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( Abstract )

Effects of Crataegus Pinnatifida (CP) on Allergic Contact Dermatitis (ACD)
Induced by DNCB in Mice

Ryu Su Hyang - Chae Jung Won
Department of Pediatrics, College of Oriental Medicine, Dongshin University

Allergic contact dermatitis (ACD) is a type IV delayed hypersensitivity reaction that results from exposures and
subsequent sensitization to an environmental chemical. Crataegus Pinnatifida (CP) is commonly used to improve
spleen function, remove retention of food, and promote blood circulation. This study is designed to investigate the
effects of CP on ACD induced by 24-dinitrochlorobenzene (DNCB) in mice. In this experiment, the effects of CP
on changes in body weights, ear and dorsum skin thicknesses, ear weights, clinical aspects on the dorsum skin,
histopathological changes, spleen weights, cytokines were investigated. In addition, the effects on the proliferation
rates of splenocytes were also investigated 7z wvivo and vitro study.

In results, CP spread (CPS) group and CP spread and administered (CPS+Adm) group showed decrease in spleen
weights. In CPS+Adm group, dorsum skin thicknesses were decreased significantly compared to control group. CP
treatment diminished erythema, desquamation and keratosis which were induced by repeated painting of DNCB.
In histopathological observation, spongiosis and edema were diminished in CPS and CPS+Adm group. CP led to
decrease in the proliferation rates of splenocytes 7z vivo and wvitro.

In conclusion, these data suggest that CP can decrease symptoms of ACD, so CP is useful to treat patient with
ACD.

Key words : Allergic contact dermatitis (ACD), Crataegus Pinnatifida (CP), 2,4-dinitrochlorobenzene (DNCB),
Proliferation rates of splenocytes.

Received: July 25, 2014 * Revised: August 6, 2014 * Accepted: August 8, 2014
Corresponding Author: Chae Jung Won

Department of Oriental Pediatrics, Dongshin University Hospital at Mokpo, 313,
Baengnyeon-daero, Mokpo-si, Jeollanam-do, 530-822, Republic of Korea

Tel : +82-61-280-7906 / Fax : +82-61-280-7783

E-mail: lancia20@hanmail.net

(© The Association of Pediatrics of Korean Medicine. All rights
reserved. This is an open-access article distributed under the tenus
of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0/), which permits
unrestricted non-commercial use, distribution, and reproduction
in any medium, provided the original work is properly cited.



60 Effects of Crataegus Pinnatifida (CP) on Allergic Contact Dermatitis (ACD) Induced by DNCB in Mice
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Table 1, The Changes of Body Weight in ACD Mice
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III. Results

1. HE il olxls 3

3R A WekE DA A5} GRS AR )
oA FEelA] AFol Aasshs BFo] Byout 5
Moz fofdt Aol ohIglom, 7} FEe] AF )

0 Week 1 Week 3 Week
Normal 2272 + 040 2340 + 0.98 23.68 = 0.70
Control 2299 + 1.05 2274 + 0.10 22.61 + 1.10
CPS 2279 = 0.69 22.67 + 0.57 21.80 = 0.90
CPS+Adm 2340 + 0.72 2293 + 0.92 22.23 + 1.05

Normal : naive group, Control : only ACD group, CPS : CP spread group, CPS+Adm : CP spread and administered group. Values are represented
as mean = SD. Normal group data were expressed as mean + SD of 5 experiments. Control, CPS and CPS+Adm groups data were expressed as

mean = SD of 9 experiments.
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Fig. 1. The changes of body weight in ACD mice

Normal : naive group, Control : only ACD group, CPS : CP spread group, CPS+Adm : CP spread and administered group. Values are represented
as mean + SD.

Table 2. The Changes of Spleen Weight in ACD Mice

Spleen weight (g)

Normal 0.09 + 0.01

Control 0.15 + 0.01
CPS 0.13 + 0.01 ©

CPS+Adm 0.13 + 0.01 "

Normal : naive group, Control : only ACD group, CPS : CP spread group, CPS+Adm : CP spread and administered group. Values are represented
as mean = SD. Normal group data were expressed as mean + SD of 5 experiments. Control, CPS and CPS+Adm groups data were expressed as
mean = SD of 9 experiments.

" Statistically significance compared with control group (* ; P<0.05).
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Fig. 2. The changes of spleen weight in ACD mice

Normal : naive group, Control : only ACD group, CPS : CP spread group, CPS+Adm : CP spread and administered group. Values are represented
as mean + SD.
" . Statistically significance compared with control group (* ; P<0.05).
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Table 3. The Changes of Ear Weight in ACD Mice

Ear weight (mg)

Normal 9.80 + 1.06
Control 11.84 + 2.98

CPS 1041 + 1.48
CPS+Adm 9.68 + 1.80

Normal : naive group, Control : only ACD group, CPS : CP spread group, CPS+Adm : CP spread and administered group. Values are represented
as mean + SD. Normal group data were expressed as mean + SD of 5 experiments. Control, CPS and CPS+Adm groups data were expressed as
mean + SD of 9 experiments.
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Fig. 3. The changes of ear weight in ACD mice

Normal : naive group, Control : only ACD group, CPS : CP spread group, CPS+Adm : CP spread and administered group. Values are represented

as mean + SD.

