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Studies on the Effects of Selected Oriental Herbal Medicines
on Inhibitory Activity of Airway Mucus Secretion

Joon-myoung Kim, Chung-jae Lee’, Yang-chun Park

Division of Respiratory System, Dept. of Internal Medicine, College of Oriental Medicine, Daejeon University, Daejoen, Korea

Dept. of Pharmacology, College of Medicine, Chungnam University, Daejeon, Korea

In the present study, the author intended to investigate whether three oriental medical prescriptions named Jeongcheon-
hwadam-tang(JHT), Haengso-tang(HST), Socheungryong-tang(SCRT) significantly affect mucin release from cultured
hamster tracheal surface epithelial (HTSE) cells. The results were as follows : (1) JHT significantly inhibited mucin release
from cultured HTSE cells, without significant cytotoxicity : (2) HST significantly inhibited mucin release from cultured
HTSE cells, without significant cytotoxicity : (3) SCRT significantly inhibited mucin release from cultured HTSE cells,
without significant cytotoxicity : (4) JHT, HST chiefly inhibited the ‘mucin’ release and did not significantly affect the release
of the other releasable glycoproteins with less molecular weight than mucin. These results suggest that the three herbal
prescriptions specifically inhibit the release of mucin : (5) JHT significantly inhibited the expression levels of MUC 5AC
mRNA. This result suggests that JHT affects the synthesis of mucin at gene level in cultured HTSE cells. All agents showed
no significant cvtotoxicity. In view of these results, further investigation of the effects of JHT and HST are likely to be
instrumental in yielding novel agents from oriental medical prescriptions which have inhibitory effects or expectorative

effects on airway mucus secretion.

Key Words: airway, mucus, Jeongcheonhwadam-tang(JHT), Haengso-tang(HST), Socheongryong—-tang(SCRT)
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HEY - 0/FX] - gigkE

IAZRY ASHoR FAslE Wlasel dg 2) o
SF719 Wol71A S g A B A B A A3 AT didish B g
Bt Hekahde) A Bl 71#A Hd(mucus) Bl s 21E Balste] AMEStE on ek
&AMzl gEFALL B TUD 37 & e, Aaksh, DEERE A WeT kel sk
o ojEolu} WA 5§ IR AAsE e & 747 gga 2ok
AP 557 el A Wolrlse F2 Hel
o] 1AL A9 U*]-J A4 2 aAdn 9H3 By Prescription of Jeongcheonhwadam-~tang *JHT,
o] Jled o|#F FAle] okzl Aol olare o) o)) ¢ RS : SR R RS TSR
Hol7l5ol GBe o] BRI A2 el B Chi 23
e HUY S U 5 B4, 0y AL A O P clurt Pericarptun 50
2 NBARFE GTA 5L o 557 48 ﬂr\ -] P.inellzae.haz?ma 6.0
© oo oeme =Tre o BoloE H A Arisaematis Rhizoma 6.0
M e 2 FHolo] mriEnlz} BEsEEy o)y 5 Ansu Semen 8.0
& Wshs 1 Agre AFE dAlvie a9 Tk Schizandrae Fructus 32
R =t o Glyeyrrhizae Radix 32

AR Erm L, AN, NS Sl AT Farearae Flos 2.8
thale] Thoksl AdeTe} ol Fod 17} LQM~,I49 A 2 Ginsengs Radix 2.8
53 Akl 249 Bdstel 4 50 g E & Zingiberis Rhizoma >0
°of F4l #ulg A2ANYT dga, o 57 K Total 450
Bol BA $H1Z FAANTT Aot EHlr ot
Bl "3 Bue g

ololl ARRe e, A, e A
A Y Bohpn) 24 88 et Lo

_ Ak ‘%%{g)
W2E] 71T Adukhamster tracheal surface epithe- s S 40
lial, ©}3} HTSE)M X & o] &3}a] B4 By 2 A I?su eme.n .
Perillae Folium 4.0
o vl x)= oﬂﬂ:“’} 1 oﬂﬁ}o] £ol ZM)JZ]TE: = 735 A= Mori Cortex 4.0
A &4 G 4 (lactate dehydrogenase, ©]3F LDH) Citri Pericarpium 40
249 miXe 4 23 Ao, o 24E Pinelliae Rhizoma 4.0
A7 Hasle wbejn) Fritikkariae Royeli Bulbus 4.0
Atractylis Rhizoma 4.0
| = E Schizandrae Fructus 4.0
| - B 5;}1
Glycyrrhizae Radix 2.0
1. XM= Zingiberis Rhizoma 5.0
D2 390

