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Number: CCMP95-TP-015

Establishment of the Aristolochic Acid
Nephropathy in Inbred Mice and Effect
of Bupleuri Radix on the Nephritis

Kuang-Yang Hsu
The Pharmaceutical Society of Taiwan

ABSTRACT

Aim:

Nephrotoxicity induced by weight-control Chinese diche was reported
frequently in recent years. One of the factors istaken the herb that contains
aristolochic acid (AA). Aristolochic acid nephropgit (AAN) is a unique type of
nephropathy, which was characterized by an extensterstitial fibrosis with rare cell
infiltration and tubular atrophy. We tried to edislb a chronic interstitial fibrosis

model of AAN in inbred mice and investigated thepant of Bupleuri Radix,
prednisolone on AAN.

Method:

Aristolochic acid (AA) dissolved in distilled wat€Bug/ml) were administered
orally to C3H/He mice (6 weeks, male) as drinkingtev ad libitum for 4 weeks,
control group were treated with distilled water.the second experiment, they were
administered orally with Bupleuri Radix extract (BR150, 300, 450 mg/kg),
saikosaponin A, C, D, prednisolone (P), BR 300 mg/&mbine with P once a day for
14 days. The control group was treated with destillvater.

Urinary protein, urinary N-acetyl-beta-D-glucosaidase (NAG), blood urea
nitrogen (BUN), blood glucose were determined. Reissues were served to
histological examination (PAS stain and immunofesmence staining). The antibodies,
including murine F4/80 macrophage, TGHKtransforming growth factds), MMP-9
(matrix metalloproteinase-9) was chosen to recagiie specific antigens, which
deposited in injury sites.
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Results & Discussion:

All animals given AA developed elevation of uringrgotein, NAG, BUN, blood
glucose. The histological examination was obsetkiedypical AAN: tubular atrophy,
interstitial infiltration and fibrosis. In the immofluorescence stain assay, macrophage,
TGF{$, MMP-9 were localized in the renal tissue. Aftescdntinuation of AA, renal
function was not improved.

The amount of urinary protein, NAG, BUN, blood sugeere decreased in the
BR 300 mg/kg, saikosaponin A, D, P, BR combine vitlreated groups compared
with the control group. The histological examinatiwas observed the alleviation in
all treatment groups. The staining areas of maagehMMP-9 in the interstitium
were significantly increased, and T@BFwvas decreased among all groups. Our result
demonstrate the therapeutics effect of the treatmerollowing: BR combine with P
have more prior effect than P, BR 300 mg/kg, sakosin D, saikosaponin A. This
present study offers a new therapeutic trend dizung the crude drug preparation
with medicine.

Keywords: Aristolochic acid nephropathy (AAN), Bupleuri Radimacrophage, TGB-
(transforming growth factoB), MMP-9 (matrix metalloproteinase-9)
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PR B (s + j&‘_ #v Jk > low molecular weight proteinuria’k
P X A+ & v . al- microglobulin, 2- microglobulin, clara cell protein,
retinol-binding proteirg® ¢ + ) ~ & ¥ & FHIE R 0 40%:5%k b G TR
o pEdE AR K RN O

:)P*s ARHREL TR TRBEL DARFFEL > 2 EQ

ol

Un\

it e %ﬂpmwf% THEC G REYFRETEE WP LA
,gﬂg_ :,\:Jyum,bta,;%m@,;grﬁwmf%a*m@;vﬁwGo
¥

WAL o 5 TR P p R LT TR

5



CREEgE 208 F 6

AT E LR TR ﬁ@ﬁ@@ﬁﬁﬁﬁw’@%uﬂﬁ
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1960 # B4 H 7 AA AL M TRE BT ) B R AF IR L
SRR E S L3 Imglkge AA B B A ERTOL B XA #RL B‘fT 1
mg/kg/daysm AA3 2 & { S XA e 5 AT E G T
Mengs® (1987)&+ < R & | & ¥ - < & £ (10-300mg/kg) AA » 4 mm
AL FEDT RS TLE B ISP = o

Mengs et al!' (1993) 12 10, 504- 100 mg/kg: AA H — &8 & & < & »

WIH 3XAPF N A HE wah ¢ Sk § (blood serum nitrogen, BUN)™
i Bk fF (serum creatinine, Scry fk ¢ Fv F -~ K 7 BF E
N-acetyl$-glucosaminidase (NAG)y-glutamyltransferase (GGT)ir malate
dehydrogenase (MDH) &3 4c » @ /k? § 547 2 & 3 &7 AN e‘t«ﬁ ;
= ﬁfﬁ»%’“”f,ﬂ,ﬂh o % 77 100 mg/kg£ ®hiTe o) f"‘g’ﬁ * gaa@migz
50 mg/kgize ® § 0 B wmre ik > @ 10 mo/kgis B 2RI 2&
(A A S LA A /’v\’J#ﬁ’Fﬂ* i‘éﬁvmi\%‘b A e B LA I L P
ﬁ’fﬁmmdﬂmw% &gkﬁﬁxﬁAmuma%ﬁ"ﬁ@ﬁ
BReV v RS = ko) m(BALB/c C3H/He, C57BL/6) 2¥ 2.5mg/kg:=r7 AA »
RHE 14 X2 BER 14 X FRTHR #E Bk A2R 5 ¢ BALB/Cc >
C3H/He > C57BL/6 = i | Bl$RF § ] F <4 ~ H PiokiziE dup L4 e
b BRI EtFkr 3 C3H/He &R AAN i A m[fn‘f’ﬁ:ﬁx#ﬁ 0 o
BT 4 L

Bt AA A E M TR PIrRBMEAIRES 5 > BT BEF F2
#EF AA ¢ A2l T %0k % > Nouweb et al.13 (1995 4 3 i » %4 <
5010~ 209- 30 mg/kg/daysn AA > L KRG T ] B X HFEAE L e
¥ 5+ i35 o Cosyns et al.14 (2001) * "2 *pia#+i -+ New Zealand White
(NZW)= & 17 3 21 % * 0.1 mg/kg/day: AA - ’;\ﬁbé’u—wf TOA L RRGE
FAA LA e RGE R AL AL e gt TR G fe AAN R A AR 2 e
%&:%iﬁ%ﬁﬁﬁﬁ@,?A?m%ﬁw;ﬁﬁmmw&ﬁé?@%
W ATW ) E FH(S3) T o) g (S, S2) TRFE 0 A& AR
*ﬂﬁﬁﬁiﬁiﬁﬁﬁ%ﬁw’mﬂﬁﬁ%%@w’éiﬂ\ B e
Zheng et al? (20014 i 4 B » "gvpia s+ 5 < & 5mg/kg/day:- AA >4 5] 6
@Hgfmﬁﬁﬁﬁmﬁwﬂu%%iﬁp'ﬂﬁﬁﬁmﬁﬂmﬁﬁﬁﬁ
it o Debelle et df (2002)# 4 35 = 4 T ;16457 -k 4 & 10mg/kg/dayeh
AA > I Scrie P s TG PR T IRIRE - BRIt 2 ok g
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o B o AT Ha & A 5 (1) e (Bupleurum chlnense De Candolle)

