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Number: CCMP97-CT-008

Effects of Xiao-Chai-Hu-Tang and
Fang Fong Huang Qi Tang on
|nterstitial Pneumonia in Vitro and
In Vivo

Chen-Chen Lee
China Medical University

ABSTRACT

Aim:

Previous news reported that a woman taken Fang Homagg Qi Tang for losing
weight but caused the interstitial pneumonitis eleuision. In Japan, government
asked the manufacturer must add the warning latt@tteed to package of Chinese
medicine such as Huang Lian Jie Du Tang, Yi Zi Tar@osha-jinki-gan,
Saiko-Keishi-To, Saiko-Keishi-Kankyo-To, Xiao-Chdii-Tang, Dai-Saiko-To,
Sho-Seiryu-To, Ban Xia Xie Xin Tang, Bu Zhong Yi Q@ang, Fang Fong Huang Qi
Tang, Fang Ji Huang Qi Tang and etc. about the affdet of inducing interstitial
pneumonitis. However, the effects and mechanisn@hiriese medicine on interstitial
pneumonitis are still unclear. In this study, weos#n two important Chinese
medicines- Xiao-Chai-Hu-Tang and Fang Fong Huangl&ig- to study the effects
and mechanisms on interstitial pneumonitis vitro and in vivo. We wish the
information of this study could provide the suggmstof taking Chinese medicine
safety. Therefore, we will have two years projextunderstanding the effects and
mechanisms of Xiao-Chai-Hu-Tang and Fang Fong Hu@ndgrang on interstitial
pneumonitign vitro andin vivo.

In the first year,

(A) Detection the effects of Xiao-Chai-Hu-Tang and F&ogg Huang Qi Tang on
extracellular matrix deposition related enzymes (RH1~ MMP-2 ~ MMP-3 ~
MMP-4 - MM-9 and TIMP-1- TIMP-2 ) expression expressions by real-time
PCR and cell proliferation by BrdU incorporationhaman fibroblase cells.
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(B) Besides, we will also demonstrate the effects @oXChai-Hu-Tang and Fang
Fong Huang Qi Tang on TGEFinduced extracellular matrix deposition related
enzymes expressions and cell proliferation in hurfiaroblast cells. The

methods were same as described in (A).
In second year, we investigated the effects of >G&ai-Hu-Tang and Fang Fong
Huang Qi Tang on interstitial pneumonitis in anirseidy.

(A)Demonstrated the lung epithelium proliferation, dumnflammation and
collagen deposition after treated with Xiao-Chair-Fang and Fang Fong
Huang Qi Tang in C57B/6 mice.

Demonstrated bronchoalveolar lavage cells, lundhgagy, collagen,
MMPs, TIMP-1 and NRB mRNA expressions after treated with
Xiao-Chai-Hu-Tang and Fang Fong Huang Qi Tang iiEJ6 mice.

(B)We will demonstrate the effects of Xiao-Chai-Hu-jaand Fang Fong Huang
Qi Tang on interstitial pneumonitis in a murine rabdf lung fibrosis.

a. Compared the lung fibrosis and inflammation betw¥eo-Chai-Hu-Tang
(Xiao) and Fang Fong Huang Qi Tang (Fang) treatet umtreated groups
in a murine model of lung fibrosis.

b. Demonstrated bronchoalveolar lavage cells, lunghgagy, collagen,
MMPs, TIMP-1 and NRB mRNA expressions after treated with
Xiao-Chai-Hu-Tang and Fang Fong Huang Qi Tang muaine model of
lung fibrosis.

M ethod:

(A) Detection the effects of Xiao-Chai-Hu-Tang and F&wgg Huang Qi Tang on
extracellular matrix deposition related enzymedlggenal, NFkB, MMP-2 -
MM-9 and TIMP-1) expression expressions by reaktilPCR and lung
inflammation by BALF cells profile and lung pathghp

(B) Lung collagen deposition by lung pathology.

