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Curves rcpregoxltlng rate Of gc('rutlon of  g;tstric Juice, Its acidity, alld its digestive power, after feeding 
dogs with bread, moat ,  or milk were firht derived by I. P. Par ley,  and are f ami l l~  to all physiologists. It ap- 
l~ared to us that the st~+crctory fimctlon of 0he stolnach ntlght be more acclir.'~tuly asses~d from a consideration 
of the abe)lute aJnounts of  hydrochloric acid and of pepslll tHtlts secreted by the gastrtc glands, rather tbalt froult 
the vahtes of the n~.ldily of  tile juice and of Its eluzymlc activity,  although line itnlx~rtaztce of  such data cannot 
be 'de t i ed .  The Volume of the JuiCe Is In rite first place an iudlcatlon.of the atnouut of water secreted. The 
volume of  juice does uot always Vary parali++l with the alilonnt of  hydrochh~rte acid a, td of  pepsin. The results 
o f0u r  eXpt:rlmel+ls cotlftrm !he opfIIIons of  those auttiors who bel ieve tha! sucretioti o f  ltydrochlorlc acid takes" 
place llldependcntly of  secretion of pepsin. 

Although It is d6slrable to f lake use of  Iltree tests for an appraisal of  the secretory ftmctIon of  the stomach 
(amouHt of  juice,  tmmber of lllllll/.~rartt.~ of  hydrochloric acid. . ' l id  nultlbcr of pcI'+.~ln lulls}, papers colttlnue Io 
appear IH which the authors mahe tea+ + of  acidity az~d peptic activity data. They ;ill conic to the coslcluslolt that 
t l ie~ two l!ldlccs do llot rcvt'M axfy rcg, lar l l lcs  wbat~evcr .  

Ot|e o f  tile obstacles io the appllcattotl o f  the utethod propo~:tl by ns Is Ihelacl<-of any sltnplt: a,ld accu- 
rate proi+~edure for dctcrmhlhlg tilt, mnnber of pep.~ln +n,dts. " As Is kllowtt, MeWs teethed Is not suitable for thls 
purl~se.. -N. F..Pyat~xit~;I<y (2). stx~,g~:stud, Ill 19:17 th;it pupllc activity ~'onld bc uvainatc, d from the illtlk-curdlhtg 
power Of tlie ~,a~trlc jtth-c~ +. The sanle proposal was ntatlt: c, arller by V. V. Savich altd F. M. Mlgal [G], ou the 
basis o f  L:P. Pa r lo r ' s  vic:w thai pcpslu a!td chylltosln were tden-rh'.ai. At thai thne,  how.ever,, the majori ty o f  
workersascribed line nlill:c-cilrdlhtg a,:livity of !,;;++stri~. jui~'c to.a spt:,~fal t+.ilzyme ', ~'itymosin, ;lilt], ntorutwcr, the+ 
milk co+rdil~!g tccl!nlqtte w;t'~ Itot sttfficicntly sttnpie mid accuratt:. It is tow bt:.tievcd that cbylllosin is absent 
froin the gaslrlc Juice of  ad. l t  auimals and bureaus. 

S. lilchs [SJ0 Wile studied the dlgt+'sttoll of edt'slin by hydrochloric acid extracts of the gastric mucosa of  
ammals, in bttffer +~lutl0ils (glyclue~ - hv, lro~:hloric acltl), feted lwo pll opllma0 at l,II 2 and 4.5. lle hence 
concluded th~at ga:+trk- nm,;-sa cr IWO t~us,',yltlCS+ pcpsJu and catbepslu. Tolcltxnltt [ l l J  was iill;tbIc tO con- 
firm t!le. presence: of  two pli Optim a for digestion of  pr~teln by gastric juice.  For tills reason he supported rite 
view tha t the  exlsteilee of  two proteolytlc enzymes has not been established, in gastric jr/ice. We bel ieve,  on 
the basis of  the results obtained by M. N. Selyul<ova ['I] In our l'atir that cathepsln Is cer ta luly present in 
hydrochloric acid ext rac ts  of  gastt R" nmcosa. -AS for gastric. + juice,  It either does not contaiu any cathepsln, or 
there ate not mor+e than traces o[ it. 

