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Renoprotective Effects of Korean Red Ginseng
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Abstract : The renoprotective effects of Korean Red Ginseng were examined in STZ-induced diabetic spontaneously
hypertensive rats (SHR). After 3 day administration of streptozotocin (STZ), animals were divided into four groups :
Group 1, hypertensive rats (H); Group 2, hypertensive rats with diabetes (HD); Group 3, hypertensive rats with diabetes
administered with 100 mg/kg of ginseng total saponin(GTS); Group 4, hypertensive rats with diabetes administered with
600 mg/kg of ginseng non-saponin (GNS). After 2 weeks oral administraions of GTS and GNS, body weight, kidney
weight, plasma glucose, urinary albumin excretion, serum creatinine, urea nitrogen and blood pressure were examined.
After 3, 7 and 21 day of STZ administration, expressions of TGF-81 and fibronectin in kidney were analyzed by immu-
noblotting and/or immunohistochemistry. GTS and GNS treatments slightly decreased blood pressure when compared to
H and HD groups. Also, GTS and GNS treatments ameliorated kidney hypertrophy without affecting plasma glucose lev-
els. Meanwhile, GNS treatment increased Cu/Zn-SOD activity in kidney and generally showed more efficient reno-
protective effects than GTS. We suggest that the renoprotective effects of ginseng partially result from downregulations of
TGF-B1, fibronectin expressions and anti-oxidative activity of ginseng non-saponin.

Key words : Korean red ginseng, spontaneously hypertensive rat, streptozotocin, ginseng total saponin, ginseng non-

saponin, TGF-B1, fibronectin, SOD
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Anoja 524 o14te] 8 EA44E-L saponin ©]H, sapo-
nin /g0 23, 7153 bl wel 71999, A7)
i, sl og & 31 gt &9 W S g ¥
Faksladeol thel HARIALEA S 8-S ZR=thal 7)&3kaL
2uth. 38, Hwa 529 ¢14}o] H] saponin #3o] cGMPS
FeAA AT 3L A B33 v 9, KimY
Chang” 52 <142 saponin AJ¥-o] ksl &42 SOD ¢
AARE 843 N7t B dgen, F 5289 o4
saponin -8 ¢] ¥ 7}e1a-8-& ERIsk vt At

Yokozawa 5-210 A& AA|F 8 FHolA ol =E
Rl dS £0)3, mesangium 2] ¥)t] R AR WEE

AHTHL B3I, i 521D Agg g 9
A 3 FHolA Qitel TGFP1e] A4skE ARtk B usi
o, Zhangm)—c’— E7)9] AlgeliA Q4 sapomnol seol] o)t
e AT B st 5819 914 saponin®]
3 ) 2l dAE 2 01%‘?_1}(NO)-4 A2 AL
2 =3 ]3}0;] /\]zl—ﬂ 35:]-/\4 S 77\}_‘:1;]._,_ B3 1:1]— oh;}
o]} Z2H2 TR A& FoME Qie] ¥R &3} &

ot 23 9 o] APES Rdox BE 848 vehd
Aol ZA3HA, & Aol AIUAA 183t 2F (sponta-
neously hypertensive rat, SHR®Y streptozotocin (STZ)S &
Al Fad FEAZ BZAg o8l it Aled
2 A 2Eo] Al X ke viws] Bt

opEL

t’

H

Mz 3 Py

L A8z

H AFoA] A18-3) 24 SHRES 3 AgzEsrE £

Ad N STl

YsIAIL, Aol ARARTE FU3IATH AEol| AMgE <l
H AL AFT TS ARSI A s o
=3 o] FHisdnh WA ‘?lﬂ‘:‘a: 80% oE2= 33 &
3t A} HHIL %‘—r‘ o =l thd, oJF}ste] CHCLS
2 33 2X33Ith o] FEES A UbsS3led amber-
lite XAD-2E& %713t open-column®l] loading 3+ & & %
oE2Z elution $ #&-2 Z}Z} non-saponin £ (12%) 2
saponin =& (2%)22 3}%12, thin layer chromatography

