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The Anti-atopic Dermatitis Effects of Corchorus olitorius in BALB/c Mice
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ABSTRACT - We investigated the anti-atopic dermatitis (AD) effects of Corchorus olitorius (C. olitorius) in
vivo. AD is a chronic inflammatory allergic disease that is partly driven by type 2 inflammation. To examine the anti-
AD activity of C. olitorius, we measured clinical skin severity and levels of disease-related immunoglobulin E (IgE)
and cytokines (IL-4, [FN-y, and TNF-a) in BALB/c mice with human-like AD induced by 2,4-dinitrochlorobenzene.
Body weights consistently increased in all groups treated with the test article, whereas the dexamethasone-treated pos-
itive control group showed a decrease in body weight over the 7-day dosing period, indicating that C. olitorius had no
harmful effects on the mice. The group dosed with C. olitorius at 200 mg/kg/day showed the most significant skin
curative effects. Additionally, all test article-treated groups exhibited reduced type 2 inflammation-related IgE and
cytokine levels. These findings suggest C. olitorius extract may serve as a potential therapeutic agent for AD.

Key words: Corchorus olitorius, Anti-atopic dermatitis, Body weight changes, Type 2 inflammation related-immuno-
globulin and cytokines, BALB/c mouse
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Materials and Methods

=¥ =l 4% BALB/c v}
922 7Ykl 179 £3 F, AHEHAT. vhesE
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(teklad certified irradiated global 18% protein rodent diet,
Envigo, Indianapolis, IN, USA)®} E 5= A3t
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Skin Severity Scoring
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FES 0-108 02 A = A4S Altst H-E A=
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g.’bs IgE &} b‘}El: *Jt-l

AU (day 8)ol AFANEE Fsted FAE ANFH ST
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ELISA WHo2 EZF IgE TS SAIATH IgEe] &
g5 =A3517] 984 BD (Franklin Lakes, NJ, USA)<]
purified rat anti-mouse IgE, purified mouse IgE « isotype
control, biotin rat anti-mouse IgE¢} Sigma-Aldrich®] avidin—
peroxidaseE 83131

HI%F T cell @293} 9l cytokine g =%

FAY(Day 8)° vIAES HEstAct vIgS A H 5k
@235k § RPMI WA 2 23] AlH kit &2 @°C,
377 xg, 158)F, 45qS A A3t RBC lysis bufferel] 3%
7k 9h-gAIZTE PBSE F7Fske] pipetting & 412 Skar
pelletoll RPMI B} A& g o] suspension 33t M2 & &
¢33 immobilized anti-CD3 mAb (5 pg/0.5x10° cells,
purified NA/LE hamster anti-mouse CD3e, BD)2} human
recombinant 1L-2 (5U/0.5x10° cells, Roche, Switzerland)S

Table 1. Body weight changes
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A7V -, 48A17F St vjgste] CD4+ T 275 &4
st Al ZE 48417 B2t 37°C, 5% CO, 2702
i B 4°C, 9,408 xg, 15% Ao Z AR AT
Az e Ba AHypx] -200Ce] B#ASFAITE 0]%, Sandwich
ELISA W2 = interleukin (IL)-4, IFN-y ¥ TNF-a &%
S &4 3%t IL-4, IFN-y, tumor necrosis factor alpha
(TNF-a) st =4S z+7 BD9 OptEIA™ Mouse 1L-4
ELISA Set, OptEIA™ Mouse IFN-y ELISA Set, OptEIA™
Mouse TNF ELISA SetS 83131t}

FAXE

dole #2412 93l GraphPad Prism (Version 10.3.0,
GraphPad Software, USA)E AHE-3IATH 18 7+He] 9
A AT AFFAA-S 2Hzt one-way analysis of variance
(ANOVA)S} Tukey’s honest significant difference (HSD)

Dose level Body weight (g, mean+SD")
Group

(mg/kg/day) Day 0 (n=8) Day 1 (n=8) Day 3 (n=8) Day 8 (n=8)
G1? 0 23.89+0.98 25.53+1.31 25.39+1.47 25.45£1.55
G2Y 0 24.05+0.81 24.41£0.86 23.80£1.34 24.77£1.44
G3 50 23.69+1.07 24.38+1.03 24.15+0.98 24.96+1.27
G4 100 23.73+0.60 25.10+£0.38" 25.56+0.86" 26.03+0.89
G5 200 24.05+0.78 24.95+0.79 25.57£1.07° 26.05+0.90
G6¥ 10 24.10+0.80 25.74+1.15 23.800.83 23.00+0.68

" Standard deviation.

2 Vehicle control.

» Only atopic dermatitis induced group as negative-control.
Y Dexamethasone treated group as positive-control.

% The number of statistically analyzed data was 7 due to excluded 1 outlier.

?P<0.01, compared to G1.
® P<0.05, compared to G2.

Table 2. Skin severity score and variation between day 0 and day 8

Skin severity score variation®

. . QDD
Group Dose level Skin severity score (meantSD") (meantSD)
(mg/kg/day)
Day 0 (n=8) Day 1 (n=8) Day 3 (n=8) Day 8 (n=8) Day 0-8 (n=8)
G1? 0 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00
G2¥ 0 7.88+1.81 5.50+1.07 4.75+1.04 3.50+1.07 4.38+1.60
G3 50 8.75+0.89 8.75+0.89 5.50+1.60 3.63+1.41 5.13£1.55
G4 100 8.13+1.36 8.13£1.36 5.13+£1.96 3.63+0.92 4.50+1.51
G5 200 9.38+0.74 9.38+0.74 6.88+0.83 2.38+1.06 7.00£1.31°
G6" 10 8.25+1.49 8.25+1.49 6.25+1.28 4.13£1.81 4.13+1.46

" Standard deviation.

