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Serum from some patients with myasthenia 
gravis has been shown to have a heat-labile 
cytolytic effect on sartorius muscle of the frog 
( 1 ) .  Serum complement levels in many my- 
asthenic patients in various stages of the dis- 
ease often vary greatly beyond both the upper 
and lower limits of normal (2.3).  These find- 
ings led to the speculation that some comple- 
ment fixing immunologic s>'stem might be 
implicated in the pathogenesis of myasthenia 
gravis. Tn a test of this hypothesis. the im- 
munofluorescence technic of C'oons and Kap- 
lan (4) was employed, using serum and skele- 
tal muscle from patients with the disease. 

We have demonstrated that the globulin 
fraction, prepared by 207; sodium sulfate 
precipitation of serums pooled from 10 myas- 
thenic patients in the early progressive phase 
of their illness, as distinct from the normal se- 
rum globulin fraction prepared in like man- 
ner, has the following characteristics: 1. Abil- 
ity to localize regularly and consistently in al- 
ternate striations of human skeletal muscle. 
both -mwmal---d--myasthenic, as well as in 
skeletal muscle of one other mammalian spe- 
cies. This property was made evident by di- 
rect tagging of both myasthenic and normal 
globulins with fluorescein isothiocyanate. 2.  
Ability, when untagged, to block adherence 
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of fluorescein tagged myasthenic glo'bbulin to 
skeletal muscle. 3. Ability, when once local- 
ized in skeletal muscle, to bind whole guinea 
pig complement. This fixation, in vitro, of 
heterologous complement was demonstrated 
by use of fluorescein conjugated rabbit anti- 
bodies to guinea pig complement. We have 
also shown that some individual whole myas- 
thenic serums. including some of those utilized 
in the preparation of the myasthenic globulin 
pool, as distinct from normal human serums, 
are (1) capable of blocking adherence of 
f uorescein tagged myasthenic globulin to 
skeletal muscle striations, and ( 2 )  seemingly 
capable of fixing guinea pig complement in 
much the same way as does the myasthenic 
globulin fraction. 

Materials und inethods. Source of serums, 
tipid preparation of globulin pools. Serums 
from patients with myasthenia gravis were 
cbtained on the wards and in the outpatient 
departments of Mount Sinai Hospital, and 
('olumbia- Presbyterian Medical Center, New 
York. Diagnosis in each case had been es- 
tablished by history, physical findings, symp- 
toms, and positive response to one or more 
an ticholinesterase drugs. Control serums 
hvere taken from 1 2  medical house officers 
with an age and sex distribution comparable 
to that of the myasthenic patients. All were 
essentially healthy and denied histories of 
major system disease. 
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All blood samples were colllected with ster- 
ile precautions and the serums stored without 
preservative at  4"C, from 7 days to 6 months 
before use. Our experience has, been that 
these storage conditions favor preservatioin of 
serum glolbulins suitable for tagging with 
fluorescein isolthiocyanate. When many of 
these serums were drawn, we did not antici- 
pate their use in a study involving serum coIm- 
plement activity; therefore no1 attempt was 
made to store aliquots in the deep freeze to 
preserve complement titers. 

Ten serums were selected from among 105 
collected from 96 myasthenic patients. The 
following criteria were used for selection od 
serum for this pool: (1) Patients shall have 
had clinical manifestations of myasthenia 
gravis for less than 3 years, preferably for less 
than one year, ( 2 )  generalized disease involv- 
ing bulbar and peripheral musculature shall 
be manifest, (3) the disease should be pro- 
gressive or acutely exacerbating at  time of 
blood collection, (4)  patients shall have 
some evidence of thymic pathology by radio- 
graphy, olr as assessed by observation at  time 
of thymectomy. The patients shall not have 
undergone thymectomy prior to sampling; in- 
formation regarding thymic pathology seen a t  
surgery would, therefore, be used retrospec- 
tively. Seven serums came from patients 
with a history of clinical disease of no more 
than one year; the remaining serums from 
patients with less than a 3 year history of 
clinically apparent myasthenia gravis. Ac- 
cordingly, serums from 10 patients were 
pooled in the following proportions to make 
a serum pool of 25  cc. 

