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Py C AP RES (fF ~ FEEfoR ) 112
5 A & PR ‘“‘Hﬂ fe sl RZEF MITR o
FHERIEHERT - BF LA ST A AP TR JI Y F4 b
H R By P EFREM DA R F L B ik K72 (HPLC)
BEFRER OIS S BT RUREF DT IRBE R BHIE, - 28
B3R BFREHREI LN RPN - FRD T L
TEARMEZESF LR TR A R By Ao E F (blood urea
nitrogen, BUN) % x #vf#Ffé (creatinine) k& P8 it » TPk % § (urea
nitrogen ) # A #“FF(ucreatinine ) sF#c (& ;{g d Sk #cE @ 3¢ (urine albumin)
4 PEARMcE ¢ F-9 £ 5 (urinary albumin excretion rate, UAER ) #c (8 ¢
&%’k%ﬁ¢$W%%%w%%ﬂhH,ﬂﬁkﬂ%@%ﬁmagzmﬁ

o g HIE Y R et F 4 J (immunohistochemistry staining ) BLZ i iR #
FETF S RTRY $§ iv 4 £ ] (transforming growth factor-p1, TGF- [31) %
R o

Wh - EFRVHC RAFRENT L EOT R E 2 FH R LR R
o FRIEH PRI B R Ao s 2 A FRIE T A
TR o Ertre AERT R FREFTIB 2R EHH (55~
F 2 Xzp) EHY HE (600mg/kg/day) £ #E (3,000mg/kg/day ) i#
Frr 3B EARTENRTHGoAH LG AE § 5E(3,000mg/kg/day )
2t BT G iR 5 kg T %"ﬁi%ﬂﬂ* TP eangh~ > B PRFETR
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¢4 £ F)S (TGF-Pl) § @R ARG o Apften» 2 23IRTHEG 2
his 4 R {&ﬁﬁﬁvﬁ F=Br s wE (900mg/kg/day)£\ % A2 (4,500
mg/kg/day) A F AL G ek B g NITAR i enfA) aﬁ%#;@m
ﬁgr&“' LETHRMT Foep - Lg@gi 2 £ 55 (TGF-B1) Fv £
Hoo A TG AERIIES & F AdBan* B i fd - F%BESRE
FEEYPR* ERHEHE LG 2R ELAF q-\.—gféfﬁ.ﬁ;q" E)»%
PRBEZFT 2B P gt MBS« R GERE > FEREREY
A E B ? A28 600mg/kg/day (5 = A faE kA E 1 7 424F 5.8g/day)
B 20 A F AL L R D BEHE R AE 900mg/kg/day (4 E 2 4
MR E 7 A 86g/day) Yo RN G REREFESFHERT &
LERIEMIRT RS L G AP ETERE TR FE 20
kg TTLAFERPBEFRMY T EFT 2 KRR RFDES

Zk

MASR 3 BT XA XL A F TR
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Number: CCMP95-TP-014

Reasch on the Functions of Kidney
Influenced by the Commonly Used
Chinese Herbs-Fuzi, Wutou, Tianxiong,

Banxia and Dahuang

[-Min Liu

Tajen University

ABSTRACT

In an attempt to clarify the role of long-term or overdoses administration with
commonly Chinese herbals in the development of nephrotoxicity, not only the
herbs from Aconitum carmichaeli Debx (Ranunculaceae) including fuzi, wutou,

and tianxiong, but also dahuang and banxiaa will be investigated in the reaearch.

The herbs from markets and the related information were collected. Then, the
appearance of the herbs as well as the plant tissue slice was investigated to identify
the botanical information of the tested herbs. In addition, the compounds of the
tested herbs were analyzed by high performance liquid chromatography (HPLC).
The tested herbs were given orally once a day into normal Wistar rats for 3 months.
During the experimental period, changes on the body weight and the feeding
behavior in rats were investigated. Also, changes induced by the repeated tested
herb treatment on the concentrations of blood urea nitrogen (BUN) and plasma
creatinine were investigated; in addition, the levels of urea nitrogen and creatinine
were estimated. Also, the extent of kidney damage will be determined by the levels
of urine microalbumin and 24-hour urinary albumin excretion rate (UAER). Biopsy
was further performed to evaluate the pathology of nephrotoxicity. Furthermore,
the influences of the tested medicine on the protein levels of transforming growth
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factor-B1 (TGF-B;) were determined by immunohistochemistry staining.

In the 1st year of the research, the commercial products of the tested herbs and
the related information have been collected. The identification of the botany of the
tested herbs has been completed by investigation on the appearance of the herbs
and the plant tissue slice. The quantitatively of tianxiong has been done by HPLC.
In the 2nd year of the research, the nephrotoxicity associated with the tested herbs
have been evaluated. The renal damage was observed when rats receiving repeated
oral treatment with fuzi, wutou, or tianxiong treatment at medium (600mg/kg/day)
to high dosage (3,000mg/kg/day) for 3 months. Especially, the degree of renal
damage was most serious in wutou-treated rats, in addition to enhancing the degree
of mesangial expansion, wutou possess the ability to make higher expression of
TGF-B; in kidneys of rats. In contrast, tianxiong caused the minor effect on renal
damage. The renal damage was also observed when rats receiving repeated oral
treatment with dahuang or banxiaa at medium (900mg/kg/day) to highest dosage
(4,500mg/kg/day) for 3 months; the degree of renal damage in rats was particularily
serious in the presence of dahuang at the highest dosage (4,500mg/kg/day).
Thought by the experimental result, it provide an information that when the
long-term use of Aconitum herbs, or dahuang and banxiaa with the ability to
regulate plasma lipid concentration, it must be pay attention to the treatment period,
controlling to under 2 months; in addition, the dosage of Aconitum herbs used
might be limited to 600 mg/kg/day (the limited recommended dosage for human is
5.8 g/day) as the basis. As for dahuang or banxiaa was suggested to take not
surpass 900mg/kg/day for a long time for the medicine dosage used in rat (the
limited recommended dosage for human is 8.6g/day) as the reference. The results
from this study must be able to be helpful to reduce the opportunity on kidney
toxicity related with long time use or once in a while high dosage to take these
medicine. Also, the results will provide valuable information about safety of
Chinese herbals for both academic and industrial parties and maybe helpful for the
establishment of the related policy.

Keywords: Fuzi, Wutou, Tianxiong, Banxia, Dahuang, Nephrotoxicity
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diester alkaloid ( mesaconitine ~ aconitine ~ hypaconitine ) % ¥ . 2 4~
%% monoester alkaloid ( benzoylmesaconine - benzoylaconine -
benzoylhypaconine) % i > B F P FER Uk £ o B Weu SR
A Z g g O

-~ BE 5 S WH4ed (Aconitum carmichaeli Debx.) iz * 2 o vk
FOF BB GAF T AR AR CEFEY 2L 56
84 ¥ dk = 5 FFdk (hypaconitine ) ~ & Eg 4k (acontitine ) ~ #7 5 #f
# ( mesaconitine ) ~ ¥& $ %% (talatisamine )~ "' & 4 ? (chuan-wu-base
A)r2 % " E gkt (chuan-wu-base B)o f/k + & B B * > h FOBA
MaRrRg T EFENE LD 5o pbob s ARG EF4E (T J
3 35 > 1H5gm'fr'—i;§m"#2£'" 3 o

=~ Xz 2R L EES § 5 (Aconitum carmichaeli Debx.) 3+
% é ‘J‘—-}‘ \3""% gF|7 TI/‘V\m Zm—'ﬂ'z o'?_‘"ﬁ%é"_‘}k \‘E,{% \\{?F%{'gfr-é J\’

RO o Jh R FORB o EEROR ~w BRI S AR o Hd 5P 3
& iR sE 4 $ 4k 5 Ef 4k (aconitine )~ ¥ & Ff 4k ( mesaconitine )
fe=x & s # (hypaconitine) » ¥ 7 £ F % < (7% ehd 7 g g
(higenamine ) fr3 = & i** chin ¥ d& (coryneine chloride ) ~ 2
Wkt g gk (salsolinol) ® o

PP APF AP LR E AR AT P BRYIRY T iRz
TaeEmi o FHF 40T

L FEG vy~ Ak~ R & SN o BN S L
FREL) & inBE o L E G A g AL S & 4 I A e 2§ (Pinellia ternata
ﬂmmmm)mﬁ%ﬁ#'%,ﬁ§%<ﬁgi§g>ﬂ;1goﬁ%
TRFR S A X G A JRBARL T F A FFENOBAA 0 ¢ %
%Kfaﬁw~«@\%ﬁm%~&féi\ﬁa%%\%rmﬁ\&
EHNMEL o efxipal o AP R AT RANT 57 i cfoitd
ﬁﬂw‘%m*ﬂ”*°i%ﬁ*¢é%i%%\ﬁ%ﬁ~§%%iﬁ
4 ; 2 ¢ homogentisic acid H_1#et 2 2@ 3 sk A 01D

