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The hypothesis of Kahlson( 1) that the in- 
creased rate of formation of histamine asso- 
ciated with some rapidly growing tissues may 
mean that histamine metabolism plays a role 
in growth, has led to investigation of the histi- 
dine decarboxylase activity of certain tumors. 
A transplantable hepatoma, F-hep, in rats of 
the August strain has been found to be rich 
in histidine decarboxylase activity, and as the 
tumor grows in females the quantity of hista- 
mine excreted in the urine increases (2,3,4). 
When the tumor was removed, the rate of ex- 
cretion of histamine returned to normal. A 
mouse mastocytoma has been found to pos- 
sess active histidine, 5-hydroxytryptophane, 
and desoxyphenylalanine decarboxylases ( 5 ) . 
The present experiments were done to learn 
whether the Walker carcinosarcoma 256 in 
the Sprague-Dawley rat has the ability to 
form histamine in vitro and whether its pres- 
ence causes increased excretion of histamine 
in the urine. 

Methods. Female Sprague-Dawley rats 
were used. Determination of excretion of 
histamine in the urine. Four rats were kept 
in metabolism cages designed to permit sepa- 
rate collection of urine and feces. Two milli- 
liters of normal HCl was added daily to each 
collecting flask to keep the pH of the mixture 
low enough (1.8 to 3.0) to preserve hista- 
mine. 

*This investigation was mpported in part by a 
grant from the Louis W. and Maud Hill Family 
Foundation. 

Urine was collected during successive pe- 
riods of 4 days and was pooled and refriger- 
ated. The female rat, in contrast to the male, 
excretes free histamine almost exclusively 
(rather than conjugated histamine) in the 
urine( 6,7) .  For bioassay, such urine requires 
only neutralization and dilution with Ty- 
rode’s solution and may then be int.roduced 
directly to the guinea pig gut. The assay pro- 
cedure used was a modification(8) of the 
method of Barsoum and Gaddum. Urinary 
excretion of histamine was measured in 4 rats 
before and after the Walker tumor was im- 
planted and during recurrence after an exci- 
sion. 

Management of tumors. Portions of fresh 
Walker carcinosarcoma 2 56 were ground with 
saline solution, using a mortar and pestle; 0.3 
ml of the resulting suspension of tumor parti- 
cles was injected subcutaneously into 6 rats. 
On the twelfth day after implantation, the 
animals were anesthetized with ether and the 
tumors were removed. In the 4 animals in 
which urinary excretion of histamine was be- 
ing measured, the operative wounds were 
closed and excretion of histamine in the urine 
was measured for 8 more days, during which 
time the tumors recurred. 

Determinution of histidine decarboxylase 
activity of tumors. The method used was es- 
sentially that of Waton (9). Preliminary 
tests indicated production of more histamine 
at pH 6.5 than a t  pH 7.2 (Table I ) ;  pH 6.5 
was used in subsequent experiments. A pre- 
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TAHLH I. Histamine Content and Histictiiic 1 ) ~ -  
carboxylase Activity in the Walker 356 Traiisplant- 

able Tumor in the Female White Rat. 
~ ~~ ~~~ 

Histidiiie decar- Hist:i- 
boxylase activity, mine 

Tissue No. of pg histamine/g Content, 
frozen days tumor/hr Cl.g/g 

Rat or fresh frozen y~ 6.5 p~ 7.2 tumor 

-1. Fresh - 2 3  .10 .9.5 
I3 Frozen 1 34 -13 34 

1 2 9  - 1.25 
1 .:3x - 2.50 

1 

1 . i n  :r 4 .33 - 
4 4 3 0  - 1.35 

11  

> 
9 

1 9  

liminary test gave no evidence that freezing 
the tissue altered the results unfavorably, and 
freezing was subsequently done in all cases for 
convenience. 

Each system contained a homogenate of 
400 mg of tumor tissue, 60 pg of pyridoxal, 
0.5 mg of aminoguanidine, and enough buffer 
solution to make 5.0 ml. Two tubes were set 
up for each specimen of tumor; 7.5 mg of his- 
tidine was added to one, and the other served 
as the control or blank. 

The tumor tissue was not dialyzed, and ni- 
trogen was not used during incubation. After 
3 hours of incubation, the reaction was 
stopped by adjusting the pH to 2.5 with 2 or 
3 drops of 2 N HCl and boiling for 5 minutes. 
Each tube was then centrifuged; the superna- 
tant fluid was decanted and frozen. Three to 
5 days later, the material was thawed, its pH 
adjusted to 7 to 8 with 2 or 3 drops of 2 K 
NaOH, and its histamine content determined 
by the same method used for the urine. Re- 
sults were expressed as micrograms of hista- 
mine formed per gram of tumor tissue per 
hour of incubation. 

Results. The histidine decarboxylase ac- 
tivity of tumor tissue was measurable, al- 
though it was very low, ranging in 6 cases 
from 0.23 to 0.38 pg of histamine per gram 
of tumor per hour (Table I). In accord 
with this finding, urinary excretion of hista- 
mine was not greatly or consistently changed 
while the tumors were growing (Fig. 1) .  
Variability was greater among rats bearing 
the tumor than among 3 normal rats, but the 
changes did not take place consistently in 
either direction when the tumor was growing 
rapidly or after it was excised. 
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VlG. 1, Urinary excretion of histamine, pg/4 days, 
by female rats. Upper graph: data from 3 normal 
rats; lower graph: data from 4 rats given the 

Walker 256 tumor. 
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Comment. The lower limit of detectability 
of histidine decarboxylase activity by the 
method used in these experiments is about 0.1 
pg of histamine formed per gram of tissue per 
hour. Normal pyloric stomach of female rats 
yielded a mean value of 18.7 pg per gram per 
hour (S.E. t_ 1.95) (10). Comparable values 
for rat liver have been 0.5 to 1.5 and for fetal 
liver, 139.3 (S.E. 3- 14.13) (10). I t  can be 
seen that the histidine decarboxylase activity 
in the Walker tumor was barely detectable by 
the method used; it was much less than that 
found in this laboratory for some normal tis- 
sues and that reported by others for the trans- 
plantable hepatoma and the mastocytoma. 
Hakansson ( 1 1 ) , measuring the CI4-labeled 
histamine formed from C14-labeled histidine 
as described by Shayer, found the histamine- 
forming capacity of “Walker rat mammary 
carcinoma 256” taken from 4 female albino 
rats to be, respectively, .031, .032, -045, and 



HISTIDINE DECARBOXYLASE ACTIVITY 65 1 

.048 p g  of C14-histamine per gram of tissue 
per hour; these values are smaller than, but 
similar to, those being reported here. Hak- 
ansson compared these values for histamine- 
forming capacity in the Walker tumor with 
the absence of this activity in normal rat 
mammary tissue and concluded that “The 
present observations are in line with reports 
. . . which suggest that rapidly formed intra- 
cellular histamine actively and locally pro- 
motes certain types of tissue growth.” 

An alternative interpretation is that the low 
level of histidine decarboxylase activity in the 
Walker 256 tumor and the absence of in- 
creased urinary excretion of histamine by the 
female rat while the tumor is growing make 
it unlikely that histamine metabolism is spe- 
cifically concerned with the growth of this 
tumor. 

Conclusions. 1. Histidine decarboxylase 
activity in the Walker carcinosarcoma 256, 
although measurable, is very low. 2. No con- 
sistent change occurred in excretion of hista- 

mine in the urine of female rats when the tu- 
mors were implanted or growing rapidly, or 
after their removal and subsequent recur- 
rence. 
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