(2)# ¥ # (Bupleurum scorzoneraefolium WILLd) ; (3)* # % # (Bupleuri
Herba) » &% ¢ > ARt dgdaf > AP * chi s 8¢ > x 4k
de 28N ﬁ deR N BTy B RE o YR g - T F AT j@f’réﬁ;’éﬁ . ,}; 'kzzz ’ 4;:;\‘.
WHEAREO R AP i TRE o T djpe g A P SR
CNCE B ’«g"zm% ’J}E—Fﬁii‘f"?’ APRAEE LB M o ) P AF LIRA
FFERNFTFOE MY DB N L T nRER o LR FR
WP s o 17-30
ot e 2 g sapomn ¢) 3%) : saikosaponin A, BB,, C, D, E, F¢-® 7 ) -
#+¢ By, B, TLA D 4v k& 218 3)eanz o4 2 4 g ¥ (fatty acid): stearic
acid, oleic acid, linolic acid, I|nolen|c acid® = : gi-kiv & 4 > flavonoids,
a-spinasterol, stigmaserél ! -
$ 97 R g

BTy R BT IE R G g P A AT FB L R el v
WA e g R T B E LA~ FUEB 2 5 steroid
g (e 1781,
# 2 2 # & > saikosaponiny >t CCl, **** p-D-galactosamine (D-GalN),
acetaminophen, etharf§l ANIT (a-naphlisothiocyanate), ADCC (antibody
dependant cell-mediated cytotoxicity)= |+ i macrophage! 4= s3+3f % 2
s ;\ ¥a4 it i % i3 4p 17 % o Abe et af>(1982)% % £ %5 saikosaponin D
fe st CClyA# 2 ~ BUVHEIE 5 0 5 7 8- ) 71 f# saikosaponin D 5
Abe et al’ (1985)¢ * pentobarbitaky 3 CCly %% 2 + EH i BT » # 1
saikosaponin Di; *% 3+ | #z §8 % ¥ % (NADPH-cytochrome C reductasg)
Moo drd] L B L2 o Chiang et al’ (2003)F] * d A # 37 o ve
(hepatocellular carcinoma cell) Hep G2 cdellt 1 32.2.25 cell line # %
saikosaponirtn & 4 B2 3B #Fup & et 2> k5 % 4 IR saikosaponin G
B %4 > @ saikosaponin B2 X % ac drd] B S & 05 (AR i & BT b
%z - Yen et al>>(2005) dimethylnitrosamines 3 ~ &35 4% it [iag 8" 7 4
Ay SRR R NE MOFRRE L s R enfEA) s TR A FIme en 4 G4 o

ik b g2 R ‘Jﬁ”‘#’fﬁ” FALEF (R FETF) kick i A
R & %’“:);s:fi iEH o R 2 977 2 saikosaponirgt §% 7 48 steroid #k &
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Bril & steroidd 5 (% » = 5o B4R 1F% 32 TSIk AR m B0 Sk -9 - Abe
et al®’ (1986) r puromycin aminonucleoside (P#)# ~ & % ¥ t#7 7 1
1 > saikosaponin O *% M g =v ~ 0 § 353k L wmie G = @ gfr
Hattori et a® (1989)F T8 #* it % MAT Sk AR T L 5l T ik w
vz 4 7 14 5 v (hypercellularity)> % 4c 48 2 corticosterones £ > ; Hattori et
al’® (1991) 3. saikosaponin A, Dt * M4 ® 5ok AT K 3l dechdd i
o ¥5%30 % 5 Li et al™ (1997)F 314 # f- saikosaponin Di; * < 1-22-3 8 &
it (monoclonal antibody§ ¢ #7514z h3-v Fi ~ 3 2 i #r] mesangial cell
# 4 & mesangial matridg B o Tk o4 IR 8E FEEANS K TR i F
Ja A B % saikosaponin® o i Ak fEfE 2 @] (E R s g ek 0 2 AR
{8 A4F o

# Kumazawa et d (1989%z 4 "2 x4+ | K saikosaponin A, D i& it
VR E M hm e iE 7 5 L (T % (phagocytosisy ik e A R & i E
7 saikosaponin @] % € 7& it E v %% < Ushio et af® (1991 p iz s+45 -]
& saikosaponinDs " Jr E E Erime A w2 2 A LR H H 1 FREE
£ > IR %4 saikosaponin Dg PP &g 3 4v E viiw e B e (£ % o Ushio et
al’® (1991) =¥ - B 7 % 3 > saikosaponin Dif d UL E v im % 2 i
interleukin-1 (IL-1), p& 4&%pk f* (acid phosphatase)i® it T ‘% ek = e 5
WA F o 474 B line i = S A F

¥ Hiai et al™ (19819 - " x4+ + & saikosaponin A, Di¢ £
adrenocorticotrophic hormone (ACTH)- corticosteronesz & f* & + = o
Nose et af®(1989) 3 m g ¥ 2 v JRi&+ -] & saikosaponin A, D H X 34
¢ ¢ W corticosteroneiE b 2 o @ BEIREE kX b v RIS Ken
58 5 o 3T ek 2 4 saikosaponin A, Dg 2 #8  corticosteronet = >
Fpt Ushio et al.* (1991)ip| H & #° e 3L 1% 7 &5 foH % steroid i #
7 B o

Yamamoto et al! (1975)F 5 saikosaponin A, B&#X ¢ #i 4c %3 2 25
frz 4 £ 0 R E e g e B #”,f C BN R R E R e e 2 < B TR
FIfif 2 = faH b fq eniT ¥ o Cheng et al’ (2004) 3 *& B 4l & + B >
WIS 5 A e At d < BB T el ) o

In vitro § %% % I > saikosaponin A ¢ £ ¥ p53 il4: p2l i &
(transcription) #r ] CDK-mediated phosphorylatiore m?z i¥ # # i+ 3 GO/G1
g > g ¢t > Saikosaponin A ¢ *% i< Bax, Bcl-2, c-myci-v & IR~ H 4
Bax/Bcl-2 et ] > @ 314 m®e &= * Saikosaponin Df T Hi 4 p534r p21
R R id g R b GL o 4 € ;ﬁ%i‘gf 4v glucocorticoid receptor
(GRY°, c-myc, p53 MRNA * i< Bcl-2 mRNA 03 £ 514 mme 2= o
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Saikosaponin @i 5 glucose-glucose-rhamnoset > & saikosaponin A, D
hrglucose-fructosgE#t 27 F > ¥ it s 4 & > saikosaponin G 3
Frd B e 4 £ ehit® %2, e Shyu et aP® (2004) 3. saikosaponin G 3
d it % - A A E & -9~ f2ps(matrix metalloproteinase-2, MMP-2)s.
B M A mfe 2 & F]3 (vascular endothelial growth factor, VEGFp42/p44
mitogen-activated protein kinase (MAPK}E - ¢ #72 (angiogenesis)

3t 3 % (Corydalis Tuber)

S AW Frazxd, ARG B § 4 (Papaveraceae:
Corydalis turtschaninovii Besser forma yanhusuo Y.H.Chou et C.C. Hsu
ZHECABR AR S Y RSP Ao & 2 A 5 4 40 3F |-corydaline,
dehydrocorydaline, protopine, dl-tetrahydropalmais bulbocapnine,
coptisine# =& & o * 3455 ~ 4R ~ B w2 %0
4P R BT

P x| R v kA dl-TetrahydropalmatingTHP) 2 d-corydaline
T Ak o B I-THP v ¢ /) B4 458k 7 u L ppm M %
Bulbocapinesd ™ /L&t ® 2 B v g 4 F R IEH 0586, 4 ¥ g i
% DHC # I} 3 4 #rd] 3 paaiai®r » B4 fui Fogp v 7%
Protopine,d-corydaline,l-tetrahydrocolumbamine,giae £ 5 = /% & %
Frgl e % ko mp G B R B AR T 5%
%122 (Gee Gen Tong