Results & Discussion:

We found that treated different concentrations @oXChai-Hu-Tang and Fang
Fong Huang Qi Tang for 24h, it did not show inceeasll proliferation effects on
WI-38 cells. Besides, treated 0.15, 1.5 mg/ml X@mi-Hu-Tang and 0.0175, 0.175,
and 1.75 Fang Fong Huang Qi Tang showed inhibiteffiect on WI-38 cells
proliferation. After treated with TGPB; the inhibitory of cell proliferation effect
enhanced. Next, we detected the human collagenltyp@NA expression in WI-38
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cells, we found that treated Xiao-Chai-Hu-Tang &@hg Fong Huang Qi Tang for
24h obviously inhibited human collagen type | mRMRApression but increase the
TGF{3 induced human collagen type | mMRNA expression. @heys from g =
and 2 did not show obviously difference. However, theiglfrom & 4 # did
not show increase TGE- induced human collagen type | mMRNA expressiontHeur
investigation the related MMPs and TIMPs expressiae found that treated
Xiao-Chai-Hu-Tang and Fang Fong Huang Qi Tang #ir thhibited MMP-9 mRNA
expression but after cotreated with TBF- we found Xiao-Chai-Hu-Tang and
Fang Fong Huang Qi Tang increased the MMP-9 mRNpression and inhibited
TIMP-1 mRNA expression.

In animal study, 6 weeks old C57BL/6 mice weredaitaled 1 and 2 times to
the recommend dosages of Xiao and Fang for 28 ddngsBALF cells were harvested
for analysis of lung inflammation. Lung tissue blsgy was stained with H&E and
Masson’s trichrome. The levels of the mRNAs of agédn-I, NF«xB, MMPs and
TIMPs in lung tissue were measured by real time RGR we did not find obvious
difference among different groups. In mouse pratgeé with bleomycin to induce
interstitial pneumonitis and then treated with 8 @recommend dosages of Xiao and
Fang also did not observe the obviously increadarig inflammation in BALF cells
and lung pathology and lung collagen depositiormgared to only treated with
bleomycin group. The levels of the mRNAs of collageNF«B, MMPs and TIMPs
in lung tissue were measured by real time PCR aadid not find obvious difference
among blenomycin treated groups. The drugs frgm and ' 2 did not show
obviously difference.

Keywords: Xiao-Chai-Hu-Tang, Fang Fong Huang Qidlainterstitial pneumonitis,
Chinese medicine, human lung fibroblast cell
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jmfs_;\ﬁ‘* % ¢ (Ara et al., 2000)> #-# = s > L H - B E F FF > D

;U4 0.8mg/kgiEf# = 0.05ml e bleomycingg 2 7% 3Rk it > 2 {8
i ,r‘zgé&’% RSP R E A PR FAUE 21 A 5 BB B
T LB B o F Bk 5 %7k % 2eh CE7BLIG | & » %ER A .f»
e =x 268445 PBSE ~bleomycin’ -~ bleomycird-+ & 3
£ ] #F 2 ~ bleomycint & &7 & #E ] % F 2~ bleomycint #
& HE R T4 Z bleomycint 3 B3 & HE Rk E Fagle o
2_2259.‘ e g L ,_%fféﬁ

e B R R B ECHE P E X ¥ (Taiwan)~ i 2 (Taiwan)z & 4

rai(Talwan)ﬁﬂw‘ )L P (Taiwan)e H % AR ~ 58 ~ #lfed g
AECNER BAFRE - BPREAT

=4 £ human 6 (g/day) (BA %)
7l mouse 0.947 (g/kg BW/day)

20g BW mouse; & 18.93mg/300L - 4k & #8 4 300uL

a5 (W)= BW (9) *15

- A
3|

» f2B- 0.1709% 45 » £ 40 » 27TmLE F-kwip > R H3 -
» f2B- 0.340g% 45 » £ 4 » 2TmLE F-kwip > R HS -

£
£

4% W

Iy

Z3%AE human 9 (g/day) (FEX ¥ % s WEB R EF S BEHEL)
7l mouse 1.42 (g/kg BW/day)
20g BW mouse; £ 28.4mg/30QL - 4 & ¥4 300uL

4 a 1A (uL)= BW (g) *15
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= F 8 o fJ’—B’»0256g%‘},, L Ae x 2.7TMLE 7\ Er—] kwiz» BiFB3 -
=& £ ’7P-E’*05112g%$n N RETIDN 27mLiﬂ_F§]J\\}7 » B a5 o
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7l mouse 1.65 (g/kg BW/day)
ZOg BW mouse; & 33mg/30QL - 4 = #84% 300uL

4 s 1A (uL)= BW (g) *15

\ -\
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2-4 11 realtime PCRz_# £ 714 I