Northrop's c-rystalllne pepsin exerts a marked Inllk-curdllng action. The milk-curdl ing activity Is pro- 
portlotual to-the ~nonnt  of  pt:psiu. 

Instead of Whole xiliik we now urn: InllR dllutt+'d with buffer sohltlou, for the ev;llltaliou of ntllk-curdllng 
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TABLE I 
! 

Curdling time I Compared with 
(mhmtes) [ no rma l "  

Very strong 
I Mc~Jeratcly strong 

I Normal [ w~a:k 
i..From zero m 

traces 

Lessthan 3 
a-4 
4--Io 
10"15 

Morethan :5 

Approximate Imm- [ Rccerd':lig of 
bet of units per I rcsults 
1 tnl  1 
MOte than..2500 :[ q-4.-t-,[- 

20Ol --25oo I + + -t: 
I oo I --20OO 4- 4. 
U)I--1000 4- 
0-- 500 0 or trace~ 

activity. In a study of  the rate of  conversion of pepsinogen Into pepsin, made in 1938, Ege and Menk-Thygesen 
[9] used acetate buffer at pt15 (42g  of ~dium hydroxide and i15 ml of 80% acetic, acid per 1000 ml o f  water). 
This buffer was added In equal volume to fresh cow's milk. Five ml O f milk-acetate mixture was added t o  
0.1 m! of  gastric Jule e In a test tube,  and the time required, at25*, for the appearance of  fl0ccules of Casein 
otl the .walls of the test tube was recorded. 

Kleiner [10 ] considers that rennin Is absent from the gastric Juice O f humanadults, and,"simllarly to us, 
considers that milk-curdling activity can be  taken as a measure Of pepsin activity. As he considered that the 
method of pepsin assay previously devised by Borowskl, Taube r and Kleiner was too complicated, Klelner worked 
out a simpler modification of this method. Gastric Juice Is diluted 1 : 50 with water, and 1 ml of the solution 
is added tO 10. ml of mllk-acetat e mixture:at 20 ~ the miXture Is placed In a water bath at 20 ' ,  and the number 
of minutes requlred to curdle the milk lsrec0rdcd. Theresults are read according to Table 1. 

Asls evident from Table 1, the determination of  activity of  gastric Juice in Klelner Units is very approxt o 
matfve and Inconvenient. 

N. P. Pyatn!tsl<y sugges.ted In 1954 that a unit of pepsin should be taken as that amount which callses 

curdling of fi ml of  milk-acetate mixture in 60 seconds at 9.5*. Divtdlng 60 by the number of-seconds required 
with a rheasured aliquot ofgastrlc juice gives the number of pepsin units In the aliquot. For example, if 0.1 
ml of undiluted juice curdles 5 ml of milk-acetate mixture in 20 seconds, 1 ml of Juice will contain 30 pepsin 
units (10 X 60120 = 30). 

The simplicity and accuracy 0 f the chymosIn method, of assay of pepsin, and the convenientunl.ts for 
expression Of fts amount, encouraged us to repeat L P. Parlor 's  experiments on dogs fed with'bread, meat, 
and milk, 

We had. four healthy dogs with Parlor pouches at our disposal. We performed three experiments with 
each :type of feeding. The secretory response varied individually for each dog, butwas always the same for 
a given sort Of food..For this reason, the results of only one experiment with a particular food are presented 
In Table 2. 

The following regularities are evident from an Inspection.of the curves for total secretion, secretion of 
hydrochloric, acid, and'secretion of pepsin, plotted from our experimental results. After a bread meal (200 g) 
very lit t le gastric Juice and hydrochloric acid are secreted, but relatively large amounts of pepsin (see Figure). 
Much Jutee; hydr.ochlQrlcacid,.and pepsin are secreted In response t omca t  (200 g). lJigestlon of 600 ml of milk 
leads to a manlier secretion of Juice, hydroclil0rlc acid, and pepsin than after meat. In all "the experiments, 
the amountof  adld secreted varies In the same direction as does the volume of juice and Its pepsIn content, 
although full paraliellism Is not observed. Secretion of acid and of pepsin also do not always, vary parallel. 
As is known, the activity-and the acidity of tim Juice vary reciprocally as a general rule: the higher the acidity 
of the gastric Juice of  a given dog, the lower Is its peptic activity. The acidity of Juice Is lowest at the begin- 
nIng and the end of the secretory period, and remains: fairly constant at the height of  secretion. 

