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Guidelines for the toxicological test of the
commonly used Chinese medical herbs(Salvia
miltiorrhiza Bge.,Astragalus membranaceus (Fish.)
Bge.,Hedysarum polybotrys Hand.-Mazz.,and
Scutellaria Baicalensis Georgi.)
Author: Shing-Hwa Liu
Organization: Institute of Toxicology, College of Medicine,
National Taiwan University |

ABSTRACT

The Chinese medical herbs were nature products from different area
had been used to cure diseases for several thousands years. The therapeutic
benefits of traditional Chinese medicine have survived the test of time. But
the studies of pharmacology, efficacy, toxicology, quality control,
processing, and origin of Chinese medical herbs are more difficult than
western medical drugs. The Chinese medical herbs should been subjected
to animal testing for toxicity in preclinical screening before clinical trial
and marketing.

The toxicology of the commonly used Chinese medical herb
including Salvia miltiorrhiza Bge, Astragalus membranaceus(Fish.) Bge,
Hedysarum polybotrys Hand.-Mazz. and Scutellaria baicalensis Georgi,
Were studied in this work. The different origin of herbs were purchased

from Chinese herbal drug stores in Taipel, and they were subjected to be
- 7



boiled at 100°C in water and concentrated under vacuum. The herb%xl drugs
extracts were used for in vivo and in vitro toxicological tests and ainalyzed
for their organic and inorganic constituents. |

Blood nitric oxide, LPO and TAS concentration; microcirc‘;ulation;
behavioral change; and biochemical value changes were observed in the
animal studies. In vitro studies, we examined the Chinese medical herbs
extracts on the tension regulation in aortic rings. |

From the data above, we can set up a guidelines for the toxicology of
the commonly used Chinese medical herbs and the correlation witl; drugs
constitutes and different origin. In the future, our studies should be as the
basis of the efficacy and toxicity test and the reliable safety assessment of

Chinese medical herbs.

Key word: Salvia miltiorrhiza Bge, Astragalus membranaceus(Fish.) Bge,
Hedysarum polybotrys Hand.-Mazz.,Scutellaria baicalensis Georgi,

guidelines for the toxicological test
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BAHEE S EAIE R AEBEES T GRE S AR

%A 43, Tng/g BHA RSB 114. Ing/g H4 - B 6 AEBAHEE

(5]
[N



&4 IV(Astragaloside [V)#y R Fl#&Z(1000ug/mL & 500ug/mL)Z
BB mEE AC SHNAERAGHRMTLBTINE TAH
8- %E L IVAEIKS T REFHAKF A2 Tng/g RHAFF

C 28.6 mg/g &%+

= FHBEBOERZITH

B 9-8 11 AxaAMRREREZ T RIRER 5 R4
PIA% & 24t 0 BA E(50g/KeB. day) e FHERBMERANBE
BAHRM - A_BEAESHNARGRARR SRTRRERE £
P RAIEALEZ R ARSHETAM/RAN T LA F SR
#2632 BUN, ALT, AST, ALP £ % & LAGMEYE  RAHTEHRER
K- EMER H CIOL®mE > RTRE B2 HRE
(50g/KgBW. day) ¥ iRGERAHLT - KW ¢ ad CHOL A REALE
Wy he > Fk % B4reA SR K CHOLCAR B 8%) 5 F M(p<0. 05,
t-test) - & &ém%&ﬁ @A RE (LPO) @ it e ¥
(TAS) & — AL A (NO) iR B 2 8 R A FANANB A ARE
12-14- HiREEZ A BHERaTARRAHSERAMMIHK
£ MEAAE A BHEREGES 2P —RILRARER LA

$o FEREERBRABRARA UL T —RALR A LIHIER -



ARG AU ESHRBEH EFHERTRT  TTURE USRE
R RGRAEE 10 & 20g/0l ZRERTE 41 0 BF 0 EHE
ZHER - MAREMR TR E—FTRERE P %ﬁ%ﬁ.%‘é‘é@éj% '
wE 15 2@ 18(iE#4 - A% A 50g/KgBW.day - %% A |
50g/KgBW.day ~ %% C 50g/KgBW.day £ &z 8 (L) -AF(F)-~ %‘('F)
MAR) BRABZBTREINVEL - BaEs 5 ROFLA
PHERERTERR  ETAHARGRALERNA @ﬁzﬁi&ﬁ-%i}iﬁjﬁz{%
TroARRE-—TRELERE 4 ABAETZF #’%/&ﬁﬁr&iﬁﬁ
A LARAARE LR RERAZRA - B 19-1 28
20-3 BERAH B AMBEREBRE Y REAEREZ %L HiEA
$EBEEREL T AR AR MIERE F 4R (Blood cgll
number/Time. Volumn) T/ » B T4 % A4z 15g/KgBV. day e
KR 4h - %%&ﬁ?ﬁ%%kﬁ##ﬂﬁi%%‘ﬁ&éﬁ‘F% ’ Ji.E.’;J'LX&
8% T RIPRBIKAEFoiEslaaig o n’n‘i‘%‘ CRES Aﬁ&ﬁ
w'Mﬁ?ﬁﬁﬁﬁﬁﬁz?%’ﬁ&ﬁ&?i&%ﬁT&ﬂéﬁ@

