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The Effects of Astragali Radix on Bleomycin-induced Lung Fibrosis

Kyoung-Hee Lee, Hee-Jae Jung, Sung-Ki Jung, Yoo-Sik Yoon, Hyung-Goo Rhee

Division of Respiratory System, Dept. of Internal Medicine, College of Oriental Medicine,
Kyung Hee University, Seoul, Korea

Backgrounds & Objectives : Many acute and chronic lung disorders with variable degrees of pulmonary inflammation
and fibrosis are collectively referred to as interstitial lung diseases. Idiopathic pulmonary fibrosis (IPF) is one of several
idiopathic interstitial pneumonias with the pathogenesis unclear. Astragali Radix is known to inhibit the Th2 immune
response. The effects of Astragali Radix on bleomycin-induced lung fibrosis were evaluated.

Materials and Methods : Astragali Radix extract was daily given to the normal rats, control (bleomycin) and treated
(bleomycin and Astragali Radix extract, 24.0 mg/10g body weight) rats for 14 days. After 14 days, we observed the change of
total leukocyte count and percentage, IFN-gamma and IL-4 in BALF (Bronchoalveolar lavage fluid), and of semiquantitative

histological index (SHI).

Results : Compared to the control group, Astragali Radix decreased total leukocyte count (p<0.05), lymphocyte (p<0.05),
neutrophil (no significance) percentage, SHI (p<0.05), IFN-gamma and IL-4 {(p<0.05). Otherwise, macrophage percentage

was increased (p<0.01).

Conclusion : This study showed that Astragali Radix reduced the incidence of inflammatory cells and cytokines and
prevented the fibrosis of tissue in bleomycin-induced lung fibrosis rats.

Key Words: IPF (idiopathic pulmonary fibrosis), Astragali Radix, bleomycin
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gas @ 1.5% isoflurane . 2 F-¢)u}3 3t AtejoA] A
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4.0m1e) #H A2 A (bronchoalveolar lavage fluid;
BALF)E {35t IL-49} [FN-gamma®] 2747}
A7 34 2 WRT 29 240 e o
AAAg A3 AT F228 E2l3lod Fhiies -
509 dry ice-isopentane % Aoz F43 FAAA
IL-4 4 IFN-gamma 574 822 -80C W&o &
slaL, fEfiT 10% buffered neutral formalin £ 0 2
st 2AFAL0 2 ALEEGT

@ AA DA ) MY F2= 9 7hH =7

HAAY W FHMES = COULTER STKS9]

AFLFAWZ 25 en, HYT 2 27
(leukocyte differential count)2 AFEE A L9 &
AR A HAHY S Eefolmol|] 2T ohF
Wright 8l 0 2 AL @u)7 sl A T2 2 100
7Rel 3 -5 macrophage, lymphocyte 2
o vE2 54, ARE ARSI

(5) H Z2] 2] Masson' s trichrome % H-E & 44

289 FH x2S paraffin AHsto] Hx2e
g4 RE #HFRI] HaAlAe LA
hematoxiline-eosin (H-E) G41-& AAIsI o, 7
2 o] g3l 23t collagend] H2AA =& #HasHy
28| A= Masson' s trichrome G 4-& A5 =,
Z2l 0 2 B¥] paraffing A A3t 562 Bouin' s
solutiono| A 1A1ZF A3 & A3 3}ka, Weigert s

neutrophil

=
3|

i,
NN r_CL )

iron hematoxylin solution®]] 104, Biebrich scarlet-acid
fuchsin solution®]] 283t ¥H-&-A|Z{th ©HA] A3 &
5% aqueous phosphotungstic acid solutionol] 15%,
light green solutionol] 13, glacial acetic solution®]] 3%
7k ¥H3A1A collageno] 2E54E w =5 G319t

