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Suppression of Th2-associated Cytokines Expression by Schizandrin in
Basophils and Mast Cells

Hwa-hyun Jeong, Soo-jeong Yoon and Myoung-yun Pyo*
College of Pharmacy, Sookmyung Women's University, Seoul 140-742, Korea

Abstract — Schizandrin (SZ), was isolated from the fruit of Schizandra chinensis, has been reported to have many biological
properties, including anti-inflammatory and antitumor activities. However, its anti-allergic effects are not completely elucidated.
We focused on the anti-allergic effects of SZ in PMA/ionomycin (PI)-induced rat basophilic leukemia (RBL-2H3) cells and
P815 mast cells. Cytokines (IL-4, IL-13), synthesized by basophils and mast cells, are implicated in pathological conditions
such as asthma and allergy. The production of IL-4 and IL-13 was quantified by ELISA and the mRNA expression was detected
by using RT-PCR assay. In this study, we found that SZ did not show cytotoxic effect at up to 100 uM on RBL-2H3 cells and
mast cells. In addition, SZ inhibited the production of IL-4 and IL-13 and also decreased the level of mRNA in Pl-induced
RBL-2H3 cells and mast cells in a dose-dependent manner. Thus, we suggest that SZ may have the effect on preventing allergic

disorders by inhibiting IL-4 and IL-13 cytokines.
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Fig. 1. Structure of Schizandrin Isolated from Schizandrachi-
nensis

oAukee fuels AlolETRle] W, slaEle] i) 5
H]TPAESL AR SAES YERITE web RBL-2H3 Al
T WP ES} S L4 2 IL-13A0] Egkel Bujo) 7
sl okge] AvlE APsly E& Agndw A
9\}]\]_;['-10_12)

QU)RKSchizandra chinensis Baillonye dZ%H 3= 5
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Gt BTN ZE EPAIER Slo] SZE 71Ete] deiA]
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Ltd. Osaka, Japan) oIl Ful3}%2H, DMSO 843k &
Az Z2jsl7] Yall 0.20 pm ZEIZ oJF}ste] -20°Ce] K
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RBL-2H3M|Z2} P815 H|TtM|ZL| MIZ3F — RBL-2H3
MEFE= American Type Culture Collection (ATCC,
Rockville, MDpPIA ull51$1.2™, Antibiotic-AntimycoticS
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353k 15% FBS-EMEM< 3 7}8ke] 37°C, 5% CO,°lA]
LIRSS A=

P815 H|THAEZ ] M EZF:= American Type Culture
Collection (ATCC, Rockville, MD)ol|lA —Fujj 3150,
Antibiotic-AntimycoticS -3t 10% FBS-DMEMS 7}
sled 37°C, 5% COLIA vl g3t

Cell Viability — SZ°] N X554 Holr7] 913te] MTT
assayS 33151t RBL-2H3 A9} P815 HIWHAE(7x10°
cells/mlyE 96 well platedl] 100 pul/well2 F31 16 A|7F
H2AZ) 157, 3.13, 6.25, 12.5, 25, 50, 100 uMe] SZ=
A3t 37°C, 5% CO,°N A1 2441 7F v Fatdtt. o] &
50 ule] MTT A19K3 mg/mlyS ¥ 37°CollA 417 &<t
HjeFste] crystal violets B33 3FAL, vigo] B &
o WiRIZ A A% & 50 ple] DMSOZ ¥ formazan &
&) A1Z1 F ELISA microplate readerS ©]-8-3}%] 540 nm2]
oM FREE ST

Cytokine Assay— RBL-2H3 A Z(3x10 cells/ml) S 48
well plateol] 250 pliwell 2 EF3lo] 4417F A7 &
1 uM2] Cyclosporin A (CsA)e} 7.5, 15, 30 uMe] SZS *]
23kl 1417 F PMA (50 ng/ml)@} ionomycin (0.5 uM)S
7¥eted 37°C, 5% COLMA 16A17F vl Fetit. o] & 45
Mg FHall Fed T A ETRRI(IL-4, IL-13)2 ELISA
kit (BD Science, Invirtogen)& ©]-8-3t] 1 T=& 743}
ATH
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well2 25381 4A)7F 2R 3 1 uMe] CsAgt 7.5, 15,
30 uMe] SZe A sl 1A17F F PMA (10 ng/ml)2}
ionomycin (0.25 uMyS 7+t 37°C, 5% COONA 16A17F
v st o] & S FHal A T Al|ETIRI
(IL-4, IL-13)2 ELISA kits ©183l] 1 555 A3tk