NEL G FH o ESBEFIER R B CRESHI S S g
AR AiptBRECHEF T RFER R IBEP ERT R &Y
TRER CERRECALH P LARAEFERATREFLF TR TR
FRr2pgh o 0 Free LV R RE AR BT EF

Hokd DR BOE o Sl o PGE enddddr | s % i
02 aspiringscd % $A i TR §p A 2 HSV § [L#77 % 1 doik e
#1 0 I pET 4] Interleukino® "o fe PFE 4 LB AT JE . macrophage®
* P Bmre Lk P9 fR1EY 2 5 7 w4 phenobabitab ! 4s ok, 17 "
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F ok C3H/MHe= Fdbzeld | BpEp MBZ A MiF &P oo q
o B e I LA %3%‘5' A EAHG P R - ) R GEE W
AR RHE I ESE L AR RRAZTREG2IC CAAHER Y
70~80% 3k » d2dr 5 N dF 12 P g p B ER o
R
F B4 o> & & s p T4k E 5 3.5mle #- Aristolochic acid
sodium salt (AAs; AAL: AAIl = 63:31) (Slgma Inc., 8A) 5mg/kgiz >+ 7 45 -k
(distilled water, d.w.)§ T4 * K &5 ] &> @ F35 28X (6T ¥ &7
RBLES O HRBRELTHRDPFLS 2 ¥ 4% Ko 37 REAAN o % )
Benpd R > F %% 282 353 42 > AP L e10L R
D EA ¥R E 2L 308 2608 o
FHE A
C3H/He mice male, n=30 / group

AAs/d.w. d.w. (p.o0.) d.w. (p.0.)
AL
A

7z \f ~N\

1 1 1 1 1 ! )

0 7 14 21 28 35 42
Urine

collection T T T T T 1 T
sacrifice  sacrifice  sacrifice

Feite e B

BARP R FHE D REAT ko RS AAsT 1 X 2 4 & AAs
Zf@gFF s PR FUPITRAHB(RFECERS LA p ) h ] &
2] e o Bl R CNAG 7B > kiR H TR o
PR R R Z B YT

F %% 283542 L f) R EFREL > 5o RUFRRE SR <R
r o R AZTETHEE 2/ > 2 4°C, 3000 rpm & 15 A 48 dpes B {F
.u_/%"ﬂi ‘H}IFBUN\EﬁBbL/F IL§m1>+fr
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ot m%% BB T 0.9 % NSE R IRF TR GETH - 227 T3
MRS 2 LR 10% ¢ 14455 +Rik (Buffered neutral formalin solution)
(Sigma Inc., USAF z_- 11 % ¢ 32 (paraffin-embedded) i=*» * (section)-
i# * Periodoic Acid Schiff's (PAS} ¢ L% T %% 12 E“?A«%i‘i' Ak oom 4 5
7 (cross section)is ™ §zk CO2(S)4 ik iz W iv4 i+ % (frozen section) 41
* CO2(S) i 4 ik e 8 (-78°C)e- blocks;;i'ﬂawg Bor» I &7 o % iw
#3804 2 3 1% (Bright cryostat ™4 8 &7 & 4-Bum > 12 i B T LB W Sk
hd Ao
Frd-e ~NAG 7 2RI 2

12 % Bradford methoeli¢ * Bio-Rad protein assay kit (Bio-Rad Inc., USA)
2 bovine serum albumin (BSAj# & & > £ * FLUOstar OPTIMA (BMG
Labtech Inc., Germany) O.D. 595 (optical densityd)] H =5k & » 12 ip] J 3~
iz E -

F1* methylumbelliferyl N-acetyB-D-glucosaminide {§ #- 4-MU-NAG)
# % NAG ¢ substrater # iz ® NAG %2 & H it % & & 2
methylumbelliferone (4-MU) %] % 4-MU ¢ 3 41 & k> #7112 %gr.! 4-MU #7&
4 g kT 5 HETaR®E o 2 4-MU iEie £ & > £ * FLUOstar OPTIMA
(BMG Labtech Inc., Germany) % £ (exitation= 370, emission= 46Q):;p| > _
¥ NAG kR -
% ¢ BUNhg 2R 2

= 7 ¢ BUN i£ # Dimension clinical chemistry system (Dade Behring. |
USA)R 2_: BUN & 4] * urease-glutamate dehydrogenase (GLBH} =
NADH > 12 UV 340nmip] H wx sk & » ik B 2 * Dimension Clinical Biochemistry
System RXL (Dade Behring Inc., USA)
RV e BET BRI

w ¥ on bt EiEH SureStep™ Test Strips (Lifescan Inc., USRE_: £
f1* glucose oxidase¥-x. % ® > & J& = gluconic acid{- hydrogen
peroxide 4| * peroxidase¢ hydrogen peroxidgr & % ¢ » 12 SureStep™
Plus (Lifescan Inc., USAJ iRl #5E o $RFRP- | Ry £ 8 > N3k * ko
ol BARS AAsm 1 X 2 4k AAs 2 (6 F > g #%?iﬁ?%frrﬁ AR (Y
BIFRN A P Al K12/ iR R TR 9 ~NAG 7 £ >
KEin H B R o
Periodoic Acid Schiff's stain (PAS)e 3k 4 4

BRI RS B R M F 13 5 (Bum)k (7 s 0 ok 10~204) 0 e
0.5%E = fi& % /% (periodic acid, HIQ) ‘J 5% 10440 55 x4 k-Rix 31 o
o Schiff * 8% 244 102 1544 > 2 e HH 1 %Tﬁ*ﬁaﬁlmﬁﬁﬁ’;i 4
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7% % (sodium bisulfite, NaHS¢) > transfer = = » # =t 3 4 45 > /"R iE% 3 T
544 o ¥t 4 ¢ E * ok %% (hematoxylin stain solution)s( % it 5 k3¢ €
At > Japanig = .EJF\« o4 d o RERIEAREES o kB2 T0% T fE
(ethanol): 95% z g% (Sigma Inc., USA) 99.5% ¢ g% (absolute) (Sigma Inc.,
USA)-= ® ¥ (Xylene) (Sigma Inc., USA¥ i& — %t-kK» & {4 12 Entellan (Merck
Inc., Germanyjt » #|(mounting mediumgt > " B4 B EE o
ERIFGARRNE

Traafl* Sieemkipz o &% k5 Kis (OPTIMA G-330) 2005
(P& x F~ 48+ 10X x 20X)22 # = 4p 4 (Nikon Coolpix 4500)g #45 20 & %
EHINERET ) EEFFOG T 22T F 1 4w X 5(tubular
atrophy)~ & & n¥e % B (cell infiltration) ~ B & 4 & 1t (interstitial fibrosis);
B EEE M Xm0 0488 AP RS O Bes T B RTINS
Z_ Tubulointerstitial histological score (TIHS)?X {s & 41 % — ‘e T 3545 #c o
LA ¥ EEd (Immunofluorescence)

BTl et ok B w R (%08 25°C) s 12 phosphate buffered saline (PBS,
pH 7.4) ;&E {4 » 12 10% normal rabbit serumJ® » #-% 2 3 M- in
18 F4/80 (Serotec Inc USA) TGK-MMP-9 (Santa Cruz Inc., Californie)
PBSii § #f » =l ki %Fk b Rt ¥ - e » PBSY (TR
¥ P& (negative control) F Jets £ 0 PBS ik 3 o W RRE T A 6
‘v~ = B Tetramethyl Rhodamine Isothiocyanate (TRITC)-labetoat
anti-rat 1gG, rabbit anti-goat IgG, rabbit anti-golG (Santa Cruz Inc.,
California)> % ¢ ts * PBSd % 3=t b 37 B {5 12 90 % glycerol;*q“%“ ’
B L LT ET%?#.; A gt (FV500, Olympus, Tokyo, Japan)t 3 % .