F2thN o FISRARSREHRIL -

= EHTAHZIRE

FRR S RZ T RRBRIAG LEAGMITARER
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Fooizsk 10 4Rk REH QO RERE B RBUAREH A% LT
FItb{d - B 21-1 2@ 26-3 A& AR EHTRIER RS
B ¥ %z +(30g/KgBw. day) ~ & & ¥ (50g/KgBw. day) 5 R&yMRE % %
2R3 2 EHTAEEIPHZIAR @ 2HFEFHRRHELAEHTA

BARE -



# W |
ﬁ%~%%&%$&é%w@ﬁmﬁiﬁ§%k’@m%%%i
FPRRER AR AL SURRARHEARLAELRL T R
M ARAENEZARARARY  MAEMRAATS  THL
%ﬁﬁ@iz%@%%%ﬂz%ﬁﬁiiﬁﬁ%%%’u%ﬁ%m'
HAHEARILROGE - FIF > 5 TREFETRRH AR
2B BT £ R AR R M R A - B
b 80 B AL B LA A R A T
UHsEEAadra Rz EREBBEETEM FHEKEZ %3321
WAEATZ 5 H o | ;
ARRGTE T RE P ANRBAAL  —HHSRAER
%’@éﬁﬁﬂﬁﬁﬁ’%$A%mm%%$’ﬁ$BM%m%$'
FEA B AERRRRAABES KA A BERAEELYDR
e THERBEE KA CATBIEA - LG H MMM
rHt  BEE—FED  FEARTS R RRRLEE A
bt - AT R W2 A RARA B AL 8 o SRR
i ARG WEREE S 0.8-1.2 & A/l RERMAE
fombad 5RE UAREFLERRER  MASRHZEN

(BHOER » ZHBHE B EHSEAG R LDo B AR 50g 4 8/
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SRR E BROTRALSEHZARELE 2E&BFFHBAMER -
ERERSE  BTHEARZIEHE - BRTRAFMS  £HT
HERUERBRERIR  SHHEET
— FEALEOBARKAERRAE Bk - ARER - BA
B B 85 % (14) » £ A K FERL S E F(50g/KgBw. day)F+ 5k 48
A5 R TAREHA Y — RERAEN (R 12) 24
b i B & (25g/KgBw. day) e F % & 7 R Bp # 51 &30 s ARG R
BAISEREE TR FNLMI A RMENKRERFFRER
fEEHEARE—FHRRAAFRERZ K BB G I 28 14
%&%éiﬁ%ﬁ%ﬁ%mﬁ%wﬁ’ﬁ&m@%ﬁT%zﬁio
Bt FFL2EFELEREERLRBEEGER BT —HHRE
R — S RO SR B EENK  ETHERGAH
PE S S 5 (B 21-22) % 8|30 $I R BI3A EPE - Lot > AR ST
% #| & (25g/KgBw. day ~ 50g/Kng.vday)é‘~‘J$8~?'(':& = BEre
HEQOFEHHIREAYE BREREMA L HEREE
ERGEE  EEMBBGBENATEALARES - £ 24
& s g B Ak E (LPO) & d ik 54 & 53] & 30g/KgBw.day
& 15g/KgBw.day 2RAF ERZTHECEAN)  RAZLRFH A

bz sk 0 124 B &k E(50g/KgBw. day)4pBR A3 Ao - B3
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AT B hae sl B M -
= RENBRRLOSRI - Mk BaB AT AR
SAH(DEER - EEARAE T BAREE S z&ﬁﬁ“?%ﬁ%ﬁm
F—RLRN ST AERFX AR ELAMBRE 13) 3 <] i S
ﬁi\%ﬁz%%ﬁM°ﬁ%$Aﬂ%&%%m%%ﬁﬁﬁﬁﬁ
BT AEBRETHEZHE(E 20) LRART %iﬁx&#ﬂ%‘m%é@;
#@ﬁﬁh%ﬁﬁﬂ@°&%’%ﬁi@%m@wmwﬁgﬁﬁﬁ%
BA - SAAGRME MR ERERARENLTRERN LR
¥l B kit 0 Mg B u(baicalein) ¥t & AL EH 4
CA(A) EREE G A REERES LHE AEKEE AN
(15g/KgBw. day ~ 30g/KgBw. day) A% it & & 24 ZR4E A (B ‘23,524) )
% i@%mgw@ﬂ%ﬁ%ﬂﬁ%ﬁ?mﬁﬁﬁﬁﬁ%&@ﬂﬂ
%Ewm’ﬁﬁﬁ%%ﬂﬁ°ﬁ?@ﬂi@%&@m®y~z
50g/KgBw. day)#94F » ke i RAF T ohseshdpHi( & = #
E) o #sh > BiEF %2 A E(50/KeBw. day) 5 3 4 B ARE R &
BHBALMAENLE ARBERRLHSF(EA ih)&