Axpafek 71#E A Alw] A FE(hamster tracheal sur-
face epithelial cells)E 7] 9sto] §~10 F#E
54 Golden Syrian %‘éE}E AREE AR ALS
AA A FFEL T ALgasiT
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B OE Ephedrae Herba 6.0
=Lt ] Paeoniae Radix Alba 6.0
BT Schizandrae Fructus 6.0
£ 7 Pinelliae Rhizoma 6.0
wmoE Asari Herba cum Radice 4.0
% E Zingiberis Rhizoma 40
B B Cinnamonni Ramulus 4.0
O Glycyrrhizae Radix 4.0
Total

Amount 40.0
3) AlBAZ

FEMLFRIB(HT), HEIBHST), H5B(SCRT)
o FAEL WAL R&shu Ao
A FFurol, FHEAR, A J1AR AR 24
grglth 2 LA 3 B ko] 800~1,000m¢) o]}
ZH5E 71812 100CE 718 deollM 347 Bok
A3}, 80me] BAL FASAT 74 BAL e
A2 YIS F, d@F FF F= oA 022m
filterS o], od7sle] BF&7)lo] AFst 4T
BT Basla ALg-sdch

EH
=

2.

-
vGE

19EY Jojxe] £2 2w

o] 71HEH FHAE E2l9) sl H &
B APIPEL Kim 5, Wu 5, Lee 59 #™7g A}
&3tk A EEo] 1~3Y47F Wlgd Foll= 37C
incubatoro] 4] 32T incubatorZ &AA ikl
wokel wAE, v MM F AL 3,5, 7Ll Zzt
A&t ot

2) F29] tiAbe HabA 3 A|(radiolabeling)

Kim §, Lee 59" W& o 83w, wjes
AX Fo RAL, A5 A EQ4 well plate,
5x10°cells/well)oll, 10uCi/m¢e] [6-°H] glucosamine
(39.2 Ci/mmo, New England neuclear)$ 353}
vl %A insulin(Spe/ml), transferrin(5ug/ml), epi-
dermal growth factor(12.5ng/m¢), hydrocortisone(0.1

Ea

U%‘

!

i
O
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a3

M), sodium selenite(0.013M), fetal bovine serum
(5%, V/V, o3} FBS), retinoic acid(0.1uM), penicillin
G(100U/mt), streptomycin(100ug/mf), gentamicin(50
pg/mé)o] 718 Dulbecco’s Modified Eagle’s Me-
dium(DME)#} Medium 199(M199)¢] 1:1 &3} ujo}
ME wellF 20004 7}3la 32°CollAl 244)7F B¢t
wjorslo # N WALA 3 R|(metabolic radiolabeling)
Hck

3) &¢E AY

2477 B ALY WAL EAVL $AE
uj ok (pretreatment sample, ©]3} PTE FA)S
Aste] v FAE] AL T& AAS FH, 2 WAl
H% FE8 20~80u0 FHrste PBS 200408 7H7}
wellelth 7hsta 32°C oA 3087 wiekstsich 30
9] wjokol Fd H wkEAE A3} treatment
sample(¢]3} T sample)2 A3t $£AE EE
sample5-& A4 £ st FRAZe 78t 2ALE
AAS L, 5009 FARL e FL 45
A(LDH activity assay)S 93] wg Boj51 v
A WA HA BEE ZRE AR 70T
WEAE AT

4) 4 &2 54

Hyaluronidasedl] ]3] &3] x| ¢t o, sepharose
CL-4B column® 2 2E] exclude¥) = 182}2ke] gly-
coconjugate FA102 A ol319l, Lee 59 W™’
o wte} WA F4le S S5

Sy wiFMEY Mzdzry feld 3 g5a

F4 84 ZZ(LDH activity assay)

