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have clinical significance which is being eval- 
uated currently. Other efforts are being di- 
rected toward isolation and identification of 
the diffusible substance and the plaque ma- 
terial which it produces and an elucidation of 
the specific substrates involved. 

The diffusible substance that activates pro- 
duction of the red band differs from the sub- 
stance that produces the plaque material. 
This is demonstrated by the fact that where- 
as all the bloods used for preparation of the 
media were able to act as substrate for the 
red band, a few did not act as substrate for 
production of plaques. 

Summary. Macroscopically visible lipid 
plaques were produced on the surface of hu- 
man blood agar plates and on 10% plasma 
agar plates when they were inoculated cen- 
trally with certain strains of coagulase-posi- 
tive S.  aureus or exposed to active sterile agar 
segments ( ASA) . Similar lipid plaques cov- 
ered the surface of liquid media containing 
plasma when activated sterile agar segments 
were suspended in the media. Staphylococ- 

cus antitoxin prevented the appearance of the 
lipid plaques. The lipid plaques consist pri- 
marily of octadecenoic acid, both free and in 
triglycerides. Lesser amounts of stearic, pal- 
mitic and various shorter chain acids are also 
present. The most likely explanation for the 
phenomenon is that a lipase released by cer- 
tain strains of staphylococci acts upon the 
lipids in human plasma. 
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I 

Our preliminary report ( 1 ) on basal gastric 
secretion in chronic fistula rats aroused much 
interest in our method of producing a perma- 
nent type of rumenal gastric fistula. We and 
others(2-4) believe that a chronic fistula in 
the rat may be of great value for investiga- 
tion of basic problems of gastric secretion. It, 
therefore, seems desirable to describe in de- 
tail the technic used during the past 3 years. 

Methods. A miniature stainless steel can- 
nula of the type extensively used in Pavlov's 
laboratories was developed. The cannula is 
10 to 12 mm in length with an inner bore of 
3 mm diameter and a beveled flame at  each 
end (Fig. 1) .  The inner bore at  one flange 
is threaded to permit insertion of a removable 
screw which acts as a stopper between ex- 
periments. The lumen of the cannula per- 
mits a snug fit with a No. 8 French catheter. 

Fasting prior to surgery was found to be 
unnecessary and a rumen containing food is 
easier to identify and to exteriorize. Under 
ether anesthesia, the left upper quadrant of 
the abdomen is shaved and the animal placed 
on its right side. An incision 5-10 mm in 
length is made about 5 mm below and paral- 
lel to the lower left costal margin between the 
parasternal and left mammary lines. This 
approach has been described( 5). When the 
deep abdominal muscles are divided, 2 guidit' 
sutures are inserted at  the margins of the 
muscular incision and held in place by small 
hemostats. The most dependent area of the 
rumenal wall is then drawn up through the 
incision. This area should be close to the 
greater curvature but far enough away from 
the glandular portion of the stomach to avoid' 
sacrificing secretory mucosa. To permit ade- 
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quate mobilization of the rumen, it may oc- 
casionally be necessary to ligate and section 
the ligament connecting the superior portion 
of the rumen to the under surface of the left 
diaphragm. 

A small incision is now made in the ex- 
posed portion of the rumen and a purse string 
suture is loosely placed around the margin of 
the opening. The unthreaded flange of the 
cannula is inserted into the rumen and the 
suture is pulled tight around the shaft of the 
cannula and tied. I t  is advisable to wrap a 
piece of omentum around the shaft. The in- 
cision is then closed by 2 layers of inter- 
rupted sutures. The deep abdominal muscle 
is closed first by a suture a t  each side of the 
cannula, taking into each a bit of rumen to 
insure a tight fit. Guide sutures, previously 
laid down, can be used for this purpose. One 
or two more interrupted sutures through the 
abdominal muscles are occasionally required, 
and the incision is closed with skin sutures 
(Fig. 2 ) .  

