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( Abstract )

Effects of Forsythiae Fructus, Ulmi Cortex and JwaGwiEum
in Allergic Rhinitis Induced by Ovalbumin in Mice

Kim Bit Na Rae
Department of pediatrics, College of Oriental Medicine, Dongshin University

Objectives

In the past, studies have been shown that Forsythice Fructus (FF), Ui Cortex (UC) and JwaGwiEum (JGE) are
effective in treating allergic reactions. However, no report shows the difference in effects of FF, UC and JGE in
allergic rhinitis (AR). Therefore, the purpose of this study was to differentiate the effects of FF, UC and JGE in
AR induced by ovalbumin (OVA) in mice.

Methods

From this experiment, the effects of FF, UC and JGE were several - changes in body weight, hematologic
changes such as WBC, RBC, Hb and PLT counts, immunological changes such as levels of histamine, IgE, IL-4
and expressions of iINOS & COX-2 mRNA. Moreover, histological change of nasal mucosa was also investigated.

Results

FF administration group and JGE administration group significantly inhibited level of IgE compared to the
control group. Also, FF administration group, UC administration group and JGE administration group inhibited
IL-4 and expressions of iNOS & COX-2 mRNA. In histological assessment, FF administration group, UC
administration group and JGE administration group showed reduced amount of subepithelial edema, desquamated
mucosa and hyperplasia of basement membrane from OVA.

Conclusions
In conclusion, these data suggest that FF, UC and JGE can treat the symptoms of AR.
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I . Introduction
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II. Materials and methods
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Table 1. Prescription of JwaGwiEum
Herbal name Pharmacognostic name Dose (g)
ESily Rebmanniae Radix Preparata 11.25
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[I. Results
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Table 2. The Changes of Body Weight in Mice (g)

1 induction 2™ induction 14 days 17 days 20 days

24. 24. 25. . .
Normal ™ 8 8 50 257 260
D 065 118 117 118 152
ova  man 247 252 253 261 257
SO 1.4 074 075 121 101
24, 251 255 261 262
VAL 8 5 55 26 6
SO 114 109 127 127 136
mean 5.1 247 246 251 255
A
OVAUC = 118 113 084 141 117
mean 248 249 253 258 258
OVA+JGE
JOE Ty s 151 137 166 153

Normal: naive mice, OVA: OVA-induced mice, OVA+FF: Forsythiae
Fructus (250 mg/kg) administered to OVA-induced mice, OVA+UC:
Ulmi Cortex (250 mg/kg) administered to OVA-induced mice, OVA+
JGE: JwaGwiEum (250 mg/kg) administered to OVA-induced mice.
Values are represented as mean.
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.

26 ¥ L
— /
L —=-ova
24 A OVA+FF
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== OVA+]GE

Body weight (g)

22 4

20

1stIND 2ndIND 14days 17 days 20days

Fig. 1. The changes of body weight in mice (n=10)

Normal: naive mice, OVA: OVA-induced mice, OVA+FE: Forsythiae
Fructus (250 mg/kg) administered to OVA-induced mice, OVA+UC: Ulmi:
Cortex (250 mg/kg) administered to OVA-induced mice, OVA+JGE:
JwaGwiEum (250 mg/kg) administered to OVA-induced mice. Values are
represented as mean.
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Table 3. The Changes of WBC in Mice

WBC (K/ul)
mean SD
Normal 2.38 0.64
OVA 1.90 0.61
OVA+FF 2.79 0.55
OVA+UC 295 0.61
OVA+JGE 2.62 0.62

Norrmal: naive mice, OVA: OVA-induced mice, OVA+FE: Forsythiae Fructus
(250 mg/kg) administered to OVA-induced mice, OVA+UC: Ulmi Cortex
(250 mg/kg) administered to OVA-induced mice, OVA+JGE: JwaGwiEum
(250 mg/kg) administered to OVA-induced mice. Values are represented as mean.

