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S M I I I I ) ~ ~ ~ ~  U I ~  Co i i c / i~s io i~ .~ .  Priicol (benL!.l-' 
imidazoline) i >  .;;ymprit holj-tic as well as 
adrenoiytic in rpierence to the .;>mpathetic 
neural control of blood pressure and .;ali\.a- 
tion. .4clrenol~~.& invariablj- precedes s!.m- 
patholysis with any dose that is adequate to 
prod 11 ce b o t h e fie L' t 3 .  1' h ese p h arm ;i cod y - 
namic actioiis pcor&t during prixol hypot2n- 
sion, pituitrin hypertension and in the pres- 

ence Cji atropine. 
-11 thourrh s>-nil)rit!ictic depression of saliva- 

t ion and v:tsoconstriciion can be produced 
\vi;h \varinble close5 oi priscol, up to 1 5  mg, 
:hey are without q inpatholytic or adrenolytic 
L iicw u p n  the ccr\.ical symp;lthetic neural 
coin;~(~nmls controlling mydriasis, indicating 
t h a t  a ciifiereiiLia1 sympathetic depression 
c hnrac terizes this antisympa thetic agent. 
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Observations on Cobalt Polycytheinia. I .  Studies on the Peripheral 
Blood of Rats.' 

The experimental production of polycythe- 
mia by the administration of cobalt has been 
demonstrated by a number of investigators 
since its discovery by the \\-altners.1-9 This 
effect of cobalt has also received application 
in the treatment of various anemias in both 
animals and human beings.'".' 

The mechanism of action of cobalt 

remains obscure. Several theories have 
been advanced, however none has been fully 
agreed upon as a satisfactory explanation by  
those who have investigated the problem. 
During the course of some experiments re- 
lating to factors influencing various types of 
anemia, certain new observations concerning 
the action of cobalt came to our attention. 

Male rats of the Sprague-Dawley strain, 
4 to 5 months of age, weighing approximately 
200 g were given cobaltous chloride, CoC12. 
b ( H20) ,  0.4% solution, by subcutaneous in- 
jection in the back and shoulder region 6 times 
weekly throughout a period of 8 months. 
Kine animals, divided into 3 groups of 3 
each, received 2.5 mg, 5.0 mg and 10.0 mg 
per kg of body weight respectively. Other 
animals of the same age, weight, and sex 
served as controls. The rats were fed dog 
chow only (Friskies, Albers Milling Co.) 

Erythrocyte, reticulocyte, leucocyte and 
differential counts as well as hemoglobin de- 
terminations were made every 2 weeks. Care 
was taken to draw only the amount of blood 
necessary for the determinations, the punc- 
ture wound in the tail vein being promptly 
closed after each bleeding. -4 Haden-Haus- 
ser hemoglobinometer (Improved Clinical 
Model) was used for the hemoglobin deter- 
mina t ions. 

At the end of 32 weeks, blood volumes 
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The COUI'SC of  polycythemia produced by cobalt in rats. The dotted line in each of the 3 
upper charts shows the maximal values in red cells, hemoglobin, and retieulocytes produced bp 
2 mg of cobdtous chloride daily. 

were determined in the following manner. 
The dye T-1824 (Evans blue) in a solution of 
1.0 mg per ml was injected into a tail vein 
in amounts of 1.5 mg per kg of body weight. 
Twenty-five minutest30 seconds were al- 
lowed for the dye to mix with the circulat- 
ing blood. The animals were lightly an- 
aesthetized with ether for one to 1% minutes 
prior to drawing 2.0 ml of blood by heart 
puncture. A precise amount of dry am- 
monium and potassium oxalate was used as an 
anticoagulant. Samples for blood counts were 
taken from the non-oxalated blood while 
smears for differential leucocyte and reticulo- 

cyte counts were made from the oxalated 
blood. The mean cell diameters of the red 
cells were determined by means of a Haden- 
Hausser erythrocytometer using a fresh solu- 
tion of 1.4% sodium oxalate as the diluent. 
Hematocrit determinations were made and 
the supernatant plasma was used for plasma 
volume calculation. A Klett-Summerson 
Photoelectric colorimeter employing a Wratten 
filter F-29 was used to determine the dye con- 
centration. In  order to limit blood loss to 
a minimum, the plasma of each animal was 
diluted from 1:4 to 1:7 with saline and 
centrifuged immediately prior to reading. 
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TABLE I. 

Rlood Vnluc~s of C'obalt-Lniected Rats. 

1 
2 
3 
4 
5 
ti 
7 
8 
9 

Avg 

10 
11 
12 
13 

Avg 

340 76 44.46 
345 Data  lost 
360 i 2  
264 8 1  

65 343 
338 I a 

i (i 296 
332 I /  

321 i 4  

324 i4.5 

- -  
-- 

- - 

45 7 43.5 
487 48 
315 49 
312 44 

393 46.1 
- - 

28.4 

+61 

49.51 
43.00 
41.60 
59.24 
47.84 
54.04 
44.56 

48.03 
- 

34.12 
38.00 
39.6 
26.4 

32.03 
__ 

130.8 

137.6 
162.8 
121.2 
l i t5 .2  
162.6 
lti2.7 
138.8 

148.8 
- 

74.6 
78.0 
94.0 
84.6 

82.8 
- 

10.6; 31.4 

13.86 38.6 
8.17 30.9 

14.51; 42.4 
14.81 13.H 
11.48 38.7 
12.43 37.4 
11.58 36.0 

12.19 37.4 
- -  

Controls. 
19.38 42.4 
19.76 40.5 
15.1 4i.9 
14.8 47.5 

17.26 44.5 
- -  

33.79 

35.65 
34.83 
27.04 
44.43 
36.36 
41.61 
32.98 

99.4 

99.0 
131.9 

78.9 
131.4 
122.9 
135.3 
102.8 

13.07 

13.76 
16.28 
12.12 
1'7.52 
16.16 
16.27 
13.88 

9.94 

9.90 
13.19 

7.88 
13.14 
12.29 
12.53 
10.28 

35.83 

14.74 
18.24 
14.5 
11.6 

14.i9 
- .- 

111.4 

32.2 
37.4 
46.0 
37.1 

38.2 
- 

14.88 

7.46 
7.79 
9.40 
8.46 

8.28 
- 

TXff c r c ~ n c ~  between controls and experimental animals. 
16.00 Gfi.0 5.07 7.1 31.04 73.2 6.60 

