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Effects of Bojungchiseup-tang on Renal Expression of Water
Channels, Na, K-ATPase and Nitric Oxide Synthase in Rats

Dae Gill Kang, Jong Giun Kim, Bok Hae Kim, Dong Ki Cho, Eun Jin Sohn, Do Gon Ryu', Ho Sub Lee*

Deptartment of Herbal Resources, Professienal Graduate Schoel of Oriental Medicine, 1'College of Oriental Medicine, Wonkwang University

The present study was examined the effects of Bojungchiseup-tang water extract on the renal expression of renal
function regulatory proteins including aquaporin 2 (AQP 2), aquaporin 3 (AQP 3), Na,K-ATPase a1 subunit,
endothelial nitric oxide synthase (ecNOS), and inducible nitric oxide synthase (INOS) in rats. The renal expression of
AQP 3 was attenuated in rats administered with Bojungchiseup-tang water extract without altered expression of AQP
2, while ecNOS was up-regualted. Oral administration of Bojungchiseup-tang water extract (40 «¢/100 g) also
attenuated the renal expression of Na,K-ATPase « 1-subunit and iNOS protein. These results suggest that the diuretic
and natriuretic effects of Bojungchiseup-tang maybe causely related with a decreased expression of AQP 3 and

increased expression of ecNOS.

Key words : Bojungchiseup-tang(di+;48:8), kidney, aquaporin (AQP), Na,K-ATPase, nitric oxide synthase.

A

KARE BEKES -0 - B - =6 - Bit So) 95l
olFolxImY, ol MRS SLE% - BES EER - B85
BACARGIERO) Q5 STRECH?. oldt BaLS EMol =&
FAVEL BN, W - TR - AUMES REECE 8- B - 8BS A
BALCY. AHRBERMOT 018 BREK KE 5B B
AR, BEKOIE BRI B TR K ST S¥E AHe
ARSSH=t B, BOF Q1% AQol: WHHEE BOE QI8
BR0IE HER BT Q18 AR0)E HHRRE So] XFA
Z AI8Ho] o). ghnRES BHREEY /M=Ened, B
BWE FEr0) 2% AYoR, MR KR ARS
TSI AB GRS BBOE slo} Bl Bk, B A%
%g EOT dlo) FiRSKL ¥, BMIALS HE slol Amtst
E RS ol AN melel MRS WElL &0t L T2 AE
SI2E AES MEIRL £t FTRIE RS 27| Y5k 7l

=
L

* AR AL o1 FH, BE AliIX] A8E 3442, AFTHSHL SO ShREral
E-mail: host®mail wonkwang.ackr, Tel : 063-850-6841
4 2001/07/03 - 4=8: 01/12/29 - AY : 2002/01/24

£ malad 5SICE. BhReI WRAGREIE BHRRE
o] tigt AYA dnEE 2 %2 2844 AS 4= ghn
RES 52414 N5 ¥Y anE Busion, 2= i
BB @m0 A% 7+ U i 312 H3 Rusigok E8
HZ d7olM 4 592 wrhiaEEel WAl A 28610
SIS ALK AB-E VERJSH O[S A8 BT 4 i
Bl & E ceatinine 5719} o] USS B Ht QUrk

o] ATl E BPBRES #K A8 71D welrt {5t
o 82 U UES wiidal Bo] U A Ad € UES A
g, I8 I A8 B A4S WE WeleE Basigct

A 2wy

1. A&
1) 58

U EES A F 200-250g 2] Sprague-Dawley FR (M
EtE, 24} SE AR B2 58231 Fol 2F o4} 44
#Zol B2 F UYo) AMRSIACE
2) Hgyol M=E

E Aol A28 o=

HBUstn Mgt B Bt



MOBREES WA NA £REAE, Na, K-ATPase, 4151ds B a4 Wil vk A%

B olx] FRISI AISI8T). BHARE 58 B 136875
goll 574 1500 mtE Wi Y278 HXIT & 120827 718l
Hrt FEF 120 o YN E 3000 rpmOT 307 4L
2] 8lad 1190 Q] #iRRE EAUS dRon 600 T =5
sl Ago] ARSSINT MmEBEE 18 220 uga 242
oS ¥ ok