Alllt of 
Pa-  Clinical course a t  time of blood serum, 

tient Agc collection ce 

1. Q 30 3 

2. Q 53 8 

mo history of oculolrulbar and 
peripheral weakness, positive 
response t o  anticholinesterase 
medication. Thymectomy, 1 0  
clays post sampling revealed 
hyperplas tic thymus. 

mo history of oculobulbar :~nd 
peripheral weakness. Positive 
response t o  anticholinesterase 
medication. Thymectomy, one 
day following sampling, re- 
vealed benign thymoma. 

7 

2 

MYASTHENIA GWAVIS 185 

Amt of 
P a  - Clinical course a t  time of blood serum, 

tieiit Age collection CC 

3. 3 14 3 yr history of progressive per- 
ipheral and oculobulbar weak- 
ness. Positive response t o  anti- 
cholinestemse rricdicntion. Thg- 
niectoinp nest day rcvealo(1 
thymic hpprrplnsia. 

4. Q 15 1% yr history of progressive gen- 
eralized disease. Positive rc- 
s p  o ii s e t o  antieholinesterase 
in c d i c a t  i o n. Tliymectoniy, 5 
days post sampling, revealed 
lipperplastic thynius. 

5. 8 56 1 0  nio history of gcneralizcd and 

6. 8 <53 3 

7. Q 3 2  3 

progressive weakness. Positive 
response to  anticholinestcrasc~ 
ineclication. Thyniwtomy 5 
(laps 1' ox  t sampling rcvcaled 
benign thymoma. 

yr  history of generalized dis- 
ease. Positive rwponse to anti- 
cholinestera se medi cati 011. One 
71- prior to saurrpling, patient 
un t l  e r~v rn  t e spl o r a t orp th o r a c o - 
tonip, at another hospital; in-  
oper:] blr thynioina f ourid. 
yr history of oculobulbar and 
generulizetl disease. Positive 
response to aiiticliolin~sterase 
iiieclicntion. Thpniectomy, 2 wk 
post saniplinp, rcvealcd thymic 
hyperplssia. 

8. 8 48 One yr history of generalized & 
oculobulbar Pyniptoms. Positive 
response to arrticliolinesterasc 
met1ic:ition. Xul-wquent tlip- 
meetom!- revealed malignant 
thymoma. 

9. Q 55 One $r history of generalized & 
oculobulbar symptoms. Positive 
response to ~nticholiiicsternsc 
medication. Xuhsequent thy- 
mcctorriy revealed thjmomn. 

10. Q 48 Approximately 6-8 ino history of 
generalizecl progressive disease. 
Evidences of enlarged thymic 
shadow by x-ray. 

Aliquots from 10 myasthenic serums were 
combined as given above to make a 25 cc 
serum pool; a similar pool was prepared from 
1 2  serums from healthy individuals. Each 
pool was absorbed with 6 ml of packed sterile 
human erythrocytes, AB positive, washed 3 
times with 0.85% NaCl. 

Preparation of globulins .from myasthenic 
and normal serum pools. The serum pofols 
were diluted with equal volumes of sterile 
0.85% NaCl and to each 10 ml of serum sa- 
line mixture, 2.04 g of anhydrous sodium sul- 



fate were added. After standing a t  room 
temperature for 2 hours or more, the suspen- 
sions were centrifuged and precipitates dis- 
solved in volumes of distilled water equal to 
two-thirds of initial volumes of diluted serum 
pwlh. The globulins were reprecipitated I)! 
adding 1.93 g of sodium sulfate for each 10 
in1 of distilled watel. added. ‘The suspension> 
M vre again centrifugetl and a third precil’ita- 
tion carried out in the same manner. 1;inal 
precipitates were dissolved in minimum 
amounts of distilled water, dialyzed against 
running cold tap water until first appearance 
of reprecipitation. then dialysis was continued 
against 0.9% NaC1 with mechanical stirring 
overnight at  4 -6‘c‘. The resulting globulin 
solutions were adjusted to a concentration of 
20 mg ml with normal saline. passed through 
SStz Filters, and stored in the refrigerator at 
4 -6 ’C‘ without ~)reservative. T’aper electro- 
phoresis of myasthenic and normal serum 
glabulin fractions thus prepared revealed al- 
bumen free preparaticns consisting of alpha. 
beta, and gamma globulins. Curves for my- 
asthenic and normal pools were completely 
superimposable. Iinmunoelectrophoresis of 
both globulin preparations against horse anti- 
human whole serum revealed essentially iden- 
tical results for myasthenic and normal qlobu- 
lin pools. 