ST T FAL, th 2k vl FA E(24 well
plate, 5x10°cells/well)ol, 10uCi/m¢2] [6-°H] glucosa-
mine(39.2 Ci/mmd, Amersham)$- &H-5-8} ]k
Ao welld 2000 71313 32T oA 2447 F<t
oz WAL ZAEIA T, s EAFEL] FHAL
S AAS 5, 7 WA HF F2F 20~80uUE
sha-3H= PBS 20008 247 wellvlth 718ba 32°C
oA 3087k vl I3t 3089 wjko] B H b
ST sample)& A RAHA LS} 7]el AL
£ AAS L, 50p0) FANE AAdEFLEL A

3
°
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Z7%J(LDH activity assay)oll AF2-Zth. LDH &4=3
& commercial kit(Sigma, LD-L 10)S o]835}90>*,

6) Sepharose CL-4B columng %3 A &%

& w4

ol WAV R4 & 7 Al e HF 2289
7}shal wjoFste] Aol T sampled 1.0x50cm 72
] sepharose CL-4B columnol} -8-3}c}. gt 589
|28 0.35mE 3191 FAlo]l £25%= void volume
Bt olg} included volumed} total bed volumeo]
$%2 WX 298 FANAY. 7 B2 scin-
tillation cocktail 8- #7}et 5 LSCE o]-&, wpapxwk
< 2748 Ul samplest 7t k29 X7} B
A g R Exjgro] 2k, AH ofele] gkuiz
EY AA &P vAE JdFE vinsgo

7y RT-PCR

O RNAS {7

zb A7}, HTSE A X Wel EA8te B4 &
A}Q1 MUC 5AC mRNA9] WA & (453l u]x]=
FEFE B3N] 95, A total RNAS R23}
314 GIBCO BRLAM] TRIZOL reagent(total RNA
isolation reagent)Z o]-83}%th =, wjok® HTSE A
ol BN R, AR, NERSS HFE 2EE 7
T2 247} 40u0, 400, B0 E BH-Bhe LAy
A 20002 welln}th 7}k, 32Tl A 24217129k
WikAlZl oy, WZhE PBSE 23] A)#st¢itt Mat-
rix$] collageng H-3]3}7] Yale] hmnyckolo] =
%1 0.2% collagenase type IV Zt well® 400404 7}
StaL, 37T i) ell 2A17F B WHeAIZ & A%
Evt 94 283l ¥t) o]olA, total RNA isolation
reagentE ©|-83] AEE lysisA)7] 3, AW o
8] sl W7l sl g2l 583 e gt 5
T & &4, microtubed)] chloroform& #7), 155%7F
vortexing s}l AR2-0f 2~387F 9EX] 3 & 47T, 12,000
rpm (Hanil centrifuge, MICRO 17R)o] A 2087+ ¢
AEeste] 4e AT AL A microtubeo] 7t
Arzolo)] EaFko) jsopropanolS H7bsled 7 Zalsk
T 3o 1087 WX)8ka THA) 4°C, 12,000mpm
oA 157 AAEEsl RNA HAES A9k

ro

ZIZEG . 0|&F . ks

SOl

o] Az &) diethyl pyrocarbonate (DEPC)7} 3H5-%
80% ethanolg 7}8k3L 4°C, 7,500 rpmoljA] 587}
AARdge 2N AxSAY. £4E RNA AL
& U7) S #FEA1Z1 &, RNase-free water2 5
f+A17]31, spectrophotometer (Beckman, DU-650)&
g8 2600m HEAH BHES ZPFo2H
RNAY| 55 dohfio], dFdl| ARE-3IATH1.0A%0
=single strand RNA 40yg/m¢)™.
@ Primer A%

MUC 5ACS} 5234 #438 98] ALE3 sense
primer®] €G7|xE-& 5-CACCGGCCTCACCCGAC
GCCCACC-3', antisense primer®] 87|X 8L 5-GAT
GGGGCCGGCCTCCCGGAGAGC-3'0]H, o] primer
o ols] FAE PCR AHE9 A7IE 440bpSiT) p-
actin 244} 448 A5 A18-3F sense primere] 7]
Ad.e 5-TGGAGAAGAGCTATGAGCTGCCTG-3'
o]al, antisense primer= 5'-GTGCCACCAGACAG
CACTGTGTTG-3'0|¥ o] primer7} &0 8 3=
DNA Z7)= 290bpSith

