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Abstract. An acutc ultraviolet ligh1 inflammation \\a<, 
induced in a patient lacking circulating granulocyles. Po
Jymorphonuclear leukocytes did not :i.ppear in tbe cuta• 
neous lesion whicb othcrwisc devcloped nonnully, includ
ing thc expectcd influx of lymphocytes. C-reactive protein 
(CRP) produced in response to u �pell of ery5ipela5 was 
shown 10 be normal and it was concluded that the CRP 
value and the lcukocyte count ure independent para
meters. 

The function of polymorphonuclear leukocytes 
(PM ) in acute inflammation has not been clari

fied. They dominate the early cellular infiltrate of 
human skin exposed to various injurics. Later 
on in the inflammalory process, tbe rcgular ap
pearancc o[ lyrnphocytes and histiocytes makes it 

tempting 10 presume that the different morpho
logical stages are interdcpendent and that every 
step is conditioned by the previous phenomenon. 
Thus it has been assumed that substances inducing 

vascular dilatation and increased capillary permea
bility are liberated by lysosomes from rupturcd 
PMN; such rupture with liberation of Jysosomal 
enzymes does occur in skin e11.posed to ultraviolct 

(UV) light (5). Howevcr. time sequcnces of cellular 
infiltration and vascular phenomena vary bctwcen 

species in, e.g. ultraviolet injury (9). 

The availability of a patient lacking circulating 
neutrophils prompted us to study the microscopic 
picture of UV light injury in order to learn more 
of the role played by PMN in the devclopmcnt of 
the acute inflammatory rcsponse. 

Additionally. a problem of more clinical impact 
was approached in this study. It is often 1mportant 

to know whethcr or not a patient has an inflam
matory process caused by bacteria. Likcwise, it .is 
important to know if the therapy given against 
severe baclerial diseases such as sepsis, subacute 
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endocarditis, abscesses, or sequelae such as rheu
matic fever, is sufficient. Time-honorecl aids to the 
solution of this problem have been the patient's 
tcmperature. the total and differential Jeukocyte 
counls and thc erythrocyte scdimcntation rate, and 

since 1950, a serni-quantitative determination of 

C-reactive protein (CRP) (l). This protein has
been used as an indicator of the activity of the
disease process and the presence of CRP is con

sidered one of the most sensitive tests of a necro

tic process (l 5). Several authors (2. I o, 16) have

sbown a direct correlation between CRP and the

whitc cell count. in man and thc dog, respectivcly,

but the source of CRP and the pathological me
cbanism resulting in the formation of this protein
have not yet been settlcd. Aclually, thc question
has been raised as lo CR P and leukocytosis bcing
independent parameters. As a matter of fact, Rap

port et al. (14) suggcsted that CRP is a manifesta
tion of the activity of cells, such as PMN. which
appear in early rcsponse to tissue injury. On the

other hand. Good (4) bas shown that the CRP
response to inflammatory stimuli was retained fol

lowing induction of granulocytopenia by nitrogen
mustard; his result bas later been confirmed in a

patient suffering from cyclic neutropenia (11), and

in 1he rabbit (7). In our patient lacking circulating
neutrophils wc thougbt it accordingly of great in
terest to determine the amount of CRP by a new
and quantitative technique during a spell of erysi
pelas.

MATERIAL 

Patient A under study is described in lhc cn�c rcport 
below. Patients B and C served as control�. both being 
lrcated with prcdnisone l 5 mg daily. B was a 58-year-old 
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Table I. Rectal temperature, white blood and differential co1111ts, and CRP i11 the agranulocytotic patient 

Inflammation study was September 29 to October 3, sccond episodc of erysipelas November 11 to 20 

September October 

29 30 2 

Temp. °C, a.m. 
Temp. °C, p.m. 
WBC x 1000 9.8 13.9 10.7 7.8 

Differential count ( 00 
Unsegmented 0 0 0 0 
Scgmented 3 0 1 0 

Eosinophils 2 I I 0 
Basophils 3 0 0 0 
Lymphocytes 83 97 90 98 

Monocytes 9 0 6 0 
Myclocytes 0 2 2 2 
Mctamyelocytes 0 0 0 0 
Plasma cells 0 0 0 0 
CRP (mg/100 ml) 

man with chronic hand dennatitis, C a 61-year-old man 
with a stasis dcrmalitis. 

Case report 

Patient A wa� a 61-year-old woman with a history of 
systematic lupus erythcmatosus since 1955. This cliagnosis 
wa, based on malaise, spelts o{ fever, polyanbralgia, leu
kopenia, LE-cells in the peripheral blood, and a diffuse 
hypergammnglobulincmia (IgG 2 g % ). Shc had becn con
tinuously treuted with oral steroids, usually prednisone 
7.5 mg daily. In 1966 she was splenectomized because of 
agrnnulocytosis. Postoperatively, white blood counts were 
tcmporarily raised but soon dccrcased to an agranulo
cytotic level witb 0-4 °{, neutrophils in tbe differential 
count. Since 1966 she bad been hospitalizcd several times 
bccause of recurring erysipelas. usually originating from 
minor ulccn. on the lower legs. Oiagno,is was founded 
on lhe clinical picture with a rapidly sprcnding, infiltrated 
and well-demarcated erytbema, cxtending proximally from 
an inconspicuous traumatic ulcer, accompanied by pro,tra
tion and fever chilis. Hemolylic streptococci, bowever, 
were never cultured from the sk.in lesions but various 
low-virulent strains such as staphylococcu, aJbus, pro
tcus mirabilis, and condida albicnns. 

