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Abstract. Eighteen patients with dandruff or seborrhoeic 
derma11tis of the scalp \\Cre treated for 2 \\eeks "ith either 
an application containing betamcthasonc valcrate or an 
indistinguishable placebo preparation. The betamethasone 
,alerate preparation improved all 10 of the patients who 
recehed it and proved s1atis1ically significantly bettcr than 
the placebo prcpuration. Biopsies were taken from all patients 
at the bcginning and at the end of thc trial. A greater improve­
ment was found 1n the histological appearance or scalp skin 
in patients treatcd with betamethasone valcrate than in those 
treatcd with placebo. In 14 patients an autoradiographic 
assessment of epidcrmal proliferation was made bdore and 
after the trcatmem period by the intracutancous injcction of 
tritiated thymidine and �ubsequent biopsy of the injected 
area. The mean labelling indices of the scalp skin before 
treatmcnt \\ere 17.2 °

0 and 16.6"o for the betamethasone 
valeratc treatell group and the placebo treated groups, 
respecthcl}. Aftcr the treatment period the labelling indice,; 
were 7.9 °

0 and 13.6°., for the steroid- and placebo-treated 
patients. 

Persistent scaliness of the scalp accompanicd by a 

variable degree of pinkness of the scalp skin, "dan­

druff", is amongst thc commonesl of skin com­

plaints. 

It has been regarded as a mild varicty of scborr­

hoeic dermatitis and, histologically, eczematous 

changes are found (4), Plewig & Kligman (7) found 

that there was a high rate of epidcrmal cell production 

in this disorder. They sludied its reaction to sclenium 

sulphide preparations but, on the whole, little atten­

tion has otherwise been paid to the condition. 

Topical corticosteroid preparations are effective 

therapcutic agents for all types of eczema, though 

their mode of action is not well understood. They 

are oftcn prescribed for seborrhoeic dermatitis of 

the scalp and this investigation was designed objec­

tively to test their effectiveness and 10 learn about 

the way they work. 

PATIENTS AND METHODS 

Topica/ app/icarious 11.ied 

The preparation tested contained betamethasone valerate 
0. I•• in an atcoholic solution (Bet nova te Scalp Application). 
This active preparation was compnred with a placebo which
was idcntical apart from the steroid componcot. Activc or
placebo lotions werc randoml} allocated 10 the patients as
the} entcred the trial. The study was double blind neithcr
the patient 11or the investigators kncw the idcntity of thc
applications. Patients wcre instructed 10 usc the preparation
I\\ ice daily and 10 massage gent I} a small quantit}' into the
scalp skin. No �pecial inslruclions wcrc given as far as
shampooing was concerned and no other treatmcnts were
perm1tted. 

Pa1ien1.1 

Eightecn patients with persistent scaliness of the scalp and 
who complained of itchincss were accepted into thc study, 
The scalp skin of most of these patients "-3S slightly pink and 
in two cascs it wos oozinS, and crustcd. 

Originally it was intcncled that the skin or all patients be 
e><amined autoradiographically arter intracutaneous injection 
of tritiated th} midine. This ideal was not attained but it does 
explain the prcponderancc of patients over the age of forty 
includcd in thc study (youngcr patients bcing excluded for 
ethical reasons). The nature of the in,estigation was carcfully 
explaincd 10 all patients and thcir informed consent was 
obtainccl. There were 4 women and 14 men and their average 
age \\3� 53. 7 }Cars. 

llis10/ogicol mu/ a111oradiof(raphic i111·es1igt11ions 

Four mm punch biopsics were taken from reprcscntati,e 
areas of the scalp of all patients at the start of treatmcnt and 
at the cnd of thc 2-week Ll'ial period. In 14 patients thc biopsy 
sites were injected intracutaneously with 10 flCi of tritiated 
thym1dine (22 Ci,mmole spec. act., Batch Nos. 19 & 24, 
The Radiochemical Centrc, Amersham) 50 minutes beforc 
biopsy in order to labcl cell, autoradiographically in the 
prem1101ic DNA S} nthes1s phase. Riopsie$ "'ere proccssed by 
routinc histological mcthods and haematoxylin and eosin 
staincd se.:tions were cxumined. Autoradiographs were pre­
pared b} the dipping film method (3), using llford K2 nuclear 
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Table I. Hisrological scores before and after treatmem Table 11. Labe/li11g indices before and a{ter treatme11t 

8e1ame1ha�one , alcra1e 
1r�a1ed i;,·oup 

Mean pc.lticnt score 

Placebo-lrcalcd group 

Mean pa1ien1 scorc 

Patient 
o. 

