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ABSTRACT

Effects of Semen Plantaginis Extract on the Renal Function and endocrine
function in Rats

Jahg, Seung-ho - Kim, Sang-Bome - Seo, Jae-Young - Lee, Ho~Sub * Ryu, Do-Gon*
* Department of Phisiology, College of Oriental Medicine, Wonkwang University

The aim of this experiments was to investigate the effect of Semen Plantaginis extract on the
renal function, plasma renin activity, plasma levels of atrial natriuretic peptide and aldosterone in rats.

The results obtained were as follows: ‘

1. Water balance decreased significantly after the administration of Semen Plantaginis extract.

2. Urine volume increased significantly after the administration of Semen Plantaginis extract, 0.1
mé/200 g.

3. Urinary excretion of sodium decreased significantly after the administration - of Semen
Plantaginis extract, 0.1 m{/200 g, 2week.

4. Urinary excretion of potassium decreased sxgmflcantly after the administration of Sernen
Plantaginis extract, 0.1 mé/200 g, oweek.

5. Urinary excretion of chloride decreased significantly after the administration of Semen
Plantaginis extract.

6. Free water clearance increased significantly "after the administration of Semen Plantaginis
extract 0.1 mé/200 g, 2 week and 0.2 md/200 g.
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7. Urinary excretion of creatinine increased significantly after the administration of

Plantaginis extract.

Semen

8. Plasma renin activity decreased significantly after the administration of Semen Plantaginis

extract, 0.2 n¢/200 g.

9. Plasma levels of aldosterone decreased significantly after the administration of Semen

Plantaginis extract.

10. Plasma levels of atrial natriuretic peptide (ANP) decreased significantly after the

administration of Semen Plantaginis extract.
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ATh. MFANPREES MWES 7] 9% ®mme
proteolytic enzyme inhibitor mixture (ethylene-
diaminetetraacetic acid (EDTA) 5 mg/ml,
soybean trypsin inhibitor (SBTI 50 BAEE/m,
aprotinin 200 KIU/m{)7} £¢ A+ tubed] I
dlgen, 4 CellA 3000 pmez  EOoHEEstH
o Mmige ZSEEsIATH

(4) ke Creatinine TE& Electrolytes &
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spectrophotometer (Spectronic 2000, Bausch &
Lomb, Rochester, NY., US.A)E #FH3IY E&
st o, osmolarity®= osmometer (3C2,
Advanced Instruments, Needham Heights, MA,

e ¥31 &

U S. A)E A HEstdn, EWMES
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S. A)E @EAs WESAT
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(6) Mm% Atrial Natriuretic Peptide #&<] BIE
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4 me9] 01% trifluoroacetic acid (TFA)ZE G
£ A F 1 w9 migE AA3 7tstdch 01
% TFA 4 M2 Ao}d ¥ Sep-Pak Cig cartrid-
gedll ®EE ANPE 60%°] acetonitril 15 md=
elutiond}<] polyéthylene tubes] 2ol speed vac
concentrator (SVC 100H, Sovant, Farmingdale,
NY, US.A)Z #&# A#Adh

AP M9 radiimmunoassay= 0.2% neomycin,
1 mM EDTA, 50 BAEE/m{, 0.002% sodium
azide ¥ 1% BSAE ®@&% 01 M Tris-acetate
buffer (pH 740)0% {#MsIAch.  Extracted
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EAst AT
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JiiEol ostsie v} disequi~ brated assay FHik
= FAsAEY, oldE 100 0 antiserum=}t
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stRen, I ANPE RE st 241 3
ol bound form # free form& % BEESIATH
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-globulin antibody & A3t double antibody
technique® sty HEZS AT

Charcoal suspensiong renin' assay JFikol] #E
shod glEstTh
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7) %% Aldosteroné EE BE

Mm% aldosterone EE+E aldosterone solid-
phase RIA kit (Dignostic Products Corporation,
Los Angeles, CA, U. 8. A)E {EHstS BiEst
At