T E S KR R T EE E 543 nme B &k 585nm LB e v Macrophage,
TGF$, I\/IMP-9 AR A5 0 A7 R B FluoView #8484 47 (version 4.0,
Olympus, Tokyo, Japan)

R RSl PP -

fdp mean+tSD £ 1 > F &2 kv CNAG z 244 7Y BUN -~ &
B kg % £ % Mann-Whitney U tests ;2 %3t o

FCERFTHERV R
RHES

R AP (P RPAA)EY R E BIE e BRI RCEALY 0 b r 24
koo BT AcRE R 1 F RBEITZ S B piR A
oo o R RIESWIESRE 0 M R ick  T S P kgAY 2 g
Saikosaponin A, C, Dei-p {3k "4 £ k5% € 4+ (Wako Pure Chemical Inc., Japan
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L ESE

#- AAs BT d-W-iﬁE e 4R * RES ] E 3 %L%)»”‘ 4% (3 Kﬂ'ﬁ—h (3 NN
g PoA0.1ml 5 5 Jk 54| (Extract of Bupleuri Radix, ™ # £ Br) 150,
300, 450 mg/kg ¥ #* 2 4 Saikosaponin A, C, D (10 mg/kg), Prednisolone (2
mg/kg) % #* k%5 #(300 mg/kg: Prednisolone (2 mg/kg)s #* % 50 mg/kg
LEIE 270 mo/kgR £ 3% » FHEHE 141 > R EILS dw.e L0 ER
EH4k AAN s v+ B o R EH S T 14 EP L e - X b b
e RpeddE e 208 5 2 1408 o

C3H/He mice male, n=20 / group BR. SA. SC. SDP
BR+ P,
AAs/d.w. (p.o.) #¥ %~ HRF&dw. (p.o)
A A
—
Y \
| | | | | | |
1 1 1 1 || 1 1
. 0 7 14 21 28 35 42
Urine
collection 1 1 1 1 1 1
sacrifice  sacrifice
FERR AR

bR B dom frif
3 e P
Feife e B
B R S iR 2 ey LT
39 ~NAG 7 £ iRl
s # ¢ BUN
R o EET P
PAS i3 % ¢
P‘F;}E";ﬁ—ﬁ&»m& it
IR S

l_L
wu;‘L M /él':
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%~ BR

- ~ Bt AAN % k] Bl 2
(- )k#% ~NAG 3z j&‘_/w 17
TP o o F&efo S dwz e e & 24 ] -
vz 8 5 2.9740.22 mg/dayfrz 7040.17 mg/day = ‘e R/ A st 8
PR3 AR S 28 AAse | RLANES T, 14, 21, 28+
FJ,‘}” AB}K i%%“mé'\%%”f%éff‘}n P"[“””'F‘;ﬂ/ ENCR2 2 {8 i
REFG 9 *® a~ 35 42 % (4.4240.16** mg/day ; 4.568.19** mg/day)
2 h e SRR 4R (3.0640.21 mg/day; 3.083:21 mg/day)
FEIYFHEFDLRMEP<0.01) GrEl-) -
#A AAs (s Bk ? ANAG Z 2¥M P » &% 282
WReedp) g ai (1.9640.28* U/L vs 1.450.16 U/L)> F
% % 35~42 % F e NAG 5 233F 4+ 2 (2.1940.28* U/L ;
2.4240.37** U/L) & ¥+ & = 4p vt (1.47640.26 U/L; 1.500.20 U/L)> &
KRPFI P HEFOLAMP<0.0L) Gr®l =) o
(= )i ¥ BUN a3
RS S 28 2 AAs E TR w2 BUN E
(32.58_48.63** mg/dL) #p s ¥ e 2 (21.234.35 mg/dL); & F st
PR A& PH&RELT %% 35 % (33.072.69** mg/dL)~ 42 %
(33.83#2.68** mg/dL)z. BUN & #p > % Be 2.(21.8340.89 mg/dL;
22.462.37 mg/dL) ¥ 7 B ¥ s F F ad (PP < 0.01) @r#
- ) o
()i o A7
L3 28 % AAs g 497~ i 4% 8 (123.004.16** mg/dL)ip
R 2 (114.40R.76 mo/dL)y BEF S F el A FHRELT
% % 35 = (131.408.72** mg/dL)~42 % (137.90-5.65** mg/dL)z =
M B 4P P $ PR 2(114.708.71 mg/dL; 118.303.43 mg/dL)s 7 &
FHPE LR KPP <0.01) @rd 2 )
(2 )52 PAS 4 4
w3 PAS % ¢ hkF RACE 200 T RE T E 'J,%lﬂ' 'rﬁf%‘“
b (rBlz) 37 28 AAS cnF AR R 7> ¥ '/’?Iﬁﬁ? srag
¥R LEREG %?sﬁ%*r’v’ﬂ“m”é;‘%ﬂ%?‘ 3 4ﬂ(atropy)£ e G AT
(interstitial fibrosis) &4 5] ¢ & ?:}E e iR L 7
A A - B 4\1?2;:7'%’1

14
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%%-it’ A 4
B AT ﬁ%4%81513$’@%g£%ﬁ%ﬁ§§@%
A M%*/» C BT RAER S R DR GAR AT %S 28 %
(3.1140.67**) » 35 = (3.5940.72**) + 42 = (4.4440.56*")4p %+ 1 ¥ /|
£(0.1040.06)} % ¥ & % (*P < 0.01) GrH 2 ) -
I ET Y
1.F 5 mre
RHAAF RRS T 5 LTI S RERET
F“‘E’ f ”?“”fi VRN L k] #‘l g R gL 284
AS ﬁ*%”ffw S A
E i m””f““#? B3nie Boin e AN ik L 55 AAS
3 S} ,‘AF BE K mfc\gl«'c(%zr'gh A ) e
2.TGF{3
EEMLEY LS BET e TGF mfpia) - 2 4 T
LRI A 28X AASmE'Fa]"?%;;L%?‘Fﬁ%‘r«fr?,\

%‘»ﬁ“fﬁ g o Lol T

ﬁ‘«

A
%?f"f:”ﬁ Phgicd B¢ > B TGFP FAH T4 G0 o it
%5 AAsS f e 14 = ”*ﬁ%m'iﬂﬁl‘?,}; ,)g\‘;;’};m’ﬁi?,gﬁ

