
t
tJ¡L-.X— -------- -'_____________________________________________ i £ l

A cta  ana t .  101: 187-191 (1978)

Comparative morphometric analysis of vermilion border 
epithelium and lip epidermis

H. E. Lanfranchi' and B. M . de Rey

D epar tm en t  o f  Oral Pathology, Faculty  o f  Dentistry, Universi ty o f  Buenos Aires and  D epar tm ent  
o f  Radiobiology,  N ational  A tom ic  Energy Com m ission ,  Buenos Aires, Argentina

kev words. Morphomet r i c  • Vermilion border  ■ Lip ■ Cattle • Histologic ■ Epithelium 

Abstract. A comparat ive morphometr i c study of  lip epithelia in cattle, rats, and humans was 
under taken using stereological techniques.  Vermilion border  and skin specimens of  cattle, rats 
and humans were processed under  standardized condit ions for light microscopic observation.  
Stereological techniques were employed to obtain volumetric densities of  each epithelial layer. 
The results obtained show that al though the absolute volume o f  each epithelial s t ratum of  the 
vermilion border and o f  the skin varíes markedly in the difíerent species studied. the relative 
volume of  these strata in relation to the entire epithelium is similar in all epithelia.

Introduction

The oral  epithelium has peculiar characteristics ac- 
cording  to its location in the oral cavity. The mor-  
phologic features o f  (lie vermilion border  epithelium 
difTer f rom those o f  the epithelia o f  the adjacent  skin 
and  mucosa. Several au th o rs  [Schroeder and  M unzel- 
Pedrazzoli 1970; H ashim oto  1971; Sauter  and  W eibel 
1971; de R ey  and  Klein-Szanto  1972; A m a kiri  1973; 
Landay  an d  Schroeder  1973; M eyer  and  Schroeder 
1975; Sauter  and  Loud A lden  1975] have used m o r ­
phom etr ic  m ethods  to describe the oral m ucosa  and  
the skin in different areas. However, quan ti ta t ive  da ta  
on the epithelium o f  the vermilion border  are  not 
available. T he  a im  of  this study was the quan ti ta t ive  
eharacter iza tion  o f  the vermilion border  epithelium in 
several species using stereologic techniques, and  to
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com parative ly  s tudy the h istoarchitecture  o f  this ep i­
the lium  vvith tha t  o f  the epidermis o f  the ad jacent  lip 
skin. Three  dillerent species o f  m am m als ,  in which the 
m orpholog ic  characterist ics o f  these tissues differ con- 
siderably, i.e. rat, cow and  m an ,  were used (o com pare  
the various layers o f  these epithelia.

.Materials and methods

Ten lips o f  cows and  adult  W ista r  rats as well as 
ten h u m an  lips were prepared  for  this study. All 
samples were fixed in 20%  form aldehyde and  em- 
bedded in paraffin. Sections o f  approx im ate ly  7 //m 
were sta ined with hematoxylin  and  eosin. T he  appli-  
cation o f  stereological  principies permits  the evaluation 
o f  volume densities (Vv ) o f  the s tructures observed in 
tissue sections.

The general  principies for the correct use o f  this 
p aram ete r  have been extensively described by lY eihele t 
al. [1966], T he  m o rphom etr ic  m easurem ents  were done 
by surveying con t iguous  microscopic fields, covering



F i g . l .  Light  m icrograph  o f  a  paraffin-embedded 
section sta ined with hematoxylin  and  eosin. a Lip ver- 
milion border  (cattle). x 80. b Lip skin (cattle). x 80. 
c Lip vermilion border  (rat). x 400 .  d Lip skin (rat). 

'  400.



the skin section at  a magnil icat ion o f  x 1,000 for rats 
and  hu m an s  and  x 80 for cattle. A rec tangular  grid of  
200 poin ts  was superim posed  always with the same 
o r ien ta t ion  on each field by m eans o f  an ocular  ret¡ele. 
In each section the whole epithelium an d  a por t ion  of  
the undcrlying connective tissue were scanned. The 
to tal  n u m b e r  o f  such points (P  skin) an d  the n u m b e r  
o f  those points overlying dilTcrent s t ra ta  were re- 
corded and  then used to calcúlate the vo lum e fraction 
o r  volume density  (Vv) o f  each o f  these strata.

The volume density  (V v) can bees t im a ted  by count-  
ing the points o f  a test sys tem projected on the dilTerent 
s truc tures (in this case epithelial layers, Pi) in relat ion 
to the total n u m b e r  o f  points  (Pt) projected on the 
whole epithelium:

P s t ra tum  
Vv es tra tum  =  ---------------- .