(6) 23 A #H<EFA K (Semiquantitative
Histological Index; SHI)9] &%

g:ﬂz;dg] Aoz e 4 1116}7(4 W3 =
Kremer' %, Laxer*%, Lossos% 2 Berkman'*g2
Hhd o] wet, A# 58 o Masson' s trichrome & 4 3}
HE 248 1079 Az3e sl gaw 2ol
STAZ SHIE % &3} skt
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3% woln, @ Fadog ok Ao
H|t}l (epithelial hyperplasia) =] 711} collagen©]
25 A58} (fibrosis)7} #2HE 72§
2:10708) 22 F 4~T7he) 2 olA, 3
o] FHTH oA w HEEE vkl
Hh3S Holi, 3 fAH o2 plekatA| 4]
I = A collageno] H2te A fr3h7t &2
785
310709 22 Z 4T ZA A, FAHE L
Qo) 27 AAllA B $5E A3
= Holm, Eg AyrEo g g
collagen 3] o] o3k A-Rslr} #atd -
4:10709) 22 F 4~7709 2FolM, A g 4
sz FHuET, AT 2 497 A
ZAA A FZE L, o] 2] g At A5 Al
Lol Wel Busll T4 AzAel A}
Zuw, AukA ] A%k collagen 32 A f3i7h ##
H A%
5'1071H e 23 oﬂxi A o
A

of
e oy
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il M ool 4
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0] Al gt collagen Az AHshrt #a
UERERR IFN—gamma H IL-49] =%

H Al 1 [FN-gamma 3 TL-42] 2% & enzyme
linked immunosorbent assay (ELISA) B3-S A}&-3}
vt =, vitto]l H I 96-well microtiter plates
(Nunc, Rosskilde, Denmark)E well 3 50 g9
polyclonal antibody (1 ng// in 0.6 M NaCl, 0.26 M
H3BO4, and 0.08 N NaOH, pH 9.6)Z 4CollA] 24A] 7+
Zot 383, PBSY 0.05% Tween-202.2 A2 &}
At v EAYrS S 3uslr] YElA 2% bovine
o™, well G 50 Mo &3
sample-2 7}3+ T} 37°CollA] 1A]ZHE<t incubation
A Z TA] well & 50 42] biotinylated polyclonal
antibody (3.5 ng/d in wash buffer, 2% FCS)E 7}3F t}
2 37Cel A 458%<t incubation &}31, plateZ 33]

1-4
i
S
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43



(264)  Uhgratel gzl A) A25A A|2E(20043 6Y)

07

e
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Normal Control Sample

Fig. 1. Effect of Astragali Radix on total WBC count in
bronchoalveolar lavage fluid of mice treated by
intratracheal instillation of bleomycin.

Normal; animal group treated neither bleomycin nor Astragali

Radix.

Control; animal group treated with bleomycin (0.06mg/0.1ml)

intratracheal instillation.

Sample; animal group treated with bleomycin

(0.06mg/0.1ml) intratracheal instillation and Astragali Radix

water extract (24.0mg/10g body weight) for 14 days.

Decrease % calculated from sample data and control data.

*; significantly different from control group(p<0.05)

A2 g t}E streptavidin-peroxidase conjugate (Bio-
Rad Laboratories, Richmond, CA)E 7}t 37°CoA
30% %<t incubation d+ith 2thL chromogen
substrate (Dako, Carpinteria, CA)Z 7}8te] A& A
incubation &}1L, 490 nmel| 4 automated microplate
reader (Bio-Tek Instruments, Inc., Winooski, VI)& 2
23kt

Z o

1. HAEY L T S5 wat

NormalT 9] #HAHS Y HEF F+= 006+
0.01 x10%ml ©]9 2™, bleomycino]] €]t} #4838}
Z H2AI7] control & 0.53+0.07 x107ml2 A8k
%7F2 YEhglTh Bleomycinel] <&t #Adf3} &
B FA 14470 BRK BEFE V)25 R
sample T2 0.31+0.03 x106/ml .2 control ol H]
atod 41.5%9] A (p<0.05) e WEF F59
28 Uehl 9l chFig. 1).

wl 1 Normal
W Control
[ Sample

Cell Percentage(% n BALF WBC)
3

Macraphage Lymphocyte Neutraphil

Fig. 2. Effect of Astragali Radix on differential WBC count in
bronchoalveolar lavage fluid of mice treated by
intratracheal instillation of bleomycin.

Normal; animal group treated neither bleomycin nor Astragali

Radix.