= selagrk

22N %

Trinder= Sigma chemical Co.Z2FH FY3I2, Creati-
nine kit, Urea N-E kit, ¥F-2EHOIE gl o 5A| k)
A, A 2 FFE2HE kits ot Aokl USRI
o™, SOD assay kite= CalbiochemellAl -+t Poly-
clonal anti-rabbit TGFf1 antibody:= Santacruzel*l, poly-
clonal anti-mouse fibronectin antibodys= Neomarkerol] 4],
anti-rabbit phospho-Erk1/2 % phosphop38 antibody=
Cell signaling|A 2+ ¢
dase-conjugated goat anti-rabbit, anti-mouse IgGE= Zymed
ZHE 731t} Enhanced chemiluminescence substrate
i PierceZ ¥, Bionylated secondary antibody= Burlin-
game® ZHE] FU3I9th Tag DNA polymerase= TaKa-
Ra, MMR-V reverse transcriptase= PromegaZ%-H T
31992, Easy-Bluet= IntronAlollA] #4381t

3}93 3L, Horseradish peroxi-

3. AfENe

#%o] SHR & 7Yste] £ APUel 1 57 284

Ginseng Radix

extrated with 80 % EtOH
Extracts

concentrated, dissolved in DW,
filtered, defated with chloroform

'

Water Iaier

Amberite XAD-2 column
eluted with DW or EtOH

'

'

Water elute | sugar, inorganic salts

(12 %)

Scheme 1. Separation of ginseng saponin and non-saponin fraction.

'

EtOH elute | crude total saponin

(2 %)
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7] & 7 7% SHRO A58 257 Bt 28EE2
FE 50%, 2% 24~26°CE A== SEARSOIA ARS:
ganen &2 AFEA 4AE F =S FFIA
Hypertensive Control(H)x2 A|2]3t Al 25| 1447+ A
<} & 65mgkg ° STZE HAFH sl =g Ui
21, STZ o 7277 & 6AIZE A2ste] A(FHS HAelA
ZEY FEE &435le] 300 mg/dl € AEZ Ml &
H Fo 7 eItk Hypertensive Control(HY23 Diabetic
Hypertensive ControlHD)+*2 5%/ 4Z, ginseng total
saponin F(GTS)? ginseng non-saponin 5°47(GNS)
+ 58 we} 217 100 mgkg, 600 mgkg < WY o4
1ol o] 3ich STZ 74 3, 74 F 2 29 A
B IUAA g2AE AEEa, o 39 vl AlSe)
gE S T 13] o} APl A o2 RE
2% FEE 3o, B 253 Fof e wyoew
& o gRE S, F FYEHE, FdolEd, &
AaFEE ST B3 B 23 &, 3 HE gAM

2 &7 24075t sl w3 RN wjidEg 2 =
< 9824 S SA. EUSES g8l A B 717
1 44 & FE Zrd 2AAA 9A A7Hs<t warm box
(30-33°C)ell A-gA1H e T 25 Fof tail-cuff methodZ

4ghe 273

ol o

fad}

€

2
2

4. 2 wMFH W By wHY
EAE BAE 9% Y AH= 6M7 Fo) F 2% 3
ol AAJET) vl 3 Qteh e B A3l 5,000
2] F dofRl A5AS o= AMS
g9, 8% EEY FEE glucose oxidase method
(Trinder )2 o] g3} 248lth. 9w 2 29~
HE ¥&, ZgolEld, 8434, =g 497 wjdze ztzt

kits AR8-3l A wFslirt.

5. SOD assay

SOD 4L =437 98 4% =3 lysis buffer(50
mM potassium phosphate, 0.1 mM EDTA, 1% Triton-X,
pH 7.8)2 383} 3 & 20,000 gollA 1587 94X 28}
< de Fede ARSI Lowry ¥Yog A3k &
kitg ARS-3l SOD 842 &3l

6. RT-PCR

41740 ZHE] easy-BLUES AFE31o] total RNAS &8}
At} RNA 1pge MMLV-reverse transcriptaseZ AMg-3led
cDNAZ <7AL 3k 3 whEolAl cDNAZ template® 3l

A5 A 53 113

TGF-B1 primers AR&-3l] PCR&t;. PCR #7-& 94°C
oA 40z, 59°CollA] 40%, 72°ColA 40%7; 40cycle 2
WAz ARE-E primer®] A ¥ thesh 7o) TGFBL:
sense primer 5-TCA CTG GAG TTG TAC GGC AG-3,
antisense primer 5-TCT CTG TGG AGC TGA AGC
AA-3. GAPDH: sense primer 5-GGA AAG ACA ACG
GAC AAA TC-3, antisense primer 5-GTC ATC TTC
TGG AGC ACC TT-3. 7}7+e] PCR producti= 289 bp,
471bpe] =Z7]E 7EXI™, GS-700imaging densitometer =
stk TGF-B12] mRNA 2] #3-2 house keeping
gene 1 GAPDHS}S] A& vl&E AlMbeted v|watict.

