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transaminasle and co-decarboxylase .16-18 In' 
the intact normal animal the various corn- 
;pounds of thme group presumably are freely 
interconvertible.1y~20 Fmm these considera- 
tions, the hypothesis is siuggestd that the 
granulocytasis in pyridoxine-deficient mice is 
due ?to the faillure on the part of the animals 
to transaminate, dlecarboxylate, olr otherwise 
modify unneeded supplies of granulocyte- 
building substances, and that the m i m l s  
thereupon utilize these unneeded supplies in. 
producing excess numbers, of granulocytes. It 
is not necessary to assume that the reverse 
would  be true. A furthAer hypthesis m y  be 
made th'at the granulocytosis of a disease stake 
such as human myelloid' leukemia may be due 
to a defect in the absorption olr utilization lolf 
vitamins of the BB group. Although freely 
interconvertible in the intact ~mimal, this may 
not be true of t h ' m  in the diseased anlimal. 
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Further investigations in1 mice and in leukemic 
human beings are in progress to test the 
validity of these hypotheses. It has been 
demonstrated that adlrenworticoitropic and 
adrenal cortical hormones will cause granulo- 
cytosis and lymphopenia in animals.21*22 In 
our histologi'c material we coluldi not dmemoa- 
strate evidence of adrenal cortical hyperplasia. 

Summary. 1) Pyridoxine deficiency in mice 
produces grmulocy tosis and lympbpnia .  2 ) . 
The lleuk~emia of ithe Ak mice now being bred 
in this laboratory is participated in by both 
granulocytes a d  lymphwytes. In pyridoxine 
dleficiency the leukemic granulocytosis is miore 
severe and the survival time oif the animals is 
decreased. 3)  The hypothesis is advanced tlhat 
the granulocytosis in pyridoxine-deficient mice 
is due to the failure an lthe part of the 
animals to! penform metabolic functions in1 
which pridoxine derivatives play a catalytic 
role; thus, supplies of Icompounds used in the 
formation of granulocytes accumulate, and, as 
a result, (the animalis utilize this plethora in 
prolducing excess n'umbers of granulocytes. 
ThIe implications !of this hypothesis are dis- 
cussed. 
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Device for Measuring Blood Pressure in the Unanesthetized Rat. (17468) 
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The simple technic for measuring blood 
pressure in the rat described here consists of 
placing a cuff pa-manently around the a b  
dominal arorta and vena cava just above 
their bifurcations and measuring the blood 
pressur;e by means a f  an oscillometer and 
mercury manometer. 

Description of the Apparatus and I t s  Use. 
The aortic cuff is shown in Fig. 1.  It con- 
sists of a latex bullb with a short stern which 

TUBE BULB SHELL 
FIG. 1. 

The aortic, cuff unassembled. 

is fitted on to a piece of plastic tubing, and 
a plastic shell into which the bulb is inserted. 
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To make the bulb a glass bead 4 mm in 
diameter with a stem attached. is dipped into 
liquid latex. -4fter drying for 24 hours, the 
latex is vulcanizd by exposure to sulfur 
chloride fumes for one minute, and then wash- 
ed under running tap water. After drying, 
the bulb is powdered and peeled off the mold. 
The short stem of the bulb is fitted into the 
end of a 1 2  cm piece of 1 &gauge polyethylene 
tubing. The tubing is reinforced where it 
is fitted into the capsule by a 4 mm length of 
18-gauge staincless steel tubing. The shell of 
the cuff consists of a plastic tube (Tenite 11) 
6 mm, long with an inner diameter of 4 mm 
and an outer diameter of 6 mm. The shell is 
split lengthwise so that it can be slipped 
around the aorta. -4 3 mm hole is drilled in 
the shell just opposite the slit and midway 
between the two ends. The bulb is fitted into 
the shell, with the tubing brought out through 
the hole. Thae bulb should just fill the inside 
of the shell. The cuff is washed in hot run- 
ning tap water for 4 hours and then stored in 
70% alcohol. Before use, each cuff is tested 
to withstand an air pressurle of 300 mm Hg. 