RT-PCR - RBL-2H3 Al £(3x10’ cells/ml)Z 6 well plate
o 2mliwell2 EF3t] 16A17F #2217 3 1 uMe] CsA
e} 7.5, 15, 30 pM®] SZ& A=lskal 117+ F PMA (50 ng/
ml)¢} ionomycin (0.5 uM)S 718t 37°C, 5% CO,°IA1 6
AIZF v FeRATt. wi el AlASIAL 500 ple] TRIzol A1F
(Invitrogen)= 7tsted M2E &3l Al7]13L 200 wle] CHCI,
£ 713k § AR 3 45 200 piE FHslaL 53] iso-
propanote 7FISitt. @alite] & rpAiRH o R dojxl RNA
of 7hek § 45°Col| A 1A17E, 95°Coll Al 53 ZF WHEAIA
cDNAZ Agkstt, Aol ¢DNA 3 piet primer (Table I),
polymerase (enzynomix)E HH5-A]7 PCR thermal cyclero
] DNAZ 5 Z3}3] th(B-actin, IL-4 : 95°C-30%, 57°C-45
%, 72°C-30% 32cycles, IL-13 : 95°C-30%, 52°C-40%,
72°C-30% 40cycles). 5% DNAQ] 54 bands ERI51]
13l 1% agarose gel (0.01% rthidiun bromide ZHol] =
7§A1# DNA imageZ 54 bandS &213FS 24 mRNA
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Table 1. Sequences of primer used for RT-PCR.
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Gene Primer Sequence

Rat IL-4 Sense 5'-ATGGGTCTCAACCCCCAGC-3'
Antisense 5'-GCTCTTTACGCTTTCCAGGAAGTC-3'

Rat IL-13 Sense 5'-GGAGCTGAGCAACATCACACA-3'
Antisense 5'-GGTCCTGTAGATGGTGGCATTGCA-3'

Rat B-actin Sense 5'-ACCGTGAAAAGATGACCCAG-3'
Antisense 5'-TGTCAGCTGTGGTGGTGAAG-3'

Mouse 1L-4 Sense 5'-ACCTTGCTGTCACCCTGITC-3'
Antisense 5'-TTGTGAGCGTGGACTCATTC-3'

Mouse 1L-13 Sense 5'-GACCCAGAGGATATTGCATG-3'
Antisense 5'-CCAGCAAAGTCTGATGTGAG-3'

Mouse B-actin Sense 5'-TAACCAACTGGGACGATATG-3'
Antisense 5'-ATACAGGGACAGCACAGCCT-3'

HHAA =S S48

P815 H|WHAIE(5x10° cells/mlyZ 6 well plate®] 2 ml/well
2 B3alo] 1627 2271 5 1 pMe] CsASH 7.5, 15,
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3tk o ¢DNA 3 pl9} primer (Table I), polymerase
(enzynomix)E 7FsF & PCR thermal cyclerllX] DNAE 5
Z 5} th(B-actin, IL-4 : 95°C-30%, 57°C-30%, 72°C-30%
32cycles, IL-13 95°C-30%, 52°C- 45_:_, 72°C-30%
40cycles). =ZH DNA® 54 bandZ &21al7] I8l 1%
agarose gel (0.01% rthidiun bromide ¥3hell 2171214 DNA
imageZ 54 bandE 01O M mRNA &3 HEE =
st
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SchizandrinO| RBL-2H3 M|Z<e} P815 H|ZHMZ M=
80| O|Xl= L&k — Schizandrin (SZ)& t}U3l %= RBL-
2H3 M X&) P815 H] Uhﬂzoﬂ 2477F A3kl MTT assay

