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In a previous study of 16 patients with oral leukoplakias re- 
siding in San Francisco (Silverman, Renstrup ff Pindborg, 19631, 
it was shown that vitamin A administered locally in troche form 
induced temporary partial or complete remissions of some le- 
sions. A continuation series was conducted in Copenhagen in 
order to further observe and characterize this effect of vitamin A. 
The purpose of this paper is to report: 1) the clinical, histologic, 
cytologio' and hematologic findings; 2) to compare them with the 
results of the previous series; and 3) to discuss possible inter- 
relationships between leukoplakias, keratinization and carcino- 
genesis. 
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Material and Methods 

Nineteen patients with oral leukoplakias were evaluated during 
this investigation. Leukoplakia was defined similarly as in the 
previoiis study as any white patches or plaques on the oral mu- 
cous membranes that: 1) cannot be removed by scraping, 2) 
cannot be reversed by removing obvious irritants, and 3) cannot 
be classified clinically or niicroscopically as another diagnosable 
disease. Of the patients, 13 were males and 6 were females. Their 
ages ranged from 37 to 74 years. Ten of these patients have been 
followed clinically and histologically from 6 months to 7 years 
for their lesions. Prior to studying the effect of vitamin A, 
attempts to induce remissions were made by: 1) reducing or 
stopping tobacco habits and 2) smoothing teeth or constructing 
latex splints to preclude or minimize dental trauma to the 
mucosa. 

Vitamin A acetate' was given as 75,000 unit troches. The pa- 
tients were instructed to hold a troche, until it was dissolved, 
against the lesion to be examined. Since our previous study in- 
dicated a response froin 2 to 3 weeks after administration of large 
dosages, 10 troches (750,000 units) per day were prescribed. 
Observations were made at 1 and 2 week intervals. 

Before dispensing the vitamin A troches, the following ma- 
terial was obtained : photographs, cytologic smears, blood for 
serum vitamin A and carotene determinations, and 5 mm punch 
biopsies from the lesion and adjacent clinically normal appearing 
mucosa. The specimens were fixed in cold calciunibuffered for- 
malin, embedded in paraffin, cut and stained with hematoxylin 
and eosin, van Gieson, a modified Mallory and Papanicolaou 
stains. Histochemical reactions for oxidative enzymes, proteins, 
carbohydrates and lipids will he studied and reported in subse- 
quent papers. 

Each individual study was terminated when one of the follow- 
ing events took place: 1) complete remission, 2) toxic side ef- 
fects, 3) patient unwillingness to continue or 4) no indication 
that continued administration would further alter the lesion. 

1 \'i Dome A tablets, Dome Chemicals Inc., N. 'I' 
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On the last day of administration, photographs, cytologic smears, 
blood samples and biopsies were obtained. The patients were 
followed for at least 2 two-week observation periods and then 
scheduled for longer follow-up periods. 

Hirtologie Claeeificatioacl 

The following terms are used to describe the oral epithelium studied 
in this investigation: 

Keratinization: the biochemical process leading to formation of 
keratin. 

Cornificafion: the morphologic appearance of cells or cell layers 
in which keratinization assumingly has taken place. 

Hyperorthokeratosis: a pathologic condition in which the super- 
ficial layers of the epithelium are cornified, containing no nuclei 
and appearing homogenous and strongly acidophilic. In areas where 
orthokeratosis normally occurs, it has to exceed the expected thick- 
ness to be called hyperorthokeratosis. 

Hyperparakeratosis: a pathologic condition in which the outer cells 
and cell layers are flattened, contain pyknotic nuclei and exhibit a 
marked acidophilia. In areas where parakeratosis normally occurs, it 
has to exceed the expected thickness to be called hyperparakeratosis. 

Hyperplasia: a pathologic condition characterized by an enlarge- 
ment of the prickle cell layer due to an increased number of cells. 

Afrophy: a pathologic condition in which the thickness of the 
prickle cell layer is reduced doe to a decreased number of cells. 

Atypiu: a pathologic condition featured by a disorderly maturation 
of the epithelium. The changes comprise one or niore of the follow- 
ing: irregular epithelial stratification, increased density of the basal 
layer or spinal cell layer or both, increased number of mitotic figureg, 
alterations in the nuclear-cytoplasmic ratio, loss of polarity of cells, 
hyperchromatism and nuclear atypism. Abnormal mitoses are never 
observed in epithelial atypia and the basement membrane is always 
intact. 

