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Effects of Kumsooyukkun-jeon on Asthma Induced by Ovalbumin in Mice

Chun-Suck Kim, Hae-Yun Choi, Jong-Dae Kim
Department of Respiratory Internal Medicine, College of Oriental Medicine, Kyungsan University, Daegu, Korea

Objectives : To study the effects of Kumsooyukkun-jeon on asthma.

Methods : Asthma was induced to Balb/c mice with ovalbumin using the method of Hatfield et al. We measured the
histological profiles of lung and trachea, numbers of cellular compartments in the bronchoalveolar lavage fluid (BALF),
numbers and morphology of the mast cells in the trachea, numbers of mucous-secretory cells in the bronchus, morphology of
the bronchus, ultramicroscopical appearance of surface of trachea and number of cilia and mucous-secretory cells by scanning
electron microscope.

Results :

1. Hypertrophy of mucous membrane of trachea and bronchus and bronchioles in the lung, peritracheal, peribronchus and
peribronchiolar inflammatory cell infiltration, and mucoid exudate deposition the lumen were observed in confrol groups but
these phenomena were recovered in the Kumsooyukkun-jeon groups.

2. Cellular compartments including neutrophil and eosinophil were increased in the BALF of control groups but these
phenomena were recovered in the Kumsooyukkun-jeon groups.

3. Degranulation and decrease of the numbers of mast cells were detected in the trachea of control groups. However, these
phenomena were recovered in the Kumsooyukkun-jeon groups.

4. Shedding, decrease of cilia cell and increase of mucous-secretory cells in the surface of the trachea were measured in
control groups but these phenomena were recovered in the Kumsooyukkun-jeon groups.

Conclusions : It is considered that Kumsooyukkun-jeon has somewhat favorable effects on asthma. (J Korean Orniental Med
2002,23(3):104-118)

Key Words: Kumsooyukkun-jeon (jinshuilijun-jian in Chinese), Asthma, ovalbumin, Broncho-alveolar lavage fluid (BALF).
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Table 2. Changes of Numbers of Granulocytes in the Bronchoalveolar Lavage Fuid after Administration of Kumsooyukkun-jeon

5 days 7 days

3 days*
Normal group -
Control group
Sample group

1143.28 + 198.32F
972.66 + 151.38**

1023.75 + 172.28
319.16 4= 97.74**

1243.62 + 17228
743.19 4 103.64**

Normal group: Inhalated group with saline only;

Control group: Sensitized and challenged group with ovalbumin;
Sample group: Kumsooyukkun-jeon administrated group.

* days after administration of Kumsooyukkun-jeon per os; ? not detected;
+ mean+S8.D/lar? of 10 animals.

§ P<0.05 compared with control group;

** P<0.01 compared with control group.
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Table 3. Changes of Numbers of Epitheloid Cells in the Bronchoalveolar Lavage Fluid after Administration of Kumsooyukkun-jeon

3 days* 5 days 7 days
Normal group 5.50 + 0.98 6.25 4+ 1.32 443 + 0.62
Control group 12.35 + 3.28 1535 + 4.48% 11.27 + 6.32
Sample group 1125 + 7.18 10..36 £+ 2.44** 9.36 + 2.27**

Normat group: Inhalated group with saline only;

Control group: Sensitized and challenged group with ovalbumin;
Sample group: Kumsooyukkun-jeon administrated group.

* days after administration of Kumsooyukkun-jeon per os;

+ mean+S.D./1nr of 10 animals.