Portions of both myasthenic and normal 
globulins were conjugated with fluorescein iso- 
thiocyanate; according to the methods of 
Riggs( 5 )  and Marshall cf 01. ( 6 ) .  Fluores- 
cein conjugated globulins were dialyzed with 
sterile precautions against 0.01 molar phos- 
phate buffered saline (pH 7.2) at 4”-6”C for 
6 days to eliminate free fluorescein isothio- 
cyanate. Conjugates were subsequently ab- 
sorbed with rat and mouse liver powders to 
remove noln-specific fluorescence. 

Guinea p i g  conzpZei?ient. Hyland5 Dried 
Complement (guinea pig) prepared from 
healthy male or non-pregnant female guinea 
pigs was used (Lot #3 70312 6 )  throughout 
these experiments. The equivalent of 7 cc 
of dried guinea pig complement was recon- 
stituted with 5 cc of diluent supplied by Hy- 

$ Sylvana Chemical Co., Orange, N. J .  
0 Hyland Labs., Las hngeles, Calif. 

land Laboratories. All samples so prepared 
were assayed by the Serology Laboratories of 
Presbyterain Hospital, New York, and found 
to have hemolytic complement activities of 
1:42 by dilution. Dilutions used for our 
studies ranged from 1 : 15-1 :30. A calcium- 
magnesium saline solution (instructions for 
preparation accompany packaged dried com- 
plement ) ivas used for all complennent dilu- 
tions. 

Fluorescein conjugated rab bit anti-guinea 
pig co i n  p l m  el2 t . This conjugated anti-serum 
was prepared according t o  technics described 
elsewhere ( 7 ) .  Antigen used to prepare this 
anti-serum in rabbits was sensitized sheep red 
cell stromata that had been exposed to guinea 
pig complement. The resulting rabbit anti- 
>erum globulin was absorbed with sheep red 
cell stromata, and sensitized sheep red cell 
stromata. free of fixed guinea pig complement, 
and the resulting anti-guinea pig complement 
was tagged with fluorescein isothiocyanate. 

Collectiofi and preparation of tissues, stain- 
i n g  with fluorescent globulin conjugates: The 
following tissues were utilized in this study: 
Human skeletal muscle biopsies. 

A. Intercostal muscle biopsy taken a t  thy- 
mectomy frolm patient #1, a myasthenic who 
contributed t o  the serum pool. 

B. Forearm muscle biopsy from a 71-year- 
old female myasthenic. 

C. Kectus Abdominis muscle biopsy from a 
43-year-old myasthenic undergoing hysterec- 
tomy. 

I). Forearm muscle biopsy from a 33-year- 
old female patient with myotonic dystrophy. 

E. Pectoralis muscle biopsy from a six- 
year-old male undergoing open heart surgery 
for a congenital cardiac defect. 

F. Rectus abdominis muscle biopsy from a 
43-year-old male undergoing subtotal gas- 
trectomy for peptic ulcer. 
R a t  skeletal muscle 

a healthy male Sprague-Dawley rat. 
H i m a n  cardiac muscle 

H. Auricular appendage containing myo- 
cardium. frcm patient with rheumatic valvu- 
lar disease who had undergone mitral commis- 
surotomy. 
H u m a n  nzyometrium (smooth muscle) 

G. Abdominal skeletal muscle biopsy frolm 
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I, and J. Two biopsies taken from uteri at 
hysterectomies from 2 myasthenic women. 
One of these 2 patients a h  provided skeletal 
muscle biopsy C. described aboive. 
Thymic tissue: from 2 myasthenic patients. 