3. #Etey EIE

HERFERS  MEHY BEE  Stat View'™
(Brain Power, Inc., Calabasas, CA., US.A)E
A3t computer (Macintosh Hcx)2 EES R
oo p-valueZ/} &AE 0.05 LATQ 58 F&FS
ERZ HE}H L, HESES] FHRS meantSER
A=

. g5 RE

1 Water balanceoﬂ ojX|&= ®

ﬁgu?(Ol mé/200 g)®] #HFES] water balance
£ BT 9.30%027 mni/100 glof body
weight)‘-’]%i?-“‘] WES 1#8dE 7491029 ml
/100 g2, 28] 6561025 ml/100 g2 FE
3 74 (p<0.001)E B th(Table 1).

EFF02 m/200 g)o] REEES] water
balancet ¥R ST 8.76+0.14 mé/100 glof
body weight)old o™ #EF 1= 837%0.18
m/100 ge.2, 28 7.73+018 mi/100 g2 &
FI A2(p<0.05 p<0.001)E Bk (Table 2).

2. REol ojxls pE

ERFOL n0200 g)o] WEpre] RES 281

+0.16 m¢/100 golsiom #E F 1@+ 303t
015 ml/100 g2 HEDT BE BHEL 5 ¢
Qo 2EolE 3141011 ml/100 g8 HES
Z7Hp<0.05)8 BJch(Table 1).

HET02 me/200 g)o) AR RES 290
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e, 2

+0.14 m¥/100 golg o i §F LA = 303t
019 m/100 go2 HFES #Ee AFL & ¢
Ao, 2580 = 3441019 ni/100 g2 HED
Z7Hp<0.05)E B t}.(Table 2).

3. Btk HEtEol olXle HE

ERIF01 mi/200 g) EREEe] WKy Bt
22 HRBRHM 9 -1076%£046 mi/100 glof
body weight)el o™ #M# F 1:Bd= -19.63+
054 m/100 go.2 FEI #HS #2E =
~1761£055 mé/100 g&2 HEY
Z7Hp<0.01)E B .(Table 1).

HETF02 me/200 g) wEES] HEREKS B
HEe HIEHAK 59 -2018+048 mé/100 glof
body weight)oldom #E F LiFd<=-21.24%
0.37 m¢/100 g, 28+ -21.56+£0.43 mé/100 g&
2 FES Z2(p<005 p<0.05)E Bt}h(Table
2).

4. R Creatinine #EttEo| o|x|= &

HEF(0.1 m/200 g) #ERFES] creatinineBit
B YRS Y 3621008 mi/100 glof body
weight)ol R om R F 1= 409£0.09 m
/100 g, 2#8°l+= 3.86+0.07 mi/100 g2 FES
F7Hp<0.001, p<0.05)& EHAh(Table 1).

EHIF(02 ml/200 g) #%HEES] creatininefkit
B2 HIBHIMS 3.99£0.07 ml/100 glof body
weight)olR o™ R F 189+ 4601007 me
/100 g, 28 418+0.06 m/100 g2 HES

' Z7Hp<0.001, P<0.05)E 2 Hth(Table 2),

5. R BHRE BhttEo olxj= &

HERTF0.1 me/200 @ ELRES] R Na+BittE
< HEHME 40895%2492 «Eg/ mi/100
glof body weight)olor & F 1LBde
381741467 pEg/ mi/100 g2 HES BEES
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#EE 4 Aoy 28 =
n/100 g2 HEFT ZL2E<005)E
(Table 1). '

343.36+15.09 ¢Eo/
a4

Table 1. Effects of Semen Plantaginis water

extract (0.1 m&/ 200g of body
weight) on renal function in rats
C 1 2 (Week)

