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reference having been made to the induction of a 

glomerulonephri tic pe of lesion by the antimet:::tboli te 

aminonucleoside. It would also apply to the use of 

amphotericin B, vvhich often cc:mses renel tubular damage, 

interstitie:,_l tissue damage and calcificatton (Wertlake 

et al. 1963). 

5. Other effects of corticosteroids 

t-15 0 

There are many of these (Cope, 1961) most of which 

can be regarded ss side effects. The most important 

are the glycogenic, the catabolic or more correctly, 

anti-anabolic effects, a tendency for fat deposition, the 

general effects such as euphoria or mental change, and 

the inhibition of the patients own adrenals. This last 

has been shown to be due to inhibition of corticotrophin 

production rather than a direct effect on the adrenal 

gland (Perriman and Page, 1960 and Treadwell et al. 1963). 

In a study involving long term use of corticosteroids 

it is necessary to consider the dangers and side effects 

of such thera.py. This is done in the experimental part 

of the thesis. Nearly all patients receiving 75-100 mg. 

of cortisone per day will develop some side effect 

or other (Spence, 1958). If they already have diabetes 

or infection, whether obvious or latent, these may be 

aggravated, as may hypertension, congestive heart failure, 

osteoporosis, peptic ulcer or a psychosis. The dosage 
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required for precipitetion of side effects will vary in 

the individual and there is also a variation with sex, 

females being on the whole more prone to side effects 

(Fernandez-Herlihy, 1960), especially when postmenopausal 

(Ed~ Brit. Med.J., 1957). 

Apart from factors such as these variations 

in the exact corticosteroid used will influence the type 

of side effect. The considerations leading to the choice 

of a drug suitable for the experimental investigation 

of mice are given in the chapter on the major experimental 

procedures employed. 

B. CORTICOSTEROID .DRUGS USED IN THERAPY 

1. Range of corticosteroids currently available 

Structural formulae of these are shown in the 

s.ccompanying figure, Fig. 4. Hydrocortisone e..nd cortisone 

are considered interchangeable within the body. Because 

of their salt retaining properties, large doses over 

long periods are not practicable. The introduction of 

the extra double bond into ring A of these two steroids 

to give prednisolone andJ.prednisone causes an increase 
! 

in potency which is accompanied by a reduction in effect 

on salt and water metabolism and is a desirable modification 

where the therapeutic use is to obtain maximal "anti-

inflarnma tory" action as in the type of study proposecl here. 
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Prednisolone (6.' F) 4 I 3 

Prednisone (6.1 E) 3 I 3 
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Betamethasone(d-90/-fluoro-16.8-methyl-F) , , , 

'FIG.4. Structural 
formulae of 
corticosteroids 
(modified from 
Lederle brochure 
on triamcinolone, 
'Ledercort'). 

FIG.5. Shows 
relative effects 
and dosage of 
main cortico
steroids (slightly 
modified from 
Cope, 1959). 
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The introduction of a fluorine radical at C9 increases 

potency more. Further addition of a hydroxyl group at 

Cl6 (-OH) gives triamcinolone with almost complete 

elimination of the undesirable sodium retaining effects 

(Ede Brit. 1\IIed.J., 1959a). In fact the suggestion 

in this editorial is that there is a naturally-occurring 

adrenal steroid with such a Cl6 hydroxyl group which has 

a water and salt losing effect, contrasted with the 

reverse effects of aldosterone. 

If instead of a Cl6 hydroxyl group a Cl6 methyl 

(CH
3

) group is added to 9 fluoroprednisolone, an even 

more potent anti-inflammatory effect is obtained. If 

the methyl group is in the delta position with respect 
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to Cl6 the drug is dexamethasone, if in the beta position, 

betamethasone, the corticosteroid selected for this study. 

Any of the corticosteroids mentioned can be 

prepared free, as an alcohol or esterified. If the 

ester is a phosphate or hemisuccinate the solubility, 

especially in water, is markedly increased. Latham and 

Mason (1962) point out that all the corticosteroids readily 

available for oral use prior to that date had been 

relatively insoluble. It is this fact which raises 

difficulties in the long term oral use of a corticosteroid 

drug in experimental animals. 