To place tshe cuff on the aorta the animal 
is anesthetized with ether and, a midline in- 
cision is made in the abdomen. The aorta and 
vena cava are dissected free from the sur- 
rounding tissue, but are not separated from 
each other. Isolating the aorta was found 
to be difficult ,because of the danger of tearing 
the vena cava in the operation. The cuff is 
placed around both vessels just above their bi- 
furcations. The shell is tightly closed with 
a strong ligature and secured firmly to the 
surrounding tissues. The tubing is brought 
through thle posterior wall of the abdominal 
cavity and carried under the skin to the back 
of the neck where it is brought to the outside. 
In this position the tube cannot be dist-urhd 
by the animal (Fig. 2). Special care must be 
taken to prevent moisture from accumulating 
in the tube or bulb which could falsify pres- 
sure readings. There is no evidence that the 
animal suffers any inconvenience from1 the 
cuff. Autopsy examination of the mrta with 
the cuff in situ made 2 to 3 months after 
inserting the cuff has revealed very little 
fibrous tissue formation. 

Blood pressure readings are made with the 

FIG. 2. 
Rat showing place of exit for the plastic tubing 

leading from cuff. 
bi' 

use of an improvised oscillometer and a 
mercury manometer. This appratus is shorn 
in Fig. 3. The animal is placed in a metal 
holder (L) or in a 500 cc beaker. There is 
no straggling since the animal is not uncom- 
Ifortable or irritated in any way. The tube 
from the cuff is comected with an oscillometer 
which consists of a 15 nun length of 1 mrn 
capillary tubing (R) connected with a pres- 
Sure bottle ( G )  . The capillary tube contains 
a small drop of colored almhol which serves 
as an indicator of the oscillations which are 
transmitted from the aorta. The pressure 
bottle G has a mercury manmeter attached 
and it in turn is connect& with a bottle of 
compressed air (A) .  The cuff is inlflated 
through the capillary oscillometer with air 
supplied at  a steady smooth flow through a 
hypodermic n e d k  (F) from the reservoir A 
which has been adjusted to deliver pressures 
from 0 to 300 mm H g  in about 30 seconds. 
As the pressure rim in the cuff and! o~ l lonz -  
eter, the dcohd 'bead travels toward the cuff 
and shows distinct oscillations which reach a 
maximum intensity, gradually decrease, then 
abruptly diminish. The point of diminution 
is taken as athe endpint. A manmeter read- 
ing is made at  this p in t .  A small pulsation 
,persists atter th-e endpoint. The pressure in 
the cuff is quickly released through the side 
tube H. Three to 5 readings are made at 
one-minute intervals. 

Experimental data. This method1 for meas- 
uring #blood! pressure in the umesthetizdl rat 
has been tested& on! a group of 20 normal male 
rats of the Sprague-Dawley strain which 
weighed. from 105 to 165 g at the beginning 
of the study. Cuffs were placed around the 
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FXG. 3. 
Oscillometer and manometer hooked up with pressure bottles. 

The oscillometer is connected t o  the tubing from the animal. 

aorta and vena cava a few days before the 
first readings were made. Afterwards the 
blood pressure measurements were determined 
3 tim,es a week or oftener, over a period of 8 
weeks. These readings are shown in Table I. 
The average of 540 blood pressure readings 
taken on the 20 normal unanesbhetized rats 
over a 2 month periold was 130 mm Hg. 

The readings obtained by the cuff method 
were compared with ,the systolic pressure in 
the f ernoral artery measwed intra-arterially 
by means of a capacitance manometer de- 
signed by Noble1 These readlings were made 

etized with ether. Imlmediately 
after the intra-arterial readinig, while the 
animal was still asleep, blood pressure readings 
by the cuff method were madle. Twenty-nine 
rats were used for t h i s  study. Ten of this 
group had been made hypertensive by enclos- 
ing the kft kidiney with a latex capsule and 
removing the right kidney (Abrams and So- 

INoble, F. w., Third Conference on Factors 
Regulating Blood Pressure, May 5-6, 1949, Josiah 
Macy, Jr. Foundation, New York. 