TCFP EH TR FI-T ¢ (BT ~»)e
3.MMP-9
ﬁk?wﬁﬂMMP9mfFﬂ,%mL#?9$jﬁP
I AEFFRBTLEDE o AR E G A oo BT
28 % AAs snewl? > FRETFF G £3F2d 4 0 &7 MMP-9
ERTPI G I B BT AAS 18 14 X o A hiASF ek
Wobe AR (ARl -~ ) o
SR MEAE R AAN chE R
(- )35 ~NAG § 2417
PSS RMEA 7 x> & 2Y 150 mg/kg = (3.6940.39*
mg/day), 300 mg/kg * (3.0640.48** mg/day), 450 mg/kg
(2.7940.33** mg/day) 2. 24| FFFg k% 7 > 0 ApFT AAN $t
P2 (4.4240.40 mg/day) St E Pl EF R R o 0 %S LR
F 14 % 14150 mg/kg (3.0168.36** mg/day) 300 mg/kg(2.538.27**
mg/day): 450 mg/kg (3.208.50** mg/day)e ¥ ¥ % Mg v
£ 0 R 2 (4.5640.44 mg/day)+t #F B ¥ £ R (*P <0.05, *P <
0.01)° o g3 3R > 57 = fEH £ 3t of JR3EH FTE K AAN
B0 7 EfrE R B D m;}_i& s Hodox ok 300
mg/kg *s B e ek &ﬁ:»(%zrg]: ) o
15
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5 % 150 mg/kg (2.17+0.30 U/L) 300 mg/kg (1.92+0.35
U/L) ~ 450 mg/kg (2.08+0.23** U/L) 7 & i ® NAG 7 & {c¥tpe e
(2.19+0.28 U/L}p 1t 5 "% i edf%t o @ fiof 14 % {5 > 150 mg/kg
(2.30+0.30 U/L)~ 300 mg/kg (2.04+0.26* U/L¥: 450 mg/kg
(2.30+0.35 U/L)e % 7 *5 i e ¥ NAG 7 £ » £ 7 300 mg/kgie & $F
Pe 2 (2.42+0.37* U/L} #25 ¥ ¥ £ 2 (*P <0.05) @l ~) -
(=) 5 ® BUN AH%
g 8 3 Jk 454) 150 mg/kg (30.30%.64* mg/dL)- 300
mg/kg (28.702.62* mg /dL)g "% s 7 ¥ BUN & > 4p §2>> AAN #
PB4 (33.072.69 mg/dL) i35 Fehg & o 4 S 14 % &k
A > * % A& 150 mg/kg (26.53+0.8** mg/dL} 300 mg/kg
(23.16+0.84** mg/dL) 450 mg/kg (26.17+1.45** mg/dljie ] » 4
AR 2 4p v (33.83+2.68 mg/dLy 7 & ¥ ki3t H 1+ e £ (*P < 0.05,
**P<0.01) o =) o
(=)= ;‘.i‘z P b4 T
G AAN -] BUA 7 R St kAR Al 2 1 S P o g 3R 150
mg/kg (142.70+6.22** mg/dL¥ 450 mg/kg (139.60+7.53 mg/dke)
shn o Efo$ B 2 (131.40+3.72 mg/dUp # E i 05 > @ 300
mg/kg (127.30+4.79 mg/dBps #ER] $ 22 & chiFa) - L% 14
% > & 3 300 mg/kg (120.00+6.07** mg/dL)} 450 mg/kg
(130.30+1.70* mg/dL)i e %] 3% 5 *% & #E s % o o ¥R e
(137.90+5.65 mg/dlfp +* 3 3t F ¥ a4 £ (P < 0.01)> & 150
mg/kg (138.30+2.98 mg/dl s #EE R 5 B i A (dek m ) o
(2 ) pm PAS 4 4
kB A s 200 BT RLRIA £ RGH ) BT B RmIL a5
B (IrBl4 ) A e (A)Y ‘f%’ 14% A 55k S @l (150 mglkg,
300 mg/kg, 450 mg/kgiv}?slﬂ' ®(B,C,D) > &% kil 300
mg/kg e ¥ - ¥ P EFRT | ﬂfrF’* Fim iz 2B ok B it A
ol g iy s ApgHEs o
() 3g & i 24
B OPAS %¢ 2 M A RMAT RS RHR R GARE
A gt R BRFR S BRI G AR G5 kA 150
mg/kg (3.19+0.93*)~ 300 mg/kg (2.48+0.89**)- 450 mg/kg
(2.89+0.93"* )1 3 jp* de & F o Ap O R 2 (4.30+0.56) st §
+ehE & (*P < 0.05, *P < 0.01) 4~ H L) -
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()i %k
1.FE v ime
LR KRR I L LT M S R ELRL R T
GR ) "JA“\TJ”EUL% 25 o AAN $f 78 Je2 B s (A) 82 3 I ) 4
# )k 4g# (150 mg/kg, 300 mg/kg, 450 mo/kg)14 = {2 fE F A2
Btz 2(B,CD) ApRATERE » %A R D e nV
FRT e TR T RN 2 e H P sk
7 300 mg/kg wehk d FERIBAR - R RS B T A K
# 300 mg/KgF e E riim e & 1t (doBl Lt - ~ - =)o
2. TGF$
‘3’_3“‘ MR REFEXRRI - JIF L LT Ej—%;ﬁ R BRLR T
R R E?/,%r% TGFB /% 17 - AAN $H/ 22 B % (A) & 7
A 2 % k55 # (150 mg/kg, 300 mg/kg, 450 mg/kg) 14 =
TGF =i f ﬁ;_)i% fr (B,C,D)- #p# >t /8 = > & 300 mg/kgeh
RV FERETEfT RN 2d B R A R
# 300 mg/kgv & > TGFB E 4 (4Bl - - ~ L+ -)-
3. MMP-9
BETERULAF LEd & MMP-O chinff » "g ¥ & & ih
P HET P H bR EARRG T P P o dB T $R 2 300
mg/kg sl B E 5 F A T IR ehin ¢ § & M Ao e
45 » T doF S s 300 mo/kg T H 4r MMP-9 et #f (4o ] -
+Z)e
R o E i AAN 20 FoiTip
(- V35 ~NAG 3 &4 44
AAN | B33 & s B4 2 %2 > BR 300 mg/kg (BR)
(3.0640.48** mg/day), SA (3.939.30* mg/day), SD (3.463:.43**
mg/day), P (2.983.39** mg/day), BR+P (2.403.37** mg/day)e %
iR TR 24 R R TR v#Mz&“ AAN ¥ Pg %2 (4.4240.40
mg/day)j 3t F b F L Ko kS 143 % #4014 BR 300
mg/kg (2.530.27** mg/day), SA (3.208.36** mg/day), SD
(2.9140.26** mg/day), P (2.158.33** mg/day), BR+P (2.478-25**
mg/day)e e 24 | PF AR -9 7 B0 0 AP RO R 2 (4.5640.44
mg/day)} sui-# k¥ 3 & (*P < 0.05, **P < 0.01) 4t
%4 SA, SD, P, BR, BR+I%'3”l r2vg i AAN ek v ZEHY
P s A Fen ek B (oBl L 2) o
B3 R EF 2 F% 2 0 BR (1.9249.35 U/L), SA (2.078.29
17
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U/L), SD (1.9596.10 U/L), P (1.806.24 U/L), BR+P (1.718.19* U/L)
wh 7R kY NAG 7 2 fofh B 2(2.1940.28 U/Lpp - § "% i1
A% o @ AsR 14 % 15 5 BR (1.9249.35*% U/L), SA (2.1696.13 U/L),
SD (2.149©.18 U/L), P (1.926.15** U/L), BR+P (1.826.24** U/L)
EET U EAEY NAG §£°87 £ BR, P% BR+P 2 frit oo
(2.4240.37 mg/day) fd= &k § 3-8 kg ¥ A & (*P < 0.05, **P
<0.01) ¢rBl -+ =) -
(= )5 F 7 BUN 4 +fr
AAN /| K45 jaR % 7 % iz BUN & & BR (28.70+2.62*
mg/dL), SA (27.00+2.71** mg/dL), P (25.67+0.58** tatl), BR+P ‘=
(29.00+2.21* mg /dLys § " iAo Ap o P8 2 (33.07+2.69
mg/dL)’ﬁ R B POR R -RFH A MUK EF "’,’f 7 SC
% (32.67+2.66 mg/dL) BUN iz :x £ 2 ¢t » BR (23.16+0.84**
mg/dL), SA (31.00+0.67* mg/dL), SD (29.00+1.49* mb), P
(27.72+2.36** mg/dL), BR+Pe(26.22+1.93** mg/dLy. BUN & %%
T AR A AP RO 4 PR 22(33.83+2.68 mg/dLy  suit B R,
%(*P<0.05,*P<0.01)4% 1) -
(Z)s i ® m a7
AAN | B33 2 fd o R ®F 2§ % 27 > SA #(95.0012.40**
mg/dL) SC ©(97.5040.53** mg/dL)+ SD % (92.60+4.09** mg/dL)
% (114.409.63* mg/dL)’ BR+P . (94.1045.97** mg/dL) & % 7
T ts 0w MBE G R KRS 0 AR O $E PR 2 (131.408.72 mg/dL);
B8 b end & o #0314 % 15 5 BR 2(120.006.07** mg/dL) > SA
.(93.002.91** mg/dL) - SC % (108.00-8.93** mg/dL) » SD ‘e
(114.6047.73** mg/dL) » P & (92.7045.74** mg/dL) > BR+P %
(98.5045.87** mg/dL)efui 4 B 3% F % 1A 0 Ap RO HER
(137.906.65 mg/dL)} si3+ 5 F : .E.;&(*P < 0.05, ** P < 0.01) 4~
%)
(m )i PAS % ¢
£ H B s 200 BT RB T} R TR RBIE SR (HS
~+ ) AAN $Fp& e (Fig.15A, F|g.16A)’ @S 14 % SA, SC,
SD (Fig.15B, C, D), BR, P, BR+P (Fig.16B, C,:D}s 1= = 3 §] - &
SA, SD (Fig.15B, D)shie S g ¥ » & § fof § e 2B fogh it
AR BB L e eniy 3 4 4pitiks - BRYP 2 BR+P
#(Fig.16B, C, DF P A # T/ § ¥ § dEilnE 55> 7 T mve
EEfeg R g d P AL o
18
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(T)easf gLt i
S OPAS 44 2 AR LMMBET RS RREERFGARE