E AR Al AEES AT ESITE TR RS
2 3lo] 100%= ‘JrE]rME ), schizandrin 1.56~100 pM &

Table II. Effect of Schizandrin on cell viability of RBL-2H3
cells and P815 mast cells

Concentration Cell viability (%)

(uM) RBL-2H3 cell P815 mast cell
0 100 £+ 3.11 100 + 2.7
1.56 124.8 £ 2.1%*** 107.3 £ 1.3*
3.13 116.9 + 0.9* 106.2 = 1.0*
6.25 126.4 + 4.5* 106.2 + 0.8*
12.5 101.7 = 1.1 106.0 = 1.2*
25 123.5 + 3.6%%* 106.8 = 0.9*
50 150.5 £ 9.0%* 103.7 £ 1.8
100 135.9 £ 5.3*%* 1054 = 3.0

RBL-2H3 cells and P815 mast cells were treated with various
concentration of schizandrin for 24 hr, and then cell viability
was measured by MTT assay. Relative cell viability was
calculated by comparing with the schizandrin non-treated group.
Values are expressed as means £ SD from three-independent
experiments. *: p<0.05, **: p<0.01, ***: p<0.001

= AloJollA] A3 AEgol F FTS vXA] Z3UTH(Table
10).

Schizandrin0| PI2 % & RBL-2H3 M =Z2| IL-42}
IL-13 A4Moj| O|X|[= 98k - SZ7} RBL-2H3 Al Zol)A Pl
el &k IL-49F 1L-13 A28l mxle Fakol tisl] &ot
B7] $J35ke], RBL-2H3 Al ¥l CsA, SZZ5 147 59t A
2] 8 U, P12 A8l 16417 B4 Fol A5
of BH]HE IL-49} IL-13S ELISA WHo =z =431t}
2 Azh, A2 Alazel] vls] P x2]g A|aEe] 149} 1L-13
A2 eFo] 24zt 4383.9 pg/ml} 2431.9 pgmlZE A F718k
AL, WERA PIZF RBL-2H3 Al 28] Bh8-& S7HAZSS
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Fig. 2. Suppressive effects of schizandrin on IL-4 and IL-13
cytokine production in RBL-2H3 cells. The cells were pre-
treated with schizandrin, 1 uM of CsA for 1hr, and then
stimulated with 50 ng/ml of PMA and 0.5 uM of ionomycin
for 16 hr. The levels of IL-4 and IL-13 in RBL-2H3 cells were
determined by ELISA. Values are expressed as meanstSD
from three independent experiments. ##p <0.01, vs. normal
group. *p <0.05; **p <0.01; vs. Pl-treated group.

golgk = AT} PI9}F CsAS 3 A28l A2 IL-49}
IL-13 A HE 27} 1.6 pg/mle} 4.9 pg/ml=E Pl 23]
T IL-49F IL-39] ABAS CsA7F AaAZ T SZ A8
AN IL-49} IL-13 AJAo] T EH o=z oA H 9o
PIol ol&) =713k IL4, IL-13 =3¢ Bl S u, SZ
30 uM A 2ol A IL-49}F TL-139] AYAJo] 75532 pg/ml}
948.12 pg/mlZ 27} <F 83%S} 61% HAAF O ZH SZ9]
IL-49} 1L-139] oA 237} vile- 2 AL & 5 UATH(Fig.
2).

