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phyrins were noted in hepatic tissue of Sedor- 
mid-treated animals by Schwartz and Ikeda 
(4) .  Accumulation of these compounds in 
Sedormid porphyria and their absence in por- 
phyrin induced by “collidine derivative” is 
further evidence of dissimilar mechanisms of 
the action of these two agents. Examination 
olf sections of mouse liver (stained with H & 
E) from animals receiving “collidine deriva- 
tive” for 7 days revealed a marked prolifera- 
tion of bile ducts and periportal fibrosis. The 
portal areas were infiltrated with inflamma- 
tory cells. This picture of liver injury was 
associated with increased hepatic copropor- 
phyrin I11 levels. No coproporphyrin I could 
be detected in livers of treated animals. 

Mild oxidation of “collidine derivative” 
yields diethyl-2,4,6-trimethylpyridine-3,5-di- 
carboxylate. The latter compound has no 
effect on the porphyrin content of mouse 
liver. Williams (6)  states that pyridine is 
oxidized in vivo to methylpyridinium hydrox- 
ide and excreted as an ethereal sulphate and 
a conjugated glucuronide. Similarly, picok 
line is oxidized in vivo to picolinic acid and 
excreted as the glycine conjugate, pyridinuric 
acid. The metabolism of “collidine deriva- 
tive” has not been described; however, its ac- 

tivity rnay be related to an inability of liver 
to convert it to the oxidized, inactive com- 
pound : diethyl-2,4,6-trimethylpyridine-3,5- 
dicarbolxyla te. 

Paren teral administration of 
5 mg/mouse/’day of diethyl- 1, 4-dihydro-2, 
4,6-trimethylpyridirie-3,5-dicarboxylate (“col- 
lidine derivative”) in colrn oil causes in- 
creased hepatic and biliary proto- and copro- 
porphyrin levels. Hepatic coproporphyrin 
was found to be entirely Type I11 isomer. 
No green porphyrins are found in livers of 
animal:; receiving “collidine derivative.” Oxi- 
dation products of “collidine derivative” did 
not produce abnormalities in porphyrin me- 
tabolism within a 10-day observation period. 
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The significance of carbohydrate in ru- 
minant metabolism differs in some ways from 
that in other mammals( 1) .  Of special in- 
terest are the chemical precursors and sites 
of formation of glucose, because little glucose 
appears to be absorbed from the ruminal di- 
gestive tract ( 1 ) . Arteriolvenous differences 
have suggested that glucose may be contrib- 
uted to the blood of sheep not only by the 
liver but also1 by extra-hepatic tissues ( 2 ) .  A 
similar result on ruminant-like marsupials 
has been reported(3). It is usually consid- 
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ered that tissues which can release glucose 
into the blo’od have glucose-6-phosphatase ac- 
tivity, and in the rat this is largely restricted 
to liver, kidney and intestine(4). To inves- 
tigate the possibility that ruminants differ in 
this respect from rats we have estimated the 
glucose-6-phosphatase activity of various 
sheep tissues. 

Methods. The technic has been described 
by Hers and de Duve(4,5). We repeated 
their work on rats, then continued with adult 
s h e q .  About 5 g samples of liver, kidney, 
intestine, salivary gland, brain, muscle, ru- 
men epithelium and mammary gland were 
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‘FA 13T,E 1. C;hicosc-6-Phosphntase Activity of Tih- 
sue Homogeriates .Expressed as mg P Liberated per 
(;rani of Tissue from 4.2 X 10% G-6-P at pH 6.5 

itnd 37°C f o r  10  Min. 

Tissue Rat”  Sheep t 

taken from sheep killed by cutting the caro- 
tid and jugular vessels. Aqueous homoge- 
nates were prepared in the cold, the superna- 
tants were incubated with glucose-6-phos- 
phate (G-6-1’). protein was precipitated with 
trichloracetic acid, and phosphorus in the fil- 
trates was estimated by the Fiske and Sub- 
barow method (for details see 4 .5) .  

Results are shown in Table 1. On the 
whole our results with rat  tissues confirmed 
those of Hers and de Duve(4) ,  although we 
found rather less glucose-6-phosphatase ac- 
tivity in the liver and more in kidney and 
intestine, but observed the same order be- 
tween organs, liver having the highest activ- 
ity. The glucose-6-phosphatase activity of 
ovine intestinal wall and mucosa was much 
smaller than that of kidney and liver. I t  was 
also smaller than the activity of inteFtina1 
wall tissue from the rat. The enzyme activ- 
ity was detectable also in salivary gland ho- 
mogenates but was negligible in the other tis- 
sues. 

Discussion. The  low glucose-6-phospha- 
tase activity of sheep intestine is in accord 
with other types of observatiolns (recently re- 
viewed by Lindsay) ( 1 ) , which suggest that 
little glucose enters the portal blood from the 
digestive tract of sheep. The high phospha- 
tase activity of ovine kidney suggests that 
the renal contribution of glucose to the blood, 
which has been estimated a t  4-13% of the 
hepatic contribution in the dog(6), may be 
even greater in sheep. The slight phospha- 
tase activity in the salivary gland leaves open 
the possibility that a little glucose might also 
be added to the blood by these glands 

Summary. Glucose-6-phosphatase activity 
was estimated in various sheep tissues. It 
was appreciable in liver and kidney, detec- 
table in intestine and salivary gland, but neg- 
ligible in brain. muscle, stomach, rumen epi- 
thelium and mammary gland. The results 
suggest the relative importance of these tis- 
sues in contributing glucose to the blood in 
sheep. They indicate particularly the rela- 
tively small potential role of sheep intestinal 
wall as a source of blood glucose. 
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,4 Biological Assay for Ribonuclease with Sub-millimicrogram Sensitivity 
(261 51 ) 

Ribonuclease (RNase) activity isolated methods. The substrate in these methods is 
from different sources can be assayed by usually yeast ribonucleic acid (RNA) and 
chemical ( 1,2 ) , manometric ( 3 ) ,  spectrophoto- measurements are made of its disappearance 
metric (4), turbidimetric ( 5)  and isotopic (6) or hydrolysis products. 