7. Western blotting

i d B8 Qs 414222 homogenize buffer(250
mM sucrose, 10mM Tris-HCl, 2mM EDTA, 1mM sodium
orthovanadate, 100 mM sodium fluoride, 1% protease inhibi-
tor mixture(Sigma, USA), pH 742 w23 3 =
14,000 rpm, 4°CollA] 15 7+ YAEE] 8l FH5oe ARSI
o} Lowry o2 H¥ 3 F 50uge] @AS 10% SDS-
PAGEE #2383t} Gel2 nitrocellulose membrane® 2
transfer ¢F ¥ 5% non-fat mikZ A-2oA 1417+ blocking
3F3L TBS/T(10 mM Tris-HCl, 150mM NaCl, pH 7.4 con-
taining 0.1% tween-20)2 557+ 3H A3 3519th. Membrane
< 1:3,000 B]&= 84¥ primary antibody2} 3204 1.5
A7 HESAF| L 7He WPH O ® washing 3 &, 1:5,000 B
&2 34¥ secondary antibody?} 42014 1 A7} WEE-AJA
ok ThA] 22 Wlo 2 A#HE % enhanced chemilumines-
cence(ECL) system® & bandE 221319]2m, GS-700 imag-
ing densitometer2 % %313t}

8. Immunohistochemistry

perfusion &t FAS AAG & AF S HAE3l 4%
paraformaldehyde?l] 3527 ZAAIZT}. ZAHE 2328 over-
night T § ¢3E F= zjolof] we} TAER g A
71 ok, paraffin blockg TFEIt}h THE2 paraffin block
< microtome? ©-83] 5ume] F¥AZ sectiondte] xylene
ANA paraffing AAT ¢ LIAE F= 2ol wel wAE
2 3N 0.01 M Citrate buffer(pH 6.001 £2to)=&
@3 microwaveZ 104%F boiling X713, PBSE 33) 424
gttt SEtel=8 & AR WAl anti-rabbit TGF-B1
antibody ¥ anti-mouse fibronectin antibody(1 : 200)2} 7}
Z} overnight ¥F8- A|71 T2, A¥E PBSE 33 A3l
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t}. £2lo|== secondary antibody(l: 2002} 1.5%]

s
AZ v, WA PBSE 33] FAIsIATE ABC 8ot 2 th 4, H 2ol 8] o Al 2ollM fo40F Aol
A 1547 WHSA1Zl & PBSE 33] 443 th, DAB Aastit 53, AR S d¥HEY, H &
2 H0,00 5617 LA AJA 2zt afgske el s gl (4.0940.12)} H]ZA] HDRE(6.8540.27)0014 fold oz S7t
STt ol =E ] ¥4EZE FE Aol wet dAEE g A B 4 AJ3, ool sl <14 saponin(6.03£0.27)
2 AjZ] 3 Neo-mount® 1A 38te] st} non-saponin® 8 Fo£(5.98:0.27)& Fo3 ¢l 714E vEr
ol A7 Htiol] tig A E4E BeFot, GTS %
9. Statistical analysis GNS 27kl & Aol & & Uk
BE AY A#4EL R F U meantSE)E Ve SAc Table 2= 7o 25 & g SAHT Aok 873
EAAE)= Student's t-test® HAINL tZa vl gl H, HDFe 57] g4 47 164417, 16312.0
P<0.05 o]ate} 7% f2]2Ql ztol7} sivka skt 2 vEgto] e gAR AR ol9t HlwslE
wf, 214} saponin 2 non-saponin ¥3 FojFe] g 7}
A Il 7} 154424, 153+4.52 °F{F 7HAstiovt /A<l Aole
B2 5 Ak o] Wk, W B B AES
Scheme 1l we} 283t 600 g0 EE AlZsh, AA] 27 F57] Sk vlszd e VERiIT
oge EIRrkEd £9) 11.8g 3 & EFEIAEY 23) Table 3& Fo 2 F & o 5 =ollX A4 #Ed
721gs AT & FEE Bl wet Fo &S Al Azieta ARE ST Adeltt. EF AdokEd v& ¥
Y 100 mgkg, BIAFEY 600 mgkgo & AX T 3 24 A T 7 F 2ol fARE A8 YERI
Table 12 7o 25 T AF, A% 74 2 As iy A th = F &R ujdERe HE(17.843.6)7 HIRHS o,
Table 1. Effect of GTS and GNS on body and kidney weight after 2 weeks administrations of GTS and GNS
Group Dose Body weight Kidney weight Index of kidney hypertrophy
(mg/kg) & (mg) (mg/g)
H - 192 5 784%17 4.0940.12
HD - 127+117 868+78 6.85+0.27"
GTS 100 118+ 4 710442 6.03+0.27*
GNS 600 119+14 701446 5.9840.27*

