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Effect of Benincasa hispida Extract on Mucus Secretion in Rat

Tracheobronchial Lumen

Young Kook Kang*

Department of Fusion Science Education, College of Hyehwa Liberal Arts, Daejeon University

Mucus in the respiratory system is a factor to cause not only respiratory diseases but also chronic diseases. In
this regard, this study is to investigate whether Benincasa hispida extracts (BHE) would stimulate secreting mucus in
trachea and tracheobronchial lumen of rats. As a result, effect of stimulating the mucus secretion into trachea and
trachebronchial lumen of rats is significantly increased in accordance with the administration concentration of
Benincasa hispida seed extracts (BHSE). The secretion amounts of phenol red (PR) and sodium fluoreseceine (NaFI) are
significantly increased by 25% and 34%, respectively, when 70% EtOH extracts of Benincasae pericarpium (BPE) are
administrated to rats at the concentration of 200 mg/kg. In addition, the secretion amounts of PR and NaFI are
significantly increased when BuOH fraction and water fraction are intraperitoneally administrated to rats at the
concentration of 200 mg/kg. It seems the result implies the physiologically active substance that stimulates the
secretion of mucus is contained in Benincasa hispida. Thus, Benincasa hispida is considered to be effective for Korean
medicine treatment as a medicinal plant having effect of antitussive and apophlegmatic, and it also can be useful in

developing functional food and beverage.

keywords : Antitussive, Benincasa hispida, Benincasae pericarpium, Mucus
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Bromhexine, Diphenhydranime, Potassium iodide,
Salbutanol, Terbutaline, Terfenadine?] AH2H| FXgitE A
AT, Ao Eo] W ALREL  JERE(Peganum
harmala, 555c3%)%°, QY| R (Fritillaria wabuensis, T4 B8,
Ut A2 (naringenin)'?, ¥a)22(Elaeagnus pungens)?, 54
&+3(Rbizoma coptidis)'? L Zo] okg
A129l Huajuhong (Citri grandis)’® 59 HAZo] FAZ
5

(_)‘]

(Sorghum bicolor)™®

(anti-inflammatory), 7@ (expectorant), Zl5fj(antitussive)
agpgele Betdos pysyrt.

S 3K Benincasa hispida C.; £\)= &7|7} #1 Zo] 34t
Ei {ARE @sido]  whak(Cucurbitaceae)AEoltt.  Fit]
(Benincasae pericarpium):= =3to] <du] ZAAZ st L=
o] U Jt&A2 M9 7137t do] e Zo| Efo|g. AL
S P, FEM, olf3 ZAZ Ou AEL JAsta A
<8 2o JUES # o o= EHAIG] FFoH &
ol 4 B A5 Axaz AHEYUT. &3] 319
5 TR &

7, 29, 2L B
7I5EY] A B B A §J°*KH°IE1UG ﬂ o] %2 4
FAES YIS, AP BoAH AN, JAsE
A, R SREITOD, AP wdEe] oA 5
okglstAlol g2 wstAoz 19styct 12y Zabvt 55
el Aozulo] oA @l cstel obantx WeiHoz A7
o ut girt.

Tatd 2 Ao e SAFEE(BHE)0] 257 Y=z HAZ
U FRAZ|=A #9671 $ste] S29] ahm(pericarpium)e}
57<}(seed)iTEi 70% ogE 532 92 F °|S butanol
(BuOH) &3], ethyl acetate (EtOAC) ¥3 U H,0 #&o=z ZA
of we wul xEstc 059 7 BAT VY Byl 9y
st =ng  Eogh S phenol red (PR)¥} sodium
fluoreseceine (NaFI)2 E7}o] Eoj3t & 5357 Y2 2H|E=
PRI} NaFl9| FS 247 FAste

IﬂH

2 Kli °H°“ O] x2}g, %% et 2 A

B

1 4Y A% L 717

2 dFANE= (BuOH), dimethyl
(DMSO0), ethanol, ethyl acetate (EtOAC), phenol red, sodium
fluoreseceine (NaFI), sodium hydroxide (NaOH),
bicarbonate (NaHCO3), terbutaline S SigmaAl?] A|eFS o] &
sttt 237171+ Z95%71(Buchi, R-114), A422]7](Hanil
HRT-60IV, Sorvall RC-28S, Beckman XL-90), Erlenmeyer
flask, homogenizer (OMNI), luminescence spectrometer
(Perkin-Elmer, LS-50B), shaker (Taitec, SR-1I), sonicator
(YJKS-750F) ¥ spectrophotometer (Beckman, DU-70) S&
gstoct.

