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¥ € 8 9 E(SUMMARY)

Many herbal medicines are used after processing to improve the
effect as well as remove the toxic compounds. However, some small-scale
herbal medicine manufactories and some oriental medicine doctors are
performing processing medicines in their own ways. Through this study,
Suk Daewhang, Daewhangtan, Chocho Daewhang and Jucho Daewhang
were processed from Rheum tanguticum and Rheum officinale through
various conditions according to chinese pharmacopoiea, concerned laws and
literatures. During processing, anthracene glycosides were generally or
completely reduced and they were converted to aglycone anthracene which
were antidiuretic. The contents of anthracene glycoside(sennosdie A, B)
and aglycone anthracene(aloe-emodin, rhein, emodin, chrysophanol) were
analyzed by HPLC.

Moreover, acute toxicity test for one unprocessed R. Rhizoma, four kinds
of processed R. Rhizoma and one processed R. Rhizoma bought in market
has shown that LDsy value is more than 8.0g/kg. Two groups of 10 males
and 10 females rats were orally administered at dose of lg/kg with Jucho
Daewhang for 28 days. There was no significant changes in organ weight, body
weight, food consumption, serum biochemical factor and hematological factor, and

thus this processed R. Rhizoma was also considered safe with this concentration.
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Table 1. Prescription number of R. Rhizoma from Donguibogam and Jejungsinpyeon
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Table 2. Prescriptions of processd R. Rhizoma and their activities from Jejungsinpyeon .
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Table 3. Prescripotions of processed R. Rhizoma and their activities from Donguibogam.
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15) oAl AR FERY, oA, 4T A
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ZHlolele] Aol it

ofWitle] AztE A71e) theke] FAES A AR E A e AU, o,

o2 ™ My e

a o d-"™

.
o
N
=
B

L #X7 -F §3as
7 7171 R Ak

HPLC: P4000, auto sampler AS3500, detector UV1000¢] TSP(USA)AF 7]17] ¢}
pump P580, injector ASI-100, detector UVD340S 2] Dionex AHUSA) A& Al-g3tith UV
spectrophotomter+ Kontron, UVikon(USA)S 1 =Ew7]= JISICOAHmodel: J-NAS3, 3+

)5, d9E47]= Coulter CO(Miami, FL, US.A)E, 521 %7]E= LABCONCO AR(1]=f)
A< Freezone 12Z, sonicator cleaner: Branson, 8210R DTH(W| )& Al-g3l9dtt &%
el Sennoside A, Sennoside B, Emodine, Aloe-emodin, Rhein, Chrysophanol %-& Wako
(A E)AFS} Sigma(m]=h)AF AlES AFE3LY T HPLC $vlE MerckAHEY) Al &S AFE3A

om, 71 9] AE 1FA%S AHEA T
U, AgA s

(1) ke 724

Anthracene glycosidef= thgteFdo] S=x1d W oz A2 sto] sennoside A<t
BE #4893, #2d9 aglycone anthracene ¥ (rhein, aloe—emodin, emodin,
chrysophanol)= T ofdel FAE WA= dAAgste] 242 JEES AT g
oFd Bl dioF= P AF S sennoside A7F 0.25% ol/delojof gtk T ofd rAES

emodin¥} chrysophanol®] %ol 05% o]/dololof gt} & A5 9fste] =u dFPEdS &

2
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ste A dEs Fdsiden, o dude W (star spot)o] AmstAl AL,
rhaponticin®= &AJstA] eFok(Fig. 1), Sk, tid oz Aol HAJAFA: AFFus, 4

53k 719e E82), a8y HPLC Z 3 sennoside A9 ko] mldo] ¥ tH0.07%).

[e:

T Rhapotin

D

Figure 1. TLC Chromatogram of R. Rhizoma from Gamsuksung(34 4, China)
Solvent system: (1) EtOAc : MeOH : H:O = 10 : 3 : 1
(2) Petroleum ether : EtOAc : Formic acid = 10 : 8 : 0.8

Spray reagent: Io-.chamber

AE g 27 Aste] T3 oY AA(E) 2

H(H
FeE, A A7IE) A dHEE AR A A BV A8 e FEAEUE A=
_/':

F(EUsuggdel A )& HPLC #4390 o, 72} 13
) z1 ol Z1th3 HPLC pattern©] ™, ¢ 7]l sennoside
5 H7bste] £480S Wl TS F peak o] 9ol = 13-t Ho]Art FItE o e S

A
H, W&FE=cl  rhaponticing  H7Fstel  EA4EE W 9 WFFEF= HPLC

Me
=
=2,
>
N
=
o
H
XN
i
u
st 2
i
o
i
2
ofh
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[e]

chromatogramm¥} & %S
2okl AR A k3| ALol A
o o=
rhaponticin®] 3] ©]

= = =0
= B OF % =

AEo ol A
sennoside A(13.026%)¢} rhaponticin(13.457%)2] retention time®] v~ H| S35} o]
o

A

O 2=
e Ak

it

oto
;1;

ol <

£ sennoside AR 22913 o7 =4
ol E|UV 356nmoll A1 = rhaponticin®] &<l

w o ol gk aL

FESHE AR F0F AY
= F0g ERYS ¢ 5 9
PN

w3 HPLC 243817 A o]

oDW81L#1[moc  dw __UV. .81+5M STD #1 [ 81+5 uv. \o.8L+rapontin #1 [n81+re uv.
mAU 213456V VL340 M mau WVL:340 nm mAU WVL:340 nm
ol 2-13.693
3-13.958 o
.01
0
0
0]
.01
0 o
1-7.526|
1-7.799
ol ol 2|l 13.026
.01 1-7.656
0
min min| m
O - . O e e
00 50 100 150 20.0 250 30.( 00 50 100 150 200 250 30. 0.0 50 100 150 20.0 250 30.(
o 23( 2 uv 023 23( uv 023 23C Uv
MAU s 1sors VL340 nm AU WVL:340 nm “ImAU WVL:340 nm
: 31-15.003
21-14.302
0 .0
.04
o .04
O+
19 - $.305 22-14.945 23-8/245
.0
.0+
O+
.04
.0+
O 32-16.846
.04 |
min| min
O e e e O e O
0.0 10.0 20.0 30.0 40.0 50.0 60.( 0.0 5.0 10.015.020.025.030.035.040.( 0.0 10.0 20.0 30.0 40.0 50.C

