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e
AARZBHAERFTLEL(EHRIZERETR T DML LI
TR B 3t A i 2 48 %) B 48 > A% 42 38 A B 2 Internal transcribed spaces(ITS) ITS1
#ITS2 B ERFFIHNEBRELARE (Genbank ) B4k > REFHREET 2 241K
oA RBEHITL(E8HzLEREY BhHORLE  BR 2L LN
FHREERLT B REHGYMTRELXFHPE  THREIFHELZE
A FIRRERFHBETZRE S L ELZHEHMNA -
SRET O LEL(LEDNIERSER > kK1~13cm » BREIHRA - BT
2 BBI~12(~1.5)cme RO R B — AL e Pt RiLR4EK
Sem > EREE1~2cm o ¥ 5(2E5)WITSIRITS2H A E A 74
#£# The National Center for Biotechnology Information (NCBI) Gene bank
P 43 AHDQBRYASY - + ¥ £ (4 4%:%)2 KR A Codonopsis javanica subsp.
japonica = + ¥ £(£ 4 )R ey N A T RAK FEMAER NG 10gke) B
BEMEFMHEM - 2203,153.0gke 0 RAE TR BREOEE R BEHLIBR,
ERERAFERLTHEN, KRB EZH I ERE - F > aRAEFLLER
R R RABZ LRI 257 H EG.0 gkg, po)# s B #kR FABEAR 3 AosGOT
B ALPayEMH -
FEUEERBET > §EHBZ LT L (£499)% R ACodonopsis javanica
subsp. japonica° £ ¥ A& TN EREFHER BRBRBEARBEHAR

T EHRBENTZEDRRERAE



Abstract

The aims of this study are to evaluate the safety and original identification of
Todangshen (abbr. TDS). To set up its external morphology and Internal transcribed
spaces (ITS) of the ribosome gene, like ITS1 and ITS2. The sequence of ITS1 and
ITS2 will identified with the international gene pool (Genbank); offer the reference
basis that determines actually. In order to evaluating the safety of TDS, The acute
median lethal dose (LD50) and sub acute safety were investigated.

The results shown that the campanulate corolla of TDS is 2-3 cm. The diameter
of juicy fruit is 1-2 cm. The sequence of ITS1 and ITS2 was identified and had
logged in the National Center for Biotechnology Information (NCBI) Gene bank. Its
serial number is DQ889459. The oral acute LD50 of TDS was very large (> 10 g/kg).
There were no significant toxicity after 28-days administration of TDS (0.3, 1.5 and
3.0 g/kg, p.o.) in mice.

From these results, we suggested that the origin of Todangshen is Codonopsis

Javanica subsp. japonica. TDS possessed lower acute toxicity and subacute toxicity.



1 ¥ % [Codonopsis javanica (Maxim. Ex Makino) Lammers 1992 subsp.
japonica] © X & 489, AAERALKPBHEY, AN LEFw - EEFV R
FILURRAE, A~ bh - BHOER, ARESREG B2 HERE -
LAF% -~ NRLEREE -

AMEBEA TR EHABRPER LTS (4 BAEEARER &£
IR ERANTREZEINEE  ERI I RS (SENOEBBARZ
Internal transcribed spaces(ITS) » ITS1#ITS2 » # i T FF| R B EHELE E

(Genbank ) B4k @ REFTHRET X LHIKE - AR EFETRITHE L
FH(EE|DZZE2MERE  MALEL(SED) A SHORRE B
R LENFHRIHAATE - EHRLE L8Ry CEHL
FTRREHGHTHREAZFUEE  THESHPLZEL  FIFALESF
MBRZEE  UALELZHERAA -
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REEE

AARBHABREERAEAZ LE S (2E&H)NC javaica)Z RHEH R B E
WM FABAT RGN RZEIN L ERM R BAREES2 T
REERER] o BEBBRA -~ FHE B8 U B KR KRFETE
R EHRREIRBEREL——RHE O

