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Anti-Allergic Activities of Fermented Eriobotrya japonica and Saurus chinensis
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Abstract

This study was conducted to evaluate the effects of Eriobotrya japonica and Saurus chinensis extracts and
their fermented extracts on immune parameters in BALB/c mice treated with 1% 2,4-dinitrochlorobenzene
(DNCB). The groups were Eriobotrya japonica extract (BI), Saurus chinensis extract (SA), mixture with E.
Japonica extract and S. chinensis extract (FB) and fermented mixture with E. japonica extract and S. chinensis
extract (FA) and distilled water treated control. The level of serum immunoglobulin (Ig) E was decreased in
FA compared to control group, but significant difference was not observed (p<0.05). The histamine and contents
in FA and control group were 1.47£0.20 ng/mL and 1.90%+0.04 ng/mL, respectively (p<0.05). Ceramide contents
were significantly increased in FA compared to BI, SA, FB and control group (p<0.05). These results suggest
that FA supplementation in the DNCB treated BALB/c mice affect anti-allergic activities positively, and may
be used as functional material for suppression of atopy dermatitis in food industry.
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303F AW =E A QA BBshe] A BEAA 2]

5F# o] EAH YA A (specific pathogen free) male
BALB/c v}-$-2=(Orient Co., Seongnam, Korea)S T3]
1797 A7 b Ao A&t A3 713 52t
AFSAle] LR 21230, FEE 60% AT FA5U0
™ FF7)e} AdFT)E 124702 2-E e APFES T
TAHo g BESAT. AF+E 2 4-dinitrochlorobenzene
(DNCB, Sigma, St. Louis, MO, USA)E =¥3}1 &8 3+
FoAR & HETOR slal AlE FHFOEHX DNCB =

X Qe FEES AR FEES 44 BT TN
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.
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Zt AF A2+ 22 DNCB £%9} 3 Bl SA, FB, FAT
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22l 200 pLell 3|43t BFo 31 o™, DNCB+
2 SHTE 200 uLA 25 F ATFES stA

ABe HAYel] Bhe2E 12407 AN TS CO.2
BAAAD FANE ol §s AFozRE FAL A

o JHE= complete blood count(CBC)E AAstR e, 1}
o2 AL 4°Coll A 1,800 rpm e 2 1083 94 &S 3}
o g 2lste] -70°Col RasAch =3 A QY
T kR AFETE v E AN O T F9e] g3
27L& 1x2 cm” 27| ZehA 8 22S AF st o]
AN FE AS FEbA AFHEATAD).

2N E R EF

1 cc FAIZ A% AAE Aldste] 2 5 EDTA
tube(EDTA KE/1.3, Sarstedt, Numbrecht, Germany)ol| &
& & FE3| EE0 Y9 15 YA AEWEw
Tl B FEH A o] Y HALY|(Auto-
matic full digital cell counter, Melet Schloesing Labora-
tories, Cergy-Pontoise, France) 2 3135 Z4 33}

"2 =  jmmunoglobulin  E(gE) 2! histamine 213}
Z+ AT 8% S| IgES} histamine W3} &2 3]AY
o A AAE T3] e dRQozry R 4
o]-8-3}od mouse IgE ELISA kit(Shibayagi Co. Ltd, Gunma,
£ o] &3ty =A3H 2.1, histamine &7 2 mouse
histamine ELISA kit(IBL-America, Inc., Minneapolis, MN,
USA)E ©] &3 tH18,19).
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Miltenyi Biotec, Auburn, CA, USA)E o] &3l 2823 &
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45 & 3)435te] mouse IFN-7 ELISA kit(Koma
Biotech, Seoul, Korea)9} mouse IL-18 ELISA kit(Bio-
source International, Inc., Camarillo, CA, USA)Z A}-&-3}o]
cytokine®| ¥ s ATHIS).
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AR AT Felo] hE § el Uehis 4%, 28,
Fuk 7he gy 5o ¥R pUH WS {oroE B

sto] H7hsF AT
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EE do]g EAL Statistical Analysis System(SAS,
Ver. 801)< o] &3l 7|&ZQ BAXE =9t A
= ¥ (mean)¥} ¥ 2} (standard deviation, SD)Z XA
st om, AP Hit 119 F944E one way ANOVA
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Fig. 1. Food intake (A) and body weight (B) of the ex-—