Finding8 

Table 1 indicates the various responses to vitamin A of the 19 
patients. Five male patients had complete remissions, and 5 
males and 5 females showed partial remissions. All demonstrated 
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Table 1. 

Effecb of Vitamin A on Oral Lcokoplakine 

Vitamin A Remission 
Daily Duration 

Dosage (Days) Patient Age Sex SXe 

1 

2 

3 

I 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

43 

43 

70 

70 

69 

51 

69 

.56 

58 

7 1  

76 

55 

48 

52 

72 

17 

46 

37 

64 

ct 
ct 
d 
3 
9 
6 
9 
9 
d 
ct 
d 
9 
d 
8 
0 
ct 
6 
Q 
6 

Cornmissures 

Cheeks 

Cheeks 

Cheek 

Pslatc 

Commissures 

Tongue 

Tongue 

Cheek 

Pillar 

Cheek 

Cheek 

Check 

Commissures 

Tongue 

Commissures 

Tongue 

Commissures 

Commissures 

150,000 

750,000 

600,000 

750,000 

750,000 

750,000 

600,000 

600,000 

750,000 

750,000 

750,000 

600,000 

750,000 

750,000 

600,000 

600,000 

750,000 

450,000 

730,000 

23 

21 

21 

32 

11 

16 

16 

14 

23 

18 

13 

16 

14 

23 

14 

14 

12 

12 

12 

Partial 

Partial 

Complete 

None 

Partial 

Complete 

None 

Part i a 1 

None 

Complete 

Complete 

Partial 

Partial 

Partial 

Partial 

None 

Partial 

Partial 

Complete 

recurrences within 2 weeks. The remaining 4 patients did not 
have any significant iiiiprovenients of their lesions. Where remis- 
sions took place, the maximum changes occurred within a 2-week 
period. 

Table 2 classifies histologically the lesions studied and com- 
pares clinical and microscopic changes induced by vitamin A. 
Leukoplakias, histologically showing either hyperorthokeratosis 