(4)

(5)
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Figure 2. HPLC Chromatograms of various R. Rhizoma

(1) ==4F g3 (2) 14 3+ sennoside A
(3) W &+rhaponticin (4) o sH(ALa=Am),

(5) #Fh3+sennoside A (6) F ol +rhaponticin

O] 52 IFFAFHAF LA 7S T3 X% HPLC chromatogram¥} 2

ek (Fig. 3).

Lo #219 #3 [r 2: uv. hofapontin #1 [ rap uv. Lo DW222 #1 [0 dw uv
MAU 55 15417 WVL:340 N mAU WVL:340 nm mAU WVL320 ol
: 1-13.696 ] 2-13.674
P54
BO 0y 1-7.75
14 - 8.432 04
{5
5O
f5
b0
0+ pO4
P5-
P51
PO
o L
Y S+ OO .
0.0 10.0 20.0 30.0 40.0 50.0 60.( 00 50 100 150 200 25¢ 0.0 5.0 10.0 15.0 20.0 25.0 30.(
1) (2) (3)

Figure 3. HPLC Chromatogram of R. Rhizoma

(1) R. Undulatum (2) Rhaponticin (3) & ti3tolgt FEFH= A

Sennoside A9l g FAEFS 7] fste] dE(FibolA digs Fdg A3
s

~
sennoside A°] & FAFZAES AT 5 AAHFig. 4). 2ej; oA FYE Heolm
B}
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1 50 32540709 #1 [mor 3L =4 i uv_vi b 002 #1 [modifiec ip: Uv_Vvi
mAU WVL:340 nm mAU WVL:340 nm|
14 - 13.963
5-6.288
L.00 P.00-{
15 - 15.730
9-6.618
11-8.218

D.50 1 .00

.00+ D.00-
min min
SO e e LOO| v v

0.0 25 5.0 75 100 125 15.0 175 20.0 0.0 5.0 10.0 15.0 20.0 25.0 30.0 33.3

(1) (2)

Figure 4. HPLC Chromatograms of R. Rhizoma

(1) T3 A4 dEd-sUsButed A 9
2

dEUES TAsIREk T AW AT wFE Skl T Pl B
AENGS, dsAddA kguss, FAuSgs 44 Fdstd o, S5 AL us, T

Esto] 22t Fa 5 & (Rheum tanguticum),
2 ZlEdn. 7ol dig Adde] W
(star spot) o] ArgstAl Hlew, T3 UV ofefjoll A #2e31S v, rhaponticin® &2 5%

He FE2 A P #2Z5 A godrt. HPLC chromatogram® ™3 E-f-3f &l o] 9t}

12
op

o
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=
ot
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Wy U _ ‘
L ’\ | (J l
& 8 M
o I IM l

(1) (2)

um um
tan tan
Figure 5. TLC Chromatograms of R. Rhizoma gu gu

Solvent system: (1) EtOAc : MeOH Iti—ng =10 :t1§: 1
(2) Petroleum ether "FtOAc : Fommic acid = 10 : 8 : 0.8

Spray reagent: I>-chamber

1: Rheum officinale, 2: R. palmatum, 3. R. tanguticum
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3)

Figure 6. The roots of R. Rhizoma
(1) Rheum tanguticum
(2) Rheum officinale

(3) Rheum palmatum



b 50 251150721 #1 [mod 28 N S( UVv_VI 90 191150718 #1 [mo 1908 uv_Vv
7 mAU WVL:340 nm mAU WVL:254 nm
12 - 13.298 1-3.623
P.00
7-7.182 60
.50 10 - 9.532
.00
6 - 11.560

D.50+
D.00+ 8-15.187

min min
D.50—r e e e 10+ e e

0.0 25 5.0 75 100 125 150 175 200 | 00 25 50 75 100 125 150 175 20.0
(1) (2)

Figure 7. HPLC Chromatograms of R. tanguticum
(1) Sennoside A: 13.3 min., Sennoside B: 7.18 min.
(2) Aloe-emodin: 5.2 min., Rhein: 6.24 min., emodin: 9.53 min.,

Chrysophanol: 11.56 min.

Zyzr o] tigs F 92 Adste B4 A3 G s v 33 o832 sennoside
A9 o] 0.25% ol deloA] FAFolR o, FHduldde] % sennoside A2l FHe] 0.06
~0.1 % AlolZ gaFo] v G EJATHTab. 4). 2822 F3= G5y gt FAHo

=2 dAsksit

_40_



Table 4. Contents(%) of anthraquinone compounds of unprocessed R. Rhizoma
Std.compd.
b Sennoside | Sennoside Aloe . i Chryso-
. Rhein Emodin
ok A B —emodin phanol
R. tanguticum
A) 0.944+0.04 | 0.51£0.03 | 0.19£0.04 | 0.51+0.03 | 0.58+0.05 | 0.63%£0.01
R. tanguticum
®) 1.65%0.1 1.03+£0.01 | 0.40+0.04 | 0.75+£0.09 | 0.84£0.04 | 0.71+0.06
R. tanguticum
©) 0.93+0.12 | 0.72£0.02 | 0.30£0.03 | 0.51+0.05 | 0.65+0.08 | 0.53£0.07
A. officinale 1.25+0.15 | 0.67%£0.07 | 0.44+0.07 | 0.58+0.04 | 0.59+0.03 | 0.78+0.03
A. palmatum |0.04+0.01 0.08%0.01 0.15+0.083 [0.11£0.04 0.25£0.07 |1.02%+0.09
R. Rhizoma" 0.07+0.00 | 0.09+£0.00 | 0.03%+0.01 0.05+0.00 | 0.05+0.00 | 0.16%£0.01
R. Rhizoma™ 0.794£0.08 | 0.20+£0.08 | 0.07£0.01 | 0.10£0.003 | 0.094£0.02 | 0.15+0.01

ko] A= AollM Heddz o 7bA] o] AW
HEol ARA AL S, W&,

W3} Azho] gol RTHE SHFS A R QPN A4 Aol Ageha 9
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3 =2 =z 74
10 %
BB
50 %
BEZF F5EE A 40+
55 ~ 65 T
=) 2=
70 ~ 80 T
3 2o
Z()eke Az
9 %o