Table 4. The Changes of Ear Thickness in ACD Mice

Ear thickness (mm)

Normal 0.21 = 0.01
Control 0.23 = 0.03
CPS 0.22 + 0.02
CPS+Adm 0.22 + 0.02

Normal : naive group, Control : only ACD group, CPS : CP spread group, CPS+Adm : CP spread and administered group. Values are represented
as mean = SD. Normal group data were expressed as mean + SD of 5 experiments. Control, CPS and CPS+Adm groups data were expressed as
mean + SD of 9 experiments.
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Fig. 4. The changes of ear thickness in ACD mice

Normal : naive group, Control : only ACD group, CPS : CP spread group, CPS+Adm : CP spread and administered group. Values are represented
as mean + SD.
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Table 5. The Changes of Thickness of Dorsum Skin in ACD Mice

‘Thickness of dorsum skin (mm)

Normal
Control
CPS
CPS+Adm

0.54 + 0.04
1.06 + 0.15
0.89 = 0.13
0.80 + 0.20

Normal : naive group, Control : only ACD group, CPS : CP spread group, CPS+Adm : CP spread and administered group. Values are represented
as mean + SD. Normal group data were expressed as mean + SD of 5 experiments. Control, CPS and CPS+Adm groups data were expressed as

mean = SD of 9 experiments.

™ . Statistically significance compared with control group (** ; P<0.01).
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Fig. 5. The changes of thickness of dorsum skin in ACD mice

Normal : naive group, Control : only ACD group, CPS : CP spread group, CPS+Adm : CP spread and administered group. Values are represented

as mean + SD.

™ . Statistically significance compared with control group (** ; P<0.01).
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.. ‘

Fig. 6. Effects of CP on clinical aspect in ACD mice

Clinical aspect of dorsum skin in ACD mice were observed using digital camera at the end of the day. (A) : Normal group, (B) : Control group,
(©) : CPS group, (D) : CPS+Adm group.

Table 6. Effects of CP on Symptom Score in ACD Mice

Symptom score

Normal 0.00 + 0.00

Control 443 + 0.53
CPS 2.88 + 0.99 **
CPS+Adm 2.13 + 0.83 **

Normal : naive group, Control : only ACD group, CPS : CP spread group, CPS+Adm : CP spread and administered group. Values are represented
as mean + SD. Normal group data were expressed as mean + SD of 5 experiments. Control, CPS and CPS+Adm groups data were expressed as
mean = SD of 9 experiments.

* . Statistically significance compared with control group (** ; P<0.01).

a

&k
2
1]

Normal Control CPS+Adm (Group)

Symptom score

Fig. 7. Effects of CP on symptom score in ACD mice

Symptom scores were estimated in each animal respectively. Normal : naive group, Control : only ACD group, CPS : CP spread group, CPS+Adm
: CP spread and administered group. Values are represented as mean + SD (n=9).
* . Statistically significance compared with control group (** ; P<0.01).

9. M| L (in vivo) HIZME SAI20| Ojxl= Fat A AL 5 AT (Table 7, Fig. 9).
RE AFHS vk F YFH oA vAS HEska v
% AEe Besel 2480 Eqsian. 2ygre  10. ARR U (in vitro) HIZME SAg0l 0lxl= 8

LPS(-) normalig 7]E38te] M-8 FA|S}GITE LPS A BFERE v AEZE EEst] cpE A
£ Aot 2 LPS(-)9F LPSE A 2|3t LPS(+) BF sl S48 WER A3, 57t ST wet S
of| A Tzl Bls] CPST CPS + Adm-°] SA14 2180] Tadhs A4S HI oM, 0.5 mgml (P<0.05)
o7 FoeHA (P<0.01) HIAIES] F21&o] ol 1 mg/ml (P<0.0D)lA FrolakA] BIZAE F4]50]
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Fig. 8. Effects of CP on histopathological observation of dorsum skin in ACD mice

Dorsum skin was stained with hematoxylin and eosin and observed light microscope. (A) : normal group, (B) : control group, (C) : CPS group,
(D) : CPS+Adm group. Closed arrow : immune cell infiltration, open arrow (x100).

