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Excretion of Porphyrin by Dogs. 

KONRAD DOBRINER. (Introduced by C. P. Rhoads.) 
From the Departmelit of Medicine, T h e  University of Bochester School o f  X e d i -  
ci?ie and Dentistry, Rochester, iVew Pork, and f r o m  the  Hospital of the  Rockefeller 

Inst i tute  for  Hedical Research, N e w  Pork. 

Certain qualitative and quantitative studies concerning the excre- 
tion of porphyrins have been published previo~sly.l-~ The existence 
of a constant ratio between the production of coproporphyrin I and 
of the Type I11 porphyrin compounds as reflected by hematopoietic 
activity has been suggested by those studies. A series of experi- 
ments on animals has been made which supports further this sug- 
gestion. 

The methods of separation and quantitative measurement of the 
excreted porphyrins are those which have been described pre- 
v i o ~ s l y . ~ , ~ ~ ~  For the studies, fistulx between the gall-bladder and 
renal pelvis were made in 4 dogs by the method of H a r ~ e y . ~  The 
animals were fed a constant diet and were kept in metabolism cages. 
-411 the urine and feces passed was collected, using toluol or chloro- 
form as a preservative. The blood values were normal according to 
the figures of Scarborough.' Experience has shown that determina- 
tions of porphyrin excretion made during periods of less than 10 
successive days are valueless. 

In all the animals coproporphyrin as well as a small amount of 
protoporphyrin was excreted in both urine and feces. The copropor- 
phyrin was identified in all instances as coproporphyrin I by melting 
point determinations. From these facts the dualism of the porphy- 
rins as shown by the constant excretion of a different type of por- 
phyrin from that which is required for the construction of the 
respiratory pigments is established for dogs. 

Quantitative determinations of the total urinary and fecal copro- 
porphyrin excretions were made on 2 normal dogs with bile-renal 
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fistuk. Although the daily total excretion varied greatly, the daily 
averages of 10-day periods fell within the same range. The first 
animal was observed from May, 1936, to August, 1936, a total of 
110 consecutive days, and showed daily averages coproporphyrin I 
excretion of 445, 332, 304, 316, 330, 291 micrograms during the 
first 6 consecutive 10-day periods. The high first value is attributa- 
ble to the fact that during the first 10-day period the animal was fed 
dog bile containing coproporphyrin." During the remainder of the 
experiment the animal received ox bile which did not contain copro- 
porphyrin. Simultaneous bile-pigment studies showed an average 
daily total pigment excretion of 92, 83, 86, 97, 128, 118 mg. The 
second animal showed comparable daily average total coproporphy- 
rin I excretion values for lo-day periods 195, 187, 181, 189 micro- 
grams. Since the animals were of different sizes and the total cir- 
culating hemoglobin in the first dog was greater than that of the 
second animal, hemoglobin construction and destruction in the first 
animal, although normal, was actually greater. Since the copropor- 
phyrin I excretion seems to be proportional to the total construction 
of hemoglobin under normal conditions, it is not surprising that the 
first dog excreted a larger amount of coproporphyrin I. This is 
similar to the previously reported findings in normal adults and 
children. 

These experiments on animals maintaining a constant hemoglobin 
level, and consequently a constant respiratory-pigment destruction 
and construction, show constant daily average total coproporphyrin 
I excretion. These findings further demonstrate the direct propor- 
tion between Type I porphyrin excretion and Type I11 porphyrin 
construction in normal individuals. 

In  order to prove further that coproporphyrin I excretion is not 
related to blood destruction, but is parallel to normal hematopoietic 
activity, the following experiment was undertaken. At the begin- 
ning of the seventh period the first animal was given a total of 1450 
mg. of acetylphenylhydrazine over the period of 18 days. The 
hemoglobin gradually decreased from 120% at the onset of treat- 
ment to 55% on the twentieth day, then gradually rose to 112% 
during the succeeding 35 days during which time treatment was 
omitted. Shortly after the administration of phenylhydrazine was 
begun the bile-pigment excretion increased from a daily average of 
118 to 263 and 548 mg. during the two 10-day periods of treatment. 
The bile-pigment excretion then slowly decreased, averaging 307, 

* About 70y0 of intravenously administered coproporphyrin I is excreted in 24 
hours. 
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136, and 66 mg. daily respectively during the remaining three 10-day 
periods without treatment. 

Coproporphyrin I excretion remained constant during the first 12 
days of phenylhydrazine therapy and then increased suddenly on 
the thirteenth day to twice its normal value. During the first 10 
days of therapy the average was 306 micrograms per diem. There 
was an increase to 655 and 608 micrograms per day during the 
eighth and ninth 10-day periods respectively and a decrease to 348 
and 269 during the tenth and eleventh 10-day periods. The por- 
phyrin excreted during the period of increased blood construction 
was characterized as coproporphyrin I. A rapid increase in hemo- 
globin production was observed simultaneously with the increased 
porphyrin excretion, making it necessary to increase the phenyl- 
hydrazine dosage in order to maintain the anemia level. 

VALUES I N , .  

"I 
I 2 3 4 5 6 7 8 9 D l l  

CHART 1. 

In  chart I the experimental results are summarized and indicate 
that there is no relation between coproporphyrin-I excretion and 
blood destruction; on the other hand they demonstrate that there is a 
very close relationship between coproporphyrin I excretion and 
hematopoietic activity (Type I11 porphyrin compound construction). 
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Conclusions-1. Coproporphyrin I is excreted at a constant rate 
in normal dogs, proving the existence of the dualism of the por- 
phyrins in that animal. 2. Experimental evidence is given that 
coproporphyrin I excretion seems to be directly proportional to and 
a measure of hematopoietic activity. 3. Coproporphyrin I is not a 
product of or related to blood destruction. 

I wish to express my gratitude to Dr. W. B. Hawkins for allow- 
ing me to make use of his dogs and to include his blood and bile pig- 
ment values in this study. 
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Inactivation of Bacteriophage by Ethyl Alcohol. 

CHARLOTTE rl. COLWELL. (Introduced by Arthur I. Kendall.) 
Froiti t h e  D e p o r t m m :  of Hrscrr rch  I:trcte,’iolog?j, Xorthwestern University Medical 

School, Chicago. 

General agreement has prevailed among investigators that phage 
freed from a major portion of extraneous materials is more suscep- 
tible to inactivation by physical and chemical agents than is crude 
broth phage. One exception to this statement has been noted. Bron- 
fenbrenner‘ reported that phage free from nitrogen as determined 
by Nessler’s reagent or ninhydrin was not weakened in lytic activity 
when mixed with 10 volumes of alcohol and left for S days at 22 
to 25 O C . ,  although broth phage was inactivated under similar con- 
ditions in a very short time. Since Kligler and Olitzki’ have re- 
ported that the presence of protein delays the inactivation of phage 
by alcohol and Callow3 found that both purified and broth phages 
were inactivated by alcohol after 3 days in the refrigerator, cor- 
roboration of Bronfenbrenner’s findings appears to be worth record- 
ing. 

Bacteriophage for a strain of B. coli was purified from lysogenic 
cultures by a method recently de~cribed.~ Purified phages used in 
these experiments contained between 0.3 and 0.5 mg. of nitrogen per 
100 cc. as determined by the microkjeldahl method of Koch and 
M ~ M e e k i n . ~  Homologous crude broth phage was adjusted to ap- 
proximately the same titer and pH (6.3). Each kind of phage was 
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