Zt. HPLC &4

Anthracene glycosidesZl & <] sennoside A%} sennoside B2

=]

pud

chrysophanole] $H#& Faebdlel a8 Wiz Axelste] 243G FA4 - F9

WA 2 A g sle] #4389tk Aglycone anthracene %21 aloe—emodin, rhein, emodin,

AES 72 570 Fskel dAgeaL, FLANE 23] WA sl Qg 7]e

Table 5. HPLC analysis conditions in KP and CP

Anthracene glycoside Aglycone anthracene

Stationary phase Luna C18(250%4.6mm) Luna C18(250%4.6mm)

MeOH:1.0% Phosphoric

Mobile phase AcOH(1—80):ACN=4:1 cid-85:15
Flow rate 1 m¢/min. 1 m¢/min.
Detection UV 340 nm UV 254 mm

Injection vol. 10wl 10 b

(1) Anthracene glycosidesA %

h AFFA A4

¥ A9 (sennoside A, sennosidd B, aloe—emodine, rhein, emodin, chrysophanol)S

=

< POs7F 501 = HIAAICIH(0.67 kPa olsh)ell A 12 At o4 A x37t 5 J&gatA o}



Al Z 35k

Sennoside A, B9 10 mg2 A E3A @ol NaHCO3(1—1000)-& ol o] A 3kalA 50
m= 3 g o] A 5 mE AESA FH 3ol NaHCO3(1—1000)8 S 7kt A gelAl 20 ml
2 ZAst] FFdor 3t} o] 2R E sennoside AE 0.2 mg/ml, 0.05 mg/m¢, 0.025 mg/ml,
0.0125 mg/mt ZAste] 4 point®] HF5AS ko] BFatA xAste] xFH o2 FATh
Sennoside B 05 mg/m¢, 0.25 mg/mé, 0.125 mg/ml, 0.0625 mg/ml, 0.03125 mg/mé= Z A5t 5

point ZA|ate] ofgf e} 2 HIFFHE T8t

Table 6. calibration curve of standard compounds

Compound Calibration curve
Sennoside A v=9.5595 x+0.0103(r*=0.9995)
Sennoside B v=7.3637 x-0.0449(r?=0.9999)

y: peak area, X! injected amount, ug

(b AAY 2A
FAQ T RIS RUE F F POS Fol 9 HAAIE 067 kPa °l3he]
A 12 A7 o1 AZE T 05 g% A& Fol NaHCO(1-1000) 500n0 S 4 2

0
A ol 3087 BE0 He thg o ojolg HAow g

(2) Aglycone anthracene A%

(7hH) EF99 =4

Aloe—-emodin, Rhein, Emodin, Chrysophanol 10 mgg z}z} A 34 do} MeOH &
M 10 mloll o] AEeA ZA St TFEAow Tt o] ZHE 0.2 mg/ml, 0.05 mg/ml, 0.025
mg/me, 0.0125 mg/m¢ FA|eko] ofgfef 22 A4S skt
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Table 7. Calibration Curves of standard compounds

Compound Calibration curve

Aloe-emodin y=64.674 x+0.0557(r°=0.9996)
Rhein y=67.461 x-0.0115(r*=0.9999)
Emodin y=50.747 x-0.0217(r’=0.9999)

Chrysophanol y=52.213 x-0.071 (r?=0.9994)

y. peak area, X: injected amount, ug.

(W) AAe z=A
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M H>SO; 10 mE 7}8bar ultrasonicatoroll Al 10 #7F F=3F . o 7)o CHCLEZE 7}sta
reflux(F&4)d ol A 1 AlZbst 78ttt o] & A3 & Ao Fo A CHClE & ¢

Sart olg Az F FYFHAA Azssinh o

=Y,
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=
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AR & v2oA gaste]l A7 ¥ A Fste] &4d€ WS methanolE 78T o] & 10

wE HPLColA 431 tH(Scheme 1.).
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Pulverized R. Rhizoma
(100mg)

reflux(30min) in MeOH

expel MeOH

sonicate in 2.5 M HySO4

reflux (1hr) in CHCI3

CHCI;s layer

expel CHCl3

MeOH

solve in MeOH

HPLC analysis

Scheme 1. Pretreatment of R. Rhizoma for aglycone anthraquinone compounds analysis
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1) (2

3) 4)

5) (6) (7)

Figure 7. Prossed R. Tanguticum
(1) Suk Daewhang ( 1 zung ) (2) Suk Daewhang ( 3 zung )
(3) Suk Daewhang ( 9 zung ) (4) Suk Daewhang ( 9 zung + extract )
(5) Daewhang Tan (6) ChoCho Daewhang

(7)Jucho Daewhang
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(3) 23

(7}) 325 Y3 (R. tanguticum)