2. Relative st&tus and potency of clinically 

useful hvdrocortisone-like steroids 

A table of the potency of these drugs slightly 

modified from Cope ( 1959) shows in a relE,,ti ve way the 

dosages that are effective in man (Fig.5). 

Church (1962) regarded betamethasone phosphate 

as equivalent to 1.25 mg. of betamethasone alcohol. 

Betamethasone alcohol, 1 mg. is equivalent. in anti

inflammatory action to 8 mg. prednisolone and 37 mg. of 

cortisone according to Glyn and Fox (1961). This figure 

of an eightfold increase of potency over prednisone is 

also given in Todays Drugs (1961). In terms of 

betamethasone phosphate this would equal a tenfold 

difference. Wilkinson (1961) also states there is a 
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tenfold difference between betamethasone and prednisolone. 

Toogood (1962) considered betamethasone to be 10-15 times 

more active on a weight for weight basis than prednisone 

when used in treating asthmatic patients. 

Of dexamethasone, Cope (1959) commented that it 

offered the best clinical prospects in that it had very 

high antirheumatic activity with a negligible sodium 

retaining effect. However it has become more usual 

(Cope, 1961) to stress the fact that increased potency 

is of little importance unless there is a dissociation 

of undesirable glucocorticoid side effects from e.nti-



·inflammatory action. On these grounds triamcinolone has 

lost favour as it causes weight loss, potassium loss 

and an unusual type of myopathy (Dubois, 1958), this 
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latter being noted rarely in dexamethasone and prednisolone 

treated patients (Golding and Begg, 1960). Dubois 

(1960) found dexamethasone less predictable from 

individual to individual and more prone to cause Cushingoid 

features than prednisteroids. 

Betamethasone may fulfill the prediction of Cope 

(1959) for dexamethasone. Betametha.sone is accepted 

as being marginally more potent them dexamethasone in its 

anti-inflammatory action ( Glyn and Fox, 1961; Church, 

1962) and B.s having less effect on salt retention 

than the prednisteroids ( Todays Drugs; 1961). .. Church 

(1962), using an oral solution of the ester, betamethasone 

phosphate, found it causes less dyspepsia and less ulcer 

aggravation than previous corticosteroids, it being 

considered that the increased solubility a.nd ease of 

absorption avoided high local concentrations of corti

costeroid in the gastric mucosa. Wilkinson (1961) 

had also felt that there was less dyspepsia with this 

drug than its predecessors. 

l\!Juch of the differences in opinion re efficiency 

compared to side effects rela~to different assessments 

of comparable dosage levels. Bailey et al. (1961) now 



attribute much of the reported differences as due to 

variations in solubility. They show higher levels of 

triamcinolone absorbed from the gut and excreted in 

the urine than of oral prednisolone (and they infer of 

cortisone and dexamethasone). They show this difference 
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is avoided if soluble prednisolone phosphate is injected. 

Oral use of more soluble drugs such as the phosphates 

should avoid this difficulty of absorption. 

3. D~ug select~q 

Betamethasone phosphate has the greatest anti-

inflammatory effect of the steroids already described. 

In addition, being synthesised from hecogenin obtained 

from the sisal plant waste (Ed. Lancet, 1962b) it is 

cheap (Todays Drugs, 1961). It is highly soluble in 

water (Church, 1962) as a pleasant practically 

tasteless solution (personal observation), properties which 

lend themselves to ease of oral administration to mice 

over long periods of time. It therefore was selected 

and its detailed mode of handling is discussed later. 

