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Effects of NR on Production Levels of Cytokines and Distribution of BAL Cells in
Allergic Asthma

Jin-Hyun Bae, Ji-Hyun Yoo, Gi-Jung Kil"

Dept. of Oriental Medicine Resources, Joongbu University

ABSTRACT

Objectives : This study was designed to investigate therapeutic effects fo NR on allergic asthma in
terms of mesurement of cytokine profiles, distribution of BAL and expression levels of asthma
induced by OVA.

Methods : C57BL/6 mouse was divided into normal, NRI, control, and NRII, and Notopterygii
Rhizoma Extract was orally administered to the C57BL/6 mice in the normal group and the normal
mouse in NR T group while it was orally administered to the control group after inducing asthma by
OVA and NRII. The study measured them by means of ELISA after dividing BALF of each group,
and analyzed RT-PCR by using lung tissues.

Results : In our results, lung weight and the number of total cells in the lung and of Leukocyte and
Eosinophils in BALF were significantly decreased. In addition, IL-4, IL-5, IL-13, and IgE in BALF
were significantly decreased compared to the control group.

Conclusions : These results demonstrate that NR Extract be a desirable altemative therapy for
allergic asthma by inhibiting the expressin of immune cells, the activation of inflammatory mediator.
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2) A2t & 717

(1) AleF

Chicken egg albumin (Sigma, USA) Aluminum potassium
sulfate (Sigma, USA), Diethyl pyrocarbonate (Sigma,
USA), Isopropanol (Sigma, USA), RBC lysis solution
(Sigma, USA), Ethidium bromide (Sigma, USA), Dulbecco's
phosphate buffered saline (Sigma, USA), D-phosphate
buffer saline (Sigma, USA) Chloroform (Sigma, USA),
RPMI-1640 (Sigma, USA), Collagenase (Sigma, USA),
Dulbecco’'s Modified Eagle Medium Gibco, USA), Fetal
bovine serum (Gibco, USA), RNAzolB (Tel-Test, USA),
Taq polymerase (TaKaRa, Japan), Deoxynucleotide
triphosphate (TaKaRa, Japan), Moloey Murine ILeukemia
TaKaRa, Japan), Virus Reverse (TaKaRa, Japan), Transcriptase
(TaKaRa, Japan), M-MLV RT RNase (TaKaRa, Japan),
Moloey Murine Leukemia Virus Reverse (TaKaRa,
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Japan), Transcriptase ; M-MLV RT RNase (TaKaRa,
Japan), inhibitor (TaKaRa, Japan), Agarose (FMC,
USA), IL-5 ELISA KIT (Biosource, USA), IL-4 ELISA
KIT (Biosource, USA), IL-13 ELISA KIT (R&D
Systems Shibayagi, Japan), IgE ELISA KIT (R&D
Systems Shibayagi, Japan)ol|*] A3tk

(2) 717

Rotary evaporator (Eyela, Japan), Spectrophotometer
(Shimazu, Japan), Centrifuge (Sigma, USA),. Primus 96
thermocycler system (MWG Biotech, Germany), Ice
maker (Vision®}8}, Korea), Homogenizer (OMNi, USA),
Plate shaker (Lab-Line, USA), Digital thickness gauge
(Mitutoyo Corp, Japan), Cytological Centrifuge (Hanil,
Korea), Biofreezer (Sanyo, Japan), Elisa Reader (Moleaﬂar
devices, USA), Air compressor (Tamiya, Japan), 88 3
Z7](Daewoong, Korea), Pulverizer (Rong tsong, Taiwan)
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2) Asthma mouse model

AE 1534 500 pg/me] FEFET(ovalbumin : OVA)
I 10% (w/v) aluminum potassium sulfate (Alum;
Sigma)E PBSZ 833t & &3l o] EFES 10
N NaOHZ pHE 65 2 Z43t oA 1A13F 5
W8l 750 x goll A 5% B AAEEEIAT o] HA
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FANAE BE71E o]&st] 25 mg/nl OVA/PBS 40
UE 8~12FANAE 5 wg/m e OVA/ PBS 40 Wl Z air
compressorg ©|-8-3le] 2087F F 33 =EAIZTL olu
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5) Enzyme-linked immunosorbent assay (ELISA)
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5) AXMAFZ=srE A AMEIZ(reverse transcription
polymerase chain reaction : RT-PCR)

