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from hemi-castrated cretins. I t  would seem. 
therefore, that either rapid depletion of gona- 
dotrophin from these cells had occurred or 
that a slight, but sustained. secretion of hor- 
mone stimulated a very sensitive residual 
gonad. The increased sensitivity of testes and 
secondary sex organs of thyroidectomized ani- 
mals( 19.20) and of ovaries of thiouracil-fed 
rats( 2 1,22 ) to gonadotrophins seems to sup- 
port the latter possibility. 

The various peripheral effects of hypothy- 
roidism upon target-organ responses to pitui- 
tary hormones( 19-22) must be considered in 
interpreting our data. On the other hand. 
the effect may be central. so that the imbal- 
ance of the pituitary-thyroid axis in the cre- 
tin, induced by thiouracil administration, 
affects other pituitary-target-organ axes and 
thereby mechanisms through which compen- 
sation normally occurs are either hampered 
or facilitated. 

SummarJl. Degree of compensatory hyper- 
trophy of various glands in the cretin rat was 
compared with that in euthyroid controls. 
Per cent renal compensatory hypertrophy in 
the cretin of either sex was equal to that of 
the normal animal. Compensatory responses 
of certain endocrine viscera. however. are 
dramatically affected. Such responses appear 
to be greatly lessened in adrenals, virtually 
abolished in thyroids. and markedly increased 
in testes and ovaries of cretin rats. Correla- 
tions of various glandular responses with pitui- 
tary cytology are considered. 
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Latex Agglutination Test for Disseminated Lupus Erythematosus.* (24195) 
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Evidence has been presented which suggests 
that the LE cell factor reacts specifically with 

materials of nuclear origin. Holman and Kun- 
kel( 1) and Friou( 2 ) ,  using immunofluores- 
cent technics, have demonstrated localization 

Fn . seminated lupus erythematosus ( DLE) onto 
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nl.(3) found that some DLE sera fixed com- 
plement with whole nuclei, nucleoprotein, and 
desoxyribonucleic acid (DNA) , Meischer 
has reported on agglutination of DNA and 
nucleoprotein-coated sheep cells by DLE sera 
( 4 ) .  Preliminary reports indicate that addi- 
tion of soluble DSA to some DLE sera in- 
duces precipitate formation(3,S). By a modi- 
fication of the F IT latex fivation test(6), 
polystyrene latex particles could be “coated” 
with calf thymus nucleoprotein. Latex par- 
ticles so treated were agglutinated by the ma- 
jority of DLE sera tested. This report de- 
scribes our experience with this procedure. 

Materials and methods. Polystyrene latex 
particles (diameter size “0.8 1 p ” )  were ob- 
tained from Dow Chemical Co. An aqueous 
stock suspension of the particles was prepared 
as described by Singer and Plotz(6). Gly- 
cine-KaOH buffered saline (pH 8.2) served 
as diluent of all test materials, unless other- 
wise stated. The constituents were present in 
the following molarities: NaCl - 0.15 31. 
Clycine - 0.1 31, NaOH - .0025 31. p H  ad- 
justment was made with NasCOx. Calf thy- 
mus nucleoprotein was prepared by extrac- 
tion of thymus glands with 1 molar XaCl and 
reprecipitation 3 times with 0.15 M XaCl(7) 
and was stored in 1 molar NaCl at  4OC. The 
nitrogen (Kjeldahl) concentration was 42.2 
mg %. Phosphorus concentration(8) was 15 
mg a/c. The nucleoprotein moved as a single 
component in electrophoretic studies (moving 
boundary technic) and sedimented as a single 
component with ultracentrifugation (Spinco 
model E) . Xucleoprotein-latex was prepared 
by the following method: (a)  the 1 molar salt 
solution of nucleoprotein was diluted 1 : 6.9 
with distilled water, making the salt concen- 
tration isotonic, (b) 24 ml of the above were 
added to 76 ml of buffered saline and centri- 
fuged at  15000 rpm for 30 minutes (Interna- 
tional centrifuge, model PR-2 with high speed 
attachment) (c) the supernatant from above 
was mixed with 2 ml of the stock latex solu- 
tion and, without incubation, centrifuged at  
15000 rpm for 30 minutes. The supernatant 
was discarded. The packed latex was dis- 
persed in 100 ml of buffered saline and centri- 
fuged again under same conditions, (d) the 
washed packed latex was dispersed in 200 ml 