P skin

The following da ta  expressed in m m ’/cm 1 were 
finally collected:

Volume density  o f :
Vv D dermis port ion
Vv B bas a l la y e r
Vv S spinous layer
V v G granulous  layer
Vv C horny  layer

The entire  tissue under  s tudy was:
V v D +  Vv B +  Vv S +  Vv G +  Vv C =  1,000 m m 1/ 
1 cm 1.

Based upon  the classical stereological  principies the 
bidimensional test system o f  points  corre sponds to a 
trid imensional  prism of  0.5 m m 3.

T he  knowledge o f  this volume and  o f  the volume 
frac tions o f  the epithelial layers yields, by perform ing 
simple calculations, the following param eters:

(1) The volume o f  each s t ra tum  relative to the total  
volume of  the test system (prism)
V relat s t r a tu m  =  V v s t ra tu m  x test system volume.

(2) The abso lu te  height  (thickness) o f  each s t ra tum

V relat. s tra tum
h s t ra tum  = ------------------------- .

test system area

(3) The percentage o f  each s t r a tu m  relative to  the 
total  epithelium.

Results

Histologic characteristics o f  the analyzed 
epithelia can be observed in figure 1.

The epithelial layers of  cattle exhibit  sig- 
nificantly higher valúes than those of  rats and 
humans.  Table I shows the volume density of  
the epithelial layers o f  the vermilion border 
and o f  the skin of  the studied species. A one- 
way analysis o f  variance contrast ing the 
media of  the st rata volume density showed 
significant difference among  these valúes 
(p Sí 0.99).

Figure 2 represents the thickness of  the 
different epithelial layers of  the skin and of  the 
vermilion border  o f  the three studied species. 
As can be seen, the vermilion border  o f  cattle

Table I. Volume density  (Vv ) evaluation  o f  vermilion border  epithelium and  skin epithelium in lips o f  cattle, 
r a ts  and  hum ans

Stra ta Vermilion bo rd e r  e p i the l ium 1 Skin e p i th e l iu m 1

cat tle 
x ±  SD

rats 
x ±  SD

h um ans  
X ±  SD

cattle 
x ±  SD

rats 
x ±  SD

h um ans  
x ±  SD

C orneum 93 ±  14 14 ±  2 16 ±  3 60 ±  22 14 ±  3 16 ±  4
G ran u lo su m - 7 ±  0 - 57 ±  14 4 ±  1 8 ±  2
Spinosum 527 ±  6 44 ±  11 91 ±  8 222 ±  47 14 ±  5 30 ±  9
Basale 54 ±  7 7 ±  2 11 ±  3 47 ±  10 6 ±  2 10 ±  0

1 All da ta  a re  expressed as m m 3/cm 3 o f  the  whole tissue.
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F ig .3 .  D iagram  o f  epithel¡al 
ihickness characterizing  the 
vermilion b o rde re p ithe l ium .
Valúes calculated as percentdges of  
epithelial tissue.

80  -  

6 0  -  

4 0  -

Corneum Granulosum

Cattle 

\ / A  Rat

Spinosurn Basale

F ig .4 .  D iag ram  o f  epithelial 
th ickness charac ter iz ing  the skin 
epithelium. Valúes calculated as 
percentage o f  the entire  epithelium.



has a thickness o f  880 ^ m ,  that  of  man 
180 / im and that  of  the rat 105/¿m. Moreover,  
the corresponding skin has a thickness of  500, 
70, and 30 ¡xm respectively.

The volumetric st ratum composi t ion of  the 
three epithelia is expressed as percentage of  
the entire epithelium in figures 3 and 4. The 
basal layer of  the vermilion border  epithelium 
occupies 8 -11% of the whole epithelium, the 
spinous layer 59-78% and the horny layer 
13-19%. A one-way analysis of  variance con- 
trast ing the media of  the percentage o f  volume 
occupied by each layer of  the corresponding 
tissues under  study showed no significant 
difterence among  these media (p >0 .99) .

Diseussion

The main objective of  our  study was to 
evalúate morphometr i c  data of  the difieren! 
epithelial layers. Using stereologic methods 
we could characterize the epithelia as regards 
their absolute volumes and thicknesses as well 
as the volume density o f  each of  their layers.

The evaluated results show that  the valúes 
o f  volume and thickness of  the vermilion 
iorder are two times higher than those of  the 

skin. This fact would indícate a specialized 
function characterizing the epithelium lying 
between the mucosa and the skin o f  the lip.

The data  gathered in our  study indícate 
that  al though the ratio between the epithelial 
thickness was 8: 1 for cattle versus rats and 
5:1 for cattle versus humans,  each epithelium 
was proport ional ly composed by almost the 
same amount  of  basal,  spinous,  granulous and 
horny constituents.

Homeostat ic  mechanisms would act as re- 
gulators of  the relative volume relationship 
between the epithelial layers [Elgjo et al. 1971; 
Bullough 1972].
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