PR A LS g REFR ERFFAAEE BR 2
(2.4840.89**) » SA ‘¥ (2.7040.88**) » SC .3&(3.58_-*0.88) » SD &
(2.6240.85**) » P &(2.1140.71**) % BR+P.§.F'_(2.OO_+0.62**)T5'§’;§ R
AE g "f 7 SClez th o B e e e v (4.3040.56)p v 7 s
%‘J_%J, r‘ﬁfé %(**P < 0_01) ({1??]'1‘ = ) o
(F)LEF LS
1.E v fm P2
BEILE B RA T I K KT R N SR ET
ESE e A ) o AAN R 2 Tl in g F
Vi km ¥E ey ’ﬁﬁi)i Feng B oo ;;L_BR SA, SD, P, BR+Re® >
3

VR 3 i

=

F'*
I

BT R R R H T
BR, SA, SD, P, BR+F" #f 4v E v w2 5 1 (4Bl ~ ~ + 4~

=

2. TGF
BET SR YRR & TCFP mf 7, - ke
PRichEP AT RS2 TCRP M R LR o fpft
$Pe e > & BR, SA, SD, P, BR+Rhu| ¢ » 7 H T 4 fo T
BRiRim2 izd B4 B0 BT %S BR, SA SD, P, BR+tF
o TGF-BM% e A b &
3. MMP-9
T e MMP-9 s > "EF KT Fbh7 b H iR
g g A pa ;fggz:wfp@ ' BR, SA, SD, P, BR+Rr/e. %] &%)
?’f‘—"%"ﬁs F?Klf_m‘g_d" iﬂé‘: A > T oon BR’ SA,

SD, P, BR+P¥ 3i 4t MMP- 9mwwﬁ (Bl -~ >+ 4~ 2
.J-._)o

N T
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5 3t

- S .&ﬁ AAN f% % | R eux >

;ﬁd @ 4% C3H/He | & AAs/d.w. 3ug/m| NHFES Rk
RS EERTREOEA RS 43 AAs £ = &”}}n ‘NAG~
BUN -~ x#EiE = »PAS 4 ¢ Tlasdiie v #FIRT g1 Alwmres PR
o R BT e Bl R e A s TR BB TR X
Wela,2 i F kg F A B PERR Y S L8 AAN e BOR i Ap
e

Sato et af? (2004) % 7 > L1 b4 v RS S C3H/He | & 2.5 mg/kg
AA (s m%’“-ﬁi#ﬁ % #2525 AAN Eim}%ﬂ¢%ﬁzﬁﬁp VR - ;'—ié;gé"%
C3H/He | R 5 F % &4 o 5 7 ik + AAN /ﬁ AR HPPR* AAS g =
U T 0 %% Mengs® (1987) | &im v 4 AAs i1 LDs 55.9
mg/kg 'rh'ﬁ hzo— AE 0.5 mg/lkgd tahF i ARIE > T fe b ] Rk
KY R ASPFEAR ] HEHar o

““!EéEEPP* % AAs e el F ) B4R B E 5 R chiFA)> Cosyns
et al!* (2001) H#MEH L3 AAs g3 3T FRE 7 5IAHE + A
Moo BRI G A FERIR AAS (SREE T E R A 4p 02

Cosyns et af (2001)%4x % AAs 31 * 154 #ILNZW = 4 fdv 7 £
P A AR RY o BRELS L ETFR) R AR R FRS
PERF R Se g b AR s R E TS AP R DR E R o T R 8
)I*w MRBLERI G R R .

NAG Ed T%iTe | #44it%  § 5 Fme e~ 28
3o F? tiNAG RGP B S T LR L AT ) f e ST e By
1% - Kabanda et af” (1995)t %] % % 4f Jc & 5 + (AAN 1c, 2)¥ + 3 R/}
¢ NAG 7z & P &34 4o ; Nortier et al’ (1997),% T IRE LA * NAG 7 &
1= 2 5 3 neutral endopeptidase (NEP, MW 94KDE|: ¥ il i i 5 A i
IR BT > R SR ek B %Y B EEEHP AA B o £
He > NAG z 2t F 2 crdf$dple > ptob o AF 5 4l AA Hp R R
7 # M EURR P 2 creatininelg % i o

BUN - Scri ek + * kT T # i 4% * =hip B AP e B
¥ o5 %I BUN 2 > T/Aﬁﬁu’"ﬁ' Scrensgds » Jap| v .5 5 F R
B2 5E o 3 BF RT3 g8k b AAN g 4 LG 7REBRE o7
F o

Mengs et al** (1993) {c Cui et al.”” (zoosmaﬂww&, CERER LS A H|
ENAAS €3 2T B AR ERTIEBFAESNAL I &
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A BRMEDRG 0 L AN PN RS L E G R Y A 2 X
R #EEs ¥ #REA 0 o Cosyns et af* (2001) 9 5% & % & AAN
A BORME R MEEL XK AEAH G AR BT R EAFTRERF S A S
FEF AT G FPURFHPFFAHLHET N EF F P % o