W B Mean 930 TA4Q%x% 6 D0xx* i

iSE 027 029 025
Uv Mean 281 303 314+

S E 0.16 0.15 4 011
UNaV Mean 408% RL74 43306+ #

S E 2492 1467 15.09

Mean 1.03 1.0 094+, #
UKV 4sE oM 0B 0%

Mean 181 157 2630w, #
UV 1sE  om o008 018

Mean -1976 -1968 ~1761%+ # -
CH0  4sp 046 054 0%
eV Mean 362 409 386%

*SE 0.08 0.09 0.07

Values are mean*SE of 10 experiments. C,
control periods (mean of 4 days). WB, water
balance expressed in mi/100 g of body weight.
U V, urine volume expressed in ml/100 g of
body weight. UnaV, urinary excretion of
sodium expressed in #Eq/100 g of body
weight, UxV, UqgV, urinary excretion of
potassium and chloride expressed in mEq/100
g of body weight. Cuo, free water clearance
expressed in mi/100 g of body weight. Uc/V,
urinary excretion of creatinine expressed in

mg/ml/100 g of body weight. %, % sk

significantly different from the control period,
with p<0.05, p<0.01, <0.001, respectively. # ##,
#i##, significantly different from the value of
Ist week with p<0.05, p<001, p<0.001, res-
pectively.

HHTF02 mi/200 g) #EEES] R Na+Bhi
B HRHTS 383611168 ¢Eo/ mé/100

glof body weight)el®ow 8 £ 1
399.98+1030 ©Eq/ mé/100 g, 238l 38964+
849 pEq/ ol/100 g2 FEI ¥FE #3Y
.81 h.(Table 2).

Table 2. Effects of Semen Plantaginis water
extract (0.2m¢/ 200g of body weight)
on renal function in rats

C 1 2 (Week)

W B Mean 876 837 773 =
*SE 014 018 018
uv Mean 290 303 344°
*SE 014 019 0.19
Uy Mean 38361 30998 33964

*SE 16 1030 849

UV Mean 1.02 1.4 1.09
KY 49 E 0.4 0.03 0.03

Mean 329 383 242 ™

UV +sg 02 03 o
o, Mem I8 22 25
O £SE 048 037 043

460" 418"

Mean 39
UV 15 o 007 006

Other legends are the same as in table 1.

BRTF0.1 me/200 g) $EREFS] Reh K+HhitE
2 HEBYMSEY 1035004 #Egy/ mi/100 glof
body weight)olem H ¥ 18] 1.01£0.03
tEq/ mi/100 go B HES #HHS FEL 5 8

ey 2EdE 6941003 wEg/ mi/100 go=

EET 22(0<005)E 2Hch(Table 1).
BHRTF(0.2 mé/200 g) HEREES] R K+HHitE
L HEESS 1.02+1004 pEg/ mé/100 glof
body weight)olgon #E ¥ 1 1.04+0.03
eEq/ mé/100 g, 2i8] 1.09%£0.03 xEg/ mé/100
goE HET #Fs HFY T fUUTH(Table 2).
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HATF(0.1 mé/200 g) #EREe] R Cl-HHitE
S HIEHMEQ 1811009 «Eo/ mé/100 glof
body weight)olf o™ #51 F Li#d] 157+0.08
#Eq/. mé/100 g, 28] 263+0.18 #Eq/ mé/100
goez HEF Za(p<0.001)E B t}(Table 1).

BERF(0.2 me/200 g) #2EAEES) R Cl-BhitrE
< HBHRMS< 3291029 ¢Eg/ nd/100 gold
on % ¥ 18+ 383+10.25 p¢Ey/ ml/100 g
o2 FET #HS FEY F dAoY 2HME
242+017 pEq/ mi/100 g2 FEI Tx(p<
0.01)& B t}.(Table 2).