butanol sulfoxide

sodium

2. S3}522(BHE)Y ]

2 A9 2dMed o 39 T srtolA At A2
dsto] atm(pericarpium)?t FAHseed)2 FE5k0] AR &
BRI (mortar)ofl L A Zot uskstE. 24249 Fat &
=

ot 200 git 70% %_Pqi 1 (& Azt Ea}/\%ﬂ H°1 283

o] ¥4y
5] EE59 #S’dﬂr. ojFA 42 *li— OMKI(fllter paper)Oll o1t
AN & ZASF7NR 55AA oEE FEE(BHE extract)Z A

ek o] 522 200 mo] FF4 600 neo) EOACE N7 E
a0 A 9ol Bs) B & & 2l FEstact olngel
£ 282 3459 A2 =223 271 § 400 m9] BuOHS
A 9ol B¥8] £E0| & % ¥l Aok olaie AR 5

£ 7U55712 AZNA BuOH 2ulg,
of £2A%o] olgstct.

APe2o 9x3go] 24 317 (Sprague-Dawely, male)S 0]

o} AdEE2 e 22+2°C, % 40-60%, §t7] 12-1538]/

2 200-300 Lux& 12Xt R &3t UHR] 1247t

E‘ﬂfﬁ}% ZAM ARttt Atee ZEHA 22.0%,

7%, Q1 0.5%, &8 6.0%, =3]& 8.0% ¥

A% T 1JANEE ISR 2 A
Rl

fle
2t WA A4S FEOH BFALLE

[N~}
(=}
O
w

1
s
28 A

%ﬂi%ﬁ(ﬂ 2% s)zot 7)BA Yo %
PJFS 19Yst7] Yste] tiz(control)z} 54;«
2 Yo FaAguo ERFNE ZAGIAY. &
29 1535 Fagelr] Yol FAANYE & # A
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Aoinuylo] £X G- Engler? Szelenyio] uhyo] wa} 7]
2 EH|g= phenol red (PR)9] 3} EAsIHCH). o] v
79 539 sHFE20 2= 200 mg/kgd T2
0] PRS 80 mg/kgd] HEZ A2A Adro] =
4858 2o Sofsid. GA 0 9o yEsER
CO2 BPAIZ o3 71=5 AEstgo A& 7=t o lm
S} o] A AL B 1aee] el Adaol 3082 T PR
SENFHY. o]AE 4AZ(1,500rpm x 20min)sto] A
o 700 1909} 0.1M NaOH 0.1 & &3t A7l & %'{,
Z7(spectrophotometer)2 4 & E 546nmoA Z75IYUct
2 wyoz Kase 59 ol mweb sl@xle AR
(tracheobronchial lavage fluid, TLF) U= ¥H]E NaFI9] &t
2 BRSAGO. o] Pye AR uP| FHEE2e 24
200 mg/kg? FEZ £ 307 2o NaFIE 6 mg/kgd] %
2 eld Adso] ko] AYSEo B Solstoick. thAl 30
UASEL COZ YA TS 7% BT ot A
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stgich. 1 ®ojo] 10 meo] FAM] BISS Adt 5 23t
(suture)2 T3] 2 2 37°C9 5% NaHCO; €% 5

AZ10] Zot 71FA] U2 RS Tol YA Mide 3ES
grEsto]  7|ERO] AFAZ AUt o] AFAZ AR
(3,000rpm x 10min)sto] YL ArSoio] Fstp =2 FHukzkr 7
(luminescence spectrometer, excitation wavelength; 493nm,
emission wavelength; 515nm)2 Z7435}9ct. o] i tfxFo=
o9 Eﬂ} FEEE% Bk Yg 49 AAE0.9%
NaCl)E Eojstgitt. o] agolq & BE23t BuOH B3ge A
E‘])\loi)\oﬂ 7(7- _lr_Ol'OL]- EtOAC _H"__ %

%ol 5% DMSOd| o] $2UYPS LAstect.

5 UFEEY ARFOIT

2 AFoA AP FE0 Fojdte sHFEEY X
5t7] 9jsto] SarHE o] FAHQ] 70% EtOH $
200, 400 mg/kg?] == A2A A G50l 5o
o folgt & 7| Yz RH|EE PRE Bt 9
4] ZR&0E Frlotlth. E3 AIHAZAQ terbutaline] A
o F7ans 99 FUT Yoz PYiisto FUALY HlwE
At

6. SAA

2 AN F2ARAY da= 2 2159 HiH(mean)tRE
HXHstandard deviation, SD)2 UElJY 1 T 9 5A A &
9] & Student’s t-test® EAA2]3t & Po] o] 0.05 ©]5}Ql
A0l golyol Jckn WAstYc.