® RT-PCR

A% total RNAE o]&, JAA} ¥FHS(reverse
transcription; RT)2. 2 ¢cDNAE w511, o]|F =3t
&4 H4W-$ (polymerase chain reaction, PCR) S
2 SFANAY. & gAY A 4ozl total
RNA 5488 75Co A 58 7} 24 denatura-
tionA]7]31, o]E E2o B7F YA F 4p09]
5xRT buffer (250mM Tris-HCIl/pH 8.3, 375mM KCl,
15mM MgCl, S0mM Dithiothreitol), 2.540°] 10mM
dNTP, 1409 oligo-dT15 (25pmal), 102} HHAL T
&% (M-MLV RT; 200 U/pd) S H7keka & k-l
o] 207} HEE "ol 22t FRTE 7 £ 37T
oA 1A17F §Hg-A]AH cDNAE A3t} Fojzl cDNA
AEL 4TAN SET FlASl AWAL HAE ¥
FH2A17] T Ao B FYFATE MUC SAC
F7A) e T4 HVSECRIE, 7749 o
A} g0l A2 cDNA ARE 540, 4p42] 10xPCR
buffer (100mM Tris/pH 8.0, 30mM MgCl, 2.5ng/
n{ BSA), 4409 2.5mM dNTP, 104 ¢] MUC SAC
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of th3t sense, antisense primer (10pmol/uf), 109
Taq DNA polymerase (0.2U/id)E 3FA7}ste & ul
$olo] 404 SIEE ol 23 4T 7k F Al
P AT ZEWHE-E stod, PCR (PCR thermal
cycler; Takara MP-300, Japan)&- 303 AA}s}g.om,
denaturation2 94 ColjA] 18, annealing& 607 oA
1¥, extension 72°ColA] 287+ Z}z} A)&)skgic).
@ AN9x
_RNAY S 08 R FUAS ddgoR
E¥ cDNA 258 Ar|Yses 2

MUC 5AC mRNA 293 F=(FE)9] ¥5e #33)
Atk &, $FE PCR AHE (2014)-2 10%gel loading
buffer (0.25% bromphenol blue, 0.25% xylene cyanol
FF, 50% glycerol)9} & &3}t t}h&, Tris-acetate-
EDTA buffer (40 mM Tris-acetate, ImM EDTA)&
A L 1ugmle] ethidium bromide7} 38 1.2%
agarose gel9| A 719531t Gel Aol M 0|5
Z}Z}2]DNA bande AH9]A EA}7] (ultraviolet tran-
silluminator) & ©]-8-8}] s, AL sk

8) BAA e

2E £ 29 meantSEM.O.E 8ag & of
B AT SFA e Uz YA wiee

4

et} £A43 2] unpaired Student’s #-test2 315
o, p<0.05%1 4ol BAZHCE foHe] UYe
Ao 2 AAHt
. B &
1. 74 Sdfof] ojxfs ¥g
1) ERLEE S
EM LR BUHT) S HF 558 40/PBS 20014

o Fof FEolA B4l BHlE &

ZtKFig. 1).

ol Al A
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150

100

NN
NN\A

%

Cont 10 20 40
Concentrations(ul/200ul PBS)

Mudin release (% control)

NN

Fig. 1. Effect of JHT on mucin release from cuttured

HTSE cells.

Confluent HTSE cells were metabolically radiolabeled with *H-glu-
cosamine for 24 hrs and chased for 30 min in the presence of
varying concentrations of JHT extract and the amount of *H-mucins
in the spent media was measured. Each bar represents a meant
S.EM. from 4 culture wells.

*: significantly different from control(p<0.05).

2) Ak
BEHEHEHSTIS HE 2522
Bo BroA HA 2rE

A2 YElThFig. 2)

404(/PBS 2004402]
FAAUA AT

5 150
£

8100 L

& 7 1 /1 .
L T
gso / %
A7

Cont 10 20 40
Concentrations{il/200ul PBS)

Fig. 2. Effect of HST on mucin release from cultured
HTSE cells.

Confluent HTSE cells were metabolically radiolabeled with

3H-glucosamine for 24 hrs and chased for 30 min in the presence

of varying concentrations of HST extract and the amount of

3H-mucins in the spent media was measured. Each bar represents

a mean=S.EM. from 4 cuilture wells.

*: significantly different from control(p<0.05).