% iiic.rcase or dtwease experimental over controls. 
+50 +80 -29.3 -16 +142 +192 +80 

11.14 

3.22 
3.74 
4.60 
3.71 

3.82 
- 

7.32 

+ 192 

3.14 

3.86 
3.09 
4.24 

3.87 
3.74 
3.60 

3.74 

4.38 

- 

4.24 
4.05 
4.79 
4.75 

4.45 
- 

.71 

-16 

I);ita derived froin Iirmatocrit and ylasinn volume determinations a t  the end of 32 weeks of cobd t  in- 
jections. Rats 1, 2, ; i i d  3 received 0.5 mg cohtlt daily;  rats 4. 5, and 6 received 1.0 mg cobalt daily; rate 
7, 8, and !) rcc4rcd 2.0 iiig cobalt dnilp. 

TABLE 11. 
Data Relntire t o  Shape, Size, and Hemoglobin Content of Red Cells of Rats After Injections 

of Cobalt. 

Controls Cobalt '% increase 

Mcan cell diameter i n  p 6.45 6.55 - 
Mean red cell volume in p3 47.0 66.5 41.0 
Mean red ccll thickness in p 1.44 1.97 36.8 
Mean rcd cell hemoglobin in ppg 17.0 17.0 - 
Mean red cell lienloglobin cone. in % 36.1 26.5 -27.4 - 

Data i*elative t o  the r d  cells of r;its injected with cobalt. The mean corpuscular volume 
and mran corpuscular thickness are derived from red cell counts, Iiematocrit determinations and 
mean cell diameters. The hemoglobin ralucs arc calculated from hemoglobin determinations, 
red cell counts and total red cell mass. 

Calibration curves were made on rat plasma determinations were made, blood counts also 
containing known amounts of T-1824 and were made using blood taken from a tail 
also diluted 1:4 to 1:7. Dilution of rat vein and from the heart of each animal. The 
plasma with as much as 7 parts of saline did differences between the two counts for each 
not alter the absorption characteristics of animal were within the tolerated limits of 
T-1824 as determined by the photoelectric technical error. 
colorimeter. At the time the blood volume Fig. 1 summarizes the data obtained at 
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regular 2-week intervals. I t  is apparent that 
the response of reticulocytes, red cells, and 
hemoglobin is influenced slightly by the dosage 
of cobalt but that the average figure for 
the 3 groups is close to that elicited by the 
maximum dose of 10.0 mg per kg of body 
weight. The curves for body weight and 
leucocyte count similarly show no marked 
differences as affected by the 3 doses given. 
While the experimental animals failed to 
gain as much weight as the controls, no 
other deleterious effects were noted, which in- 
dicates a low systemic toxicity from cobaltous 
chloride in adult animals in the dosage ad- 
ministered. 

Table I presents the numerical data for each 
animal relative to the blood volume at  the 
end of 32 weeks. The striking increase in 
total red cell .mass and the slight but con- 
sistently lower plasma volumes are worthy 
of note. 

Table I1 contains data derived from cell 
counts, measurements of the mean cell diame- 
ter, hematocrit and hemoglobin content. The 
cell size, cell volume, cell thickness, absolute 
hemoglobin content and hemoglobin concen- 
tration were calculated according to Writ- 
robe.12 Regarding the size, shape and hemo- 
globin content of erythrocytes from animals 
with cobalt polycythemia the following facts 

have come to light as a result of this study: 
1 .  Although the mean cell diameter remains 
normal the cell volume increases by about 
one-third, a change which is proportionate to 
the increase in cell thickness. 2. The ab- 
solute amount of hemoglobin per red cell re- 
mains unchanged. 

The blood volume per kilogram of body 
weight of these animals compares favorably 
with that found in the more extreme cases 
of polycythemia Vera in man.13 

Detailed histopathologic studies are in 
progress as well as further work on the com- 
ponents of red cells and plasma. 

ConcZusions. 1.  Injections of cobaltous 
chloride continued over a period of 8 months 
without apparent serious toxicity has resulted 
in persistent polycythemia during this period 
of a degree comparable to that occurring in 
polycythemia Vera in man. 2. The average 
increases in blood volume and total erythrocyte 
mass as compared with controls was 80% and 
192% respectively, due entirely to increase in 
erythrocytes since plasma volume decreased 
16% on the average. 3. The erythrocyte 
of polycythemic animals as compared with 
the normal increased in volume 41% due al- 
most entirely to an increase in the thickness 
of the cell. The hemoglobin content remains 
essentially unchanged. 

12 Wintrohr, M. 32.: Clinical Hci iwtology,  Lea L 
Ycbiger, 1942. 

1:: Gibson, J. B., Zd, Harris, A. W., and Swigert, 
V. JV., J ,  C l i n .  Iiicest., 1939, 18, 621. 
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Influence of Dimethylaminoethylbenzhydryl Ether Hydrochloride Upon 
Histamine Flare Reactions. 
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