ThESORXBAERTMN

ZoREEEOBRBABHA A MRAER BB EHA
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(14, 16) - & #& A f24&a& & (15g/KgBw. day)# F # 12 i — RAL £3%
X MR EMBEH A imARER BR(E 14) > EHERAL
HoTMERAERERZIEE SFATHRZAEACE 20) > Thi
ABBeE 2R (BROERLEAHLE)  RABAIBHAE -
REEEHERNAFHREHTHEN A LFREZHFR(H

25-26) » B M ERAR - 27 %A F(50g/KeBw. day) &9 % & FAe ¢

ERMRAEAABE -



St ik |
RAVE IR+ RO HRAR A0 EBYE A LR
HAS  KAAKREZMARER T RRER TR L ERR
ST LT Py TN PLY T P e PR
AP EMEMLRB RS AREIHRP %ﬁ-ﬁ-‘f&‘.m'ﬁizi@ﬁ °
SEAE - ZHTREANERSEE SHRBOR R
AT RNEERZEM  CE—FHEHARGIHRER(ER)
BT EAT AR REAZ S RH - LA 2R ERMHLE
BrF AREAEHLZMTRHABRSBRALMEAFZ
S ERABESZ I MA R, 12,34) 0 FALERAZA -
@%ﬁ%ﬁ@&&%%ﬁi@ﬁ%%ﬁﬁ'Wik%ﬁﬁﬁmc°
A A 2 P SR AR B (M) 2 E B S Bk
ATARESRERR R @ £EREHEARH 0 AAHE KA B
W LEARBAAELE  AREENS RHORBARSE 1
NEEEHAR B EBERHEEARRY b T ASHRH
MARSTER  FRZERMAMCRAIERS - 2 BF R
SRER T RAHGERRBARZED AP RH O RARER

RAMME > TEHPLEHRENERTE -
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Ao PRH P REAESENH (/g

% 3 Cr Zn Cd Pb Cu Ni As Hg

%;\\\\ .

4 A 2.0 20 <0. 1 0.6 6.9 1.6 0.1 <0. 1
% B 1.4 30 <0.1 0.6 9.4 1.4 0.1 <0.1
% A 2.0 16 <0.1 1.0 7.0 1.7 0.1 <0.1
%% B 1.6 16 <0.1 0.9 7.6 1.3 0.1 <0. 1
%E A 1.4 37 <0. 1 1.0 9.9 2.6 0.1 <0. 1
%% C 1.3 18 0.1 0.6 6.5 4.1 <0.1 <0. 1

a: EHHEFATHAT FELARBBLOTE T HBANH
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Ko BARAAEAEARBES R HAE Rk LB BE

BUN GLU  ALT AST ALP LDH CA . T-Pro ALB CHOL URIC’ ALB/GLO

‘mg/dL mgrdl  IU/L IU/L - IU/L 0 IW/L mg/dL g/dL g/dL mg/dL mg/dL

4 A 13.6° 114.4 32.0 103.0 126.2 139%6.6 8.7 4.9 1.3 348 19  0.36
Control  (1.8)° (21.4) (7.8) (30.7) (31.0)(256.8) (1.9) (L.4) (0.3) (10.3) (0.5) (0.03)
A4 A 15.2 134.4 40.2 102.0 144.4 1532.7 10.2 6.0 1.7 40.0 L7  0.39

sg/kg. (1.8) (18.5) (7.5) (18.3) (27.4)(295.6) (0.7 (0.3) (0.1) (8.2) (0.3) (0.03)
%A 14.8 131.8 31.3 98.8 124.51366.8 9.3 55 15 443 2.0  0.40

15¢/kg  (1.5) (31.9) (8.1) (35.7) (23.8)(552.4) (2.2) (1.3) (0.4) (14.6) (0.8) (0.02)
A4 A 92.0° 154.7 49.0 114.7 214.71768.6 10.1 56 1.5 43.0 1.8  0.38

0g/Kkg  (9.9) (15.1) (2.0) (20.6) (79.0)(263.2) (0.5) (0.3) (0.1) (.6) (0.9)  (0.06)
A4 A 20.7 187.7 53.0 116.0 246.01970.0 1.7 6.3 1.8 447 1.2  0.40
50g/kg  (2.1) (7.8) (6.0) (3.5 (58.6)(421.2) (0.2) (0.2) (0.3) (5.5) 0.2) (0.15)

