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The Effects of Saganmahwang-tang and prescription C on airway mucin secretion

Sung-Heum Sim, Ju-il Lee, Young-Jae Jung, Woon-Gyo Suh
Deptartment of Internal Medicine, College of Oriental Medicine, Dongguk University

ABSTRACT

Objectives : This study was done to investigate whether two oriental prescriptions, saganmahwang-tang
(SMT) and prescription C (P-C) significantly affect mucin release from cultured hamster tracheal surface
epithelial (HTSE) cells.

Methods : Confluent HTSE cells were metabolically radiolabeled with 3H-glucosamine for 24 hrs and chased
for 30 min in the presence of SMT or P-C to assess the effect of each agent on 3H-mucin release. Possible
cytotoxicities of each agent were assessed by measuring lactate dehydrogenase (LDH) release. Also, the effects of
SMT and P-C on contractility of isolated tracheal smooth muscle were investigated.

Results : SMT significantly inhibited mucin release from cultured HTSE cells, without cytotoxicity. P-C
significantly increased mucin release from cultured HTSE cells, with significant cytotoxicity. SMT inhibited
Ach-induced contraction of isolated tracheal smooth muscle. P-C did not affect Ach-induced contraction of
isolated tracheal smooth muscle.

Conclusion : Results suggest that SMT and P-C have regulating effects on mucin secretion from airway goblet
cells. Further investigation is needed, because of the value in finding novel agents to this purpose, and these
oriental medical prescription have potential for such a role.

Key words: airway, mucus, mucin, saganmahwang-tang (SMT) and prescription C (P-C)
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Table 1. The composition and dosage of

Saganmahwang-tang

§ F  Belamcandse Rhizoma 375
Mo Ephedrae Herba 500
%
8

¥  Zingiberis Rhizoma Recens . 5.00
¥ Asari Herba Cum Radice 3.75
5

S Asteris Radix 375
AT Farfarae Flos 375
hkf Schizandrae Fructus 6.00
x B Jujubae Fructus 6.00

& F Pinelliae Rhizoma 750

3 Ao

Pronase (Type XIV), insulin, transferrin,
epidermal growth factor, hydrocortisone, sodium
selenite, testicular hyaluronidase (Type VI-S),
retinoic ‘acid, gentamicin, sodium dodecyl sulfate,



Table 2. The composition and dosage of P-C

HeB Bz Lycii Radicis Cortex  20.00
VR Adenophorae Radix 20.00

NES Liriopis Tuber 10.00
H E Glycyrrhizae Radix ~ 6.00
B Sinapis Semen 4.00
BB Moutan Cortex 4.00
i Platycodi Radix 2.00

HA % Paconiae Radix Alba 2.0

Sepharose CL-4B, acetylchoilne 5= SigmaF(St.
Louis, Mo., US.A)elA, penicillin-G,
streptomycin, Joklik- modified Minimal Essential
Medium (S-MEM), Dulbecco's Modified Eagle's
Medium (DME), fetal bovine serum(FBS),
Medium 199 (M199)%5& GIBCO-BRLAH Grand
Island, New York, USA)dA, [6-3H]
glucosamine (392 Ci/mmol)  AmershamA}
(US.A)NA, type T collagen< Regenmed (Seoul,
Korea)ell X, LDH assay kit (LDH-LQ)2 Asan
Pharmaceuticals  (Seoul, Korea)elM, sodium
acetate 53 7]l UubA| k52 reagent grade ©l
A9 AEE Tt Al e, A A
g EL Pl 23 FF5o%h

2. 4y

1) A4 24

Z wA g R Bl 800m S gol 23 &
&2 7182 100CE 728 oA 347 =
Aetslod, Q0m o) gl e AN 2 gl g A
T AR AY ¥ 27 A4 = WA 022
filtler® ol 71t Sshsta BFE7lel AA 3o,
4T JA3e) BHsige.

e

Lo}

2

NNE - 0IFY - HYH - MER

2) BAH 7|HEg Aoz B2 9 ¥

““’\51 ZlgEd A E Ll wiefel] A4
o AP Kim 79 53 Wy oL 5o wy
& AR Wy, A AEEe] 1-397 w)
Fg Ty, T2 =AY Azujdrleln 32T
2 249 Azeler|2 $AA ki ek
FAE, W A F A L 35 79l A7 Al
a3}