Schizandrin0| PI2 fFZ & P815 H|BF MZ2| |L-42}
IL-13 MMoj| O|xl= €&k —SZ7} P815 H|THA| EojlA PIC]
frieoll ogh IL-49} IL-13 el wIX|= Fakol hall Lot
17] §J5le], P815 HIYHA|ES CsA, SZS 1A7F B9k AA
g 3 o, P AEsle] 1687 43R ol Al
o] ¥H|¥ IL-49} IL-138 ELISA HHo g =339t 2
Az}, 2 Ml 2ol vis) PITE X2 ek M| 1149} IL-13
AAdTFo] Zkz} 2546.7 pg/miot 7883 pg/mlE 718K, ut
2hx| PIZ} P815 ML) Whg-S SV7MHES SRIT
UATE. PIS}F CsAE A A2leh AlxEe] 1149} IL-13 A
e 72zt 328.1 pg/migt 473.2 pg/mlZ Pl 23] f
H IL-49} 1L-39] S BAaAIH T SZ A E]wtollA] 114
o} IL-13 Aol TEo]EX o2 A HUewH Pl o3
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Fig. 3. Suppressive effects of schizandrin on IL-4 and IL-13
cytokine production in P815 mast cells. The cells were pre-
treated with schizandrin, 1 uM of CsA for 1hr, and then
stimulated with 10ng/ml of PMA and 0.25 uM of ionomycin
for 16 hr. The levels of IL-4 and IL-13 in P815 cells were
determined by ELISA. Values are expressed as means+=SD
from three independent experiments. ###p <0.001 vs. normal
group. *p <0.05; **p <0.01; ***p <0.001; vs. Pl-treated group.

Z7¥et IL4, IL-13 X9} v gS o, SZ 30 uM A2+
ol A TL-49} TL-132] A/d©] 1480.17 pg/mi} 430.49 pg/ml
2 Z7F 2%} 45% FAAFIC 22X SZ= PIE f=d IL-
49} IL-139] B3-S JAlsh= 28-S HAThFig. 3).

Schizandrin0| PI2Z §XZ & RBL-2H3 M =Z2o| IL-42}
IL-13 FEXt 2hsdofl 0|Xl= Q& - SZ7F RBL-2H3 A2
A PIo] frEoll o]k IL-49) IL-13 42} wale] n|x]&
Pl disl] Lolrr] 913k, RBL-2H3 A2 CsA, SZ
< M7 S AAE §F ok, PIE A ske] 6r17 €4
313k & AIES Po] RNAZ #2]813L cDNAS A %3}
RT-PCR W'HO 2 mRNA @& J=& 93t} 1 437,
32d Mol vl PIF M2l sk Al EollA] L W o] I
=718, SZ Aol FrelEF o7 [L-49) 1L-13
°] mRNAS] #H& o] AA| = Arh(Fig. 4).

Schizandrin (SZ)0| PIZ2 F=& P815 H|TIM[ZS| |L-
42} |L-13 AKX Uadol ojxl= A& - SZ7t P815 HITHA|
FollA] PIO] fol o8k IL-49} IL-13 3%} &l u)x|
= Gl el golrE7] f1ate], P815 HITHA ] CsA,
SZE X7 BRF AAE g the, PI S Aste] oAl &
A3et & A XS Ao] RNAZS #2]5}aL cDNAS A %3t
o] RT-PCR WH O 2 mRNA 2d =5 A3k 2
A}, 732 Mol vls) PIRF A 2|gh A|azolA 1w o)
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Fig. 4. Inhibitory effects of schizandrin on cytokine mRNA
expression in RBL-2H3 cells. RBL-2H3 cells were pre-treated
with various concentrations of schizandrin, 1 uM of CsA for 1
hr, and then stimulated with 50ng/ml of PMA and 0.5 uM of
ionomycin for 6 hr. Cellular RNA from each treatment was
extracted and the mRNA expression for cytokine in RBL-2H3
cells was analyzed by RT- PCR. ##p <0.01 vs. normal group.
*p <0.05; **p <0.01; ***p <0.001; vs. Pl-treated group.
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Fig. 5. Inhibitory effects of schizandrin on cytokine mRNA
expression in P815 mast cells. P815 mast cells were pre-
treated with various concentrations of schizandrin, 1 uM of
CsA for 1 hr, and then stimulated with 10ng/ml of PMA and
025 uM of ionomycin for 6 hr. Cellular RNA from each
treatment was extracted and the mRNA expression for
cytokine in P815 mast cells was analyzed by RT- PCR. ##p
<0.01 vs. normal group. *p <0.05; **p <0.01; vs. Pl-treated

group.
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