T
ab

le
 2

. 
C

lin
ic

al
 a

nd
 M

ie
ro

sc
oD

ic
 C

or
np

ar
ho

us
 o

f 
L

ea
ko

ol
ak

ia
s 

in
 R

es
po

ns
e 

to
 V

ita
m

in
 A
 

Pa
tie

nt
 

Se
x 

R
em

is
sc

on
 

K
er

at
os

es
 

Pr
ic

kl
e 

C
el

l 
L

ay
er

 
In

fl
am

m
at

io
n 

C
om

m
en

ts
 

B
ef

or
e 

En
d 

B
ef

or
e 

E
nd

 
B

ef
or

e 
E

nd
 

3 
d 

C
om

pl
et

e 
H

yp
er

or
th

o 
H

yp
er

pa
ra

 
N

or
m

al
 

N
or

m
al

 
+ 

10
 

d 
C

om
pl

et
e 

H
yp

er
or

th
o 

H
yp

er
or

th
o 

A
tr

op
hy

 
A

tr
op

hy
 

+ 
11

 
8 

C
om

pl
et

e 
H

yp
er

or
th

o 
N

on
e 

A
tr

op
hy

 
N

or
m

al
 

+ 
H

yp
er

or
th

o 
H

yp
er

pl
as

ia
 

H
yp

er
pl

as
ia

 
+ 

+ 

2 
d 

P
ar

ti
al

 
H

yp
er

pa
ra

 
N

on
e 

H
yp

er
pl

as
h 

A
tr

op
hy

 
+ 

+ 

8 
9 

Pa
rt

ia
l-

 
H

yp
er

or
th

o 
H

yp
er

or
th

o 
N

or
m

al
 

N
or

m
al

 
+ 

+ 
12

 
Q 

P
ar

ti
al

 
H

yp
er

or
th

o 
H

yp
er

pa
ra

 
A

tr
op

hy
 

A
tr

op
hy

 
+ 

13
 

d 
P

ar
ti

al
 

H
yp

er
or

th
o 

H
yp

er
pa

ra
 

N
or

m
al

 
N

or
m

al
 

+ 
+ 

14
 

8 
Pa

rt
.ti

al
 

H
yp

er
or

th
o 

H
yp

er
or

th
o 

A
tr

op
hy

 
N

or
m

al
 

+ 
15

 
Q 

P
ar

ti
al

 
H

yp
er

or
th

o 
H

yp
er

pa
ra

 
N

or
m

al
 

N
or

m
al

 
+ 

17
 

P
ar

ti
al

 
H

yp
er

or
th

o 
N

on
e 

N
or

m
al

 
H

yp
er

pl
as

ia
 

+ 

4 
N

on
e 

H
yp

er
or

th
o 

H
yp

er
or

th
o 

A
tr

op
hy

 
A

tr
op

hy
 

+ 
+ 

7 
Q 

N
on

e 
H

yp
er

or
th

o 
4 

H
yp

er
or

th
o 

A
tr

op
hy

 
A

tr
op

hy
 

+ 
9 

8 
N

on
e 

H
yp

er
pa

ra
 

+ H
yp

er
pa

ra
 

H
yp

er
pl

as
ia

 
N

or
m

al
 

+ 
+ 

H
yp

er
pa

ra
 

6 
d 

C
om

pl
et

e 
H

yp
er

pa
ra

 
+ H

yp
er

pa
ra

 
A

tr
op

hy
 

N
or

m
al

 
+ 

+ +
 

Sp
ec

kl
ed

 

+ 
Sp

ec
kl

ed
 

H
yp

er
pl

as
ia

 

H
xp

er
pa

ra
 

N
on

e 
H

yp
er

pl
as

ia
 

H
yp

er
pl

as
ia

 
E

pi
th

el
ia

l 
A

ty
pi

a 

19
 

d 
C

om
pl

et
e 

H
yp

er
pa

ra
 

H
yp

er
pa

ra
 

A
tr

op
hy

 
A

tr
op

hy
 

1 
8 

P
ar

ti
al

 
H

yp
er

pa
ra

 
+ H

yp
er

pa
ra

 
A

tr
op

hy
 

A
tr

op
hy

 
+ 

+ 
Sp

ec
kl

ed
 

H
yp

er
pl

as
ia

 
H

yp
er

pl
as

ia
 

N
on

e 

N
on

e 
N

on
e 

A
tr

op
hy

 
A

tr
op

hy
 

E
pi

th
el

ia
l 

A
ty

pi
a 

5 
Q 

P
ar

ti
al

 
H

yp
er

pa
ra

 
H

yp
er

pa
ra

 
H

yp
er

pl
as

ia
 

H
yp

er
pl

as
ia

 
+ 

+ 
Sp

ec
kl

ed
 

N
on

e 

H
yp

er
pa

ra
 

18
 

8 
P

ar
ti

al
 

H
yp

er
or

th
o 

H
yp

er
pa

ra
 

N
or

m
al

 
N

or
m

al
 

+ 
+ 

H
yp

er
pa

ra
 

16
 

8 
N

on
e 

H
yp

er
pa

ra
 

4 
H

yp
er

pa
ra

 
A

tr
op

hy
 

A
tr

op
hy

 
H

yp
er

pl
as

ia
 

H
yp

er
pl

as
ia

 
+ 

+ +
 

Sp
ec

kl
ed

 



EX FOLl AT I VE CYTOLOGY 

9 EFFECT OF VITAMIN A EFFECT OF VITAMIN A 
5 CYTOPLASMIC ACIDOPHILIA DENUCLEATION 
a 

IEF EL(! i wm! PARllAl 

Fig. 1. 

or hyperparakeratosis or a coinbination of both, have the capa- 
city to respond to vitainin A when applied locally. In 16 of the 
19 patients, the epithelium transformed microscopically to lesser 
degrees of cornification or became unkeratinized. In the 3 other 
patients, 2 of whom showed partial clinical remission of their 
lesions, there was no evidence of histologic changes. Variations 
in the width of the prickle cell layer showed neither a consistent 
response to vitamin A nor to clinical changes. The presence, 
absence or change in inflaniniafion showed no correlative pattern 
with alterations of the lesions. Two patients with epithelial 
atypia clinically improved during vitamin A administration. 
Specimens from adjacent normal appearing miicosa all micro- 
scopically displayed normal morphologic characteristics before 
and at the end of vitamin A administration. 

Effects of vitamin A reflected by exfoliated cells are presented 
in Figure 1. These data obtained from cytologic scrapings illu- 
strate a tendency towards a decrease of deniicleation and cyto- 
plasmic acidophilia. 
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TOTAL VITAMIN A SERUM LEVELS IN RESPONSE TO VITAMIN 4 TROCHES 
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O=END 

=BEFORE 

Fig. 2. 