of buffered saline ‘by vigorous shaking. This 
suspension constituted the nucleoprotein latex 
reagent. Plain latex reagent was prepared by 
washing 2 ml of stock latex solution with 100 
ml of buffered saline followed by dispersion in 
200 ml of the saline, as above. Sera were ob- 
tained from our patients. Patients listed as 
DLE had clinical syndromes compatible with 
that disease and at  some time had had posi- 
tive LE cell preparations. Patients with clini- 
cal and laboratory features suggestive of DLE 
but lacking positive LE cell preparations were 
designated probable DLE. Sera were stored 
at  -2OOC. One ml of serum was serially di- 
luted in 1 ml portions of buffered saline in 
12 x 75 mm test tubes, the first tube in 1:2 
dilution. One ml of nucleoprotein latex re- 
agent was added to each tube and the contents 
mixed by agitation. The tubes were incu- 
bated at  37°C 1 hour and centrifuged at 2000 
rpm 10 minutes. Agglutination of latex par- 
ticles was judged macroscopically with light 
shaking. The tubes were then incubated over- 
night in a 37°C water bath, after which they 
were centrifuged again under same conditions 
and reinterpreted. Agglutination in a dilu- 
tion of 1:4 or greater after the second centri- 
fugation was considered positive. All sera 
showing agglutination of nucleoprotein latex 
were tested with plain latex reagent. (A  few 
sera, notably sera from patients with rheuma- 
toid arthritis, agglutinated plain latex.) Posi- 
tive and negative control sera were included 
in each study. The degree to which various 
materials could inhibit the agglutinating prop- 
erty of a DLE serum was determined by in- 
hibition studies. Varying amounts of test 
materials in volumes of 0.5 ml were added to 
0.5 ml of a diluted DLE serum. Dilution of 
serum was such that the ratio of the previ- 
ously determined agglutination titer to the 
dilution was 10, (A serum with a nucleo- 
protein latex titer of 1: 128 was diluted 
1:12.8.) After incubation at  37°C for 30 
minutes, 1 ml of nucleoprotein latex reagent 
was added and agglutination determined as 
above. LE cell preparations were made by 
modification of the technic described by Da- 
vis and Eisenstein (9). The criterion for posi- 
tivity employed was presence of polymorpho- 
nuclear leukocytes containing hematoxylin 
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bodies. Rosette formation and nucleophago- 
cytosis were not considered as evidence for a 
positive test. 

Rcstrlts. Sera were obtained from 24 pa- 
tients with documented DLE. 6 patients with 
probable DLE. 4 patients with discoid LE, 
53 patients with rheumatoid arthritis. and 84 
patients with a variety of diagnoses. Table 
1 lists all sera which demonstrated agglutina- 
tion of nucleoprotein latex but no agplutina- 
tion of plain latex. (Kot listed are sera of 3 
patients with rheumatoid arthritis, 1 patient 
with multiple myeloma. and 1 patient with 
chronic renaI disease. all of which agglutinated 
both nucleoprotein latex and plain lates re- 
agents.) 

Sera which failed to agglutinate nucleopro- 
tein latex are noted in Table 11. Inhibition 
studies were performed with highly polymer- 
ized preparation of DKA, ribonucleic acid 
(RNA) desosyribose. and histone-all of calf 
thymus origin.8 (See Materials and methods). 
These studies are summarized in Table TII. 
Small amounts of DXA were inhibitory. and 
this inhibition was abolished or diminished by 
prior incubation of DS.4 with desoxyrihonu- 
clease (DSase) . Sodium versenate (EDT.4 ) 
prevents enzymatic action of DSase by bind- 
ing divalent cations. 

Table I\’ summarized absorption esperi- 
ments with 2 DLE sera. Two ml of the test 
sera were incubated for 1 2  hours (37°C) with 
packed latex sediment of 100 ml of both nu- 
cleoprotein latex and plain latex reagents. 
The supernatants after absorption with nu- 

$ Nutritional Biochemicals, Cleveland, Ohio. 

cleoprotein latex were negative in LE cell 
tests. After absorption, serum B.L. no longer 
agglutinated nucleoprotein latex and the titer 
of serum J.B. was reduced from 1:32 to 1:2. 

Discussion. Agglutination of nucleoprotein 
latex appeared to be specific for DLE. The 
test correlated closely with the results of LE 
cell preparations on the same sera. Of par- 
ticular interest were the consistently negative 
results with rheumatoid arthritis (RA) sera. 
Incidence of positive LE cell tests in RA pa- 
tients remains highly controversial. The di- 
vergence of opinion on this point results, a t  
least in part, from the following difficulties: 
1. many different technics with varying degrees 
of sensitivity have been employed for recog- 
nition of the LE phenomenon, 2.  criteria for 
positivity are subject to individual interpre- 
tation. and 3. with present limitations of clini- 
cal identification, confusion of diagnosis be- 
tween RA and DLE continues. Although we 
have made no systematic study of the inci- 
dence of positive LE cell tests with RA sera, 
our experience with technics that avoid leuko- 
cyte trauma suggests that, if sufficiently rigid 
criteria are utilized, LE cells are rarely found 
in diseases other than DLE. 