6. M#E Renin ;&S| B8

ER WIRRES) M3E renin {HHEE 45637
ngAl/ m/ hrelgdes 01 mi/200 g HHHFE &
428423 ngAl nl/ hro2 HET BEHS Hol
2 ekgtort 02 ml/200 g HWEEE & 357+24
ngAl/ ml/ hro2 HES FA(P<O0B)IE BI
th(Table 3). . '

Table 3. Effects of Semen Plantaginis water
extract on the plasma renin activity

in rats
Plasma Renin Activity
Group
‘ {(ngAl/ml/hr)
Control 456 £ 37

SPWE (0.1 m¢) 428 £ 23
SPWE (0.2 md) BT * 24

Values are mean*SE. Control, normal rats
without treatment. SPWE(0.1 mf), normal rats
with treatment of Semen Phaseoli water
extract(0.1 m¢/ 200 g of body weight) SPWE
(02 m¢), normal rats with treatment of Semen
Phaseoli water extract (0.2 mf/ 200 g of body
weight) . * significantly different from the
value of control group with p<0.05.
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7. %% Aldosterone BE2| &)

A #IEie m#faldosterone BEE 356.1+
418 pg/ melem™ 01 mi/200 g IRERF &
22871364 pg/ meE FET Z2(E<00DE
Bgon 02 mi/200 g &M = 1748%338
pg/ meE FHEZ Z2E<00DE BY
t}(Table 4).

Table 4. Effects of Semen Plantaginis water
extract on the plasma levels of
aldosterone in rats

Plasma Levels of Aldosteron

(pg/ml)

Group

Control 3561 + 418
SPWE (0.1 me) 2287 * 364%x
SPWE (0.2 mb) 1748 £ 333%%*

#x 4% significantly different from the value
of control group with p<0.01, p<0.001, res-
pectively. Other legends are the same as in
Table 3.

8. Mm% Atrial Natriuretic Peptide BE
o| &g

EE HEHe Mm% Atrial Natriuretic Peptide
BEE 24291408 pg/ mo]F e, 01 mé/200 g
WERRE 2 163.8%207 pg/ moE BFET ZA
(p<005)E HPom, 02 my/200 g KA =
1442+151 pg/ M2 FHEIF Za2(@<00DE
B9} (Table 5).

Table 5. Effects of Semen Plantaginis water
extract on the plasma levels of atrial
natriuretic peptide(ANP) in rats
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Plasma Levels of ANP
Group
(pg/ml)
Control 2429 * 408
SPWE (0.1 mf) 163.8 = 20.7*
SPWE (0.2 mé) 1442 £ 15.1%x

* %+ significantly different from the value of
control group with p<0.05, p<0.01, respectively.
Other legends are the same as in Table 3.

NV, E &

gtoj gt A KIS FAEiS ol EEs
fif, M4, B, =% B 59 HRFALE T
Hi o @Ee HEHRez KHAO o3
AEERE S Aol g BoeES BARFM ol
2 sted o] fFAS Biad Bl Fige Mk
& o O el AR oFoidh of B
RIERS BEbte RIS BstT Hetele ssae
7 Bl BHES HFEad Aoz od"Et AEH
QA AHRETAA B ol 1S kst
7] g BRY BRFAE A2 #E oF
A H3 olz Luigte}l /MEE FAHoZ HEH
gz} olzid fhol WIREAT K EAK
EEA 4 B BEY A B3 BREFAC
KifElel 2 BT S MeRetA RShH KEMAR
HOFREIBAEC] BRI J22 KE METF T
o) 22 ¥Bo) vlghict ol Bl FEEE

FIREIZ Folstold R, £ FkTe® £

RHN T Jlon Fke #as EHEZE HR
olg} stx FIREIE EHEt AEFe @
Hkez Hgstn Ao

ENFE BEZEZ =EEEAC Y BT
SEAERQ AAole BYZAM HKkE # £
o)t B BT ERamsle FAGEM, TG
1, BEIHE, HEFEHE 59 %o 9o

olH s HFIF FiZIKo]l B X #E
< B fstd B FUBKS aild REs
5 BREEe Bt M reninfEEE, MR
aldosteronei®® 9 atrial natriuretic hormone
(ANP)®} #E)& 33

