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Most of th, studies made of the changer taMng place in the organism, of higher avJmah dying of acute 
hemorrhage, and su,b~_q~entiy resuscitated, have been related to biochemical and electrophystological cbamg~ 
in cerebral and myoc~,dizl activity, and to basal metabolism [1. 2, 6o 7]. as well as to certain asp~cu of higher 
nervous aetlvl~/[3, 4, 5]. Up ttli now, no  work has been done on the study of the changes which ~ke place. 
as a result of fatally ~nminating blood lost, in the functioning of a number of the lnterrml sy, te~mt of the body, 
and in the first place in the alimentary tract and ~e  kidneys. 

We had at o~: dis~,At a dog cal~d M~lchik, 5-~, )-,e~s oM. a cross b~r~een an Alsatian ~heepdog and a 
farmyard dog. TeA, animal had been in the laboratory for ~ number of year,, and was ~ccujtomed to staying 
immobile in a harems, {or fang hours. It had been subjected .'o gastrotomy and esophagotomy in 19fi~. and had 
~d~pte~ well to feeding through a stsmach mb~ inserted through an opening at the lower end of the llgated 
esophagus. The dog had been fed twice daiiy for 4 years, I. e., to the end of May I956, during which time its 
weight had remained .~te~dy at about 17-18 kg. The following we.re examined: 1) the ~cretory function of the 
stomada, in res.~r,2e ~ 3-minute ,h~m f6eding with raw meat4 2) total acidity of the gastzic Juice; ~) the 
dige.~tive power of the ga~tzic ~uice, assessed according to Melt; 4) n~r~e of the fasting (per/edit) acdvi~ of 
the stomach, reghtered by V. N. Boldyrev's method. 

EXPERIMENTAL METH O D S  

The experiraentt were started after thorough washing out of the stomach with wa~'m water, for which purpo~ 
we used hot less than 3 liters of water, airier which we recorded the amount of Juice secreted over a period of 
from 30 L~ GO minutes; the dog was then sham-fed for 3 minu~es. The latent period of gastric ~crett0n was 
recorded, and the amount of Juice secreted per 15 minute period war measured over 1-2 hours. 

Peak secretion was usually ob~rved during the first hour of the experiment. For this reason we frequently 
resulcted ouz ob, ertations ~ one hour after sham feeding. The gas~lc Juice collected during this hour was 
flit, red. and lh Wt~l acidity was determined by titration with ~ 10 NaOH, using 1~ alcoholic phenolphthalein 
as indicator. Dig~stive power was assessed f:om the number of millimeters of protein column digested after 12 
hours of incubation at 3%5*. Periodic stomach contractions were registered through air tzansmis~tion on an elec- 
txokymograph, with the drum rotating at a rate of 50 cm in 15 minutes. 

1322 



I 

z~ I 

Before 
resuscitation 

Volume of gastric secretion (ml) 

b a b 
Digestive power  

_ 1001 units 

n 9r *t b lJO ml 
I I ! " [~  m T o t a l  

i acidity. 

I ' 

After t,,,,.- After J3r After 
fore torn 

resuscitation 

Fig. 1. Amount of gastric secretion (lst experiment). 

EXPERIMENTAL RESULTS 

The dog was twice bled to degth. Dmlng fl~e preceding 3 months we performed 22 experiments involving 
sham feeding wltb. su~equent determin~goa of volume, total acidity, and digestive t~*r of gastric Juice secreted 
during the uex~ ho~ (Fig. 1, a). The dog was first bled to death on May 31, 1956 (Protocol No. 1979). Ift 
weight w~s ~ea  17.5 kg. Before the experiment we gave the dog a 2% solution of Pantopon, at a 6osage level 
of 2 ml per 5 kg body weight. The femoral vessels were exposed ,_ruder local procaine anesthesia. The volume 
of blood withdrawn amounted to 980 mL 