2 SREBZPMU b MEE . ARERZIHME



AEZ -BEAEAEBMEALBRGERO XL HAGRLFAILEZLE

BUN GLU ALT AST ALP LDH CA  T-Pro ALB CHOL URIC ALB/GLO

mg/dl. mg/dL IU/L IU/L 1U/L  1U/L mg/dL g/dL g/dL mg/dL mg/dL

9t

7% B 13.8° 128.2 35.2 110.6 113.6 1425.2 9.9 59 1.6 3L.0 1.2  0.36
Control  (1.9)" (3.6) (5.6) (17.9) (8.7)(340.4) (0.3) (0.2) (0.1) (4.6) (0.2) (0.03)
%8B 15.3 116.0 37.2 115.3 108.6 1528.4 9.2 55 1.4 284 1.5 0.36
5a/Kg (1.5) (15.2) (6.4) (20.7) (8.9)(385.8) (1.1) (0.8) (0.2) (6.0) (0.3) (0.03)
4B 12.0 124.4 36.6 124.8 94.01311.6 87 52 1.4 245 1.4 0.36
15g/Kg (1.2) (17.3) (7.4) (40.3) (17.0)(641.4) (1.2) (0.6) (0.2) (3.00 (0.3) (0.03)
4B 19.8 162.3 49.0 120.8 156.3 1643.0 9.1 54 1.4 28.0 1.8 0. 34
30g/Kg  (1.5) (20.9) (6.1) (11.2) (48.1)(363.7) (1.2) (0.7) (0.2) (7.0) (0.1> (0.02)
%8B 25.0° 188.3 67.3 195.7 268.3 1960.0 11.6 6.0 1.7 43.0 1.6 0.39
50g/Kg (5.3) (15.0) (7.1) (19.3) (87.8)(306.8) (0.7) (0.2) (0.1) (9.5) (0.2) (0.00)

ab B ERZPHME b MEL . 4EEAZTHME
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Ao - BAEFEFMEFTLARBRORE HAGQaF4tEz Y

BUN GLU ALT AST ALP LDH CA T-Pro ALB CHOL URIC ALB/GLO
| mg/dL mg/dL  IU/L IU/L IU/L IU/L mg/dl g/dL  g/dL mg/dL mg/dL

F XA 12.3* 165.7 37.3 107.0 167.7 844.7 10.3 5.6 1.6 35.0 1.8 0.42
Control (1.5)" (23.6) (2.3) (28.8) (15.6) (347.9)(0.6) (0.4) (0.2) (2.7) (0.4)  (0.04)
%% A 19.5 181.0 48.0 101.0 294.0 757.0 10.6 5.6 1.6 42.5 2.6 0.41
15g/Kg 0.7) (2.8) (5.7) (5.7) (75.0)(195.2) (0.1) (0.4) (0.1) (2.1) (0.1) (0.02)
FHEA 18.0° 170.5 49.0 106.5 258.5 T714.0 10.5 5.4 1.6 43.5 1.5 0.40
30g/Kg (1.4) (20.5) (1.4) (14.9) (78.5) (66.5) (1.4) (0.8) (0.2) (2.1) (0.4) (0.00)
FEA 24.3° 167.5 54.5 158.8 280.3 1117.0 11.1 5.9 1.8 41.0 1.5 0. 43
50g/Kg (2.8) (11.8) (9.0) (78.8) (44.8)(381.8) (0.3) (0.2) (0.1) (2.8) (1.0) (0.02)

a5 BERZFMME b MEEL c dBERZPHME
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BUN GLU ALT  AST ALP LDH CA T-Pro  ALB CHOL  URIC ALB/GLO

mg/dL  mg/dL  1y/L /L 1u/L IU/L  mg/dL g/dL  g/dL mg/dL mg/dL
* 4B 17.0° 122.0 31.0 127.6 102.4 1269.2 10.] 2.3 LS 30.4 1.9 0. 40
Control (1.6)° (19. 6) (4.7) (26.5) (14. 9) (323.9)(1. D 0.7 (0.3) (6.0) (0. 3) (0.10)
®*%B 17.0 135, ¢ 41.0 139.9 109.0 2136.0 10.7 5.6 1.6 34.8 1.3 0. 41
15g/Kg (2.7) (11.2) (5.9) (90.3) (19.1)(526. 0) 0.4 (0.4 (0.2) (6.8) (0.3) (0.03)
*XB 15,3  124.3 42.3 205.3 135.0 2724. 3 11.2 5.8 1.8 29.0 1.7 0.44
30g/Kg (2.5) (11.9) (16.3)(103.0)(32.5)(1564.8)(0.6) 0.1) (0.1) (4.6) 0.2 (0. 04)
#*XB 23.7° 141.3 45.7 145.7 171.0 1662. 7 10.6 5.8 LT 185 g5 0. 41
50g/Kg (8.1) (9,1) (19.5) (45.0) (0.2) (9.2 0.1) (0. 05)

(73.1)(610.8) (0.2) (0.4)

a0 RERZ i . b, HEE > C LR T4 EE ST
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AN BEAAEHEEEARBRS XL HAXGRaFALEZEE