Patient serum vitamin A levels before and at the end of vita- 
min A administration are compared in Figure 2. The increase 
in serum levels bears no correlation to the responses either of 
remission or toxicity. Serum carotene levels were unaffected 
(Table 3). 

Eleven of the 19 patients experienced side effects from the 
vitamin A (Table 4). Combinations of dry skin, pruritus and 
skin rash were the most common findings. Upon discontinuation 
of the vitamin, the signs and symptoms would disappear within 
2 weeks. No correlation was apparent between the amount of 
increase of serum vitamin A level and the appearance of side 
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effects. Three of the eleven patients with toxic manifestations 
were prematurely discontinued until the signs and symptoms dis- 
appeared. Upon readministration of a reduccd daily intake 
(750,000 to 600,000 units), all 3 patients were able to participate 
in the study free of toxic side effects. 

The oral dissolution times for the troches showed no corre- 
lation with clinical responses (Figure 3). 

Physical examinations and histories revealed no significant 
associated medical findings. Also, removal of all oral irritants 
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Fig. 3. 

Dissolution time for 75,000 units vitamin A troches. 
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did not lead to remission of any lesions. Therefore, all the leuko- 
plakias studied were considered to be of unknown origin. 

DISCUSSION 

On 2 different patient populations, one of 16 from San Fran- 
cisco (Silverman, Renstrup & Pindborg, 1963), and one of 19 
from Copenhagen, similar responses to vitamin A troches used 
locally on oral leukoplakias were observed. In both series, one 
quarter of the patients experienced complete remission. All of 
these 9 patients were males, while the overall sex distribution in 
both series was 23 males and 12 females. Even though the majo- 
rity of women patients were post-menopausal, differences in 
tissue steroid concentrations may still be suspected. 

In rats, an antagonism between vitamin A and estrogen has 
been demonstrated (Kahn 1954) ; and Fell (1963) has demon- 
strated an antagonism between vitamin A and hydrocortisone in 
an organ culture system using the epidermis of chicken embryos. 
In attempting an explanation of this phenomenon, Fell states that 
autoradiographic studies in her laboratory with radioactive cys- 
tine an inorganic sulphate suggest that basal cells and early dif- 
ferentiated cells in keratinizing epithelium have a mechanism for 
producing sulphated mucopolysaccharides. This mechanism, 
which is lost during keratinization, is not stopped in the pre- 
sence of vitamin A. She speculates that lysosomal proteases are 
released which break down the precursors of keratin in the epi- 
dermal cell (Dingle 19611, and that certain steroids may inhibit 
the release of these hydrolases. 

However, this is not an all or none response, for half of the 
partial remissions occurred in female patients. It is interesting 
to note that in 2 previous reports (Zegarelli, 1959; Fryer, 1961), 
the 3 patients who experienced complete remissions in response 
to vitamin A were males. The large series of Smith (1962) did 
not differentiate the responders by sex. I)Zulay & Urbach (1959) 
report that one of the two complete responders to vitamin A was 
a female. 

The fact that remissions to vitamin A occur, prompts two im- 
portant avenues of investigation. First, it allows an opportunity 

44 - Acfa odont. scand. Vol. 21. 



j6J SOL SIL\’EHMA?r‘ JR., DHETE HENSTHUP AND JENS J. PINDBORG 

for a stepwise study of the keratinization process underlying 
most leukoplakias. Such data combined with natural histories 
may yield clues, not only to the basic steps of keratinization, 
but also to carcinogenesis, which is definitely related to some 
leukoplakias ( Yindborg, Renstrrcp, Poulsen & Silverman 1963). 
Second, if reversing leukoplakias may prevent the occurrence 
of some carcinomas that are unpredictably associated with these 
lesions, a search should be intensified for substances with vita- 
min A-like activity, that have antagonistic actions on keratini- 
zation without vitamin A toxicity. 
No attempt was made in this study to utilize or analyze vitamin 

A as a therapeutic measure. High dosages of vitamin A were 
used to insure a maximum response in a high percentage of 
patients. There is no apparent correlation between age, site of 
lesion, histologic type or serum vitamin A levels and either re- 
missions or toxicities. It is of interest that remissions and re- 
currences of leukoplakia take place hetween 1 and 2 weeks. 
However, in one patient (No. 19) at the end of a 4-week post- 
vitamin follow-up period, the lesion still appeared markedly im- 
proved compared to the initial appearance. This prolonged im- 
provement also occurred in one patient in the previous series. 