K .  Thymic hyperplasia from patient # l ,  
who had contributed serum to 
costal muscle biopsy A., descr 

L. Thymoma tissue from patient #9 of my- 
asthenic serum pool. 

All tissues were taken at  time of surgical 
removal and quick frozen in sealed Pyrex test 
tubes surrounded by a slush of dry ice and 
butancl, then stored in a dry ice freezer a t  
-65°C until use. All tissues were sectioned an 
an A-0 Rotary Microtome at  a setting of 1-2 
,U in the longitudinal plane in a Harris Cryo- 
stat at -20°C. Sections were mounted on 1 
Inrn thick slides as required for dark field ob- 
servation with an ultraviolet source. Before 
Istaining’ with fluorescein conjugated glolbu- 
lins, sections were fixed in 95% Ethanol for 
30 seconds. Alcohol was washed from the 
slides with 0.01 31 phosphate buffered saline: 
pH 7.2. Slides were then rinsed in buffered 
saline for 10 minutes, then wiped as dry as 
possible without removing fluid overlying sec- 
tions. Slides were then transferred to1 moist 
chambers and submitted to the respective con- 
trol and test staining procedures to be de- 
scribed. Following completion of staining 
schedules, sections were again rinsed in buf- 
fered saline for 10 minutes, mounted in buf- 
fered glycerin (pH 7.2) ,  and covered with 
No.  1 cover slips. All sections were examined 
by means of an ultraviolet light source using 
a 200 Watt high pressure mercury vapor arc 
lamp oif 2500 stuble mounted in a Re 
Fluorex Unit. Five filters were used f 
ualization, 2 red excluding, 1 ultraviolet trans- 
mitting, 1 BG 1 2 ,  and 1 ultraviollet exclud- 
ing filter over the ocular. 

Photography. A Leica Camera Body was 
used with a Reichert KAM attachment to the 
microscope. All photographs were taken on 
AGFA ISOPAN RECORD film, at  ASA 4000 
under 10 x 43 magnification 
exposure of 1 5  minutes. 

all human biopsies, normal, 
dystrophic were treated with the fluorescein 

Results. Sections of skelet 

conjugated myasthenic globulin fraction, un- 
diluted, or diluted 1:2.5, 1:4, and 1:5, two 
drops per section, for 30 minutes, and exam- 
ined following a 10 minute rinse with 0.01 M 
phosphate buffered saline, pH 7.2. In  every 
section, brilliant apple green fluorescence was 
observed in alternate striations consistently 
throughout every longitudinally sectioned fi- 
ber (Fig. 1 ) .  A more or less punctate fluor- 
escence was seen in fibers cut in transverse 
plane. In  s80me sections, especially where the 
fluorescein tagged myasthenic globulin was 

undiluted, there was a variable 
escence in the sascolemma. 

There was no fluorescence of this cdolr value 
or intensity in the connective tissue stroma or 
blood vessels included in these sections. Sec- 
tions stained with fluorescein conjugated nor- 
mal human globulin fraction did no t  fluoresce 
in any locus (Fig. 2 ) .  Rat skeletal muscle, 
when treated similarly with fluorescein con- 
jugated myasthenic globulin, evidenced focal 
localization of fluorescent material in alter- 
nate striations. Normal human fluorescein 
tagged globulin produced no fluorescence in 
rat muscle. Sections of auricular appendage 
myocardium failed to evidence fluorescence 
when treated with either myasthenic or 
normal fluorescein conjugated globulin f rac- 
tions, and sections of myometrium were also 
negative. Sections of thymic tissue from 2 
myasthenic patients likewise were not stained 
by fluorescein conjugated myasthenic and 
normal globulin fractions. 

Several sections of skeletal muscle frolm 
each biopsy were treated with myasthenic 
globulin unconjugated and undiluted, for 15 
minutes prior to treatment with fluorescein 
tagged myasthenic globulin, to determine that 
dilution of fluorescein tagged myasthenic 
globulin which would still be capable of stain- 
ing sections in the face of a colmpetitive block 
of binding sites with untagged globulin. 
Whereas a 1:s dilution of fluorescein conju- 
gated myasthenic globulin produced bright 
fluarescence in muscle sections not previously 
treated with untagged, undiluted myasthenic 
globulin, use of this dilution on sections pre- 
viously treated with unconjugated, undiluted 
myasthenic globulin, produced little or no 
fluorescence. Dilutions 1:4 and 1:2.5 of the 
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FIG,  1. Section of niyasthmic skeletal n i i i w l c  biopsy A .  stained with fluoreseein labelled 
globulin prepared from a pool of 10 ni,~:istliciiic. s(’i’Liinh. S o t e  tlelicate fluorescent striations. 
Haziness of fluorescence i n  mid-diagonal filler, due to thc fac t  tha t  it is in pa r t  out of focus. 
Wavy fluorescence iii lower iiiicldlc field repwstwth ;iutof~uorcsc.encc in tunica elastica of a11 a r -  
teriole. Magnification 350 X. 