3) Mucin®] A WAy =X

Kim 7 $5} ofe} d3A-59 vy 2-Ug o4
st e, WA E 29 mucind, AET Wik
F(24 well plate, 5x105 cells/wel)ell, 10uCi/nl$]
[6-3H] glucosamine (39.2 Ci/mmol, Amersham)-&
gh-at= ehAluloF el (insulin (Sug/ml), transferrin
(5ug/m), epidermal growth factor (12.5ng/ml),
hydrocortisone (0.1uM), sodium selenite (0.01uM),
fetal bovine serum (5%, V/V)(°]3} FBS), retinoic
acid  (0.1uM), penicilin G (1000 U/al),
streptomycin (100ug/ml), gentamicin (50pg/ml) ]
A7k9 Dulbecco’s Modified Eagle's Medium
(DME)# Medium 199(M199)8} 1:1 &3 wi%F

) g welld 200u4 7Fta 2TAM 24X F

F wigreEA WA A
radiolabeling) = St

4) A xoje] uHA FEE &

4N ZE oY) HAA v 247} " &
wjoFol (pretreatment sample, °|3 PT& ¢F3)&
A% R WA Ee  welld  05m9)
Dulbecco's Ca++, Mg++-free PBS(Phosphate-
Buffered Saline) & 713t MlH e} z2hg 23] vt
2gtoay v EY AA 5 AAR H, F
WA F2E 20 - 8uE A3 PBS 2004dE
wellnbe} 718ba 32TolA 3087w Fehget. 0%
o) wjoke] T ¥ gl 473}, treatment
sample (o3} T sample)2 A9jslgich $A" =
E BHAE 7 A}
Z AAsL, 509 A5AL LDH activity assay

{metabolic
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© 5) Mucin ¥ "“‘ﬁ

Hyaluronidasesll — &j3) 2354  gon,
Sepharose CL- B columno2H-E excludeHlE 3
A9 glycoconjugate® mucin®Z X434y,
Kim 5 Wby or-54) whz} ¥ mucin® &
FE 2394,

6) wikMze AEAdzre $eld LDH

activity assay

WA E F9 mucind, ©F AFH kA E(24
well plate, 5x105 cells/welD)ll, 10uCi/m 9] [6-3H]
glucosamine (39.2 Ci/mmol. Amersham)< -85}
A S welld 200u8 78T 32TAA
UAZE Bt g oEN WA EX ST, |
AFs A7} 4% F spent medium A8 F
Ak, WA ol welld 05m2] PBSE 7lst A
At 22E 23] wHEgo s wiokd xe A}
e AAR A, 4 dA 228 20-80uE F63t
¥ PBS 200w wellv}s} 743t 2T A 3087¢
wleFatsict. - 3049 wloge]l B H uRSIU(T
sample) & A3, £A" = 1
ARestd 2gAE e 7‘“}-— 11]716}-:— 50u1
o] A5H2 LDH activity assayel AH&3jch
LDH #A4 A& commercial kit (Asan
Pharmaceuticals, LDH-LQ) & ¢]43}%d 2B

7 AZE 713 FPTo] A FB9 3

A% 15kg AxS A7 YA 7+E(Albino
rabbit) & oJAMREAE o)8de] AAAAZ F
EA 713 AAE A&l Tyrode 4922 A3
3, 4 248 ZAAFA AANAH. 7RE
7tz “Jif}_.i A 7)H AT 3508 23
£ 713 AW 22E A o)A deA
“—‘i'—a " Tyrode g ¥ o] g bite
chamber(Magnus #2])] dete] mA s At
isometric transducere]l <7, physiograph® °| £,
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% AEE FAA9. 71F 2Rl 59 AA
29 (resting tension)& 7F8kal; 37T, Ak 3+ 3
oA o [A7F Bt 158 Aoz AFHIEA o
ASNZY, o]  AHE: R, WF A
acetylcholine 4% 2 x 10-4g/w & Foi3le] Hu
$23% 34T I, AN, 1587 A A
Zch e g 7| & AAEARC)H FE
2 ol¢t &I} &AL, Magnus Ao g7
Tyrode solution 50m! 3 2z WAl &4 50 - 500
Wg Fo (Zdﬂzl)su, 57 WAR og
acetylcholine €% 2 x 10-4g/nl & Foid}led, 7 o
28 2o3}7] A acetylcholine HEFodol 23t
FE3e vFFgozA Al