C. CORTICOSTEROID THERAPY IN AUTOIJ\OOJNE DISORDERS 

1. Treatment of autoimmune haemolytic anaemia 

with corticosteroids 

There is a striking unanimity of opinion that the 

main treatment of autoimmune haemolytic anaemia is 



corticosteroid therapy (Rose, 1954; Dacie, 1960b and 

1962; Wintrobe, 1961; Ed. Lancet 1962a; Britton, 1963; 

Mackay and Burnet, 1963). While there are some 

differences of opinion as to the best preparation, the 

most used drugs are the prednisteroids which must 

initially be used in high doses, the Ed. Lancet (1962a) 

stating that the smallest effective initial dosage 

for an adult is 60 mg. daily of prednisolone. Rose 

( 1954) and Wintrobe ( 1961) stress that dosage must 
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be judged by the amount necessary to produce the desired 

result, the latter stressing that very high dosage 

being necessary on occasions initially. The desired 

result is to raise the haemoglobin to 10-12 g/100 ml. 

and a falling reticulocyte count after an initial rise 

sometimes~ Dacie (1960b) points out that it is seldom 

possible to bring about clinical cure and ihat one 

should be content with the haemoglobin level mentioned, 

reducing the steroid dosage as rapidly as possible to a 

minimum level which will maintain this balance between 

blood destruction and formation. Dacie (1962) and 

Wintrobe (1961) note that although the direct antiglobulin 

test may become less positive with the steroid therapy, 

it does not usually become negative. All of these authors 

agree that therapy- may have to be continued over months, 

or even years, which may raise considerable problems with 



steroid complications. Wintrobe (1961) states that 

70-90% of cases respond to corticosteroid therapy. 

Mackay and Burnet (1963) feel that any condition with 

a substantial autoimmune basis will show some improvement 

with the steroid dosage mentioned above. While agreeing 

that long term treatment has to be undertaken in some 

cases, and mentioning it lasting over five years, these 

authors are obviously reluctant to embark on therapy for 

over three months because of the side effects. 

2. Treatment of systemic lupus erythematosus with 

corticosteroids 

The Medical Research Council Report (1961) on the 

treatment of systemic lupus erythematosus ends with the 

observation that·at tha,t time, in the absence of a 

superior therapeutic agent, it seems imperative that 

patients ill with systemic lupus erythematosus should be 

treated vigourously with steroid hormones. It was already 

generally accepted that corticosteroids relieved the 

symptoms and lessened the lesions of the disease (for 

example Baehr and Levitt, 1954; Beck, 1955; Hill, 1957; 

Snyder, 1960 and Larson, 1960) but all of these authors 

believe that whEn renal lesions are present they do 

not benefit and,indeed,continue to progress while the 

patient is on therapy. The Medical Research Council 

Report is not so sure of this. However, Dubois (1956 and 

82. 



1960); Holman ( 1960) and particularly Pollak et al. 

( 1959 and l96la Emd b) were convinced that this was 

a matter odi dosage. 

These latter authors showed that if there 

was renal involvement large doses of steroids must be 

given from the beginning of treatment and continued for 

at least six months. When this was done using an average 

of 47.5 mg. of prednisone per day (approximately 200 mg. 

of cortisone) they found that 9/16 patients with 
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lupus glomerulonephritis were still surviving to an 

average of 34 months at the time of their report, whereas 

of a prev~ous but otherwise similar group of ten patients 

treated with an average of 50 mg. of cortisone per day 

there were no survivors, the average age of death being 

13.8 months. Theirs is the first really convincing 

evidence of real benefit,with biopsies to prove it, 

in the glomerulonephritic cases of S.L.E. They introduce 

a new concept into steroid therapy. All of the previous 

authors cited and the Ed. Lancet 1960b, although prepared 

to use any initial dose -e.g. 4000 mg. daily of cortisone -

to control a crisis, were anxious to reduce the dose as 

soon as possible, as is the correct approach in autoimmune 

haemolytic anaemias, as discussed in the previous section 

and, indeed, in my other form of suppressive therapy. 

The clinical state and improvement in anaemia, leucopenia, 



thrombocytopenia, sedimentation rate, L.E.cell tests 

etc. were used as guides to enable the lowest possible 

maintenance dose to be gauged. However, Pollak et al. 

consider tha.t if there is definite evidence of 

glome~ulonephritis the dosage must not be reduced below 

40 mg. prednisone/day for six months. 