WBC(K/uL)

OVA+UC OVA+IGE

T2 =7 H|go| Hu, R0, 30| 0|xl=

08

o2

12 ~

RBC(M/uL)

—
OVA+IGE

QVA+UC

Normal OVA

Fig. 3. The changes of RBC in mice (n=10)

Normal: naive mice, OVA: OVA-induced mice, OVA+FF: Forsythiae
Fructus (250 mg/kg) administered to OVA-induced mice, OVA+UC:
Ulmi Cortex (250 mg/kg) administered to OVA-induced mice, OVA+
JGE: JwaGwiEum (250 mg/kg) administered to OVA-induced mice.
Values are represented as mean.
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(Table 5, Fig. 4).

Table 5. The Changes of Hb in Mice

Hb (g/dL)

Normal QVA mean SD

Fig. 2. The changes of WBC in mice (n=10) Normal 13.36 1.30
OVA 13.18 0.26

Normal: naive mice, OVA: OVA-induced mice, OVA+FF: Forsythiae Fructus OVA+FF 13.54 0.23
(250 mg/kg) administered to OVA-induced mice, OVA+UC. U/mi Cortex (250 OVA+UC 14.00 0.58
mg/kg) administered to OVA-induced mice, OVA+JGE: JwaGwiEum (250 mg/ OVA+JGE 13.39 0.42

kg) administered to OVA-induced mice. Values are represented as mean.

&7} RBC &g v
ored seig ¢
of B3l
AT} (Table 4, Fig. 3).

Table 4. The Changes of RBC in Mice

RBC (M/dl)
mean SD
Normal 9.21 0.32
OVA 9.06 0.22
OVA+FF 8.97 0.20
OVA+UC 9.22 0.36
OVA+JGE 9.01 0.25

Norrmal: naive mice, OVA: OVA-induced mice, OVA+FE: Forsythiae Fructus
(250 mg/kg) administered to OVA-induced mice, OVA+UC: Ulmi Cortex
(250 mg/kg) administered to OVA-induced mice, OVA+ JGE: JwaGwiEum
(250 mg/kg) administered to OVA-induced mice. Values are represented as mean.

Normal: naive mice, OVA: OVA-induced mice, OVA+FF: Forsythiae
Fructus (250 mg/kg) administered to OVA-induced mice, OVA+UC:
Ulmi Cortex (250 mg/kg) administered to OVA-induced mice, OVA+
JGE: JwaGwiEum (250 mg/kg) administered to OVA-induced mice.
Values are represented as mean.

15

12 4

Hb(g/dL)

.

—
OVA+JGE

Normal OVA OVA+FF OVA+UC

Fig. 4. The changes of Hb in mice (n=10)

Normal: naive mice, OVA: OVA-induced mice, OVA+FF: Forsythiae
Fructus (250 mg/kg) administered to OVA-induced mice, OVA+UC:
Ulmi Cortex (250 mg/kg) administered to OVA-induced mice, OVA+
JGE: JwaGwiEum (250 mg/kg) administered to OVA-induced mice.
Values are represented as mean.
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T} (Table 6, Fig. 5).

Table 6. The Changes of PLT in Mice

Table 7. The Changes of Histamine in Mice

Histamine (ng/mL)

mean SD

Normal 8.07 0.45
OVA 8.80 0.90
OVA+FF 8.27 0.73
OVA+UC 8.34 0.62
OVA+JGE 8.17 0.87

Normal: naive mice, OVA: OVA-induced mice, OVA+FF: Forsythiae Fructus
(250 mg/kg) administered to OVA-induced mice, OVA+UC: Ulmi Cortex (250
mg/kg) administered to OVA-induced mice, OVA+JGE: JwaGwiEum (250 mg/

PLT (K/d) kg) administered to OVA-induced mice. Values are represented as mean.
mean SD
Normal 665.86 97.36 12 -
OVA 776.80 68.77
OVA+FF 705.29 112.28 = ’
OVA+UC 687.50 75.14 % 6
OVA+JGE 759.50 11636 £
E

Normal: naive mice, OVA: OVA-induced mice, OVA+FF: Forsythiae
Fructus (250 mg/kg) administered to OVA-induced mice, OVA+UC:
Ulmi Cortex (250 mg/kg) administered to OVA-induced mice, OVA+
JGE: JwaGwiEum (250 mg/kg) administered to OVA-induced mice.
Values are represented as mean.