EHRT IS FTEANF A fhe X F i;fg*ﬂjj’x_
< (Rheum palmatum L.) & * < § (Rheum offcinale B.) < F Lo Ay
% E&]ﬁl;?&im&‘é‘?%*(aégﬂx Y BB F X cnBH2 -

PHLRA BT EE WAL T ERIE A2k e A

E
4 N A =
—k)?% NI E=N E”é‘.‘vq_’-,—‘z,!?!'riifa N ga it & ‘;Ln;r-nzﬂ; 'f ”’7‘33"% ‘/?",IE
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AT A 800 FAEFF S F oo < HE T K e
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( anthraquinones ) » & 3£ * § f& ~ * F
( aloe-emodin ) ~ +~ F % ¥ @ ( physcion # Parietin ) % +* § fs
(chrysophanol # chrysopganic) ¥ = 4 » £ 3 J87T ~JTif~ ki~ 42
FpE ~ wE R g ey 1319,
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s Hpe

- " RHRES
(- ) Ptp Sigma Chemical Co. (St. Louis, USA) : Aconitine ~ emodin ~
glycine

(=) Bt p Tedia: Acetone ~acetonitrile ~ ammonia n-butanol ~ chloroform -

dichloromethane -~ ether ~ n-hexane - methanol ~ triethylamine
(=) B p Thermo : Xylene
(=) PEp ACROS : ethanol
() Pt p Lancaster : tetrahydrofuran -~ trifluoroacetic acid

(=) PBtp SHOWA : ammonia solution - butanol ~ hydrochloric acid -
glycerol ~ ethanol ~ acetic acid - formalin

(= ) P p BioSystems : Triglycerides Kit ~ Urea/Bun-UV Kit ~ Aspartate
Aminotransferase (AST/GOT) Kit ~ Glucose Kit ~ Alanine
Aminotransferase (ALT/GPT) Kit ~ Cholesterol Kit ~ Blood urea
nitrogen Kit xc

(~) B NovoLink™ : Peroxidase Block - Protein Block ~ TGF-B1
antibody ~ Post primary Block ~ polymer DAB chromogen - DAB
substrate Buffer ~ Hematoxylin

(1) Bp Merck : Microscopy
I RERRE

(- ) =7 % 4 (Shandon Crytome 620E, USA )

(=) #cE = T (Scaltec SBC-31, Merck Co. )

(2) 2%k 4p & 47 & HPLC % % 5 SHIMADZU L610AT system
Detector : SHIMADZU SPD-10A uv-vis system
Colum : Hypersil ODS, 250x4.6mm

(w) 4 & A7 k#cp AJL % se—31 & SISC 4 +7 8 18

() # v % (HITACH-7150, Japan )

() #i=4p % (Nikon coolpix 4500, Japan )
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(<) &< (Kubota 5800, Taiwan)

- “\_I_
= > 7=

(-)+ &z

REE BT B FHAMTA

zls}%'i

v
& A AT

(Z)F &>z
LALZREFTHE DA GLEERAELET 0 hfisg 2 2 h
AT B 5
2. Zﬁg}gw.«f‘ Dl A R R FARDFET oA NP
e SRR e ELREN B
(1) 7l % (Fixation ) : ¥4 4» B R F T > & § B> 2 g B
% o
a.PH R RER TR o Bl R A g
oo A & 0.6%0.6x0.6 cm L E o
b.jé%“,lfﬁ?@ CEAHAN F T A 3 ERRMINE o U
%%if%%ﬁ%§@°
c. Flak (FAA): 50%~70%;Fp (90ml) ~ kfsps (5ml)
% 455 %k (5ml) -
d. ‘M‘i faid MR ARS R ERE R A FRERY T
BRI ek o BT RS ‘lIFE’:
(2)+2 3 (Embedding) : #-2 * FAA H IR FHITZ > s
ko FW20CAH g P Y S s RS
7 RN R B 4F 5-40°C 0 B-sample B ~ H P A ES
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E=t

wooom i ﬁ 4v » -k 78, (frozen specimen embedding medium )

(3)'/'}/&\5“3‘*7 ’f]”lf’ i ECA R T ’iﬁ"z—?fﬁiﬁ;hﬂéﬁ ’
MBI SR TR FH TE RN R beEe ) o

(4) B v (3EpEr B ) #3d xl/Tj Ff RN iﬁ’»};ﬁ‘—(albumen) ’
Frideje > WP FEF R R o 215849 (glycerol)
1] et Gl s £ f S AR A (Mayer’s adhesive ) ©
oo gk E Al AR K A P AR g
enle gy FARPEAY F o 2 S ABHAR] Y g i A R G
L T

SR P RPHRPENLEEP o RAEBEPRE N
Safranin—fast green 4 ¢ » & ¥ P 3 2 250% 6 > EFHR
Bensr B8 3 KGE 7404 o Safranin—fast green % ¢ ;2 %
KESd AR MR B ey B BRI Rk R
95%2 it ~ 85%2 fiE ~ 70%% b ~ 50%2 fif £ 3 A 481 ’#
&2 % 1% Safranin 2. 50%¢ fgia % @ 10 -] Pris B~ d % %
&K 4 % 4 an Safranin 4L > £ -H E%‘v A B
50%2 5 ~ T0%2 Fi5 ~ 85%2 fik ~ 95%2 FE ¢ £ 3 A4

»/

ﬁ? Yl\\*
[N

£ %7277 0.5% Fast green 2. 95%2 3% ¥ 3/ FF > @ {8
£ % 95%¢c fRie3 % A Fastgreen 4418 > £ iEie 3t &k
CERY B R L AT AL FE T R

VoW E R T
(6)§’J’u’ > ,,‘»’Fﬁ . ;‘L{,E“L ‘7";"“' F if&%ﬁl}l ’ ;%;f 3 ;ﬁf;ﬁ;% ’ lj}-ﬁbfb
fl,-v——-; ~/ "ﬁ;’fﬁ Qmml“’a&ﬁ ﬁp@* # %(15)0
R NAAE
(1) % & ~ % 22 HPLC A 47 i 1= (19
a kAL A UB10g B E X RBEHFEESE 4 r &
Pk 4mL 2 ¢ @ S0mL > Sl B 14 ) PFis g o
B o pUE 3 KE K ISmLo 2 f & HRLE R AREH G
60°C 1™ Fize o AAT 2 & 7 %
FISmLo § TEHieiR
b.Column : Hypersil ODS, S5um, 4.6 [.D.x250mm

E

BRREOM I TR
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c. Mobile phase : methanol -water-chloroform-triethylamine
(70:30:2:0.1)

d. Detection : UV 230nm

e. UV g & @ 0.03 AUFs

f. Flow rate : 0.8mL/min

g.Inject volume : 20uL

(2) = § HPLC 4 {71% i%

a. A RJE B g e ek F 33 70% MeOH » 423
RIFPS 2 i EiRkds - M 70% MeOH %%
2 10cc > £ & 0.45um g 538 g {5 1 7 HPLC & 47 ©

b.Column : Hypersil ODS, Sum (4.61Dx250mm)

c. Mobile phase : A 3% : Bi%i% (30:70)

A %% 1 0.2% HsPO,
Bz 7

d.Detection : UV 437nm

e. UV g & @ 0.02 AUFs

f. Flow rate : 1.0ml/min

g.Inject volume : 20uL

h.Oven : 40°C

1. Run time : 50min

jo B AR WiT AR R & 4eif £ 80% methanol
B - 2R RIERZZR K 045um iR (s &
A M2 AR 0 2B~ 20uL i3~ i2 7 HPLC » 47 - ik
Brldo Rk eratei Ak kF
e M2 > A2t 2 Ap B Tl o

(3) £ & HPLC 4 715 i%

a. th AL DB 10g L R A A 0 0 50ml 2 R Ae A R S
B F 2B RE IS K £ H R BRE A
FECE O PragE ek A R RS RA 1T o 1 DDW = F 3
10cc > £ 5 0.45um i pfs ;&7 HPLC A~ 47 o & *
postcolumn reactor ' nihydrin :#&| F EE 4 o
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b.Column : Hypersil ODS, Sum (4.61Dx250mm)

c. Mobile phase : A ;2% : B2 (15:85)
A %% - MeOH
B /% /%  Sodium 1-heptanesufonate +

Sodium acetate
d. Detection : UV 540nm
e. UV g & @ 0.02 AUFs
f. Flow rate : 0.6ml/min
g.Inject volume : 20uL
h.Oven : 100°C
1. Run time : 8.1min

jo TR W ERRE S Soif £ 80% methanol
Afd - 5P|R FER B S 045um R B RS 5
i %ﬂ\/%‘ni” *3’\20uLﬁ>\ £ {7 HPLC 4 47 o &
ERpERHARR - REFRLEF U B KF
BERZ AR Z 4R ¥ o