It follows from our observations that there is no strict parallelllsm.between secretion of water, pepsin, 
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Secretion of (1) gastric juice; (9.) pepsin: (a) hydrochloric acid, in response to bread, 
meat, and milk. 
a) by the dog Palma, b) by the dog Laska. 
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TABLB g 

tndexel of the Work of a Pavlov Gastric Pouch Over a 5 Hour Secretory Period 

I - -  u I Act lvl ty  in ml 0.l N .I . , I I 
I~ i~  I tActlVtty It lCI I 

H o ~  I~..., I NaOH I ' -~ 
. . ~  I ' ~ . . . . . . . . . . . . . .  a 

�9 

2 
3 

4 
5 

Tota l  amount  
of Juice over 
5 hours 

l 
2 
3- 
4 
5 

3 10 
g 18 

75 10 
6 

0.8  -o 
8.3 

T o t a l  amount  
of jUiCe over 
5 hours. 

Total  amount  
.of juice over 
5 hours 

! 
2 

3 
4 
5 

Tota l  .amount 
of: jutce over 
1~ hours 

i 
2 
3 
4 
5 

Tota l  amount 
of juice over 
5 hours �9 

D o g P a l m a  

9 
13 

70 
I00 

8 82 
4 " 60 

2.2 10 

36:2 

2.8 22 
8 80 
9.8!  9o  
8 g3 
2 30 

30.6 

t . 2  to 
1 10 
0.9 
0.8 
0.5 

4.4 

4.5 I 40 

5 ] 45  
3 ~o 
2.5 I0 'i 17 

3O 
28 
34 
37 
38 

5O 
58 
5O 
50 
46 

30 108 
25 132 
30 122 
32 104 
30 52 

2O 
27 

3 0  
28 
20 

50  
40 

D o g  

30 
30 

3O 

80 
120 " 
1.30 
129 

60 

R y z h i k  

80 
60 

go 
92 
72 
50 
40 

15  4.4 
13.3 3.4 
II 2,4 
13.5 1 5  
7 . s  i . ,  

12.8 

7.5 
6.6 
9.2 
9.4 

15 

,lO 
5 
3.1 
2.7 
3.1 

8.5 
12 
20 
15 
13,3 

12 
I0 
8 3  

7 
8.5 

45 
26 6 
17.5 
13.3 
6 

108.4 

33 67 
59 85 
3~ 73 
14 36 
15 33 

153 ]294 

4.3 28 
31:4 40 
39.2 30 3 
3s.2  21.6 

3.~ 6.2 

t13.7 t26.1 

2.6 10.2 
1.8 12 

18 
12 
6.6 

4.4 58.8 

10~5 [ 54 
13.6 50 
6.6 24.9 
4.1 17.5 
2.2 i7 
3 7  163.4 

Fed 200, g 
of bread 

Fed 200 g 
o f  mea t  

Fed 600 g 
of meat  

Fed 200 g 
of bread 

Fed 200 g 

of mea t  
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TABLE ~ (conttnuea] 

llour 

I 
2 " "  

3 
4 
fi 

Total amount 
of Juice over 
5 hours 

oral 

3 30 
3.1 40 
4 50 
2 40 
I 

13.f 

Na()lt 

free I l, oilnd total 

Aciivlty I l l t ' l  

1 m l  I .nil,, i 

50 98 
60 I0(I 
3 0  89 
I0 69 

!1.5 
.1:0 

~.6 
10.8 
12 

87  
11.8' 

11.7! 
3.6 

35.8 

I 
2 
3 
4 

Totalamount 
o f  juice 0vet 
5 houri . u  

I . 

'2 

3 
4 

5 .  
$ 

Total amount 
o f  juice over 
5-hours 

! 