O U3 € g3g

3lety) Sisle] A9 BF sennoside A 2 sennoside BE 5% 23y o] £4)3

2] ¢Sk} aglycone anthracene fr=A9] 729 EF A8 vlste] dAstA 1 o] F
7hstadth. AHOAN ko] A|E 3 vl E w] A 3SkA aglycone anthracene®] ¥+3Fo] =Qhth. &=
gt sennoside A9 &&Fo] nEHE #EAMN FAUFER AA shaFo] ufg- HxSHA LERS
t}. Ul7FA] aglycone anthracene A#2] %S & u], 95(3.04%) thdte] 71 wdk 15
(2.74%) 3} 35(1.88%) 3= o]} A9 v %3k S el o o]odx] 95 tfdlol] oS &
TFole] %% A(2.23%) o & 1 skaFo] EktH(Tab.8, Figl). o] Ax&E & u 953} 15 9]
U 3% <u3te] JEREH 2o)7t 3x gorn g 9271 & "o rt goty 2o &3S 3
&= AOA e -5 & u opAH He=d 3 H A wo] A7 oF 1 AIZF Aol &
gt 95 7FA 9] AIES A oFshr] fleke] FElEol o Al st |, TEfo] o]

P @ et ge Aew wrh

+
+
o
N
H
QL
rir
o,

28-S YeEld= 389 A9 sennoside A Z sennoside BE 25 a5 o]
ZA8A ¥t 18] aglycone anthracene 3}3HE 52 149.6%, 132.0%, 126.7%, 143.3 %
7V 7 et th o] Foll Al chrysophanol w8 gte] A& 28-S fFitels FEdTo= o4y

A
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[
N

NS A

ES B A E

WRh EEm EChr

Figure &.

Comparison of components in Suk Daewhang

T4 5(1%), 6(35), 79%5), 895+ ) 1 FASHFARTE FAHE A,

1%, 3%, 9%, 95+

ATl dviE = ALt WgdemRY sAE A

SA; Sennoside A, SB; Sennoside B, AE; Aloe Emodin, Rh; Rhein, Em;
Emodin, Chr; Chrysophanol
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Table

8.

Contents(%)

of

anthraquinone

compounds

of

Suk

Daewhang

2
=

Std.compd.

Sennoside
A

Sennoside
B

Aloe
—emodin

Rhein

Emodin

Chryso-

phanol

o
(L

2
> In

absolute
content
(%)

0.34+0.04

0.51+0.03

0.19£0.04

0.51+0.03

0.58+0.05

0.63%0.01

relative
content
(%)

100

100

100

100

100

100

=
T o

(MO)

absolute
content
(%)

0.03£0.00

0.01£0.00

0.03+0.00

0.12+0.02

relative
content
(%)

15.8

2.0

5.2

19.0

—
—_

1
oy H
o

~

(A)

absolute
content
(%)

0.36+0.00

0.66+0.08

0.80+0.04

0.92+0.05

relative
content
(%)

190.9

128.9

137.9

146.2

o

absolute
content
(%)

0.06%0.00

0.07£0.01

0.06+0.00

0.22+0.01

relative
content
(%)

31.6

13.7

10.3

50.8

@

i
on - A
o

~—

(A)

absolute
content
(%)

0.40£0.03

0.67+£0.04

0.71£0.06

1.004+0.07

relative
content
(%)

215.5

131.7

122.2

157.72

w
Ol

absolute
content
(%)

0.04+0.00

0.04+0.00

0.05+0.01

0.09+.01

relative
content
(%)

7.8

8.6

14.3

absolute
content
(%)

0.47£0.02

0.78+0.06

0.94+0.04

0.89+0.04

relative
content
(%)

251.0

152.9

163.2

140.2
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Std.compd.

il

Sennoside
A

Sennoside
B

Aloe
—emodin

Rhein

Emodin

Chryso—
phanol

absolute
content
(%)

0.07+0.01

0.07+0.01

0.10+0.00

0.32+0.05

relative
content
(%)

36.8

13.7

172

50.8

absolute
content
(%)

0.32+0.03

0.48+0.04

0.80+0.04

0.63+0.02

relative
content
(%)

171.03

93.0

138.5

100.4

absolute
content
(%)

0.04+0.01

0.05+0.01

0.05%0.01

0.174£0.03

relative
content
(%)

21.1

9.8

8.6

27.0

absolute
content
(%)

0.28+0.01

0.67+0.04

0.73+0.04

0.91+0.05

relative
content
(%)

(@]

149.6

132.0

126.7

143.3

T 5(1%), 6(3%), 79%), 895+ ) : GASHIAR

D Aol A Fhul E
100% =3} relative content

1%, 3%, 9%, 95+°]
a7 =

[)}}

=4
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@ zxU%9 3%

70~80 CAFololl A ()3 S 7%, sennoside A9} sennoside B9 §H3Fo] 55~87%,
50~90% Alel o™ aloe-emodine 75~97%A}o], rheine 60~80%AF°], emodine 47~
125%A}9], chrysophanol 55~90% Atol9] stako & 747t S743lth 55~65TA ol %
(W)AS 45, sennoside A$} sennoside Bel &Fo] 50~97%, 45~90% Alolsiom
aloe-—emodin< 78 ~130%A}¢], rheine 72~104%A} 9], emodin< 84 ~121%A}©
= 100~123% Atelo] ko= zhzy F3kekivk(Tab. 9, Fig9). A4 A
=7te #9dt7] flste] GastsE oA HAste(Fas e B, ) 474
g SATHEZ6-1, 2271, 2%10-1, 2%12-1). ©] FellA] 15%9] 25 FFA12 F 70~
80 CTAtolol A Z3F 2xdigo] 7 A UA AxHAoH, o] A& Hslo] T4
Tl = 15% H5 ol tiete] HuElom g Bgeo ¢fo] Ui gow HiEEo
At BuE i

chrysophanol

1,
T2 7F A= A

ESA B SB EAE BRh B Em [ Chr

Figure 9. Comparison of components in Chocho Daewhang

%6, 6-1 : 70~807C, 75%, 5.4%

=7, 7-1 : 56~657TC, 15%, 9.4%

%10, 10-1 : 55~65C, 75%, 10.5+

%12, 12-1 : 70~807T, 15%, 3.5+, (A), (B), (CO)+ =2 dis+s on| g

SA: Sennoside A, SB: Sennoside B, AE: Aloe Emodin, Rh: Rhein, Em: Emodin, Chr:
Chrysophanol

BN BN B
N BN l‘N PN
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Table 9. Contents(%) of anthraquinone compounds of Chocho Daewhang(n=5)

izl

Std.compd.

