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Screening of Anti-Atopic Dermatitis Material by
Using NC/Nga Mouse Whole Blood System

Donghoon Park' and Youn Uck Kim’*

'SS Sciences of Sunmoon Business Incubator and 2Department of
Biomedical Sciences, Sun Moon University, Asan, Korea

Background: Allergic inflammation was induced by activated
Th2 lymphocytes, leading to IgE production and eosinophil
activation. A Th2 disproportion was shown in atopic children
soon after birth. During specific allergen stimulation, an in-
crease of Th2 cells was observed in most cases. In this study,
we prepared new screening "whole blood" system for search-
ing the anti-atopic materials. Cytokine production and IgE
secretion from whole blood system were assessed and we
confirmed the results by using animal system. Methods:
Pathological features in NC/Nga mice are similar to those
observed in human atopic dermatitis. Whole blood from
NC/Nga mouse was stimulated by using TNCB (Th2 activa-
tor) or candidate materials of anti-atopic dermatitis, and the
production of cytokines (IL-4, IL-12, and IFN- 7 ) were meas-
ured by ELISA. In order to confirm the results of whole blood
system, in vivo test was done by using NC/Nga mice.
Results: In whole blood system, LPS and extracts of green
tea, hardy orange and onion induced the production of IL-12
and IFN- 7 while they reduced the production of IL-4. Also,
LPS and extracts of onion reduced IgE production. Though
atopic dermatitis was observed from a mouse stimulated
with TNCB, it was not when a mouse was co-stimulated in
LPS or extracts of onion. The results are same as those ob-
served in whole blood system. Conclusion: Whole blood
system was simple and speedy methods for searching a ma-
terials compared with the conventional high-cost animal
system. And the results using whole blood system was
proved to be reliable in our experiments for screening an-
ti-atopic material. We expect that the system can be applied
to other experiments for searching similar materials.
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Figure 1. (A) Flow-chart of whole blood culture system. (B) Cytokine
production in whole blood culture system. Whole blood cells were
cultured for 48 hrs and IL-4, IFN-7, and IL-12 were measure by using
ELISA. Serum and culture indicate the NC/Nga blood and cultured
whole blood cell, respectively. In case of IL-4, concentrate unite is

pg/ml.



(A4)
Whole Blood (obtained from SPF NC/Nga mouse)
!
Diluted to 1:5 with IMEM (3 #£g/ml TNCB)
I
50 #L of Diluted Blood in 96 well (1 ¢#g/ml of Samples)
!
48 hrs Incubation (cytokine production)
I
Centrifuge (1,500 rpm, 15 min)
!
Quantitative analysis of cytokine
(B)
5
—~4r T
E
o3[
£
o
=]
1 -
0 - -
- 1 3 5 7
TNCB ( £ g/mL)
©
70
60 I
E 50
\83 401
<+ 300
=
20
10 [
0

- 1 3 5
TNCB ( 12 g/mL)

Figure 2. (A) Flow-chart of screening procedure by using whole blood
system. TNCB and tested sample were added 2nd and 3rd step,
respectively. (B) and (C) Whole blood cells were treated with
indicated amount of TNCB for 48hrs. IFN-7 and IL-4 in the culture
supernatant were measured by ELISA.
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Table 1. Cytokine production measured from various samples treatment in whole blood system

Materials IFN-7 (ng/ml) IL-12 (pg/ml) IL-4 (pg/ml)

Active LPS 4.21+0.46 12.3+1.54 6.48+1.24
Green tea 3.12+1.22 11.1+1.22 8.71+1.66

Hardy orange 3.14+1.37 13.47+1.74 4.23+2.17

Moderate Onion 2.11+1.24 8.29+1.71 11.67 +3.41
Soybean 1.76+1.21 6.77+2.11 14.22+4.32

Ceramide 1.99+0.64 4.68+1.63 16.41+2.57

Weak OVA 1.37+1.02 2.1+0.1 27.13+3.29
BSA 1.26+0.55 N.D. 31.68+4.11

Rooibos 1.04+0.27 N.D. 27.47 +4.67

None Vitamin C 1.55+0.43 N.D. 36.02+5.13
PBS 1.06+0.59 N.D. 31.22+4.21

Whole cells were treated with 5 1 g/ml of TNCB plus 1 /2g/ml of indicated samples and incubated for 48 hrs. The culture supernatants were
measured by ELISA. Each group represents the candidate of potent anti-atopic materials (active, moderate, weak, and none). LPS:
Lipopolysaccharide, OVA: Ovalbumin, BSA: Bovine serum albumin, PBS: Phosphate- buffered saline.
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Ao g Yeht Ak B3 232y Al2%3 NC/Nga
moused in vivo test= ATAo] T AR HEH ML}

(Weeks)

Figure 3. IgE production from NC/Nga mouse treated with 0.15 ml
of 5% TNCB solution plus 10 £g/g of indicated samples and breeding
for 6 weeks. Blood has been collected from the tail vein of the sample
treated mice with the interval of 1 week, and IgE production was
measured by ELISA.
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Table II. Results from whole blood system are compared with those obtained from in vivo test of NC/Nga mouse

. IgE (ng/ml) . .
Materials IFN-7 (ng/ml) IL-12 (pg/ml) IL-4 (pg/ml) (After 6 weeks) In vivo (Fig. 4)
LPS 4.21+0.46 12.3+1.54 6.48+1.24 1,254 Active (2)
Onion 2.11+1.24 8.29+1.71 11.67 +3.41 2,189 Moderate (4)
OVA 1.37+1.02 2.1+0.1 27.13+3.29 5,928 Weak (11)
PBS 1.06+0.59 N.D. 31.22+4.21 6,494 None (13)

Three kinds of cytokine were measured from whole blood system (Table 1). IgE and in vivo were derived from animal system, respectively (Fig.
3 and 4).
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