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The Effects of Lonicerae Flos on bleomycin-induced lung fibrosis

Jae-Sung Lee, Hee-Jae Jung, Sung-Ki Jung, Hyung-goo Rhee

Department of Internal Medicine, College of Oriental Medicine, Kyung Hee University

Objective

: Idiopathic Lung Fibrosis(IPF) is chronic fibrotic interstitial pneumonia. The pathogenesis is unclear.

Lonicerae Flos is known to prevent the inflammation and reinforce the immune system. The effects of Lonicerae Flos on

bleomycin-induced lung fibrosis is evaluated.

Material and Methods : Lonicerac Flos extract was given to the Normal rats, control(bleomycin) rats everyday and
treated(bleomycin and lonicerae flos) rats 21.0 mg per body weight 10g for 14 days. 14 days after, we observed the change
of leukocyte count and percentage of IFN-gamma and IL-4 in BALF. and that of Semiquantative histological index(SHI).

Results

Compared to control rats, Lonicerac Flos decreased leukocyte count(P<0.01) lymphocyte, neutrophil

percentage(P<0.05), SHI(P<0.01), IFN-gamma and IL-4(P<0.05) in Treated rats. Otherwisc, macrophage percentage was

increased(P<0.01) in Treated rats.
Conclusion :

This study showed that Lonicerae Flos reduced the change of inflammatory cells and cytokines in

bleomycin-induced lung fibrosis and reduced the fibrosis of tissue. And, we needed many other distinct researches on lung

fibrosis.

Key Words: |PF(ldiopathic Pulmonary fibrosis), Lonicerae Flos, bleomycin
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Fig. 1. Effect of Lonicerae Flos on total WBC count in
bronchoalveolar lavage fluid of mice treated by
intratracheal instillation of bieomycin.

Normal; animal group treated neither bleomycin nor Lonicerae
Flos.

Control; animal group treated with bleomycin{0.08rg/C.1mi)
intratracheal instillation.

Sample; animal group treated with bleomycin {0.06mg/0.1mi)
intratracheal instillation and Lonicerae Flos water
extract (21.0mg/10g body weight) for 14 days.

Decrease % calcutated from sample data and control data.

* means statistical significancy with respect to control data

(*; P<0.05, **; P<0.01).
All the following figures have the same explanation of normal,
control and sample group and *
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Fig. 2. Effect of Lonicerae Flos on differential WBC
count in bronchoalveolar lavage fluid of mice
freated by intratracheal instillation of bleomycin.
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Fig. 3. Effect of Lonicerae Flos on semiguantitative
histological index of lung tissue in mice treated
by intratracheal instillation of bleomycin.

Decrease % calculated from sample data and control data.



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.
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[e2]
[
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Fig. 5. Effect of Lonicerae Flos on IFN-gamma and
IL-4 levels in bronchoalveolar lavage fiuid of
mice treated by intratracheal instilation of

bleomycin.
V. & &
LftE AR &3 &TE PERANEERA
o] 7ZJ4 Lonicera japonica THUB., f[HE7% L.

hypoglaus MIQ., UgR{E L. cofusa DC. F Fftft
44 L. dasystyla REHD. 59| fEEE &4 o]
7] Aol Hluste] Eagste] @Gk witiol] of
e Sevet sHol] AmREka, hEME B
&, B, SR, WL, TLPE, mE, W, iy s
gk gk B 2o luteolin, inositol
ok 1%7} 3 5101 glox, o] ¢ef| saponin, tannin
& 3T v sdEela, the freiTh EidS
I B ool J;‘Gh, fxlz ERIGRAE AR, bl
HomEkalo) EIRITIE, VR, P, BAEIUA, REVE
B, s 58 wiEske Ao ¢EA drh
1 fho) fEprsted WEAITIAL MEATIE AmEe]
Qo) BEHEHS X B3l o] Atk T3 &t
b B} sgske] fikcel Sol7h Mgl figE
TSR E AAS Tl RAKES BRshe
Fiho) H71% Ay pirshd el o7t #
BIFES Eisle, ol FEEAIZIaL bl
7)¥ wigkol Q7] wEolth mgk ARE-ah=tl SO

