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The Effect of Tongkyu-tang on the Ovalbumin-inhalation Rat
Model with Allergic Rhinitis

Jin-young Jung - Yoon-Bum Kim

Dept. of Oriental Medical Opthalmology & Otolaryngology & Dermatology
College of Oriental Medicine, Kyunghee University

Background and Objectives: Allergic rhinitis is an allergic reaction characterized by sneezingm itchy nose, mouth and
throat, congestion and/or nasal discharge. The offending allergenes are usually pollens, molds, dust mites and animal allergen.

Recently, the incidence of infectious nasal diseases tend to decrease. However, allergic rhinitis has increased and treatment
in most cases has only deat with the symptom.

Tongkyu-tang was composed of sixteen crude drugs. The Oriental Medical References mention therapeutic effects of
Tongkyu-tang on nasal obstruction, watery nasal discharg. And Tongkyu-tang has clinically been used for the treatment of
common cold, headache, sternuiation, rhinitis etc. Speacially Torgkyu-tang is one of the most frequently used medical treatment
for the allergic rhinitis.

Experimental studies were conducted to investigate for the effect of Tongkyu-tang on the changes of reutrophil scgment,
lymphocyte, total IgE and nassal tissue in allergic rhinitis of ovalbumin-inhalation rat.

Meterial and Methods: Fifteen Sprague-Dawley rats were divided into three group: normal group, contro! group,
experimental group. To induce the allergic rhinitis in control group and experimental group, rats were sentitized
intraperitoneally with 0.1% ovalbumin solution 3 times at intervals of 1 week. Then intranasal sensitization was performed by
diffusing 0.1% ovalbumin solution 3 times at intervals of 2 days. After that time, rat in the experimental group were oral
administration treatéd by Tongkyu-tang for 28 days. We observed changes in nasal tissue; changes in the number of white
blood cell, red blood cell and total Ig E; also changes in the segment of neutrophil and lymphocyte in blood. And we
observed the changes of AST, ALT of three group. We used anova test statistically.

Result: The number of leucocyte remained unchanged between three group. The number of erythrocyte was increased in
experimental group and control group when compared with the normal group. The segment of neutrophil, in blood was
decreased in experimental group when compared with the control group but, that was not significant statistically(p<0.05).
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The promotion of tymphocyte in blood was significantly decreased in experimental group when compared with the control
group(p<0.05). Total IgE was decreased in experimental group when compared with the control group but, that was not
significant statistically(p<0.05). The cilium be well preserved in experimental group  the nasal tissue in experimental group was
similar to in the normal group. Congestion and expantion of grandular cell in nasal submucosa, hypertropy of epithelium in
nasal mucosa, acid mucus in epithelium and neutral mucus in subepithelium were decreased in experimental group when

compared with the control group.

Effect of Tongkyu-tang on the liver function were also studies in rats. Treatment of Tongkyu-tang did not affected on AST

and ALT.

Conclusion: Considering the above experimental results, it is suggested that

oral administration treatment using

Tongkyu-tang, without worry about liver function injury, decreased response on an Animal model with Allergic Rhinitis,

Key words: Ovalbumin, Allergic rhinitis, Tongkyu-tang, the nassal tissue, neutrophil, Total IgE, lymphocyte, AST, ALT
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1. 48

(1) 8y

FEL (HAER BIO KOREAJA Eopure
200g119] 9] Sprague-Dawleyl 31 & #E AT,
2T, AYTe2 o ANt 23RS
& A glo] FFIUA 1242 B, 1247k k9
AEIAEL FAeH FRIgFFHAN 15T A
A F ARk

(2) g5t

AP AL e e GojuAF
R wPdA TR & HY AhuE
o EFE O3 2ri(Table ).

Table 1. Composition and Dosage of Tongkyu-tang

Herbal Name Scientific Name Dose(g)
fT:3 Astragali Radix 15.00
At Angelicae daluricae Radix 1500
Eit Atractylodis Rhizoma 1200
HE Glycynhizae Radix 8.00

BET Xanthii Froctus 8.00
BHRR, Ledebouriellae Radix 8.00
*iE Angeficae Koreanae Radix 8.00
7.8 Ligustigi sinensis Rhizma 800
FH Cimicifugae Rhizoma 8.00
B Puerarize Radix 8.00
ne Cridii Rhizoma 6.00
¥ Ephedrac Herba 4.00
MR Zanthoxyli Fructus 400
% Magnoliae Flos 400
e Asari Herba 300
b 20 Menthae Herba 3.00

Total amount 12.00g
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(1) 249l 24

