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Ab,1rau. The sponianeous binding of sheep crythroc)lcs 10 

human I) mphoc}tes \\llh 1he formation of rose11es "as 

used a, u measure of lh>mus-deri,cd l)mphOC)ICS and 1he 

rose11c formation "ith complemcn1-coa1ed sheep cry1hrocy1es 

as a mca,ure of hursa-dcpendent lymphocytes in thc pcriph­
eral blood of pa1icn1s with arnpic derma1i1is. Bo1h per­

cen1agc proportion and 1he absolute number of lh) mus-de­

rived I) mphocytes \\ere slightl> bu1 ,,gnificantl) rcduccd. 

In a few pa1ien1s with atopic dermati1is 1he percentage and 

absolute number of bursa-dependcnt lymphocytcs wcre 

increascd. Howe,cr, when all values were considered. no 

significan1 differenccs \\Cre demons1ra1ed. The responsi,eness 

of cultured l)mphoC}tcs 10 ph)'lohaemagglu1inin "as normal 

when the culture medium coniaincd foetal calf serum. 

The rcsponse of normal lymphocytcs was not impaired by 

serum from patienis with a1opic dermatilis. Howcver. the 

response "as depressed -.hen a1opic derma1i1is I> mphocyles 
,,ere cuhured in medium containing autologous serum. 

indica1ing 1hat a par1ial lymphocyte dcfec1 becomcs manifest 

only in the presencc or a serum factor. prcsumably lgE. 

Key ,wrd,: B lymphocytes; T lymphocytes: Lymphocyte 

transformation: Derma1i1is atopic 

Cell-rnediated immunity may be defective in patients 

with atopic dermatitis. Lobit1 et al. (6) dcscribed 

two patients with irnpaired response to phyto­

haemagglutinin (PHA), negative delayed-type skin 

reactions, lack of response 10 sensitisation with 

DNCB, and deplction of lymphocytes from para­

cortical areas of the lymph nodes. PHA responsive­

ness was restored in one of the patients when the 

atopic dcrmatitis improved during treatment. 

It was the purpose of the present investigation to 

study whcther impairment of cell-mediated irnmunity 

is a common finding in patients with atopic der­

matitis. 

The number of thymus-dependent lymphocytes 

was determined by their ability to bind sheep 

erythrocytes spontaneously (E-binding lymphocytes) 

and the bursa-dependent lymphocytes by a rosette 

method demonstrating receptors for activatcd com-

plcrnent on the surface of the lymphocytes (EAC­

binding lymphocytes). Furtherrnore the ability of 

the lymphocytes to respond lo PHA in a standard 

culture medium was mcasured. The influence of 

serum factors was investigated by mcasuring the 

PHA response of normal lyrnphocytes in the 

presence of serum from patients with atopic der­

rnatitis and that of atopic lymphocytes in the 

presence of autologous serum. 

MATERIALS AND METHODS 

Thirtcen females and 6 males with a1opic derma1itis were 
i0\es1iga1ed. Their median age ""' JO )Cars, range 10 40. 

All alopic dcrma1i1is pa1icn1s o,er 1he ai;c of 10 >ears, 

who wcre admitted to the dcpartmenl during the inves1iga-

1ion period, werc included in 1his study. Howevcr, since 1hc 

patients werc referred from dermatologis1s wi1h private 

practice, there might be some selection-most likcl) of more 

.,_evcre cases. In 14 of the pa1icnts the onsel or disease "a� 

wi1hin lheir first 2 years ot Jifc and in thc rcmaining 5 the 

discase had lasted for 4 to 18 years. Erythcma. incluraiion 

and lichenification of large skin areas was foud in all patients. 

Un.-ersal inYohcment was found in 14. wherca, in 5 patients 

1he lesions -.erc somewha1 morc localized. 11 patients had 

enlarged lymph nodes in axillae and inguinal regions. 13 

had positive skin lesls for pollen and animal hair and 11 

for house dust. lgE varied bclween 405 and 11 500 uni1s 

wi1h a median of 4 700 (Pharmacia Service Laboratorium. 

Normal valucs 500) (4). 

The control material comprised 8 femalcs and 7 malcs. 

11 wcre laboratory staff mcmbcrs and 4 werc non-hospitalized 

volunlcers. Their median agc was JO years, rangc 11-47. 

Whi1e blood cells "ere countcd in a Biirker-Tlirk counting 

chamber. Differential count was made by counting 300 

white cells and 1he absolute numberof lymphocytescalcula1ed. 