2 

4 

7 
8 

13 
14 
19 

20 

23 
zn 

3 

6 
Il 

15 

18 
23 

Scores 

Bcfore After 

5 0 
I 0 

5! 
5 0 

6 7 
3! 0 

4J 4½ 
4 2 

5 I 

7 1 
3� ! 
4.5 1.8 

6½ 5½ 
7½ 4 
5! 8 
8 2! 
2½ ½ 

3½ 3½ 
4t I½ 
5.4 3.7 

emulsion. Exposure times \\Cre for 2. 3. and 4 weeks, after 
which thcy were dcvcloped in Kodak D.19 dcveloper. 

C/i11ica/ ll\wssmem 

Notcs wcre kept of the prescnce of scalp scaliness. i1s cxtent, 
the presence of er) thema of the scalp. and any symptoms. 
At the cnd or 1hc 1rial, a clinical ns�essmeni \\as madc of 
each palicnt using a numerical score according to 1he follow­
ing arbi1rary scale: 0- no change, 2- much worse, I= 
worse. -,.. I improved, ... 2 much tmpro,ed. 

1-lisrologlc'al asse.fi.flllent 

B1opsies ,,ere assessed before the code ,,as broken. Special 
note was made of 1he following his1ological features: spongio­
sis. acan1hosis, parakera1osis, and dermal inflammatory 
infiltrate. 

Each fcature was given a score according to an arbitrary 
scale: 0- normal, l mild change, 2 severe change. Where 
the obser�ers disagreed in the asscssment of a feature. the 
mean of the two assessments was taken and 'half-, alues' "ere 
pcrmittcd. 

A lltorudiographic OlM!ss111e111 

Au1oradiographically labellcd basal nnd supralx1s11l cell� were 
counted in thc intcrfollicular epidermis and e�pressed as a 
proportion of the number of basal cells present (labelling 
index). At lcast I 000 basal cells werc counted in cach biopsy. 

RESULTS 

Clinical 

Ten patients received betamethasone valerate scalp 
lotion. Six were 'much improved' and 4 wcrc 'im­
proved'. The score on the basis of the arbitrary 
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Bctamethasone valcrate 
trcated group 

Mean patient L.l. 
Placebo-lreated group 

Mcan patient L. I. 

Patient 
No. 

2 
4 

8 

13 
14 

19 

20 

zn 

J 

s 

6 
J I 

15 
18 

Labclling indices 
( 0 .) 

----

Bcfore After 

4.1 5.0 
24.4 8.4 
12.3 6.8 

10.3 5.4 

13.5 15.0 

18.7 7.2 
23.6 6.2 
30.7 9.8 

17.2 7.9 
4.8 5.1 

15.7 5.3 
25.9 43.4 

35.0 13.7 
6.4 4.9 

I 1.8 9.6 

16.6 13.6 

scale was '16'. (It would have been 20 if all had been 
·much improvcd'.)

Eight patients received placebo lotion, one out of 
8 was 'much improved', 3 were 'improved', one 
showed 'no change·, one was ·worse' and 2 were 
'much worse'. The scorc on thc basis of the arbitrary 
scale was ·o• (out of a possible I 6 if all had 'much 
improved'). The difference between the two groups 
was signiricant in favour of the active treatment 
(p 0.05). 

I Iistologicaf assessme111 

The mean post-treatment score of the betamethasone 
valerate treatcd group was lower than that or the 
placebo-treated group but the difference is not 
statistically significant. The post-trcatment cores 
were less than the prc-treatment scores in both 
groups (Table I). 

