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Background and Objectives: The skin barrier protects skin against a harmful environment. Its function includes an 

antimicrobial barrier as well as a physical barrier. Stress is harmful to the skin barrier and there are many studies 

on this, but there are few about the effect of stress during pregnancy on the skin barrier of offspring. The aim of 

this study was to investigate the effect of stress during pregnancy on the skin barrier of offspring by examination 

with the naked eye, cortisol, weight, TEWL and histologic tests.
Materials and Methods: Male hairless mice ten weeks old were coupled with females for three days. After twelve 

days the females were divided into two groups. We stressed one group and not the other group. The offspring from 

the non-stressed (N group) and stressed (S group) grew up until four weeks. The S group was exposed to chronic 

mild stress using the chronic stress model protocol modified method of Wilner and Towell for a week. We made 

examinations with the naked eye, assessment of cortisol, weight, TEWL, and histologic test to contrast the S group 

with the N group. Statistical analysis was performed by using Mann-Whitney and Friedman test. Statistical 
significance was achieved if the probability was less than 5% (p<0.05)

Results: 

1. By making an examination with the naked eye, S group showed papules, creases and dryness on their skin, but 

N showed no change compared with normal skin.

2. There was no statistically significant difference between S group and N group in cortisol (p>0.05).

3. There was no statistically significant difference between S group and N group in weight. N group had less weight 
than S group (p<0.05).

4. There was no statistically significant difference between S group and N group in TEWL (p>0.05).

5. There was no statistically significant difference between S group and N group in TEWL recovery (p>0.05).

6. In TEWL and TEWL recovery, there was statistically significant difference by time between S group and N group 

(p<0.005).

7. Histologically, S group showed a thicker epidermis and epidermal crest than N group. 
Conclusions: We found that stress during pregnancy has negative effects on the skin barrier of offspring. Though 

there were no statistically significant differences between S group and N group in TEWL recovery, we found evidence 

that the recovery of skin barrier function is interrupted by stress during pregnancy by examination with both the naked 

eye and histology.
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재료 및 방법

1. 실험재료

1) 

6 ( ) BIO KOREA

10 , 

5 . 

12

, 

S Group N Group

Number Male Female Male Female

Birth 9 5 17 18

Corisol and Weight 
measured

9 5 10 5

TEWL measured 5 0 5 0

Table 1. 
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. 

( N group), 

( S group) 4

. 

5 1

, 1 . 

5

. 4

1

. 4 S group

9 , 5 , N group

17 , 18 (Table 1).

Time 1st day 2nd day 3rd day 4th day 5th day 6th day 7th day

01:00

LON(14)

MC(14)

MC(14)

Tilt(14)

MC(14)

LON(14)

MC(14)

Tilt(14)

LON(14)

Tilt(14)

MC(14)

Tilt(14) TH(20)

MC(20)

02:00

03:00

04:00

05:00

06:00

07:00

08:00

SS(7)

FD

(5)

LOF

(10)

FD(6)

EB(3)

FD(5)

09:00

WD(3)

LOF

(9)

WN

(9)

10:00

11:00

SS(6)

12:00

TH(6)

13:00

TH(20)

MC(20)

14:00

WN

(4)

15:00

EB(3)
SS

(3)

WN

(3)
16:00

17:00

18:00

MC(14)

Tilt(14)

MC(14)

LON(14)

MC(14)

Tilt(14)

LON(14)

Tilt(14)

MC(14)

Tilt(14)

LON(14)

MC(14)

19:00

20:00

21:00

22:00

23:00

24:00

SS - Stroboscope Illumination

EB - Empty water Bottle 

FA - Forced Arrest in the water 

FD - Food Deprivation 

WN - White Noise 

LOF - Light Off

LON - Light On

MC - Moistened Cage(100ml water in bedding)

TH - Tripled Housing

Tilt - Tilt Cage(45°)

WD - Water Deprivation 

Table 2. 
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2. 실험방법

1) (Chronic Mild Stress) 
24)

, , , , 

, , , 

. 

1

(Table 2).

2) 

Tape stripping( TS) (Scotch 

tape ; 3M, China) 2×3cm

45

15 TS . 

3) 

S group N group

(Lumix 

; Panasonic, Japan) .

4) 

. 

20 .

5) cortisol 

cortisol cortisol(Immunotech, France)

Radio-immuno assay 
22)

( : Aner- 

sharm, USA) .

6) 

(Sartorius Gmbh, 

Germany) .

7) 

S group 5 , 

5

(3M, USA) 15 TS , 12

, 48 , 72 , 84 Vapometer 

(Delfin, Finland) TEWL .

8) 

.