Bk 5HS feElz © 35 4o Y1 8¢ A8
7t AES 83 Yo 27 5 £4E UL
BHWARAE olgate) 10TAA 3M7HY Ast
o 13} A AL I, AR FEE EL Yol 1
ASY wjs} 2 WO T wHE Agsle] 23} W
Ae de T 123 A 42 EflT o] §4LS
filler paper2 3}t T} rotary vacuum evaporator
(EYELA, Japm)oll 4] ZHs58 9 S00ccg JUrh

(2) 7Y 5o
SR 535S AYTY mouseo) Al 1eq/100g4
v &2 ojd 13) 2897 475 Ak

(3) gd=s] whe

Levine & Vazd) uh#23)S 28319 Ovalbumin
(OVA: chicken egg albumin, grade V, Sigma, U. S. A)
& Yoz AT PBS(phoshate  buffered
saling)s}  $AEATO EAAIOH3  gel, Sigma,
USA)E 1112 33 OVA lmgS PBSS} sl
oA golo] T IntE TS0l 0.1% OVAS
do] Hr2 Yk iz ARFAA 48 A
219, 79, 1447 0.1% OVAS AL B7} o] &
sl g 3 43S Q8 A 27
2o 139 F 797 492 384 g2 4P
oh$-29) Bldl 0.1% OVA €& AAsled ¢+

27) Wae $2AR.

(4) gaustd AN

87s) 44e AAs B JcBES AR
¥ EDTA%| W& ¥ A% ¥F AW|(Advia 120,
Beyer, Deuch) o] §:3e} ZA3igich
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(5) 84 transaminase(AST & ALT) 84 &%
A9 AFE AAste] o 3ccAEE AP
F YAEIRPM 3000, 1SH)E o83t ¥R
& d& F FAWE olg4¥ 7170 automatic
analyzer(Hita-chi 7600-110, Japan)oll X &-33}Ach

(6) Total IgE &%

#4A9 AL dAsA B keATE AIY
3 4AEsE ol&3leiRPM 3000, 1583h &
2e AL ¥ immumnoradiometric assay WY& o8
& 1470 wizard r-counter(Wallac, Finland)7}71& AH8-
s 2Aagich

(7) ¥ el WL AZ ¢ ¥4 _

g7 vgg B89N Fud ¥ uBe &9
R g 2% IS 24L AFg 4HE
23 F 97 2 ¥ 34 298 =E3NT F 10%
formalin 2R Y0) 4340 ARG, 2AY 23
10% EDTAS o) 457t 23idt Fo E5& T
£ panffin® 2 ¥Iri#AE AX microtormed AH
so] 879 wRe AddEos HAsn om A
He ATk o AU FeisA W E wBE
& bematorylin & ecsin{H-E) A4E AP o
Aagase 444 EAE A adan
blue(pH 2.5)-P.AS.0)3Q 4 & 31t} Hematoxylin &
ecsingd A} 2 alcian blue(pH 2.5)PASE JMF 27|
ARe Pagn)d oz 108§ stoA FEIHT
HzAe] Fugdel &4, 4ud uF, &3
AEs 743 AzAY 2F, FAAE 2 3FA
o] Ad aeju A & 2HoNE ¥F, 8 %
AAze 34 & AHRith

o

(8) BAA

EARNL sps(ver. 1LOE 0] 431500 daa¥
M ANOVA testS AME319om post Hoo tests
Scheffe g o] &8i%ith FAFEL 0052 3tk

23

18T HE 5

BYF 59 2§ AolE Foe] AN B
N0 AS 0271221, ERT-S 9981254, YT
& 1252227102 JeRgtiTable 2, Fg 1).

Table 2. The Number of White blood cel

Group MeantSD.  |Post Hoc Test (Schaffe)
normel group(a) | 9274221(x10/ )
control group(b) 9.9812.54(x10' 10) a=b=¢
experimental group(c) | 7.2542.27(x10°/)

level of significance : p<0.05

10740

1&

Tha aumbar of WBC

Control

Fig 1. Change in the number of White biood cell
Values represent the meanstandard deviation.

2 MY ME &

e HIT 4B § FHIRAD
(005), Ak} Take YAHA Wtk AT
AL 6831037, Q=L 8354057, AHEL
815204002 UERJTHTable 3, Fig 2).

Table 3. The Number of Red blood cell
Group MeantSD.  |Post Hoc Test (Scheffe)
normel groupla) | 6.83:03%x10740)
control group®) | 8.35:0.57(x10%40)
experimental group(c) | 8.15:040(x10/10)
level of significance : p<0.05

a<b=c
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Fig 2. Change in the number of Red blood oeil
Values represent the meantstandard deviation.
*: P valoe was obtained by ANOVA and Scheffe test

3. HErue M7 v

e F479 NS s ALY
(©<0095), A49] a7+ AAHA F3ic}. AAE
744 5801249, UiRFL 11.80t4.15, AYFL
11.0012.732.2 YERthTable 4, Fg 3).