1000 -

= @ oo
f=} =} f=}
(=] (=] (=]

PLT(K/uL)

[
=}
(=]

Normal OvA OWA+FF

OVA+UC  OVA+IGE

Fig. 5. The changes of PLT in mice (n=10)

Normal: naive mice, OVA: OVA-induced mice, OVA+FE: Forsythiae
Fructus (250 mg/kg) administered to OVA-induced mice, OVA+UC:
Ulmi Cortex (250 mg/kg) administered to OVA-induced mice, OVA+
JGE: JwaGwiEum (250 mg/kg) administered to OVA-induced mice.
Values are represented as mean.
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A G D) 9130 TE HEE

ksl
OVAESl M3} SHE- ol Agreld] sk 2
2 RYoy EAMCR folalxs gkt (Tible

7, Fig. 6).

Normal ovA OVA+FF OVA+UC OVA+IGE

Fig. 6. The changes of histamine in mice (n=10)

Normal: naive mice, OVA: OVA-induced mice, OVA+FF: Forsythiae Fructus
(250 mg/kg) administered to OVA-induced mice, OVA+UC: Ulmi Cortex (250
mg/kg) administered to OVA-induced mice, OVA+JGE: JwaGwiEum (250 mg/
kg) administered to OVA-induced mice. Values are represented as mean.

7. €3 U IgE Helol| 0|x|[= F&t

OVA Foi¢} Z}7ho] okF Bzt 4 W IgEdll »
A= YIS #H] flste] BE FES T
AR AF A A S Relste] [gE] TS
Attt AT A9 gEzFR] ovaTel ¥
OVA+FFT¥} OVA+]JGET-S SAIZ S Fost Zha
(P<0.055 HJOoW OVA+UCTINE EAHO=R
FroletAlE BT ks A dEE 4 A

T} (Table 8, Fig. 7).
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Table 8. The Changes of IgE in Mice

IgE (ng/ml)
mean SD
Normal 0.312 0.035
OVA 1.007 0.113
OVA+FF 0.711 * 0.241
OVA+UC 0.733 0.131
OVA+JGE 0.685 * 0.234

Normal: naive mice, OVA: OVA-induced mice, OVA+FFE: Forsythiae Fructus
(250 mg/kg) administered to OVA-induced mice, OVA+UC: Ulmi Cortex (250
mg/kg) administered to OVA-induced mice, OVA+JGE: JwaGwiEum (250 mg/
kg) administered to OVA-induced mice. Values are represented as mean.
*: Statistically significance compared with OVA (control group)

(*; P<0.05)
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Fig. 7. The changes of IgE in mice (n=10)

Normal: naive mice, OVA: OVA-induced mice, OVA+FFE: Forsythiae Fructus
(250 mg/kg) administered to OVA-induced mice, OVA+UC: Ulmi Cortex (250
mg/kg) administered to OVA-induced mice, OVA+JGE: JwaGwiEum (250 mg/
kg) administered to OVA-induced mice. Values are represented as mean.

*: Statistically significance compared with OVA (control group) (*; P<0.05)

8. & LYl IL-4 H3lo| 0|x[= FE

OVA e} Z¥zko] oF Foj7h P off IL40]
A= YIS ] fl5t] BE FES FoIg
BIAYAZ AF A DS Bt 49 s =
Atk 243 Ay iz OvATdl Bis] =
AT FAHSE Folgt zfo] (P<0.01)9] ZF
7} BEERITE (Table 9, Fig. 8).
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Table 9, The Changes of IL—4 in Mice

IL-4 (ng/mL)
mean SD
Normal 0.675 0.026
OVA 0.788 0.079
OVA+FF 0.679 ** 0.019
OVA+UC 0.684 ** 0.063
OVA+]JGE 0.677 ** 0.028

Normal: naive mice, OVA: OVA-induced mice, OVA+FE: Forsythiae Fructus
(250 mg/kg) administered to OVA-induced mice, OVA+UC: Ulmi Cortex (250
mg/kg) administered to OVA-induced mice, OVA+JGE: JwaGwiEum (250 mg/
kg) administered to OVA-induced mice. Values are represented as mean.

