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Effects of Shigyungbanha-Tang on the
Lipopolysaccharide-Induced Acute Lung Injury in Mice

Ki Tae Kim, Heung Ko*

Department of Internal Medicine, College of Oriental Medicine, Semyung University
This study was performed to investigate the effects of Shigyungbanha-tang(SGT) on the lipopolysaccharide(LPS)
induced acute lung injury(ALI) in mice. 1 and 24 h before LPS intratracheal instillation , control group was taken distilled

water orally. Treated groups was taken each concentrate SGT(2.5 g/ks, 6.7 g/kg) by orally as same times. Normal group
was not instilled with LPS and was taken distilled water. 24 h after LPS intratracheal instillation, lung histiology was

performed in inflated-fixed lungs in 3 mice of each groups. The other mice of each groups, bronchoalveolar lavege
fluids(BALF) was obtained to measure proinflammatory cytokines(TNF-a, IL-13, IL-6) and blood sample was obtained to
measure white blood cell(WBC). In vitro, the effect of SGT(100 ug/m¢, 500 ug/m¢, 1000 ug/m¢) on the release of RANTES,
TARC induced by TNF-a and IL-4 in human aveolar epithelial cell(A549) was examined. Histopathologically, SGT
prevented LPS-induced lung injury. SGT decreased protein, TNF-q, IL-13 and IL-6 according to concentrations. In vitro,
500 ug/m¢, 1000 ug/m¢ concentrate SGT suppressed the expression of RANTES and TARC on A549 cells. On the basis
of these results, SGT had a markedly anti-inflammatory effect in a clinically relevant model of ALI. Nevertheless, further
investigations are required to determine the potential clinical usefulness of SGT in the adjunctive therapy of ALI.
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S FEYEE #Esta G5 HEAAS TNF-q, IL-1B, IL-6 th. LPS A %] 24A1F 3} 1413 Hef AF
£ SAstd 54 dSRgd i JAaHE dFs AT w1 T7(6.7 g/ke)2 A HHPEHY BFY 1 ME BT T3
In vitro AP 02 HEZAAIHEF(A549)E ©]&35te] TNF-a % 3, A4S 2T 13 F7F 1 g 4T T3t gz
IL-4E F435}e] RANTES, TARCY HHIE fx3lx, o|#g T3 LML E Y F972 phentobarbital(20 mg/kg)S B35
chemokine #Hlo| WA= &35 At Fo3 2HE AU Atstal whF SR oH, ojo] FR-A Tgo] HolmE k]
71o] Bigte niolth, F, 30 G needleg %A LPS(Escherichia coli, 0055:B5,
Sigma chemical, USA) 100 pg& A& 294 100 wloll o 713
As 2 B ‘44011 FatqT). Aol AAMF BE auto clipo E B3
3L, B3 LPS 713y F9S 3 gk 43w BF 9
1. 5= 2 A= vt gt o AFH F V| BAAHZAHES 4 7T 64
1) & B2 AR, Hx2F #EFe 7 79 vt dA #HE &)
2 A3 AH8E 438 7= AF 2833 g9 BALB/c 4 o Bkl