§ P<0.0) compared with normal group;

** P<().05 compared with control group.

Fig. 1. Smear histology of BALF cell of 3 days after
administration of Kumsooyukkun- jeon.
a.Normal  b.Control  c. Kumsooyukkun-jeon-dosing
group
a-c: Giemsa stain; X 1500

Fig.2. Smear histology of BALF cell of 5 days after
administration of Kumsooyukkun- jeon.
a.Nomal  b.Control  c. Kumsooyukkun-jeon-dosing
group
a-c: Giemsa stain; X 1500
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Fig. 3. Smear hlstology of BALF cell of 7 days after
administration of Kumsooyukkun- jeon.
a.Normal  b.Control  c. Kumsooyukkun-jeon-dosing
group A
a-c: Giemsa stain; X 1500

LR
Fig. 4. Hlstologlcal profiles of the trachea of 3 days after
administration of Kumsooyukkun-jeon.
a.Normal  b.Control  c¢. Kumsooyukkun-jeon-dosing
group
a-c: H-E stain; X 600
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Flg 5 Hlstologlcal proflles of the trachea of 5 days after
administration of Kumsooyukkun-jeon.
a.Normal  b.Control  c. Kumsooyukkun-jeon-dosing
group
a-c: H-E stain; X 600

R

Flg 7. Mast cells in the tfachea of 3 days after
administration of Kumsooyukkun-jeon.

a.Normal  b. Control
group

a-c: Standard toluidine blue stain; X 600
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Fig. 6. H|stolog|cal proﬁles of the trachea of 7 days aﬂer
administration of Kumsooyukkun-jeon.
a.Normal  b. Control  c. Kumsooyukkun-jeon-dosing
group
a-c: H-E stain; X 600

Fig. 8. Mast cells in the trachea of 75 days after
administration of Kumsooyukkun-jeon.

a. Normal b. Control
group

a-c: Standard toluidine blue stain; X 600

. Kumsooyukkun-jeon-dosing
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FIQ 9. Mast ceIIs in the trachea of 7 days after Fig. 10. Histological profiles of the lung of 3 da);s af{er

administration of Kumsooyukkur-jeon. administration of Kumsooyukkun-jeon.

a.Normal b.Control  c. Kumsooyukkun-jeon-dosing a.Normal b.Control  c. Kumsooyukkun-jeon-dosing
group group

a-c: Standard toluidine blue stain; X 600 a-c: H-E stain; X 300

Table 4. Numbers of Mast Cells in the Trachea after Administration of Kumsooyukkun-jeon

3 days* 5 days 7 days
Normal group 7.13 + 221+ 6.69 + 2.35 745+ 3.17
Control group 125 + 0.78% 2.15 £+ 1.18§ 3.67 + 1.18§
Sample group 1.78 £ 1.13 4.17 + 0.96%* 6.38 + 217+

Normal group: Inhalated group with saline only;

Control group: Sensitized and challenged group with ovalbumin;
Sample group: Kurnsooyukkun-jeor administrated group.

* days after administration of Kumsooyukkun-jeon per os;

+ mean=S.D./1ar? of 10 animals.

§ P<0.01 compared with normal group;

**P<0.05 compared with control group;

*** P<0.01 compared with control group.
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Fig. 11. Histological profiles of the lung of 5 days after
administration of Kumsooyukkun-jeon.

a.Normal  b.Control  c.Kumsooyukkun-jeon-dosing

group

a-c: H-E stain; X 300

Fig. 12. Histological profiles of the lung of 7 days after
administration of Kumsooyukkun-jeon.

a. Normal

b. Control

¢. Kumsooyukkun-jeon-dosing group

a-c: H-E stain; X 300
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Fig. 13. Histological profiles of the bronchus of 3 days after
administration of Kumsooyukkun<eon.
a. Normal b. Control  c.Kumsooyukkun-jeon-dosing
group
a-c: H-E stain; X 600
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Table 5. Changes of Numbers of Goblet Cells in the Bronchus of the Lung after Administration of Kumsooyukkun-jeon

3 days* 5 days 7 days
Normal group 31.78 £ 11.25* 2838 + 9.18 30.09 = 10.15
Control group 438.16 -+ 98.36* 477.28 + 7535 486.95 + 79.25°
Sample group 528.97 + 96.34 341.15 £+ 63.19%* 244.35 + 78.84%%*

Normal group: Inhalated group with saline only;

Control group: Sensitized and challenged group with ovalbumin;
Sample group: Kumsooyukkun-jeon administrated group.

* days after administration of Kumsooyukkun-jeor: per os;

+ mean+S.D./1or of 10 animals.