An increase in the number of mitotic figures was observed in 
all specimens at  the end of vitamin A administration. Increases 
in mitotic figures suggest that there may exist a relationship 
between the site of action of vitamin A on nuclei that are still 
mitotically active, epithelial renewal rates, and time needed 
during maturation for cornification to take place. This suppo- 
sition is indirectly supported by the observations of transforma- 
tions of hyperparakeratosis and hyperorthokeratosis to lesser 
degrees of cornification, which may be due to stimulation of 
mitotic activity and acceleration of epithelial turnover. Also, 
Rensfrifp (1963) reported that the mitotic activity of a group of 
leiikoplakic specimens classified as  hyperparakeratotic was 4 
times greater than that of a group of lesions classified as hyper- 
orthokeratotic. On the other hand, there is much laboratory 
data indicating effects of vitamin A on various biochemical 
systems that may antagonize keratin formation (Balakhovsky & 
Drozdova 1957, Dingle 1961, Fell 1963, Flesch 1962). 

Jackson d? Fell ( 1963) have demonstrated electronniicrosco- 
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pically that vitamin A on embryonic chicken skin in organ cul- 
ture leads to a lack of density and disappearance of filaments in 
basal cells. These filaments, when present, coalesce to form tono- 
fibrils, which are associated with keratin formation. They again 
suggest that vitamin A may inhibit the synthesis of this fibrous 
protein or catabolyze the fibers after synthesis by releasing cel- 
lular hydrolases. At the present time, the differences in corni- 
fication of the various oral mucosal sites have been explained 
only by functional irritation. In studying 4 oral regions of a group 
of mice, Meyer, Medak & Weinmann (1960) have indicated re- 
lationship between mitotic indices, growth rates and epithelial 
width. 

Five of the patients demonstrated clinically speckled-appearing 
leukoplakias, which have been associated with epithelial atypia 
and carcinoma (Pindborg, Renstrup, Pouben & Silverman 1963). 
Two of these patients were classified microscopically as epithe- 
lial atypia, which is assumed to be a premalignant change. It is 
interesting that these two patients, as well as an additional pa- 
tient with a speckled-appearing lesion without associated micro- 
scopic epithelial atypia, experienced clinical remissions of their 
lesions after vitamin A administration. Smith (1962) reported 
on 34 patients with lesions classified as dyskeratotic or pre- 
malignant. After 300,000 to 600,000 units of vitamin A for periods 
varying from 3 to 6 months, he stated that the lesions showed 
some epithelial improvement without any changes in the micro- 
scopic picture. 

Specimens were obtained from adjacent normal appearing 
mucosa, as well as from the lesions, before and at the end of 
vitamin A administration. This tissue will be studied by histo- 
chemical techniques for changes in proteins, carbohydrates and 
lipids. The material may yield contrasts between normal and 
abnormal features of keratinization, leading to clues to leuko- 
plakia and carcinogenesis. 

Cytologic scrapings revealed abnormal cells from the 2 patients 
with epithelial atypia. This prompted further investigations and 
indicates the value of this technique as an adjunct to biopsy. 
The other 17 patients in this study all exhibited normal exfolia- 
tive cytologic smears, except for increased cytoplasmic acido- 
philia, denucleation and occasional nuclear enlargement. After 
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vitamin A adminislration, there was in most instances a reduc- 
tion of acidophilia and denucleation, but a slight increase in 
nuclear size. It is not known whether the acidophilia observed 
in these cells is associated wilh cell aging, keratin formation or 
some other biochemical phenomena. Some of the discrepancies 
in results of the differential counts in the partial responder 
group may be due to inadequate sampling. It is interesting to 
observe that although biopsy sections of hyperorthokeratotic 
specimen give an appearance of the stratum corneum being an 
amorphous mass of protein, careful cytologic scrapings indicate 
that most or all of the superficial cells are still intact. 