For the demonstration of E and EAC binding cells, 

lymphocytes wcrc isolated by ccntrifuga1ion on a gradient 

ot Ficoll and meglumini amido1riwa1 (Urografin ®) as 

prcdously described (I). This ,s a sligh1 modficia1ion of 1hc 
mclhod orginally described by Bö)Um (2). The lymph0C)leS 

were washed in Hanks buffcrcd sal! solution (HBSS) and 
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concentrated by ccntrifugation three times, and finally the 
concentration was adjustcd to 4 10• lymphoc)'lcs/ml. 

E and t::AC bmding Jymphoqtes were demonstrated hy 
the mcthod de,cribed by Stjernswärd et al. (9). Shcep 
erylhrocytes. alwuys obtaincd from 1he �ume shcep, wcre 

stored in Alse"cr·s solution and used "ithin one "'eek 
from bletding. Before u�e the erythrocytes were washcd 
lwice in H BSS. For thc detection of E hinding cells the 
washed erythrocytcs \\Cre adjusted to a 1.8 •. suspens,on 
and for EAC binding cells to a 5 °., suspension. 

For the demonstration of E binding cells. 0.25 ml of the 
I) mphocyte suspension \\3S mixcd \>ith 0.25 ml of the washed 
shcep erythrocytcs. incubated for 15 min at 37 C and thcn 
spun for 5 min at 200 g and incubated in ice overnight. The 
cells "'ere then rcsuspendcd by gentle ,haking for 30 scc. 
One dror, was mounted on a glass slide, covcrcd hy a cover­
slip and sealed "ith silicone grease. 200 lymphocytes \\Cre 
counted in a phasc contrast microscope, using a standardi1ed 
rcading tcchniquc. Lymphocytes hinding 3 or more erythro­
cytes \\Crc counted as rosettes. Results \\ere expressed as 
percentagc E binding cells (E 0

0 J and as absolute number 
or E binding cells per /il (E//11). 

For the demonstration o( EAC binding cells, 5 ml of 
washed sheep erythrocytes was mixcd with 5 ml of amboceptor 
I /2000 in H BSS (anti shecp hcmolysin, Bchringwerke AG) 
and incubated for 30 min at 37 C, then \\ashed three times 
and resuspcnded in 5 ml of H BSS. 5 ml of fresh human 
serum 1/20 in HBSS was added and the suspension incubatcd 
for anothcr 30 min at 37 C. Finally the cells "ere \\ashed 
thrce limes and adjusted 10 a l •0 suspension. 0.25 ml of this 
suspension was mixed "ith 0.25 ml of the lymphocyte 
suspension, centrifugcd at 200 X for 2 min and left at room 
tcmperature. Aftcr 15 min thc cells wcrc resuspended by 
mixing on a whirl-mi><er and counted as described aho,e. 
Results \\Cre expressed as percentage EAC binding cells 
(EAC 0.,J and as absolute number of EAC binding cells per 
111 (EAC/111). 

For PHA stimulation. buffy coat leucocytes werc separatcd 
by dcx1rnn scdimentation of 1hc erythrocytes. 8 parts or 
hcparini1cd venous blood \\ere mi�ed \\ith 2 parts of dei.tran 
(mol. wt. 75 000: 3 °

0 in 0.9•. saline) and allo"ed to sediment 
ror 60 min at 37 C. The leucocytcs from the supernatant 
were washed thrce timcs with Il BSS and resuspendcd in 
medium 199 (D1fco Laboratories) supplemented with 0.015 
ml of glu1aminc (Flow Laboratories. 200 mmol) 0. 75 ml or 
non-essential amino acids (Flo" Laboratories. 100 J and 
30 ml of foctal calf or human serum per I 00 ml of medium 
199. The lymphocyte concentration was adjusted to I 106/ 

ml counting in a phase contrast microscope and (unhcr
dilution with cuhure medium.

1.5 ml cullures were set up in triplicate and with appropriatc 
controls. 30 pi of PHA (Wellcom:. batch 5089) was added 
10 each cullure. Cultures were gassed wilh a1mosphcric air 
con1aining 5 "• CO, and kept in a water bath a1 37 C. 
After 48 h the cultures wcre pul�ed for 3 h \\lth 0.75 11Ci 
of methyl-3H-1hymidinc (The Rttdiochemical Ce111re Amers­
ham. 19 Ciimmol). Then thc cells werc isolatcd on glass 
filter disc• accordmg 10 the me1hod descrihcd by Frcicsleben­
Sorensen ct al. (3). The filters werc successively trcated with 
60 ml or 0.9 •• saline. 40 ml of ice-cold trichloroacetic acid 
and 40 ml of methanol. The dricd filters were incubated with 
0.3 ml of hyaminc (Packard) for 24 h al 37°C and finally 
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Table J. Absolure 11umbers of lymphocytes, percentage 

of E bi11di11g (th) 'mus-depe11de111) and EAC bindinl! 