1T
i)

1 Ag5elY 2%

SHEEE9 HAAYEFL ZHAHBenincasa hispida seed)
9] 70% EtOH F&&2 443 ko Ot o8 2 7= Y=z
wHlE = PRY AFE Foto ZAsIPA. 1 Zi dzd2
29.42+3.28 1g/g® PRo| #u|d WA FHFEFE9 T2 50
mg/kgoll A 30.79+3.23 pg/g, 100 mg/kgollA 34.02+3.27 ug/g.
200 mg/kgollA] 38.88+3.47 pg/g, 400 mg/kgo|A] 40.69+4.08
ue/g2] PRO| AEI9Ich. PRY HuleFe Suxi2489 SolsE
Fujo] wa} gojHoz Avtet: AL Mo 400 mg/keol
At 3 37b%0l sl £etEe wyitkFig. 1. mebd & o
o4 S5229 AYEATE 200 mg/kgo2 ARl 52
de 2Pshc

2. Terbutaline®} Fu}x}o] FJoAHH] X g} HlW
Al AYAQ! terbutalinedt &80 AARH &y
H|15}7] Qs Skt 70% EtOH £&33} terbutalineg ¥
g s ROl 3 7R APY Uz ZH|Y NaFlo] &
EAs5t9ct. 1 A3} terbutaline?] 2L 1.69+0.11 pg/md
NaFI7} 2y]gl Yl terbutaline® £o]#2 50 mg/kgollA

10 o ot mfu

2.19+0.13 pg/m¢, 100 mg/kgo|A] 2.62+0.14 pg/md, 200 mg/kg
oA 3.30+0.21 pg/md, 400 mg/kgo|A] 3.89+0.37 pg/md°] NaFI
7t BZEIY. AAFEES9 YRS 1.72+0.21ng/ml9] NaFI
7b Rulg ¥ SHREEEY Fo#2 50 mg/kgollA
1.8410.18 pg/ml, 100 mg/kgollA] 2.08+0.28 pg/ml, 200 mg/kg
oA 2.46+0.42 pg/md, 400 mg/kgo| A 2.58+0.36 pg/mde] NaFI
b BYHYHFie. 2. oA Sax FAwul F3zabt
terbutalineo] u]3) cha WAIgh Ao FARH|E Koz &
AN AABAS & 5 Y APl

S0
40 | &

30 F

PR secretion
{1/q of rachea weights)

Z0 F

10 F

=] S0 100 200 400
Dose (mgskgl

Fig. 1. Effect of BHSE treatment on phenol red secretion in the rat
trachea. Rats were administrated intraperitoneally with 50 mg/kg, 100 mg/
kg, 200 mg/kg, 400 mg/kg Benincasa hispida seed extracts (BHSE). The data
are mean+SD from 7 animals per group. *Significantly different from the
control group at P<0.05.

OTerbutaline ®WBHSE *

*
* =
2 3
1 -|]
0 L . . .
8] S0 100 200

Dose (mgskg)

Amount of NaFl secretion
{#a/nt of TLF)

400

Fig. 2. Comparison of effect of terbutaline and Benincasa hispida
seed extracts treatment on NaFI secretion in the rat tracheobronchial
lumen. The data are mean+SD from 7 animals per group. *Significantly
different from the control group at P<0.05. Abbreviation: BHSE;, 70%
ethanolic extracts of Benincasa hispida seed treated group, TLF;
tracheobronchial lavage fluid.

3. 3MEEEY EFYN OE FAFu|aat v

SHEEZ0] 718X Y FARuo] v]A= FF2 FFGHEA
uw}a} Qolw ] 9ste] S utu(Benincasae perlcarplum)_l 70%
EtOH £&52 200 mg/kg?] =2 B7}EdE 3t & 7| Y=
Y| == PRI} 7]A] Y2 FH|E= NaFlg FIsidch. Jxke
oz ERS giRFL 29.42+3.34 pg/g9 PRo] FH|H YA
0 2&5F9 Foj#2 36.74+3.21 ng/gd PRo] FH|Eo] O
zgo] vlal o 25% 571ee vtk Fxje WHo= AW o
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AL 1.69+0.43 pg/mlo] NaFIP} Bu®l yhd Satm] &80
o2 2.27+0.21 pg/ml] NaFI} ZH|Eo] djz<tof wls) of
34% 37Hehg BhFig. 3).