The patient was admitted in September I 969 (Tnble I) 
bccause of cry�ipelas of her lowcr left leg, originating from 
a traumatic ulcer. Her daily prcdnisone dosage bad been 
increased latcly to l S mg, and when hospitalized sbe 
was given erythromycin 1 g daily. Fever nnd skin le,ions 
disappeared w itbin n week. 

Two weeks later, when still in remission, and with main
tained prcdnisone do,age of 15 mg, an acule UV injury 
was induced in the skin of tbe patient nnd ber rcactions 
wcre rccordcd. Ouring tbis srndy the peripheral blood 
wns cxamincd daily for circulating Jeukocytes and a dif
fcremial c-0un1. Beforc lcaving hospital in good conclition 
a blood sample for CRP was ;,ecured (Oct. 13). 

In November the patient was readmitted for nnothcr 
spel! of erysipelns in the same leg as before. Valucs tor 

November 

3 13 I l  12 13 14 20 

37.2 37.0 36.5 
37.6 38.3 38.0 37.3 

7.0 4.3 7.8 12.3 10.1 8.3 

0 0 0 0 0 0 
0 0 0 3 2 0 

0 I I 0 I 0 
0 0 0 I I 0 

100 95 96 91 89 99 

0 I 0 2 4 I 

0 3 2 1 0 0 
0 0 0 I 3 0 
0 0 l 1 0 0 

4.5 10 8 6 5 4 

rcctal temperature, total and differential white blood 
counts, and CRP /s wcre collccted from this episode. 

METHODS 

UV light inflammation was induced in the normal back 
�kin o{ the agranulocytotic patient and of !be two con
trols. A Kromayer mercury lamp wilh a decrea�ed win• 
dow area (diameter I 0 mm) and a lamp/skin distance 
of 65 mm was used to dctcrmine the minimal erythema 
dose (MED) which was 10 sec for B and 20 scc for 
A and C. Then thrce MED o{ UV light was given to three 
areas on cach patient. Punch biopsies were taken 8 hours, 
24 hours and 72 hours after exposure. Samples wcre fixed 
in formalin and stained with hematoxylin-eosin and with 
toluicline blue. 

PaLient A was abo injcclcd intn1cuU\ncously wich 0.1 

ml of saline solutions of histamine HCI 0.01 °1, and poly
myxine B sulfate 0.5 00• 

CRP was cletermined as described carlier (6) As refe
rcnce was used CRP prepared according to Ganrot & 
Kindmark (3) The nitrogen contcnt of !be preparation 
was deterrnined according to Kjeldabl. The protein eon
lent was calculatcd by multiplying thc Kjeldahl-N-value 
by 6.25. 

RESULTS 

The cutaneous reaction induced by UV light was 

macroscopically similar in the agranulocytic pa

tient (A) and in the two control patients (B and 

C). There was a non-palpable erythcma at 8 hours 

and erythema with infiltration at 24 hours. How
cver, in patient A the infiltration was weak and 

had disappeared at 72 hours whilst it was still 

palpable in the two controls. 

The microscopic picture is illustrated in Fig. I. 
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Fig. I. Ultraviolet light reaction in tbe ,k.in. (a) Patient 

A at 8 hours: vasodilatation and striking ederna in corium, 

slighl periva.scular mononuclcar inf11lration, total ab�nce 

of PM . Focal liquefaction degeneration in basal cell 

layer, "all�ration cuvitaire" in stratum spinosum. (b) At 
24 hours: in comporison 10 (a). more intense mononu
clear infiltration. Total absence of PMN. (c) At 72 hours: 

As cxpected, thcre were no PMN in rhe early 
reaction to OV light in r'.\r:::ni A. In patients B 

and C some P�.1i'- could be scen at all stages of 
lhe inflammatory response bul mononuclears al
ways dominated the picture. In the later stages 
therc was a regular infiltration of lymphocytes and 
connective tissuc cells in patient A, quite similar 
to the findings in the controls. In all thrce cascs 
therc was vasodilatation and ederna, as well as 
subcpidermal vesiculation. ln addition, signs of 
primary cell damage in lhe upper stratum spino
sum in thc form of hyalinization and nuclear 
pyknosis were observed, as well as signs of preco
cious regeneration (acanthosis and nuclear vesi

culation) in the basal parts of thc epidermis. 
The intraculancous injection of histaminc in A 

resulted in a whcal of 20 x 20 mm and an ery
thema of 40 x 45 mm at 20 min. Polymyxine B 
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periva,cular infiltration of mooonuclear cells in entire 

corium. IJyalinization o( collagen, subcpidermal vesi

culation. Total ab!>Cnce of PM . (d) Patiem C nt 72 

hour,: acantho,is with nuclear vesiculation in suprabasal 

layer, epidcrmal and derinal edemn, exocytosis, perivas
cubr infiltnuc compc)�d of mononuclean,, and PMN. 

