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ables in psychiatric patients. Most studies, 
however, have indicated that significant find- 
ings depend on the use of repeated examina- 
tions of the individual. in different situations 
( 18-2 1 ) . Our incomplete series of multiple 
testings indicate that this finding applies to 
blood catechol amines. and warrant further 
exploration with this method. 

Szrmnia iy .  The concentrations of catechol 
amines with fluorescent absorption spectral 
characteristics similar to epinephrine and 
norepinephrine were determined in patients 
and hospital personnel in a psychiatric hos- 
pital. S o  significant differences were found 
in blood levels of catechol aniines in these 
two groups. There were also no significant 
differences observed in the catechol amine lev- 
els among the various diagnostic categories 
within the patient group. I, dihydrosyphe- 
nylalanine. tyraniine. and 5 hydrosytrypta- 
mine do not appreciably interfere with the 
ethylenediamine method. 3 hydrosytyraniine 
had a fluorescent potential equivalent to that 
of epinephrine and norepinephrine when these 
compounds were compared in the ethylene- 
diamine method. 
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Electrophoretic Patterns in Acute Acquired Hemolytic Anemia.* (23229) 

LEON 1:. SUSSMAN AND JAMES B. SANG 
Laboratory of Beth Israel Hospital, N .  Y .  City. 

In  the study of the immunohematology of 
acute acquired hemolytic anemia! the nature 
and behavior of the serum proteins attracted 
attention. An abnormal distribution of the 
protein fractions was suggested by the greatIy 
accelerated sedimentation rate, autoagglu- 

* This study supported ,by J. and H. Yeamans Levy 
F,oundation. 

tination, and high antibody titer. The only 
reference to this subject in man is a short note 
by Hansen( 1) in which 3 of 4 cases of ac- 
quired hemolytic anemia are reported to  have 
had elevated gamma globulins. Boyd has 
summarized the results in excess antibody 
production in animals ( 2 ) . 

Material and methods. Eight cases of ac- 
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FIG. 1. Electrophoretic patterns in illustrative c w c s .  

quired hemolytic anemia in adults with posi- 
tive anti-human globulin tests were studied. 
This group consisted of 4 cases of primary 
hemolytic anemia, 2 cases of acquired hemo- 
lytic anemia secondary to lymphomas (one of 
lymphatic leukemia and one of lymphosar- 
coma) and 2 cases secondary to metastatic 
carcinoma with liver involvement and jaun- 
dice (Table I ) .  The serums of these patients 
were examined electrophoretically by the 
Tiselius (3 ) technic in the following manner: 
1 ml of clear serum was diluted with 2 ml of 
veronal buffer (pH 8.6) and ionic strength 
0.1 u. The diluted serum was dialyzed for 
30 hours against 450 ml of the buffer a t  4OC. 
Analyses were made in the Perkins-Elmer 
electrophoresis apparatus model 38. The 
length of the run was 4200 seconds and the 
patterns were enlarged and calculated from 
the areas under curves with planimetry. The 
chemical analysis was performed by using 1 
ml of clear serum for determination of total 
protein by the method of Looney and Walsh 
(4) 

Results. Table I presents the findings ob- 

tained by both electrophoretic and chemical 
analyses. Fig. 1 demonstrates the pattern 
obtained in 1) normal; 2 )  patient AS (case 
#4) demonstrating an extreme beta globulin 
peak; 3 )  patient DS (case #6a) demonstrat- 
ing an extreme gamma globulin peak; 4) pa- 
tient AL (case #7)  demonstrating an extreme 
beta and gamma globulin peak with low al- 
bumin. 

Discussion. The major variations from 
normal appear in the increased combined beta 
globulin and gamma globulin fractions, as 
well as in low total albumin (expressed as 
g%).  As shown in the table the increase in 
either fraction did not relate to the etiology, 
specificity of the antibody, or the titer. It 
has been shown that the components which 
migrate as a unit with the beta or gamma 
globulin consist of several distinct substances, 
separable by sedimentation constants and im- 
munological technics ( 5 ) . The exact com- 
ponent that varied in each case has not been 
determined. In fact, Vaughn( 6 )  has recentIy 
presented evidence that some auto-antibodies 
were gamma globulins, but others were of 
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T.4BLE I. Composition of Serum Proteins Expressed in 70 of Total Protein (upper figures) and 
in g/lOO ml (lowcr figures). 

-4 n t i b o d y .Albu- 
Diagnosis g ‘/o 6- titer min Alpha1  Alpha2 Beta Gamma 

1. Y.F. 

2 .  S.D. 

3. S.K. 

4. A S .  

5 .  H.K. 

6 . 3 )  D.S. 

b)  n.s. 

7. -4.1.. 

8. J.C. 

Xormal 

Idio. 
Total 5.48 
Idio. 
Total 6.24 
Idio. 
Total 7.27 
Idio. 
Total 6.93’ 
Lymph. lcuk. 
Total 6.2s 

I-\.mph. Sa. 
Total 7.1-7 

Post -splenec t on1 J. 

Total 6.i5 
Met a - C a.  
Total 6.20 

Met a - Ca . 
Total 3.86 

None 5 5 6 5 %  
4-5 g% 

Panagglutinin 60.8 

Cold 4000 5.3.3 

.4nti rh‘ & K 43.4 

Pan 56.3 

Pan 5S.4 

Cold 200 5.< .6 

Cold so0 40.2 

Cold 2C.9 

Cold .;.? --._ 

3.31 

3.33 

3.16 

3.91 

.3.67 

3.82 

.< ..: -7 

1.30 

.86 
7 7  7 

4-770 %lo% 
.3-.5 .5-.7 

3.  5.8 
.2 7 .3 2 

6.3 8.5 
.3 9 .53 

8.1 11.3 
.39 .82 

6 .O 6.2 
.42 .43 

S.8 11.1 
53’ .70 

6.1 
..; 9 .43 

.99 

.32 .48 

2 9  ..; 3 

- -  
3 .3 

8.2 14.6 
4 -  . ? 3 

- 7  3 ..! 1 .s 

i..? 13.7 

11-14% 11-16% 
.8-1.0 3-1.2 

14.6 13.8 
.80 .75 

12.8 19.1 
.so 1.19 

17.2 20. 
1.25 1.45 

17.4 14.1 
1.22 9.7 

17.8 3.9 
1.12 .24 

12.2 22.6 
.87 1.61 

13..5 14.5 
.9 1 .9 8 

24.1 42.0 
1.49 2.61 

24.7 31.9 
.93’ 1.23 

non-gamma plobulin niaterial and that some 
actually appeared to be of 2 components. 

The very profound variations froiii normal 
found in (’ases 7 and S were probald\- caused 
b;. the distur1)ance in the major protein irac- 
tion due to the severe liver involvement. 
Both of these patients. ;is can be seen. had 
reversal of the ~ ~ l b u m i n - ~ l o ~ ~ u l i i i  fractions 
which completely masked the relatii-ely minor 
influence of the auto-antibody present. 

The  mobility of iso- and hetero-agglutinin 
between beta and gamma globulin has been 
reported by others(7).  The findings pre- 
sented here would seem to verify that a true 
quantitative increase in these fractions doe5 
occur in the presence of excess unusual anti- 
bodies. 

Sitii1iiznry. Electrophoretic and chemical 
stud!- indicate that auto-antibodies, as found 
ir? acquired hemolytic anemia, produce a 
me;tsurable quantitative increase in beta and 
rrainma globulin fractions. 
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