8) AN

RE 27 Ade MeantSEM.oZ #ald 3
38 A 2AAE Y7 SAAY Yig
2 Jehdd, $AAel: unpaired Student’s t-test
2 dgoH, 0052 Aol FAFCE FoA4
o] UE Aoz WA

AR

1. SMT7} X2k HTSE MZZFE2| mucinEH|

of OjXl= gt

H2F(u/200u PBS) F4%EA mucind-H]
+ 100£4%°1%l5}. HF 328 204/200a PBSH
£ FTA mucin®ulE 60:8%, 40ul/200u
PBSY 2o ¥xolA mucin¥rlE 63t1%. 80ul
/200l PBSY %o oM mucinBulE 62t7%
< el geA, 3F $2E8 80a/200a PBS
9 2o exolA mucin®ulE 30% 7 A
F{+}.(Fig. 1)
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Fig. 1. Effects of SMT on mucin release from
airway goblet 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 SMT
extracts and the amount of 3H-mucins in the spent
media was measured. Each bar represents a
meantS.E.M, from 4 culture wells.

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

2. P-C7} 2dRMHQF HTSE MZZEFE{2| mucinsH|

o BIXl= H&

HE2F(u/200u PBS) T =M mucin®H]
T 10026%°1%29, #F F2E 20u/200a PBS
9 B9 5o mucin¥B|E 286+62%, 40 /200
ul PBS-Q] Eo 5o mucini¥]E 339+67%,
804 /200 PBS«\ 2o rxdA mucindulE
343+84%-& el “]'E}H 3% FZE 80u
/200 PBSY Eo 2%oA mucin®HE 250%
7V S
Fig. 2)

3. SMT7t YXHHE HTSE MEZFE{] [DH £H]

of Djxl= A&

H2LE(ul /200 PBS) FolsxolA LDHEH]
£ 100£11%°10%}. 3% F2E 204/200u PBS
9] Bo ExeA LDH¥HE 105:8%, 40u/200
ul PBS®] Fo] F%olA LDHEW]E 85:8%, 80

W/200a  PBSS Fo Fxelr LDHER|:=
106+11%< Jeldeh weid, 2E $2E 20~80
W /2001 PBSY R FEoA MEEA 3 A
#l LDH ool 94 sle 93 ddsix
Aoz AEEAE e g4E JSAE
29} Fig. 3)
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Fig. 2. Effects of P-C on mucin release from
airway goblet 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 P-C extracts
and the amount of 3H-mucins in the spent media was
measured. Each bar represents a mean:S.E.M. from 4
culture wells,

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

4, P-C7t LRHEHSE HTSE MZZFE{Q] LDH. F4|
of D]XI'C HE '
R2F (/200w PBS) Fols
Ao 100&7%"]9@3‘4, e

=oj Al LDHEH]
FZE 0u/2004

PBSS] = BxEe|A LDHEHE 152£12%, 40ul
/200 PBSY B EEeA LDH%:—_H]—E—
978+23%, 8041/2004 PBSS %o 3xelA LDH

Bl 305:42% Jebds detd, #5 228
80ul /200t PBSY 5§ oA—°ﬂ_H }‘1}}—-7"3"‘ g
X £q LDH $#u18 H=229 34 7HF 7147
o}.(Fig. 4) -
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Fig. 3. Effects of SMT on LDH release from
airway goblet cells

Confluent HTSE cells were treated with varying
concentrations of SMT extracts 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.
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Fig. 4. Effects of P-C on LDH release from
~ cuftured HTSE cells

Confluent HTSE cells were treated with varying
concentrations of P-C extracts for 30 min and
supernatants were collected for LDH- activity assay at
the end of the treatment. Fach bar represents a
mean+S.EM. from 4 culture wells.

