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Bilirubin, Bromsulfalein, Bile Acids, Alkaline Phosphatase and Cholesterol 

of Thoracic Duct Lymph in Experimental Regurgitation Jaundice. 

Saunders’ was the first to ligate the hepatic 
duct in dogs in 1795. Since then many other.; 
have attempted to elucidate the problem of 
regurgitation jaundice. An outstanding con- 
tribution and review on the subject is given 
by Mayo and Greene.? 

The purpose of the present study was to  
determine the content of bilirubin, bile acids. 
alkaline phosphatase, and cholesterol, and of 
bromsulfalein following its administration in- 
travenously, in the plasma and thoracic duct 
lymph of dogs, after ligation of the common 
bile duct. 

Five male dogs 
were used ranging from 10 to 1 5  kg. Thirty 
to 40 mg of pentobarbital sodium per kg of 
body weight were used as anesthesia. The 
thoracic duct was cannulated a t  its entrance 
in the left jugular vein. Three drops of 2 5 %  
sodium citrate solution were added to 10 cc 
of blood or lymph, to prevent coagulation. 

Methods and illutcrials. 

all determinations being made on plasma. 
Biliary obstruction was produced by a double 
ligation and severance of the common bile 
duct with previous ligation of the cystic duct. 
Bilirubin was determined by a modification3f4 
of hlalloy and Evelyn’s method.5 Brom- 
wlfalein was administered in the right ex- 
ternal jugular vein in a dose of 2 mg per kg 
of body weight. The concentration of dye 
was then determined in the following manner: 

Three cc of triethyl phosphate (Eastman 
Kodak Company) was added to 1 cc of plas- 
ma or lymph in a centrifuge tube. This was 
shaken thoroughly and centrifuged. Two cc 
of the supernatant fluid were then added to 
8 cc of distilled water in an Evelyn tube. 
A blank reading was made in the Evelyn 
photoelectric colorimeter, using a 580 filter. 
‘Two drops of 20% KOH were then added to 
develop the color, and a reading was again 
taken, after which the concentration was de- 
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termined from a curve of the pure dye in 
known concentration. Bile acids were deter- 
mined as cholic acid by Josephson’s method.6 
Cholesterol was determined by the Sperry 
Schoenheimer method.7 The alkaline phos- 
phatase was determined by the method of 
King and Armstrong? 

‘4s seen in Fig. 1, bilirubin ap- 
pears promptly in the thoracic duct lymph, 
being detectable in the blood a few hours later. 
Most of the bilirubin was of 1’ or prompt 
reacting type314 in both lymph and plasma. 

The data in Fig. 2 relates to injection of 
bromsulfalein at  2 hours and at 36 hours fol- 
lowing the ligation of the common bile duct. 
I n  the early period of the obstruction, it is 
seen that the dye disappears promptly from 
the blood to be regurgitated at  high concentra- 
tion into the thoracic duct lymph. In the 
later period of obstruction, however, the dye 
is retained in the blood for several hours and 
little or none appears in the thoracic duct 
lymph. 

Results. 
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Fig. 3 represents a typical experiment as re- 
gards bile acids in the thoracic duct lymph 
and blood? following ligation of the common 
bile duct. 

These results are in accord with previous 
studies in which the Pettenkofer test was used, 
as discussed by Mayo and 

Typical data for the cholesterd in lymph 
and blood, in these experiments, is shown in 
Fig. 4. I t  is seen that the concentration of the 
total plasma cholesterol remained about the 
same during the 24 hours of observation. From 
this, it appears that if regurgitation of choles- 
terol from bile to lymph and thence to blood, 
does occur, it is considerably slower than that 
of the bile acids and the prompt reacting 
bilirubin. 

Fig. 5 shows the rise in alkaline phosphatase 
in the blood and lymph. It is of considerable 
interest that distinct increases in phosphatase 
activity in thoracic duct lymph were observed. 

Summary. The present results support the 
belief that, following common duct ligation, 
bile “regurgitates” into the lymph, and thence, 
via the thoracic duct into the blood. The 
appearance of bile acids and bilirubin in tht. 
thoracic duct lymph, as previously reported, 
is confirmed. The present study also reveals 
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that the bilirubin of the lymph, under these 
circumstances, is mainly of the prompt react- 
ing type, a finding in accord with the concept 
of a regurgitation of bile into the lymph. 

During the early phase of biliary obstruc- 
tion, the injected bromsulfalein quickly ap- 
peared in the lymph. After 36 hours, how- 
ever, it was not removed from the blood and 
did not appear in the lymph in appreciable 

amount. 
The cholesterol, on the contrary, did not in- 

crease significantly in the lymph within 24 
hours, while the alkaline phosphatase behaved 
in an intermediary manner. 

‘L’lics writtar wishes t o  acknowledge his indebted- 
ness t o  J h .  C’. J. Watson for  helpful criticism and 
udvicc with relation to  these studies. 
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Effect of Anoxic Anoxia on Gastric Emptying Time of Rats Fed Corn Oil. 

P. L. MACLACHLAN. 
From the Depnrtnrcnt of B i o c h ~ m i s t r y ,  School of Mcc7icin~, West Virgiiiici Cniversity, 

Morgantown. 

Anoxic anoxia has been shown to cause a 
delay in the emptying time of the stomach in 
the dog and in man. Moreover, in man, as 
in the case of the dog, the more severe the 
degree of anoxia, the greater is the delay in 
gastric emptying .l 

Studies on the effect of this type of anoxia 
on the absorption of fat from the alimentary 
tract in rats have shown that the amount of 
fat absorbed by animals subjected to partial 
pressures of oxygen of 63 mm and 53 mm Hg 
was significantly less than for control ani- 
mals; the difference was greater for the great- 
er degree of anoxia.2 That these findings can- 
not be explained on the basis of a prolonged 

1 Van Lierc, E. J., Physiol. Rev., 1941, 21, 307. 
2 NacLachlan, P. L., and Thacker, C. W., Ant. J .  

Physiol.,, 1945, 14.3, 391. 

emptying time of the stomach, however, is 
shown by the following experimental results. 

Using the technic previously described; 
adult albino rats of both sexes, weighing be- 
tween 200-300 g were given 1.5 cc corn oil 
(1.385 t 0.01 g) and subjected to a partial 
pressure of oxygen of 53 mm Hg (7.03% 
oxygen) for 2-, 3- and +hour periods. Si- 
multaneously-fed control animals were kept at  
atmospheric pressure. The amount of fat  re- 
maining in the stomach was quantitatively de- 
termined and calculated as per cent of the 
amount fed. Preliminary experiments on rats 
killed immediately after feeding showed that 
the mean percentage recovery of the amount 
of fat administered was 96.5 (range 92.3 to 
99).  

The data, Table I, show that the amount of 

TABLE I. 
Effect of Snoxic Anoxia on Chstric Emptying Time of Bats Fed Corn Oil. 

Oxygen tension--53 mm Hg (7.03% oxygen). 

Absorption time 2 hr 3 tir 4 hr 
-t-----7- 

Fat  in Fat in Fat in 
No. of stomach* No. of stomach S o .  of stomach 

rats % rats % rats % 
Controls 1s 68.4 11 49.5 1 2  41.3 
Anoxic 11 37.4 12 30.0 12 35.7 
St. Dev. 17.0 16.5 13.4 
P. (Fisher ’ s )  < O . O l  0.01 >0.3 

~ ~ ~~ - 

* Expressed as per cent of thc amount of fat fed. 