Sennoside
A

Sennoside
B

Aloe
—emodin

Rhein

Emodin

Chryso-
phanol

A
tanguticum
(A)

absolute
content
(%)

0.94+0.04

0.51£0.03

0.19£0.04

0.51£0.03

0.58+0.05

0.63+0.01

relative
content
(%)

100

100

100

100

100

100

A.
tanguticum

(8)

absolute
content
(%)

1.65+0.1

1.03+0.01

0.40+0.04

0.75+0.09

0.84+0.04

0.71£0.06

relative
content
(%)

100

100

100

100

100

100

A.
tanguticum
(C)

absolute
content
(%)

0.93+0.12

0.72+0.02

0.30+0.03

0.51+0.05

0.65+0.08

0.53£0.07

relative
content
(%)

100

100

100

100

100

100

"
i
D

=

absolute
content
(%)

0.70£0.15

0.47+0.08

0.18%0.0

0.37+£0.04

0.724+0.09

0.34%0.01

relative
content
(%)

74.2

91.9

96.7

75.0

124.8

54.6

b
i

(C)

absolute
content
(%)

0.81£0.11

0.64+0.02

0.23£0.01

0.41£0.03

0.64+0.04

0.49+0.01

relative
content
(%)

87.4

88.9

76.3

81.6

78.5

P
B
\‘

=

absolute
content
(%)

0.87+0.26

0.40+0.01

0.25+0.02

0.563+0.03

0.70+0.02

0.63+0.02

relative
content
(%)

92.3

78.8

131.0

103.6

121.5

99.2

b
i

(C)

absolute
content
(%)

0.90+0.07

0.52+0.01

0.32+

0.51£0.02

0.70£0.01

0.63+0.04

relative
content
(%)

97.2

72.8

106.9

100.0

114.8

99.6

_54_




Std.compd. Sennoside | Sennoside Aloe ) i Chryso-
. Rhein Emodin
o Ty A B —emodin phanol
absolute
content | 1.23+£0.22 | 0.71+0.08 | 0.31£0.02 | 0.59+0.01 | 0.71£0.02 | 0.82+0.02
== 10 (%)
(B) relative
content 74.5 68.9 78.2 79.4 84.0 116.2
(%)
absolute
x5 content | 0.46+£0.05| 0.31+0.04 | 0.39+0.01 | 0.54+0.03 | 0.76%+0.04 | 0.87%+0.01
10 -1 (A’.)
relative
(®) content 49.7 43.1 97.6 723 90.5 123.0
(%)
absolute
content | 1.07£0.11 | 0.53+0.12 | 0.30£0.01 | 0.54+0.04 | 0.494+0.02 | 0.61+0.03
== 12 (%)
(B) relative
content 64.8 51.6 75.8 72.7 58.1 86.5
(%)
absolute
x5 content | 0.90£0.00 | 0.55+0.10 | 0.32+0.06 | 0.44+0.07 | 0.40£0.04 | 0.61+0.07
12-1 (%)
relative
® | content | 545 53.7 79.3 59.5 47.2 86.4
(%)
X %6, 6-1 1 70~80TC, 75%, 54+
Z%7, 7-1 : 55~65T, 15%, 9.4+
%210, 10-1 : 55~657C, 75%, 10.5%
Z%12, 12-1 : 70~80TC, 15%, 35+, (A), (B), (CO)= & 3& v
2o 7z &S 100% 2 3] relative contentE &4+ &
ne AETE v

® FzuF 3%

70~80 CAFololl A ()3 S 75, sennoside A2} sennoside B2 sFaFo] 63~87%,
60~70% Atol1e ™ aloe-emodine 97~176%A}°], rheine 110~150%A}¢], emodin< 95~
1209Ake], chrysophanol 100~120% Atele] gtFo = 747F SRtk Qirh. 55~65T Aol ol A
() AS 4%, sennoside A2} sennoside B 56~80%, 51~88% Alo]llom
aloe-emodin< 70~130%A}©], rhein 75~120%A} ], emodin< 65~125%A}¢], chrysophanol

3} ol

_55_



6
5
4
X 3
2
1
0
& v & Q & O /Kéy Q{\o . 2 ?«/\o S \Q/\O 5 \%/\o
®» % % g & K g % x
mSA ESB EAE MRh BEm [ Chr]

Figure 10. Comparison of components in Jucho Daewhang(n=5)
FZx6, 6-1 1 70~807T, 50%, 4.4,
FZ7, 7-1 : 55~657T, 10%, 9.4
F210, 10-1 : 55~65TC, 50%, 10.0i*
Fx12, 12-1 1 70~80T, 10%, 3.4+, (A),B),(C)+= =TS ou|3t

SA: Sennoside A, SB: Sennoside B, AE: Aloe Emodin, Rh: Rhein
Em: Emodin, Chr: Chrysophanol, n< MZ+E 2u|g
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Table 10. Contents(%) of anthraquinone compounds of Jucho

Daewhang(n=5)