3) INEES
IERBSCRT)E £ sl&doz Bol olg

o
aAgle A0 velged, A% 328 40~



80ul/PBS 200409] Fof ¥ WH9olA {4l &Hl
£ gz vlste] 30% 7t A ATHFg. 3).
= 150

o

pa}

[=o}

8

S 100+

% E3

o=} S

3 50

E

= s S

Cont 10 20 40 80
Concentrations(p/200p1 PBS)

Fig. 3. Effect of SCRT on mucin release from cultured
HTSE cells.

Confluent HTSE cells were metabolically radiolabeled with *H-gluco-
samine for 24 hrs and chased for 30 min in the presence of varying
concentrations of SCRT extract and the amount of *H-mucins in the
spent media was measured. Each bar represents a meantS.EM.
from 4 culture wells.

*: significantly different from control(p<0.03).

2. LDH Edjof ojxi= ger

1) Rk

AHLEBUHT & 2 Fof 5 2 9ol4 il
te) § A%<l LDH -E":HM} 94 3lE 9FE
M) ek rkFig. 4).

=
ot

150
)
g
S 100 }—»_}m—-- ~——
£ E
L]
g
s 50
s
A
= 0

Cont 10 20 40

B Concentrations{pl200u1 PBS)

Fig. 4. Effect of JHT on LDH release from cultured
HTSE cells.

Confluent HTSE cells were treated with varving concentrations of
JHT extract for 30 min and supernatants were collected for LDH
activity assay at the end of the treatment. Each bar represents a
mean+S.E.M. from 4 culture wells.

ZEL . ol Zx] - BroEE

T o

2) Ak

A {ISKH"T)*‘ A £ % WYAA M)
&) x] o] LDH #1lol] §94 e 43S vjxx
2514 thFig. 5).

150

100 }——-}-—"}“\\}

50

LDH release (% control)

Cont 10 20 40
Concentrations(}il/200:1 PBS)

Fig. 5. Effect of HST on LDH release from cultured
HTSE cells.

Confluent HTSE cells were treated with varying concentrations of
HST extract for 30 min and supernatants were collected for LDH
activity assay at the end of the treatment. Each bar represents a
meantS.EM. from 4 culture wells.

3) /N

/J\%F;“E(@(SCRT)»Q A B =% WA i
=0l g 2% LDH Eulo] F94 9l
o) x| Z3HA th(Fig. 6).

—
w
[==3

100} }«—_ﬁ}«—f{""x

W
[

LDH release (% control)

Cont 10 20 40 80
Concentrations(ul/200):1 PBS)

Fig. 6. Effect of SCRT on LDH release from cultured
HTSE celis.

Confluent HTSE cells were treated with varying concentrations of
SCRT extract for 30 min and supernatants were collected for LDH
activity assay at the end of the treatment. Each bar represents a
meantS.EM. from 4 culture wells.
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3. Sepharose CL-4B column2 &3t M 8& &

A &4

1) EhibEs

ER LK BHTHT) 4044/PBS 20048 42 Al, JHTE
T2 FAle U 22 Y, RARD &30
Z-e oEle) gouAdEe Rulde IS 23}
2 g AoE JelgtiFig. 7).

2) Ak

AEEB(HST) 4044/PBS 20048 #2] 2], HST=

he
Pind

zhe 045}" %‘%@H’é—“‘ée} Buloje %—% w3}
A %= Ao JERTHFg. 8).

3) /N

/N 5ESH(SCRT) 804¢/PBS 2004¢ #]2] Al, SCRT
< F2 Falo Buldw 4¥e Fo, FAED £
o) #2 ofete] GoMAdse) PHjde 9L
TR ke AL UEhdTHFig 9).

~ 5000

g —— control
@ 40004 L b JHT
2

8 3000

2

-§ 2000

o

=

[~

Q

Q

2

©

0 10 20

1002 y WM}

Fraction

L En

i

L

30 40 50 60

Fig. 7. Effect of JHT on total elution profile of treatment sample through Sepharose CL-4B column.

Confluent HTSE cells were metabolically radiolabeled with *H-glucosamine for 24 hrs and chased for 30 min in the presence of JHT 404/
PBS 2008 and total elution profiles of control spent media and treatment sample through Sepharose CL-4B column were analysed, as

described in Materials and Methods.

6000

e cONtrol

5000 ..... nces HST

4000
3000
20600
1000

Glycoprotein release (cpm)

0 10 20

30 40 50 60
Fraction

Fig. 8. Effect of HST on total elution profile of treatment sample through Sepharose CL-4B column.