These authors also showed that the difference 

in their two groups of patients was not due to :trednisone 

being used in the second series, rather than cortisone, 

because patients on lower doses of prednisone showed 
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the same mortality as their earlier group on cortisone. 

Nevertheless, Larson (1961) in his extensive monograph, 

in view of the doubt that then existed as to the efficacy 

of currently used corticosteroids on renal lesions in 

S.L.E., suggested that newer drugs with more anti

inflammatory action might be of more definite benefit. 

Fernandez-Herlihy (1960), although aware of the work of 

Pollak et al. stated that it was not yet known whether 

long term treatment with corticosteroids would alter 

the course or the prognosis of chronic systemic lupus 

erythematosus. 

3. Proposed drug therapy in lupus nephritis in 
hybrid mice 

These major differences in opinion about the 

ability of corticosteroids to really benefit the 
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glomerulonephritis of patients with S.L.E. existed 

at the time this thesis was planned. It seemed of 

considerable interest to see if these drugs had any effect 

on the renal lesions of the hybrid mice which develop 

a glomerulonephritis associated with positive L.E. 

cell tests, which Helyer and Howie (1963a) have described 

as a lupus nephritis. Such treatment has not been 

attempted before. To do so a satisfactory drug to use 

over a long period was needed and the selection of 

betamethasone phosphate has been discussed. The dosage 

scheme is discussed later. 

QONCLUSION 

Betamethasone phosphate is a potent corticosteroid 

drug with marked anti-inflammatory effects and ability to 

depress antibody formation. 

Because of its water solubility it should provide 

a convenient method of administering corticosteroids to 

mice over prolonged periods. Corticosteroid drugs form the 

mainstay of treatment of autoimmune haemolytic anaemia 

in man and induce remissionso lfuile they are used 

extensively in treatment of patients with S.L.E., there 

is no universal agreement as to their benefit on the 

lupus nephritis lesions. It would be of considerable 

interest to test the effects of these drugs on the autoimmune 



type of haemolytic anaemia seen in the NZB/BL mice 

and, in particular, to test whether corticosteroids 

modify the lupus nephritis type of lesions seen in the 

NZB/BL X NZW hybrid mice. 
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REVIEW OF SPECIAL PROCEDURES USED IN THE THESIS 

A number of special tests, both cytological and 

serological, have been used as indicators of disease 

processes in this thesis. It is proposed in this 

chapter to consider their historical background, 

as well as their significance and some of the 

difficulties which can arise in their evaluation. This 

applies to the L.E.cell test, the latex nucleoprotein 

test, the Coombs test and the ficin antibody test, 

and unless their inclusion is relevant to the reviews, 

details of the techniques are given in the Appendix. 

In addition, the general principles involved 

in the statistical analyses used are discussed. The 

interpretation of the histopathological stains used 

is also discussed, but the methods used are detailed 

in the Appendix. Finally, an assessment is made of a 

probably suitable dosage of corticosteroid for long 

term use in the mice, based on reported trials. 
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I. THE LUPUS ERYTHEMATOSUS CELL PHENOMENON 

Review of L.E.cell phenomenon 

The description by Hargraves et al. (1948) 

of L.E.cells in bone marrow preparations from patients with 

disseminated lupus erythematosus has proved to be a very 

useful contribution to medicine. It was soon realised 

that the changes observed were in vitro ones and could 

be induced in normal marrow cells in the presence of 

plasma from patients with S.L.E. Essential components 

appeared to be (1)-a lytic factor; (2) a source of 

nucleoprotein to react with the lytic factor and (3) 

viable phagocytic leucocytes (Zimmer and Hargraves, 1952). 