Std.compd. . .
Sennoside | Sennoside Aloe Chryso—
. Rhein Emodin
ok Ty A B —emodin phanol
absolute
A content | 0.94+0.04 | 0.51+£0.03 | 0.19+0.04 | 0.51+0.03 | 0.58+0.05 | 0.63+0.01
y (%)
tanguticum relative
(A) content 100 100 100 100 100 100
(%)
absolute
A content | 1.65+0.1 | 1.083+0.01 | 0.40£0.04 | 0.75+0.09 | 0.84+0.04 | 0.71+£0.06
y (%)
tanguticum relative
®) content 100 100 100 100 100 100
(%)
absolute
A content | 0.93+0.12 | 0.72+0.02 | 0.30£0.03 | 0.51+0.05 | 0.65+0.08 | 0.53+0.07
y (%)
tang(tét;cum relative
content 100 100 100 100 100 100
(%)
absolute
content | 0.06+0.01 | 0.37+£0.04 | 0.33+0.01 | 0.68+0.12 | 0.61+0.07 | 0.72+0.09
FE6 | (%)
relative
(A) lati
content 63.5 72.7 176.4 133.4 105.4 114.0
(%)
absolute
content | 0.68+0.03 | 0.45+0.01 | 0.36+0.07 | 0.75+0.05 | 0.77+0.18 | 0.68+0.00
F= 6-1 (%)
relative
© lati
content 130.6 73.6 119.5 147.9 119.3 108.2
(%)
absolute
content | 0.74+0.00 | 0.14+0.04 | 0.25+0.06 | 0.51+0.08 | 0.58+0.01 | 0.78+0.00
==7 (%)
(A) relative
content 80.0 65.4 131.5 100 100.2 122.7
(%)
absolute
content | 0.69+0.01 | 0.37+£0.04 | 0.32+0.07 | 0.60+0.02 | 0.80+0.05 | 0.91+0.00
== 71 (%)
relative
(C)
content 75.0 51.7 103.9 117.9 124.5 145.0
(%)
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Std.compd. Sennoside | Sennoside Aloe Chryso-
A B —emodin Rhein Emodin phanol
T
absolute
content | 0.98+0.02 | 0.64+0.15 | 0.28+0.02 | 0.56+0.02 | 0.53+0.02 | 0.71+0.05
== 10 (%)
(B) relative
content 59.21 85.0 69.1 74.9 63.4 101.3
(%)
absolute
=x content | 0.59+0.01 | 0.64£0.15 | 0.23%£0.02 | 0.44+0.05 | 0.42+0.01 | 0.63%£0.03
10-1 (%)
relative
€ content 56.9 88.2 75.0 86.6 64.3 100.7
(%)
absolute
content | 1.44+0.05 |0.847+0.04| 0.39+0.03 | 0.84+0.10 | 0.79+0.08 | 0.69+0.05
Fx 12 (%)
(B) relative
content 87.2 69.7 96.9 112.5 94.2 102.0
(%)
absolute
=x content | 1.15+£0.04 [{0.706+£0.00| 0.33%+0.04 | 0.61+0.04 | 0.69+0.07 | 0.89+0.10
12-1 (%)
relative
® | content | 822 68.5 108.9 119.7 107.0 116.3
(%)
T%6, 6-1 : 70~80T, 50%, 4.4+
TZ7,7-1 : 55~65T, 10%, 9.4+
F2%10, 10-1 : 55~65T, 50%, 10.0+
F%12, 12-1 : 70~80T, 10%, 34%, (A),(B),(O)= L3S on| g
S 3te] 7} S 100% =381 relative contentE #4Fs3 S
o

=]

(1) &2 (R.
O =%

2
G olng

officinale)

1%, 3%, 9% 2 9% o9& F5A7 49

A}, el

Q)3 Edg sl

olX

H| 3] 1

it

9] aglycone anthraquinone 4 & &<
oF-&-off el
(4.51%), 95(3.36%), 3% N (2.75%) A= o] B2

(3%, 9% B3] golA Y Bol F7katg

i

gHol
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£ 1%, 333 9% gael Aol7k Al QA vhebd 23t oFhel Aol mglth AOAI o

AE v g v aglycone anthracene =9 3tako] Y53 =9kti(Tab. 11, Fig. 11).

§

a

0l

M e A < 13

2

NSA ESB HEAE BERh HEEm OCHr

Figure 11. Comparison of components in Suk Daewhang
k& (d&)el 15, 3%, 9%, 95+l He] Zwdjgoln, AJOA S A k3| Alol A
o3k o &el.
SA; Sennoside A, SB; Sennoside B, AE; Aloe Emodin, Rh; Rhein, Em; Emodin,
Chr; Chrysophanol
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Table 11.

Contents(%) of anthraquinone compounds of Suk Daewhang

Std.compd.

Sennoside
A

Sennoside
B

Aloe
—emodin

Rhein

Emodin

Chryso—
phanol

absolute
content
A (%)

1.25+0.15

0.67+0.07

0.44+0.07

0.58+0.04

0.59+0.03

0.78+0.03

officinale | relative
content

(%)

100

100

100

absolute
content
(%)

X=
TS

0.03+0.00

0.01+0.00

0.03+£0.00

0.12+0.02

(MO) relative
content

(%)

15.8

2.0

5.2

19.0

absolute
content
(%)

0.90+0.01

0.56+0.02

1.01+0.00

2.04+0.02

o

relative
content
(%)

204.5

96.6

171.2

261.5

absolute
content
(%)

w
Ol

0.40+0.12

0.21£0.10

0.72+0.04

1.424+0.07

relative
content
(%)

90.9

36.2

122.0

absolute
content
(%)

©
0l

0.56+0.04

0.41+0.03

0.76+0.06

1.63+0.14

relative
content
(%)

127.3

70.7

128.8

209.0

absolute
content
(%)

0.284+0.05

0.21+0.02

0.33+0.04

0.62+0.05

relative
content
(%)

36.2

55.9

79.5

3%,

9%,

9%-+°] 9

lo

60 -

S oy,

o
Yol 7} s 100%=3ke] relative contentS AHeFl .