A previous report (Silvernirtn, Renstrup & Pindborg 1963) dis- 
cussed both the historical aspects and potential mechanisms of 
action of vitamin A, and presented a detailed analysis of the 
clinical and laboratory findings. The present study has not con- 
tradicted any of the assertions made in that article. However, 
several observations of variances can be made. The serum vita- 
min A Icvels in the Copenhagen palients were uniformly lower 
than those of the San Francisco group. This may be explained 
either by a difference based upon geographic location and en- 
\4ronment or by a difference induced by handling of the speci- 
mens, although the same laboratory and analytical procedure 
were used. In the previous series, a mucous metaplasia was re- 
ported in one case after 6 weeks. No such change was seen in 
the present study. This may have been due to the much shorter 
vitamin A exposure time utilized in the Copenhagen group. 

Further reports derived from material obtained in this study 
dealing with mitotic activity, electrontnicroscopic observations 
and histochemical evaluations will be forthcoming. 

SUMMARY 

Nineteen patients with oral leukoplakias were given 450,000 
to 750,000 units of vitamin A daily in troche form for periods 
ranging from 2 to 3 weeks. Five male patients had clinically 
complete remission of their lesions, while 5 other males and 5 
females experienced partial remission. After discontinuing vita- 
min A, all lesions recurred within 2 weeks. 
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At the end of vitamin A administration, the microscopic exami- 
ations showed that 16 of the 19 lesions had transformed to lesser 
degrees of cornification or became unkeratinized. In 3 lesions, 2 
of which showed partial clinical remission, there were no histo- 
logic evidences of epithelial changes. 

Serum vitamin A levels increased from 2 to 100 times the pre- 
vitamin levels. However, the serum concentration showed no 
correlations with responses. Eleven patients showed side effects 
from the vitamin A. Dry skin, pruritus and rash were the most 
frequent toxic signs and symptoms. 

Exfoliative cytology reflected the antagonistic effect of vita- 
min A on keratinization. Comparing before and end-of admini- 
stration specimens, there were general decreases in cytoplasmic 
acidophilia and denucleation. From 2 patients, cells suspicious 
for malignancy were obtained, the histologic sections in both 
cases were interpreted as epithelial atypia. Both patients showed 
temporary remission in response to vitamin A. 

The results of this study on a group of patients from Copen- 
hagen were similar to those reported previously on a group of 
patients from San Francisco. 

Tissue obtained during this study will be evaluated for mitotic 
activity, ultrastructure with electronmicroscopy, and histoche- 
mical reactions for enzymes, proteins, carbohydrates and lipids. 

The mechanism of action, which is assumed to be a local effect, 
is discussed. 

R ~ S U M B  

ETUDES SUR LES LEUCOPLASIES BUCCALES 
VII. RECHERCHES COMPLfiMENTAIRES SUR LES EFiFETS DE LA 

VITAMINE A SUR LA KfiRATINlSATION 

Dix-neuf patients presentant des leucoplasies buccales ont 
resu, sous forme de tablettes, des doses de 450.000 h 750.000 
unit& de vitamine A par jour pendant des periodes allant de 
2 ii 5 semaines. Cinq patients du sexe masculin ont present6 une 
rkmission complete des signes cliniques, tandis qiie cinq autres 
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sujets du sexc niasculin et cinq sujets du sexe fCminin pr6sen- 
taient une r@mission partielle. Aprbs arrdt de I’administration 
de vitamine A, on a assist4 i une rkcidive de toutes les Ibsions 
en I’espace de deux semaines. 

A la fin de I’administration de vitamine A, I’examen micro- 
scopique a rCvClC que 16 lesions sur 19 avaient CvoluC vers un 
moindre degrC de keratinisation ou m h e  vers une absence de 
kkratinisation. Dans 3 ICsions, dont 2 prCsentant une rCmission 
clinique complbte, l’exanien histologique rCvClait l’absence d’al- 
tkrations 6pithCliales. 

Le taux de vitamine A dans le sCrum augmentait de 2 A 100 
fois par rapport au taux avant administration de vitamine A. 
Le taux du s h i m  ne presentait cependant pas de corrClation 
avec la rdponse au traitenlent. Chez onze des patients, il s’est 
produit des reactions secondaires A la vitamine A. SCcheresse de 
la peau, prurit et eruptions ont 6th les signes #intoxication les 
plus frCquents. 

L‘examen cytologique des squamcs reflCtait I’action antago- 
niste de la vitamine A sur la kCratinisation. Si l’on compare des 
specimens avant administration et des specimens aprbs admi- 
nistration de vitamine A, on observe une diminution gCnCrale 
de I’acidophilie du cytoplasnie et de la dCnuclCation. Chez deux 
patients, des cellules sitspectes de malignit6 avaient CtC recueil- 
lies. Les coupes histologiques avaient dans les deux cas CtC inter- 
prPt6es conime des cas d’atypie CpithCliale. Ces deux patients 
ont rCagi & la vitalnine .4 par une rbmission temporaire. 