A EEOIA EAEIT RS 0.1 mé/200 g &
3 RES [R creatinine BEtES e ¢E
of HESA EHiSHL Mmif renin FEHEES
aldosterone % atrial natriuretic hormone(ANP)
BEE BAstdoh o= ¢ Mm#f Renin EHEE
o B BmEY #ime 2R € +x A&
Aol

HEEIF RIS 02 mb/200 g £ & RES
BEsHA Emeden ol R creatinine BE
g} @met clEo] Yebtew M renin &
S aldosterone 2 atrial natriuretic hormone
(ANP) #E< AEIA B sAH. oleigr R
Eo e BORNIBEY Bt REEC
v R l=

gutH o FHEEEN RS #ES Kot
FUR, BEHFR 2 Byl K3 FIRE des
e, ASHFIRE ke BEE BEsl €
THAY fawEe) #me o ECMARES £4
ol A KSR HA &7] dEd (KiRtE K
7v BRI AES HRtES FUlekA] ¥ad
REo AT, BEHARE WHS PHE
o] =0} F IRMOZE K79 PHito] Eins
™ sodium B K738 HREZE WHIES EEE
[RE BElstA ok 8o o3 FllRe BMR
ol X2 sodiumFHRIE Bl R&Eo

#meE Roloh®. wex B &AM HEFTF

Ri# 01 me/200 g #%BRE 2 02 mi/200 g #
Bl A BES BRtt&Eo] EhnstA] dowA
B KR FURERGRS FRIR(E GBS gt
EOARES REEANX KOBYKOT =HA ot
FHE FIREYeE AZEn

Like] BRE el Y EaiF FEK 01
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m, 0.2 m£/200g BERE 2FoA BAgXE FUR
HEE MG FAEY £ 2 M aldos-
terone BES #EF FAJE Aoz HZHY
o2 Z} B ASWGR AX 1 fERBE
ek HWaert HEEolol & RS2 Fhidr

V. % R

HRT MBRS afld ROREst ¥ BFEE
e 2 M reniniE¥EE, Mialdosterone =
ANPEE vxe #&e BEgsiq 433 #
2 BERE AU

1. water balancex ERijF RlBHR RE F F
B ZAsdch

2. RES EHujF RIE¥K 01 mé/200 g, 0.2 ml
/200 g %8 F LEAE FEY #ES 3
& glglevt 01 me/200 g, 02 mé/200 g #RER
¥ 2@dEe HESA F7HErdh

3. R Na+Hett g2
#, 02 me/200 g #H ¥ 1B 2\olE
BES BEE £ ALY 01 me/200 g HER
¥ 2Bole BRsA Basith

4. Rep K+HEHES 01 mé/200 g % % 1
i, 02 mi/200 g B F 18 28de HET
BEHS TAY 5 A2 01 m/200 g KR
F 280 AR Zasrd

5 R CIHHEELS 02 mé/200 g & ¥ 18
e FET BHHE FEY F gidod, 01
/200 g #RER th LiE 238, 02 me/200 g &HHE F
2B BEIA T .

6. EEAKS HEERES 01 mé/200 g R ¥ 1
Hole AR #EHS 4IFY 5 Jdled, 28
dE HESA FUhtaou, 02 m/200 g &R
% 158 289 FESA ZAsgd

7. [Rb creatinine BHtE S HRi¥ RBER &
B ¥ FgsA S7tetsdh

8. M reninfEHEEEE 0.1 mi/200 g #REREE o

356

01 mé/200 g #&B8 F 1 .

Me ARES BEE Bolx &steu, 0.2 mi/200
g HERE dME FESA gLs.
- 9. M aldostoroneiBE+ HEIFA 7234
=3 .

10.Mm4 ANPFE=E EpiF MBK R £ &
oA Zasao

ol o] MRE 543 B9 HEIT RBK &
® ¥ JelJUe TR S5 MK B8
E 9 Mmiff aldosterone BE ] #HEHT FHYYE
Aoz Azrgd
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