Table 1. Prescription of Bojungchiseup-tang

shotl Mo g =% @
A# Ginseng Radix 37

g i Atractylodis Rhizoma 375

'R Atractyloids Rhizoma 2625
S Aurantii Nobilis Pericarpium 262
RRE Hoelen Polia 2625
A% Liriopis Tuber 2625
X B Mutong Caulis 2625
-] Angelicaen Sinensis Radix 2625
%% Phellodendri Cortex 1875
B # Machili Cortex 1125
B Cimicifuae Rhizoma 1.125
MR 21375

3) Alet 8 @

Ao AHSE} bovine serum albumin, TEMED, glycerol, 8
-mercaptoethanol,  glycine, phenylmethylsulfonyl fluoride
(PMSF), tristhydroxymethyl) aminomethane (Tris) £ Sigma
(St Louis, MO, USA) &g, polyacrylamide, bis-
polyacrylamide, bromophenolblue, tween20 = Amresco
(Solon, OH, USA) A Z&, Non-fat milk (NFM)E= Difco (Spark,
MD, USA) A|Z &, Bradford A9k Biorad AZE AIRSIHS
o 78] AKES X BINCHS Zi7t ALSSIAC

Ao AIETH AQP 29} 39 polyconal 84l Alomone
(Jerusalem, Israel) AE-E, INOS B ecNOS0| thst monoclonal
B4l Transduction Lab. (San Diego, CA, USA)Y AEE,
NaK-ATPaseo] thet 213} 81 &A= Upstate Biorechnology
(Lake Placid, NY, USA) #|Z&, Horse radish peroxide
(HRP)-conjugated 23} &A= Amersham &) Z (Little Chalfont,
Buckinghamshire, &)& AFR3IKT

2 3
1) Aot oFE Fo

BEE AMEA 23 Hold d28 4 Y= metabolic
cageo] o] 153 B3 & UYL AZIGCt 179 tiR
717F5¢ 4RIt IRE ARSIt R 87|, HolE, &8,
caged] HAE 2 10-114]0] HAJBIHLE SER g710] &
Hslol Foiigrt
2 EAE9 B2 U Ay

glalo] QiE delolx ARE BiEslel BEE M 2
ZISh & A EFolA Y & AR A7A] 72T EEBICE
2EE AAS 250 mmol/L sucrose, 1 mmol/L ethylene-

-7

diaminetetraacetic acid (EDTA), 01 mmol/L phenyl-
methylsulfonyl fluoride (PMSF)7} ZEE Tris-HO E8REH
(pH 7.6)0 &1L 3.000 rpmoilA} 127 A 33 Fasight 3
S RE2 1,000 gollA] 543, 10,000 goflA] 10237 H& AR
Zigldd & x£&] dofzlu, o 242 MASIL & &1 FEET
etk B B FEES TA] 100,000 gollA] 1R 5¢ A2
Zl8lal Al ZE e as (M 2E) BART K 28 ERRE
25kl &ARY she 4 83 ¢4RUs ERBRECE o
Bradford ¥Wo 2 Hys sirt
3) Western blot £4]

Western blot 8 EE#S AQP 2, 3& M xw ERES 24
2} 15 g TV} BEBIHM I, Na, K-ATPase o1 AR 30
w9 MEE BHRS, «NOS:E 60 xgo XMzl BE#HS,
iNOS & 60 pg9 M=ZZ EARE o183l A71FE st
Western blot2 3l BAR AIEE 7.5% polyacrylamide
resolving gel (ecNOSQ} iNOS; aquaporin 29} 3= 125%,
NaK-ATPase®] ¢1-subuniti= 8%, Al-subunit= Z}Z} 10%)3}
5% polyacrylamide stacking gel 2 0]501% JEBAMER (X cell
II Mini-Cell, Novex)& 0] 85l A7 18&SI I/l E 2|8l
Pt EHAES blot moduleE Ol83F HY|QB5
nitrocellulose membraned] ZZ Ll 0] membraneg TrisE &&=
B S EK (TBS)oll AL 243t &QF TBSo alA|7] 5% fEAERs
&R GBI (NFM/TBS)oIA] blockingdlha, 2% NFM/TBSE
7oA HEF monoclonal  anti-iNOS  (Transduction
Laboratories; 1:2000 %) E7olA] F&3 polydonal
anti-ecNOS  (Transduction Laboratories; 1:2000 ),
polyclonal anti-AQP 2 (Alomone, Israel; 1.750 W)L}
polyclonal anti-AQP 3 (Alomone, Jerusalem, Israel; 1:200
%), polyclonal anti-Na,K-ATPase ¢1 subunit (UBI; 1:5000 #%
) B9 AR} Hith BAA KA 1A SOt BZAHTh