§ P<0.01 compared with normal group;

** P<(0.05 compared with control group;

*** P<().01 compared with control group.

By , 1 Y

Fig. 14 Hlstologlcal profiles of the bronchus of 5 days after
administration of Kumsooyukkun-jeon.

a.Normal  b.Control  c¢. Kumsooyukkun-jeon-dosing

group
a-c: H-E stain; X 600

TAES $1& 2 HAANA T By FI17 #F
HAou), gz vatdM e 1 A =rt o A
5o AR, Fo T TN FAYP A2
AAEn7} 27t S B ZAEY fAHA B3
5] tHFig. 16-18a-c).

Fig. 16. Scanmng electron microscopic profiles of the
trachea of 3 days after administration of

Kumsooyukkun-jeon.
a.Normal b.Control  c¢. Kumsooyukkun-jeon-dosing
group

a-c: Osmium-post fixation; X 648

112

. ._E{ | Wit ¥
F|g 15. H|stolog|cal proflles of the bronchus of 7 days aﬂer
administration of Kumsooyukkun-jeon
a.Normal  b.Control  c. Kumsooyukkun-jeon-dosing
group
a-c: H-E stain; X 600

F|g 17. Scannmg electron mlcroscoplc proflles of the
trachea of 5 days after administration of

Kumsooyukkun-jeon.
a.Normal  b.Control  c. Kumsooyukkun-jeon-dosing
group

a-c: Osmium-post fixation; X 648
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a.Normal  b.Control  c. Kumsooyukkun-jeon-dosing o, (R >>6)°“ e 2k A 71sd o)F

group B2 oAMellA AFH R ek o] Age F

a-c: Osmium-post fixation; X 648

2 EES PUs) ol IR, ML
3 2ol vgle] FARUAP005) ZVBE B I Atk KM, Evke] o, Al Wl A
oA, Fol 5% Lol hxPol Hate] fo 0 B 71 OZ Sof il {0k Bl A

A AI(P<0.01) T7HE-& B8] THTable 6). & 7hete] AR
I F BARERE 164237 RS (REEE)N
2) 71% B HAAA 2o 7 g HAzxz 7159 Ao EA PME EE +2 A

718 FAUe] JAYIA T 4 Meke dE RE Bk HE EEOR FE Jom REER
oA e AT wEt FIAUAP00D) F7F - BT REE B FE TR dslt & 4

Table 6. Changes of Numbers of Cilia Cells in the Trachea after Administration of Kumsooyukkun-jeon

3 days* 5 days 7 days
Normal group 289.17 + 88.15 277.58 + 97.36 317.35 £ 81.19
Control group 9735 + 11.27° 83.65 + 33.51° 121.36 + 97.15°
Sample group 120.98 + 53.14%* 169.62 + 63.38%%* 207.75 £ §7.79%**

Normal group: Inhalated group with saline only;

Control group: Sensitized and challenged group with ovalbumin;
Sample group: Kumsooyukkun-jeon administrated group.

* days after administration of Kumsooyukkun-jeon per os;

+ meanS.D./1ns? of 10 animals.

§ P<0.01 compared with normal group;

** P<0.05 compared with control group;

+++ P<0.01 compared with contro! group.

Table 7. Changes of Numbers of Mucus-Secretory Cells in the Trachea after Administration of Kumsooyukkun-jeon

3 days* 5 days 7 days
Normal group 11539 + 41.36* 12829 + 71.35 124.47 + 63.88
Control group 31997 £ 10152 42836 + 99.62° 297.25 + 89.98
Sample group 293.13 + 148.18** 23348 + 78.96%+* 198.36 £ 77.12%+*

Normal group: Inhalated group with saline only;

Control group: Sensitized and challenged group with ovalbumin;
Sample group: Kumsooyukkun-jeon administrated group.

* days after administration of Kumsooyukkun-jeon per os;

+ mean:+S.D./1m? of 10 animals.

§ P<0.01 compared with normal group;

** P<0.05 compared with control group;

*¥% P<0.01 compared with control group.
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