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From the data shown in Fig. 1 we have plotted the minimum values 
of against log c and the curve obtained is a straight line with the 
slope of du/d log c = -1.59'. It follows from this that 

= 6.56 x 10-11 mols. per sq. em. 
8.31 x 107 x 291 

1.59 
U =  

1 
a =  = 2.5 x lO-l4 sq. em. 

6.56 x 10-11 x 6.1 x 1023 
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Blood Volume in Hyperthyroidism. 

HSIAO-CHIEN CHANG. (Introduced by F. R. Dieuaide.) 

From the Department o f  Medicine, Peiping Union Yedical College, Peiping, China. 

I t  is a well recognized fact that many patients with hyperthyroid- 
ism have disturbances of their cardiovascular system. With the in- 
creased demand for oxygen some compensatory mechanism must be 
at work in order to supply the needs of the tissues. The cardiac out- 
put and the velocity of blood flow have been repeatedly shown to be 
increased, and as a rule, this increase is in direct proportion to the 
basal metabolic rate.', In the opposite condition, myxedema, 
Thompson' described a reduction in the blood volume and demon- 
strated its return to normal after the institution of thyroid treat- 
ment. Blotner, Fitz and Murphy4 also observed a correlation be- 
tween the basal metabolic rate and the total blood count expressed 
in corpuscles per square meter of surface area. The present report 
deals with the blood volume findings in individuals suffering from 
hyperthyroidism, before and after subtotal thyroidectomy. 

The series studied consisted of 17 cases of exophthalmic goiter 
and one of toxic adenoma.* The total Mood volume was measured 
by the carbon monoxide method5 All the determinations were made 

1 Fullerton, C. W., and Harrop, G. A., Bull. Johns Hopkins Hosp., 1930, xlvi, 

ZBlumgart, H. L., and Gargle, S. L., J .  Clin. Invest., 1928-29, vi, 18, (Pro- 

3 Thompson, W. O., J .  Clin. Incest., 1925-26, ii, 477. 
4Blotner, H., Fitz, R., and Murphy, W. P., J .  Clitt. Invest., 1928, Vi, 4, (Pro- 

*The first seven cases were studied in the Johns Hopkins Hospital and are 

5 Chang, H. C., and Harrop, G. A., J .  Clin. Imest. ,  1928, v, 393. 

203. 

ceedings). 

ceedings). 

reported by courtesy of Dr. G. A. Harrop. 
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in the afternoon a b u t  3 hours after the noon meal. Patients with 
fever and organic lesions of the heart were excluded. The results 
are expressed in cc. of blood per kg. of body weight. The minimum 
blood volume was 58 cc. per kg. and the maximum, 115 cc., with an  
average volume of 77.3 cc. The average total blood volume in nor- 
mal individuals studied with the same method was 66.6 cc. 

The blood volume of 14 patients was again determined after their 
basal metabolism returned to normal following subtotal thyroidec- 
tomy. The time between the operation and the determination varied 
from 10 days to 5 months, and some patients had repeated meas- 
urements. On the basis of cc. of blood per kg. of body weight, all 
but one showed a striking fall in their circulatory volume, the de- 
crease ranging between 6.8 and 28.2%. The percentage decrease in 
the total volume and in the volume per square meter of surface was 
approximately of the same magnitude. One patient was followed 
for  a period of one year and 9 months. Her  blood volume remained 
at the same level as that observed soon after operation, about 28% 
lower than the initial measurement. 

Four patients were studied after the administration of Lugol’s 
solution. This treatment seemed to have a definite effect in dimin- 
ishing the blood volume along with the drop in basal metabolic rate. 
Following partial removal of the thyroid gland in these patients 
there was a further decrease in the blood volume. 

( 6 )  
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A New Form of Apparatus for Determination of Cases by 
Manometric Measurement. 

HSIEN WU. 

From the Department of Biochemistry, Peiping Union Medical College, Peiping, 
China. 

In the course of a certain study on hemoglobin it was necessary 
to mix thoroughly the solution to be analysed with the reagent be- 
fore evacuation and extraction. As this could not be done in Van 
Slyke’s apparatus,’ we have devised a new form of the gas burette 
which, besides serving our special purpose, possesses certain advan- 
tages over the form now generally used. 

The  principal feature of the apparatus (Fig. 1) is that 2 cham- 
1 Van Slyke, D. D., and Neill, J. M., J .  BWZ. Chem., 1924, lxi, 523. 


