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Pancreozymin-Cholecystokininin Injected by Portal and Systemic Routes.’ 
(28249) 
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Secretin has been observed to produce sig- 
nificantly less pancreatic secretion when in- 
jected intraportally than when given by the 
systemic route ( 1,2). This difference was 
thought to be due to partial inactivation of 
secretin on passage through the liver, prob- 
ably by an enzyme( 3 ) .  I t  seemed of interest 
to ascertain whether a similar effect of differ- 
ent routes of injection would be obtained with 
pancreozymin and cholecystokinin. 

Methods.  The best available preparation 
of these hormones is Cecekin-Vitrum, made 
according to the method of Jorpes and Mutt  
( 4 ) .  I t  consists of a mixture of potent cho- 
lecystokinin and pancreozymin and is stand- 
a rdk  :d according to its cholecystokinin activ- 
ity: its pancreozymin activity is constant. 

Fasted, male or female, mongrel dogs were 
anesthetized with nembutal (25 mg/kg, i.v.) . 
The abdomen was opened and pylorus and 
cystic duct were ligated: a small caliber plas- 
tic tube filled with saline was secured in the 
dome of the gall bladder and connected to 
Statham capsule strain gauge which recorded 
on a dynograph. Blood pressure from a caro- 
tid artery was recorded in like manner. After 
tying off the accessory pancreatic duct(s), a 
plastic tube was introduced into the major 
duct. Fine polyethylene tubing was intro- 
duced into the portal vein through an adjoin- 
ing mesenteric vein and into a jugular vein. 
A control period of 1 hour, with minimal basal 
secretion, elapsed before hormones were in- 
jected. Two injections of Cecekin were given 
to each dog: the first intraportally and after 
a 3-hour interval, the second intrasystemi- 
cally; the order of injections alternated in 
subsequent experiments be tween por tal-sys- 
temic or systemic-portal. Animals were di- 
vided into 2 groups which differed in method 
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of injection. Group 1 (12 dogs): Cecekin 
(20 Ivy dog units) was given within 1-2 sec- 
onds and washed down with saline; pancre- 
atic secretion was collected on ice for 15 min- 
utes. Alaximum gall bladder pressure was 
recorded in this group. Group 2 (10 dogs) : 
Cecekin (75 Ivy dog units) was given by con- 
stant infusion pump (0.194 ml/min) for 1 
hour; pancreatic juice was collected during 
the hour of infusion and for the following 15 
minutes. Volume of secretion was noted and 
amylase and trypsin concentration deter- 
mined. Amylase.  Pancreatic secretion was di- 
luted in 0.04 31 phosphate buffer p H  7.2 and 
assayed by Somogyi’s method (5 ) .  Trypsin. 
Pancreatic secretion, diluted 1 : 10 in buffer 
pH 6, was incubated a t  37°C with an equal 
volume of enterokinase solution for 45 min- 
utes to activate trypsinogen (Viodenum pow- 
dert was used as source of enterokinase; so- 
lution was made by shaking 0.5 g powder in 
50 ml distilled water and filtering). An ali- 
quot of the incubated juice was diluted in 
0.04 h l  phosphate buffer pH 7.2 and Anson’s 
method(6) used for assay. A trypsin unit is 
defined as that amount of enzyme which will 
liberate 1 mg of tyrosine in a 10 minute incu- 
bation period at 37°C. 

We should mention here for the interest of 
others occupied with similar technics, that re- 
flux of bile into the pancreatic duct was ob- 
served in one dog, although an accessory duct 
had been ligated. In  this animal 2 accessory 
ducts existed, running in different directions. 
The unligated duct ran into the common bile 
duct and after the latter had been ligated be- 
low, the backflow of bile into the main pan- 
creatic duct ceased. This is an extremely 
rare condition which we have seen only once; 
it reminds us of atavism: all pancreatic ducts 
in the rat terminate in the common bile duct, 

Resul ts  and discussion. (Table I). Al- 
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though volume of secretion in Group 1 was 
not changed by the route of injection, a sig- 
nificantly smaller volume was noted in Group 
2 when Cecekin was given slowly by the por- 
tal in contrast to the systemic route. As Ivy 
( 7 )  has shown that Cecekin contains 0.5-1.0 
unit of secretin per unit of cholecystokinin, 
this hormone, and not pancreozymin, prob- 
ably, is responsible for the increase in volume 
seen over a minimal basal secretion, and also 
for the differences in volumes produced by 
different routes of injection, the latter obser- 
vation confirming previous work( 1,2). 