The death agony was of short duration, lasl~ag for 2 minutes 46 v~.conds. Clinical death Lasted: for 2 
minutes. Cardiac activity returned 30 seconds after commencement of lnt~a-arterlal ~ansfu,don of blood and 
of ar~ftetal respiration. The first spontaneous Inspiration apl~.ared xt]z minutes after commencement of resuscl. 
ration, spinal reflexes reappeared 3 m!nutes 45 seconds after resuscitation began, corneal reflexes in the left 
eye after 6 minutes 15 seconds, and in ~e  r~ght eye Mter 7 minutes, while tendon reflexes reappeared after "1 
minutes 

Fig. 2. Characteristics of "hunger" contractions. 
a) experiment of April 24, 1956 (control); bt) experiment of June 3, 1956 (3 days 
after resuscitation): b2) continuation of the experiment of June 8,1956; c)-eyperl- 
meat of December 11, 1956 (4th day after second resuscitation); d) experimen't o f  
February 14, 1957 (2 months a'ter second resuscitation); below: time signal (1 see;). 
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The animal reacted to light and sound after 11 hours. It began to walk on the following day, with a very 
uncoordinated gait. It was taken for experiment 44 hours after resuscitatiou. 

Studies of tl~ gastric secretion and of other aspects of gastric function were executed s)~temltieally over 
a mon~.  Over this period Oec Fig. 1 b) we observed i certain lowering of the volume, torsi acidity, and dlgei- 
l ive power of the gastric juice. 

Periodic gastric activity was examined 9 times in control experiments, and '~ times after resuscitation. 
~udging from the d~at ion (summary) of the periods of activity before and after bleeding, no great change in the 
nature of this activity had taken place. Before the experimt~nt, the mean.duration of activit), periods wit  28 
minutes, and o f the pau3es 43 minute~. After resuscitation the a vet age length of the activity periods was increased to 33 
n~lnutes, while the length of the pauses remained unchanged. There were, however, considerable changes in the form of 
the contractions, which were well-marked and of considerable amplitud e in the control exp~riments (Fig. 2,a), whereat 
for a long time after resusci ration they had a chaotic character, and consisted of slow, feeble wave: ef low amplitude 
(see Fig. 2. bt and bz). Only a her ~ lapse of 3 men the was the normal periodic acts vity of the fasting stomach restored. 

After a 2-month interval (luly-September) the observations were resumed at the beginning of September, 
ai~d were concluded on the 7th December, when the dog was again bled to death. As appears from Fig. 3, I ,  
?2re volume of gastric secretion varied within relatively narrow limit, over this period; total acidl~] and digestive 
power fell slightly, but remained at about the same leveh (0.49~ HC1 and ~57 enzym,  units) over the 3-month 
period of observation. The periodic activity of the stomach gradually reverted to the normal state. On December 
"/, 1956 the dog was again bled to death, the intention this time being to prolong the duration of clinical death 

5 minute.s. 

The experiment was conducted similarly to the fhst one; (Protocol No. 2112; the vessels wet ,  exposed 
under local anesthesia, and general anesd~esia was not applied). The agonal Period lasted for 2 minutes 30 
seconds. The volume of blood withdrawn amounted to 1150 ml. Regular breathing ceased 3 minu~l  30 s~condt 
after bleeding was begun, and was foUuwed by a terminal pause, lasting for 22 seconds. This was succeeded by 
an agonal period lasting for 3 minutes, during which time corneal reflexes disapQeared. All reflexes had rib- 
appeared 5 minutes after bleeding was begun. Resuscitative measures were in.~tituted precisely ~ minutes ~fter 
clinical death had been established. Cardiac activity recommenced ~/minutes ~5 seconds later. The delay lu 
te-establish~el~t of cardiac activity was due to the appearance of ventricular fibrillation at the beginning of the 
resvscita~on period; this was abolished" by means of single condenser discharges. The hear~ revJmed normal 
activir~ 60 seco~qds later. Thus t~e total duration of the siam of clinical death wls ' /minutes 30 seconds. 