gave a whcal of 15 x 20 mm and an erythema of 

40 >< 50 mm. Both answers were considered nor

mal reactions. 
The values for rectal tempcraturc, peripheral 

blood counts and CRP in patient A are given in 
Table 1. Total white counts varied betwccn 4-
l3000 mm=1. almost all cells being lymphocytes. 
Practically no neulrophil leukocytes appeared dur
ing the experimental inflammation. or during the 
second episode of crysipelas. In contrast, CRP was 
definitcly increased from 4.5 to 10 mg/ 100 ml 
during the infection. The antistreptolysin-0 titre 
was weakly positive (360 U), and thc patient was 
repeatedly tuberculin-negative. 

DISCUSSIO 

Agranulocytosis in man is usually a grave disease 
of short duration and thus not amenablc to experi-
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mental studies. Hitherto, only one such case seems 
to have been published ( 11, 12). ln this patient, 

having a pcriodic neutropenia, thc authors pro

voked allergic skin reactions of delayed type and 
recorded changes in the histologic picture as well 
as the composition of the cellular infiltrate by 
means of Rebuck's skin window tcchnique. In 
the leukopenic stage they did not notice any de
velopment af an inflammatory ederna, and re
markably cnough, the infiltration af lymphocytes 
was delaycd or supprcsscd. 

Several authors havc studicd the acute inflam

matory response in experimental animals made 

neutropcnic by a cytotoxic drug. usually nitrogen 
mustard. Yarying rcsults were obtaincd for dif
ferent types of acutc inflammation. Thus. delayed 
allergic reactions in the rabbit, including the Ar
thus- and Shwartzman phenomenon were decreased 
or abolishcd in the abscnce of PMN (12, 13, 
17, 18). In an infcctious inflammation the responsc 
was diminished (I 9). The results obtained with 
thermal injury were contradictory (20, 21 ), whicb, 
howcver, may be anributable to species discre
pancy. For UV light inflammation in the guinea 

pig no microscopic picture was described but 

macroscopically the neutropenia did not iofluence 
the inflammatory process (8). Evidently. tbe vary
ing cutaneous responses to acute injury are cx
plained by difference in species and in inflamma
tory agent. 

In vicw of our scanty kn"wlcdgc in the field it 
scemed ju�Lified ta publish a sccond case in man 
with experimental inflammation in the absence 
of neutrophils. 1t should. however, be pointed 
out tbat our p::iticnt did not suffer from a "pure" 
agranulocytosis. In olher words. her underlying 
collagenic disease. although in remission. might 
influence thc inflammatory response. One draw
back in evaluating thc inflammatory reaction was 
her corticosteroid tberapy. It was attempted ta 
counteract this difficulty by comparing with con

trols receiving the same trcatrnent; their dose o( 
15 mg prednisone did not seem to suppress the 
UVL dermatitis. 

With this reservation our findings may be cva
luated as follows. Observing the UVL injury with 
the naked eye the inflammatory reaction seemed 
to proceed normally. The infiltration was, how
ever, weak to palpate and disappeared early. This 
may possibly be due to the absence of PMN m 

the cellular infiltrate. 

light microscopy disclosed a normal inflamma

tory response with the exception of PMN. There 

was a vascular dilatation, including ederna, and 

the regular infiltration of lymphocytes in the later 
stages. These findings are at variancc with those 
of Page & Good (12), which is probably explained 
by the two different types af inflammation under 
study. 

The vascular phenomena of UV light inflam
mation in the guinea pig havc been rcported not 
to be influeaced by neutropenia (8) wnich seems 

to be in accordance with the rcsults in our patient. 
Furthcrmore, the cutaneous vessels of our patient 

were sensitive to a vasodilating agent (histaminc). 
A triple response was also induced by a histamine 
liberator, polymyxine B. This is in agreement with 

the finding of metachromatically staioable masto
cytes. In thc ncutropcnic gunica pig thc cutaneous 
response to a histamine liberator was decreased 
(the presence of dermal mastocytes was not re
gistercd) although the reaction to histaminc it
self was normal (9).

The basic question of the rolc of PMN in the 

development of the inflammatory response may 

hardly be answercd by our limited results. Never
the!ess, one conclusion seems justified: since vas
cular phcnomena and lymphocytic infiltration oc
cur in thc absence of circulating granulocytes the 
importance of these latter cells in conditioning the 
later stages in a non-allergic inflammation ap
pears small. 

The amount of CRP produced by our agranulo
cytosis patient during a spel! of erysipelas is about 
the same as could be expected from the severity 
of thc disease. 1t is interesting to note that CRP 
was produccd <luring rcmission, wheo the patient 
received steroids, possibly indicating that ber 
LED was still active and more prednisone or 
immunosuppressive agents might have bcen use
ful. From the results it may also be justified to 
conclude that the amount of CRP is a parameter 
independent of the leukocyte count and that the 
CRP production does not rcquire circulating 
PMN. 
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