BUN GLU ALT AST ALP LDH  CA T-Pro ALB CHOL URIC ALB/GLO

mg/dL mg/dL  IU/L IU/L IU/L IU/L mg/dL g/dL  g/dL mg/dL mg/dL
*FA 13.4* 135.6 40.2 125.2 226.4 1407.4 10.9 5.5 1.7 42.0 2.0 0.44
Control (0.6)" (16.3) (7.8) (18.2) (30.0) (320.5)(0.1) (0.2) (0.1) (6.3) (0.3) (0.03)
#E A 14.3 125.0 36.0 131.0 192.3 1506.5 11.0 5.7 1.7 44.5 2.0 0. 43
15g/Kg (1.7) (11.8) (6.1) (21.8) (18.5)(511.1) (0.2) (0.2) (0.1 (7.2) (0.5 (0. 05)
*EA 14.0 133.5 38.5 136.8 201.8 1581.3 11.0 5.5 1.8 47.5 1.7 0. 46
30g/Kg (1.6) (11.1) (2.4) (13.9) (26.9)(139.9) (0.4) (0.1) (0.1) (3.1) (0.1 (0.01)
*EA 13.8° 152.8 45.3 157.5 204.3 1814.0 11.4 5.7 1.8 43.3 2.0 0.44
50g/Kg (1.7 (18.7) (3.9) (21.2) (40.2)(361.6) (0.2) (0.1) (0.1) (2.8 (0.3 (0.02)

ab RERZFHME b MEE c (BERIFHE
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Rt -BMARFEABEIXEFCRGBROIRE  HAROAFALEZBE

BUIN_ GLU ALT AST ALP LDH CA T-Pro ALB CHOL URIC ALB/GLO

mg/dL mg/dL  [U/L IU/L  1U/L  IU/L wmg/dL g/dL  g/dL mg/dL mg/dL
*%C 16.4° 165.0 36.8 113.2 211.4 955.6 11.2 5.5 1.7 43.2 2.2 0.44
Control (1.5)" (16.2) (4.4) (12.5) (84.6) (216.0)(0.2) (0.2) (0.1) (7.3) (0.2) (0.02)
#*%C 16.2 159.6 39.8 143.6 205.0 1439.0 11.2 55 1.7 42.4 2.3 -~ 0.43
15g/Kg (2.7) (9.4) (6.6) (34.4) (38.9) (500.3)(0.4) (0.2) (0.1) (4.4) (0.3)  (0.04)
*%C 18.2  171.6 49.2 173.6 233.4 1379.5 11.4 5.6 1.7 458 2.5 0.43
30g/Kg (3.0) (5.9) (8.5) (64.0) (31.1) (359.3)(0.2) (0.1) (0.0) (5.2) (0.4)  (0.01)
*%C 18.8 174.8 40.3 157.5 214.3 1314.0 11.5 57 1.8 46.3 2.0 0.43
00g/Kg (1.9 (12.7) (6.9) (31.2) (38.2)(261.9) (0.2) (0.1) (0.1) (4.8) (0.3)

(0.02)

aS&ERZPHE b BEL
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AN -BEAFRETRREAIRE  KARLRFETBARHZIRE(uN)

BT Control o5g/Kg. BY. Day 15g/Kg. BY. Day 30g/Kg. BW. Day 50g/Kg. BY. Day
4 A 0. 77+0. 40 0. 82+0. 44 0. 67+0. 31 0. 400, 20% 0. 7620. 40
4 B 0. 680. 39 0. 50+0. 22 0. 4240, 08% 0. 78+0. 28 1. 2740; 26%
% A 0. 80+0. 19 - 0. 81+0. 07 0. 730. 07 0. 4620, 25%
%% B 0. 75+0. 39 - 0. 650. 36 0. 92+0. 02 0. 84+0. 33
% A 0. 72+0. 40 - 0. 94:+0. 38 0. 5910. 41 0. 89+0. 51
%% C 0. 75+0. 46 - 0. 7010. 25 0. 830. 32

0.77+0. 13

X.p<0. 05(t-test)

4]



AN BERAERBETRRAER R1E ' K6 AR T EIAALYZRE(mol/L)

wi Control bg/Kg. BW. Day 15g/Kg. BY. Day 30g/Kg. BW. Day 50g/Kg. BY. Day
B’

45 A 1. 40#0. 21 1. 54+0. 14 1. 39+0. 13 1. 32+0. 04 1. 46+0. 16
% B 1. 45+0. 04 1. 3540. 08 1.47+0. 02 1.59+0. 14 1.29+0. 03
®E A 1. 39+0. 02 - 1. 4240. 02 1. 4410. 06 1.62+0.13
#*% B 1. 44%0. 06 - 1. 45+0. 09 1. 51+0. 09 1. 79+0. 16%
%% A 1. 30+0. 06 - 1. 320. 11 1. 3210. 04 1. 35+0. 08
*% C 1.2740.12 - 1. ’2110. 10 1. 30+0. 08 1.35+0. 12

X.p<0. 05(t-test)
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Percentage of Body Weight (%)

115

—&— Control
—H— Salvia A 5g/KgBW.Day
-4 Salvia A 15g/KgBW.Day
110 —4&— Salvia A 30g/KgBW.Day
—{O~- Salvia A 50g/KgBW.Day
105 -
100 —
95
4
80

Day O Day 3 Day6

Bo-1: REFAKERAS A5 RXXHGSRFRLTAH L

a:p<0.01;b,c,d:p<0.005;e,f:p<0.001(t-Test)

53



Percentage of Body Weight (%)

115

110

105

100

w0
i

80

—@— Control

—l- Salvia B 5g/KgBW.Day
-4 Salvia B 15g/KgBW.Day
—49— Salvia B 30g/KgBW.Day
—{J~ Salvia B 50g/KgBW.Day