A OA| oF 2

2] oF5] Aol A



@ zxU%9 3%

22 AL 12 A 25 3 ALS 1 sennoside At BE 50%~65% Alol = 7
aet o, ALodlA Z3HAS

Zrhebs FAE deban 2ed Aedq £ o

=
7ok v w 1 el ¥ ¥es & 5 duh

Figure 12. Comparison of components in Chocho Daewhang(n=-5)

%% 13 : 70~80T, 15%, 3.28%
Z% 14 1 70~80T, 75%, 3.81&
%% 15 : 55~65T, 15%, 6.12%&
%% 16 : 55~65TC, 75%, 6.07&
SA: Sennoside A, SB: Sennoside B, AE: Aloe Emodin, Rh: Rhein, Em: Emodin, Chr:

Chrysophanol, n< MZ4Z on| g
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Table 12. Contents(%) of anthraquinone compounds of Chocho Daewhang(n=5)

Std.compd.

Sennoside
A

Sennoside
B

Aloe
—emodin

Rhein

Emodin

Chryso—
phanol

officinale

absolute
content
(%)

1.247+£0.15

0.67+0.07

0.44+0.07

0.58+0.04

0.59+0.03

0.78+0.03

relative
content
(%)

100

100

100

b
b

absolute
content
(%)

0.701+0.04

0.43+0.05

0.58+0.01

0.42+0.007

0.65+0.021

1.44+0.1

13 relative

content
(%)

56.2

64.6

130.7

72.4

109.8

184.8

b
it

absolute
content
(%)

0.6+0.03

0.434+0.03

0.45+0.02

0.32+0.02

0.53+£0.05

1.19+0.13

14 relative

content
(%)

48.1

64.2

103.0

55.0

89.0

152.3

I
i

absolute
content
(%)

1.27+0.13

0.71£0.01

0.60+0.05

0.56+0.04

0.67+£0.04

1.65+0.09

. relative

content
(%)

106.0

134.8

97.4

114.4

211.7

b
i

absolute
content
(%)

1.03+0.08

0.58+0.003

0.61+0.19

0.42+0.06

0.70%0.11

0.33%0.21

16 relative

content
(%)

82.6

86.6

138.9

71.6

119.5

170.6

—
w

14
15

BN B BN P

—
(@)

= O

e 5P BB P

i
-

o2k

1 70~807C, 15%, 3.28+
1 70~807C, 75%, 3.08+%
1 55~65T, 15%, 6.12+

: 55~65TC, 75%,
100% 23} relative contentZ 3-4Hs}

o g,

6.07%
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@ FxUF 4 ¢

Toepdel 7158 Wl 10% HEok 5u) Bl 50%0 REs FFAI 57
0~80C s 55C ~65C A 747} zatith oo woA 23 w= of 2~3 4=
o}, AL = 5 ~6E0] AR} sennoside A9 Be] 4o F=XHRT 25%~60% A%
2 ZAHAY 28y aloe-emodine 85%~130% Abol =, Rheine 38%~100% Ako] =,
Emodin& 70%~100%A}Fe] &, Chrysophanol 100~220% Ato] 2 F3he HAAth o] 24 $
e F2H O % sennoside A9 BY 42 745%™ agycone anthraqunon”] &+
7 B Fads Yehileh a8y FA 402 Eu agycone anthraquinonZ] A&

!

e @ & Atk

j&

Mo rlo

5

4l

5 |
R

o |

" .

0 -

Ex14
B SA E'SB MAE MRh MEm O CHr|

Figure 13. Comparison of components in Jucho Daewhang(n=5)

F%13: 556~65TC, 10%, 5.16%

F214: 55~65TC, 50%, 6.15%

F2150 70~807C, 10%, 2.01+

F216: 70~807C, 50%, 2.09%
SA: Sennoside A, SB: Sennoside B, AE: Aloe Emodin, Rh: Rhein, Em: Emodin, Chr:
Chrysophanol, n< MZ4E ou|dl
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Table 13. Contents(%) of anthraquinone compounds of Jucho Daewhang(n=5)

FuvPe 2
ne AEFE v,
do BE FAYe B

aglycone anthraquinone 7 3} &=

How F74ehe FAE ek o, 53l chrysophanole] 39

Std.compd. Sennoside | Sennoside Aloe . . Chryso-
. Rhein Emodin
o A B —emodin phanol
absolute
content |1.247+0.15| 0.67+0.07 | 0.44+0.07 | 0.58+0.04 | 0.594+0.03 | 0.78+0.03
R. (%)
officinale | relative
content 100 100 100 100 100 100
(%)
absolute
content | 0.43+0.05 | 0.27+0.02 | 0.41£0.04 | 0.29£0.12 | 0.48+0.09 | 1.52+0.28
=2 13 rel(a/(t,i)ve
content 34.1 40.0 93.21 50.5 80.7 195.3
(%)
absolute
content | 0.42+0.05 | 0.39+0.17 | 0.37£0.06 | 0.22+0.04 | 0.44+0.02 | 1.14%0.06
_ (%)
== 14 relative
content 33.3 58.8 85.2 38.3 73.9 146.3
(%)
absolute
content | 0.34+0.01 | 0.23+£0.04 | 0.57+£0.09 | 0.56+0.06 | 0.45+0.05 | 1.67+0.16
- (%)
*= 15 relative
content 27.3 34.2 128.6 96.6 76.3 214.1
(%)
absolute
content | 0.60+0.04 | 0.38+0.03 | 0.48+0.09 | 0.37£0.03 | 0.59+0.03 | 1.33%+0.07
=2 16 rel(a/(t,i)ve
content 47.7 56.7 110.0 63.4 100.2 170.9
(%)
F%13: 55~65T, 10%, 5.16%
Fx14: 55~65T, 50%, 6.15%
TFx15: 70~807T, 10%, 2.01&
Fx16: 70~80T, 50%, 2.09%