(1) Total RNA9] =

7y A8F AFNA "ol #H Z2S homogenizer
2 o]g3te B3t T RNAzol® (Tel-Test, USA)E ©]
&3t total RNAS F&3t%th %8 RNAE Diethyl
Pyrocarbonate (DEPC)E 2|3t 20 W 9] /4ol 83
AA AFslal, RNAS olsty] 94sle] RNA 4 wS
EtBro] S| formaldehyde buffers} 430 70°C oA

10 #7F denaturation A171 %, formaldehydeE ¥ 15
9% agarose geloll loading dye$} &7 loading &t = %
< ATk

313 RNAE= Reverse Transcription-Polymerase
Chain Reaction (RT-PCR)9l| A3} Th

(2) cDNA 34

AL 9SS FEHE total RNA 3 weol] siFsle 4L
HCAM 108 E<F denaturationA]7]a, ©] denaturated
total RNA 3 weol 25 w9 10 mM dNTPs, 1 ¢
random sequence hexanucleotides (25 pM/25 ul), RNA
inhibitor24 1ul®] RNAsin (20 U/d), 1 9] 100 mM
DIT ¥ 4 w9 5xRT buffer (250 mM Tris-Cl, pH
83, 375 mM KCl, 15 mM MgCh)E &3 & 1 u9
M-MLV RT(200 U/d)& %7+ ¥ DEPC AE¥ FH/
FE dsly HF F9rF 20 Wl7t HEE stk o] 20
We] vhg EFAS 4 H ARSI 37C g
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& o, B TColA 102 52t WAk M-MLV RTE &=
AT A G2 SR o] ¢E9 first-
strand cDNAE PCR(Polymerase Chain Reaction)ol] AR
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(3) cDNAY] PCR 5%

PCR-& Primus % Legal PCR system(MWG, Germany)
< o]&3to] FeP3tATt. v ojv] I 1 uly
first-strand cDNAE F30.2 X839t 3ol digh
B-actin, TNF-q, IL-1B, IL-5, IL-4 IL-13°] th3} sense
primer (20 pM/ )9} antisense primer (20 pM/ul )& &
gato] 1 WE 7bstar, oAl 3 @ 25 mM ANTPs, 3 d
10 x PCR buffer (100 mM Tris-HCI, pH 8.3, 500 mM
KCl, 15 mM MgCly) 2 0.18 il Taq polymerase (5 U/ul)
S WK o AF R 0 W HEE 9OSRFE
7F3kal predenaturation; 95°C, 5%, denaturation; 74C, 5
£ annealing; 55C, 1%, elongation; 72C, 1%& 25
cycled+ ¥ postelongationg 72Col|A 3% F<te] 24

Table 1. Oligonucleotide Primer

Gene Sequece

G-actin 5'-TGGAATCCTGATCCATGAAC-3’
5'-TAAAACGCAGCTCAGTAGTCCG-3’

L4 5-AGCCATATCCACGGATGCGAC-3
5-GCATGGTGGCTCAGTACTACG-3

5 5'-GCTCCTTCAGGAATCTGTTC-3’
5'-GGCTCATGTACTTTCATGAG-3'

.13 5-GCCGGGATGGGCATTCCACGTGTG-3
5-GGACGCCAAGGTCAAGAACAGTTG-3

I-1p 5'-CCTCTTCTTGAGCTTGCAAC-3’
5'-AGCCCATGAGTTCCATTCAC-3’

TNF-a 5'-AGCGGCTGACTGTCAGATTGTTAG-3’

5'-GTCACAGTTTTCAGCTGTATAGGG-3'
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1. Lung weight
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Table 2. Effect of NR Extract on Lung Weight in Mice
with OVA-induced Asthmatic Mouse Lung Weight

Group Lung weight (g)
Normal 0.27+0.01
NR 1 0.27+0.03
Control 0.51+0.14"
NRII 0.32+0.02"

C57BL/6 mice were injected, inhaled and sprayed with OVA for 12
weeks (3 times a week) for asthma sensitization and challenge.
The mice in the prophylaxis / treatment group were treated with
NR extract for the later 8 weeks (3 times / week). At the end of
the total experimental Procedure, the mice lungs were taken out
and weighed. Values represent the means + SEM of 7 mice.
Normal : normal C57BL/6 mice.