*: significantly different from control(p<0.05).
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5. SMTH NMEE 27 7|2 gz 718z 0|
= 94?; '
Z‘v]% 222 50u/Tyrode solution 50me) Fo

FEAN, 27 A& 7]FelA 2x10-4g/nl FES]
acetylcholineo. 2. 444 4% AL 5% 7HF o
Astgdon, HF %% 500u/Tyrode solution 50
n® £o FEAME $£2 AL 0%7HF 94
s}l ot.(Fig. 5)
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g. 5. Effects of SMT on cohtractility of isolated
tracheal smooth muscle

Isolated tracheal smooth muscle of rabbit was prepared
and effect of SMT extracts on acetylcholine-induced
contraction was measured as described in Materials and
Methods. (Ach ; acetylcholine)

6. P-C7t H&E E7| 71% TE2o| 2REo 0|
= %4%* '

#ZF F2F 50u/Tyrode solution 50m ] ol
FEAAM, B7 AZ 7Hel M 2x10-4g/sl 55
acetylcholine® 2 $g 4% #AL 10% 71
A sl om, HE F28 500u/Tyrode solution
50nl ] o FEJME £ AL 3% M F
AN waA, 3F F2E 50~500u /Tyrode
solution 50nl 8] Fo FEAN, E7 HF 7%



A 2x10-4g/ml 5 %2] acetylcholine 0.2 $utsl 4
Z Al YA e dEs FA sy
o}.(Fig. 6)
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Fig. 6. Effects of P-C on contractility of isolated
tracheal smooth muscie

Isolated tracheal smooth muscle of rat was prepared
and effect of P-C extracts on acetylcholine-induced
contraction was measured as described in Materials and
Methods. (Ach : acetylcholine)
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H ERE A 4E heA e AR E2
QA Aolet, ool ubal, HEEH ASlE, Az
TR} 3 o]Are LDH #8|E F/MA71: Ag
£ BYosxn o WA} wikd 357] ez
of WE 94 AE Axe &4E ded s
A& BF3 9o, T8y £ 979 Aggtes
of W7} AAlz A FqE0E Wl XS
AE FEE 7150 de A 98 Y=
o] & Aoz AsHY, AEEA AL A6 A
S5 ok W ES AL M9 54 47
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BE, £ dFolME HTRES ¥ wE
e 27 7|1% FE2] £250 wHE
< ASFesn A4 59 N#E YL +5
Hel A T WAl 9% 713 YL ¢ &
A s AgAFN B £ glFEl,
STMESS A5 328 500u/Tyrode solution
S0nle] R EeN, 27l AZ  7FA
2x10-4g/nl %] acetylcholinee® H4d +%
£ 0% 7FF dAs= 245 239 19
o, #REAL FF F2EF 50-500m/Tyrode
solution 50m] Fo} FxoA, E7] HE 7|9
Al 2x10-4g/nl 5=9] acetylcholine2 L% 4
& Aol Fke FA E3gd oHT ARz
£ 9, HTRMESS 7S 3829 354 A
A 93, F 71% 2 7|HAd AT A
JAEas L¥ge =y HmE &3¢ vebd
7FeAel o, WAld 43 WE S o8l
Z1%A] HEZ olghe] fiE Aoz F2F »
A,

=, 8- HimE 949 A3E 98iA
AR AL fU% 349 /=4 Y
A0 AR wXE GF & FHEE H4,
& in vivollMe 7 WAl HigR X4 AF
HAo] 48T Aoy A} AEAHo= o4
S AT AT WA A in vivo Aol
oelahge] UG FHdT 9 7 aA A 22
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SHERER(SMT) 9 AEMFOERESR (P-C)
o] 3F7] A Fulel XL I #gt A
e 5ot e 22 AES Ao
1. SMTE 337) wf A oA 9] mucinE¥] 2 7
ANFHeH, AEFAYE HEA Qs
2. P-Ce 2%7) WA ZAM Y mucin®HE 5
HNZ o, AE5AE 8T 7FsAE By
3. SMT+ 7] A% 713 J8 £58 9A%e
2N 7)1 HYL ojgs FAE BHY AL A
Astgl o, P-Col ASeleE 7|3 FHahZ ojgkE
FE HolA st

4719 A3AHREL, WAl HWE in vivo AE]
M) ofe)atael wigt F&AT ¢ A WA F
ARz mucin Fw1ZH] 3R] #3 ¥ A
T8 deAdE AXT slen, SMTS mucin®:
v ZhAaRe-g o] 43t A2y Z4U]AHe 3F
Adgu] zAGEY] AL s5AE ¥ P-CY
mucin8] F7183E |43 M2 HRAFEY
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