Control; animal group treated with bleomycin(0.06mg/0.1ml)

intratracheal instillation

Sample; animal group treated with bleomycin

(0.06mg/0.1ml) intratracheal instillation and Astragafi Radix

water extract (24.0mg/10g body weight) for 14 days.

* ; significantly different from control group (*; p<0.05, **;

p<0.01)

2. HMHY L W H|g2| tig}

Normal*9] H A=A of #EF 2 macrophage?]
H|-&-2 90.9+1.0 % ©|% .21, lymphocyte?] B|&-&
5.6+0.8 %, neutrophil®] B]-&& 3.6+02 % ©|ch
Bleomycinel] o}sted #HAHF-3E F2A1Z1 control T
W L = macrophage?] H]&©¢| 344145 %2
151A] 7+Aa8tg] o™, lymphocyte®] H] &2 39.8+
7 %=, neutrophil®] H| &2 258+2.6 %= A 5H
7eksich. Bleomycinel 13 A4 %3t 3 &

1447 B 3% A7) A8 243 Sample 7
£ Wl¥ I 3= macrophage ¥l €0 57.814.7 B
control 7] Wste] F2]4l(p<0.01) A F71351H 2
1, lymphocyte®] 8] €& 23.1+2.8 %E control 19
H]3to] §-2) A (p<0.05) Y& ZFAE e,
neutrophil®] H]&2 19.1+34 %= control | ¥]&}

o Bt SR O BARA FI4E GoATKFiE.2),

o> rlo

=

= ofy



)73 9 491 FIE 7} CSTBLIEY AR 2) Bleomycin 3 Bigkieive] nX) e Mg (265

u
g
et

Semiquantiative Morphological Index
o
S

00
Normal Control Sample

Fig. 3. Effect of Astragali Radix on semiquantitative
histological index of fung tissue in mice treated by
intratracheal instillation of bieomycin,

Normal; animal group treated neither bleomycin nor Astragali

Radix.

Contral; animal group treated with bleomycin(0.06mg/0.1ml)

intratracheal instillation.

Sample; animal group treated with bleomyein(0.06mg/0.1mi)

intratracheal instillation and Astragali Radix waler

extract{24.0mg/10g body weight) for 14 days.

Decrease % calculated from sample data and conirol data.

*; significantly different from control group (*; p<0.05).

Fig. 4. Sections stained with Masson' s trichrome method of
lung tissue in mice treated by intratracheal instillation
of bleomycin (section 1, Normal group; section 2,
Control group; section 3, sample group). sample
group shows significant decrease of collagen
accumulation {green color) with respect to control

group.

3. ZASHH et X7 BiF

x|
# %2} 8} Masson s trichrome G213} H-E G4 4

H

A ge 248 Aey AR SHIE 3499
C57BL/6J A F M= 03402 0]%] 21, bleomycin
o 9t HAEREE FYAZ! control TE 45+
022 Ae) RE 2AlA A% AFULT A
o] v 2 Aot #E AT Bleomycinof 9
& AR U 1497 HE B5E 9]
28 Eo8 sample 7¢] SHIE 3.04042.2 control
Toll vlate] 333 %] 2l (p<0.05) A= AFUE
o) 2, AFIALE Weie) 3t L collagen 22 A1

3o} vt #AE QI CHFig. 3,4).

4. BME Y L] IFN-gamma ¥ IL-42] s}

Nommalw#2] # Az 1] TFN-gammas 17.543.1
pg/ml 0] 2.1, bleomycine] ojste] HHdHEE F
271 control & 138.3+114 pg/mlZ A& Thl-
type immune responsed] 718 Ve oW,
bleomycinol] gt 4 {3 FEH A 14470
&K B53% Y728 Fod sample T 1065+
7.8 pg/mlE control ol H]3la] §9]4(p<0.05) =
Thi-type immune response®] 7+AE eI T
Normal-2| HAMH A Y [L-4% 6.0+0.7 pg/ml 0]}
o1, bleomycine] 9t A FIE FLAN
control & 42.0+3.1 pg/miE A3 Th2-type
immune response®] =7}% WERNS] 2™, bleomycin
of o A et I 9 WL BE £3%
A7 2~E 2o sample 72 30.21+4.3 pg/miE
control Tl B]3lad H-943(p<0.05) Y& Th2-type
immune responsed] 242 VERN ckFig. 5).
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140 - [J Normal
Il Control
120 [ Sample

pg/ml in BALF
g

IFN-gamma IL-4

Fig. 5. Effect of Astragali Radix on IFN-gamma and IL-4
levels in bronchoalveolar lavage fluid of mice treated
by intratracheal instillation of bleomycin.