HERBITHEMER  FRARTIME > BUKCRE  mRAEEHHE
M ABARBRE  UELEER BRLLIBESARNTARRNESHZ
MWENRL RARREHPRENER  BLAKNETEE I8
WEENEHERET—— R - P T EmET  NEEARE - B
AR - BATEEMBRE S REAR SIS REKIIFHE
REBUBAH BB BE A - RiE - BB EDZ B -
AR RRBAREHEBEESEE  HELTHRIHAEE  UREFALX
FPRELEPELAREE —BRAYE AR RBRFPTiAZE4EEH O

CHAERARER

FRARBAUEEREZ T E %(ér}éz‘% $INC. javaica)Z B RIEE
B EM c BRARETETHIAKRE - #57 DNA #&5 - PCR &8 F 7] -
R A A5 450 B & B & (Genbank)



3 B —
1.4 4 DNA 3 5®

LB R2 A8 4 sample R 4adridk > BRE 4515 0.1 mL Bp+] o

| e extraction buffer 800 pl (EB > 100 mM Tris-HC1 pH 8.0 » 50 mM
EDTA-2Na pH 8.0 500 mM NaCl: 10 mM beta-mercaptoethanol) > & 120
uL 20% SDS - B N8B 26 PVP - B A3 % 50 k7% - #F X 65°C
K %5 (H8£55) 10 min -

L Ae A 400 uL of potassium acetate solution » 38 A 4& % 50 R4 2 R4
1% A5 20 min o

| Centrifuge 12 krpm at 4°C for 20 min - 4& E 5% 500 pl » Ao ] ml
isopropanol 4 2 Ui » REERME R GEIT(RERBRAER)
HFHA-20°C # F 5-10min

JCentrifuge 12 krpm a t 4°C for 15 min » &% E3F#% > #)32 10 min > #&
1B EAE 2 TR -

JAe A 500 pL TE buffer (Buffer B> TE=5: DA B EMAE L - oA
500 pL Z phenol -

VR4 5 %8 (10 kepm 4°C for 5min)

LBk 3% 21 %4 eppendorf > Au A 0.25 mL ¢ chloroform (chloroform :
1soamylalcohol=24 : 1)

LB AeA 0.25 ml 2 phenol » ;8434 £ 4% # 2 (10 krpm 4°C for Smin)

LB L F i B %7 eppendorf » fv A 0.5 mL 8% chloroform » ;2439 44
## 2 (10 krpm 4°Cfor 5min)

B EF & 2% eppendorf s fun 0.9 ml 8@ B F 0.15 ml of
ammonium acetate (7.5 M)

LA R A A-20°C for 30 min 1@ 2 ¥ ha i ik o
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L#ES 12 krpm at 4°C for IS min » % F &k » 8] 3L 34 5~10 min( b4
BB 9] H # ho A 70% EtOH)

|Rewash by used the 70% EtOH » X & £8 F 15 min

L8+ 10 krpm at 4°C for S min » % b #F %14 B R 48 2 508

e TE buffer (10 © 1) 0.2mL

lea AR RIZ OD260 2 % A48 » UEF DNARE S E

LA BIAR S BN-20°C PARGZHA -

284 K B4R -PCR %

VEM KR 2R 75 & F A A% A B2 Internal transcribed spaces (ITS),
ITS1 g ITS2 4F & R BB R 2 4k3% > AHER 3| 444 FuRZ ctal ™™
IV B AR X LB EBEH 5 %3 F 0 (18D)
53’-CACACCGCCCGTCGCTCCTACCGA-3" » 3’ 3% 3] F : (28CC) :
5’-ACTCGCCGTTACTAGGTG AA-3’ » PCR R A2 R 444 1 25 ul
REF 64 15ng #4g DNA » 10 mM Tris-HCI (pH 8.3) » 50 mM KCl -
1.0 uM each primer > 0.2 mM dNTP » 2.0 mM MgCl; > 1.0 U Klen 7ag DNA
polymerase ; & f&4& 3% 4 : one cycle of 94°C for 5 min, 50°C for 1 min and
72°C for 2 min; 40 cycles of 94°C for 1 min, 60°C for 1 min and 72°C for
1.5 min with a final extension of 72°C for 10 min -