(bursa-dependent) lymphocytes and absolute 1111mbers 

oj E and EAC' bi11di11g lymphocytes in colltrols and 

i11 patients with atopic dermaritis 

Lympho­
cytcs/1d 
c•. 

E//d 
EAC•. 
EACttl 

Controls 

Median Range 

2 081 
60 

I 240 
28 

S8S 

I 176-3 289 
49-70 

538-2 039 
17-35 

301-1 085

Atopic dermatitis 

Median Range 

I 843 
51 

994 
28 

589 

I 145-3 186 
34-68 

550-1 497 
18-48

226-1 211

10 ml of ;cintillator (0.05 g POPOP and 4 g PPO in I litre 
of toluene). Liquid scintillation was performed using a 
Packard Tri-carb model 3385. Results were expressed as 
counts per minutc. 

Effec1s or serum factors werc investigatcd in 'cross-over' 
experiments. L) mphocytes from patients and from appro­
priate control individuals "ere cultured in medium in which 
foclal calf serum was replaced by homologous and autologous 
serum respcctivel). 

Wilco�on·s test for t\\O continuous samr,les were employcd 
for the s1u1is1ical nnalysis. 

RESULTS 

Table 1 show� the absolute lyrnphocyte count and 

subpopulations in patients with atopic derrnatitis, 
and in controls. Lymphocyte counts show a slightly, 

though not significantly, lower median value in 

patients than in controls. The median value of E 00 

and E/td are lower in the patient group than in the 

control group. The dirference is not highly significant 

(Wilcoxon test: 0.025 p 0.01 and 0.05 p >0.025 
respectively). 

In Figs. 1 and 2 the lymphocyte subpopulations 

are illustrated diagrammatically. There is a consider­

able ovcrlap between the two groups. In the atopic 

dermatitis group two E o/o are rnarkedly lower than 

thc othcr values in this group. Clinically there seern 

to be no major differences bctween those 2 patients 

and all the olhers. In the same group fivc values of 

E/111 as v.ell as one in the control group are clearly 

lower than the rest of these values. These 5 patients 

had a relatively low E 00 and also a low absolute 
lymphocyte count. 

EAC binding capacity was investigated in 17 of 

the patients. EAC 0
0 varies considerably in patients 

wilh atopic dcrmatilis and so does the absolute 



Band T {ymphocytes and phytohaemaggluti11in responsiveness 347

PERCENT EAC 

E AND EAC 
V) 

0 V) 

I!! u � u 
z � z � 
0 < 0 < u u 

70 •
• •• 

60 
·( •

-\•-
·,·

... .. 
50 

•••
-•-
:!: • 

. 

40 r 

• 

•• • :.. 
30 ... • 

--.1•--·•·-. .. :
20 

• • 

. ..• 

10 

Fig. 1. Percentage of E binding (thymus-dependent) and 
EAC binding (bursa-dependen1) lymphocytes in controls 
and in patients wi1h atopic dermatitis. 

number of EAC biodiog lympbocytes. Five patients 
had a remarkable high EAC%, though the difference 
between patients and co□trols is not significant. 

Table II gives the median values of the PHA 
responses in 18 of the patients with atopic dermatitis 
and in 12 of thc controls. Fig. 3 shows these results 
in diagram form. The PHA responses of the patients 
did not differ from !hat of the controls when 
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Fig. 2. Absolule numbers of E binding (thymus-dcpendent) 
and EAC binding (bursa-dependent) lymphocytes in controls 
and in patients with atopic dermatitis. 

Table JT. Phytohaemagg{utinin responsiveness of
cultured lymphocytes from controls and patients with 

atopic dermatifis, expressed as counts x 10• per min

Medium 199 
+ foetal calf
serum 

Medium 199 
+ homologous
serum 

Medium 199 
autologous 

serum 

Controls 

Median Range 

192 76-336

166 75-253 

155 58-273 

Atopic dermatitis 

Median Range 

177 85-282

157 58-318

105 44-226

leucocytes are cultured in a medium contammg 
foetal calf serum. No inhibition of the response was 
demonstrated when normal leucocytes were cultured 
in the presence of serum from patients with atopic 
dermatitis, when compared with patient leucocytes 
cultured in the presence of serum from the controls. 

Leucocytes from 12 of the controls and 13 patients 
were cultured in media containing autologous serum. 
Under t.hese conditions, lymphocytcs from the 
atopic dermatitis patients showed significantly lower 
responses to PHA than did lymphocytes from the 
controls (0.01 > p > 0.005). 
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Fig 3. Phytohaemagglutinin responsiveness of cultured
lymphocytes in controls and in patients with atopicdermatitis . 
Lymphocytes were cultured in medium 199 comaining 30% 
foetal calf serum, in medium 199 containing 30 % homologous 
se.rum (normal lymphocytcs in the prescncc of serum from 

patients with alopic dermatitis and vice versa) and finally 
in medium 199 containing 30% autologous serum. 
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There is no correlalion between either the levels 

of TgE on the one hand and E 0
0, EAC 0

0 or PHA 

responsiveness on the other, in patients with atopic 

dermatitis, or between PHA responsivcness of atopic 

lymphocytes and the concentration of lgE in 

autologous sera used as additive in the culture 

media. 