FIG. 2. Section of inyastlieiiic. skeletal l l i i i w l c  hiopsy B. treated with fluorescein labelled 
normal human globulin. X o  flnorescenc+e. i2Ingl~ific;ition 850 X . 

FIG.  3. Section of i n ~ : i ~ t I i ~ 4 c  skelctal in i i sc l t~  liio1)sy A .  trciitc’tl suc.cessive1.v with uiitagged, 
undiluted n i y : i ~ t h ~ n i ~  glohiilin, guine:t pig conl1,lclric~iit, a n d  fluorescein lwbellecl rabbit anti- 
guinea pig complemcl~t. S o t e  disruption of fiiiorcsceiit striations. Magnification 350 )(. 

F I G .  4. Section of inyasthenic skeletal niuscle biopsy A. t i w t t d  successively with undiluted 
uiitagged nigastheiiic globulin, lieat inactivated guinea pig complement, and fluorescein tagged 
rabbit anti-guinea pig coniplciiient. Note tha t  fluorescence, though present, is niarkeclly re- 
duced when compared with section in Fig. 3 .  Xagnificatioa 350 X. 

FIG.  5. Section of iiiyastheiiic muscle €3. trentecl with serum of a patieiit with paroxysmal 
myoglobinuria, then successively with guinea pig complement and fluorescein tagged rabbit- 
:inti-giiinea pig complement. T ~ i r g e  fliiorewcnt spot in 1oiv.n. left  field reprcscnts biibhlt in 
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myasthenic globulin, fluorescein tagged 
showed very appreciable diminution of fluor- 
escence in striations when sections had been 
previously treated with untagged, undiluted 
myasthenic globulin. It was concluded, 
therefore, that untagged myasthenic globulin 
could colmpetitively inhibit the adherence of 
fluorescein Conjugated myasthenic globulin 
fraction to skeletal muscle striations. An in- 
teresting, as yet unexplained observation was 
that when skeletal muscle sections, were suc- 
cessively treated with untagged, undiluted 
normal globulin (15 minutes) and then with 
fluorescein tagged myasthenic globulin, undi- 
luted or in dilutions to 1: 5 ,  fluorescent stria- 
tions appeared somewhat crisper to the eye 
than when fluorescein tagged myasthenic glo- 
bulin was used alone. 

A limited series of experiments has been 
completed in an effort to determine the effect 
of individual myasthenic serums in blocking 
the staining produced by the fluorescein con- 
jugated myasthenic globulin fraction. In- 
cluded in this study were 10 individual myas- 
thenic serums which also1 contributed to the 
myasthenic serum pool, and 3 additional my- 
asthenic serums taken frolm patients with 
disease of less than one year's duration. No 
effort has been made rigidly to quantitate 
these observations, but an acceptable gener- 
alization can be made that all muscle sec- 
tions treated with these selected myasthenic 
serums for from 15 to 45 minutes evidenced 
appreciable diminution in intensity of fluores- 
cent staining when sections were treated sub- 
sequently with fluorescein conjugated myas- 
thenic globulin fraction 1:4 for 25 minutes; 
compared with sections treated with fluores- 
cein tagged myasthenic globulin 1 : 4, alone. 
This generalization assumes more significance 
in view of the fact that prior treatment of 
skeletal muscle sections with 6 normal serums 
resulted in a sharper delineation of fluores- 
cent striations produced by subsequent treat- 
ment of sections with fluorescein conjugated 
myasthenic globulin, 1 : 4. 