A 

v 

0 
t,O 

0 

E 

.700 

a b 

1Z8.3 ml #v6 ml 

lti  

. •  
~forc 

Digestive power 

HIi B 

 .LH 
After ~ -  After B~- After 

r~s~ci~tion fore rest~ci~n 
Volume of ga.~tHc s~creflon (ml) 

Fig. 3. Gastric secretion (End experiment). 

The first spontaneous Inspira~on was observed 8 minutes 30 seconds after resuscitation was begun. In spire 
of repeated administration of adrenalin vascular tonus was not recovered until after intravenous injection of 0,1 
m| of ephedrine ~!ution at the 13th minut~ of resuscitation. PupiIlary reflexes were present at the beginning of 
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the 15th n~tnu~e, spinal reflexes 14 ntimJtcs 20 seconds after commencement  of resuscitation, corneal reflexes 
after 15 minutes 35 seconds, ~endon reflexes after l~; nfln,tes 40 seconds, and palpebral reflexes after 17 mlnute.s 
5 seconds. Aftcr 2 hours the dog was deeply UlICOUsciOu$, attd tile extremities were in extension, and somewhat 
rigid. Milk containing O. lb g of Barhamyl*was intxoduced through a stomach tube. The dog remained curled up 
on its side for 20 hours; tt reacted to light and sound, and responded to the voice of the experimenter by raising 
it~ head and licking Its Lips. 

After d2 hours it tried to Jump out of its bed, and greedily approached food. It was taken for the usual 
st!am feeding experiment after 3 days. 

During the subsequent 2 months file secretory activity of the stomach showed wide fluctuations in the 
amomlt of jtflce produced, from 18 ml during the first hour of an expe;!ment to 21{; in another. The acidity also 
showed wide variations, from 0.39 to 0.Sfi"~, and the digestive power from 3 to 9 ram. The vohtme of gastric 
jotce secreted during 1 bout (mean of 1S experin~en~) was 126 ml, which is o i ly  slighdy lets than was foun6 
dttring the preceding 2 n~onth.~, viz., io_.8.3 ml. 

Much the same applies to the mean values for total acidity and d!gestive power of the juice (see Fig. 3,b). 
Cort~iderable citanges were evident in the periodic activity of the s tomacl', chiefly due to an even greater prolon- 
gatJotl of file periods of activity, whereas die length of the pauses between these periods remained much the same 
as after the first bleeding. The average Increase in the length of the perfod~ of activity was 10 minutes (44 
instead of 34 re|nitres). 

Our experiments thus show that ~ t h  the secretory and file motor functions of Sue stomach are affected to 
a ,greate r or smaller e~tent after different durations of clinical death due to exsangulnation. It appears from our 
prellmiimry data that the most considerable and the most pet, assent changes are in the periodic activity of the 
st,,roach (so-called "hunger" cotltractionsL which had not fully reverted to normal even after 2-3 months follow 
ins exsangulnatl~m. The secretory function is affected to a smaller degree, although wide fluctuations in the 
hydrochloric acid content, dige.~tive po~#er, aud volume of gastric Juice secreted are seen. 

Work Is being continued on this dog. and on a number of other animals similar!y treated. 

Our fur~er experiments wilt ~how the basic cause of the changes ob~er-r by us in our experiments. 

SUMMARY 

Tile author has studied the secretory and motor ("hunger = per!odical motions) s~mach activity in the gastro- 
oe~phagoton~ized dog. Following the establishr~ent of standards of the activity under investigation, the dog was 
twice bled to death in short experiments. T0e clinical death lasted 2 mi:,utes in lJte first experiment and "/ 
minutes it~ die second. Thvn the changes of the sto~nach activf.ty and the dynamics of Lbe processes of recovery 
were sterile0. Exhaustion of the ~cretory function o~ file organism and chaotic motor function of the stomach 
were ~'evealed~ The proce~ of recovery took from 2 to ~ months. 
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