AR, 7)) 6578 @ FAS AHEEeH, 438 FE7A (@) 8 Yy HdFE 2H
APARALAT, F=)E AFAe] FHAM E5 FEI] TH LPS AA 2 FAHAEZE FLA7IIL 244]3F0] AFHE &
atyeh AL 22 £ 2C, *orﬂ%E 50 + 10%, ZBAIZE 12413k o, AFAEE oAl viHA7IL HAAT S4A0A F 2 ne
(07:00-19:000 2.2 AAsta 15Uzt 494 8746 H3A2 & d4-5 EDTATHEDTA-3k, MAuivizd, =)ol AFsA A
Aol ARt ol 9ot dolzl dAS 727 7)(KX-21, Sysmax, Japan)
2) kA £ ol&ste] MIFLFE SAH3AT
SerihE B T8 <$§ﬁﬁi%7\]ﬁl‘m>9}£ ZAZ A (@) 71BAAZAHY f g =3
i, A dEa &t gl A & Fdste AR 71#A L HE =27 F, =59 Hol 1 me] PBSE 71#
on, 139 Y&t 2de tedt %ﬂ(Tabel 1). Wz Fstn FQe1E 28 Adsted AR EA A
(bronchoalveolar lavage fluids, BALF)& |3 3}%th. BALF=
Table 1. The Composition of Shigyungbanha-Tang HAARYE QL AFAo g 7 B8 A4 Y. BALF
Scientific name Herbs am%%srﬁ(g) 49 O g ¢F2 Bradford #4& 0]%3]—9?\\:]—, ) %%+ BALF=
Bupleurum falcatum L. Bupleuri Radix(4&43) 8 B 4skA] 3L 10 w™ 96 well plated] ¥-& F ©id 54 A
Tr‘ChOS&rXQ?,\S/I .kmlowwi Trichosanthis Semen(Z{-) 4 oF(comassie brillant blue G-250)<- 200 xl ¥ 31 5% &<t ¥FE-A|
i 1 & 595 mZ FTFEE =439 BSA(Bovine Serum
t@?ﬁﬁiﬁ?ﬁﬂ Pineliae Rhizoma(4: &) 4 Albu;in)% Nzos %ﬁa}%; i (
GEORGI Scutellariae Radix(&%) 4 () 71BAHZA MY 1) TNF-q, IL18, IL6 =7
Citrus aurantum L. Aurantii Fructus(1138) 4 BALFS] TNF-a §%-& ELISA kit(Endogen, USA)Z =73}
PIaty(cJoAdgg-)gArérgng? o Platycodi Radix(f&1%) 4 Aok xFd 2L AAL 7 wello 50 p¥ 9L, biotinylated
Citrus unshiu MARKOVICH. C‘tgeﬁgg%li{iﬁ%\g;de 3 antibody reagentE 50 w® F718lGth H24 plate covers
Prunus armeniaca L. var. Armeniacae A@arum 3 23 AedA 24 FoE WAl 58 AHG ¥,
G\ycyrrr:::uurl\ggﬁls,\ii"FISCH G\ycyr?r?izeen(ig_il(ﬁﬁ) , streptavidin-HRP concentrateE 100 10?2 Z} wellol] ¥ a1 30%3F
Zingiber officinale ROSC. . Zingiberis Rhizoma Recens(4£ %) 4 REEAIZT AR 53 AlH3hal 100wt TMB substrate solution
Total amount 40 S 3087 WHAIA WwAAZ 3 7 welld] 100 09 stop
solution®. 2 ¥F&-& A A)7]1L ELISA reader® 450 nmol| Al &
2. Wi F=E =A349Y. BALFY IL-1B, IL-6 &% ELISA
1) In vivo 29 kit(Endogen, USA)Z 343} %1t} biotinylated antibody reagent
1) = Az = 7 welld] 50 WA Yo, FFN e AANS 50 A 3713t
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o]F 33] M&-& 3 T streptavidin-HRP solutiong 100 x0% 9
I A plate coverg Vil 30%7F WHSAIFAT 33 AlFHsta
TMB substrate solutionS Z} wellol] 100 0% ¥l 3087t wvk$-
A7 F, stop solutiong 7} wellol] 100 & Yol ¥HgS A A A
713 ELISA reader® 450 moX E3=S =4
6) # =4 @&
LPS® Q1&g ﬁﬂfﬂ 287 W= 7 v svkel s Hrhet