4, %% BTt

BT AT B AW OREF R B 0 Rgik ik
FWRGFL L B AR RP WS b A FHRIY L -
# Wistar ~ 0 BURAE A e #2881y g A 52 &
XX oA DEHE S o TG BT ROKE LHEBRY o

Flip  BEEE 2B G A M A< FAErRFL
> (2000 %) #rit 5 1.5-3g 2 L > FlptitF ¢ oKkt 120
mg/kg~600mg/kg 2 3,000mg/kg % = fAH EHE T F %P5 iE
FidEsk o 2N LR o F R BT TGS nHE R E 180
mg/kg ~ 900mg/kg % 4,500mg/kg °

FHAMIERLZHEY FLFRE ISP HAFRE R
B30 RHARE O0kg 2 H A E IR ES 2 P M R
B v EE ST HEZEREIE 0 LR UF R AP
ARBZ N Al (A0 BRI A B2 A 6.25)
?§3?%%#45%%W e M ENATAG DAY HE

ST E 2 R E = A B RER T E 60kgx6.25 ©
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E‘%ﬁagé%iﬁmﬁ%§?M§ﬁ%é Wip 5 A £

CER | HF BEZE R E NS
AR | B | e, 0] ) 3
A E Y g 2 2 2 s o

N 120 600 3000 180 900 | 4500
(mg/kg/day)

A R8AR§ BE
(g/day)

1.2 5.8 28.8 1.7 8.6 43.2

()P FTHEFT T &

l.# pedrt BBE &k ~FFaz it
2.5 P B /it o % 2 p B A T 24T R A 8
iffz #uiFAL (creatinine ) ~ & Sk % ¥ (blood urea nitrogen, BUN)
A pFR& (ucreatinine ) % glutamic pyruvic transaminase (GPT)
#2 glutamic oxaloacetic transminase (GOT) k& ch& it o ¥ 3+ &
PR i%e 3Opg B ﬁc‘ ZF (Cer): Cer (ml/min)=A #viFk & X+ A& 48
le + /n Jﬁﬂmﬁi—ﬁ’x}&}i c B R E T oo fj'\”i/[ﬂgtg_ I .
urine microalbumin) $& * s d A2 Rl F P E 24 ) R
Mg v F-v P (urlnary albumin excretion rate, UAER )
(ng/24h) =Fé 34 7 & (pg/mL) x24h k€ (mL)- #57 %
R R 2 “K%z**wi LEFRTE L ERLEE AR
J”ﬁﬁ"%";ﬁ’xiﬁjf’;‘aﬂ le/ﬂ\ﬂ]ﬁ'—’rOTf?fﬁ, 1‘37%‘«1 g4
(immunohistochemistry staining, IHC ) ¥t % 5%g# i* 4 £ %]+

(TGF-B;) ehik-v 2R EEFTR o

(Z) Rt &
ng;%é‘v%" 7fl‘€‘l9 ;;g;_pﬁagr]k—w\ 10% 1 @ M 4% 5
(formaldehyde) % ® » Al — =% F A& L~ [ H o> T r @

g Bk RSEELME B ER20CHHFEFS S
(BERHE 5um) > 2o r 4 ) > & 752 F 2 > M periodic
acid-Schiff (PAS)/hematoxylin % ¢ - & {s & ~ [£iz > I * Bk
BEFREGEARE T UL R AP BT R RES
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HRTE AT o TR e 4 = in #c (mesangial expansion index,
MELD) &4 gt fld 07 ] 37 41 07 AW TIkIRAE
17 R AR e g e B ATIE S0% T skakal s 27 H« *
Bt o Bl 5 S0TS% T AR Y K AR
i< i BE 5 75~100% T 5k ,w#(”) g5 8=
,wii*?*"“rx TRk BT E A AR Y o HILE T =R 24T
L pREFFF 27 ;%*{%3 B AR Ay e 8

@ﬁgﬂfg’wﬁw@u%f TiaE kT L ez FehL B A4 o
(=) L&,

B 50 B

w ‘i‘« it # 2 ¢ (immunohistochemistry staining, IHC )
THREE L 10% g5 AT FEZFLE » ?iﬁw

|, 4um*7’45’

¢ xylene WM 2 3 Fe Ok R 2 PP R K I

r4 0.lmmol/l acetic acid & #/JdZ 30 FiEEFE T ET 20 »
&

» 2184 ~ 3% H,O, 2 ﬁ%]]\ HtEiEF v 0 L2 mouse IgG iT ¥

o e r THRE 4 £ F]1F (TGF-B,) 4288 - 1% P -4 F

4 ;2 (avidin-biotin complex ) t&izfidliFim f. 545 & F » EA]
Avidin Biotinylated enzyme complex- 12 diamiobenzidine( DAB )

g4 > BisgrA % (hematoxylin) % ¢ %= {s3t 5 o

I SRt

v
e

A3t E R BB % 2 By 0 1 one-way ANOVA analysis 4 17 % £
#c > £ 12 Scheffe’s multiple range test #§ T H X B2 &g ¥4 » ~p
B 00507 > pRRE AR SR A

P\sﬁ—/‘ ETIES NE
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5%
- RRERBTH

(= )=+~ %22

W R X 2% 5 B ATES 5 B (conitum carmichaeli
Debx.) 13- B 5 & 4 ifﬂ\q‘a#w RE X 70~150cm » AL F
2 @A 3B o F AT K 25~5cm > h A 2 ARG 5 S
N R R LS AR S AR
B EEAT 167 AMRL T e foh X Sl 2
AR E I WAIF LB A e e s F s
M s BAY B N RATECETYE O BERE K
e THRATE ¢ FL RS AIE T T & o B
FoA R 0 AREF L 23T F 4 e S w3

FANENC S W) SN R N
FAE Pk FARFIAF ITRA
2 A FAFLF L 4= KB o ¢ F g
F g @ 3 i Rk R s 3R Wi
{
f

-

3 4
o

N

7Y RN e Ford e 4 .?fu}fﬁ'w‘ IR 4
chr Flo 4 B 5 L b h s Yo Bl AT 0 KA M TR o
# M % &7 aconitine 5% #/{é 0 sk fE % aconine (5 K dk)
benzoyl aconine (¥ P £ § Ef =X 4k ) ° benzoyl aconine 15 £ F_
aconitine 7 1/100 ; aconine 74 |+ &_aconitine 7 1/1000 > 7 F
L NN T
LR R RO AR B DG R

AR LI A AL I SRR AR T S B> g R
W3 e W SR R S R "El%#ﬁik ZEUT R
BB F R L 2R o 2ot t kP F kg LR B
fPdrimieficp »@VET — Aol M apY R XD Eeu o AR
7 55 ‘ﬁ/i‘)‘b'Liiﬂ‘/li’ ’4‘3*%&%:

f
P
=
B3
9
3
-
Qo
%
S

R U , s N 2 24 2N /- s
SRES GFOREIFRE AR WL Xick o LRI o E
%:%wiﬁﬁ’iﬂ\%~h¥\**&‘%%‘%%‘ﬁ*

USRS 3 T
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(=) &
5 Ef & £ "4 (Aconitum carmichaeli Debx.) 5z %%
1o 4k 0 £ 15~3 @ » B2 1.5~2® F o & m A4hd >
4w o T W s R o REE F 1 A U A
Bro TER o R REG ERBERGEASDIR YH TEE o Ty
FoEITE WG R ARG S PG E e d o Bk G T -
PEFRMK e RL o RIHA BB W E S TF R

:&;‘U;Fxlzivif;t°
GEA PR TS - HERT R R ﬁﬁxzk,
FPAux o4 REg A wHUERY APk ETHA

813% > 4 Figd MBI pak s £ o o *ﬁ%-w%~%
.G\F%wixﬁﬁ;‘%\ﬁ%&\g‘{,ﬂ\\_"—‘E";\‘Il_i)t ’i,p,;ﬁ@_\n ﬁ/ﬁ\,
\Vi’ﬂlﬂiﬁ\i,i&"%ﬁi \ZE’ %E-Y'] '/—%—\ By /J I’g%)}ﬁ ‘B‘}E‘E}i 'Egﬂ!_

E4
_L‘Kli’lu,j,l?[‘o

\J

WEF >N B <A R REI P B 0 B
DA K F A 46 PF > KO8 FF Bt FurBaEd
o TR BRI A S e B ek A

@)
%+ P EE S F (RheumpalmatumL.) ~ B + 4 %
+ (Rheum tanguticum Maxim ex Balf.) 2 Z * * § (Rheum
officinale Baill) <732 & o md fAY L+ § > - &Y fLa =+
FTRF ST HE AL LR 3R F A F T E

; 2B Lo 441 R EEPFAS S A
A% Rﬁ-‘ﬁ:ﬂ; s &R «%E,g]ljfr_\?._'l}ﬂ 12, 5 £ % 5~17cm 0 S 4