Subsequent investigations of the clinical and 

experimental oonditions in which L.E.cells may be seen 

have been well reviewed by Wilkinson and Sacker (1957) 

and Bywaters and Scott (1960). The factor from the 

plasma has been found in all body fluids, exudates and 

in the urine of patients with S.L.E., and crosses the 

human placenta. It has been shown (Lee et al. 1950; 

Holman, 1960) both electrophoretically and ultracentrifugally 

to be a gamma globulin and as such it can be entirely 

inactivated and quantitatively precipitated by antiserum 

to normal human globulin. It will keep indefinitely if 

frozen. 



90. 

The nucleoprotein substrate can comprise dead 

cell nuclei of any avian, mammalian or reptilian species 

tested (Ed. Brit. !ired.J. 1960a). The fact that de~:td 

nuclei are required was shown by Snapper an~ Nathan 

(1955) and explains why the phenomenon has rarely been 

noted in vivo - and then only in moribund patients or 

where blood has been drawn to make smears after 

prolonged venous obstruction (Ogryzlo, 1956). 

Nucleoprotein of one or more lobes of a polymorpho

nuclear leucocyte is affected by an influx of gamma 

globulin L.E. factor, the nuclei becoming larger, losing 

their chromatin pattern and developing a. homogeneous 

purplish staining appearance about the time that the cell 

membrane ruptures (Wilkinson and Sacker, 1957). The 

L.E.body thus formed may then be ingested by a living 

phagocytic cell, usually a neutrophil polymorphonuclear, 

but occasionally an eosinophil or basophil leucocyte, 

myelocyte or monocyte, to produce the classical L.E. cell. 

Positive Feulgen and weak methyl green staining 

of the L.E.bodies was generally interpreted as evidence 

of depolymerisation of the desoxyribonucleic acid of 

the substrate nuclei by the L.E. factor. The change is 

not a depolymerisation, Godman and Deitch (1957 a and b) 

having shown that the L.E. factor displaces histones 

from the substrate nucleoprotein and Holman (1960) has 
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further shown that this reaction can be inhibited by 

saturating the nucleoprotein with basic substances 

e.g. histones or protamine. It is of interest that 

similar inhibition was achieved by antimalarial drugs 

such as atabrine which are sometimes used in the therapy 
---~-~·~"-'""''- ""'>.--._... 

of S.L:E. 

Criteria of L.E.cell 

Variations in criteria of the phenomenon must 

explain, partly at least, the varied incidence of positive 

findings in cases of S.L.E. and of 11 false" positi-ve.results 

in other disorders. The more rigid the criteria 

the less likely are really typical cells to be found in 

diseases other than S.L.E. It would now be generally 

accepted that a classical L.E.cell in Romanowsky stained 

films is usually a rather bloated neutrophil polymorpho

nuclear leucocyte with the nucleus displaced to the 

periphery by a pale purple, homogeneous spherical inclusion 

which shows no chromatin pattern and no surrounding 

membrane. These inclusionsor L.E. bodies vary in size and 

occasionally are multiple. Extracellular L.E. bodies, 

often surrounded by polymorphonuclear leucocytes to 

form "rosettes'', are sometimes seen, but if no definite 

L.E. cells are present then the L.E. test must be 

considered negative, although the finding is suspicious. 

A clear distinction must be made from nucleo-



phagocytosis where a phagocytic leucocyte has ingested 

a free nucleus with subsequent blurring of the chromatin 

patmern of the latter by enzymatic changes. This is the 

Tart cell which Hargraves et al. (1948) clearly 
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distinguished in their original paper. Erythrophagocytosis 

can also cause confusion if the strict criteria for the 

identification of L.E. cells are not followed. These 

latter -phagocytic phenomena are not considered 

necessarily related to systemic lupus erythematosus. 

The above are the criteria for L.E. cells adopted in 

this thesis. 