Les resultats de cette ktude faite stir un groupc de patients 
de Copenhague etaient similaires aux rksultats rCfCrCs prCcCdem- 
ment cancernant un groupe de patients de San Francisco. 

Les tissus recueillis au cows de cette Ctude seront considbrds 
en ce yui concerne I’activitC mitotique, en ce qui concerne l’ultra- 
structure, a I’aide du microscope Clectronique, et en ce qui con- 
cerne les rCactions histochiniiques pour dCceler les enzymes, les 
protbines, les hydrates de carbone et les lipides. 

Le mecanisme de cette action, probablement un effet local, fait 
I’objet d’une discussion. 



STUDIES IN ORAL LEUKOPLAKIAS 569 

ZUSAMMENFASSUNG 

UNTERSUCHUNGEN OBER LEUKOPLAKIEN DER MUNDSCHLEIMHAUT 
VII. WEITERE UNTERSUCHUNGEN UBER DIE WIRKUNG 

DES VITAMINS A AUF KERATINISIERUNG 

Neunzehn Patienten mit Leukoplakien der Mundschleimhaut 
wurden in Perioden von zwei bis funf Wochen 450.000 bis 
750.000 Vitamin-A-Einheiten in der Form von Pastillen gegeben. 
Fiinf mannliche Patienten zeigten eine vollstandige klinische 
Heilung ihrer Affektionen, wahrend fiinf andere mannliche so- 
wie funf weibliche Patienten eine teilweise Heilung zeigten. Nach 
Beendigung der Eingabe von Vitamin A traten alle Affektionen 
innerhalb von zwei Wochen wieder in Erscheinung. 

Gegen Ende der Vitamin-A-Eingabe ergaben mikroskopische 
Untersuchungen, dass 16 aus den 19 Leukoplakien sich in leich- 
tere Grade der Keratinisierung geiindert hatten bzw. ohne Kera- 
tinisierung geworden waren. In drei Fallen, wovon 2 eine teil- 
weise klinische Heilung zeigten, wurden keine histologischen An- 
zeichen epithelialer Anderungen vorgefunden. 

Der Vitamin-A-Spiegel im Blutserum stieg auf das zwei- bis 
hundertfache des Niveaus vor der Behandlung an, aber die Kon- 
zentration im Serum zeigte keine Ubereinstimmung mit der ort- 
lichen Wirkung. Elf Patienten zeigten Nebenwirkungen aus der 
Vitamin-A-Behandlung. Trockene Haut, Pruritus und Ausschlage 
waren die hlufigsten toxischen Erscheinungen. 

Zytologische Untersuchungen abgestossener Zellen zeigten die 
antagonistische Wirkung des Vitamins A auf die Keratinisierung. 
Durch Vergleiche von Zellenproben aus der Zeit vor und der 
Zeit nach der Behandlung wurde ein grosser Riickgang im Hin- 
blick auf zytoplasmatische Acidophilie und Denukleation fest- 
gestellt. Bei zwei Patienten wurden Zellen vorgefunden, die der 
Biisartigkeit verdachtig waren. Die histologischen Anderungen 
wurden in beiden Fallen als Epithelatypie gedeutet. Beide Pa- 
tienten zeigten voriibergehende Besserung nach einer Behand- 
lung mit Vitamin A. 

Die Ergebnisse aus dieser Untersuchung einer Gruppe von Pa- 
tienten aus Kopenhagen stimmten mit den friiher veroffentlich- 
ten Ergebnissen betreffend eine Gruppe von Patienten aus Son 
Franzisko fiberein. 
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Im Verlaufe dieser Untersuchung eingesaiimelte Gewebepro- 
ben werden einer genaueren Untersuchung auf niitotische Akti- 
vitlt, Ultrastruktur (mittels Elektroneniiiikroskopie) und histo- 
cheniische Reaktionen auf Enzyme, Eiweisstoffe, Kohlenhydrate 
und Fettstoffe unterworfen. 

Der Wirkungsmechanismus, der als eine ortliche Wirkung an- 
gesehen wird, wird erartert. 
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