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Epidermal Tight Junctions Function and Its Application

Shohei KURODA

Abstract

Tight junctions (TJs) among adjacent epithelial cells control paracellular permeability of solutes, and function

in maintaining cell polarity by fencing lipid bilayer components into demarcated apical and basolateral domains. In pre-

sent study, we investigated the role of epidermal TJs on two skin physiological events, “the epidermal calcium ion

(Ca2�) gradient” and “the polarized lamellar body (LB) secretion.” Both events are very important in maintaining

healthy skin. We hypothesized that TJs might form the extracellular Ca2� gradient in epidermis by sealing the cell�
cell contact at the stratum granulosum and allow LBs to be normally secreted toward the stratum corneum (SC) by

giving granular cells polarity. In our experiments, we demonstrated that TJs control not only the intercellular calci-

um permeability but also the polarized LB secretion in the skin equivalent. Highly concentrated extracellular Ca2�

is well known as an essential element to induce di#erentiation of epidermal cells, while di#erentiation of epidermal

cells is closely related to LB maturation. Also, the lipid secretion from LB is essential for intercellular lipid forma-

tion to provide SC barrier function. Therefore, TJs should be responsible for linking a series of processes from epi-

dermal di#erentiation to SC barrier formation. Moreover, a recent study shows that TJs should also be involved in

epidermal barrier function in the skin. Thus, our findings suggest that TJ should have a crucial role, not only in

epidermal barrier function, but also in both the epidermal di#erentiation and SC formation. Based on this study, we

propose a novel theory for skin care. The conventional approach for skin care has been mainly to apply externally

the ingredients which are similar to intercellular lipids and natural moisturizing factors. According to our research,

however, taking care of TJs could promote a positive internal reaction from both epidermis and SC, which should

greatly help maintain healthy skin.

Key words: tight junction, skin barrier, calcium gradient, lamellar body.

���������� !"�#$%&�'(�)*
+�,	-./"012 ��./�3#��
4567
,	"01(�)89:;<�$12 �
�=>145
6��)? @�AB7C��$1(�)DE$-$7?
��F�"? ���GHI1������	
��
(TJ)J456����K&LM#�$1N�O7PQ
�
;R�-��SM2 TJ�)T�U�VW�U��
=$�? XJ6YZ[\�GHI1U�]U�D^_"
012 `abcd;�e[fg)hij���=>1
TJ7kM-l�456mn�#���#�$1(�&

;R�#M1)2 ���op? $9'R�e[fg7q
�r�s+��U� (NHEK)�=$�J TJt���
u	v�wx=8y�vz{456���GH&|}#
�$12), 3)2 #R#-7;? l�456��~����
R;�� TJ��

���t�&��#MJ�)�-

$2 �("�Q)? �� TJ�
����&�
I1�
9? F��- TJ��&���

���t��'$�
��#M^L? �� TJ7ABU���=8yU�D�
v����t�&��I1^L&�M2 ��)? �<;
�� TJ�kM-
�����N�O��J�? j��
�6��������'$��oI12

1. � �

��#MABU�&��I1M��)? ��B�GH
I1����U��Z[
i���� (Ca2�)7�	"
012 VicanovaVMenon;)U�� Ca2���7r�
���GHI1�>"-94)? ������*+�,	
"01(�&�o#M5)2 #R#-7;? - U��
Ca2���7��¡���¢<1R�'$�)
;R�
-��$-$2 �("£<£<) TJ����456�

¤f¥��¦§¨©ª« ¡¬­®¯ �
�°­®�
±244�0812 ²�³´µ¶·�¸ 560

��¹ E-mail: s-kuroda@pola.co.jp

Pola Chemical Industries, Inc., Cutaneous Drug Research

Department (560 Kashio-cho, Totsuka-ku, Yokohama 244-

0812, Japan)

º�»��¼ª½ Vol. 34, No. 1, pp. 42�47 (2010)