Implications and associations of the L.E. factor 

The effects of this factor on nuclei and the fact 

that, like most known antibodies in humans it was a 7S 

gamma globulin (Holman, 1960) lent support to the idea 

that the L.E. factor is an autoantibody to some part 

of the nucleoprotein. This was strengthened by evidence 

of other autoantibodies. Hill (1957) in his Lumleian 

lectures drew attention to the occurrence of haemolytic 

anaemia with positive Coombs test, leucopenia, thrombocyte~ 

penia and abnormalities in gamma globulins which he 

considered were related to false positive tests for 

syphilis, positive Rose-Waaler tests, circulating 

anticoagulants and cold agglutinins in some patients with 

S.L.E. This theme was further developed by Dameshek 



(1958) who pointed out that there were sometimes 

antibodies to prothrombin and antihaemophilic globulin 

and speculated on autoantibodies to small blood vessel 

constituents. Subsequently in this disease there has 

arisen evidence of antibodies to isolated cell nuclei 

and various constituents of cell nuclei such as 

desoxyribonucleic acid, desoxyribonucleoprotein and 

histone which have been demonstrated by a variety of 

techniques. Chief among these have been complement 

fixation, precipitation reactions, latex agglutinations, 

tanned cell agglutination, Coombs' consumption test, 

passive cutaneous anaphylaxis and also fluorescent 

antibody techniques. By this last technique Beck (1961) 

and Beck et al. (1962) have demonstrated antinucleolar 

antibodies as well as antidesoxyribonucleoprotein. 

Antibodies to isolated nucleoli and to cytoplasmic 

microsomes have also been identified (Ed. Brit.Med. J., 
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1960a). This editorial stresses that most workers regard 

the antibody phenomena they observe as indicating an 

unusual state of the immune-antibody-producing system, 

rather than a cause of the disease itself. Experimental 

passive transfer of positive L.E. test sera in animals 

and man has not produced any recognisable damage. Such 

experiments are reviewed by Clark et al. (1963) who 

obtained similar negative findings using rats rendered 



immunologically tolerant of human proteins. 

Antinuclear serum factor is present in almost 

every case of sY,stemic lupus and it is not identical with 

the L.E. factor (Annot. Lancet, 1961) as it is found 

in other autoimmune disorders such as autoimmune 

thyroiditis in which L.E. tests are negative. Neither 

is there any direct correla.tion between globulin causing 

positive direct Coombs tests and positive L.E. tests 

in patients with disseminated lupus (Wilkinson, 1957). 

Pathogenic significance of L.E. factor 

94. 

With reference to the L.E. factor and any causative 

role in S.L.E. it has already been noted abo,ve that L.E. 

cells are rarely seen in vivo and that the L.E. factor 

crosses the placenta (Beck and Rowell, 1963) but does 

not cause damage to the foetus (Larson, 1960). The 

latter author also points out that growing cells in 

tissue cultures are not affected by high titres of L.E. 

factor. The phenomenon tends to occur late in the 

disease (Steiner and Volpe, 196l(b)). In addition the 

titre is not proportional to the severity of the disease 

(Harvey et al. 1954) although it must be admitted that the 

test is not a very sensitive one (Beck and Rowell, 1963). 

German (1958) was able to produce baematoxyphil 

bodies in the kidneys of rabbits and guinea pigs by 

injection into the abdominal aorta of L.E.cell preparations 
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from patients with diaseminated lupus erythematosus. 

This however does not indicate any pathogenic significance 

in the L.E. factor itself in vivo. 

The L.E. factor lacks species specificity of antigen 

and identical factors have not l:Een obtained in animals 

by injection of nuclear materials. However such 

materials are known to be poor antigens. After drawing 

attention to this point Larson (1960) goes on to say that 

there is no evidence that the serum factors found in 

patients with disseminated lupus erythematosus are not 

antibodies and that "the search for analogous factors 

in animals may prove difficult." They have since 

been described in mice by Helyer and Howie (1961) and 

in the NZB/BL X NZW mice, with which this thesis is 

mainly concerned (Helyer and Howie, 1963a). 

Discussion of method of L.E.cell test preparations 

Helyer and Howie (1961) made their L.E.test 

preparations by obtaining 1 ml. of blood from anaesthetised 

animals by percutaneous cardiac puncture prior to postmortem. 