Ch At T LTS ¢ ¥ AR
ﬁﬂ’wﬁrﬁﬁ\ﬁﬂﬁJ(ﬁﬁ@é£E%@$ﬁ%@ﬁ
%ﬁi%ﬁ*wﬁﬁviﬁﬁ#m%ﬂra%y—w¢4
e WRRH O BUR F RS 0 MR (VAR RS K
AR R TR RIS - S
HREINY G E ARG BB RRPIAERK X FI IR
ded R AR R TH R o F AR sRE A T e

442



—

PEEEER F200 54

wht

FEE IX L M AF B ERAF o LB
L ARET S SEr TRy VL
~12cm 0 B /R 5 5~8em v 2R © f—i o K ¥Tm w AR

=t
[
\d

*@ﬂaﬁjﬂﬁm TR R § AR o § ok
@;goe‘;ﬁgﬁ;‘rﬁ]n LFIAG e F P FFRAS 0 B
B2~demo 2 e A F R RS S frd o ¥ ORATY F Rk
AR g R332 A F R R > L FEAREA T
RREGPET Fq o 3B SR R P 7 LA BB
g R R M F R R R

e P o Bk
J\

3
‘7“—0\

()% 1

‘%
(-

LERARZIs AP A i:ﬂ\’ha ¥ L % Pinellia ternata
(Thunb.) Breit gz s s 5 o L 4% » T EOR iR oy
Botogch SRR o LR AR L A48 2500 2T T ARG 2
o F RN~ EE ST H CRHRT c R A B
At~ 45157 Jfé%@ AR A NP S TR
Foa s AL Ee o AP e A R i E B § SRR o

EE NS B N N S N

BARE ST TR O B R A e e RS2
oo - RFRELRERT ESRR o R g B e g 2
FHEI R BRI BIRIEFLZIR CEAFIRITELR
L3 ,ﬁéﬁ%ug oA X333 0 5ivsh® % 4 il fr s
SR MU i S E X G T ORREIRTRIEY 5 H Nk Sy
o R AR PR %it“‘—'%?f%i%‘ F L RIEF 0 5 R ARl B G
2L BRI R H N B SRR Sy PR R
AR AR RO EEE RS T SN S T
ORI 4 gg Ag ME e L F
L ,

A
R #
) M
Ly ~xzeshi: 2o Aizd > 3 b v e wpy

HF R R RGOS Bk REASA YL PET T
PRI > TRF o 6 A d o i (R- )

2.5 BE UL SR P 1R 4R 1.5~3 7= » 8 & 1.5~2

443



PEEEER F2600 54

Bk oo &G Adhd o G mengdh > TBih G WY R > Rf
FF7*REgR0RF o TR B RET RBAEKRBADL
Vo ¥ T&4 o Fgqd o igdrdr o &S > P o i
a4 (Bl- )

A F e A g BT ’}3-4~50m1§_+ﬁ“’§2§‘_7~100m’

ER AR A E LIRS 3 GC AR i K- BN

P Iy~ 3Fhfk (Bl=)e

LY kg A S FIR L EERA R BALK > BT 0.8-2cm -
B OoRARFI kR AIENLA AL EF I wme (R

o

N
[

S
=K

/\
A —
ﬁzu
\v N

Lﬁ+~%,M$”¥:$@iwiﬁ£$h36’?éiﬁi

2.5 Fagr v g FEug v 0T AL ko E
B A AR (R ) e

£y ‘?%L;,k);{'—'-\i‘l 9?'%51,’}};?‘»}%] N %‘%{r

tied X% ﬁ’:,fsgf?%‘z*? O —g LR G RA
B i A dmre o LIRECTE AR e 0 N F AT AL, & o
s (B )
SRR EEEREN
B EZ % 2 HPLC A 45 B4cB = “r7 - £ 2 B 5 079 lg & 5
e aconitine 7 & % 8.29+0.0lmg ; e §_1g % Z&+#7 7 1 aconitine & &
Mo VARG Omg o
(-)4%:d HPLC =+ 2 8 #3 Ig+ % H emodin 5 £ 5 47.34
i0.0lmg (B~ )o
()X %:d HPLC Tz #5-F 5 1g X § H glycine 7 £ 5 36.62
+0.02ug (B4 ) -

444



4

PEEEER F200 54

LEPPEREHHEE ¥ A AWEZ TS 75 TP
HER

%Y VPRI B R HBE R F L e q
%ﬂ°?%3¢%£m?%%ﬁlﬁﬁi%ﬁiﬁ,*ﬂ%@ﬂiﬁ,

%gsiiﬁg*v@* (%-)

5o i iia%%:a‘_iaﬂg %E“i [ %ﬂé_:‘ﬁ‘éﬁﬁﬂ'rﬁ-%*?%ﬁ%é L
ZBYEEIR (£2)

(-)#FEaR Aok -t o &SBAH (ROK) 229 e &
&< &= 5 Hp ﬁnii@:}%aﬁ 2()()go P A G FEE

RenT o s §iofa& a3 8 (RO K) 2 %0 PR e ik
B HY rsfsxﬂjisf_ﬂ ff'u‘* B nTiaEagx it a&ad
MAE et Qe RS (R-frk o )o

(C) Ak T BEHPF > R A (ROK) 22 50 HRE
€< 85 & T kg 5 400mLe 42 v < 8T a4 K&

TRE G M A HEIL IR BES S AR e BE R en

Tiafg kg e s mMAE RS (R-frkZ

LEHDPFFRELHET < e ¢ 4 L Ean@

(= )3 ennie

i

M-

B

o

v\“‘

A A (RO k) ATz 4 B> %3 L &FHEN
+

+ (3,000mg/kg/day) — 7 {0 4 i HP = @t e R
EFABAARR AP R BENRTRESRE (22 ) %
Eisay - B A4 MR E S (120mg/kg/day ) s &
T?“'ﬁi]n.jﬁ" GOT 2 GPT #&ie v 3 (&2 ) 2§ » = A
Pk % (BUN) enZ MET 3 ¢ FILEHE g K8 LG EDR
P Em G PR L (L2 )

(=) & s énie

dodow w0 BE- B G5 AREtARE B A (RO KD
W 4 R fcE o 23 3 A E L (3,000mgkg/day) ik B
i B GOT thi i & & chil$ - W REL NS = B bk
g AR 1§ (120mg/kg/day) s+ R¥# 55l ¢ GOT =

445



PEEEER F2600 54

[a;g s/‘ rgf?—lflj

=

cH b g nliciE F R R IR o K EL DY

f #f (3, OOOmg/kg/day)m« RHEL BEF THRARE(EZ )
o AR ERZOEZ B > 3AE E (3,000mgkg/day) £ FR
@«QL¢%$(mm)m%m$*gl4(%m)

(=)= spenie#

""J = \Fﬂh Ji
:J“J

G- B ARG A (RO k) A2z + B E
Bl o g M HE (120mg/kg/day) T s B iﬁif,: fat W 75
EAREF AR (A2  LELOS B > AREF
# £ (3,000mg/kg/day) % s2ehx B ¥ 5 5 ¢ GOT 2 GPT
Bk F (Fe)ewd > AR § (BUN) dhd R
P FIGERE O MS AR EDFAY TR P HENLE (L

)
()% § enie®
AF P A AREMESNTEY T RELHE S B KR
iﬁﬁﬂiﬁjﬁﬁ/‘:—l’pﬂ}‘ Ay g LB x’b”ﬁ'ﬁl‘ﬁm]‘i"[/,ﬂii:{/&:
BOH 2B BAF LA E YW aen®r (L7 )

HE- B A& AR (RO K) Bz~ R &S
¢ &€ (900mg/kg/day) = F = HH i Jf: GOT efici® 3 ™ "%
LG o MBS R B > B FHE R (4500mg/kg/day)
%EﬁkflﬁGOﬂm$m$ﬂgP4(*‘)

FESGDE =B > A8 FAE (4,500mg/kg/day) % ¢ A&
¥ (900mg/kg/day) + § 71+ & H 5 fj"\'% ¥ (BUN) g4 miEs
b B A (RO K) mdBz ~ BT HER > @825 3dten
AR (£=2)-

()& g e
ARG Fz B &Y H#HE (900mgkg/day ) = E_F HE
(4,500mg/kg/day) enX % {5 ¢ MR A F ARG (£T )o
PHmAFREPEHENEE K B fJ\,d Z et b Fq 2 MR
Fhend LE R BEE OS2 B % E T (RT ) R
=B > mAE (180mg/kg/day) fr7 & £ 2 (900mg/kg/day )
PEROEF A RL 2R 5 R 7L
% # 2 2 (4,500mg/kg/day) hL § R E G igIE iT% (£7 )e