? Vehicle control.

» Only atopic dermatitis induced group as negative-control.
Y Dexamethasone treated group as positive-control.

% Skin severity score variation was calculated by subtracting skin severity score on day 8 from that on day 0.

# P<0.01, compared to G2, G4 and G6, respectively.



612 Kiman Lee et al.

testsS B85} 0™, o] (outlier) <12 robust regression
and outlier removal (ROUT) testS &-2-3&}t}.

Results
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day 191= 257kl Fev g A5 AFol7} ATt G1-G59
AFe Al 717t §9F 3] F718FHAITE, dexamethasone
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= day 09 A olET IHA FFelA day 8l =
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G5 A5 &3t 7 97313 2™ (Table 2 and Fig. 1),
G2, G4, G6°l H3le] X8 a7t BARORE §98HA
E=UTHG2 U] 59.8%; G3 thH] 36.6%; G4 HH] 55.6%:;
G6 t¥] 69.5% A& &3 F7h.
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Fig. 1. Skin severity score variation (A) and representative skin feature (B) between day 0 and day 8. Skin severity score variation was
calculated by subtracting skin severity score on day 8 from that on day 0. The individual skin severity score (range: 0 to 10) was mea-
sured according to 12 clinical signs (morbidity, fur loss, piloerection, wound, pruritis, hemorrhage, erythema, crack, scaling, erosion,
excoriation and dryness). G1, vehicle control (n=8); G2, only atopic dermatitis induced group as negative-control (n=8); G3, C. olitorius
50 mg/kg/day (n=8); G4, C. olitorius 100 mg/kg/day (n=8); G5, C. olitorius 200 mg/kg/day (n=8); G6, dexamethasone 10 mg/kg/day as
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positive-control (n=8). “P<0.01 compared to G2, G4 and G6, respectively. Data were presented as the meanandstandard deviation.
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Fig. 2. Serum IgE level on day 8. G1, vehicle control (n=8); G2,
only atopic dermatitis induced group as negative-control (n=8);
G3, C. olitorius 50 mg/kg/day (n=8); G4, C. olitorius 100 mg/kg/
day (n=8); G5, C. olitorius 200 mg/kg/day (n=8); G6, dexametha-
sone 10 mg/kg/day as positive-control (n=8). The number of sta-
tistically analyzed IgE data of G4 was 7 due to excluded 1 outlier.
Data were presented as the meanandstandard deviation.

HFow, G2 iH] G3, G4, G5, G692l IgE 752 2+2} 16.4%,
44.5%, 61.3%, 13.8% 7233 th(data not shown). 53], G4
9} G59] 7499l dexamethasone 10 mg/kg/dayS 79 %5<t
AFEAS Geoll B8t IgEe] o] RFATHG6 tH] 7z}
Z} 35.6%, 55.1% IgE 5% 7+4; data not shown).

U T cell @431 W2 IL-4, IFN-y ¥ TNF-o. 55 X%
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©] dexamathasoneg 7ZA-TFI%F G6 5 olEy X
ThS f=3 G2of| HIske] 1L-49] 4750 Zg@m}i%ﬂ Gl
o] IL-4 FELE AAS] asAnt. 53], E27]0F F
& 100 mg/kg/days 7EE} AFFAT GASH FEW
ZEZ9l dexamethasone 10 mg/kg/dayS 745 A+5F
o3 Go G2oll HIEte] IL-49] FFo] TAZOR fo
Al WUTHG2 thE] Z+2t 80.7%, 85.3% IL-4 &% 74y
data not shown).

Day 89 ZEHE =43 [FN+y ¥ E& Fig. 3BS 7+
kot B27]0l FE2EF FYHNZEZS dexamethasone
& 7YE ATFA3 G3-G6 2F IFN-y £50] o}E Y]

RIS FEg G2ol vt 7haskdnh. 53], G4-G6
o] IFNy 58 AUz 302 73 thG2

¥ 22t 35.4%, 32.9%, 39.8% IFN-y % 7r4y; data
not shown).
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Fig. 3. IL-4 (A), IFN-y (B) and TNF-a (C) levels on day 8. G1,
vehicle control (n=8); G2, only atopic dermatitis induced group
as negative-control (n=8); G3, C. olitorius 50 mg/kg/day (n=8);
G4, C. olitorius 100 mg/kg/day (n=8); G5, C. olitorius 200 mg/
kg/day (n=8); G6, dexamethasone 10 mg/kg/day as positive-con-
trol (n=8). The number of statistically analyzed IL-4 data of G3
and G4 was 6 due to excluded 2 outliers, respectively (Fig. 3A).
*P<0.05 compared to G4 and G6, respectively. Data were pre-
sented as the meanandstandard deviation.
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o] =™, dexamethasone 1 mg/kg/dayS 2359t
TFFIgE 7 C5TBL/6) PH-2=9] A Fo] s st
UL BT bR o g By 54 A@elAe
Azl Wstet s AAZS A A, Ak A
FI AT Wste 2R A As AR dHA
A, Jahng 5'72 dexamethasone 0, 0.1, 1.0 mg/kg=
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