*#: Statistically significance compared with OVA (control group) (**; P<0.01)
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0:0 . ‘ § . =

Fig. 8. The changes of IL—4 in mice (n=10)

Normal: naive mice, OVA: OVA-induced mice, OVA+FF: Forsythiae Fructus
(250 mg/kg) administered to OVA-induced mice, OVA+UC: Ulmi Cortex (250
mg/kg) administered to OVA-induced mice, OVA+JGE: JwaGwiEum (250 mg/
kg) administered to OVA-induced mice. Values are represented as mean.

##: Statistically significance compared with OVA (control group) (**; P<0.01)

ol dH|=7] HIgo| Hu, R0, 2FS0| 0Ixls S 4

9. iINOS Hstol| O|X|= FEE

OVA Foie} Z}zho] of& Fojrt nul7} 22]2] iNOS
H3lo] vA)= JIS B 915ke] pCRES 083}
o iNOS2] mRNA &d A=E A3tk OD#
ko2 vlns] B g2l OVAT (1032)°] H
3 OVA+FF-&- 798,52 22.6%, OVA+UCT-S 642.3
O 2 37.8%, OVA+JGET-2 833.82 19.2% 43 A
o8 AT (Fig. 9-10).

1200

iNOS
8

.

Normal ova OVA+FF OVA+UC OVA+IGE

Fig. 9. The changes of iINOS mRNA

Normal: naive mice, OVA: OVA-induced mice, OVA+FE: Forsythiae Fructus
(250 mg/kg) administered to OVA-induced mice, OVA+UC: Ulmi Cortex (250
mg/kg) administered to OVA-induced mice, OVA+JGE: JwaGwiEum (250 mg/
kg) administered to OVA-induced mice. Values are represented as mean.

GAPDH

iNOS

Normal OVA

OVA+FF  OVA+UC OVA+]JGE

Fig. 10. Representative gel electrophoresed band of iINOS

COX-2 Higlol| mX|& s A3l fst
0]-§3t] COX-29] mRNA T3 HEE ZA33th
OD#e] BH#o=E HwsEH <l OVAT
(1357.8)° Mgl OVA+FF2 1314322 3.2%,
OVA+UCT-Z 1103.5% 18.7%, OVA+JGET 984.5
2 275% 4% Aoz HAEYY (Fig. 11-12).

COX-2

T

Normal OVA OVA+FF ovA+UC OVA+IGE

Fig. 11. The changes of COX—2 mRNA
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Normal: naive mice, OVA: OVA-induced mice, OVA+FE: Forsythiae Fructus
(250 mg/kg) administered to OVA-induced mice, OVA+UC: Ulmi Cortex (250
mg/kg) administered to OVA-induced mice, OVA+JGE: JwaGwiEum (250 mg/
kg) administered to OVA-induced mice. Values are represented as mean.

GAPDH

COX-2

Normal OVA OVA+FF  OVA+UC OVA+]GE

Fig. 12. Representative gel electrophoresed band of COX-2
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IV. Discussion
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Fig. 13. The effects on nasal mucosa damage in OVA—-induced allergic rhinitis model of mice (><200)

Normal: naive mice, OVA: OVA-induced mice, OVA+FF: Forsythiae Fructus (250 mg/kg) administered to OVA-induced mice, OVA+UC: Ulmi Cortex
(250 mg/kg) administered to OVA-induced mice, OVA+]JGE: JwaGwiBum (250 mg/kg) administered to OVA-induced mice. Values are represented as mean.
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AARRE BE 1o B = o]9} L%?'{ 7t 477 28
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& = AT (Table 8, Fig. 7). @F W IL49] g2
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ﬂl

&

T o

::