—

L

Day 0 Day 3 Day 6

9-2: MATFAEAS B 5 RIAGAMELLT L

a,b,c,g.h,i,j;p<0.005; d,e,f:p<0.01(t-Test)
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Percentage of Body Weight (%)

115

110

105

100

95

90

85

80

75

70

—&— Control

—i— Scutellaria A 15g/KgBW.Day
7| & Scutellaria A 30g/KgBW.Day
—4— Scutellaria A 50g/KgBW.Day

Day 0 Day 3 Day 6

B10-1 :MAFEAMENS A AGEBRERLTHLE

*. p<0.05 (t-test)
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Percentage of Body Weight (%)

115

110

105

100

(o]
(&)

90

85

80

75

—@— Control

—— Scutellaria B 15g/KgBW.Day
--&-- Scutellaria B 30g/KgBW.Day
—4— Scutellaria B 50g/KgBW.Day T

Day 0 Day 3 Day 6

B 10-2: MAEFFAMERSE B AGRABERLT S
*. p<0.05 (t-test)
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Percentage of Body Weight (%)

120

—@— Control
—— Astragalus A 15g/KgBW.Day
& Astragalus A 30g/KgBW.Day
115 -| —@— Astragalus A 50g/KgBW.Day
110 +
105 -
100
95 -
90

Day 0 Day 3 Day 6

B1-1: mARAMERS A AGSHERLTHI®
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Percentage of Body Weight (%)

120

—@— Control
—@- Astragalus C 15g/KgBW.Day
-4 Astragalus C 30g/KgBW.Day
115 - —@— Astragalus C 50g/KgBW.Day |
[+
. Ade
110 —
105
100 -
95 4
90 ‘
— Day 0 Day 3 Day 6

B11-2: MARAMERF C5 RIXGEMEBILTHE

a:p<0.05;b,c,e:p<0.001;d:p<0.01(t-Test)
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The ratio of NO concentration in the blood of rat (%)

160
—e— Salvia A

—a— Salvia B
140 -

120 -

100 -

o
(=]
1

D
o

T T

Control  5g/KgBW 15g/KgBW 30g/KgBW  50g/KgBW

M 12: %ﬂf&&*ﬂﬁ«i‘i&ﬁi&ﬁ? NO iR ERILZ LA
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The ratio of NO concentration in the blood of rat (%)

140
—e— Scutellaria A
—a — Scutellaria B
120 A

100

[«
o
i

23
o
1

o
o

T BB LS ¥

Control 15g/KgBW  30g/KgBW 5OQIKQBW

B 13 £ AMRAAREAGRAT NORRRIEZ LM

a: p<0.005(t-Test)

60



Y
S

—e— Astragalus A
—a— Astragalus C

Y]
S
1

2
o

[+
(=]
i

[+ 1]
[~

T

&

¥ ; R L) 1

Control  15Q/GBW  30g/KgBW 50g/KgBW

The ratio of NO concentration in the blood of rat (%)

B 14: £ 8MmAF rﬂi#imf&#? ,,.m;.iymi‘b“bﬁ

a,b,c: p<0.01(t-Test)
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17. ZERBRERKA ARG 50g/KgBW. day 53’:‘15(.&) ~EF(F)

B(F)mEmHE !
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Microcirculation (Perfusion: Blood Cell/Time.Volumn)

20

—&— Control

19 A~ Salvia A 25g/Kg BW.day

18
17 -
16
15 -
14 -
13 94
12
11 -

—¢- Salvia B 25g/Kg BW.day

Feeding drugs per day \ —

‘Day0 Day7  Day14  Day21
B 19-1: % 84mt 250/KeBY 2K A R RBRAE ik

PAERZ B 1L
a,b: p<0.001, ¢,d: p<0.05 (t-Test)
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Microcirculation (Perfusion: Blood Cell/Time.Volumn)

20
—@— Control

19 4 -4~ Salvia A 15g/Kg BW.day
18 | —@— Salvia B 15g/Kg BW.day

7 Fed dmgs per day - ;
Day 0 Day 7 Day14  Day 21
B 19-2: &M 15g/KgBV 2 AR AL RBRAN o

RAFZ B
a:p<0.01; b:p<0.001(t-Test)

67



Microcirculation (Perfusion: Blood Cell/Time.Volumn)

20

—&— Control
—4A—- Salvia A 59/Kg BW.day
—&— Salvia B 5g/Kg BW.day

19
18
17
16
15 -
14 4
13
12
11
10
g 4

5 Feeding drugs per day T
Day0  Day7  Dayt4  Day21

B 19-3: & & ®4 5g/KgBW 2 x fﬂﬁ-&i&-‘sﬁﬁ%%ﬂﬁ}&

iﬁﬁi«t;&ﬂ:
a,b,e,f:p<0.001; c,d:p<0.005(t-Test)
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Microcirculation (Perfusion: Blood Cell/Time.Volumn)