H : hypertensive control; HD : hypertensive diabetic control; GTS : HD+ginseng total saponin; GNS : HD+ginseng non-saponin.
Data are the mean=SE of five animals. TP<0.05 vs. H, T"P<0.01 vs. H, *P<0.05 vs. HD

Table 2. Effect of GTS and GNS on blood pressure and heart rate

Group Dose SBP DBP MBP HR
(mg/kg) (mmHg) (mmHg) (mmHg) (beats/min)

H - 16412 129+7 14016 406X10

HD - 16312 12544 13613 369+ 9

GTS 100 15412 12016 1314 360t 9

GNS 600 1535 12345 13244 351£13

H: hypertensive control; HD: hypertensive diabetic control; GTS: HD+ginseng total saponin; GNS: HD+ginseng non-saponin. SBP: systolic
blood pressure; DBP: diastolic blood pressure; MBP: mean blood pressure; HR: heart rate. Data are the mean+SE of five animals.

Table 3. Effect of GTS and GNS on urinary albumin excretion, serum creatinine and blood, urine urea nitrogen

Grou Dose UAE sCr BUN Urine urea
P (mg/kg) (g/day) (mg/dl) (mg/dl) nitrogen(mg/dl)
H - 17.8%+ 3.6 0.5140.04 22.310.5 121.9+1.4
HD - 452+13.5 0.50+0.06 25.0+2.0 25.241 47
GTS 100 209+ 5.6 0.5240.03 24.240.9 33.545.6
GNS 600 273+ 84 0.51210.11 27.810.9 42.544 2%

H : hypertensive control; HD : hypertensive diabetic control; GTS : HD+ginseng total saponin; GNS : HD+ginseng non-saponin.
Data are the mean+SE of five animals. 7'P<0.01 vs. H, *P<0.05 vs. HD
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HID<E (45.2413.5)004 <F 38 715 S718H9a, HD <34 Y]

9] %ke H7(121.9+1.4)) Hls]l HDZ(25.2+ 14014 £
A 22 7Hastgon], HDwol Hal GTS(33.515.6)04 =
¥t A3l GNSZ (425142004 fojF oz A3t

A=t
Table 4= Fof 2 F & A T 55 2 Al
4 SOD E2YAHS & 3
3]

X BN

Al

g Agolty. T
STZE Ho3 Al oA 25 400 mg/dl olAke] =
£ Uelliel H &3 19420 zel& B2y, GTS
GNS Fojol] ofgh g3k #2d 4 g3l SOD &4
43-2 HZ(0.68+0.18)cl Hla] HD=(0.46+0.06)004 74
A3, HD=e) Bl8h GNST (0.54+0.07)0)4 f-exo=z
3P

e Aol digk 3k AEeE AR5 B A
B Qi BojFe] A4 BE A Uigl 7|HS HES

]
©°
T

o Ay 1 oX
S gk rio

o

Table 4. Effect of GTS and GNS on Cu/Zn- SOD activity in kidney
and plasma glucose level

e Eqte] g

Srou Dose SOD activity glucose
STOUP (mg/kg)  (units/min/mg protein) (mg/dl)
H - 0.6810.18 127+ 6
HD - 0.460.06 451220"
GTS 100 0.4610.04 482£10
GNS 600 0.5440.07 466423

H hypertensive control; HD : hypertensive diabetic control;GTS :
HD+ginseng total saponin; GNS : HD+ginseng non-saponin.