NR I : normal C57BL/6 mice and oral administration of NR extract.
Control : OVA-induced asthma model mice.

NRII : OVA inhalation and oral administration of NR extract.

* 1 p <005 #+: p<001 compared to control group.

2. Cell count

1) Total cells in Lung
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2) Total Leukocyte in BALF

BALF Y total leukocyte == ¥ W & HXE $2o] A
S0} vlzke?) ol # AA|e] dFH BHae] 7ol
Asl7] ¢13] BALF W total leukocyte 571 S713<
< 9ujgit) B AF Ay OVAZ HAE f=3 gz
ol ¥l5t] NR I 3 AlE 9] F leukocyte 5~
7} e Akt Table 3).
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3) Eosinophils in BALF

RE H @AM FZE9 BARle] 7= Heo)
eosinophil& E33F g&Eukgo] AAE 1w CD4 AEY
9 371 5ol YehtaL, eosinophil®] A4, A% 4
& 81 39S AFse 283 A|ERICEE
IL-3, IL-5 5°] &eiA A’

Table 3949} Zo] OVAR HAE #%3 controld
of 3l NR Iw¢ # MHE W9 eosinophils 47}
A A8t Table 3).

Table 3. The Number of Total Cells in OVA-induced
Asthmatic Mouse Lung Tissue, Leukocyte in Bronchoalveolar
Lavage Fluid (BALF), and Eosinophil in Bronchoalveolar
Lavage Fluid (BALF)

Lung absolute BALF absolute number

Group number Leukocyte Eosinophils
(10" (<107 (card)
Normal 6.90+3.23 7.10+2.68 9.60+5.73
NR I 5.70£2.36 4.80£1.89 11.20+6.46
Control  59.20+8.17™ 55.8+6.57™ 133.00422.43™
NRII 15.3045.3™ 174452 37.20+£10.69

C57BL/6 mice were injected, inhaled and sprayed with OVA for 12
weeks (3 times a week) for asthma sensitization and challenge.
The mice in the prophylaxis/treatment group were treated with NR
extract for the later 8weeks (3 times /week). At the end of the
total experimental procedure, the mice lungs were taken out,
chopped and disposed with collagenase. The total number of lung
cells was calculated. Values represent the means = SEM of 7
mice.

Normal : normal C57BL/6 mice.

NR I': normal C57BL/6 mice and oral administration of NR extract.
Control : OVA-induced asthma model mice.

NRII : OVA inhalation and oral administration of NR extract.

* 1 p <001, =+ p <0001 compared to control group.
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Fig. 1. The level of IL-4, IL-5, and IL-13 in broncho
alveolar lavage fluid (BALF)

C57BL/6 mice were injected, inhaled and sprayed with OVA for 12
weeks (3times a week) for asthma sensitization and challenge. At
the end of the total experimental procedure, BALF was obtained
from each group of mice. The concentration of IL-4 in mice BALF
was measured using ELISA.

Values represent the means + SEM of 7 mice.

Normal : normal C57BL/6 mice.

NR I : normal C57BL/6 mice and oral administration of NR extract.
control : OVA-induced asthma model mice.

NRII : OVA inhalation and oral administration of NR extract.

w1 p <001, =+ p<0.001 compared to control group.
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Fig. 2. The level of IgE in broncho alveolar lavage fluid

(BALF)

C57BL/6 mice were injected, inhaled and sprayed with OVA for 12
weeks (3times a week) for asthma sensitization and challenge. At
the end of the total experimental procedure, BALF was obtained
from each group of mice. The concentration of IL-4 in mice BALF
was measured using ELISA.

Values represent the means + SEM of 7 mice.

Normal : normal C57BL/6 mice.

NR I : normal C57BL/6 mice and oral administration of NR extract.
control : OVA-induced asthma model mice.

NRII : OVA inhalation and oral administration of NR extract.

1 p <005 % : p<0.01 compared to control group.
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