75



£$R7E7} Bleomycinoll oISt Btii(tol Dixle &

A ool MES & = Aol whesl
i, mEsels e 18 dhal of& e =
Al A fshe, mAim = W ste] AR ©,
BEEREET RUES Bl MEREREES ik
e A w3 efits SEMRE A
719, g gon’, BRIES mEskE A
= fillfadtto] ik,
A 52 £HRES methanol FE AL o] A
o Q3 F Fo O FA B I 4T Hiw
fEAIOl Q1L &4 ol mBRR7T Yom, Hik
fEilel drka Rustgch #° S FE4 wR
Holl B3 sl A MlaFEEC] Fd, #HERRHER
= womA, lymphocyted] MAKHES FHigshe
DNBS(2,4-Dinitrobenzene-sulfonic acid dihydrate)
o o) B HEA FAFHel A R
A aFdg 7Tl 3ok
3 ool &Rt AR BdFd 28 e
ol2ol4 gtk AL LErt GFAE FHH
Ql =A4L AT 24 kol slvka ®as)
Qa, 3L 440(F Ethyl Acetate 7}-8-4 30|
AEE B g EAo] o] FiE ddn
at9a, Ao} 1*Pe GEdde NS
AlFe] EnFTE A A XS A Feo] ¥
38 wFEgoH, IeEN S-S Hasqnt
Tige( L] wEy R HelA BRiE'E R
A, R E ZIHGoHT, (EREFTY A
srffiated firpiEtko] BI5% L, tgEe] fgstAY
X, REIMOE Bunmos gifste REML.
2 #frsle nlEsRERAzE Hol it EEHA
E8kaL, o] fumskAl e, Mt i eahA Xs)
Al Hol Frgo] it o] i) Mol Fkska
FHE FHZESHAYE AA, Jiro] gitslA] Rate] &
B7F AFISHA Hol BrhiRifshal hhRsHA &)
T Ae 3 Utk 28t MERRIBEA B
FiRRRER R, MiREsm R, M EsT
TR, IR RN URSTE, MR AR RS,
IR IMIEFIEE ) 67FA 2 Urol skt 9l
ow, 7|} SRR, AR, K, B, RIE

76

i 5 aela ok EE B HRIPIORE
PR G S HBRIBIRA A IRIEE, RBRERE,
TR R SRR, PR g M IRASIEE 5o 47}
22 Yol plstgled, e H% %5} a4 12
o A HiREiGoR ERkste F %*%—
wngon, 2 #A4R3E BEEA A R, T
&, WK, E, Mk 59 &RE Ror, Wit
st grkeole WA Mol @AsHe] B
o} i} Mk HIEAI71, olZle] LfHd
B HEAIZITIL st om, el thaiM e 4)
fols Fad vt LAEYE Mm-S HEsH
Aoty At FREvE RSk L HE AR (b
s o] AL FESHA =HHA 2] LHH
o] IEESHAl Hol ke Aeoleta stgith

ErAl g A-f-31=(idiopathic pulmonary fibrosis,
IPF) Qo8 o] v M3l 7HEA4 HEo =z,
zgH0z AaAe @50 ARt 5949
EAA 7HEA ¥ B(usual interstitial pneumonia,
UIP)& Mol Aghold™,

2 BuBLE SR 04 149 AR
A=
o

f i=]
olx, 7P EF v FH X-H 99 21 4
24 9 7IAR
%, ¥ob QT Wal 2
ok &2 A S B
2 HuEY fay FHEe 7 &8k HRCT
A& Reticular, honeycombing, traction bronchiectasis,
focal ground glass 59 A& Hole AHolth o
A AGF 33 o] wkgrt Apeitka gl A
B9 Aoy} A AFHE ofd ZA X
g Ao,

A3 AEHOEE AUYAslA steroid,
HAAA ), d-A3A A, 2H8HAIA], ACE inhibitor,
Cytokine ZFHATGF-B), Relaxin, Lovastatin, Leulitriene
B4 5] AHgE I Yok