SOD : superoxide dismutase. Data are the mean+SE of five animals.
'P<0.01 vs. H', P<0.05 vs. HD.
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Fig. 1. Expression of TGF-1 protein in kidney of SHR treated
with GTS or GNS. Open bar: after 3 day administration of
STZ, closed bar; after 7 day administration of STZ. H:
hypertensive control; HD : hypertensive diabetic control;
GTS : HD+ginseng total saponin ; GNS : HD+ginseng
non-saponin.

Axtoltt,

Fig. 12 STZ %o 3Y, 7¢ Tl TGF1 Tz =y
S AR Aot WA, H 2 HDZAM STZ ¥ &
AZbe| wE TGERL o 718 1T + Uk STZ F4
3 Y Fo] AxE Bu, HZ(0.73)) Hls] HDT(24.4)04
TGF-B1 i d wdo] g4z s, 74 $ele H
#2130 B8 HDEE4.6)004 A3 TGF-p1 whu=
&o] GTS (12.0) 2@ GNS# (3.0600l4 HT Eu} 2o &
Z7HA A" AL B F Ik e, TGFH19] mRNA
WL 7} Frhof]l & Aol HolX] gkttt

Fig. 2= STZ %o 3%, 74 Fo) fibronectin Td

220 kDa — ‘igsue

12.0
10.0 -
8.0

6.0

fibronectin

40 |

2.0

0.0
H HD H HD GTS GNS

Fig. 2. Expression of fibronectin protein in kidney of SHR treated
with GTS or GNS. Open bar: after 3 day administration of
STZ, closed bar: after 7 day administration of STZ. H:
hypertensive control; HD : hypertensive diabetic control,
GTS : HD+ginseng total saponin ; GNS : HD+ginseng
non-saponin.

phospho—-p38

H HD H HD GTS GNS

Fig. 3. Expression of phospho-p38 protein in kidney of SHR treated
with GTS or GNS. Open bar: after 3 day administration of
STZ, closed bar: after 7 day administration of STZ. H:
hypertensive control; HD : hypertensive diabetic control;
GTS : HD+ginseng total saponin ; GNS : HD+ginseng non-
saponin.
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44 kDa — — — . S —
42kDaﬁ+‘w — A ——— —
2.0
1.6
1.2

0.8

phospho-Erk1/2

0.4

0.0
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Fig. 4.Expression of phospho-Erk1/2 protein in kidney of SHR
treated with GTS or GNS. Open bar: after 3 day admini-
stration of STZ, closed bar: after 7 day administration of
STZ. H : hypertensive control; HD : hypertensive diabetic
control; GTS : HD+ginseng total saponin; GNS : HD+
ginseng non-saponin.

HL 213 Aolth. WA, H 2@ HDZA STZ o &
A7kl w2 fibronectin®] F7H8 1T F drt. STZ ¥
o 39 Fo 2345 ®HY, HZE.10)0) B8] HDZ (4.90)
oA fibronectin T A Wdo] AFetAaL, 7d o A
e HaZ(7.67)°] ¥Is] HD-(11.2)4 =53t fibronec-
tin @A o] GTSEZERODANAME H 22 FFOE,
GNSZ(1.49)2 o|Rt} ¢ W £Fo 7 AAd AL B 4

F AlZtoll 2 p38 9] FIIE FIE 4 Yt} STZ §4
3¢ Fo] A¥E BH, Hx(0.59)9 Hls] HDZ(0.91)14] ¢!
2bshEl p38 WA @do] oFr S, 7d $of At
I4E HZ(0.980 vls) A5 HDZ(1.48)) whd uy
o] GTS(0.83) ¥ GNSZ(0.87)N A1 Ax= HE +
7] QA" Ag B 5 UATh

Fig. 4= STZ F 3Y, 7¢ Fol Q4ks) © Erk ©
o) B2 Erk 13 Erk 29 JiEQl &= 3A
o 3, 74 Fo AM BF Z} Z1k] Z Fo]
g 5 ek

Fig. 55 GTS 2 GNS 4 25%<] TGFB12] mRNA
BHS ZARRE Aot} HZ(0.83)) B8]l HDZ(1.20)0014]
TGF-B19] mRNA %¥o] F7FtR A, GTS+(1.142 HD
3 & 2ol Holx] ¢ whH GNST(0.80) HD=ol
Hj3) sl Hed} §ARE £58 Yehligloy SA- e
2 F3A Ut

Fig. 62 GTS 2 GNS ¥ 2 73 TGF-p1o) wd

HAZ3Z getgioz Q1% Axfolry, HE(Fig.