perimental groups. DNCB: Treated 1% 2,4-dinitrochlorobenzene

and oral inject distilled water, FA: Treated 1% 2,4-dinitro-

chlorobenzene and fermented Eriobotrya japonica and Saurus

chinensis water extract, FB: Treated 1% 24-dinitrochlorobenzene

and Eriobotrya japonica and Saurus chinensis water extract, Bl

Treated 1% 2,4-dinitrochlorobenzene and Eriobotrya japonica

water extract, SA: Treated 1% 24-dinitrochlorobenzene and
Saurus chinensis water extract.
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Fig. 2. Changes of WBC (white blood cells), eosinophil and
basophil levels in each group. Complete blood count test was
done at sacrifice day. DNCB: Treated 1% 2,4-dinitrochloro-
benzene and oral inject distilled water, FA: Treated 1% 2,4-dini—
trochlorobenzene and fermented Eriobotrya japonica and Saurus
chinensis water extract, FB: Treated 1% 24-dinitrochlorobenzene
and Eriobotrya japonica and Saurus chinensis water extract, Bl
Treated 1% 2,4-dinitrochlorobenzene and Eriobotrya japonica
water extract, SA: Treated 1% 2,4-dinitrochlorobenzene and
Saurus chinensis water extract. Values were expressed as mean
+SD (n=5). Different superscripts on the bars indicate significant
differences at p<0.05.
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Fig. 3. Total serum IgE levels in male BALB/C mice at sacri-
fice day. DNCB: Treated 1% 2,4-dinitrochlorobenzene and oral
inject distilled water, FA: Treated 1% 2,4-dinitrochlorobenzene
and fermented Eriobotrya japonica and Saurus chinensis water
extract, FB: Treated 1% 2,4-dinitrochlorobenzene and Eriobotrya
Jjaponica and Saurus chinensis water extract, BI: Treated 1%
2,4-dinitrochlorobenzene and Eriobotrya japonica water extract,
SA: Treated 1% 2,4-dinitrochlorobenzene and Saurus chinensis
water extract. Values were expressed as mean+SD (n=b).
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Fig. 4. Total serum histamine levels in male BALB/c mice
at sacrifice day. DNCB: Treated 1% 2,4-dinitrochlorobenzene
and oral inject distilled water, FA: Treated 1% 2,4-dinitro—
chlorobenzene and fermented Eriobotrya japonica and Saurus
chinensis water extract, FB: Treated 1% 2,4-dinitrochlorobenzene
and Eriobotrya japonica and Saurus chinensis water extract, BI:
Treated 1% 2,4-dinitrochlorobenzene and FEriobotrya japonica
water extract, SA: Treated 1% 24-dinitrochlorobenzene and
Saurus chinensis water extract. Values were expressed as
mean +SD (n=5). Different superscripts on the bars indicate sig-
nificant differences at p<0.05.
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FH BERMMe| cytokine == 15}

olEy MEPL AFWEHE AAF o] inflam-
matory cytokine® &3] HE T o] T3 I&ES
st} IFN-7 9 4%, DNCBolA 25+05 ng/mLE &4
Flem FA, FB, Bl 2@ SATlA Z+2} 7.14+1.3 ng/mL,
7.7+0.2 ng/mL, 115+06 ng/mL 2 6.9+02 ng/mLZ
DNCB w3 HlaL A] 25 f§92Q] F715 YERH ATHp<
0.05). ¥4 IL-1Bl A& DNCB-©] 825+29 pg/mL, FA
T, FB&#, BIF, SATo] 742} 54.0+0.9 pg/mL, 57.0+0.7
pg/mL, 51.6+15 pg/mL, 555+22 pg/mLE F &2 74
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Fig. 5. Total ceramide contents in the epidermis of BALB/c
mice. DNCB: Treated 1% 2,4-dinitrochlorobenzene and oral inject
distilled water, FA: Treated 1% 2,4-dinitrochlorobenzene and fer—
mented Eriobotrya japonica and Saurus chinensis water extract,
FB: Treated 1% 2,4-dinitrochlorobenzene and Eriobotrya japon-
ica and Saurus chinensis water extract, BI: Treated 1% 2,4-dini—
trochlorobenzene and Eriobotrya japonica water extract, SA:
Treated 1% 2,4-dinitrochlorobenzene and Saurus chinensis water
extract. Values were expressed as mean+SD (n=5). Different su-
perscripts on the bars indicate significant differences at p<0.05.
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Fig. 6. Changes of IFN-7 (A) and IL-18 (B) in ear of BALB/
¢ mice. DNCB: Treated 1% 2,4-dinitrochlorobenzene and oral in—
ject distilled water, FA: Treated 1% 2,4-dinitrochlorobenzene and
fermented Eriobotrya japonica and Saurus chinensis water ex—
tract, FB: Treated 1% 2,4-dinitrochlorobenzene and Eriobotrya
Jjaponica and Saurus chinensis water extract, BI: Treated 1%
2,4-dinitrochlorobenzene and Eriobotrya japonica water extract,
SA: Treated 1% 2,4-dinitrochlorobenzene and Saurus chinensis
water extract. Values were expressed as mean+SD (n=5). Dif-
ferent superscripts on the bars indicate significant differences at
p<0.05.