Absorption of DLE sera with nucleoprotein 
lates removed the agglutination property and 
the LE cell factor. The present data suggest 
(1 )  that the serum factor which induces LE 
cell formation is the same as that which ag- 

TABLE 11. Sera Which Failed to Agglutinate 
I\Tucleoprotcin Latex. (Miscellaneous group jn- 
cluilcs wscs with hepatitis, cirrhosis, myocardial 
ii~f:irction, viirious neoplasia, gastrointestinal hem- 
orrli:tgt~, :tnd chronic renal and pulmonary dis- 

eases.) 

Pos. LE 
No. of prep. on 

1 )i;igiiosis patients same serum 

i)r,F: > 
Prol):ihlc 1 ) T X  4 
l)iscoi(l T,E 4 
R l ~ c w ~ ~ ; ~ t o i d  arthritis .3 0 
l)eg(vwrative joint disease 10 
Psoriasis and arthritis 3 
Acutc rheum. fever 4 
Penicillin sensitivity 2 
I ) ( w ~ i i i  toiripovitis 1 
Sclwodcrma 1 
Pcriartoritis 1 
Miscc>llaneous 02 
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TABLE 111. Inhibition Studies with DTIE Serum (J.B.). 

Degree of nucleoprotein latex agglutination 
r Tube No. Inhibiting 

Test inaterials 1 2 3 4 5 6 7 8 9 10 conc. 

S o  added material* 3+ 3+ 3+ 33- 3+ 3+ 3+ 3+ 3+ 3f 
r-Co11cent.ratio11 test materials (mg/ec)--, 
2.0 1.0 .5 .25 .1 .05 .02 .01 ,005 .002 

DXA I 0 0 0 0 0 + 3+ 3+ 3+ .05 
” + DNaset - 
” +EDTAS+DNasc - 0 0 0 0 0 2+ 3+ 3+ 3+ .05 
” +EDTA$ - 0 0 0 0 0 + 3+ 3+ 3+ .05 

Desoxyribose 3+ 3+ 3+ 3+ 3+ - - - - - Idem 

0 0 + + 3+ 3+ 3+ 3+ 3+ .5 

No inhib. RNA 3+ 3+ 3+ 3+ 3+ 3+ 33- - - - 

Hi st oiicg 

7 Concentration histone (mg N J c c )  -> 

4+ 3+ 3+ 3+ 3f 3+ - - - - No inhib. 
.7 .28 .I4 .07 .02 .01 .005 - - - 

~ ~~~ ~ ~ _ _ ~  ~~ 

* Diluted DLE serum, in absence of added materials, demonstrated strong agglutination. 
t 2 mg of DNA incubated with .1 m g  of DKase for 30 min. (37°C) MgSO, .003 molar. 
3 Sodium ethylene diamine tetraacetic acid cow.  2 5  nig/ml. EDTA alone did not influence 

agglutination. 

TABLE IV. Absorption of DTJE Sera with Plain Latex and Kucleoprotein Latex (See Text). 

Nucleoprotein latex agglutination 
-Reciprocals of dilution-, 

Patient Serum conditions 2 4 8 16 32 LEprep. 

RT,. Unabsorbed serum 3+ 3+ 3+ 2+ i- f 
Plainlatexabsorbedserum 3+ 3+ 3f 2+ 0 + 
Kucleoproteiii latex absorbed 0 0 0 0 0 0 

J.R. Viiabsorbcd seruiii 4+ 3+ 3 f  2+ 4- + 
Plainlatexabsorbedserum 4+ 3+ 3+ 2+ + + 
Suclcoprotein latex absorbed + 0 0 0 0 0 

serum 

serum 

glutinates nucleoprotein latex particles, and 
( 2 )  that this factor reacts primarily with 
DSA. 

Some properties of the LE cell factor sug- 
gest that it may be part of an immunologic 
reaction with specificity for nuclear constitu- 
ents. At  present, this remains speculative, 
and there is no evidence that the factor is re- 
sponsible for the diverse manifestations of 
DLE. 

Summary. Polystyrene latex particles, 
after treatment with calf thymus nucleopro- 
tein, were agglutinated by some DLE sera. 
The agglutinating property of DLE serum in 
most cases paralleled the results of LE cell 
tests. DNA in small amounts inhibited nu- 
cleopro tein latex agglutination. 
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