HAEA] o] AW ] e % FHooddd g 4
Q4 /|0 B4 e

A 7 Yok ojwF ol fo l—E— FEHL7} A2



ol A5, o]5 AFAE} BAE HE A
I BolA  Heke cytokine @
polypeptide P12 o] ¥u)7} Z7lelA o}, o]
Eo] Aol EEA S AFate] ECMEHIE £}

Aol A3l FhAdel

fibrogenic

rulo

AA A%EE
Hojgkor], A= el
227} ek AHo

&

[o
oy
e S

A e
B E4ol dEo] rEHeR ?_w ks Enl

ojo] AfrEle= HANA Afsrt 2 2L
Afrgalvt AgE e ot Hd s wg ol
A9 A

HAREE dor)e 4 V1A 3 s e
TGF-B, Typel/Type 2 cytokine response, “g3| 4|3
& AfrotEe] A4 Fol itk ¥ =i 2715

3 Q1= IL-49} IFN-gammas= Thl®} Th2 cytokine
response] H73lo] TAE AHolrk Thl cytokine
response’= M EuisiA Wele) BAslE Ao &
HA Jon, 24 3B B g SRS A
AHog IEAAFT o] ‘%}‘FSH Th2 cytokine
responses F2, Al-fobA| 2,
34 ECMe] HF 9 AH3tE fEdt Thl
cytokine=  IL-2, IL-12, IL-18,
lymphotoxin®] 9137, Th2 cytokineoll:=
IL-10, IL-133} MCP-190] &}

AZEA ] 1S aokatd ofW lolE HE
Aol &deltt dFol A

Fed
lo

o
o,
b
10
olN
1
e
off

o

[FN-gamma,
IL-4, IL-§,

1% AgEE o

47
LA B AR e Aow adn

O

FAAZE A=A, ARt JJ dAE 24
Qe A4} e Ao) A7k 9a g Aolck

Bleomycing copper-chelating glycopeptides2] &
e s 3w e oo Tel JEAEs
o DNAZ BaA7. dnEel °
bleomycin hydrolase®] A %=7} =4y, #9} 75
= o] 49 457} wolr] bleomycin £

=
ZAEE

o

O/NY - H3A - B5I] - 0lF T

t}. o]Z 4 bleomycin FoJ & 18k
HHFE vty FEAEA
fgste] e 9 A f3t
A oldstaal stE Adl Bol o]8Hu

— 1 g
Jo
ot
e

OWWPC] bleomycin £¢ AHL

= & o
L jul
A& 2 ARskel F1He dafels

B AAEAT ABNES 9 A

A=A 3
e w7 A o5 mﬁom

&ll
lO mO
o

;4>:‘:, _4
Ml o o}{n
L oo
=

o ox 2 o

mE 1
m i,
% o &

LT
d Jim
N o xo wE [

)

H A H kA o
4—7-01] r}]zﬂ g}@}z/ﬂo pas=]
= %7} 1719 A A 2 AA 9F 5

b AT AR r1E sk A &4
S =3, Az S8 fibronectine|u A7
NAE0) Aes AeE YAt Aon
olol ol A9 G 4 9] 1% FA W 3

& gAdtol Bupfilel ohaL, /8 Brell sl
B 9lem, Bk, sisfifle) Aok RaE R

D

{7} bleomycin® 2 fite #Adfsbe] gk G
S ol 7] fste] FF | Fofste] 14947 F%

5 RHESAT

o714 AR 1442 sk 312 bleomycin-
induced lung fibrosisE QIA(Quantative Image
Analysis) WWHoz ARE EAMe 45 o
fibrotic changet: 140l Farol] &abH 142 l‘i—Ei
219 Aol tlold XAHA e Ao® B
A7 1492 AT,

Bleomycin® «]d B A Falol] thallA] GaiiE A
N2 Bl % 24T AAHA W WET F59) W
3, HAel ) R gl we, 2497 5
&4 2o W3l AN ) TFN-gamma 3 1L-4
of wale YA UEEs W Bas