446



Ve

N

PEEEER F200 54

R i o« B fiE ¥ (BUN) eh& REX 7 ¢ F]X § &4
T3 MALREFPTORFA P HEDLE (42 )0
CHEPFEREFHEL Y BRRZ 1L¢}:]gtﬁqgg§z

hod = T o FRIES LY MBBERFAS 3B (LR
< ek ® ~ k9 (urine proteins) 14 % #UAL A f" (creatmme
clearance ) 24 -] ¥ é F-v ¢ F (UAER) hA JLE Y 1 4k & %
A (RO-K) eglz ~ BUATIREER » e X3 §F P REDLEM
oA S FRIESF S RETRARFLEI B BERARG AL IR
Foo e £ RH (RO K)IL2 ~ RApyvfr 3 €53 PR DL R o

X @%—%@3’ FRIZESFHDT ¥ ﬁ!%"”’;ﬁ}%ﬂg g 5

BHBTE R E T o &G H (RO K) AT & &
: F;ﬁ%%ﬁ*“" H £ (600mg/kg/day) 3 #E (3, OOOmg/kg/day)
Q?FR?SIEHfa’ﬂfl%"lﬁ%ﬁﬁ&?m”apﬁﬂmii% BEUF
HE 5 (3,000mg/kg/day) AT+ 8 H Tk gy Fg{‘f,,me%ﬂ e
B P& (RS (A) ) o d FKF ok dpdkc (MED) %
t(B-+(B) ) v g 3% R 3 HE 4 F (3,000mg/kg/day)
FedBenh BRE TIR R e < SRR < 8 5 A 83 A (RO k)
oA R HciEen 24 B aay 3 B R ZAEHS (3,000
mg/kg/day ) # & % & (3,000mg/kg/day ) rJ2 e~ HE THBEE o
e iR R N S ARG B A (ROK) 2~ R#TFHKEF16~18 & -

B =B ks HE (900mgke/day) & £ % & E (4,500
mg/kg/day) + § chx B> # RIRMEF Fwre v A hm gk (F-
- (A) ) - HE A REFR =B 7 HE (900mg/kg/day)
& E % AE (4,500mgkg/day) ehd § o TIRAEE T 0 4 A ol
AT A (B - (A) ) o d THF Tkt fplic (MED) o%
v (BLt- (B) )va:a@F 3B R 3HE (4,500mgkg/day)

L F RSt B RIRME T et bR A N AR AR L
g2+ er;flﬁ'{mmIS RN R - &Q?P%Fé&?‘gmyéﬁkj%%
(MEI) e it4c@l+ - (B) #7157 o

~ P FRERFHEH I A RTRYE S L TS

(TGF-B,) # R 15

a3 M (ROK) 22 A B> 3= " &aEFRE
Tk B 2 ﬁﬂﬁf?ﬂ iE* T FoHEY L4 BT :*f;”ﬁ@}i‘

447



PEEEER F2600 54

B
SriEr T A &z%"-’%“%ﬂ 4 £ FF hE R ‘% “%‘*? (@A—ﬁ
S %L'II#”FR’** R EEE T
gy A (RO k) Au2z + Rihdk RE
3K (4 500mg/kg/day ) > * #HE_L * §
%x@ﬁa it A EFF AR 27 (R-L=

448



PEEEER F200 54

it

2
I

rr'\\

5 BBy ¢ 7 F aconitine = 4~ > & HPR* T F] aconitine € E 4%
v B S 3 B e Bs o m ERE Rk 7
VER G P FPE g ajert i 2 e i a TiagE L 8
PE S EY e L AR (RO VK Az BT BCE M o
oS AENAR AT - BT B EABFR TG T
wE F AP 24 HpRsgi £ 4 (anthraquinones) ° Flm ¥R ELH ~ &
Mﬁ@mmaéwmh

\4\' /3’
da

a

EI- - S I S A O S A LT B R
EgvkﬂlﬁécmTﬁﬁ‘ﬁ;,ém&ﬁgj AR o EF b
iz 2 3| > GOT v GPT ¢ j85F¢ fFcd &k » Flpt o ’J\“‘ GOT
‘%mwﬁﬁﬁ%“?%”%ﬁ%i“ﬁ%ﬁﬁfo@a’mﬁ?%m
AR ROER L AR ~ o BRaeR aiRE o % A H-T‘P;?ﬁg' ,,; et fL #F_l T A B
L - ipHr GPT#RE & -woﬁﬁ&%QLﬂ§é GOT #c @ 83 B
FREH ST - B XTI B ApEOT& S 3 A (RO k) Au2

LR fg;,;g a5 ¥ §_ > GPT th4 I E A6 % w3 % (RO k)
e JRR AL AR AR TN G EFHEH Y LT EIR
BB G  ERABAL BB IR A NIRDFE- H TR o

o5
rrh‘\,

-

(\,

AR

it
S

APERBIN LR E A F EGRNAEL geniTr o X HF R
fed b gk L AP R FF 0 2R E L Pyl ALF &R
FIRFHS AHMERE RERDPMME - J A ERFNSE D EE
JRE > F - H P SReE (7P o e ¢ %ﬂ%é&ﬁ”’\%i
W sahk  REFERF Y THEP > L F s 4 emodin £ 7 f,ﬁ—’”—
“”B?L?%% LS VR Y E S LT ERR S B
£ (900mg/kg/day) = F ehx &30 % - B2 {8 n ’ZFJ%“ GOT h#icia g %
BT g > R FLEEHEE T - - %= B {6+ & GOT #iap
g2 o BT T EF ~ F % B (total rhubarb anthraquinones, TRAs )
fF Rl BT R B R °?°%ﬂ%~wﬁﬁ“b*
(anthraquinones ) ¥+ & &3 (5 Jpi= B (targetorgan) ¥ it 1 & &
#oar g0 skm s 3 op A G 3 EATFR Sprague-Dawley ~ B&
HIRT 3 HEHTRAs ¥ 51 < F fg b g kmre F@‘rﬂgﬂfr%%‘r ) B3RS
F ey 4 ap 0. mp ’éﬁﬂfﬁa%ﬁ*p PP RS e g
%w%%ﬁaég SRR G B R o

A2

BN

1 ik

—h

—_

':\_;'
3
gl

ETTES

449



PEEEER F2600 54

2 fkEE (BUN) ¥ S fphk § % o adpth R AfcE? 5 < 3
0OE AR ER R 2t ’J”f%ﬂ“ﬁiﬁi (creatinine ) B¢ -8 _2L-§ & %
THRpE ¥R THNRERDRERE TRBORTEL
FAR A FROR O i

Flot o Hipriw 5k ¥ (BUN) from # B’Uﬁﬂ‘& ( creatinine ) #c it
g s R R FREHFIRT Bbﬁrﬁgm%"ﬁ%j’m'%*ﬁ 9 o#
it 4 £ #]3 (transforming growth factor-p1, TGF-B1) &c 3 11" = v
(collagen IV) %2 gk 39 (fibronectin) 4 R > T drd|mPe ob 2
B (extracellular matrix ) A4 f# » & T AR B AR FL & hd 4
@Do % 5 i - N THEFHFRESFEE G L RS g 2L
%%-‘5 BBHBEIRT T I R2ZETRS M TP - HHEES

%";ﬁtif’r Iﬁwﬁkﬁﬁ;w 4 E 7S (TGF Bl1) 2 MEGEL - F RS
SR MAPEAASH A (RO K) @2 A R F=B KIEFHE
I ﬂ—\—‘gm“ R 7#%H A r’;}éﬁ»ﬂ it F ,5,,")9 ¢odg L4k
%]+ (TGF-B1) 3 BEARDOBMA D E PR EA Y o T Rz
FILE P 0t R R OIEF T A FAIRTERE N 2 & TS
(TGE-BL) th# it X L enie® { 3P A -ie- He & BHREEH A
AR RS R0 B GEH Y A E (600mg/kg/day ) 2 H_B # £ (3,000
mg/kg/day ) i FPR* 3B 2 1o X REFWMET Fiwie ¢ 5 4~ 0F2)
AHFUFHEELEE (3 OOOmg/kg/day) FedZ s BH Tk R e
Pt R T SRR P AL F 2 R R g Tk
Eiz B2 H %*«mﬁx;%mz%mr% Ao waend AR S AR A E
PR FRESFEREHRE2B > RFTHG IRPBE - R
FREAGI A SRS A ELT oY R A EFHENEF T oY
CE B (S BTSRRI B B S o p b < F O R RE
iT* T r}lfi?‘ﬂi%"’ﬁ&’}ﬁ? e niE L L % ﬁﬂﬁﬂfﬁ.@{ ;f;,};l 17 5 Ak & &
FTREILETPFIRAETEHE G ok mERAo L 4 - Fp > FRLY
R*EFHEPA I L F L g AR F LR EERFT ALY
BEREE AT 2B o b PR T A RS ERE L Ry
EEEBEM(FE F 2 X 2)E P LEHE R 7 A2E 600mg/kg/day
(#5  AJERAE L7428 5.8g/day) 5 Pl 23041 8 F L3
k) R R ! 2 A28 900mg/kg/day (# 5 A 4 M RHE A A
B 86g/day) FHT R R REEFT AR HEIRY S8 FRIEH
IR PR s g o

450



PEEESF F200 54
AELPETES R EATFH LTI REL Y Fx r
et I F LAFRERPCEEAMY T ERY X 2375 2 o
,1’ &ﬁ ;}’H_f‘rmbij o l\? { d\;;é'),l_é: ]1-‘17)3 aﬁgﬁ%%’;\ﬁ;pg IJIJ’&L"%"S’}'J
YL L REH LT B R B  ER A B B SR
B MBS SR S5 LT ERA B T e
EASTT R
=1 =2
S
AETFEART ARRELFY FELR 6 7 H %Y CCMPIS-TP-014
BEGT e R AFE ORI R A > F ke

451



PEEEER F2600 54

2~ 57 %

LARFH - A28 - < 5§ L2 5 1998 5 542-575 o

A
f
2ARPRA DB KT Fod TETRERLANM 2 PR o FrRiEd B F
LR e¢FmTE> 5L 2003

e

3 H AL MR ER T o T AEE 19945 6 2831 o

4.Hikino H, Konno C, Takata H, Yamada Y, Yamada C, Ohizumi Y, Sugio K,
Fujimura H.: Anti-inflammatory principles of Aconitum roots. Journal of
Pharmacobio Dynamics 1980; 3: 514-525.