éj_mrlr

o] A5 B3RS of) FF, UC %
o} L4 FEE JAISI] AR L E7]
= As Az & Uk

iINOS9} COX-2+ @5 W& f=she FRAE,
cytokine, lipopolysaccharide (LPS) -] ToIsh= Oé'% Lls
SollA EAskE NExBol| 23 o] &3
+ A4 NO)e| A WS Fulishe fiﬁ“i
iNOSell &J3l] YAI- o2 g AAkeE]= NOE A+, BE
ojg|, FUAE T YFEHE YAE Woleke v
< @93t 184 iNose| A rEE HsHAl A
A€ NO= gﬂr §]—7<1- ,{ﬂy_ E/H le 7‘}?6 %_9] o];q]
of frafdt 285 YERNE AR i A@olA iNOS
FAukEAE Bxol Syt Had vk oY cox
(cyclooxygenase)= A5 “FENONA] arachidonic acidE PGs
B HgAE 24 AR 187 289 7 7
7} EAsk=H), 1 5 coX-2¢ AA7R1ARR}E mitogen?l]

== PGs HIE A& Frig A #E9, 38
tﬂ :,q]obﬂ q]%l—ocl = 1:} L u]—/l-l Ociz P‘s__]p:]./] %13___}0]]
A3 ARl ]38 COX-2 FAIHHSA|E F-329)
7Pk Barg v Qo). B °4¥°ﬂ*1 AZH ¥ =
219} INOS mRNA T8 A2 =43 A3} Normali®
o Hlsl ovATolA S7FE Ak o] e,
OVAT (1032)° Hl3] OVA+FFT-2 79852 22.6%,
OVA+UCT 642322 37.8%, OVA+JGET 833.8
2 192% Wdo] ZAHJTH (Fig. 9-10). COX-22]
mRNA & FE% Normalioll B8] OVAT-oIA 7}
H A3, OVAT (1357.8)°1] BI3ll OVA+FFT- 1314.32
=2 3.2%, OVA+UCT- 1103.52 18.7%, OVA+JGET
& 984.5F 27.5% Lol 7HAE o= AFEJT
(Fig. 11-12). o’de] A=, FF, UC 2 JGE7} AR ¢

= 00

T e ARt s o 5

2 JGE7F €7 W 1gE
HEg-ol] 28

a7 20 4 oAl i B Sls] 9
s A7 AR N e 24 S HaE PR

_?'T_
AT A, OVATA A= Normaloll HIBY 73] A
3Z 3} F-F (subepithelial edema)©] 7d33] X18Y=| L
A 2T k] getat & 9 71AE T H
371 Yebgtl. ovAaToll I3 OVA+FFT, OVA+UC
T, OVA+JGET EFoAE OVAR 1% ¥ At
Z2)9] o] AA A 143, 3] OVA+JGE
T°] Normalw 3 A AE A4S 4 AT (Fig.
13). ©|& &3t FF, UC % JGE7} le} =2 U 95
WSS AAlshet] At s & <

& o 33, JGE F
of Al H 2 835 7D = & Aol Asdnh

Hﬂ

>




2 Ao goyety

WHalel @4 W histamine

o] g =70l A] Normal @ OVAT, 18|31 OVAT
I oFE-S FAT AT Aol folgk alolE #F
S g ik 283 BEF W 57t SAN T
T, BETE 42 SAHA Zal ollgol deth &
Tz O AES 249 AdE B3t FF, UC 2

JGE9] AR©| thk
Zo = yzhgitt

o]de] ¥ A3, FF, UC ¥ JGEE Th2 cytokine$]
42| E8]E A3l 1gE A4He A ARS] 2]
w30l 283 98-S kil iNOSet COX-29] LS
FaAA ARG $7] HF vHE-S AAlst vIZ At
9] &4& WAEk= Ze ¢ & Utk ol FF, UC ¥
JGEE ARY| A 5ol ARgstal Sl wet 2 dskA
483 T de T E A= ARt

B33 7120 B A7 B8

[eJe]

V. Conclusion
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