Sample & 0.26+0.02 x106/mle. & Control

o Hlate] 50.9%2] F4(P<0.01) e HE+ F
o) g YepitiFig 1) NAT F5E 9
gk Aol 27}0¥“tﬂ” Sl BET &
Fo] Z712 AATS B & 9tk



£8R7E7} Bleomycinoil oI8h Bigi(bol olxl= &

Sample & W = macrophage H]&-0]
64.5+4.9 %= Control ol HIdte] o4 (P<0.01)
UA ¥t o, lymphocyted] HlE2 19.8+3.3
%2, neutrophil®] ] &2 15.743.0 %= Control -
o) HBked §-214 (P<0.05) YE A4S JEIATD
(Fig. 2).

#4638 7494 macrophage Bl&-2 743}
lymphocyte H|-&-& %7}3}3l, neutrophil H]E&2
7Vsl=tl®, 4875 macrophage Bl-&9) 7HAE

A3t lymphocyte Hl& F7IE JAS
neutrophil B &2} Z71E JATS & F itk

#416-3} 714 ¢l A] macrophage B|&-°] ZAase
22 macrophage?] 7t A4S u|sls AL
olUc}t AAZ bleomycin-induced lung fibrosisol]
Al 149 39} macrophage ZJ= =713, 2
HHo 2 Gt BITHEES AAA A M=
E JEAIYE A ¢ F Atk

Sample T+¢ =ZZA&ZH #H&A Aix SHI=
2.740.52 Control oo vt 40.0 %9 F9A
(P<0.01) Y= FFWHE9 Zi, FHAE v
22 2 collagen B2 A{3 Zart ARHJG
(Fig. 3, 4).

Semiquantative Histological Index(SHI)= AHM| X
sigtolut Mz AEsLe] ZHIE 9131 A A
51 slecl P ARSI 240) Wl 3
7¥et7] M e AEH Q)

HA 53 AN SRIE= i
713, AYAE BtE F4AA7]3, collagen &
)é.rrg].?—_ 71)\/\];1 L B Ea oh;]_

[o
12 o ki

v

Q.0
d=uh-3-g 7FAA

A

HA @A 1) IFN-gamma: Sample FolA]
101.5+11.2 pg/mlE Control o] W3l 24
(P<0.05) 1 Thl-type immune response?| 7+4&
vehha o, dAHd o [L-4= Sample FollA]
325427 pg/ml2 Control ol HIZ}] §24
(P<0.05) )& Th2-type immune response®] Z+A%

el itHFig. 5).
Th2 cytokinegl IL-45 Adfolze %

collagen gene expression ¥ ¥4 Z71E F23t

78

IL-133} MCP-1 94 type 1 procollagen #48S
7} 713, MCP-1& TGF-ps} IL-4 4 718 &
w3t} Thl cytokine?l IFN-gammas 31-3+%
-]],,] r,H 7_(-](31 cytokineoi /\—100}/11]__@ _7_4_/\19,] 04
A, collagen F2o) oA, AfolAEe apoptosis
$%, TGF-p2] 44 AAE 53iA HARas A
12T,

Bleomycin-induced pulmoanry fibrosis] 73|
U A Thish Th of 288 oj4E 84
A Rel=A Bata 9o} ¥lE [FN-gammad] ¥
& o] bleomycin ¢ 3-of H 2} PZH M F7}H
Ak e
fibrosis:= Th2 cytokines?] cytokineE3} @0 z
o,

9 A¥lA IFN-gammas} IL-4= #4338 7
A o Zrlsed A St of F7HA
cytokine®] Z718 oAZte AS B 4 Utk

>

>

bleomycin-induced pulmonary

E 4

V. % B

Bleomycinol &3+ #2df-8ol) thair 48R
ZZ o]7])2(21.0mg/10g body weight) F
A AAHS | NPT F5o] Wsk, HAHe
W u)go Wa), 25 F&a AR s,
FA A 1 IFN-gamma % IL-49] W3S 3T,
zTa v B2 29 e 22 2S¢
Ak
203 EoTre 0.26+0.02 x107/mlo 2 s
o nlste 50.9%9 F(P<0.0DUE HIBT
49 A8 YeR At
%%i} Bolfe W¥F Z macrophage Hl&©]
9 %= thxTol viste {-94(P<0.01)