Table 4. Changes of Neutrophil Segment(%)

Grow MenSD. ] Post Hoo Tet (Scheffe)
normal group(a) 5.8012.49 adb=,
control group(®) | 11808415
experimental grouplc)| 11004273 axd

level of significance : p<0.05

4. Mgyl olmTug

S At vEe fosiA FdaAzien
©<005), A9 Er= AHHA Blok AL
A% 82801646, TIXTE 69804390, AYFL
67.00£5.52.0 2 LyEPGTHTable 5, Fig II).

Table 5. Changes of Lymphocyte{%)

Group Mean:8D. | Post Hoc Test (Scheffe)
normal group(a) 82.80+6.46
control group(b) 60.80£3.90 a>b=
experimental group(c) { 67.00+5.52

level of significance : p<0.05
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Fig 3. Changes in neutrophil and lymphocyte(%)
Values represent the mean+standard deviation.
* P value was obtained by ANOVA and Scheffe test.

5 AST & ALTS #4 5

24 ASTE o3 ZAANF LU (p<005),
ALTY] dsidE faAdel deiA] st F9el
AIR= AST, ALT BT 9394 gsiet AST
o] AL AATL 181.20:1365, URTL 15540+
619, AYTL 16040£16720.2 EPITHTable 6,
Fig 4). ALT9] 79 R3T& 48801540, =T
4601555, AYFFL 494046322 LepdtiTable
7, Fig 4).

Table 6. Changes of GOT

Group Mean#S.D. | Post Hoc Test (Schéffe)
nomal group(a) | | 181.20¢13.65 abec,
control. group(b) 155.40+6.19
experimental group(c) [  1604016.72 a=cb

fevel of significance : p<0.0S

Table 7. Changes of GPT

Group Mean#SD. | Post Hoc Test (Schesfie)
normal group(a) 48.80+5.40
control group(b) 44.60+5.55 a=b=c
experimental group(c) 49.4016.35

level of sigrificance : p<0.05
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Fig 4. Change of AST and ALT
Values represent the meantstandard deviation.
*: P value was obtained by ANOVA and Scheffe test.

7. Total igES] s}

Total IgBE 153 o7k ik A= S
FelstA AR, v HAL 7z 23 IgE
A€ dANA Y AFTe] £ AdEEY
=it AT Ae 067066, UxTe
2511082, AAFL 1.80:0.540.2 vpeltti(Table 8,
Fig 5).

Table 8. Changes of Total IgE

Grop MentSD. | Post Hoc Test (Schefie)
normal group(a) 0:67+0.66 a<b=c,
control group(b) 251+082

experimental groap(c) | 1804054 a=c<

level of significance : p<0.05

Controt

! Notmal Experimental

Fig 5. Change of Total IgE
Values represent the mean+standard deviation.
*: P value was ottained by ANOVA and Scheffe test.
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Fejey WHE BRSA ¢ Hemaooln &

9 919 - BBl ¢u2Y] vig =Y 8 A viAe 9%

eosin A 3loAA tiETe B¢ FdT) HF &
739 TFAL} Y FAME 233 &3HN
o, SFAZY 71 F7H UEE ¢ 2
o, F9s3dNE dure F4o] HIvkFHg
6b). AYTL Ak A9 243 vl 5%
AE] HREE F HEHO glon, 4933
RS, 7% 235 QUHFg 60. I
HZe FRAL 2 g a, SR
BolA) gtk 39 423 FFLAE B
o} &ErhFig 6-a).

Fig 6. The H-E stained image of nasal muccsa in rat by
light microscopy

(100, a= normal, b= control, c= experimental)

We can find infiltration of lymphocyte, increased goblet cell and

ciliary loss in control group. However the nasal tissue in experimental

goup was similar to in the normal group: the cilium be well

preserved in experimental group.
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DluelpH 25}PAS. 0)F 93 B4 Dz2e 34
Foll Hlste] vigel AAAGLRY Re1ZA}
Holw ASAZE 34 WS AAT
Hgte] ¥& 2|8 HolZEriFg 7). APTANE
A3i3el ARATIRe ot BT st
A RS SIME BT Hla 34 O
23 o 2ulg 7o) uATFg 7o),

Fig 7. The aldian blue stained image of nasal mucosa in
rat by light micrascopy(*100, a= normal, b= control
C= experimental)

We can find increased acid maxcus in epithelium and neutral mucus i

subepithelium in control group. However acid and neutral mucus were

decreased in experimental group when compared with the contol

Froup.
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