Asta #H WR2 28E& FAA7)7] S s H s ddst
o 2= A F, }Jr% ﬁ‘ﬂ% Hzsto 10% T4 T2vkd
°“°ﬂ 297 n4sAY. adE 28e dHHd 2HAHYRA

< AAA vk J‘JHO]'J— 5 me] HHAL A&t At Agd
18-S Hematoxylin-Eosin G43te] Fedugdoz W x

28y ~AS #FIA
(7) A A=
BE S P+ sd
U testE o]&sto] FATA &4
& SPSS version 12.0.1S ©] &3]
o] p<0.055 FATH o7t A& ALE HFFFAT
2) In vitro A3
1) NE Az
BEREP R 23 B 80 g2 1.5 ¢ 9] 33 SHFE 2413
30 Hge &, 3000 rpmol A 1587 AAEE] A7 FSAS
AZZ JF3 v, -70C(deep freezer)ol A 12A]13F o] &
7111, freezing dryer2 2 AZXAIAA, &A Ax A58 25 ¢
= WE(-84T) BTN AGe FEE 5438t AR5
) MEdF 2 AdxA
HEFIAEF(A549)E A BxSudor &
ol A3 T} 10% fetal bovine serum(FBS)} &4 A7} £
%= Dulbecco’s modified Eagle’s medium(DMEM) 2.2 2-3YU n}
o AE wETh ol E 24 well plated] I F 12417F
To S EY AP TEEE AAASAT oloA
IL-4(10 ng/mf)$} TNF-a(10 ng/ml)E HHF a1, 4847 &
ol RANTESS} TARCE 37333t
G Az =4 33
SRirELe AExsAd SFE
3-(4,5-dimethylthiazol-2-yl)
bromide(MTT) assayHS AH&3tATH MTTE 7} Al ZH] g of
0.1 mg/mle] F=Z A3 & 4417152 37C CO, incubatorol
A e Fstgleh o] el DMSOE #7bshe] 690 nmE tixuhgo
2 5% nmellA FFEE SAstA AE54e B
(4) Chemokines 74
Chemokine®] %2 immunosorbent
assay(ELISA)H o2  ZA3tHth. ZHole capture A}
detection ¥4 (R&D Systems, Minneapolis, MN)E EEZ Y
slo] ELISA plateE THISHSTE Nunc-ELISA plateE 717+
cytokine capture A Z coatingdte] 4Toll X 24417 A3
o} Plate vl = A ¢F2 &9 capture A E AH-53HE

=

golsts) 94
-2,5-diphenyltetrazolium

enzyme-linked

B4 FEel o

e

33

ogk

plate A#7]2 33 Aod thF Z plateE 2% BSA-PBSZE
blocking 3}1th. Blockinge] €4 Ths plateg PBS-Tween
0(0.05%; v/v)0.2 AolN3 AAE 100 w4 7kt 347 5
7t platesS AIFH7IZ 33 AHFT o5 bioting ZAHA
polyclonal rabbit anti-cytokine &A1& 718t} 241 7F 3 A A
319921 streptavidin-peroxidaseE 7}3F T 3027 o X&) 38}
Atk oA 33 A HS o 24 71E tetra methyl benzidine
TMB)E sodium citrateol] 591 ¥ H,0,5 2F7F 3713k €94 100
WA A7yste]l HAA AT o]F 2 M HS04& 50 pl H7}shed
A W3-8 H A A7) 2 450 nm 3o A BLISA readerZ 73
9t A2 RANTESS TARCE 125 pg/m5H «=x18 o2
3|3t RFEEA0Z AE3 YL BE V|EX T duplicateZ
SAsAT 2= 33)d 23 SYAA APA ] FAYPLEE
AAZ e AT

(6) TA Az
RE SAFL T+ HTHAZ ARG FAF XFO]L
one-way ANOVAZ #4341, AAF AP 22 Tukey HABH

AHgete] 7 #7ke Aol g
version 12.0.1& o] &3} 1, Z7 S& AAETHo o] E H]