, 2  

3 

Tots 
ofjuice over 
5 hours 

;~.5 

0.6 
8.5 

9 
I1- 
8 
4 
t .5 

33 5 

;3 
8 
11.5 

7 
2 " 

31.5 

:,8 Ii �84 02 
90 I 
8{) [ 
40 

3O 
60 
80 
80 
30 

Dog Dlk 

16 52 
18 40 
12 22 

10 112 
12 120 
18 116 
20 102 

80 3(1- 

"30 102 
80 120 
30 130 
28 118 
29 60 

14.3 
12 
8.5 
7.6 
6'6 

6.6 
5.7 
9 

15 
20 

8.5 
7.5 
6.7 
9 

12 

3 
2 
0.4 

5,4 

34 
45.7 1 
30.7 ] 
14.6 I 
3.4 

. - 

128.4 

6;6 
27 
26.! - 
28:2 

" 3.6 

91.5 

I 

i 

3 
4 
.5 

'rotal amount 
of juice -over 
6 hours 

5 
3 .  
2 
I 
0:3 

11.3 

53 
64 
40 
20 

Dog 

22 
22 
16 
10 

Laska  

I 80 
i 96 

[ 5O 
40 

20 
15 
10 1 
6 

5.4 

13.6 
9.4 " 
4 

l,li 

28.1 I 

FI. ~1 

34.5 
35 Fed GO0 g 
26.4 of  meat 
2il. 6 
12 

128.5 

50 

131 Fed 200 g 
8.5 Of bread 
7.5 

3~3 

100.3 

59 4 
62.7 Fed 200 g 
72 of meat 
60 
30 

.~84.1 

5925"5 / 
77 Fed 600 g 
63 of meat 

24 

48.5 

I00 
45 
20 " Fed 200 g 
6 of bread 
1,1 

172j 
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'~ASLS 2 (continued), 

IActlvl'ty 1" ml 9,1 NI 
.o.,  NaOtl : 

~+:-~free. I bound total 

I 20 
2 22. 
3 19 
:4 16 
6 8 

85 Total amount 
of Juice over 
5 hours i 

3 
4 
5 

I00 
130 

.i20 
llO 

26 
15 
20 
23 
2o 

140 
150 
iso 
Ho 
t25 

4 5 9.2 90 
5 i t .6  ==5 
5.3 9 7 1 0 0  
6 78 96 
7.s 30.0 ,~2.5 

|13.6 453.5 

Fed 200 g 
of meat 

Total amount 
of JuiCe oVer 
5 hours 

14: 10o 
t9 l l o  

23 116 
16 112 
6 To 

78: 

J 

25 �9 

1 8  
1 2  
"i2 
2S 

132 
136 
14o 
t3o 
102 

2 . 7  s31s 
2 s .7 
1,7 107,4 I 
3.5 72.3! 
6 20.7 i 

349.9 

37.8 
38 
39 
56 
3a  

20o.8 

-Fed 600 g. 
of meat 

and acid by the gastri c glands. The work Of these glands cannot be appraised on the basis of the proteolytlc 
Itetlvlty of +.he Juice, or of Its acidity; It may be evaluated f~om the amount of pepsin and of hydrochloric acid 
+produced during a given secretory period (5 hours). We found that not much Juice or hydrochloric acid was 
teereted in response to feeding 200 g of bread, but that relatively large amounts of pepsin were secreted; the 
response to 200 g of meat was much Juice, .much pepsin, and much acid, and to 600 g of milk somewhat less. 
ju!cev pepsin, and acid than to meat.- The proteotyttc power of the gastric Juice of adult humans and animal% 
St p H ! . 6 - 2 0  varies parallel with its milk-curdling power (at pH 5). For this teasonl the chymosin method 
for the assay of pepsin merhs wide application; 

SU MM ARY 

The.authors suggest that absolute quantities of stomach juice, hydrochloric acid and pepsin should be 
determined during the whole period of  secretion for examination of the secretory function of stomach glands. 
Hemoztntc method of pepsin determination, as well as new Units of tmvsin -are proposed. 

1937. 
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