This blood was defibrinated and incubated at 37°0 for 

one hour. It was then centrifuged at 3000 r.p.m. for 

twenty minutes and films from the buffy coat were stained 

by May-Grunewald Giemsa techniques. As this method 

was impracticable for repeated use in the one animal, 

as well as rather time consuming, they have for several 



years used a much simpler method which they find gives 

satisfactory results (Helyer and Howie, 1963c). 

One heparinised capillary tube of blood is 

obtained from the mouse tail, sealed by heat at one end 

and stood vertically for one to two hours at room 

temperature. It is then centrifuged for five minutes, 

a film made of the buffy coat and stained by the_ May

Grunewald Giemsa technique (Appendix No.2). Mudrik et 

al. (1961) have described and verified in their S.L.E. 

cases the reliability of a rather similar technique in 

which, after spinning the heparinised tube of blood, 

they resuspend the buffy coat in the plasma. They did 

this with a stylet and claim it gives the little 

necessary trauma to the leucocytes (Snapper and Nathan, 

1958), as well as bringing them into lintimate contact 

with the L.E. factor in the plasma. Holman (1960) 

notes that the reaction takes place in the thermal range 

18°-45°0. The time factor was explored by Wilkinson 

(1957) who showed that, of varying times, in 2i hours 

the number of L.E. cells per 1000 polymorphs was maximal 

and degenerative changes in leucocytes inconspicuous. 

In practice bleeding batches of animals, by the time 

the blood was collected, stood for the hour, centrifuged, 

haematocrit measured and L.E. preparation made, 

approximately two hours had usually elapsed. 

96. 
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L.E. test method used 

The films prepared by the above microhaematocrit 

method were smeared evenly with immersion oil before 

being examined under the 16 mm. objective for at least 

five minutes before a negative report was given. Special 

attention was paid to the edges and tail of the film 

(Wilkinson, 1957; Bywaters and Scott, 1960) where the 

L.E.cells tend to accumulate and also to any clumps of 

cells or areas where there was suspicious extracellular 

material. The criteria for a positive test previously 

outlined were strictly followed. The presence of one 

typical L.E. cell was recorded as a positive test. 

Whereas in the L.E.tests from humans a search for at 

least ten minutes is made, this was not considered practical 

in view of the large number to be examined. It was 

considered that any disadvantage in the lesser time would 

be offset by repeated examinations at intervals throughout 

the animal's life. All tests were viewed without 

reference to whether the previous test had been positive 

or negative. 

Specificity of L.E.cell test 

Concerning false negative tests, which may be due 

to lack of complement, Haserick (1951) estimated that 

at least 5-10% of cases of S.L.E., undoubted on other 

grounds, had negative L.E. tests. Hill (1957) as well 



as well as Wilkinson and Sacker (1957) give similar 

figures. Dubois (1960) in some 400 cases found only 

80% with positive tests, and this was after repeated 

examinations. 

98. 

Hill (1957) doubted that there are any real false 

positives, considering a positive test as tantamount to 

a diagnosis of systemic lupus erythematosus. However, 

Hijmans et al. (1958) represent current opinion when they 

accept a small proportion of otherwise indistinguishable 

cases of rheumatoid arthritis as having positive L.E. 

tests. Mackay et al. ( 1959) have descri·bed cases of 

juvenile cirrhosis associated with positive L.E. tests 

but no other evidence of disseminated lupus erythematosus. 

Mackay and Burnet (1963) stress the difficulty of 

interpreting such a positive test associated with one other 

abnormality e.g. skin or liver changes, but no multisystem 

disease. These authors are reluctant to accept a diagnosis 

of S.L.E. if repeated L.E. tests are negative. 

Sensitivity of L.E. cell test 

Most of the above authors stress this need for 

repeated examinations before deciding that the L.E. cell 

test is negative. This immediately implies a lack 

of reproducibility intrinsic in the test or in the 

examination of the slides or else a fluctuation in the 

level of L.E. factor in the serum. Because in the normal 






























































































































































































































































































































































