5.Wang Y, Wang S, Liu Y, Yan L, Dou G, Gao Y.: Characterization of metabolites
and cytochrome P450 isoforms involved in the microsomal metabolism of
aconitine. J Chromatogr B Analyt Technol Biomed Life Sci 2006; 844: 292-300.

6.Liou SS, Liu IM, Lai MC.: The plasma glucose lowering action of Hei-Shug-
Pian, the fire-processed product of the root of Aconitum (Aconitum carmichaeli),
in streptozotocin-induced diabetic rats. J Ethnopharmacol 2006; 106: 256-262.

7.Liou SS, Liu IM , Lai MC, Cheng JT.: Comparison of the antinociceptive action
of crude Fuzei, the root of Aconitum, and its processed products. J
Ethnopharmacol 2005; 99: 379-383.

8.8 A& I ATHY HA L (1) AT AR P 2 1983 & o

9.Marki T, Takahashi K, Shibata S.: An anti-emetic principle of Pinellia ternate.
Planta Med 1987; 53: 410-414.

10. Chen JH, Cui GY, Liu JY, Tan RX.: Pinelloside, an antimicrobial cerebroside
from Pinellia ternate. Phytochemistry 2003; 64: 903-906.

L3P ¥ F L en? FELFETER o 7 FHFA 200751319799 -
#

12 foakid 10 ER ARG REY 2L TR LA e P s Y 1994
14 2 71-72 -

3.HY & FIF A TRA 412 R 20 Fejps (57 o § 7 FRrps
2006 ; 13 : 224-225 -

14. 3R 7% 2 AF > { GRS I FRET R DBROGRR - L FERE
#2006 ; 27 : 16-18 -

15. 5B % 2% FHz gw (1) (Fsclatr? S 85 & 6% A (2002)-

452



PEEEER F200 54

16. Hikoto O,Yasuo S, Noriko TS.: Determination of Aconitum alkaloid in blood
and urine samples.l. high-performance liquid chromatographic separation,

solid-phaseextraction and mass spectrometric confirmation. J Chromatogr B
Analyt Technol Biomed Life Sci 1997; 691: 351-356.

17. Border WA, Okuda S, Languino LR, Sporn MB, Ruoslahti E.: Suppression of
experimental glomerulonephritis by antiserum against transforming growth
factor B1. Nature 1990; 346: 371 - 374.

18.Kentaro W, Makoto N, Youkichi O.: Effects of chronic administrations of
aconitine on body weight and rectal temperature in mice. J Ethnopharmacol

2006; 105: 89-94.
19.2m ~ FIR= A5 ena gliv* =y o 7 FZ 52006 17 1 710-711 -

20.Yan M, Zhang LY, Sun LX, Jiang ZZ, Xiao XH.: Nephrotoxicity study of total
rhubarb anthraquinones on Sprague Dawley rats using DNA microarrays. J
Ethnopharmacol 2006; 107: 308-311.

21.Hong SW, Isono M, Chen S, Iglesias-De La Cruz MC, Han DC, Ziyadeh FN.:
Increased glomerular and tubular expression of transforming growth factor-p1,
its type II receptor, and activation of the Smad signaling pathway in the db/db
mouse. Am J Pathol 2001, 158: 1653-1663.

453



PEFEEE F20H ¥4

.,
\e

IS

Mo
’

454



¢ %%ﬁiﬁ 5208 %4y

455



¢ %%ﬁiﬁ 5268 %4

K1

CPR

10X

40X

Kl 424 A
CPR: - = £ &
Vi ¥

)

Nl

456



K1

sta Bk ok
v:iEg

(40%)

Bz

() PR

457

¢ %%ﬁiﬁ 5208 %4y

(40x)



CREEL B 26H 4P

. R :
ca t K RRA i
Xy - %\fﬁ’rgrg

v

muc

ca

’ sta
ca

(40x)

KI: ?ha g m AR sta @ ik A
Muc : A% foe p: A mre

(10X) Ca:iﬁﬂ%aﬂa v %?

AN

458



CEEEE K 26W F AP

250
A
5 ER
200
150
g
100

1)6.767 aconitine

minutes
60
2 7
X ZB
40

mv

minutes

Bl- & F %% HPLC B

459



CEEEE K 26W F AP

100 - R R L R S R

sod R SR TR R R TR TR

5 10 15 20 25 30 35 40 45
minutes

B~ + % HPLC B

4 6.6 8.1

glycine methionine

minutes

1 X% HPLC B

460



SREEEL 2P %4

4 (3000 mg/ke/day)

X #(120 mg/kg/day) X #E(600 mg/kg/day)

461



PREEESR 200 ¥4

1.2 1 b
S
> .
= b b
= T b —
- o —
= 0.8 -
= b
= 1 b
—
= 0.6 - b - -
2, o —
@
S b .
=11 I
2 0.4 - -
o~
#”
<
=
T0.2
0.0 -
* N ~ ~ ~ ~ —_ —_ —_~ —_ —_
A% T 3 Z F 3 : F B %
= = ) o k) =) o - S
~ ~ =~ ~ ~ =~ ~ ~ S~
e o on &b e e gD &h 2D
4 4 s 4 s s -4 4 =
= = = &0 en en &0 &0 &0
=) = g g g g g g g
< = = S S S S S S
N (=) (=) [\l f=) S Q S =
- NS S — O S — NG S
— bt o™ ~ ~ o ~—~ Nt A
\‘E\& ET t; Vt’ r“v : {ﬁ,‘ :4‘3\*(‘ ;{\/
“uf? E =) = = 3
w2 af? wuf? = - 3:' g ag v

Bl At s §EHEH 3B 5 Wistar 2 B3 THHBES 5 (400X)
2% - B: %».3,_'?.56:?"‘ Eﬂ%"’-’?ﬁ@%ﬁﬁm’?é%—k;}%&o & ‘E&%; 5848
L2 1 meanEse & 7 0 P<0.01 & e ddh s 13 A (RO KD

462



‘ * 2 (180 mg/kg/day) | * 2 (900 g/kg/day) ¥ 2 (4500 mg/kg/ay)
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£ 38 (120 mg/kg/day) & 58 (600 mg/kg/day) £ (3000 mg/kg/day)

Mt (120 mg/kg/day) Kt -F (600 mg/kg/day) fit (3000 mg/kg/day)

R #(120 mg/kg/day) R (600 mg/kg/day) A #(3000 mg/kg/day)

BL- @Fa&sgREH3IB &+ Ry T 4 £ 53 (TGF-81)
L84 (400X) B o
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¢ %%ﬁiﬁ 5268 %4

X% (180 mg/kg/day) A% (900 mg/kg/day) A # (4500 mg/kg/day)
F & (180 mg/kg/day) 2 (900 mg/kg/day) & (4500 mg/kg/day)

Btz @&e<xFALE3BY S+ RPWTHE 4 £ 75 (TGF-B1)
RS E A (400X) B4
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CREEE B 26H ¥ AN