(e /me of TLF)

Amount of PR secretion
(#a/g of trachea weights)
Amount of NaFl secretion

Caontral BPE Control BPE

a, PR secretion b. NaFl secretion

Fig. 3. Effect of Benincasae pericarpium extracts treatment on PR (a)
and NaFI (b) secretion in the rat tracheobronchial lumen. Rats were
administrated intraperitoneally with 200 mg/kg Benincasae pericarpium
extracts. The data are mean+SD from 7 animals per group. *Significantly
different from the control group at P<0.05. Abbreviation: Control; saline
treated group, BPE; 70% ethanolic extracts of Benincasae pericarpium
treated group, TLF; tracheobronchial lavage fluid.

4. S3xa20 Ba¥ FoARU| 5} vl

Fig. 29t 30]x9} o] HoAgu] £xaas} s Satrtet
Z=uo] 70% EtOH #%E& EtOAC, BuOHY &=z HEsh &
770 22122 200 mg/kgd e AF] B Foldt ohe
71=2t 71#A] U2 2ulg PRa} NaFIg Agstgiot.

SR 229 39 PRo| {H|E:= URE72 31.13£4.25 1g
/go] By|=l "dlHo EtOAC E32 33.23+3.01 pg/g, BuOH &3
2 44.47+5.41 pg/g, H,O0 82 39.08+4.31 pg/ge] HH|= Y
T} NaF’} 2H|H e H2+2 1.69+0.43 pg/mio] Fulg ¥
EtOAC 282 1.75+0.21 pg/mld, BuOH 32 2.54+0.33 yg/ml,
H,0 882 2.19+0.25 pg/meo] Eu]&]ict BuOH £& 59| A
ol SRaTE 1O $Ho wa o 17-21% £38 BT 4
9t Table 1).

Table 1. Effect of ethyl acetate, butanol and H20 fraction from
Benincasa hispida seed extracts treatment on PR and NaFI secretion
in the rat trachea and tracheobronchial lumen.

Fraction PR secretion NaFI secretion
(200mg/kg, ip) (ug/g of trachea weight) (ug/m@ of TLF)
Control 31134425 1.69+0.43
EtOAC 33234301 175021
BuOH 4447+541* 2.54+0.33*
H20 39.08+4.31* 2.19+0.25*

The data are mean+SD from 7 animals per group. *Significantly different from

the control group at P<0.05. Abbreviation: Control; saline treated group, EtOAC;

ethovl acetate fraction treated group, BuOH; butanol fraction treated group, H.O;
fraction treated group, TLF; tracheobronchial lavage fluid.

Sitn] 22lo] A$ PRo| Bu|El: IR 31.13+4.25 1g/g
o] 2u]¥l ¥l EtOAC £&2 32.45+2.09 pg/g, BuOH 2&2
45.69+4.01 pg/g, H,0 =2 37.47+3.34 pg/go] |t
NaFI7} RH[El: TR 1.69:043 pg/mo] Pulgl yhel
EtOAC &2 1.75+0.18 pg/ml, BuOH 222 2.35+0.45 pg/me,

317
2 22 1.88:0.23 yg/mo] FUIE|SICh. BuOH £2lo] Fopy]
Rzt HO 2o ula] o 26-28% 2% AAY & AY

tK(Table 2).

Table 2. Effect of ethyl acetate, butanol and H20 fraction from
Benincasae pericarpium extracts treatment on PR and NaFI secretion
in the rat trachea and tracheobronchial lumen.

Fraction PR secretion NaFI secretion

(200 mg/kg, ip) (ug/g of trachea weight) (ug/mg of TLF)
Control 31.13+4.25 1.69+0.43
EtOAC 3245+2.09 1.75+0.18
BuOH 45.69+4.01* 2.35+0.45*
H,0 37.47+3.34* 1.88+0.23*

The data are mean+SD from 7 animals per group. *Significantly different from

the control group at P<0.05. Abbreviation: Control; saline treated group, EtOAC;

ethyl acetate fraction treated group, BuOH; butanol fraction treate group, Hx0;
gfractlon treated group, TLF; tracheobronchial lavage fluid.
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R

53K Benincasa hispida)e FIRHEMF), IRHLF), WA}
(BF), £RI(kE), RR(#Z), SoHwax gourd) 502 CThoFsHA
B2 dhofido] AE2 AMXAE FojotAlot2 ¥aA 9ot o]&
2 LEUE HiRs dE, F2, BT 59 AoA FE A
vl ok’ Sate o 2RE FolZx|, SopAurK], SolutE,
Sobgat, Sotat 59 AlgEoz o]ggo g 2o Fdf
Qlo] #AL 7H= thololE oelol Folx®, Folg iA%™), St
£ Aol ThE gHYriololEXL 59] 7]5/ Aagoly A, A

xt
2. 49 52 AT o2 92 ol et

452 AF P A, 24, 254 2 AouAF 5L
Y52 SR WalE Lolut AEE FEHD Yot oS
o wah: 4YFEO Solstt 29 AZSYS Wt: 39

0 Qo). 220 Agold SR Ag of
E| 2(petroleum ether) & 23} 95% EtOH £&E22 100 mg/kg
T 200 mg/kgd] =2 14€ F FF(rat)] PRI Ay
Azol FHQ Rlo]E Ho|A] = ZOoR Mol FiAY XEF
o] APFE SHLAZ ABeA AT T 5 AYN?.