20
19 -
18
17 -
16 -
15 -
14 -
13
12 -
11 -
10
o
8 -

—&— Control , |
—4A—- Scutellaria A 259/Kg BW.day
—@— Astragalus C 25g/Kg BW.day

7

Feeding drugs per day} | '
Day 0 Day7  Dayl4 Day21
W 20-1: & & A 25g/KgBW = &K E) & ik 4% L &

fo X R AE 2R 2 B 1L
a,b,d: p<0.001;c: p<0.005(t-Test)
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Microcirculation (Perfusion: Blood Cell/Time.VVolumn)

20
19
18
17
16 -
15
14 -
13 -
12 -
11
10 -

—@— Control
—4A—- Scutellaria A 15g/Kg BW.day

—@— Astragalus C 15g9/Kg BW.day

Feeding drugs perda
Day 0 Day7  Day14

r
Day 21

B 20-2: % MR 15¢/KgBN 2R Bl + R4 A "

B RBAEEZ B

a,d: p<0.001;c: p<0.05;d:p<0.005(t-Test)
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Microcirculation (Perfusion: Blood Cell/Time.Volumn)

20
—@— Control

19 -{ -4~ Scutellaria A 5g/Kg BW.day
18 | —@— Astragalus C 5g/Kg BW.day

7 Feeding drugs per day ' :
Day 0 Day7 . Dayt4 Day21
B 20-3 : 2 R4 5g/KeBV 2 %K F] ¢ 8 M4 %A &

T R EIAEZ R
a,c: p<0.001;b: p<0.05;d,e:p<0.005(t-Test)
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Total Distance (cm)

2500 C— SalviaA: Control

[Z 2 Salvia A : 5g/KgBW.day
XX Salvia A: 159/KgBW.day
111 Salvia A: 30g/KgBW.day|
(=8 Salvia A 50g/KgBW.day

2000 A

1500 - 3

W W WLV, N
s
.00, 4
XX

\/\/
0’:‘:‘
2K
ERKS

9
2\

1000 A

/ AAAS
SRR
o020 %
XX

/
&'

500 -

Al

B 2I-1:mARAMEZIASL A REGRS iﬁ%ﬁé%&ﬁifz

(Total Distance) Z ¥ ¥

*. p<0.05 (t-test)
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Number of Movements

160

7] Salvia A: Control
£Z3 Salvia A: 5¢/KgBW.day
140 4 Salvia A: 15¢/KgBW.day
T % Salviia A: 3091Kggvv\¢zay
‘ - Salvia A : 50g/KgBW.day
120 - T = % ‘
100 - %
80 - /
/ *
60 A /
@ / N
20 - %
: .

B 21-2: MATAMEZAS A RBRS AY L8881 EH

(No. of movement) Zf%

*:p<0.05(t-test)
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Movement Time/Rest Time

0.6 C— Tanshin A: Control

ZZZ] Salvia A: 5g/KgBW.day

T &X] Salvia A: 150/KgBW.day
0.5 | [T Salvia A: 30g/KgBW.day
‘l> . /// EEB salvia A: SOg?lKgBW.day

W 213 MARAMEZAS A ARAD XYL L BRESY

(Move Time/Rest Time) 2= %%

*.p<0.05(t-test)
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Total Distance (cm)

3500
{1 Salvia B: Control

ZZ] Salvia B: 5¢/KgBW.day

KX Salvia B: 15¢/KgBW.day
[IT] Salvia B: 30g/KgBW.day
) Salvia B: 50g/KgBW.day

3000 -

"

2500 A

070 %
RS
o0 %
o0 %

2000 4

5

0%
&5
o

9
9

@
o

&

o
&

5

1500 -

5
5

.0,
9.9,

9.0,
9e%%

5

&5
X

%

AN

B 22-1 :MAFFAMELAE B RGRS AR LR ABHAH

(Total Distance) Z %%
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Number of Movements

180

C_] Salvia B' Control
L2 salvia B: 5g/KgBW.day
160 A (XA Ssalvia B: 159/KgBW.day
(I Salvia B: 30g/KgBW.day
140 - CI=B Salvia B: 50g/KgBW.day
120 ‘l' ‘l' e l
100 A 7 ]’ |
60 1 %
20 A %

B 22-2: MAFEMEZASL B ABARS AHLEARNES

(No. of movement) z g%

76



Movement Time/Rest Time

1.0

0.8 4

0.6

0.4 A

0.2

0.0 Y

I

b

X

AN

b

CI1] Salvia B: 30g/KgBW.day

[ Salvia B: Control

73 Salvia B: 5g/KgBW.day
Salvia B: 15g/KgBW.day

Salvia B: 50g/KgBW.day

L]

W 22-3: MARFIMEZAS B RBRS RHLE A BRES

(Move Time/Rest Time) z %

*** X: p<0.001(t-test)



Total Distance (cm)

([ Scutellaria A: Control

2500 ZZ] Scutellaria A: 159/KgBW.;1ay
XX Scutellaria A: 30g/KgBW.day
(IO Scutellaria A: SOQIKgBW.day
2000 - {
1500 - T 7/
500 - %
0 . %

B 231 MARAMEZHRE A RRRS RHELE HREY

(Total Distance) z % #

78




(e}

Number of Movements

180

160 -

140

120 -

100 -

80 -

60

40

20

[ Scutellaria A: Control

Scutellaria A: 15¢/KgBW.day
2 Scutellaria A; 30g/KgBW.day
(CI1] Scutellaria A: 50g/KgBW.day

CAARAS
o0 %%

X
KX

.9,
ot

s’

s

P
:0
¢
e

G0
%
%

O
o
&
o

5

85
ozo
%%

-

9.
&

Mg

B 23-2: MAFFAMEZ KL A BERD RYLE & FHRESH

(No. of movement) Z ¥4

79




Movement Time/Rest Time

1.0

o
wn

A

] Scetellaria A: Control .