- AL EFREHHEHLITAEMEINZIESFL RS
7% i 5 5ok
R (g/rat/week) (g/rat/week) (ml/rat/week)
B
,g | 440+ 9.5 20843.4 404+4.5
'if + (mg/kg/day)
120 381+ 5.1° 194+4.1 335+3.9°
600 391+ 5.7 180+3.9° 312+4.7°
3000 361+ 3.3 146+3.6° 217+5.2°
& #F (mg/kg/day)
120 375+5.3° 18943.5° 350+4.3°
600 370+£5.2° 178+3.8° 341+4.5°
3000 367+4.8° 17243.2° 32745.1°
% z2(mg/kg/day)
120 401+8.5 165+3.2° 342+4.4°
600 353+5.3° 166+3.7° 326+£3.9°
3000 370+3.4° 162+4.0° 303+4.6°
§ -
/a | 478+ 8.5 21343.5 406+4.8
it + (mg/kg/day)
120 443+4.2° 199+4.0° 337+4.9°
600 46145.0° 19443.2° 3274432
3000 383+4.6° 161+2.9° 242+4.9°
& £ (mg/kg/day)
120 4234+4.7° 18442.9° 350+£3.9°
600 42245.1° 182+3.4° 334+4.8°
3000 4174432 179+3.8° 315+4.5°
% z#(mg/kg/day)
120 455+4.7° 198+3.1° 335+4.3°
600 42243.9° 195+3.0° 330+4.6°
3000 42143.4° 166+4.6° 312+5.1°
EE
A A 519+ 8.4 208+4.0 407+5.0
i1+ (mg/kg/day)
120 492453 % 20243.6 352+5.3°
600 495+4.8° 18444.1° 337+4.5°
3000 438+3.4° 152+3.8° 22342 4"
5 7 (mg/kg/day)
120 463£5.6% 1884322 346+3.4°
600 471+4.9? 1854292 334+4.5°
3000 439+3.9° 1794332 318+4.8°
% z&(mg/kg/day)
120 496+5.0° 198+3.6° 350+3.5°
600 4724437 188+4.0° 342+4.1°
3000 467+4.7° 147+3.8° 315+£3.9°
FoBchp i 68 & % KA FT5E > Y mean+se & 7 o 1A (RO -K) ARz
EAT1E e i® 5 B = o °P<0.05 ; "P<0.05 0 % _*ﬁ'{mw«s&mmx | (RO k) A2z

L AR BT RE 2 R
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PEEEER F2600 54

FAET & § FALEIHIFAEBENZES LTRSS
- 8=3 Be &8¢ £k £
B % (g/rat/week) (g/rat/week) (ml/rat/week)
$- i
% A 535.2+9.0 207.5+3.6 409.2+4.5
% % (mg/ke/da
! (188; glday) 507.4+4.5° 170.243.6° 313.444.5°
900 502.6+5.7* 176.4i4.22 355.6i5.6z
4500 490.2+4.6 128.7+5.3 226.1+4.8
.
% (llgg/ kg/day) 486.7+4.5° 174244 .4° 342.344.6°
200 478.1+4.6° 171.545.1 323 4+4.2°
+3.82 +3.52 +4.5°
4500 493.9+3.8 159.6+3.5 283.6+4.5
- 'FJ ’ 533.2483 211.343.7 402.7+5.0
i
= % (mg/kg/day) 503.1+3.5° 207.4+4.1 428.1+4.9°
180 497.4+4 5 185.6+2.9° 390.8+4.6°
900 486.7+3.4° 189.3+3.0° 364.4+3.1°
4500
L (mg/kg/day) 493243 4% 204.243.3 372.2+4.3%
180 456.5+4.5° 195.4+4.0° 365.344.5°
900 487.8+4.1 165.7+3.8° 334.6+4.4°
4500
P 568.2+8.6 205.1+4.6 406.7+5.5
Al |
* % (mg/kg/day) 526.4+3.6° 170.4+4.0° 438.9+4.5°
120 517.6+4.0° 164.2+5.3 419.745.3
500 517.1+£3.2° 159.5+4.0° 416.4+3.2
4
23 ri O?k day) 534.3+5.0° 165.3+3.2° 392.1+4.4
1 86"’ giaay 476.144.8° 159.543.6° 379.6+4.1
900 520.4+3.9% 155.6+3.3° 354.3+4.0°
4500

F g s 6~8 &« BATEFLISE > M mean+se & oF o 143 A (RO -K) g2 +
R 9 i S R 2 o P<0.05 ; PP<0.05 2 michhAn it 1 A (RO k) AUz
T ¥ AR EBRERELATE B2 VR o

>
% 7

N
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CREEE B 26H ¥ AN

%=z @ﬁﬁ?5@%%ﬁ%ﬁﬁ*ﬁiﬂ§§%ﬁ%ﬁﬁ%§
7 ey .
7 3 # (mg/d) "8 FpE (mg/dl) 4 7 i (mg/dl)
- i
,g d 123.4+3.3 742+ 5.1 35.0+ 11.2
'if + (mg/kg/day)
120 132.0£2.9 78.0+ 3.8 37.3+ 12.0
600 127.6+ 3.1 80.9+ 4.0 54.1+ 8.1
3000 107.7+3.5° 81.5+ 4.1 49.1+ 9.8
% 5F (mg/kg/day)
120 137.4+ 3.4 71.2+3.5 53.8+9.8
600 128.0+ 3.5 80.6+ 3.8 46.4+10.7
3000 117.6+ 3.0 77.1+ 3.1 44.6+12.2
% z#(mg/kg/day)
120 132.7+3.3 79.5+ 3.8 61.4+12.0
600 124.1+2.9* 84.7+ 4.0 41.1£ 9.0
3000 118.1£2.6° 71.1+ 3.6 34.4+9.8
(3
,MJ 137.7+3.5 81.8+5.2 56.1+ 12.0
'if + (mg/kg/day)
120
600 1345+ 3.4 91.5+3.3 54.1+10.1
3000 136.1+ 3.7 91.8+4.3 89.1+11.0°
5 2f (mg/kg/day) 133.1£ 3.0 82.7+3.8 62.1+12.0
120
600 123.5+3.4 89.3+ 4.6 71.8+10.2
3000 138.0+ 3.3 73.2+ 3.9 73.2+12.0
% z2(mg/kg/day) 143.0+3.2° 76.0+ 3.6 65.0+ 11.0
120
600 139.2+2.7 92.7+ 3.4 66.7+ 10.3
3000 127.8£2.9 85.3+ 3.1 68.5+ 11.8
149.1+3.0° 99.0+ 3.6 44.0+9.5°
NN
7
i+ (mg/kg/day) 132.4+ 3.1 70.8+ 5.0 75.0+ 12.0
120
600 132.0+£2.8 83.3+ 3.6 61.5+10.1
3000 130.2+ 3.0 69.8+ 3.3 63.7+10.2
% ¥ (mg/kg/day) 99.0+2.9° 59.0+ 4.0° 79.0+ 9.5
120
600 125.3+ 3.0 73.3+ 3.6 83.5+ 11.2
3000 124.8+ 3.1 74.6+ 3.9 64.0+ 12.0
% z2(mg/kg/day) 109.5+3.2° 68.6+ 4.1 58.6+ 10.3
120
600 128.5+3.2 86.0+ 4.1 86.2+ 13.0
3000 125.1+3.4 80.6+ 3.9 81.8+12.9
77.5+3.0° 44.5+3.8"° 50.5+ 12.5
F g s 6~8 &« BATFLISE > Y mean+se & ¢ o 143 (RO J\) LU S L
BoE L HPR 0 'P<0.05; "P<0.05 0 & mfcFpApit A (ROK) AUz o oF + 832 B

F‘é?F'“—q_h Ti¥ thlﬁ'7 PL§&°
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T ¥ AR EBRERELATE B2 VR o

470

P BRI AFALTHIF A R ¢ TR R R
9 2% ERE R v iR R
) (mg/dl) (mg/dl) (mg/dl)
%= B
3 | 140.0+ 3.1 77.0+ 5.1 77.0+ 5.1
+ % (mg/kg/da
" (185 glday) 130.3+ 2.9 81,24 4.1 88.3+ 11.3
500 109.3+ 3.0° 573+ 4.0° 65.8+ 9.3
4500 131.8+ 3.1 73.8+ 3.9 79.0+ 10.2
x /ke/d
% (lrgg g/day) 137.5+ 3.2 81.5+ 3.4 92.3+9.3°
900 130.3+ 3.0° 77.6+ 3.7 87.6+ 8.1
4500 129.8+ 2.9 71.1+ 4.0 79.5+ 10.0
E -
151.7+3.2 94.5+ 5.3 94.7+ 8.5
3 Al
= % (mg/kg/day) 1474+ 3.5 86.5+ 4.1 66.2+ 8.1°
180 141.6+3.1° 79.0+3.9° 72.849.2°
900 153.3+2.9 83.0+ 4.5 64.3+7.8°
4500
L % (mg/kg/day) 1493+ 2.6 92.6+ 3.8 75.5+ 8.3
180 140.2+2.8° 81.6+3.5° 771+ 9.4
900 145.5+ 3.0 82.3+3.6° 69.0+7.9°
4500
£z @ 144.0+ 3.1 81.8+5.2 103.2+ 10.4
/% ;g?lj a a b
4 % (me/kg/day) 152.4+2.1 703+4.1° 43.4+8.2°
120 149.0+ 2.4 65.744.2° 463+73"
900 154.54+2.5° 59.2+3.9 34.0+ 6.9
4
g (sr?lo g/day) 1433+ 2.9 69.8+ 3.8° 593+ 7.6
18§ glaay 160.5+ 3.0 59.544.1" 423+9.8"
165.24+2.8° 71.5+42° 71.0+ 8.9
900
4500
F g s 68 £ < BUATIEETEE > Y meanise%\ﬂ'ol %A (RO k) pd2z =
Rer @B E L 4R 2 o P<0.05 ; °P<0.05 » ¥ e ey o 03 A (RO K ) @2