1% PCR #%3¢ ITS1/ITS2 & 714 & 1%38 A5 'S k(agarose electrophoresis)
BATRE A A 4848 #) 800 bp = B £ 24 spin column # 47 &L 8y 1%
BRBEFRHET Sanger A2 X FITAF - B EHE D Z LK
REWIEZEEEN > SFFLHERE  ENERAHEEDESTS
A 0 N Genbank &45 5 7]



primer: 18D primer:; 2858

ptimer: 1858 primer: 28CC

LN s BB - ¥ - R E T RES > R EM DNA &
BREmERE ARMAFFTERBHEAR MRS ELE—FHI %
#7E B EEEH ITSI/ITS2 A 708% » KAFIBPH A S SRy RIEME - B
—#a5|Fdr 18D £ 1858 fapy > A RIEH ITSI A5 > F =il Fd
2858 $1 28CC #apy » A Rk [TS2 5 %] > PCR MK Z R B AR5
25 ul RAE F &4 15ng #4g DNA » 10 mM Tris-HCI (pH 8.3) » 50 mM
KCl: 1.0 pM each primer » 0.2 mM dNTP > 2.0 mM MgCl, s 1.0 U Klen
Tag DNA polymerase; R & 4% 3& % * one cycle of 94°C for 5 min, 50°C for
1 min and 72°C for 2 min; 40 cycles of 94°C for 1 min, 60°C for 1 min
and 72°C for 1.5 min with a final extension of 72°C for 10 min -

148 PCR #&3% ITSV/ITS2 A )44 oA 2% A5 B k(agarose electrophoresis)
AT REBFIB] 485847 500 bp 2 K/ £ LA spin column i 45 &b AL 854k -
BRSO IEREBITIA Sanger 22X RFIF - BREFE VP ZRAF
R ZFIMEEM - SR FtLH & HRE > BN AANEEMEFTAE
WA RIR > 7 Genbank B4k F 7] °



FE=

VMR ARIER G AA TS

IEREHRTHR > AERILRERE  RARKER L > REHE - #
¥Ei BREZRF -A—H0ERRK - wRE - RAEABIE
AROKE THEIRWBAELKL RA4L L OHHEERRAE
o ARABRESE  BABRKARAGBARR Z&EH K SR
AR BRI -

VBEAHZRFIHEAMERE  FHENBELE AHSEHEEA
¥ BHRAFRAKGE > #Genbank B4k 0FE A -
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S e
FARERZSMAEBEERG ML ARAE T ORM2ICRA thi
R B E2S0NF -

C M EN AR

AERIEABE 20g~25g 2 LCR M/ R B L ¥ S nhhEdo
FRIXE (SEEBE > BEHEI0E) » BEBE 7215 28 TERLT
#5# - & Litchfield and Wilcoxon &, % %Y » £33 sy — ¥ 22
BlERE IS%UTIEE -

8RB R H MR (28-day feeding toxicity study)

BHRBMRBYETCERZL T B RAEH Y THEALZENY
g7 ﬁ?é'ﬁfﬁé'ftié £ RIREREFMHIETZHE (no-observed-
adverse-effect level, NOAEL) -

ATHRER 5-6 Bdsz LCRuEM R BH520% B38EL
AR E R ORIZE  BAEMA Omlkg SR E &R E T
SFLESL BB VBR BREZHWED —R(BREFHERAE DN
A BHRRTER - BREARABHHHBEREK—RRE T
ARG MBTOENIER > QEFAZHBRABE - TR S
ERRMAHE - BRMELTFRBMEN >  AEGHRE  R%BEE
BEDPE—R - BRRHELTRBHEAN > MERWHLE ) R
BHBREVRET—R - AW HHEZAETUREERE M LEN - T UF S
BGME 0 XAEHF LTS T2 H RS2 RE428 1000 mgke) > @k
BABARAT R A > BIUULB BRAR SR E -

BR R IEARER | o RARER (Hematology) @ 3Bk $h 48 £ Bk 4 3T
BRARLEAT iR ARER » — M E > DG BEEATRBKRHR  ETEE
REME R BEEHMEMEEERE VEE 10 € ICR /TR -
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A R 45278 B J& €245 : hematocrit ~ hemoglobin * erythrocyte count ~ i 2 B
-F (%)% clotting time ~ prothrombin time~activated partial thromboplastin time