Silﬂl —57}6}5‘3\2‘11, lymphocyte2] — H|&-2

19.843.3 %=, necutrophil®] ¥]-&2 15.7+3.0 %

2 control F9 HI3k] §o)A4(P<0.05) A= F

& v
3. 228 FATy 2484 H&d AR SHie

274058 iz ulste 400 % 794

o ;%
O

J::

m[o o



O

=

(P<0.01) 9= AZHHge) 7, AR w9
o} 744 9 collagen R AF3e) Aart 82
ek

4. YFN-gamma®= 323 FofvoA 101.5+11.2
pg/mlz thETo wete] §22(P<0.05) AE
4% Yehjgon, IL-4s 323 FoiolA
325427 pgmlz  thERTe] sl folA
(P<0.05) A= FAE YERAA

0]g} o] 4:¢fiftrs bleomycin i HAF-3hof
A GEureo] A7 ehde FAEHA f 9
F9 W3, A3 U HEZHE nEo
8}, 2283 Hed AR A, ARG U
IFN-gamma % IL-42] ZH4E f&= 6}04 A -6-3}
FGo 4 vepts HakE SEAE F ke A
S @ F ok FFo g AFEHAoF @ AAl=
Fo3t 2 oE 5Eo GA7E AdRSel wA e
FFe oS AEs) uigtEe A7) Hojor & A
oh 3 A8l $4S Hele SAtA F
o ¢ Qe dof Aol tigh AT dad Ao
A

2aL 8 N

SER

1. A8, 842 N4, oY, HFE
3. Mo A] Bleomycin o & 13 #<&
#4438l tlsh Vitamin E¢] 3 43
F 7143 1995:42(2):184-205.

2. WM, BRI, EEEEL AT RO S
23 pisE AT 1995, pp.211-224.

3. BRRE. GRS R I 1 20,
TLARE RS 1999;34(2):54-55.

4, BAKE. W RITIRCREIR R AR B A T A RS .
dbgt PR LR 1998, pp.243-251.
5. ol gty oot WHstad. 9
e Wl 4 wejae. 28 9 3371

A7 2003 Feb;54(2):167-177.

6. Selman M, King TE, Pardo A. ldiopathic

10.

11

12.

13.

14,

15.
16. -

17.

18.

. Berkman

A RPN N G

oL - BEH - B2 - 0/5 T

pulmonary fibrosis : prevailing and evolving

hypotheses about its  pathogenesis  and
implications for therapy. Ann Intern Med 2001,
134:136-51.

N, Goldstein RH, Breuer R.
Bleomycin-induced lung injury is enhanced by
interferon-alpha. Life Sci 1997;60(26):415-21.

Hfm. AR M
£ SkBTE; 2000, pp.198-199.

B, HrrRRSTTL fPEY SZfHRRAL 1971,
Pp-346-349.
oA, wl

QkE, AW K719 49, A
5 AEA SRgeln 8d, 9 , 38
im Pz g4d vAE 9% Sohs
o)t} MHAFELS]=E- 2000.

Kremer S, Breuer R, Lossos IS, Berkman N,
Christensen TG, Connor MW, Goldstein RH,
Or R. Effect of
bleomycin-induced
1999;66(5):455-62.
Laxer U, Lossos IS, Gillis S, Or R, Christensen
TG, Goldstein RH, Breuer R. The effect of
enoxaparin on bleomycin-induced lung injury
1999  Sep;25(6):

immunomodulators  on

lung injury. Respiration

in mice.
531-41.
Berkman N, Goldstein RH, Brewer R
Bleomycin-induced lung injury is enhanced by
interferon-a. Life Sci, 1997;60:415-421.
Lossos 1S, Breuer R, Shriki M, Or R

Peribronchial activation in

Exp Lung Res.

Iymphocyte
bleomycin-induced lung injury. Life Sci, 1998;
63:1183-1193.

. KLME. A% 1AL 1980, p.773.
AR MESEUL AS AEERAE 2002,
p.22.