Normal; animal group treated neither bleomycin nor Astragali

Radix.

Controt; animal group treated with bleomycin (0.06mg/0.1ml)

intratracheal instillation.

Sample; animal group treated with bleomycin

(0.06mg/0.1ml) intra-tracheal instillation and Astragali Radix

water extract(24.0mg/10g body weight) for 14 days.

*; significantly different from control group(p<0.05).

o FIRIEA, BERRVER, BUEIER ol o, 4
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Al #ileRA 30, FEfiiEel slelA Th2 cytokines&
#iI8l 2 Thi cytokinesE 1N 7] =, v ZAJA el
of THEF £FT et TRREA CD4+ T
celle] {EHERES R{b ST}

E3tA A f3}Z(idiopathic pulmonary fibrosis,
IPF)& 219 224 #Ho F3t=o] A7|= A A
A HEA HE oz 2E A o 2= UIPE e
v Agtor Aot a9 HAAH A
UIP &70] Bo|H £4 oFEoluy 874 £= w4

A o g AN FISARAE Hdstn FH XA
2 HRCTO|A HF#2 IPF &7 Ho|&x], H7]
SAATAA A AR LA AGEEZTE Hol
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oz e ol AFAA At Erbed A4=
2eon 2] Z$o]= Table 1.2 3HEA]7|H IPF
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Table 1. Diagnostic Criteria of IPF in Absence of Surgical
Lung Biopsy'®

Major Criteria

- Exclusion of other known causes of ILD(Interstitial Lung
Disease). such as drug, environmental exposures and
connective tissue diseases

- Abnormal PFT(reduced VC, increased FEV1/FVC) and
impaired gas exchange(Increased A-aDO2 or decreased
DLco)

- Bibasillar reticular abnormalities with minimal ground-glass
opacities on HRCT scans

- Transbronchial lung biopsy specimen or BAL fluid showing
no features to support an alternative diagnosis Minor criteria

- Age>50 years

- Insidious onset of otherwise unexplained exertional dyspnea

- Durations of illness>3months

- Bibasilar, inspiratory crackles(dry or “velcro™ type)
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3
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A oI §9IE AEA AN 33503,
S 9AES 243E HEAVAE FoAA T
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345 Qoritke o] LR Aol Holste.
W, 52 Ao G30] AU TG 2t of
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2 de T2 714 2 mAEdd=
TGF-B, Typel/Type 2 cytokine response, *J3) A X ¢}
Aot xe 942 Fol Utk TGF-f= TGF-A1,
TGF-82, TGF-83¢] o}go] 9lan o]F TGF-flo] A
F3 7)ol 713 Bo] A AT,

B =R A71Hn Y& IL-49 IFN-gammats
Th1#} Th2 cytokine response®] %3}l #AHE A
o]t}. Thl cytokine responset= Al Za7f4 HAo] #
Aste Aoz dA glor, 24 &5 A
EARIE BAALT HBAAZ oo W
Th2 cytokine response’™ F2, A -fotA|Eo &3}
% FA& B34 ECMe A3 9 Afets i
t}. IL-2, IL-12, IL-18, IFN-gamma, lymphotoxin-&
Thi cytokines] 1% 1, IL4, IL-5, IL-10, IL-137}
MCP-1-& Th2 cytokineol] #llg-Hc}**. Th2 cytokine
¢l IL-4& A folAEel F4], collagen gene
= 3h, IL-137 MCP-1
A} type 1 procollagen 42 S71A171 22, MCP-1
TGF-$¢} IL4 &4 =718 /=301, Thl cytokine
@] IFN-gamma+ 43399412 thE A% cytokine &
Z Aol E 529 A, collagen F 2] A, A
FrobA) 2] apoptosis 5, TGF-89] A4 A& &
A A-FetE AR T

A 710 2ok o felo
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&

l

-

expression ¥ A E71E &
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Zag Aolnpv.