Percent of skin recovery after TS

=100×

TEWL immediately after barrier 
disruption-TEWL at indicated time point 

TEWL immediately after barrier 
disruption-baseline TEWL

9) 

N group TS , S 

group TS , N group TS

10% 

neutral formalin solution 24

paraffin 5

. hematoxyline-eosin

.

10) 

SPSS(ver 12.0) . 

± (Mean±S.D.)

data Mann-Whitney Friedman test

. P<0.05 

.

결 과

1. 스트레스 幼鼠군과 非스트레스 幼鼠군 사이의 

육안적 관찰 비교

S group

, , N group

(Fig. 1).
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2. 혈청 cortisol 측정 결과

S group N group cortisol

S 3.046±0.812 / , N 3.949±1.599 /

(Table 3).

(M group) (F group)

cortisol M 2.947±0.774 / , F

4.588±1.558 /

AAAA BBBB

Fig. 1.

S(n=14) N(n=15) P

cortisol 3.046±0.812 3.949±1.599 0.112

Using Mann-Whitney U test, P<0.05

Table 3. 

S(n=14) N(n=15) P

weight 20.091±2.300 23.957±2.900 0.002**

Using Mann-Whitney U test, P<0.05

** : Statistically significant as compared with the other group, p<0.005

Table 5. 

Before After 12hrs 48hrs 72hrs 84hrs

S(n=5) 11.54±4.34 78.02±14.69 50.82±7.65 35.88±7.47 30.06±4.10 23.58±6.61

N(n=5) 14.52±4.30 68.42±13.83 50.1±5.24 34.12±10.90 26.9±8.04 17.74±4.60

P 0.222 0.222 0.690 0.841 0.841 0.222

Using Mann-Whitney U test, P<0.05

Table 6. 

M(n=19) F(n=10) P

cortisol 2.947±0.774 4.588±1.558 0.001
**

Using Mann-Whitney U test, P<0.05
**

 : Statistically significant as compared with the other group, p<0.005

Table 4. 
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(Table 4).

3. 체중 측정 결과

S group N group S

20.091±2.300g, N 23.957±2.900g

, (Table 5).

4. 경피수분 손실도 측정결과

S group N group

(Table 6).

TEWL p-value

0.001 (Fig. 2, Fig. 3).

5. 피부장벽 회복률 측정결과

S group N group

(Table 7).

p-value N group, S group 0.002, 0.002

(Fig. 4, Fig. 5).

TE
W

L

90

80

70

60

50

40

30

20

10

0
1 2 3 4 5 6

Time

S group

N group

S group

N group

100

90

80

70

60

50

40

30

20

10

 0
12hrs

Time

48hrs 72hrs 84hrs

TE
W

L revo
very

Fig. 2. Fig. 4.
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6. 피부 조직의 병리표본 및 관찰

S group TS

. 

. N 

group TS

TS N group

. S group 

TS tape stripping

N group

. N group

S group TS

S group TS

(Fig. 6, Fig. 7, Fig. 8).

고 찰

. 

, 

, cholesterol, fatty acids, 

sphingolipids , 

, 

, 
23)

. 

7,8)
. 

9,10)
 

11)

.

12hrs 48hrs 72hrs 84hrs

S(n=5) 33.606±14.214 61.376±13.879 72.193±7.626 84.238±12.291

N(n=5) 34.944±7.747 64.647±20.257 78.067±14.944 95.093±8.533

P 0.690 0.841 0.841 0.222

Using Mann-Whitney U test, P<0.05

Table 7. 

Fig. 6. Fig. 7.
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.
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1cm 
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(primary lesion) . 
1)

.

HPA

SAM lucocorticoid

catecholamines

cortisol . 

HPA cortisol

, 

. cortisol

epinephrine, norepinephrine

30)
. S 

group N group cortisol 

N group cortisol

. 

cortisol
30)

. ACTH

cortisol ACTH 
18)

. 

ACTH

31,32)
, 

4-5

. ACTH

cotrisol

. 

.

16,20)

. nucleus 

accumben
19)

.

. 

, 

33)
. TEWL

. 
34)

TEWL

, 
35,36)

, TEWL
37)

. TEWL

open chamber system closed 

chamber system . open chamber 

system

closed chamber system

Vapometer

. Vapometer Ralative humidity TEWL
38)

. Vapometer

Tewameter
39)

. 

Tape stripping TEWL 

S group N group 

S group N group 

.

TS

S group N group

. , 
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. N group TS

S group 

TS

.

결 론

, 

cortisol

, , 

.

1. S group N group

, , .

2. cortiol S group N group 

(p<0.05).

3. S group N group

(p<0.05). 

4. S group N 

group

(p>0.05).

5. S group N 

group

(p>0.05).

6.

S group N group 

(p<0.005).

7. N group S group

( , 

) .

4

, , , 

TEWL 

. 
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