Membrane& 2% NFM/TBSoll4] horse-reddish peroxidase
(HRP)7} ZEHE goat anti-mouse IgG (1:2000)L} goat anti-rabbit
1gG (1:1,500)9} 87 1417+ B¢} incubationlSich. ZEHE &A]
& enhanced chemiluminescence ¥ (ECL, Amersham,
Buckingghamshire, ®=)g 0|83l IolA  hyperfilm
(Amersham, Buckingghamshire, &0l it A1} & 45K
o} A9 B2 image analyser (Imager IIl, Bioneer, 3133
o183l W] BT & FHUt

3. 84 Al

AIMZIF= Student's t-testS} One-way ANOVA testE 0]
slol BAH Azisln on| pvaluert 431 0.05 01510 AL K9
& Alo| 2 TSR T, AR UL mean+SER ST}

42 3%
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Fig 1. Representative Western blot of AQP 2 in the kidney and
its densitometric analysis in control {CON), Bojungchiseub-tang
(20 ££100 g, B-l), and Bojungchiseub-tang (40 #£/100 g, B-ll)
administered rats. Each column represents mean*SEM of 6 experiments.
+p<0.05, compared with control.

BE HEBE, BhRRE (20 1/100 g) $EE, HOER
5 (40 4£/100 g) ol 3% F B AQP 39 Hrid wdl
HEE 74zt 1.00+0.02, 027+0.08, 00700622 HHKEE
g Eolol Fol A] AQP 39 W Hx7t AA = UrtFig. 2).
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Fig 2. Representative Westemn blot of AQP3 in the kidney and
its densitometric analysis in control (CON), Bojungchiseub-tang(20
#/100 @, B-l), and Bojungchiseub-tang{40 x£/100 g, B-li)
administered rats. Each column represents mean*SEM of 6 experiments.
«+p<0.01, *++p<0.001, compared with control

2 NaK-ATPase al-4A9IX9] wido] nixle B

BE S, BPRRES (20 4/100 g) HERE, @GR
B (40 4£/100 g) #8aEL0] 3F 5 &M NaK-ATPase ol1-4
THlHo] W AT = 287} 1.0010.06, 0.980.08, 0.66+0.022

Z FHhieRE 40 x£/100 g EoFojAet Na,K-ATPase a1-4
woldel Wl HEI IASIE (Fig. 3)
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Fig 3. Representative Western blot of Na,K-ATPase « 1-subunit
in the kidney and its densitometric analysis in control (CON),
Bojungchiseub-tang (20 #¢/100 g, B-l), and Bojungchiseub-tang
(40 #¢/100 g, B-lf) administered rats. Each column represents meant
SEM of 6 experiments. *p<0.05, compared with control.

3. ecNOS 2! iNOs 9] Wl Xl Fg

R SRR, ShBRE (20 «/100 g) BB, BBk
% (40 4£/100 g) BEREES] 3F & B ecNOS U HrE 74
7} 1.00£031, 453+0.24, 633105108 HIRRE 5% 59
Al ecNOSS] ukgl B 7t Z7H5Het (Fig. 4).
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Fig 4. Representative Western blot of ec-NOS in the kidney and
its densitometric analysis in control (CON), Bojungchiseub-tang
(20 «#£100 g, B-1), and Bojungchiseub-tang (40 £¢/100 g, B-ll)
administered rats. Each column represents mean*SEM of 6 experiments.
«xp<0,01, #++p<0.001, compared with control.

diHol (AR HIRE, BBREE (20 /100 g) REE, &
BIRE (40 40/100 g) HEEO 3F F INOSY) WS 212} 1.00
+0.20, 0.97+0.04, 0.61 =0.07C 2 FrhiARE 40 40/100 g 2o
ol ATEH INOSS} W AHErE AxiS ACkFig. 5).
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Fig 5. Representative Western blot of ec-NOS in the kidney and
its densitometric analysis in control (CON), Bojungchiseub-tang
(20 «£[100 g, B-l), and Bojungchiseub-fang (40 «£/100 g, B-ll)
administered rats. Each column represents mean* SEM of 6 experiments.
#p<0.05, compared with B-II.
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