E3 FI AAZS FoR o A+ HEHE(Peganum
harmala, B&EcE)0 R\ R (Fritillaria wabuensis, FARE

)Y, walSsU(Elaeagnus pungens)A,  22(Sorghum
bicolon®] ®a]'¥  ojo|v|(Hedera helix)®t 3r3(Rbizoma

coptidis)"®, £29] oF2Al20l Huajuhong (Citri Grandis)'®, &
QK| E(potentilla anserina)?] 2% So|x] o]ZojFc}t. =5 A
¥H] EZA|(mucosecretolytic drug)?l N-acetylcysteine,
Ambroxol, SF-1284, Sobrerol, Triopronine?] JoEu|o] =X
2% phenol reds AFste zAbstgc®. a2t
Chand 52 ¥4d=27]9F AAIX]|&A|Q Azelastine?] XoHEH]
Z/(mucolytic activity)Z AFY 71=9 7|¢A] U=z ZH|E:=
PRI} NaFI2 kst = 7lx] wyoz =&ste] B ustATy,
B Apas °ﬂ$§“°l 27 71 MorRulo] U YL
9o = Jix| wgoz A4ste] ofn] wag u Yop. olet 2
o % b pAe gaRul AUade ud A Y]

3t yotoz WY AR50 o5 BEHY Y,

soz
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ol

AN e saEEET F}—Er Eo] 279 55
Z1o1x HELHE FXA7|EAE B} FEs] RAH] {5t
A9 & 7HA] Yoz HARH EX1§ J}E £7d5to] "R Ast
Aot satmet FIAte] 70% EtOH £%&52 200 mg/kg? 5%
2 AYFEY BPoz Zojgte mal PRIF NaFI9] HH|Fo] 7]
&9 71K YolA foRoz FtE et §35] oA} 53]
Hr} oF 10%9 FARHE FZste 7oz ERI=AUrKFig. 2,
3). o]A a7t AU FHFHE FZAIE a7t USS
AAdtolct. F3t9] BuOH £EE2 T QT 413}
AZ AFA7T? FePS SEAI AFAH 289
7(glycogen) FF2 GatFlog FIIA7|1 79 FeA
ZaA7le Fog °*r“—17‘1 AoF. 2 Ao
HeH] EXgipst o2
= 280 "g] €53 38 AL & A%HTable 1, 2). o]
o Zitg £ uj A9 BuOH ¥&Eo] 5§57 AR R
tokAl ol 716 AgRe d/ido] a8y oz A
TE]o] ol gt X|4AQ HLe] WaXdo] A7|E L 9ot
ol’de] Zutg 5 & o, FIoE 7=t 7|HA Yz J
BEHE FXA7]= BASHYEES YESL Q& Fo2 wox
go2 A4AQ A9 Hao] A7|dct. ALY ’é.*—“.“
Nawrt goudc 2488 & A4E 5ot o &
oh. E3 Fuho] HARW] ExaIapvt #sibg

ri
i1

[l
lA

oaty

NELS
N rEga
=CE]
SES R REE

Ne FHEHEF5A4 BuOH 39|
o

f”l
A _|E, + n>‘

rol‘

_l\l

=

_,|% 2
) H
re ¥

>
&
X
ol

Aouc 510t 237 TS A2 2 A,
A, A 5ol Bl Aol £8% A
o

JEo AR U AARUE SAK
sty 1 AT 879 7wt | EA] Yz AR

£ SaA $889 Foixrol net golsoe 1Y wed
PR¥} NaFIe] Eu|ZF2 3lF oA Zuumo 70% EtOH FE5E2
200 mg/kg? =2 £oi5t9e o ZFZt 25%9}F 34%2] §-9A Q1
371e B9k 120 PR NaFlY] $ulFe BuOH #2123}
HO 2222 200 me/ked] S22 97 %70 fojsige 0
godoe F71ge gt oie 53U PR oI Y
o $ulg AN AYLYELo] EAStL UL YAst:
2z P2k ety St Asl L AYLES AW g
224 SR Ao AHHY oz ARHN 15 AL
22 pgsted 982 Aoz mudd
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