2

B -
A )

iy
=
=

TGF-B1 /GAPDH
=)
@
o
-

e
»
o

0.00
H HD GTS GNS

Fig. 5. Expression of TGF-f1 mRNA in kidney of SHR treated
with GTS or GNS after 2 weeks administrations GTS and
GNS. Bands representing the 289 bp TGF-31 PCR product
and the 471 bp GAPDH PCR product are indicated.
Quantification of mRNA was normalized with GAPDH. H:
hypertensive control; HD : hypertensive diabetic control;
GTS : HD+ginseng total saponin; GNS : HD+ ginseng non-
saponin.

6A)] vlal HD(Fig. 6B)2] AFAl F-9olx TGF-p1<]
LHo] F5o] ke AL B 4 3, o9} v|wERe o
GTSZ(Fig. 60yl = AFFAl W9 TGEP1S 7astaiont,
A=# B e F7keldnt. 3, GNST(Fig. 6Dl
Ae HE AR 5712 TGE-P1e] 2&lo] A= %l

Fig. 7 GTS 2 GNS T 2339 fibronectin®] &
HHe MAZA sskgmo s 3015 Asjolrt, H(Fig. 7A)
o] vl HDZ(Fig. 7B)e] ARl F-2lollA fibronectin®] &
Hol Fglo] 7R AL B & YA, olok viuEse o
GTS(Fig. 7C) B GNSZ(Fig. 7D e A9 He#h AR
714 fibronectin 9] W& o] oA =St

k
[

A WA 78 FAGHRI] SRg $Eaj ept

ge P VPRI R
AdugH oz 3PYe] FUHE B Loy 7YY A
Foll o] A wolgte). Ha, SHR) STZS Sols =g
& JPYL UEhEA Fgy APEEL Sustee 3
o, 9 ¥ FAASES go] AU AP FEAA
2 e YRR A7 3] AHgHo] 9 g, 9
He gYuld 9 FuAG BPYIL THE 0T F A
238 u Y, PP APPRE TNV FTRDNA 1%
ok
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Fig. 6. Immunostaining of TGF-B1 in kidney of SHR treated with GTS or GNS after 2 weeks administrations GTS and GNS. A, hypertensive
control(H); B, hypertensive diabetic control(HD); C, HD+ginseng total saponin(GTS); D, HD+ginseng non-saponin (GNS).

Fig, 7. Immunostaining of fibronectin in kidney of SHR treated with GTS or GNS after 2 weeks administrations GTS and GNS. A,
hypertensive control(H); B, hypertensive diabetic control(HD); C, HD+ginseng total saponin(GTS); D, HD+ginseng non-

saponin{GNS)
% N8YE FHHE SHRe] <I4te] 21418 s a8 Ave of 7IQIshe ASR Holx AW S fdsich 839 &
710l -t et Bdoletar A=A < 2w FX= old WY FA ¥HU= diacyl
STZ+ A28t 2838 fdsie A BAd F2 283 glycerol(DAG)®] de novo synthesisE Z7WN7)1, T2 08
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= 3jod F=toll+= protein kinase
E]_'IQ, 20)

C(PKCY= %MI@V‘] ol A3 Z7|= TGF-B1
5% extracellular matrix(ECM) protein #& 2} 712 A}
TFA7E Bl A| AL ARA] STt W Y gkl
UEPdE D STZE2 Fofuke oA TGEP1 2 ECM pro-
tein Zol| 312l fibronectin®] L&o| 713 A7 = = &
F9l wjdefo] FUkst o B o, & AFoA a4
AW 27 GAE AzE o) old tiE] A
saponin 2 non-saponin %3 5ol oA &= LEh|)
th. SOD /4& H|FEale, A x| 2 B, &= F A
EEE B v AAH 2= <4 non-saponin —n—ld(GNSH Al
AHE &7} saponin H(GTS)HLE ¢ 2 Foz A7
ot} g9, 94 saponine] HD 3} ¥lwslyS o
TGFB1¢] mRNA 2&& ZAA71A] 23 A3 Al 19
oA TGER1e] wa d-g Azl A= 4t sapo-
nin ©] glucocorticoid ¢+2] 722 FAMdl o3 TGF-p1&
BsiAT)e 28 fAke AFE UeRd Z10 R 358 &+
9}\1—/}.22)