# RNA & #&4-= cDNA {5 > ## * ABI PRISM 7900 Sequence
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o PCRenig it 5 1 50C 2448 > 95C 10448 > 60C 1445 > £ 4f
40 cyclese 2 Ct (threshold cycle} -+ = B £ Fleni L » & %
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(HPRT)& Flen4 i s mMRNA £ ket o
2-5 w2t 4 47

7% F Sk #chy € 1 mean £ SEMZ 3R > ¥ 4]* one-way ANOVA
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%~ BR

-~ B FEZ PR TAIrA A IS B W 2 kg B e TG-S

(% 4 e 4 R f@

NP FIREA FRER ) EFFE PR TA24 ) PFE > T2 €
human Iung flbroblast cell I|ne WI-38 # shit* (Fig.1l)e ¥ &J2 0.
1. 5mg/m| |2 g 20,0175~ 0.175% 1.75mg/ml 1 b i $4¢ 24 ] pFis o
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trypan blue exclusiort ‘}éﬁ,ﬁ’fm”é = AL B R R %A R RER )
SRS RN 7 NI A o Jff{‘:w’rs)é}iJ £ F 1.5mg/iml 2 f7 R i B4R
1.75mg/ml¢ B §%E§]LW|-38 fmre ze= o) s 2 0.15mg/mHr i b i B4
0.175mg/mls %] ¢ & = 1006 % 13%imPe 7 = i A, HARER ¥ 7 ¢ ¢ =
WI-38 m¥e § @ kg5 = ehfa) o

i % k&R 1.5mg/mb] %2 8 %2 1.75 mg/ml 7 b i€ T8 Bt » e g2
$pE P ERE AR RDONEAE P A2 o F it H P
PP AT EBERRRF LS TGR B aJd2is » o] ¥+ 8 0.015mg/mlfe
7 b i T 47 0.0175mg/mbs P g3 4e TGF- B i85 Sk s lme H 4 chFk i o 8
%ﬁﬁw@%4ﬁﬁ%¢b%ﬁkw&ﬁ%ﬁﬁw@iﬁﬁﬁiﬂOEE
EHWTAAD B RFEEZ PR FIT AP RS TCGR A U3 a
i B A ek g o
Z ~ ol P EZ B T HPr4] human collagen type | mRNA = 4rigsie

TGF- 5 3142 collagen type | mMRNA# =

- # f1* realtime PCR* ;= # | collagen mRNAs % > & % &t >
¥ @) e B b i T4 P A4 human collagen type | mMRNA
o T ABEAEG AR A (Fig2)e HFrdiam g7 M = f 4pH -
R oo 3G ¥ TGPB #1344 human collagen type | mRNA = 1T % pF »
Frag e ) %97 8 0.015mg/mlE |7 b i€ ¥4 0.0175mg/ml¢ 3 4 TGF
B #73%% human collagen type | mMRNA = (Fig 2) o 3> §_ 3V i — 4 & 47
gra5 2 collagen Ak 7 B f¥% MMPs 2 TIMPs 02 3> 4~ 9% % % &1 > H
WAST | ¥ 3 B e b i T40F #r4] MMP-9 mRNA ch4 LR 4> @ o
JE TGRS 16 0 3 i MMP-9 mRNA s94 32 4] TIMP-ImMRNA 74
LI % o H i 4p Fsé it % ¢ 3£ MMP-1+~ MMP-2 - MMP-3 ~ MMP-4 ~ TIMP-2
MRNA 7% 35 > Pl P R enni® # o
BN - pzﬁﬂf}hxﬁ mng = BUME IR LR R
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e ] R- B28d BERHMMEd B FELEE D & g2
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% (Figd) = BLEZ A& & > » Bor 23 i@ = neutrophil -
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MenE % o Ak H- B2a R2RAEJd B LErd 29 §
s B R b G BAT 28 X 18 0 TG MR ING B L (Fig.5A)E gt
eI % (Fig.5B) -
PN SCIINE S IR 7 SR TR o SR - R ‘3 collagen~ NF-£B -

