.g g lycerol concentrati on as sho;m in Figures 4 

and 5. 
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Ficure 8 . Activation of prorenn in in 45% glycerol v/v, &t 

pH 3.5 and 25 C. 
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Fi~ure 9 o ~ plot of lo~ ~ubstrate (,~orenni~ conc~z tr ~:o·:) 

vs ti!'rle for tl1.e activation of ~~rorenn in 45,; 

Glycerol , at H 3.5 and 25 C. 
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DISCUSSIO.! 

.ctivation of prorennin at low pH values is very r~pid , 

and the reaction is difficult to follow accurately . The 

discovery of the glycerol effect on the rate of activation 

1aade lt possible to accomplish this work with a hi~h deJree 

of accuracy . Activation of prorennin in t~e presence of 

glycdrol revealed t~e possibility that two different mecha 

nisms ..• ay be involved . Autocatalytic activation at pE 5.0 

was verified. It was also demonstrated that the activat!on 

followed first order kinetics at pH 3.5 and below . 

Thu effect of glycerol on the rate of activation was 

remarkable . It was thought that this effect may have been 

due to atl increase in viscosity of the activation mixture 

ictroduced by glycerol . mhis was ruled out when sucrose 

solutions, having the sru~e viscosity, did not prod ce the 

same effect . It has long been xnown that some Sclbs tances 

such as (.:.r4) 
2 

so4 and sucrose have the ability to stabilize 

proteins against denaturation (26 , 33) . These substances can 

modify the structure of solvents , which in turn interfere 

with interaction between a solvent and macromolecules, and 

indirectly change the conform«tion and behavior of large 

~olecules . It could be that the effect of Glycerol on pro-

renn in activatio~ is due to a sim"lar stabilizin6 ef ect. 
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~icu c-.; al. (JO), in a co.~parative st;;.dy o.:' tt.e pa:;:a~~

di'-'~~tio .1. of ative 1:-.u:. ... nn ~erw albu..:'lin , a::d o!' t ... e. sa::.e 

protein after denaturation by heat and =ea , ou~erved so.r,e 

interestinG 0ffects of sodium CU£lrylate ar1d so•,,e other soditL~ 

salts . It ic well established that proteins become .•. ore 

suscc:- t:ble to enzyme hydroly.;is a:fter denatc<rat::.on . '.:'he 

preser.cc of these salts stabilize the protein C:..rr:n,; trea.t.:e:1c 

H.:..t:-.. hc=..t e.:-.d ..1rea such tha-c t:"le rate of st:~sec:uer .. t n.y ..... roly-

sis ~.; noc a;oprecir:bly different fro:n cr.at of n:::.-.;::.ve protei?: . 

This also co~:d be the case Hith activation of proren!:in ~n 

tte presence of glycerol . Glycerol has been used :::.s a 

rElil:lin preservc.tive , and as a solvent for rennin extraction 

(E) . 

T-..ro possi"ble .. echanisms for ti:J.e activation of ror l'L'1:.n 

opun lnteresti~J po sib:.l~ty for fJrther :.nvest~::::.~:.oc. ~~:.s 

sl'lo'""ld .Je directed to·:rrard a detcr.~.~.~.i.~..~..::..tion c..:-.:.d i(.....e!'lti.:'ic~~:or .. 

o~" t .. e peptide .. ,ate::-ials releo.sed duri:-~:::; activG.tion at d::':'e::> -

ent p:'. values . If difJ."erent o.ctivatio!l echc...."1is:.. ... s a:-e i. .. -

volved , th6re ;nay be differences behreen peptides set free 

durin~ autocatalyt i c activation and those liberated durin:::; 

first order activation . 

Recently , .2o l tmann ( 16) reported t~'le a·,lino acid c onpo 

sition of peptide ~aterial liberated during act~vation of 

prorenn · n at p:-1 2 . 0 , b·..!c r.e j_d r.ot ident~i·y ~;G.e ep~;i e 

bonds involved . ~e stated t at hi3 results sustained his 
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ass .... :pt_c:l ti1at -;;ransfor.aa.tion of prorennin into :-en:1in toe~ 

:;:>l~ce tnrou_;h limited proteolysis . HoHe vcr, this assw:~p-;; ion 

;..Jas L«sed only on peptide liberation experiJ,en1;s &.t pn 2 . 0 . 

3inco the activation reaction at H 2 . 0 a~~ears to be dif.er 

ent "'ro.n tl·,,.t at pH 5 . 0, it may be that his conclusions should 

be restricted to activation at pH 2 . 0 and not extended 1;0 t~e 

overall process . This does not rule out 1;' e possi~ility 1;tat 

1;hLre are no differences in the structural chanses of pro

renr.in during autocatalytic activa1;ion and first order acti 

vat:on , but one should oppose any concl sion based on ex sri 

mental wor~ done at one p" value . 

The assumption was made in the introduction of this pa,~er 

that activation of prorennin is proteolytic . This was based 

on tne fact that rennin is a proteolytic enzyme (2,6,11,13). 

:"evertheless , s ch an assumpt;ion resulted in a con1;radiction 

betwee~ the kno>m proteolytic p. optL~ux of the enzyme and 

its rate of activation at low pH values . This contradict;ion 

could be accepted as fact if rennin acted optimally only in 

the reGion of pH 3. 0-4 . 0. However , the literature tells of 

several enzymes that act optimally Rt more than one pH value 

(18) . Pepsin acts optunally on protein substrates at pH 2 . 0 

and on synthetic substra1;es at pE 4 . 0 (17) . Papain (23) is 

sinilar to pepsin in that it shows dif~erent p~ optL~a 

dependin.; on the nature of the substrate . :<ro.1 1;his it is 

possible to speculate that rennin :.w.y have p3: optima that 



~~~ ~·~~tr~te dependent. On the ot:er h~~d t~e poss:bil~ty 

exists t:.c.-r; under so.e circurnscances , activation of proreru1 n 

>:ay not be proteolytic , but ... ay result f r o:.1 the spl i ttL1g 

of a:1 ester - type l i nkage . 



CO \CLUSIO!JS 

1, Glycero l has the ability to reduce the rate of acti

vation of prorennin . 

2 . \Jlycerol exhibieed its effect from pH 5.0 to pH 2 . 0 . 

J, Tht: efface o::.' glycerol increased o:ith iY:creasing Cv .cen

tr~tion in the activation ,ixture. 

4. J-lycerol did nee appear to have any effect other t han 

to rsd~ce the rate of activation . 

5. Activation of prorennin in g lycerol is autoc atalytic at 

pH 5 .0, bue folloHs first order kinetics at pH J .5 and bel0\·1 . 

6. ':':-:..: borderline betvreen the tHo reactions see .. ,ed to occur 

near p .. <,.0 . 
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