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Effects of Scrophulariae Radix (SR) on Allergic Contact Dermatitis (ACD)
induced by DNCB in mice

Jin-Soo Song - Jong-Cheol Lee - Jung-Hwa Choi - Jong-Han Kim - Soo-Yeon Park

Objective : In the theory of Korean medicine, Scrophulariae Radix (SR) can clear away heat and cool the
blood, nourish yin and promote the production of the body fluids, relieve toxin and benefit the throat. The
present study was carried out to investigate effects of SR on allergic contact dermatitis (ACD) induced by
2,4-dinitrochlorobenzene (DNCB) in mice,

Methods : In this experiment, effects of SR on clinical aspects on the skin, histopathological changes such
as spongiosis, mast cell distribution, immune cell infiltration in tissue, spleen / body ratio and production
levels of serum cytokines were investigated in vivo, In addition, effects on cell viability and release of
b-hexosaminidase and histamine were also investigated in vitro,

Results : SR treatment diminished erythema, desquamation and keratosis which were induced by repeated
painting of DNCB. Spongiosis and edema were diminished by painting of SR in histopathological
observation, infiltrations of mast cell and monocytes were also decreased in SR group. In addition, spleen /
body ratio was lowered compared to ADC control group. Production level of IFN-y in serum was
decreased, but level of IL-4 did not affected by SR. Finally, more than 400 wug/ml of SR treatment groups
showed decreased cell viabilities in RBL-2H3 cells, Treatment with over 200 wg/mi of SR decreased
b-hexosaminidase release, and treatment with over 400 ug/ml decreased histamine release in vitro,

Conclusion : these data suggest that SR can decrease symptoms of ACD, then SR is useful to treat patient
with ACD.
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Fig. 1. Experimental design

All animals except normal group were received 1% of
DNCB in AOO on day 1,2,3, Then CTL and SR group
of mice received 0.5% of DNCB on day 8, 10, 12, 14,
All animals were treated with/out SR in AOO on 6
consecutive days (day 9~14). Mice were sacrificed on
day 15. S : sacrifice, SR : Scrophulariae Radix,
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Fig. 2. Effects of SR on changes of body weights in
ACD mice

Body weights were measured once in a week, Changes
of body weight were represented as average weights,
which were expressed as percentages of weight on day
1. NOR : naive group, CIL : ACD group, SR : SR
treated ACD group, Values are represented as
mean+SD (n=8).
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Fig. 3. Effects of SR on clinical aspect in ACD mice
Any abnormal views were not found in normal group
(A1,2). Repeated treatment with DNCB made erythema
and desquamation in ACD group (B1,2). SR treatment

group  diminished erythema and  desquamation
compared to CTL group (Cl1,2). A2, B2 and C2 are
fictures of 30x magnifications.
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Fig. 4. Effects of SR on histopathological observation in
ACD tissue

Any abnormal views were not found in normal group
(A). Repeated treatment with DNCB made epidermal
spongiosis, edema and dermal inflammatory cellular
infiltration in ACD group (B). SR treatment group
diminished epidermal spongiosis and edema compared
to CTL group (C), (x200).

9] 491 : Eido] DNGBR e 2271 AEA A7l vixle $F

ZA ME (symptom score)dfl OX|&

02
0o I

64 ATE AMgeto] g F4 A=E FARE Y
e A3 e 0 Jog Eddk S-S el
A gk, gzTME B AR 4.170.83 A
o7 o] HrIEdL), SREOIME 23407 He
2 HtEo] S8 At st FEoE Aol
#F =HoIrkFg, 5).

- 6 *
E
32 5t oo
5
Z 4r «
8
o 3 r (6]}
o
8 oL ry
£
S
g 4
>
o0 S
NOR CTL SR

(group)

Fig. 5. Effects of SR on symptom score in ACD mice

Symptom scores were estimated in each animal
respectively, NOR : naive group, CTL : ACD group,
SR : SR treated ACD group. Bar means the average
in each group. *P ¢ 0.05 vs. ACD (CTL) group, (n=8).
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Fig. 6. Effects of SR on spleen / body weight ratio in
ACD mice

Spleen and body weights were measured on day 15,
NOR : naive group, CTL : ACD group, SR : SR
treated ACD group. #P ¢ 0.05 vs. naive (NOR) group,
*P ¢ 0.05 vs. ACD (CTL) group, (n=8).
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Fig. 7. Effects of SR on serum level of IL-=4 in ACD
mice

Level of IL-4 in serum was measured using ELISA

method, NOR : naive group, CTL : ACD group, SR :

SR treated ACD group (n=8).
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Fig. 8. Effects of SR on serum level of IFN=Y in ACD
mice

Level of IFN-¥ in serum was measured using ELISA

method., NOR : naive group, CTL : ACD group, SR :

SR treated ACD group. ##P ( 0.01 vs, naive (NOR)

group, *P { 0.05 vs, ACD (CTL) group, (n=8).
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Fig. 9. Effects of SR on mast cell distribution in ACD tissue
Any abnormal views were not found in normal group (A). Marked increase of mast cells were found in ACD
group (B). SR group diminished number of mast cells compared to CTL group (C). Filled wedges mean mast cells

(x200).



JtHFig. 9B). SRTIMET H|TAEI} Folte
73S HrHFig. 90).

9. HIEtM=ZZ2| YEE0 DXz FE

RBL-2H3 celld] SRS 554 ﬂﬁlﬁ}i AE A
E&o v g #E AT 200 w/nl ol3k
FEANE o AlE AEgY e dEEA
OLOkAL, 400 ug/miolA] 85.8%3.4%, 800 ug/ml oA
77.658.2%2] AEEE Ho] 400 ug/mio]ol Al
T REEY A4S HIItKFg, 10).

120

o 100 O\Q\é\o\§
> 80

= *

3 60 *
% 40
O 20
0

0 100 200 400 800

ug/ml
Fig. 10. Effects of SR on viability of RBL-2H3 cells in
vitro

Cell viability was measured using highly water-soluble
tetrazolium salt in various concentrations, Values were
represented as mean=SD. *P ( 0.05 vs. non-treated
control of three independent experiments.
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46,712.3%, 41,615,9%2] b-hexosaminidase?] f-2]
7} A=K Fig. 11).
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Fig. 11, Effects of SR on b—hexosaminidase release of
RBL-2H3 cells in vitro

Cells were

pre-treated  with SR in indicated
concentrations, then activated using 50 nM of PMA
and 1 #M of A23187. b-hexosaminidase release was
measured using spectrophotometric method in various
concentrations, Rest @ resting RBL-2H3 cells, Active :
activated RBL-2H3 cells. Values were represented as
meantSD. *P ( 0.05 vs, non-treated control of three

independent experiments.
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Fig. 12, Effects of SR on histamine release of RBL-2H3

cells in vitro

Cells were pre-treated with SR in indicated
concentrations, then activated using 50 nM of PMA
and 1 #M of A23187.
measured using fluorescence detecting method in
various concentrations, Rest @ resting RBL-2H3 cells,
Active : activated RBL-2H3 cells, Values were
represented as mean®SD, *P { 0.05 vs. non-treated

control of three independent experiments,

Histamine release was

11, Histamine 2| ™o 0/xl= F&

RBL-2H3 cell] SRS ¥&¥z gt
histamine 2ol v|A|& 9Je-S FAs A3} uvt

HEFE] @Asto] eJste] Aol Hlsto] 8ufo]
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