In view of the apparent demonstration of a 

muscle binding globulin exclusive to the my- 
asthenic globulin poiol, and the observations 
of Nastuk, et al., with respect to alterations 
in serum complement activity in myasthenia 
gravis(2,3), a test was made of the ability of 
the untagged myasthenic globulin fraction, 
when bound to skeletal muscle, to fix guinea 
pig ccmplement. The technic of Klein and 
Burkholder (8) for demonstration of comple- 
ment fixation by fluorescence microscopy was 
used. Sections of human skeletal muscle were 
treated successively with: 1. untagged, undi- 
luted myasthenic globulin, 2.  guinea pig com- 
plement in appropriate dilution, and 3. fluor- 
escein conjugated rabbit anti-guinea pig com- 
plement. Results, together with control ob- 
servations, are presented in Table I. Experi- 
ments were carried out in identical fashion 
with sections from 2 myasthenic muscle biog- 
sies A. and B., and one normal muscle biopsy, 
F. The localization of guinea pig comple- 
ment by this immunofluorescence technic is 
similar to that of the fluorescein conjugated 
myasthenic globulin, but there are olbvions 
differences. Whereas the Auorescein conju- 
gated myasthenic globulin alone localizes in 
striations in a rather discrete manner, com- 
plement localization, in sections treated with 
untagged myasthenic globulin, as demon- 
strated by the use of fluorescein conjugated 
rabbit anti-guinea pig complement, results in 
a fluorescent pattern of parts or particles of 
alternate skeletal muscle striations. Stria- 
tions and sarcolemma in the latter sections 
also seem disrupted. On inspection with ul- 
traviolet dark field illumination, none of the 
control sections (Table I) treated with guinea 
pig complement evidenced marked disruption 
of muscle fiber membranes. It is conceivable 
that this disruption might be due ta cytolytic 
activity of complement fixed by the myas- 
thenic globulin fraction. This awaits further 
study. 

Finally, we screened 3 1 myasthenic serums 
from 30 individual patients, 11 individual nor- 
mal serums, and 5 serums from other gener- 
alized myopathies: these were tested for their 

glycerin. Note minimal fluorescence in some striations. Magnification 350 X. 
FIG. 6 .  Section of normal human skeletal muscle biopsy F treated with serum from a pa- 

tient with acute ciermatomyositis, and successively with guinea pig complement and rabbit anti- 
guinea pig cotnplc.ment, fluorescein tagged. Note sarcolemmxl fluoreswiw. Magnific;rtioii 350 X . 
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:io 

1 0  Alteriiatirig fino- 
iwcent a t  rizi- 
t iom (Fig. 3 )  

1 0  Xoiie in most s w -  
tions. Few faiiit 
striations ii i  
others (Fig. 4) 

._  9 o n  c 

ability to fix Complement in relation to skele- 
tal muscle. Successive treatment of muscle 
with the whole serum in question, guinea pig 
complement, and fluorescein conjugated rab- 
bit anti-guinea pig complement was carried 
out, and the following observed: 1. Sections 
treated with serums from 8 of 10 myasthenics 
included in the original myasthenic serum 
pool, when successively treated with guinea 
pig complement and fluorescein tagged rab- 
bit anti-guinea pig complement evidenced 
fluorescent striations. Skeletal muscle sec- 
tions exposed to 2 remaining serums included 
in the original polo1 failed to fix guinea pig 
complement; hence, no fluorescence was seen. 
2 .  Sections treated in like manner with ser- 
ums frolm all of 5 other myasthenics with dis 
ease of less than one year’s duration: when 
treated successively with guinea pig comple- 
ment and fluorescein tagged rabbit anti- 
guinea pig complement evidenced fluores- 
cent striations. 3. Not all myasthenic 
serums gave rise to fluorescent skeletal mus- 
cle sections by this technic; 16 serums taken 
from individual patients without regard to 
clinical course gave negative or equivocal re- 
sults. (Subsequent check revealed that 5 of 

the 16 serums had come from patients with 
clinically apparent myas thenia gravis of less 
than 2 years’ duration). 4. One serum sam- 
ple drawn from patient #1 of the myasthenic 
serum pool, some 4 months post-thymectomy, 
fixed complement by this technic. 5 .  N o  SCC- 