MMPs -~ TIMP-1 s mRNA # 11

- #Hf1* realtime PCR™ i f& iR ¥ fe s g2 [ {45 5 B ek F1 A
MRNA &3> 58T &8- RO BERME | EFFEPRLET
%7 28 % (¢ > * A% % ¥ (Fig.6A): i1 2 (Fig.6B) - 7 ¢ 3 4 collagen-
NF-5 ~ MMP-2 ~ MMP-9 ~ TIMP-1 7 mRNA % 3.(Fig.6)
I ~AG P FE LTS € B 4o blenomycin#t i 3% |- &% 305

VR AL

- A blenomycmﬁl’ﬁ’ B3R L2 i R B
T Lot i S P R B2 b € FATET g S B X
S R IR LR AT o AP F EF ~ 07 U blenomycinig
14 % 5 % BURT NS iR ¢ 6 Ll A2 MR AR LGS

f& b i _E;w:’ G288 21 % {5 o kil R ELEMINE L2 &
sguh ZEE0 SO +/J\ BREine » 2% kT 0 £ %5 blenomycinie %]
& i negatlve controP’rS K s R L AT R FE R B e
¥ %4 blenomycin posmve contrai.%| » I g 5«;1 Z B|(Fig.7) > AR IR
kR Y B W wre fEAE 2 P 0 B % N %3 blenomycin positive controfe
Wl o 2 Pz Hodp T negative controliey BPOAEHE 4v 0 3B - LR e fANE
BT ARG B B RZERBED L RFFE R AT A
g gt & > %5 lymphocyte PP g3 4r chIR % (FiQ.8) 0 H 5 dme
macrophage neutrophil~ eosinophil®g = I X 5 if = PP &3 4v IR % o A

PRI e @RS o hARG | H- R a 2 Ed FX ¥
4 A B B R B R FI21 % (52 % 7 %3 blenomycin positive
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control i %] » 3 I fwm ¥z #odp $3T negative controke i B? &2 3 4 (Fig.9A) > ®
2 F P RERR IR (FIgOB) Rm bk a | B- BEA BERAE I E
THE MBS Fond B s FE R AT EEIRg L ERE D
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B A Flpt g Y B Af S0 4a e B2 hd Fig0 &
21 2 fe o qRP D R o 2 (8 0 BNV RASER YR FE PR E T
£21x8B) 28x(BA)is AT algF LR o
2o~ ARG L E R R AT 2 ¢ 34 blenomycin#T ¥ 3% collagen-

NF-5 ~ MMPs ~ TIMP-1 s mRNA % 31

ig- #Hf1* realtime PCR™ 2 f& R fe sz [ A% &5 B ok 714
MRNA 74 3 > % &1 2 %+ blenomycin positive contraf %] collagen-~
NF-x B ~ MMP-2 ~ TIMP-1 7 mRNA # JL3% & negativey 3 4c ik % > it
¥ 3 @ collagenz TIMP-1 mRNA % 35 i3+ ¢ enf B (Fig.10)- 4k 5 -] &
- RBEA BEERMED FA A B YL 9 G %P2 b Fig 28
g 21 % {5 > ¥ & P A 4 collagens NF-x B ~ MMP-2 ~ TIMP-1 7 mRNA
% IR o
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Figure 1. Effects of Xiao-Chai-Hu-Tang and Fang dg-étuang Qi Tang on cell
proliferation on human lung fibroblast cells. WI-3&lls treated
different concentrations of Xiao-Chai-Hu-Tang arah§ Fong Huang
Qi Tang for 24h and detection of cell viability MTT assay (A) and
cell proliferation by BrdU incorporation (B). Dateere expressed in
meanzS.E.M. Cells culture in 10% FBS basal medititp<0.01,
compared with control group cells culture in 0.58%S%asal medium
and combined with 20ng/ml TGE--#p<0.05, compared with normal
control, *p<0.05, **p<0.01, compared with contrgtoup contained