Table 7. Effects of CP on Proliferation Rates of Splenocyte /in vivo

LPS(-) (%) LPS(+) (%)
Normal 100.00 + 6.51 199.48 + 16.77
Control 136.82 = 11.44 22452 = 16.61
CPS 108.60 + 935 ™ 165.53 = 38.77 **
CPS+Adm 12145 + 652 ™ 17140 + 1149 **

Normal : naive, Control : only ACD, CPS : CP spread, CPS+Adm : CP spread and administered. Values are represented as mean + SD (n=0).
*  Statistically significance compared with control LPS(-) group (** ; P<0.01).
## Statistically significance compared with control LPS(+) group (## ; P<0.01).

HH

mLPS (-)
150 | ELPS (+)

B
* &

Proliferation rates (%)

100 -

50 -+

Normal Control CPS CPS+Adm
(Group)

Fig. 9. Effects of CP on proliferation rates of splenocyte in vivo

LPS(-): without LPS group, LPS(+) : 5 ug/ml of LPS treated control. Values are represented as mean = SD (n=6).
" Statistically significance compared with control IPS(-) group (** ; P<0.01).
# Statistically significance compared with control LPS(+) group (## ; P<0.01).
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Table 8. Effects of CP on Proliferation Rates of Splenocyte /in vitro

Proliferation rates (%)

0 mg/ml
0.0625 mg/ml
0.125 mg/ml
0.25 mg/ml

0.5 mg/ml

1 mg/ml

100.00 +

96.53 +

5.19
7.56

101.96 + 7.20

95.24 +

7.16

91.02 + 3.30 *

81.93 +

3.51 **

* : Statistically significance compared with control (* ;

* . Statistically significance compared with control (¥* ;

P<0.05).

P<0.01).
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Fig. 10. Effects of CP on proliferation rates of splenocyte /n vitro

* : Statistically significance compared with control (* ;

* : Statistically significance compared with control (** ;

Table 9. Effects of CP on Serum Levels of IL—10 in ACD Mice

P<0.05).

P<0.01).

IL-10 (pg/ml)

Normal 0.078 + 0.008
Control 0.081 + 0.012
CPS 0.078 + 0.009
CPS+Adm 0.080 + 0.005

Normal : naive group, Control : only ACD group, CPS : CP spread group, CPS+Adm : CP spread and administered group. Values are represented
as mean + SD. Normal group data were expressed as mean + SD of 5 experiments. Control, CPS and CPS+Adm groups data were expressed as

mean + SD of 9 experiments.

01
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Normal
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Fig. 11. Effects of CP on serum levels of IL—10 in ACD mice

Levels of IL-10 in serum were measured using ELISA methods. Normal : naive group, Control :

CPS+Adm : CP spread and administered group. Values are represented as mean + SD.

only ACD group, CPS :

CP spread group,
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Table 10, Effects of CP on Serum Levels of TNF—« in ACD Mice

TNF-a (pg/ml)

Normal 0.103 + 0.003
Control 0.106 = 0.018
CPS 0.103 = 0.016
CPS+Adm 0.109 + 0.012

Normal : naive group, Control : only ACD group, CPS : CP spread group, CPS+Adm : CP spread and administered group. Values are represented
as mean + SD. Normal group data were expressed as mean + SD of 5 experiments. Control, CPS and CPS+Adm groups data were expressed as

mean + SD of 9 experiments.

0.14 4
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Fig. 12. Effects of CP on serum levels of TNF—a in ACD mice

Levels of TNF-a in serum were measured using ELISA methods. Normal : naive group, Control : only ACD group, CPS : CP spread group, CPS+Adm

:CP spread and administered group. Values are represented as mean + SD.

2%t} (Table 8, Fig. 10).
1. EX IL-10 g2kl O|x[= Fek
< Bl d4 W 109 g5 =43 2
3 fﬂzﬁloﬂ Hlgl FAIKCZ folgt ztol7} Vet
A= U} (Table 9, Fig. 11).

12, 83 TNF— 2ol DXz S

&7 Wl TNF-a0] F3& 548 23}, vzl vl
d SAHeR et Aot vEhA= Gkt
(Table 10, Fig. 12).

IV. Discussion
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of T HEZ7ol &S Ag3siA Aot 574 el 7
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a7Nole i, EilS AFE Ik SHREoEE
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o] ATellA ACDE] ATl AREH gAY
U ARPENE A RE 2 R, g, Y, 1R

WS § 248}, HA ] S-S Hole ACDe (1o
[EMAZIHA Gkt 58] HEAIE & e
Cp7} Azl A7} Q& Zolgke 71 stoll A&
RIS =g

°]& %léll DNCBE ©l&sl o274 HE59 7
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AT} (Table 1, Fig. 1).
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9 GO} 213k 2ol QISITH (Table 4, Fig. 4).
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V. Conclusion
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