3, platelet count) £ Z R & - RBHBTEmME -

s 7% & A4 By (Clinical Chemistry) © X5 &4 28 1o 5 4 R AT A% X
BATRF AR — B E 0 2GR RITLF LIRS E2TH
R4 2 0 BB ZaBE 10 § ICR S4T30 - o f 4 1LKR%
NERCIETHRETH BROKH  BRATEFTHEE o oF RN
A B & 4% alkaline phosphatase - alanine aminotransferase - aspartate
aminotransferase + gamma-glutamyl transferase + albumin -~ bilirubin (total)

.7

creatinine - urea nitrogen -~ glucose % -

b B (Urinalysis) © #L3RER § 847 - BEB T BEH 2 FE D
B 10 &84y ARBRYE LT AR BITRARRE—RUAL « RIBBRKIE
B BMSERERNLE REARZE HBEERLE EREARTZ
protein ~ glucose ~ bilirubin £ 44 € -

BREF 4 & (Ophthalmological examination) : B B 5k 6145 P BR AR B4 81
SRR IR NS - KRB ZERHBan L RRmes T
IR H AT R AR RFEITRFRE—RUL - ZERBRBEEF > A2
eyt R RATRERE -

BERERR C RARBRACTHHMABREITEY  ARKRES
BHAKZEIL - EZFT L ERESHNBEL TR THRE  UE
RATHERARFRELONRYET RERE)-

—REETA AN ERRERBRABEZRHB T ETRRREE
ZHERARBRERRZEFTRILMmAMYER - OMBMHME  liver »
adrenals ~ kidneys ~ gonad ¥ 4 %48 & - @ 41 2% 7% I #25 © adrenals ~ heart ~
kidneys ~ liver ~ spleen ~ R BB T o
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X

—~2EFSNHHUE
AR R 400~1800m ey @G E sk AR T - EHBRLR A KTk
2me AL EMAGERTE - REBE CBREX AT Ao K
REE - FREHLE  FRBERUFR ERPRSH & 3~Tcm
R 15~6cm > dsksh - AW > S%H Bl o
e I~2 A S8 HFREMAE SHEE A Z AR
& I~15cm - jE@4EHk > K 1~13cm » THAFREEAL S HpF%
RAGFREZAN @R E > StERFS%E RETHLEE HE5 &
CRRMERY > RARE FEF M sl HHEETSE -
RRARY > REEEE AR 1~12(~15cm - it 8~9 A » £
MI~10 A4 » R#A9~10 A -
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= £ % % ITS-1, ITS-2 DNA 4 5]
K543 2% % ITS-1, ITS-2 DNA Z /5| & % 4%# The National
Center for Biotechnology Information (NCBI) Gene bank + -+ # 3% 4
DQ889459 -

CEECACTRCCAGTETICGHT
T T G GAAGTC A TGAACTATCATTAGACGAAGGAGAAGTS
T AT TACTGARCCTOOGCAAA AT A A AGAACGACTCGCGAACACTOA
CACACCBGOBACCCBRRCTIGCCCGTRRCCCCTIOCCRCTGRCGTOCRCGRCCARCCACTIOCTORGAGCATOOGTE
A AT AAGEAAAACTDAAC T CAAGAGCSTCTIGIC T T
T T ST TICTACTCGAAACGCACTCTOCAOGATATOO:
A A AT A TG TTGCAGMATC CTGMCCATCGAGTCTTT
A TA G A A T AT ATCACKCRTC BT DA
AT O AT CAAGGACECACRA
BTOTTTGATAACAAGOOCC TR AC TGO
T TTACTTACTTAGTAGGCTTAAGCCTAAGRCGCTOCGACCRCGACCCCATGTCAGCGOGACTACE
TR A TAAGCEGAGOAAMGRAACTTC

MEGHTTCAC

B= - £%%ITS-1,ITS-2 DNA A 7]
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XS DOBRMdY S3bp DM Tincar LN 18-SEP-2006

DEFINITION Codonopsis javanica subsp. japonica 185 ribosomal R¥A gene, partiagl
sequence; internal transcribed spacer 1, 5.8 ribosomal RNA gene,
and internal transcribed spacer 2, complete sequence; and 268
ribosonal RN gene, partial sequence.