WM. MR ERSESR A B
1978, p.210.

353, #i0ee] kel Fgel #F P A



£3RTE7} Bleomycinol oIt Asig#(toll olx|s BE

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

80

thshar AA13he]=H. 1983, pp.8-18.

A5, AR, WA, F28 o o4z} Q)

Al GAETF] A= FF thIree P g3

A. 1996;10(1):126—132

FEA, WA, AAL, HFe, AL, ws

3 F=at *@‘*OETH =2 A6

R). F23} Ethyl Acetate 7184 539 91|
TRFEALTAEA FIA= HAE5IHE-

AJoFsts)z] 1998;29(1):22-27.

437, QER, £83), WIF, WBF. Fo2
ofplale] M EAA A3 &I} I Life
Resources & Industry 1998;3:65-73.

129, A%, £83, 937, 1B W2

& mesh Sl Yaas) Yerasa
1999;30(3):261-268.

NZ9h QER. FLo3} oFxle)
A g7l g d% e TeE ) 1999
Feb; 16(1):255-267.

American

Thoracic  Society.

diagnosis and treatment.

Idiopathic
pulmonary fibrosis :
International consensus statement. American
Society(ATS), and the European
Respiratory Society(ERS). Am J Respir Crit
Care Med. 2000;161:646-64.

L SWA AR Ee) AR 27
A8 2 557123 2003 Feb;54(2):129-144.
e STYAERSIPF)Y AR Adds
7143k 2003 Mar;54(3):260-273.
Furuie H, Yamasaki H, Suga M, Ando M.

Altered accessory cell function of alveolar

Thoracic

macrophages: a possible mechanism for

induction of Th2 secretory profile in idiopathic

pulmonary fibrosis. Eur Respir J. 1997 Apr;
10(4):787-94.
Lossos IS, Breuer R, Shriki M, Or R.

Peribronchial activation  in

lymphocyte
bleomycin-induced

1998;63(13):1183-93.

lung injury. Life Sci.

29.

30.

31.

32.

33

34.

35.

36.

37.

Mosmann TR, Sad S. The expanding universe
of T-cell subsets; Thl, Th2 and more. Immunol
Today 1996;17:138-47.

Cooper JA Jr, White DA, Matthay RA.
Drug-induced pulmonary disease. Part 1:
Cytotoxic drugs. Am Rev Respir Dis. 1986
Feb;133(2):321-40.

JA Jr, Zinik RJ, Matthay RA.
Mechanisms  of  drug-induced  pulmonary
disease. Annu Rev Med. 1988;39:395-404.
opFd, HA%, o, HE4. Bleomycind]
3 AEAY 71Kl #e FEshy w4
Alolth=E3 1979;12:127.

Izbicki G, Segel MJ, Christensen TG, Conner
MW,
bleomycin-induced lung fibrosis.
Pathol. 2002 Jun;83(3):111-9.
Jorgensen LG, Hirsch FR, Skov BG, Osterlind

K, Cooper EH, Larsson LI. Occurrence of

Copper

course of
Int J Exp

Breuer R. Time

neuron specific enolase in tumour tissue and
serum in small cell lung cancer. Br J Cancer.
1991 Jan;63(1):151-3.

Stricter RM, Wiggins R, Phan SH, Wharram
BL, Showell HJ, Remick DG, Chensue SW,
Kunkel SL. Monocyte chemotactic protein gene
expression by  cytokine-treated  human
fibroblasts and endothelial
Biophys Res Commun. 1989;162:694-700.
Jaffe HA, Gao Z, Mori Y, Li L, Varga J.

Selective inhibition of collagen gene expression

cells. Biochem

in fibroblasts by an interferon-gamma
transgene. Exp Lung Res 1999;25:199-215.

Maeyama T, Kuwano K, Kawasaki M,
Kunitake R, Hagimoto N, Hara N. Attenuation
of bleomycin-induced pneumopathy in mice by
monoclonal antibody to interleukin-12. Am J
Physiol Lung Cell Mol Physiol. 2001 Jun,

280(6):L1128-37.