w3te] p<0.055 EA 3
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Fig. 1. Effect of Shigyungbanha-Tang(SGT) on the white blood cell
level of blood in LPS-induced acute lung injury mouse. WBC counts
of control group significantly increased compared with normal group(p<0.01). Low
and high concetrate SGT(2.5 g/ke, 6.7g/ke) treated groups(SGT-Low, SGT-High)
were not significantly decresed compared with control group.
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Fig. 2. Effect of Shigyungbanha-Tang(SGT) on the protein level of
bronchoalveolar lavage fluids(BALF) in LPS-induced acute lung
injury mouse. Protein contents in BALF of control group was significantly
increased compared with normal group(++p<0.01). Protein contents in BALF of low
and high concentrate SGT(2.5 g/ke, 6.7g/ke) treated groups(SGT-Low, SGT-High)
were significantly decreased compared with control group(#p<0.05, ##p<0.01).
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Fig. 3. Effect of Shigyungbanha-Tang(SGT) on the TNF-a level of
bronchoalveolar lavage fluids(BALF) in LPS-induced acute lung
injury mouse. TNF-a contents in BALF of control group was significantly
increased compared with normal group(++p<0.01). TNF-a contents in BALF of high
concentrate SGT(6.7 g/ke) treated group(SGT-High) was significantly decreased
compared with control group(##p<0.01).
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Fig. 4. Effect of Shigyungbanha-Tang(SGT) on the IL-13 level of
bronchoalveolar lavage fluids(BALF) in LPS-induced acute lung
injury mouse. IL-1B contents in BALF of control group was significantly
increased compared with normal group(++p<0.01). IL-1B contents in BALF of low
and high concentrate SGT(2.5 g/ks, 6.7g/ke) treated groups(SGT-Low, SGT-High)
were significantly decreased compared with control group(#p<0.05, ##p<0.01).
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Fig. 5. Effect of Shigyungbanha-Tang(SGT) on the IL-6 level of
bronchoalveolar lavage fluids(BALF) in LPS-induced acute lung
injury mouse. LPS was intratracheally injected and 24h later, BALF was
harvested and the concentration of IL-6 was measured using ELISA. IL-6 contents
in BALF of control group was significantly increased compared with normal
group(*+p<0.01). IL-6 contents in BALF of high concentrate SGT(6.7g/ke) treated
group(SGT-High) was  significantly ~ decreased compared with  control
group(##p<0.01).
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lung tissue. The
histological structures of bronchiole(b), alveoli(asterisks), and alveolar walls were
intact. Insert : higher magnification showing thin alveolar walls(arrows). H&E stain.
bar=50 um

i
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Fig. 7. Histological structure of intratracheal LPS instilled lung tissue.
Acute interstitial pneumonia and suppurative alveolitis were occurred. Most of
alveoli were filled with exudation. Insert : higher magnification showing thickened
alveolar walls. The walls were thickened by dilation of alveolar capillaries(long
arrows), infiltration of neutrophils and proliferation of alveolar macrophages(arrow
heads). And numerous neutrophils(small arrows) and protein-rich fludis exudated
into alveoli H&E stain. bar=50 um

concentrate Shigyungbanha-Tang(2.5 g/kg) treated lung tissue. Acute

interstitial pneumonia was occurred(asterisks). Insert : higher magnification
showing thickened alveolar walls. The walls were thickened by dilation of alveolar
capillaries (arrows), infiltration and proliferation of some inflammatory cells(arrow
heads). But the severities of infiltration and proliferation were alleviated, and
exudations into alveoli(a) were not shown. Compare with Fig. 2. H&E stain.
bar=50 um
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2) RANTES
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Fig. 9. Histological structure instilled and high
concentrate Shigyungbanha-Tang(6.7 g/ke) treated lung tissue. Acute
interstitial pneumonia was occurred(asterisks). Insert : higher magnification
showing thickened alveolar walls. The walls were thickened by infiltration of
neutrophils (arrow heads) and proliferation of alveolar macrophages(arrows). But
the severity of infiltration of neutrophils and dilation of capillaries were alleviated,
and exudations into alveoli(@) were not shown. Compare with Fig. 2. & Fig. 3. H&E
stain. bar=50 um
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Fig. 10. Effect of Shigyungbanha-Tang(SGT) on the viability of A549
cells. The cell viability was determined using the MTT assay. 100 ug/m¢, 500 ug/

mé, 1000 ug/m¢ concentrate SGT treated groups did not have the cytotoxicity on

normal

A549 cells.
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Fig. 11. Effect of Shigyungbanha-Tang(SGT) on the secretion of
RANTES in A549 cells at 48h after cytokine treatment. The
concentration of RANTES was measured using ELISA. RANTES contents of control
group was significantly increased compared with normal group(+p<0.01). 500 ug/
mé 1000 ug/mé concentrate SGT treated groups suppressed the expression of
RANTES on A549 cells(##p<0.01).
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