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acetone insoluble fractions markedly decrease 
the muscle tension curve in 2 to 20 minutes. 
When the muscle becomes inexcitable on in- 
direct stimulation, it is also inexcitable on 
direct stimulation. 4. The active material is 
heat stable, dialysable and is antagonized by 
CaC12 added to the extracts. 5. Concentra- 
tions of potassium 2 to 44 times the potas- 
sium concentration of frog Ringer were found 
in the extracts. These concentrations of po- 
tassium are sufficient to produce the muscle 
inhibition observed. 6. The significance of 
these results relevant to the search for a 
blocking agent in the thymus glands of my- 
asthenic patients is discussed. 

The authors wish to express their gratitude to Dr. 
Benjamin Castleman for making this work possible 
and for his encouragement and advice throughout the 
course of this investigation. 
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There is considerable suggestive evidence 
in the literature that the liver may be in- 
volved in the formation of serum complement 
and that the latter is diminished in liver dis- 
ease and in experimental hepatic injury. Re- 
ports prior to 1929 were reviewed by Gold- 
ner ( 1 ). They indicate diminution of serum 
complement (C’ ) in experimental phosphorus 
or alcohol poisoning and its disappearance 
following hepatectomy in rabbits. In perfu- 
sion experiments with heat-inactivated serum, 
guinea pig liver contributed complement to 
perfusing serum, enabling the latter to hemo- 
lyze sheep red cells. On the other hand, 
complement remained normal in abdominally 
eviscerated dogs which had retained their liv- 
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ers. Goldner, using a rabbit hemolysin-sheep 
cell system in which complete hemdysis was 
used for the C’ titer, found that C’ was sub- 
normal in 8 of 20 cases of %terus catar- 
rhalis” and in 10 of 11 cases of (cholangitic 
and portal) cirrhosis; furthermore, 3 of 7 
cases of metastatic tumor of the liver showed 
diminution or absence of complement, one 
case of acute yellow atrophy complete disap- 
pearance of C’, while 6 cases of cholecystitis 
revealed no change from normal. Recently, 
Jordan( 2 ) ,  using his hematocrit method, re- 
ported marked diminution of C‘ in all of 18 
cases of cirrhosis studied; 22 cases of hepa- 
titis showed some drop in C’ near the peak of 
the disease, while 12 patients with obstruc- 
tive jaundice yielded high values. In  con- 
trast to these findings, Dulaney(3), using a 
5Oo/o-hemolysis endpoint as determined pho- 
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TABLE I. Serum Complement in 65 Patients with Hepatobiliary Disease. 

Age of Serum bilirubin, Serum comple- 

Diagnosis patients Range Mean Range Mean Range Mean 
No. of patients, yr mg/100 ml ment, units 

Acute hepatitis 
1.1-31.2 14.7 1.P5.7 3.2 

37-52 44 12.0-22.8 18.3 3 .84 .1  3.9 
Toxic 1 22 38.8 1.2 

Virus A or B 
Leptospiral 

Alcoholic 18 (12) 25-56 40 .4-27.0 5.3 1.2-4.7 2.8 
Posthepatitic 2 47,75 3.5, 9.6 .8, .8 

1! (3) 13-60 30 

Cirrhosis 

Biliary obstruction 
Benign 9” 28-60 48 .8-28.0 9.9 2.0-6.1 4.0 
Malignant 16 t 39-72 57 .8-34.0 9.6 1 .94 .9  3.5 

( ) denotes presence of complicating conditions. 
* Acute (2 cases), chronic cholecystitis (4) ,  common duct stone (3) .  
t Carcinoma of gastrointestinal tract (4 cases), pancreas (9), biliary tract (2) and kidney 

(l), causing jaundice and/or metastatic hepatomcgaly. 

tometrically, detected no significant changes 
in C’ titer in 25  patients with liver disease, 
including 5 cases of infectious hepatitis and 
12 of cirrhosis. However, in the course of the 
same investigation, this author found C’ di- 
minished in each of 24 patients with induced 
malaria. 

In an attempt to clarify this apparent con- 
flict in the literature, the present study was 
undertaken. 

Collection of all 
blood specimens was done in Atlantat from 
subjects in pre-prandial state. Only those 
patients were included whose diagnoses ap- 
peared established either by autopsy, biopsy, 
surgical operation, or prolonged clinical ob- 
servation. Twenty healthy persons served as 
normal controls, 65 patients had various 
forms of liver or biliary tract diseases (Table 
I),  and 25 patients had miscellaneous ill- 
nesses. These included pneumonia (3 cases), 
acute rheumatic fever (S), infectious mono- 
nucleosis ( 1 ), aseptic meningitis ( 1 ) , chronic 
pancreatitis (3) ,  rheumatoid arthritis (1) , 
sickle cell anemia (2), sarcoidosis ( 1 ) , lym- 
phoma ( 1 ) , multiple myeloma ( 1 ) , myocar- 
dial infarct ( 1 ) , malignant hyper,tension ( 1) , 
disseminated lupus (1) and acute (1) and 
burned out stage of glomerulonephritis (2). 
Promptly upon separation from the clots, the 
sera were stored at  4O0C and, packed with 

t Grady Memorial Hospital, Emory University 
Hospital and Vet. Adm. Hospital. 