DISCuSSION 

The present investigation demonstrates a slight 

reduction in the perccntage and absolute number 

of thymus-dependent lymphocytes in a group or 

patients with atopic dermatitis, mainly adults with 

persistent extensive skin lesions, lymph node 

enlargement and elevatcd serum lgE levels. 

Sheep erythrocytes wcre used as marker of the 

lymphocytes. The method detects thymus-dependent 

lymphocytes with a high degrce of certainty (5). 

Transformation of lymphocytcs into blast-like 

cells induced by PHA is supposed to be an in vitro 

correlate of the funetion mainly of thymus-dependent 

lymphocytes. A small proportion of these cells in 

lymphocyte suspensions e'Cposed to PHA presum­
ably results in a decrcase of the response to the 

mitogen. The slight reduetion of the percentage 

of thymus-dependent lymphocytes in our patients 

with atopic dermatitis did not lead 10 a measurable 

decrease of PHA responsiveness when the lympho­

cytes were cultured in a medium containing foetal 

calf serum. However, the lymphocytes of these 

patients showed a signifieantly lowcr response whcn 
cultured in medium containing autologous serum. 
Serum from the patients with atopie dermatitis 
did not contain, at leas1 not in measurable amounts, 

factors with inhibitory effect on the PHA respon­

siveness of normal lymphocytes. 

One plausible explanation of the findings men­

tioned above would be, that a partial defect in the 

funetion of thymus-dependent lymphocytes in atopic 

dermatitis bceame manifest only in the presence of 

lgE or other faetors found in the serum of these 

patients. 

Lobitz et al. (6) could demonstrate diminished 
PI IA responsiveness in 2 patients with lifelong scvere 

atopic derma1itis, even when the l}mphoeytes were 

cultured in medium eontaining foctal calf serum. 
In one of the patients thc response returned to nor­

mal when the disease improved during treatment. 

In a recent study by Schöpf & Böhringer (8) lympho­

cytcs were cultured in medium containing autologous 
serum and stimulated cither by PHA or by 0'Cymer-
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curisalicylic acid, another unspecific T-cell mitogen. 

In comrast to Lobitz et al., these authors found 

relatively increased rcsponsiveness in atopie derma­

titis. Howcver, the ages of the eontrols were con­

siderably higher than that of their atopie dermatitis 

patients. and many of the patients seem to havc less 

scvcre symptoms than the patients included in the 

present study. Threc of the patients described by 

Schöpf & Böhringer sho\\ed signs of worsening 

of the discase during ihe past few weeks before the 

lymphocyte eulture was made. A signifieantly 

wcaker rcsponse to oxymercurisalicylic acid was 

found in these patients, as compared with patients 

with stable disease. 

Thus, there is a considerable discrepancy between 

the findings in the different inves1iga1ions, though 

this might be the rcsult mercly of differences in 

extension and activity of the disease rather than 

differences in the techniques employed. 

Complement receptors on the cell surfaee were 

used for the demonstration of bursa-dcpendent 

lymphocytes (7). In 5 out of 17 patients with atopie 

dcrmatitis a high proportion of eomplement receptor 
bearing lymphocytes was demonstrated. This phe­

nomenon was not further investigated. In the eases 

reported by Lobitl ct al., a relatively high percentage 

of small and medium-sized lymphocy1es in the 

peripheral blood displayed anti lgE fl uorescence. 

This might in fact be the explanation of the findings 

of some relatively high EAC 0
0 (bursa-dependent 

lymphocylcs) in thc present invc�tigation. 
Our study eonfirms that impairment of the cell­

mediated immune func1ion may be a fealure of 

atopic dermatitis. We have further sh0\\n that the 

number or cireulating thymus-dependent lympho· 

cytes may be reduccd in this condition. In some 

instaoces the functional impairment seems 10 be 

manifest only when serum faetors are present. It may 

be that this impairment is caused by a high lgE level, 

sinee the impairmcnt is to some degree correlated 

10 the e'Ctcnsion or activity of the disease. 
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ADDENDUM 

Sincc the termination of thc present stucty, Luckasen et al. 
have published rcsults indicating a moderate reduction of T 
lymphocytes in patients with atopic dermalitis (Luckascn, 
J. R .. Sabad, A., Goltz. R. W. & Kersey, J. H.: Tand B 

lymphocytes in atopic eczema. Arch Dermatol i /0: 375,
1974). 
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