Usually experiments are started after a 
postoperative period of 2 to 3 weeks to allow 
sufficient time for healing and development 
of fibrosis around the cannula. During this 
interval, the animals are conditioned to the 
experimental procedure by keeping them in 
a Bollman “restraining cage” for periods of 
several hours. 

Food is withdrawn for 18 hours before any 
experiment, but water is given ad libitum. On 
the morning of an experiment, the animal is 
placed in a Bollman cage and the stopper 
screw removed from the cannula. If the ini- 
tial drainage contains detritus or food parti- 
cles, the stomach is gently lavaged once or 
twice with 2 to 3 ml of warm saline and 
drained. A 6 cm length of rubber catheter is 
inserted through the lumen of the cannula 
and fixed in place with rubber cement. Drain- 
age then continues for 30  minutes or longer 
until the gastric contents are clear. Hourly 
collections into a graduated centrifuge tube FIG. 1. A small Pavlov type of stainless steel 

cannula, 10-12 mm long, has a beveled flange at are then started. 
each end. The inner bore of one flange is threaded For our experi- to permit insertion of a removable screw acting as 
a stopper between experiments. ments, we have used male Wistar strain rats 

FIG. 2. Cannula was sutured into the rumen from our colony, 6 months of age and about 
through an incision made between parasternal and 300 in weight. Such are fully 
mammary lines about 5 mm below and parallel to 
lower left rib margin. grown and matured and do not significantly 

Results and discussi~. 
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increase in weight on a diet of Rockland Rat 
pellets and drinking water for the next 1-2 
years. This permits an adequate period for 
chronic or repeated experiments without need 
to consider the influence of changes in body 
weight which can alter gastric secretion (6).  * 

As a rule, animals with such fistulae re- 
main in excellent condition without stomach 
ulceration, erosions of the abdominal wall or 
leakage of gastric contents. No more than 
one experiment per week was done on any ani- 
mal to permit adequate recovery after pro- 
longed fasting. During the past 3 years we 
have produced chronic fistulas suitable for 
experimental purposes in 166 animals. Three 
or more experiments were performed in each 
of 84 rats, and in 16 animals, between 20 and 
40 experiments. Valuable information con- 
cerning the mechanisms of the interdigestive 
phase of gastric secretion, influence of some 
anesthetics and effect of insulin hypogly- 
cemia and of gastrin on this secretion have 
been obtained with this type of preparation 
( 1,7-9). Long range investigations with al- 
most weekly studies following total adrenal- 

ectomy ( lo),  thyroparathyroidectomy and ra- 
dioactive 1131 have also been done. 

Summary. A simple technic for prepara- 
tion of a chronic rumenal fistula in the rat 
using a specially designed Pavlov’s type of 
cannula is described. 
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The concept “restricted diffusion” implies 
a deviation of the ratio between the perme- 
ability coefficients from the ratio between 
the free diffusion coefficients. The occur- 
rence of “restricted diffusion” is usually taken 
as evidence of the existence of pores in a 
membrane. Pappenheimer (7) took the find- 
ing as evidence for existence of pores in the 
capillary membrane of the hind limb of the 
cat. His ingenious method of determining 
the permeability coefficients involved applica- 
tion of van’t Hoff’s law: AT = RTAc, where 
AT is the osmotic pressure difference across 
the membrane, Ac is the difference in con- 
centration, R is the gas constant and T is 
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the absolute temperature. As the capillary 
membrane is permeable to both solutes and 
solvent and thus does not behave ideally, the 
introduction of a correction factor, U, the 
reflection coefficient of Staverman (9),  be- 
comes important. Lack of knowledge of the 
magnitude of the correction factor (which, of 
course, varies for molecules of different sizes) 
may disturb the calculation of a true perme- 
ability coefficient. This point of view was 
put forward by Ussing(l0) and by Grim(4) 
and later by Kedem and Katchalsky(5). 

The criticism advanced on theoretical 
grounds has not been tested experimentalIy. 
It is, however, possible to calculate the per- 
meability coefficients from data obtained by 
use of another experimental principle, the 