Materials and methods. 

dry ice, were transported by air to New York 
for analysis (K.L.), by the method previously 
reported(4). Fifty hemolysis was used as 
endpoint. A serum which produced 50% 
hemolysis in the same dilution as a standard 
1:s guinea pig serum was said to contain 1 
unit of C’. Obviously then, a serum which 
produced 50% hemolysis a t  twice the dilu- 
tion of the standard serum contained 2 units, 
etc. In our experience the simultaneous test- 
ing of a standard guinea pig serum in each 
test represents an indispensable control over 
many variables, especially the changing f ra- 
gility of the sheep cells. 

Reszdts. The serum complement ranged in 
the normal control group from 1.5 to 4.4 
units, with a mean of 2.7. Corresponding 
figures for the abnormal control group, ex- 
clusive of one case of acute glomerulonephritis 
and one of disseminated lupus, were 1.4-4.7, 
and 2.9. The C’ titer of the latter 2 cases 
was severely diminished to 0.1 and 0.5 unit, 
respectively. In previous studies involving 
166 control cases, one of the authors (K.L.) 
had found a normal range of 1.1 to 3 units 
with an average of 1.7 (5). Hence, for classi- 
fication of the present results, 1.1 units was 
taken as the lower limit of normal and 1.1 to 
1.4 units were considered as borderline 
range. Two distinctly subnormal values in 
the hepatobiliary disease group (Table I) 
were obtained in the 2 patients with post- 
hepatitic cirrhosis, 1 and 2 weeks, respec- 
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tively, before their deaths frosm hepatic in- or, a t  least, its limiting component-in or 
sufficiency. Three other cases of uncompli- 
cated portal cirrhosis with ascites and low 
serum proteins had borderline titers. C’ 
titers in all other cases tabulated were either 
within or above the normal range. While 
these values represent initial examinations 
upon admission to the hospital, the majority 
of these patients had one or more follow-up 
determinations; in no instance was a subnor- 
mal value encountered. 

Discussion. It is a well accepted fact that 
inflammation may result in a rise of C’ 
(4,6,10-13). This fact seems to be borne out 
by the cases of benign obstructive jaundice, 
many of whom had an accompanying chol- 
ecystitis and who showed the highest mean 
C’ values: as well as by the majority of the 
hepatitis patients, who showed elevated C’ 
values. From the data presented, it appears 
that hepatocellular disease does not lower the 
C’ titer. The slight diminution of C’ in the 
2 cases of posthepatitic cirrhosis should 
probably be rather attributed to the mori- 
bund state of these patients than to the pres- 
ence of hepatic disease. A drop in C’ associ- 
ated with extremely grave conditions, includ- 
ing overwhelming infections has been ob- 
served by other authors( 1,3,7). 

The discrepancy between our data and 
those of Goldner ( 1 ) and of Jordan ( 2 ) cannot 
be readily resolved, but may be justifiably 
attributed to differences in analytical tech- 
nics. Certainly, the method used in this 
study could be trusted to reveal evidence of 
subnormal C’ levels, which it has uncovered 
with great consistency in acute and subacute 
glomerulonephritis, in nephrosis and in dis- 
seminated lupus erythematosus(4~5). 

The observed absence of a C’ drop in he- 
patitis would suggest that there is no wide- 
spread antigen-antibody reaction taking place 
in this disease, in contrast to glomerular dis- 
eases and to hypersensitivity states, in which 
such a reaction has been postulated(4.5.6-9). 

The lack of a C’ diminution in hepatocel- 
lular disease speaks against formation of C’- 

through the liver:: and tends to shift attention 
to the reticulo-endotheljal system as  its physi- 
ologic source. In  contradistinction to Jor- 
dan( 2 ) ,  who speaks of “the great discrimin- 
atory power of the coniplement test.” our 
data do not indicate that this offers any aid 
in the differential diagnosis of liver disease, 
with the exception, perhaps, of a grave prog- 
nosis in the occasional event of C’ dim’inution. 

Summary. The serum complement titer 
was determined in 20 patients with acute 
hepatitis, 20 with hepatic cirrhosis. and 25  
with (benign and malignant) biliary obstruc- 
tion. The oiily distinctly subnormal values 
were encountered in 2 moribund patients suf- 
fering from cirrhosis. The data speak against 
formation of complement in or through the 
liver and fail to indicate usefulness of com- 
plement titration in diagnosis of hepatobiliary 
diseases. 

Authors found C’ elevated in 2 patients in whom 
about two-thirds of the liver had been surgically re- 
moved because of hepatoma. 
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