g Bou 74 AP/ sd 2 Aole gl tH(p<0.05, Fig.
6). oFE3] Ao A= T-cell®] &3l 9l IFN-y =7}
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Fig. 7. Changes of ear Welght of BALB/c Imce measured at
O o] 2| B35} 2l £ u|Fo| Kol He| sacrifice day. DNCB: Treated 1% 2,4-dinitrochlorobenzene and
_ oral inject distilled water, FA: Treated 1% 24-dinitrochloro—
DNCBell &3+ 22t wh-g-2 e 2200 o8 del27] 58 benzene and fermented Eriobotrya japonica and Saurus chinensis
A= WSS FEAA Ao A swellingo] ot AL A water extract, FB: Treated 1% 24-dinitrochlorobenzene and
- = - Eriobotrya japonica and Saurus chinensis water extract, Bl
£ 7T R glgdl). gEs B Aol A= Treated 1% 2,4-dinitrochlorobenzene and Eriobotrya japonica
olEd A7t 7UEHE AESo] 4y 27] ko] A5} water extyact, 'SAI Treated 1% 2,4-dinitrochlorobenzene and
Ho] 79 BAE 7aAZ = = A= 2AFE G uhe iaéJrDui nc£11151)7.6n51s water extract. Values were expressed as mean
A el AHE FE Ao FA= 543 A3, DNCB
TolME 1225+206 mge® FAH Yo, FAT NN = olE e FIIAA otE Ak glo] AT FAAT]
90+282 mgl & Fas Yehl oy #2124 2pol= gI91 I R A Asste] IR B3 AS5S H43eo
HFig. 7). € 23T €9 5 79 JF9 S S4ES ofEy] Aghe] & A IF EF &S HAaAE
BA3 A Lee 599 Hie} FUIA 2F7F 1% T UAeS AA SR B B A FEEY] EF
DNCBE & #9]°] =23 DNCB2 719347 95 2 LEE A 3 T AS Al EFRRIQI IFN-y e
WA A2 BYon, FAT Y BIdA e 7Ha 349 & ofE3] 3R glo} -9 E8jF & Aart &R 95
2ol o] e S vEE 5 AMTH(Fig. 8). gule] ZFshnt opye} Ll =ridolut 22 el o7t
2719 AHEH M4 WHEE B ARE T B FSHES S HEsle] olEy AE otsts PaAY &
o, v G A x FEEY] 3 TEE AFE olEY Aee Ariitt ol AR T F e A&LHY )
Ed FF FENA 2 S A7, Algket WE = glo] SR wg AAZ Bl& A Sapet

©) (D) E)

Fig. 8. Clinical skin features and severity of DNCB-induced atopic dermatitis in BALB/c mice. DNCB group (A), FA group
(B), FB group (C), BI group (D), and SA group (E) mice skin features. DNCB: Treated 1% 2,4-dinitrochlorobenzene and oral inject
distilled water, FA: Treated 1% 2,4-dinitrochlorobenzene and fermented Eriobotrya japonica and Saurus chinensis water extract, FB:
Treated 1% 2,4-dinitrochlorobenzene and Eriobotrya japonica and Saurus chinensis water extract, BI: Treated 1% 24-dinitro—
chlorobenzene and Eriobotrya japonica water extract, SA: Treated 1% 2,4-dinitrochlorobenzene and Saurus chinensis water extract.
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