Z_Z] Scetellaria A: 15g/KgBW.day
XX Scetellaria A: 30g/KgBW.day
[T1] Scetellaria A: 50g/KgBW.day

0.0

B 23-3:mEREZEZHE A

(Move Tir= Rest Time

80

RERS R QA FHESY
) 2%




(L]

T3 Scuteliaria B: Control
2500 - [ZZZ] Scutellaria B: 15g/KgBW.day
Scutellaria B: 30g/KgBW.day
[ T Scutellaria B: 50g/KgBW.day
.~ 2000 |
g »| 7
8 1500 - / | T
c
8 /
R] a
Q1000 - / . b
5
500 A / 5
; // S

B 24-1: MAXAMEZIHKS B RWRS AN LEAFHEH
(Total Distance) 'z:}é!l! |
a: p<0.005; b: p<0.1(t-Test)



Number of Movements

180

160 -

140 -

120 A

100 -

P-S
o
1

N
o

] Scutellaria B: Control

73 Scutellaria B: 159!KgBW day
X4 Scutellaria B: 30g/KgBW.day
I Scutellaria B 50g/KgBW.day

AN\

B 24-2 - MAFEMEZHE B KBRS ii‘w‘%ﬂ.éﬁ'h‘tiﬁ

(No of movement) ziﬁ#

82




L]

Movement Time/Rest Time

1.0

0.5

0.0 T

*

7 Scetellaria B: Control

(ZZZ3 Scetellaria B: 15g/KgBW.day
XX] Scetellaria B: 30g/KgBW.day
[IT] Scetellaria B: 50g/KgBW.day

B 24-3: MAREMEZKE B RMRS XY LHABHES

(Move Time/Rest Time) Z 4

*. p<0.05(t-test)

8

(7]




Total Distance (cm)

3500

[T Astragalus A: COnifrol

(3 Astragalus A: 150/KgBW.day
3000 - OCX] Astragalus A: 30g/KgBW.day
ITT Astragalus A: 50g/KgBW.day
2500 - |
2000 I ]—
7
1500 A 7
1000 /
500 - %
0 ] / 1 L

B 25-1: MARAMEZRA A ABRS A2 0 BRES

(Total Distance) Z ¥ %

8

i-N




(L]

Number of Movements

180

{___J Astragalus A: Control

-Z3 Astragalus A: 159/KgBW.day
160 - XX Astragalus A: 30g/KgBW.day
(CIT1] Astragalus A: 50g/KgBW.day

140 4

120 -

100 -

80 1

60

40 A

20

NN\\\\g

252 MARFMELHA A RRRS RMEE 8 HhEs

(No. of movement) z g %

85



Movement Time/Rest Time

-
i

NN

1 Astragalus A: Control ,
[ZZZ] Astragalus A: 15g/KgBW.day
XX] Astragalus A: 30g/KgBW.day
[CIT] Astragalus A: 50g/KgBW.day

B 25-3: MAXEAMEZHE A Res 5 AHERABRES

(Move Time/Rest Time) z 4%

o0

6




Total Distance (cm)

2500 A
2000 -
1500 -~
1000 -

500 -

W 26-1: MAFAMEZREC RBRS ABLEABRED

{1 Astragalus C: Control

Z77] Astragalus C: 15g/KgBW.day
(XX] Astragalus C: 30g/KgBW.day
{TID) Astragalus C: 50g9/KgBW.day

-y

AN

(Total Distance) z %%

87




1]

1 Astragalus C: Control

galus C: 30g/KgBW.day
Astragalus C: 50g/KgBW.day

73 Astragalus C: 15g/KgBW.day

X4 Astra
oD

RS
0020 %% %%

N/

9.

A

9.9.0.0.0. 000
RS
90,0000 00000000

T

180

160 -

T T T
Q o o
o o <

140 -
120 -
100 -

SJUBLIBAOJ JO JaquinN

T
o
N

o .

B 26-2  MAREAMEZEE CABES ANLB aHHES

(No. of movement) Z % #

88




(3

Movement Time/Rest Time

5 i %@ ,6;;;3;"“""6' :

1.0

0.5 1

T3 Astragalus C: Control

ZZ] Astragalus C: 15g/KgBW.day
XX Astragalus C: 30g/KgBW.day
[T1J Astragalus C: 50g/KgBW.day

0.0

B 26-3: MAARFAAMEZINE CAERS RYLEa5HEY

\\\\\A\\xuﬂ

89

(Move Time/Rest Time) Z H 4%