PEEEER F200 54

AT RELS STRFHHDF A RL R R TR AN A e
7
7 By GPT GOT blood urea nitrogen serum creatinine
) (mg/dl) (mg/dl) (mg/dl) (mg/dl)
- B
% A 47.6+5.6 68.8+54 16.8+ 1.8 0.31£0.02
*i++ (mg/kg/day)
120 454+ 4.7 67.9+5.3 17.0£ 2.1 0.28+0.03
600 50.9+4.3 85.1£5.7% 18.1£2.3 0.33+0.03
3000 82.0£52° 91.0£6.0° 18.9+ 2.0 0.42+0.01°
% 5 (mg/kg/day)
120 54.8+ 4.8 92.0+4.8° 14.6£2.0 0.31+0.01
600 55.8+4.9 91.6+4.9° 15.5£2.3 0.45+ 0.02°
3000 55.7£5.0 93.3+4.5° 16.6+2.1 0.52+0.01°
% Z#(mg/kg/day)
120 38.2+4.9 73.8+£5.0 14.5+ 3.1 0.29+ 0.02
600 48.0+ 5.2 73.0+£5.3 17.1+£ 2.1 0.34+ 0.03
3000 48.5+ 5.4 81.8:4.9"° 16.7+2.0 0.39+0.01
5= i
% 32.0£5.5 59.1£5.3 17.1+£ 2.0 0.36+ 0.03
"+ (mg/kg/day)
120 41.4+4.7 743£5.1° 16.8+2.2 0.34+0.03
600 39.2+5.2 78.7+5.2° 16.8£2.3 0.39+0.01°
3000 55.7455%  87.5£49° 15.6+ 2.4 0.48+ 0.02°
5 #F (mg/kg/day)
120 34.0+£4.8 77.1+ 4.8 17.3+£ 2.1 0.31+0.03
600 39.6£5.3 64.6+ 53" 16.4+ 2.4 0.48+0.01°
3000 43,1+ 5.6 77.5£55% 17.7£2.5 0.54+0.03°
* z2(mg/kg/day)
120 347+ 5.7 80.8+£4.9° 16.4+2.0 0.36+£0.01
600 50.5+£4.9 76.5£5.0° 15.7+£2.3 0.38+ 0.03
3000 49.5+ 4.8 103.7+ 4.8° 17.0+ 2.3 0.42+ 0.02°
L=
% A 37.8+6.0 71.8£5.0 164+ 1.9 0.41£0.01
*++ (mg/kg/day)
120 26.0+£ 5.6 74.5+£ 5.8 17.1+£2.3 0.36+ 0.03
600 334+ 4.6 69.1+ 4.2 17.1+£ 2.1 0.45+0.03
3000 30.5+ 5.0 69.5+ 5.7 16.9+ 2.4 0.52+0.02%
& 5 (mg/kg/day)
120 39.2+5.3 84.0+4.8° 15.7£2.4 0.42+ 0.03
600 31.0£5.7 82.0+£ 5.8 16.1+£2.3 0.43+0.01
3000 35.0+5.9 76.1+£ 4.2 18.4+2.0 0.51+0.02%
% Z&(mg/kg/day)
120 36.1+ 5.1 77.7£5.0 16.7+2.2 0.42+0.01
600 41.1+54 79.0+ 4.9 17.8+£2.4 0.46=+ 0.03
3000 50.5£5.6° 61.5£5.3 14.1+2.8 0.47+0.02

X Efcdy i 6~8 & 4 BUAT{E LIS > 1 meantse %7 o M4 (RO AR ) rdZ2 +
R4 B E 5§ 0 'P<0.05 5 "P<0.05, & m¥eHpAp ot i3 Al (RO k) Az
L R R 1id8 Tk SENTE
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7 BFHLFAFALEHEIF S RL R FRERTES P A '“#ﬂﬁtm
vy
R By GPT GOT blood urea nitrogen serum creatinine
KR (mg/dl) (mg/dl) (mg/dl) (mg/dl)
EI
% 48.8+ 5.6 74.0+ 5.3 154+ 1.9 0.48+0.01
= % (mg/kg/day)
180 49.8+ 5.6 64.5£ 4.6 14.6+ 1.8 0.45+0.02
900 455+ 4.9 58.5+£5.2% 14.3£2.0 0.42+0.03
4500 52.1+5.3 72.3+54 13.0£ 1.9 0.53+0.01
£ % (mg/kg/day)
180 50.8+ 5.1 74.8+ 5.1 142+ 2.0 0.36+0.03%
900 46.8+5.2 70.1£ 4.9 14.8+ 2.1 0.44+ 0.04
4500 49.5+ 5.3 63.1£3.7% 153+ 2.1 0.50+ 0.01
=B
A A 54.3+5.3 70.8+5.7 13.9+£2.2 0.43+0.02
= % (mg/kg/day)
180 57.0£5.3 67.7+ 5.1 124+ 23 0.39+ 0.02
900 56.0+ 5.4 88.0-4.8? 13.9+2.4 0.30+£0.01%
4500 58.0+5.3 953+5.1°% 17.1£ 2.1 0.40+ 0.02
L% (mg/kg/day)
180 46.6+ 5.1 78.1+ 4.7 124+ 22 0.42+ 0.03
900 62.3+4.9 84.6+5.3* 12.9+2.4 0.35+0.02*
4500 72.3+4.8% 86.1£5.0% 12.9+2.0 0.27+0.02°
N
i A 52.8+ 5.0 72.4% 6.0 16.0+ 2.0 0.48+ 0.02
% % (mg/kg/day)
180 48.0+ 5.0 62.1+ 4.5 14.6£2.2 0.41+0.01
900 66.3+ 4.9 81.3+ 4.4 19.54 2.0 0.50+ 0.03
4500 68.5£53%  88.5+5.1° 18.3+ 2.1 0.39+ 0.04°
£ % (mg/kg/day)
130 48.1+ 4.8 71.8+5.6 14.4+ 2.0 0.45+ 0.02
900 42.5+ 4.9 66.8+ 4.4 15.142.4 0.45+ 0.01
4500 61.7+5.3 75.5+ 5.0 16.3+ 2.1 0.40+ 0.03
X Pl s 6~8 & & BAT{E T35 > ) meantse % 7 o JLA A (RO -K) RJgZ2 +

Rerifde® 5 fHpe e

BF AR

o "P<(.05 ; °P<0.05 > %
B PR LA BB 2 v R o
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- B gms FRER

B EHEF A RTESRE R TR
AM A e 4B

| Urine volume Cer urine proteins UAER  Kidney weight
(ml/day) (ml/min per kg) (mg/day) (mg/day) (g/100 g BW)
7% 12.5+3.1 8.6+0.6 8.4+0.7 2.8+0.6 0.7+0.2
i+ (mg/kg/day)
120 12.3+4.2 8.5+0.5 8210.6 2.7+0.5 0.8+0.2
600 13.4+3.8 83104 93%0.8 2.8+0.7 0.8+0.3
3000 13.6 +2.9 8.0+0.6 10.2+0.9 31+04 09+0.2
5 Ef (mg/kg/day)
120 11.9+4.7 8.7+0.5 83109 2.8+0.6 0.8+0.2
600 12.7+34 8.4+0.6 104£1.1 2.7+04 09=+0.3
3000 13.2+4.1 8.1+0.9 10.6 £0.9 2.9+0.7 09+0.2
% z¢(mg/kg/day)
120 12.6 £4.5 8.3+0.6 8.610.7 2.7+0.7 0.7+0.3
600 13.2+3.9 8.2+0.5 10.2+1.5 2.9+0.5 0.8+0.2
3000 141+33 7.9+0.7 10.8+1.2 3.1+0.8 0.8+0.2
+ % (mg/kg/day)
180 12.5+3.8 8.6+0.7 8310.6 2.6 +0.7 0.8+0.2
900 13.4+34 8.4+0.6 9.4+1.7 2.8+0.9 09=+0.3
4500 13.9+4.2 7.8+0.4 10.2£0.8 32+0.6 1.0+£0.2
= % (mg/kg/day)
180 122+3.6 8.4+0.6 8.7+£0.5 2.7+0.8 0.8+0.3
900 13.3+4.2 8.0+0.5 10.6 £ 0.8 32+0.6 09+0.2
4500 14.5+4.0 7.3+0.7 11.3+1.2 3.5+0.7 1.1+03

F R s 68 £ % BAT{ELIBE > U mean £ se & ¢ o 143 (RO-K) @2 + B#7(F
#eiE 5 ¥R e o Cer, creatinine clearance; UAER, urinary albumin excretion rate; BW, body
weight o
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