Confluent HTSE cells were metabolically radiolabeled with 3l‘[—glucosamine for 24 hrs and chased for 30 min in the presence of HST 404
/PBS 20014 and total elution profiles of control spent media and treatment sample through Sepharose CL-4B column were analysed, as

described in Materials and Methods.
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ZEY - 057 - YYE

6000
,g b CONLTOL
% 50004 | - SCRT
&
% 4000
2
(93
; 3000
a
° 2000
o
Q
2 1000
Q

0 10 20

wa \

—,

30 40 50 60

Fraction

Fig. 9. Effect of SCRT on total elution profile of treatment sample through Sepharose CL-4B column.

Confluent HTSE celis were metabolically radiolabeled with *H-glucosamine for 24 hrs and chased for 30 min in the presence of SCRT 804/
PBS 200xL and total elution profiles of control spent media and treatment sample through Sepharose CL-4B column were analysed, as

described in Materials and Methods.

4. MUC 5AC mRNA &l 0] o|xls gt
RT-PCR #Es %, 3087 T A 74l BulE
HaAZlE AR JERd N bk E(40u0/PBS
20010), HEKIE(A0L/PBS 20040) H /NHTHEZEH(8O 0
/PBS 20040) oI & itk % FolfoA] 24
AlZF <ol MUC SAC mRNA 3 $30] gz

«~—MUCS5AC (440 bp)

<—J-actin (290 bp)

Fig. 10. Effect of JHT, HST and SCRT on MUCSAC
mRNA expression in cultured HTSE cells.

M : 1kb marker 1: Control 2: JHT 3: HST 4: SCRT

HTSE cells were incubated with the indicated concentration (JHT,
40p0/PBS 20048, HST 40u4/PBS 2004L, SCRT 804/PBS
200L) of each agent for 24 hrs. Total RNA was isolated and
MUC 5AC mRNA levels were analyzed by RT-PCR. The PCR
products were separated on 1.2% agarose gel and stained with
ethidium bromide, as described in Materials and Methods.

ol vgte] asHe AR etk & ol W
A Emibel A% FAL Bule] Zae E
g Al g FEFT ohed w¥HE(E7]) Fo
A FRAAL FEoiMY B

| BAe i, = B4
rdE QR VIR AL AN e

T AUk

oy

1t
>.

Mol Fo AEQ) H(mucus)S FEMES

o] EHE-S Fa FUH V) £ olEolU ¥
=] . = =1 1. 368

55 g A 4TS el HoA

<]
FAL 49 F2l(mucin, HY)e] ot Ao ol
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o A% Wy A} LT & Ao AR F5}
= 3% A% A Ah9E Z77Ed, 29
o] 98e Folm, JFHANES AL Age o
AR F7he A 9¥L 37 A0

TS BT - - pam ol WK
g 7Y Ao g gRE ik A%E
£ FEE FAE 0] W, WA, 5, V13 S9
Ao 2483 ged™, 2 3L APEA
Bbkshe bR, 45, MR, Tiigsh kwshe
B, KA MRS £H8hs 7@kF, MRS Wt
B AE, BKSHe 4B, #%S s Huz
ojolA Qe

BRES THREE S He A Ater
PHESTE - WK - 2, oA “Harm MR R g
o st om, HMEE A, k) AR
I AE, HEREES Rey, K Mk, £3, 8
19, BRI Mot W, KA AT
TR LR, RRces) B9} Qo) B
#owk, A S Xgd Fe5w Qo

INERES TR, A AP Aptes 7
A oFE F RE, M BRTmeh aiTs
I, A8 HES sl @ =] g z3hsta, w
B, eEs Eittasle dolx Eiynssla, Ak
FE MR FERA bgEaA ol ik
o FEHS WASY, fFE BEste i %
$o el 2gEa) sighEl o) Fi kel AU
FHEMS 98t NG ol FEEY Hgow
INEEERS MR LS T NAKKEEH YR
£ TAAE, EIT, SVALITE, SR, K,
UE, K, A o] 24e YehiE F - 94 1
A4, 71384, Qe 2r4 vg, Y 59 48
of Z QA ¢85z Yot

Mgt oz 7] FAS BHIE AT
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