AR LAFRG S E - B TR LA R
Er ) RS Egme s TGFLl MMP-9 & — =t o 55 B° £ 3 54ty
FPHMERZ TRETfT ) NG 2 2 E R BE NS TGRS
A MMP-9 % g ) f f S frd m it it iz o gt 27 Debelle et alt®
(20042 F 53 % « KR AASHFRTFHTF ~ £ PBR/E R iwiz 2iEDE
*Ap e o Tk H P (mononuclear cells)_ifGE J 5 v A& 2 fo T4
@i ehE & 7S 86, 92-95_

Basile ® (1999) A # % % U THRAR A L FPF %P o TR D
TGF{§ mRNA {r peptide} F* 23 4v cdf %t > 2@ %+ 7 14— XA
T%0A s ¢ # I > 4ol cyclosporine nephropath - Yang et al!’ (2003)z i
A3 514247 AAN }‘;‘3 A ?"9%53?_.?7%“« 2 PRI TGFPL ~ a-SMA ~ 2 5% .E'_Ta“ii
£ ¥]3 (connective tissue growth factor, CTGFE # .- Li et al.”%2004) 2 +
iz -] g+ A e (proximal tubular epithelial cell, PTEC) HK#. % AAI
@& PTECR 4f ehim™e 5 3 » I AAl 15 » TGFBL ¢ « £ 8% » &
# § 4 fibronectin 4 j& ~ ‘w2 apoptosis A i %Y o ¥ L BT]Ap
Pensdk > B FHS 48 AAs> TR F{o® ] 24N g 04 TGF-Bl
/lbﬁi ’ '?*—%19 ’ /1L7f m‘F‘ﬂ I JA Ak 22 mf‘%ﬁ » JaplR_F]l 5 AAS i3 =
THA Ve o @ E e #?r‘:éf,r it g TGFPL ~ & f3chrig =
o

MMPs i & % & faimse b L ended & 8 0 43 S U A /Y 0
EAGEIL AR ot P B FHT ST L S IgA Tog - "S—HE" MIRF U
WARBTRE - RET L BT LE - 27 &4 #F3 MMP-2- MMP-9
2 R5%0A Jm e0M % - Okada et al® (2003)t= # 3% AAN  hepatocyte
growth factor (HGF)A FI& ¥ 53¢ > i gai o TIMP-1 &2 3P T
Foom gPrplBait MMP-9 ALt ¥ X RBZ] o AF BT il ?é“ab’i%
AAS A F s BERTIT | d B R et oty MMP-9 s fg »

B i® 2 1S MMP-9Q it ff i) 10 SR #F MMP-9 & AAN /ﬁﬁﬂi
PFER LI o

1P AR H i S 4p) AAN 3 2 T8 chis 4 AAS B g 2 e

LI ERTVERFT G L HPR/E g B - ET o 158 TGFP
%ﬂ: » ¢ fibroblast:& - ¥ % it = myofibroblasti: * #c TGFP » o
M TGRP & - # BiE type | & Il % i 39 fo TIMP $#3c > % 1 MMPs
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E‘%ZE ® % 2948 % 6P

-

£

T EH T AR TR
S kS R AAN E e
7“? :%F#L\" F'N /k ﬁﬁg'f'l i ; :?’ /r’%‘ ’m*” ”%i" ?"Fﬂ 1‘? i{%‘z‘j‘; Fu JltSUka
etal”® 2004y « B FiF2 § oehE o ’g‘ii%éﬁ’»%']“% B A
F B 0 ST 4R %@k sH 150, 300, 450 mo/kg pETE S AAN -] B
Fed-v 7 &1 300 mg/kgie "t Ak B vk i o 27 Liet a|41 (1997) %
REF T E MR kAR o BV R S WA A TR
L;@ B~ ¥ globulin @ g > B -9 5 B o ok s ARG LS 14
# Jk 45| 300 mg/kgw 1 1 B E IR ¢ NAG 7 £ -
‘ U A S e R HEA] 150, 300, 450 mo/kg 4 fE e ¢ BUN E 0 R
ﬁww PR ve o BUN B4 se g cnfia) o o e 5 0 30 k%
A 150, 450 mg/kg%gmg; etk 7% 3 H EEA; 0 75 300 mg/kg e eh
G g % 14 % g & 300, 450 mo/kge ¥R G T b gk ‘—’f”ﬁ 150
mg/kg ‘e "HJL Wil RO IPIT e FEAE P Pl o Poav BT LR
BREAHFHITFTT T 5 225 FAFHRY P B E RS M %Klu\
FOUF ES T AEG o
TERBRBEZFRIS L RGHTRAT G B Fwowex
g i ia/EJbt’ AT R v«zﬁk;ﬁ‘r:}% & (matrix expansionf* ~ #r 41 fm ¥ 4
;.:_38 41,1 ﬁf;g? . Vu - N 7’::44 g s‘}iﬁ.‘l:"‘i mpé,/)k/]z; "L"l/i‘a e s TGF-B iq——g‘ ,;T,,Fr_r[,
ERL MI\/IP-9 #%%'rfmriﬂ/ig 4v > 22 Kumazawa et &f? (1989), Ushio et &f **
S0 81 (1991 ) Ik 37 it 7 1V Foilim ™2 » MU B wilim ™ e chB v (7% % 4p ke
FEPILE 2R AL e L B A AT A B drd] TGFB~ i Eviimre 2 R MMP-9 i%
* 4R
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Fig.1 Urinary protein excretion of experimenta) @énd normal {/) group.

Treatment of AAs ¢) significantly increased the excretion of uringrgtein at 7, 14, 21, 28,
35, 42 days.

**P < 0.01 vs. the normal group by Mann-Whitneyddit
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Fig.2 Urinary NAG activity of experimentaé) and normal {/) group.
Treatment of AAs ¢) significantly increased the excretion of urin&&G at 28, 35, 42 days.
*P < 0.05, *P < 0.01 vs. the normal group by Mannitney U test.
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2 Day 28: treated with gy /ml AAs for 28 days

® Day 35: treated with|&) /ml AAs for 28 days and discontinue for 7 days
¢ Day 42: treated withi&) /ml AAs for 28 days and discontinue for 14 days
**P < 0.01 vs. the normal group by Mann-Whitneyddtt

Bz~ o T2 T Bomm i i)

Fig.3 Light microscopy findings of renal tissuenafrmal mice (A), treated withug /ml AAs
for 28 days (B), discontinue AAs for 7 days (C),d&ys (D). The mice treated withh@ml

AAs groups show moderate tubulointerstitial damageh as cell infiltration into interstitium,
tubular cell atrophy and interstitial fibrosis. (BAtain, x 200)
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Fig.4 Tubulointerstitial histological score (TIH8f)experimental and normal group.
Treatment of AAs significantly increased the TIH8, 35, 42 days.

 Day 28: treated with gy /ml AAs for 28 days

b Day 35: treated with; &) /ml AAs for 28 days and discontinue for 7 days

¢ Day 42: treated withi8 /ml AAs for 28 days and discontinue for 14 days

**P < 0.01 significantly different from the normgftoup by Mann-Whitney U test.
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Fig.5 Confocal images of immunofluorescence stgimihtubular interstitium of normal mice,
treated with 8g /ml AAs for 28 days (AA day 28), discontinue Afs 14 days (AA day 42).
The red color demonstrating the presence of maagghlr GH and MMP-9 in the injury

site.
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Fig.6 Semi-quantification of macrophage, TERVIMP-9 of experimental and normal group.
The fluorescence intensity (F.l.) of macrophageFBGMMP-9 was significantly increased

in experimental group at 28, 42 days.