t i o m  treated with the I 1  normal serums, then 
successively with guinea pig complement and 
Ilourescein conjugated rabbit anti-guinea pig 
complement, evidenced fluorescence in stria- 
tions. 6. One serum from a patient with ex- 
acerbating paroxysmal myoglobinuria gave 
rise to fluorescent striations in a skeletal mus- 
cle section following use of guinea pig com- 
plement, and fluorescein conjugated rabbit 
anti-guinea pig complement (Fig. 5 ) .  7.  A 
sectivn of normal human slieletal muscle 
treated with serum from a patient with acute 
dermatomyositis, and successively treated 
with guinea pig complement and fluorescein 
tagged rabbit anti-guinea pig complement evi- 
denced sarcolemmal fluorescence (Fig. 6).  8. 
Single serum samples from 3 patients with 
progressive muscular dystrophy, idiopathic 
acute polymyositis, and myopathy associated 
with periarteritis nodosa, respectively, yielded 
negative results by this technic. 
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Discussion. These preliminary observa- 
t ions are provocative of several questions 
which await further study. Is this muscle 
binding, complement-fixing globulin factor pe- 
culiar to one or is it  a property of several of 
the serums included in the myasthenic pool? 
Our data with respect to blocking and com- 
plement fixation with individual myasthenic 
serums on skeletal muscle suggest its presence 
iin 8 of 10 serums comprising the pool. Is 
what we have demonstrated by fluorescence 
imicroscopy a true immunologic phenomenon? 
Is it a reaction between a specific muscle an- 
tigen and an auto-antibody; if this should be 
the case, what is the nature of the antigen in- 
volved? The ability of this system to fix 
mmplement suggests an immune phenomenon. 
The mare classical technics, agar diffusion. 
precipitation methods, agglutinatim, and test 
tube csmplement fixation should be employed 
to further this study. Does this material, 
unique to the myasthenic globulin fraction, 
represent gamma globulin, or possibly alpha 
or beta globulin? Our globulin preparations 
ccntain alpha, beta, and gamma fractions. 
Further separation of myasthenic pooled 
globulins inta alpha, beta, and gamma com- 
ponents is under way. 

Other questhns include the origin of the 
factor peculiar to the myasthenic globulin and 
its relation, if any, to the pathogenesis of the 
disease. Is its presence in any way related 
to the thymic pathology seen in association 
with myasthenia gravis? What relation do 
these observations bear to the derangement in 
serum complement in myasthenia gravis? Is 
the presence of a complement-fixing, muscle 
binding globulin in serum a feature of myas- 
thenia gravis exclusively, or can i t  be seen in 
other myopathies ? 

1 . A muscle binding, comple- 
ment fixing colmponent has been demonstrated 
in the crude globulin fraction of a pool of se- 
rum from 10 patients with myasthenia gravis 
of recent onset and progressive character, by 
means of the immunofluolrescence technic. 
This component could not be demonstrated in 
a similarly prepared normal serum globulin 
pcaol. Untagged myasthenic globulin was 
shown to block competitively adherence of 
fluorescein tagged myasthenic globulin to 
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skeletal muscle striations ; whereas prior 
treatment of muscle sections with normal se- 
rum glolbulin intensified staining with fluores- 
cein tagged myasthenic globulin. Individual 
myasthenia gravis serums included in the pool 
also! blocked staining with fluolrescein conju- 
gated myasthenic globulin. Normal serums 
did not block adherence of the fluorescein 
tagged myasthenic globulin to skeletal mus- 
cle. 2. The myasthenia gravis globulin frac- 
tion was shown to fix guinea pig complement 
to human skeletal muscle, by successive treat- 
ment of muscle sections with myasthenic 
globulin, guinea pig complement, and fluo- 
rescein colnjugated rabbit anti-guinea pig 
complement. Normal serum globulin failed 
to fix complement by this technic. 3 .  
Thirty-one myasthenia gravis serums were 
screened, with 11 normal serums, and 5 se- 
rums from patients with other generalized 
myopathies, for their ability to fix guinea pig 
ccmplement to skeletal muscle. Thirteen my- 
asthenic serums gave unequivocal evidences 
of complement fixation, using the immuno- 
fluorescence technic. No normal serums fixed 
complement. Serum from one patient with 
paroxysmal mycglobinuria also fixed comple- 
ment. Serum from one patient with acute 
dermatomyositis gave rise to fluorescence in 
the sarcolemma when layered onto skeletal 
muscle followed successively by guinea pig 
complement and fluorescein conjugated rab- 
bit an ti-guinea pig complement. 
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