AR 35 AW RE steroid, B A A
(cyclophosphamide)®, 3+ 3} 4] A (colcicine, D-
penicillamine, Pirfenidone, INF-gamma) $°] 12
A2 X gaHY 7hede] e AMNEZRS it
3t A A, ACE(Angiotensin-converting enzyme)
inhibitor, Cytokine Z & #) (TGF-8), Relaxin,

S W 7F C5TBL/6) A7 9] Bleomycin#¥ ifigigh{bol A= g (267)

Lovastatin, Leulitriene B4 5°} 9},

Bleomycine & 2eix HAFIEd TR 2A, 4
¢t 35 bleomycin Fo| F =4do] & vehdth
Bleomycin $0J & 218 #|&AMS Eut
Hl&etn FEAIA @717 A4 f8kE gty
Hed 2 A w3te) 71AE ogjstnn) she 4%
°ﬂ n}o o] 5] o]qurss

HEE M= wmAr RS (ER RldEm) ol 1EROT
3o EAskE Mg AW+ gl B w
2H Galol F& AA o] wAsA Bevi ot
HOUERFA AT, BK = HREES 5
ERE BbAA iR =S didiste (e 8
e (el BEES MEAI7IW, IRSEA Th2
cytokines HIff[Ste HHES ol Mgk kol A &
sl REAlEe] &N 2 S LE HHAE v 5
Atk #Ed + Ag Aeojch

ole] Atz IERY BRER Q1 4% EE &
B figEEshe A t
Q1 HfAE LRES oful & & féiﬁ% v A =7tE
7] Y5t & APE AA s

Bleomycinell &gk #4d-F3lol) tisiy @ik 5
Z 47]2(24.0mg/10g body weight) o] 3 2% g}
"Vﬂj“’“ W gl F400] Bigl HA A o W

v g Wgl, 284 Hd A x| W dA
51‘—’%‘ W IFN-gamma 3 IL-4¢] ®3lE 3T, thx
T# v @ A g5 2e 23E U

Bleomycinel] 23 #HA &3 &ty S 1497k
HEK 252 A7 2(24.0mg/10g body weigh)y S F
3} sample o< 0.314-0.03 x106/ml 2.2 control T-¢j|
“]3}04 41.5%2] Fo(p<0.05) e WEF FF2

&5 Ve A thFig. 1.

“—‘1‘3:3'—11 T el BfEdA Bhnsted ¢
AN RV B¥T F5E BONEE B F
lo, AE ES HilsHe RhES LT 4 e
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# K 232 97]22(24.0mg/10g body weight) & 5

l
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3l sample &2 M3 = macrophage H]-&°| 57.8+
4.7 %= control 7+ B] 8] 2l A(p<0.01) YA =
7}et 3 29, lymphocyte?] H] & 23.1+£2.8 &
control 7ol B¥l8ld H-9XM(p<0.05) v FAE
EL 912, neutrophil®] H]-&2 19.1+£3.4 %= control
ol H|3te Zae A ov A frode ol
ATHFig. 2).

¥ #3F #gollA macrophage H] &2 ZHA3ta
lymphocyte B]-&-& Z£718} 1, neutrophil ¥]&& Z
3o, B = macrophage ¥ &< Z71A)7]
lymphocyte ¢} neutrophil B] &8 AN S B 4 )
th o] Foll HA 3] dFugd F <
+ lymphocyte®] ¥]&S 747 A 9]
7} John B 4 gl

Bleomycino]] 9jgt #FAH 3} fEa} A 1493
HE BE5% 97)2(24.0mg/10g body weight)y & F
gl sample 72| SHIE 3.01+0.42. 2 control 7 Y]
ate] 333 %] A (p<0.05) &= H4E Ve o]
Aurg-o} A, AL vge] 7 9 collagen
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