The pre-treatment biopsics showcd epidermal 
oedcma. Individual cells seemed to be swollen al­
though there was not a great deal of spongios.is. 
Other then this feature, the change did not dilfer 
from those of any other type of eczema. The post­
treatment biopsies showed no special fcature worthy 
of comment. 

Auroradiographic assessme11t 

There was a fall in the labclling indices in both 
groups after treatment but the difference in these 
values was more striking in the steroid-treated 
patients (Tablc 11). 
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DISCUSSION 

Dandruff appears 10 represent a mild degree of 

eczema of the scalp; a more severe form is sebor­

rhoeic dermatitis. Most types of eczema are improved 

by the application of tOpical corticostcroids, al1hough 
thcir mode of action is unknown. Some of these 

preparation� have been found ernpirically to help 

dandruff and seborrhoeic dermatitis and ror this 
rcason we decided lo under1akc the study dcscribed 

in this papcr. 

This investigation showed 1hat seborrhoeic dcrma­

titis of the scalp was significantly improved in pati­

ents treated with bctamethasone valerate application 

as compared with its unmedicated base. The clinical 

improvemenl aftcr 2 weeks' lrealment with the 

steroid was generally accompanied by a fall in the 

labelling index and a return to a more normal histo­

logical appcarance. Although lhe diffcrence between 

thc active- and placebo-treated patients in these two 

respects was not statistically significant the trend 

was in favour of thc active lotion. A greater differ­
ence would probably only be apparent in a larger 
series as the in1erpatien1 variation, particulary in 

labelling indices, was quite considerable. 

Ackerman & Kligman (I) found that severe dan­

druff was accompanied by an increased rate of 

epidermal cell production. Subsequently, il was 

found that a topical preparation formulated to treat 

dandruff and containing selcnium sulphide reduced 

thc increased epidermopoiesis (7). The present study 

has shown that although lhere is no exacl correlation, 
the clinical and histological improvemcnt is paralleled 
by a decrease in thc autoradiographic labelling indi­
ces. Whether this decrease in cell proliferation is 

secondary to healing of the eczema or is a primary 
action of betamethasone valcrate and is partially 

responsiblc for the clinical improvement, is impossible 

to say. Il is now �ell known that corticosteroids have 

an antimitotic effect on the epidermis (2, 5, 6). How­

ever, it may well be that other anti-inflammatory 

actions of the corlicosteroids are more important 
when considering their effec1 on an inflamed epi­
dermis. 

ACKNOWLEDGEM ENT 

R. M. i� in receipt of a grant from the Medical Research

Council.

REFERENCES 

I. Ackcrman, B. & Kligman, A. M.: Some observations on 

dandruff. J Soc Cosmetic Chcmists 20: 81, 1969. 

2. Fisher, L. 8. & Maibach, H. J.: The effect of corticoster­

oids on human epidermal mitotic activity. Arch Dcrmatol

103: 39. 1971.

J. Joftes. D. L. & Warren, S.: Simplificd liquid emulsion

autoradiograph). J Biol Photogr Assoc 23: 145, 1955. 

4. Lever, W. F.: In Histopathology of thc Skin. J. 8. Lippin· 

coll and Company, Philudclphia. 1967. 

S. Marks. R .. Halprin, K., FuJ..ui, K. & Graff, D.: Topicall} 

applied triamcinolone and macromolecular synthesis by 

human epidermis. J Jnvest Dermatol 56: 410, 1971. 

6. Marks, R., Pongcschirur. D. & Saylan. T.: A mcthod for

the assa} or topical corticosteroids. Br J Dermatol 88: 69,

1973. 

7. Plewig, G. & Kligman, A. M.: The cffcct of sclcnium

sulphidc on epidcrmal turnover of normal and dandruff 

scalps. J Soc Cosmetic Chemists 20: 767, 1969. 

Received Mm·ch 18, 1974 

R. Marks. M.D.

Department of Medicine
The Welsh Nationul School of Medicine

Heath Park

Cardiff. CF4 4XN

Wales

Grcat Britain 

Acla Derma1ore11er (Stoc/..holm) 54 