B A8

ﬂl

19 TATAY MY BT TP
A= Fasi o 714 BEH o2 TGFB1 ¥ fibronec-
tn 9 B Ao SlAsE 74@ HOM 2

g =

upstream®ll= p38 MAPK7} #od3lal Q18 Aoz 549t
Egh Akl 2Ed| v A% Wy Fas ] Bas At
o o) GNSol 23 SOD 84 Z7h= Qite) AAnE |

Fol| R0 7]ojdirtar AYztEch

STZ Fojol 2]3 A1AA o= DAG, mitogen-activated
protein kinase(MAPK), PKC 5°] &3] HZZ AfsiH &
A Bejal BuHE I Qo B yEGo)q AR
HHo| o]2= ARl AR B A AP R b
3lal rar AzbE

o o
el =
A 28} B0 STZE BT HUE 284
ARG TRIEA ZAEIR Y3} ALz

—

@ N
oo M
e
o

0

;‘J S gg vlasl Hglt) S
F 3¢l vl ZFoE o] &

@&z D
= 5

ke

Oll%

o

8

O,

%H]Tﬂ"ﬂ e s B4 vlws] Hoke W GTSS}
GNS zt7} 12, 13% A 848 Hepila 5 2ls #
&9l zlolE Holx] gttt T & F QFEAY ujde
GNS FolzollME 69% 57Hp<0.05)3 ¥ GTS Foi
31%%o] Ikt 9% =9, 3 %Eﬂ*Eﬂ% 2 4
ol Ao AR txad B FATAT T

o

o
r.BLI

s B Sl

2FoA foldt 2olF whAT & gl w
stressE A3l3h= @49
oAtz vl 17% 52 oPﬂ
ATt

Azntie] ®)7Ql TGE-B1, fibronectin Z#] 3 upstream
o] MEPK?$! p-38, ERK 59| %3-S 157 viws] 2 é
3} BE X FoA BAlEd £8o) AlEYd o H)sf g4
& A Ytk TGF-B12] mRNA ¥ whalg el

1S A H QRS w GNS Fod 22 33%, 91% RS

b}E}L W GTS T2 2zt 5%, 65% #4382 e
WAt Fibronectin ©H & o] wtd o= GNS Foje
87% AA B4 Jepd ¥ GTS Foe 28% AHE
& Yephisich

B Ay 432 SR w3 AARs 248
AEY BERohs ARG B3 e ARl o
ojus 37t opdrt FEHo)

\{
=]

fAl2

FAR
[=]

i)
Ml

H dAs 20029 % Zoz 2390

= ole] 74 =Y,

FRINTAF 2

olges

—_—O

1. Sonnenborn, U. and Proppert, Y. : Ginseng (Panax ginseng
C.A. Meyer). Zeitschrift fur Phytotherapie 11, 35-49 (1990).

2. Han, K.H., Choe, S.C., Kim, H.S., Shon, D.W,, Nam, K.Y,
Oh, B.H., Lee, M.M.,, Park, Y.B., Choi, Y.S., Seo, ]J.D. and
Lee, YW.: Effect of red ginseng on blood pressure in
patients with essential hypertension and white coat hyper-
tension. Am. J. Chi. Med. 26, 199-209 (1998).

3. Sotaniemi, E.A., Haapakoski, E. and Rautio, A. : Ginseng
therapy in non-insulin-dependent diabetic patients. Diabetes
Care 18(10), 1373-1375 (1995).

4. Anoja, S, Attle, JA W. and Yuan, C.S. : Ginseng phar-
macology. Biochemical Pharmacology 58, 1685-1693 (1999).

5. Park, HJ., Rhee, M.H., Park, K.M., Nam, K.Y. and Park,
K.H. : Effect of non-saponin fraction from Panax ginseng on
¢GMP and thromboxane A, in human platelet aggregation.
Journal of Ethnopharmacology 49, 157-162 (1995).

6. Kim, Y.H., Park, K.H. and Rho, H.M. : Transcriptional acti-
vation of the Cu,Zn superoxide dismutase gene through the
AP2 site by ginsenoside Rb, extrated from a medicinal
plant, Panax ginseng. The Journal of Biochemical Chemistry
271(40), 24539-24534 (1996).