ACCESSION  DOB89459

VERSION  DQB8%459.1 (GI.114324034

KEYHORDS

SORCE  Codonopsts javanica subsp. japonica

B eg ~ £ ¥4 ITS-1, ITS-2 DNA A %] #4%#> The National Center for
Biotechnology Information (NCBI) Gene bank

-15 -



I rESERERpZEMESM
ICRIBE ORI ELLERERL(10 g/ke) » BRIV R -

A r¥L o ERERKZEAMEN

O AR &M &4 (LDs, g/kg)

¥ ST ERY >10
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W L ELALERERYZ 28 REBREM
I LCRORBOR=ZFEARHE (03,1.530gke) 2+ ELTERAER

M BREE R BHLEBREER8R > MR AT -

FAo~rELUBRAERYZ 28 REA R

Groups PR TZH/BREHR
CJSJ 0.3 g/kg 0/20
CISI 1.5 g/kg 0/20
CJSI 3.0 g/kg 0/20

2. 2 EL B MERY S REEAIENBEREHILE

REZ-LELLERBRERD 28 RABRINEZBES/LE

FHEE (g)
48 7
#—8 -8 F=# £
e 29.6010.34  31.141042 31.89%053  33.3610.57
TDS 0.3 glkg 30951063 32741056  3398t0.63  34.69%0.69
TDS 1.5 g/kg 31402050  32.10053  33.18%0.68  33.51%0.66
TDS 3.0 g/kg  31.602050 33781075 34.224095  34.4840.93

-17 -



3. ARLLERERMRER AW E#E

Rm o L EL2LEBRERY IS REA N ZAMERE

EhEEE (g)

a7
%—8 % -8 =48 Fmig
EFa 350 298 293 285
TDS 0.3 g/kg 400 303 283 265
TDS 1.5 g/kg 340 287 270 260
TDS 3.0 g/kg 308 366 204 180

(8410 &)

-18 -



4, L ELLERERMIBA A NRZ it A fo/E
AE - TELUERERNY 28 ABAE PR ZoFE A bl

48 %] sGOT sGPT TG CHOL ALP
(U/L) (U/L) (mg/dl) (mg/dl) (U/L)
EEE 107.76£10.47 40.5745.36 270.6349.70 123.64:621  89.303.10

TDS 0.3 g/kg 115.99+4.46  43.35+5.80 260.73£9.24 132.96+548  97.82+7.22

TDS 1.5g/kg  121.93+10.88 51.08+6.12 282.85+9.13 119.12+4.92  95.80+4.09

TDS 3.0 g/lkg  157.59+13.38* 51.46+5.96 276.24+8.37 121.14£5.90 123.62+8.35%*

£ 7| BUN ALBU UA GLUC CREA
(mg/dl} (g/dl) (mg/dl) (mg/dl) {mg/dl)
EFE 16.94+0.39  3.85+0.12  5.06£0.16 226.68+5.95 0.54+0.10

TDS 03 g’kg  16.89+1.54  3.54+40.11 5.07+0.34 208.47+9.70 0.71+0.06
TDS 1.5 g/kg  15.67+0.52  3.54+0.08 511023 227.50+£10.61 0.75+£0.08

TDS3.0g/kg 1522+1.09 3.7240.06  5.10+0.12 229.2248.07 0.64+0.07

-19 -



5. Mm% (Hematology) :

A LERLERERY 28 AEL B2 R

4 3] WBC RBC HGB HCT PLT
(0%l (10%ut) (g/dl) (%) (10°/ul)
E¥a 4.23+0.41 6.43+0.23 11.25£1.36  36.84+0.58  1114.25257.20
TDS 0.3 ghkg  4.30+0.89 8.0420.12 13.94£1.22  45.98+0.98***  1184.60+80.31
TDS 1.5g/kg  3.98+0.26 7.8020.14 13.37£1.27  43.92+0.91*%*  1179.33+44.56
TDS 3.0 g/kg  3.1040.21 8.40+0.16 14.47+1.28  47.1720.71%**  1281.17+29.97