TGFB.
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Figure.2 Effects of Xiao-Chai-Hu-Tang and Fang Fong HuangTa@ng on
MMPs and TIMPs mRNA expression in human lung filbasb cells.
WI-38 cells treated different concentrations of o«i@hai-Hu-Tang
and Fang Fong Huang Qi Tang for 24h and detectibrRNA
expression by real-time PCR. Data were expresseteantS.E.M
*p<0.05, ***p<0.001, compared with TGB-control group.
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Figure 3. Detection of body weight after oral defi of Xiao-Chai-Hu-Tang
(Xiao) and Fang Fong Huang Qi Tang (Fang) on C5iti&e. Mice
were oral delivery of concentrations 1 and 2 recemindosages of
Xiao and Fang from'g = %, % and & 4 f Pharmaceutic Inc. for
28 days as described in Materials and Methods. date expressed
in meantS.E.M. (X8).
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Figure 4. BALF cell profiles after oral delivery ¢fiao-Chai-Hu-Tang (Xiao)
and Fang Fong Huang Qi Tang (Fang) on C57B6 micee Mere oral
delivery of concentrations 1 and 2 recommend dasadeXiao and
Fang fromg = %, ih® and j& 4 fg Pharmaceutic Inc. for 28 days
as described in Materials and Methods. Data weneressed in
meanzS.E.M. (N8).
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Figure 5. Lung histology after oral delivery of ¥i&hai-Hu-Tang (Xiao) and
Fang Fong Huang Qi Tang (Fang) on C57B6 mice. Mveee oral
delivery of concentrations 1 and 2 recommend dasageXiao and
Fang fromg = % and % Pharmaceutic Inc. for 28 days as
described in Materials and Methods. Lung sectidasied with (A)
H&E for detection lung inflammation. (B) Massionictirome for
detection lung fibrosis. Origin maginificatioxn 200.
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Figure 6. Detection of collagen, MMPs, TIMP-1 anB-kRB mRNA expressions

after treated with Xiao-Chai-Hu-Tang and Fang Fbluang Qi Tang
on C57B6 mice. Mice were oral delivery of concetitwrzs 1 and 2

==
X

and i &

Pharmaceutic Inc. for 28 days as described in Nédseand Methods.
Using realtime PCR to detect specific gene expoesas described in
Materials and Methods. Data were expressed in n@&&nil. (N>8).
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Figure 7. Detection of body weight after oral defi of Xiao-Chai-Hu-Tang
(Xiao) and Fang Fong Huang Qi Tang (Fang) on blgmamtreated
C57B6 mice. Mice were intratracheal instillation bfenomycin
0.12U/mouse for 14 days than oral delivery of cotr@tions 1 and 2
recommend dosages of Xiao and Fang frém® %, %2, and & %
i Pharmaceutic Inc. for 28 and 21 days as describddaterials and
Methods. Data were expressed in mean+S.E.M8JN
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Figure 8. BALF cell profiles after oral delivery ¢fiao-Chai-Hu-Tang (Xiao)
and Fang Fong Huang Qi Tang (Fang) on blenomyeiatéd C57B6
mice. Mice were intratracheal instillation of blemgcin 0.12U/mouse
for 14 days than oral delivery of concentrationantl 2 recommend
dosages of Xiao and Fang frofd * ¥ and ' Pharmaceutic Inc.
for 28 days (A) and 21 days (B) and £ Pharmaceutic Inc. (C) and
# % % Pharmaceutic Inc. (D) for 21 days as describeMaterials
and Methods. BALF cells were collected and analyddtkrential
inflammatory cells by Liu staining as described Materials and
Methods. Data were expressed in meanzS.E.M8JN-p<0.05.
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Figure 9. Lung histology after oral delivery of ¥i&hai-Hu-Tang (Xiao) and
Fang Fong Huang Qi Tang (Fang) on on blenomyciatdéce C57B6
mice. Mice were intratracheal instillation of blemgcin 0.12U/mouse
for 14 days than oral delivery of concentrationantl 2 recommend
dosages of Xiao and Fang frorg = ¥ and %2 Pharmaceutic Inc.
for 28 and 21 days as described in Materials andhdks. Lung
sections stained with (A) H&E for detection lundglammation. (B)
Massion trichrome for detection lung fibrosis. @mignaginification x

200.
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Figure 10. Detection of collagen,

Tang &ang Fong

Hu

expressions after treated with Xiao-Chai

Mice were

intratracheal instillation of blenomycin 0.12U/meufor 14 days
than oral delivery of concentrations 1 and 2 recemindosages of

Tang on blenomycin treated Mice.
Xiao and Fang from'g = ¥ (A) and :'2 (B) Pharmaceutic Inc.

Huang Qi

for 28 and 21 days as described in Materials anthdis. Using
realtime PCR to detect specific gene expressionlessribed in
Materials and Methods. Data were expressed in ni&&ni.

(N>8). *p<0.05.
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