No differences in amylase or trypsin con- 
centration of pancreatic secretion were noted, 
regardless of route or mode of injection of 
pancreozymin. However, total enzyme out- 
put cannot be compared here, for it is de- 
pendent particularly on volume which is af- 
fected by secretin; we know that less pan- 
creatic secretion is obtained after portal 
rather than after systemic injection of secre- 
tin( 1,2). A study of the total output of amy- 
lase and trypsin under these experimental 
conditions will have to await a pancreozymin 
preparation free of secretin. 

I t  is of interest that the 2 methods of in- 
jection should produce different results only 
with regard to volume of secretion. Possibly, 
prolonged stimulation of the pancreas by con- 
stant infusion and the relatively larger dose 
of Cecekin containing secretin accentuated 
the volume differences. These factors did not 
seem to play a role with regard to enzyme 
concentration. 

Contraction of the gall bladder by chole- 
cystokinin (Group 1) remained the same 
whichever route of injection was employed. 
Thus, under these experimental conditions, 
the physiological effect of cholecystokinin, un- 
like that of secretin(l,2), seems to be un- 
changed by intraportal injection. 

Summary. When pancreozymin-cholecys- 
tokinin (Cecekin) was administered to dogs 
by constant infusion, volume of pancreatic se- 
cretion was significantly less after portal than 
after systemic injection; when given in a 
single dose, volume remained the same re- 
gardless of route of injection. As Cecekin 
contains secretin, the effect on volume is due, 
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probably, to this hormone and not to pan- 
creozymin. Neither the route (portal versus 
systemic) nor the mode of injection (single 
dose versus constant infusion) changed the 
amylase or trypsin concentration of pancre- 
atic secretion. With the experimental pro- 
cedures employed, the physiological effect of 
cholecystokinin seems to be unmodified by 
in traportal injection. 
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Anatomical, hematokinetic and radioiso- 
topic procedures have been used to determine 
the distribution of bone marrow in man and 
laboratory animals( 1-14). Although the rat 
femur is frequently the source of marrow for 
hematological studies, no definitive informa- 
tion is available on the relative and absolute 
distribution of marrow within the whole bone 
(diaphysis and epiphyses) of the animal. 
Bone marrow estimations, made either as cel- 
lular numbers per mg or cells per mm3 of mar- 
row are usually based on marrow recovered 
solely from femoral diaphyses. This is be- 
cause technical difficulties encountered in re- 
covering marrow from the bone spicules in the 
epiphyses make these areas inaccessible to 
routine quantitation and because of the as- 
sumption that epiphyseal marrow content is 
negligibly small. 
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The purpose of the present investigation 
was to determine the marrow nucleated cellu- 
lar content, weight and distribution within 
the entire rat femur using both direct cell 
enumeration as well as radioiron labeling pro- 
ced ures. 

Methods.  A .  Diaphyseal marrow quanti-  
tation. Male rats (260-280 g)  of a modified 
Long-Evans strain were used in all phases of 
this study. Cellular quantitation of femoral 
diaphyseal bone marrow was accomplished by 
a modification of the method of Fruhman and 
Gordon ( 5 ) .  The femur was split lengthwise 
and the exposed marrow aspirated by mouth 
into a weighed hematocrit tube (1.3-1.5 mm 
X 7 5  mm, Clay-Adams “Red Tip”) with a 
rubber tubing assembly which was attached 
to one end of the tube. The amount of mar- 
row recovered from the diaphysis was esti- 
mated by subtracting the initial empty tube 
weight from the final tube weight after i t  con- 
tained the marrow.O The marrow was then 

$It  would now seem erroneous to estimate total 
marrow mass, as reported earlier, by first weighing the 
entire intact femur and the then dried bony casing 
cleaned of marrow (the difference in weight represent- 
ing total marrow mass). This is due to the consider- 