Data represented as meantSEM (n=10). HGB: Hemoglobin

-20 -
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TEL( BNV EBUAETEGERA  ETHE 2m FH+ > 28 A
BEHE  MREME RIER - AE > ol A XTe $BEHL &
WEEREFER S ERPROH > K3~Tem> £ 1.5~60m » kgt k - Aap
o BEH R - LI~ ARE 28 BTFARAE SKEE  EAZA
RIS - K 1~15cm- {LB4EKR > K 1~13cm > FTHEFEEA - SBu¢
FRAGTKRZABW ARE PEEETLE NETHEE  ELS5 &
TEHERY RN EE . FREE T L RERYESE - B RHHRM
REERE AR 1~1.2(~15cm - o8 8~9 A » £2E 9~10 A » £# 9~10
A o £ 7 400~1800m &4 3 5 3 4% 3 E 4k & - tb ¥ Flora of Taiwan B4 B8 -
&M B8 L ¥ £ B £ 4% [Codonopsis javanica (Blume) Miq. subsp. japonica
(Maxim. ex Makino) Lammers ]

+® £ (£4:45)69 ITS1 1 ITS2 65 & B 7| €. & & i &4 7 The National
Center for Biotechnology Information (NCBI) Gene bank ¥ » 4% % DQ889459 -
AR RALEENAE AL ESRIEBHER & 2~3cm R HE 1~2cme
LI H ISR R R ITS-1 &2 ITS-2DNA A5 » £ % %2 £ 8 % Codonopsis
javanica subsp. japonica e

LICR/DRBOREELTEAERM(0 g/ke) » BE T2 I EHERTET -
BRHEOREMEMEMR -LCRDBEOR=ZFEAEZE (03,15, 3.0gkg)
ZrELFLUERERY  BROE—R > SHELENBREBEI8 X > kB
T -2LE40ERBRYEHER (3.0gkg) €K k# P GOT & ALP
£ sGOT AT EIBE K - G AL HRBERHA4 S > AR A BT esds
o MEREREREALP) TR A — &5 LRFLAN BT U -
BFRTSERS BA ALP AT M E ¥ REE > AT ALP EFH8F > T4
RFBBEELALEAY -  dERERBEFTLEELEARIRY S H B TS
Bf 6y & 47 o

221 -



PREFWBLES aRBBEE T ToLELLERMRY M) G
fo 7% ¥ &5 Hematocrit - Hematocrit & o %5 bt % 5% do 35 B Z-(Het) & 35 4 dn 3K f5 B0 %
FAERA  EERRTIUARB A I « AR L B EY A i
FHERBLEL LB WLEBEN  BRRATFTTRE T L BERTEE Lk
AR - s BRAGKRET  aBbd Lt AdTRERE L0
L RSB RYEE B ES > ok ¥ Hematocrit #E4E © )} &
BRWALEL B RE (PLT) &M TALEL2F ¢ BT R0 A4 o

subsp. japonica > £ ¥ (& INZ AR FHE K BRBRZAAEBEHAL
T BHEFEREHENRRLBRITHE -
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B~ &3

1. #e b3 A& RITS-1 RITS-2 DNAA %] » 1% % 2 £ & /& # Codonopsis
javanica subsp. japonica

2. REMFHRBRERTFo LELLERBRYCURL T HiEE
4 (LDsg >10 g/kg) °

3. NABABMEENRR  EEARBBRAALEYT AL LA H¥ERT
TREELKAFREBREN

4 PREBFHREFCERR > FHEE R B M2LE -

5. B4 4 4 B 4 v S EE RV IR AN R 2 M B A 40 A8
FoHHNRAGEER (3.0g/ke) BRE T IEE AR -

6. FABRBEREF @ EEwWBLEL > 3.0 gkgm PsGOTHALPE A
BIBA LA o

7. SRR ERWBLEL > 0k PHCTAE LA eh8s -
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