bin2). The remainling 19 rats were the normal 
animals which had been used previously for 
the bltood pressure readings remdied in’ Table 
I. The comparative data are presented1 in 
graph form in Fig. 4. The intra-arterial sys- 
tolic pressure for a given rat is ploltted as 
the lordinate and1 the pressure reading by the 
cuff method as the abscissa. The diagonal 
line represenits penfect agrleement. The read- 
ings by the 2 methods in blolth normal and 
hypertensive animals tend to fall along this 
line. The average intra-arterial sys’tolic pres- 
sure for the 19 norm1 animals was 121 t 15 
mm Hg a d  the reading by the cuff method 
while the ianimlals were still under ether was 
118 t 15 rrmn Hg. Because of the close 
correlation of the readings by the 2 methods 
i t  is assumed that thle readings by the cuff 
method indilate the approximate systolic 
blood1 pressures. It has been noted, ho’wever, 
that when the cuff is inflated to the “systolic 
prlesslure” reading the aorta may not be com- 

BIOL. AND Mm., 1947, 64, 412. 
2 Abrams, M., and Sobin, S., PROC. SOC. EXP. 
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TABLE I. 
Systolic Blood Pressures as Detcrinined by thc 0sc.illonietric. Method on a Group c;f 20 Adult 

Male Rats W-er a 2-Montli Period. 

Blood pi’essuie; nun Hg weekly avg 
I --- Avg for  8-wk 

Rat No. 1st 2nd 3rd 4th 5th 6th 7 th  8th period 

760 
76 1 
762 
763 
764 
765 
767 
768 
769 
7 iO 
771 
772 
7’73 
774 
775 
776 
7‘77 
778 
779 
781 

TV e ekl y 
group avg 

123 129 119 119 
125 123 113 120  
1 3 i  121 124 123 
139 134 134 143 
140 119 123 128 
134 126 133 143 
139 126 124 126 
128 110 123 129 
138 108 132 118 
13(i 129 12.5 126 
141 118 133 19’7 
14t; 126 11.5 126 
124 116 130 120 
1 2 1  124 125 137 
- 143 130 122 

136 133 140 145 
1‘30 129 130 131 
131 141 143 160 
- 124 148 129 
- 133 126 113 

131 126 128 128 

W u 

f 

m a  
a +  w w  

2 ;  nq 
V 

g 
m 

180 - 
170 - 
160 - 
150 - 
140 - 
130 - 
I20 - 
110 - - 

- 
- 
- 
- - 
3 

50 70 90 I10 130 150 170 190 

SYSTOLIC PRESSURES M M H t  BY OSCILLOMETRIC METHOD 

F I G .  4. 
Comparison of the intra-arterial pressure by the 

capacitance manometer witli the indirect pressure 
by the oscillometric method. 

117 120 122 121 
116 124 124 132 
137 13’7 127 142 
136 126 120 133 
11’7 129 129 128 
11’7 131 142 138 
111 124 121 126 
120 134 141 143 
119 130 148 163 
113 133 131 133 
133 141 135 135 
130 130 135 135 
120 129 130 133 
127 133 132 137 
146 134 149 138 
13’7 155 120 - 

- 129 135 - 
138 - - - 

141 125 136 133 
118 120 122 123 

1 2 1  
122 
131 
133 
127 
13 1 
125 
129 
134 
128 
133 
128 
125 
130 
137 
138 
129 
143 
131 
120 

126 131 131 133 

pletely occlulded, for pulsations are still re- 
cord.ed by the capacitance manometer. 

Simultaneous occlusion of ithe thoracic 
aorta and inferior vena lcava has been shown 
to increase blood pressure in the dog (Bar- 
croft3). However, in our observations no 
measurablme change occurred in the intracarol- 
tid pressure when taken simultaneously with 
the pressure readings made with the ouff on 
the abdominal aorta and vena cava. 

Summary. A device for measuring blood 
pressurle in the aorta of the unanesthetized rat 
is described. It is simple and permits an un- 
limited num’ber of readings over a long obser- 
vation period. 
3 Barcroft, H., J .  Physiol., 1931, 71, 280. 
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