7. Chang, M.S., Lee, S.G. and Rho, H.M. : Transcriptional acti-



V

%

10

11.

1.

28, No. 2(2004)

vation of Cu/Zn superoxide dismutase and catalase genes by
panaxadiol ginsenosides extracted from panx ginseng. Phy-
totherapy Research 13, 641-644 (1999).

TS, AFE 214 saponin £o] 1T Jsigel #

3t A(Q). Korean J. Ginseng Sci. 16(3), 190-197 (1992).
F2x, 878, olFs, 484, olgl, x4
(2). Korean J. Ginseng Sci. 16(3), 198-209 (1992).
Yokozawa, T, Zhou, J., Hattori, M., Inaba, S., Okada, T. and
Oura, H. : Effects of ginseng in nephrectomized rats. Bil.
Pharm. Bull. 17(11), 1485-1489 (1994).

Hattori, T, Fujitsuka, N., Kurogi, A. and Shindo, S. : Effect
of Onpi-to (TJ-8117) on TGF-beta 1 in rat with 5/6 nephre-
ctomized chronic renal failure. Nippon Jinzo Gakkai Shi
38(11), 475-483 (1996).

saponin

.. Zhang, Y. : Protective effects of ginsenosides on warm

ischemic damages of the rabbit kidney. Zhonghua Yi Xue Za
Zhi 72(2), 84-85 (1992).

i. Han, S.W and Kim, H. : Ginsenosides stimulate endogeous

production of nitric oxide in rat kidney. Inet. J. Biochem. Cell.
Biol. 28(5), 573-580 (1996).

+. Trinder, T. : Determination of glucose in blood using glucose

oxidase with an alternative oxygen acceptor. Annal. Clin.
Biochem. 6, 24-28 (1969).

. Lowry, O.H., Rosebrough, WI., Farr, A.L. and Randal, R]. :

Protein measurement with the Folin phenol reagent. J. Biol.
Chem. 193, 265-275 (1951).

Kaneko, S., Takizawa, H., Takeda, M., Shou, I. and Tomino,
Y. : Effects of the antihypertensive drug nifedipine on albu-
minuria and renal histopathology in young spontaneously
hypertensive rats with diabetes. General pharmacology 33,

17.

18.

19.

20.

21

22.

23.

24.

119

363-367 (1999).

Allury, S., Reddi, V. R., Nimmagadda, A. L., Kuo, H.R. and
Bollineni, J.S. : Effect of antihypertensive therapy on renal
injury in type 2 diabetic rats with hypertension. Hyper-
tension 36, 233-238 (2000).

Srinivasan, P S., Hakim, Z. S., Santani, D. D. and Goyal, R.
K. : Effects of chronic treatment with amlodipine in strep-
tozotocin diabetic and spontaneously hypertensive rats.
Pharmacological Research 35(5), 423-428 (1997).

Koya, D. and King, G.L. : Protein kinase C activation and
the development of diabetic complication. Diabetes 47, 859-
866 (1998).

Isshiki, K., Haneda, M., Koya, D., Maeda, S., Sugimoto, T. and
Kikkawa, R. : Thiazolidinedione compounds ameliorate glom-
erular dysfunction independent of their msulin-sensitizing
action in diabetic rats. Diabetes 49, 1022-1032 (2000).
Sharma, K. and Ziyadeh, EN. : Hyperglycemia and diabetic
kidney disease : The case for transforming growth factor-14
as a key mediator. Diabefes 44, 1139-1146 (1995).

Koli, K., Saharinen, J., Hyytiainen, M., Penttinen, C. and
Keski-oja, J. : Latency, activation and binding proteins of
TFG-14. Micros. Res. Tech. 52, 354-362 (2001).

Awazu, M., Ishikura, K., Hida, M. and Hoshiya, M. : Mech-
anisms of mitogen-activated protein Kkinase activation in
experimental diabetes. J. Am. Soc. Nephrol. 10, 738-745
(1999).

Isono, M., Iglesia-de la Cruz, M.C., Chen, S., Hong, S.W. and
Ziyadeh, EN. : Extracellular signal-regulated kinase medi-
ates stimulation of TGF- 41 and matrix by high glucose in
mesangial cell. /. Am. Soc. Nephrol. 11, 2222-2230 (2000).