2 AA 28 day: treated withi& /ml AAs for 28 days
b AA 42 day: treated with 8 /ml AAs for 28 days and discontinue for 14 days
*P < 0.05, **P < 0.01 significantly different frodme normal group by Mann-Whitney U test.
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Fig.7 Urinary protein excretion for Bupleuri RaqBR) treatment groups. Treatment with

150 mg/kg &), 300 mg/kg @) and 600mg/kg«€) of BR significantly decreased the
excretion of urinary protein at 7, 14 days.

*P < 0.05, **P < 0.01 vs. the control group by Mawhitney U test.
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Fig.8 Urinary NAG excretion of Bupleuri Radix (BReatment groups in day 7 and 14.
Treatment with 300 mg/kg of BR significantly desed the excretion of NAG at 14 days.
*P < 0.05 vs. the control group by Mann-Whitneyddtt
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L
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= v B kA At T AR 2. BUN
Treatment

(n= 10/ group) Day 7 Day 14
Control 33.072.69 33.832.68
BR 150 mg/kg 30.3064* 26.530.8**
BR 300 mg/kg 28.70x62* 23.160.84**
BR 450 mg/kg 30.85k.92 26.171.45**

*P < 0.05, **P < 0.01 vs. the control group by Mawhitney U test.

Fow ~ P EHEH AL T UL BB
Treatment

(n= 10/ group) Day 7 Day 14
Control 131.4038.72 137.90%.65
BR 150 mg/kg 141.1(6-24** 138.302.98
BR 300 mg/kg 127.30%79 120.006.07**
BR 450 mg/kg 139.60A53** 130.304.70**

**P < 0.01 vs. the control group by Mann-Whitneytést.

|2 § e BRI 1 A
B

Fig.9 Light microscopy findings of renal tissuecointrol group (A) and others treated with
150 mg/kg, 300 mg/kg, and 450 mg/kg of Bupleuri R&B, C, D), respectively. The 300
mg/kg of Bupleuri Radix group demonstrated the @nation of tubulointerstitial damage,
such as cell infiltration into interstitium, tubuleell atrophy and interstitial fibrosis. (PAS
stain, x 200)
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Fig.10 Tubulointerstitial histological score (TIHf®y Bupleuri Radix (BR) treatment groups.
Treatment of 150 mg/kg, 300 mg/kg and 450 mg/kBRfsignificantly decreased the TIHS at
14 days.

*P<0.05, **P < 0.01 significantly different from ¢hcontrol group by Mann-Whitney U test.
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Fig.11 Confocal images of immunofluorescence stgimf tubular interstitium of control
group and others treated with 150 mg/kg, 300 mgikg, 450 mg/kg of Bupleuri Radix (BR),
respectively. The red color demonstrating the pres®f macrophage, TGFand MMP-9 in

the injury site.
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Macrophage MMP-9

Fig.12 Semi-quantification of macrophage, TGAMMP-9 of control and Bupleuri Radix
(BR) treatment groups. The fluorescence intensitly)(of macrophage, MMP-9 was
significantly increased in the BR 300 mg/kg-treageaup compared with the control group.
The fluorescence intensity of TGFn the interstitium was significantly decreasediin
treatment groups.

*P<0.05, **P < 0.01 significantly different from ¢hcontrol group by Mann-Whitney U test.
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Fig.13 Urinary protein excretion of therapeuticgpe. Treatment of 300 mg/kg of Bupleuri
Radix (BR), Saikosaponin A (SA), Saikosaponin D \SBrednisolone (P), BR+P
significantly decreased the excretion of urinamgtein at 7, 14 days.

*P < 0.05, **P < 0.01 vs. the control group by Mawhitney U test.
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Fig.14 Urinary NAG excretion of therapeutic groupseatment of 300 mg/kg of Bupleuri
Radix (BR), Prednisolone (P), BR+P significantlaased the excretion of urinary NAG at
14 days.

*P < 0.05, **P < 0.01 vs. the control group by Mawhitney U test.
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Fig.15 Light microscopy findings of renal tissuecohtrol mice (A) and others treated with
saikosaponin A, C, D (B, C, D). The saikosaponibAB, D) significantly decreased cell
infiltration into interstitium, tubular cell atrogtand interstitial fibrosis. (PAS stain, x 200)
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Fig.16 Light microscopy findings of renal tissueciontrol mice (A) and others treated with
Bupleuri Radix (B), prednisolone (C) and Bupleuadi combine with prednisolone (D).
The Bupleuri Radix (B), prednisolone (C) and Bupl@&®adix combine with prednisolone (D)
significantly decreased cell infiltration into imséitium, tubular cell atrophy and interstitial
fibrosis. (PAS stain, x 200)

48



SREEgE 208 F 6

27~ AR EY 0t TR 2 BUN @

(nlrig}rgreonjp) Day 7 Day 14

Control 33.072.69 33.832.68
Bupleuri Radix 300 mg/kg 28.7Q462* 23.160.84**
Saikosaponin A 10 mg/kg 27.0D71** 31.0040.67*
Saikosaponin C 10 mg/kg 33.5092 32.672.66
Saikosaponin D 10 mg/kg 31.3P:63 29.00%.49*
Prednisolone 2 mg/kg 25.60-68** 27.72R.36**
BR+P 29.002.21* 26.224.93**

*P < 0.05, **P < 0.01 vs. the control group by Mawhitney U test.

A~ LR ES A T2 & B

(nlrig} r£]1r(-:‘onl;[p) Day 7 Day 14

Control 131.408.72 137.90%.65
Bupleuri Radix 300 mg/kg 127.30+9 120.006.07**
Saikosaponin A 10 mg/kg 95.0P40** 93.002.91**
Saikosaponin C 10 mg/kg 97.3053** 108.008.93**
Saikosaponin D 10 mg/kg 92.60-69** 114.6047.73**
Prednisolone 2 mg/kg 114.4963** 92.7045.74**
BR+P 94.105.97** 98.5045.87**

**P < 0.01 vs. the control group by Mann-Whitneytést.
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Fig.17 Tubulointerstitial histological score (TIH8&)therapeutic groups. Treatment of
Bupleuri Radix 300 mg/kg (BR), Saikosaponin A, DRedhisolone (P), BR+P significantly

decreased the TIHS.
**P < 0.01 vs. the control group by Mann-Whitneytest.
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Fig.18 Confocal images of immunofluorescence stgiif tubular interstitium of control
group and others treated with saikosaponin A, GgBpectively. The red color demonstrating
the presence of macrophage, T@Bnd MMP-9 in the injury site.
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Fig.19 Semi-quantification of macrophage, T@RMMP-9 of control and treatment groups.
The fluorescence intensity (F.1.) of macrophage, RA®lwas significantly increased in the
saikosaponin A, D-treated group compared with th@rol group. The fluorescence intensity
of TGF in the interstitium was significantly decreasedihntreatment groups.

*P<0.05, **P<0.01 vs. the control group by Mann-\iviatly U test.
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Fig.20 Confocal images of immunofluorescence stgiwif tubular interstitium of control
group and others treated with BR, prednisoloneBR)}P, respectively. The red color
demonstrating the presence of macrophage, f@rd MMP-9 in the injury site.
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Fig.21 Semi-quantification of macrophage, T&RMMP-9 of control and treatment groups.
The fluorescence intensity (F.1.) of macrophage, RA®lwas significantly increased in all
treatment groups The fluorescence intensity of PGifrthe interstitium was significantly
decreased in all treatment groups.

**P < 0.01 significantly different from the contrgroup by Mann-Whitney U test.
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