SHeES 100% 23] relative contentE $HAFSF 2

W sennoside A} B9 Da FAE

S

=

£ Z9 A Aloe-empdin, Emodine, Chrysophanol $-& %l gt

B8 150% ©] AH200% 7+
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A) F7veke FAE BT 28y Rhein® B FAHAAA #2] ARG dgbAo=w ha

s e dei

AT @ 2TE ste] ofgek 22 WHoR A

A B35 e 120g, &4 100g, &= 100g< 423 Hsto] T/ 1,200mE 7}
shal g kR 7lol A 2 AlZFERt ST o] RS I o AAste] FEAES FAHA
o3}, F=HATHFZ A 2.2g)

xS A 80g, #x20gs BE3] HAste] THT 1,200mE 7hekal tf-goF&7]A 2

AZFERE FE8H T o] HA4E T o] st FEAS FAA oA, sHAATHFEA:
1.9¢). °]E< anthracene glycoside A$ BE thikeFd

aglycone anthracene 3lg&E 52 o eFdd FAE YHOZ AAelsto] 1 s
ol 3 olE FEEAEY Ao g o] EE ol ¢ o] anthracene glycoside A9t B
= 10~20% N2 F A7+ aglycone anthracene 3}3E 52 300~600% W2 ul-$ =9k}, o]
gdeto g F%319S v anthracene glycoside®™ 33HE2 Hai7} Ho #awm, o &3

9} Bl &) aglycone anthracene 3T EEL 238 S7HES & 4 AT

AR gHon BASYD

ru[o

=] =]
A

s

Table 14. Contents(%) and Shift rate(%) of anthraquinone compounds of R. Rhizoma

preparations(n=5)

Std.compd. )
P Sennoside | Sennoside Aloe . . Chryso-
. Rhein Emodin
. A B —emodin phanol
preparations

AEYWIHC) | 0931012 0.72+0.02 0.30+0.03 0.51+0.05 0.65+0.08 0.53+0.07

&2
= O
A4 (%)
ol &

(%)

0.22+0.02 0.17+0.01 1.54+0.04 2.75£0.04 1.84+0.04 1.76+0.03

23.66 23.61 513.33 539.22 283.08 332.08

0.10+£0.001 0.10+0.01 1.79+0.12 2.85%0.35 2.30£0.30 2.12+0.12

10.75 13.89 596.67 558.82 353.85 400.00

ne AE5E g
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50 AEIAIAIE-1-1004 AEAIAE Uv_Vv 00 & EAFA-1-1029 AHEFALAL- uv_v
7 mAU WVL:340 nm mAU WVL:254 nm
8- 4.815 5-4.077
.00 501
3-0.279
10 - 6.690 00
.00 p-0.228
6-31630 g-6.542 504
11-7.774
15-12.196
2 42.94271

10 - 1915882 696

.00 f T
min
SO 504+ 7T T
00 20 40 60 80 100 120 15.0 0.0 5.0 10.0 15.0 20.0 25.0
(1) 2)

Figure 14. HPLC Chromatograms of Samhwangsasim-tang

(1)& anthracene glycoside A%} BE 43 A.
sennoside A: 12.196 ¥, sennoside B: 6.690 .
Stationary phase: Luna C18(250x4.6mm), Mobile phase: AcOH(1—80):ACN=4:1, Flow rate:
1 m¢/min., Detection: UV 340 nm.
(2)+= aglycone anthracene 33&ES &
aloe-emodin: 5.513+%, rhein: 6.727%, emodin: 10.583+%, chrysophanol:
12.696+.
Stationary phase: Luna C18(250x4.6mm), Mobile phase: MeOH:1.0% Phosphoric acid=85:15,
Flow rate: 1 m¢/min., Detection: UV 254 nm.
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00 &2 XE-50mg-1-11 uv_v oo HEE-1-102¢ HEAX Uv \
7 mAU WVL:340 nm mAU WVL:254 nm
6-3.765
504
.00
00
1-7.6439-867 6-14.006
.00+ 504
9-6.704
00
.00
10 - 10.536
11 - 12.649
.333 j\
: \‘ T
min min
S0——r S50+
0.0 5.0 10.0 15.0 20.0 25.0 0.0 5.0 10.0 15.0 20.0 25.0
(1) 2)

Figure 15. HPLC Chromatograms of Daehwanggamcho-tang

(1)-& anthracene glycoside A$ BE 213 4.
sennoside A: 14.096 ¥, sennoside B: 7.643 +.
Stationary phase: Luna C18(250x4.6mm), Mobile phase: AcOH(1—80):ACN=4:1, Flow rate:
1 m¢/min., Detection: UV 340 nm.
(2)= aglycone anthracene 3+3&< #2413 #A.
aloe-emodin: 5498+, rhein: 6.704+%, emodin: 10.536%%, chrysophanol:
12.649+.
Stationary phase: Luna C18(250x4.6mm), Mobile phase: MeOH:1.0% Phosphoric acid=85:15,
Flow rate: 1 m¢/min., Detection: UV 254 nm.
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43,
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7N 2] parameter® =73t} (Tab. 28-33).
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3H(Fig. 34, F715Ae] A3H(Tab. 22), GOT, GPT, ALP, TG
5 107FA1¢] A3skebA e1zke] W3k (Tab. 23), RBC, MCV, MCH, MCHC %9 1871¢] 1A=

1 WMsE W ektH(Tab. 24).

(2) ¥4
(7h) @+ 82 (Coulter’'s Complete Blood Cells Counts)

CBC assay(Coulter CO., Miami, FL, USA)E o] &3} A3t & & d 9S8 A
# 3ol A3 (Red Blood Cell, RBC), #2884 (Mean Cell Volume, MCV), # 2 &
A5 FF(Mean Cell Hemoglobin, MCH), B4 dFd A5 =(Mean Cell Hemoglobin
Concentration, MCHC), & & 7182 % ¥ 2 (Red Cell Distribution Width, RDW), B33 A %4
A (Mean Platelet Volume, MPV), &3] 2} ¥ £ (Platelet Distribution Width, PDW), &4
I (Platelet, PLT), PCT(Plateletcrit), ¥ 3 +(White Blood Cell, WBC), & 24 (Hemoglobin:
HGB,HBC), & &8 44|(Hematocrit: HCT), ¥ 7 (Granulocytes, GR),H =~ 7 (lymphocytes,
LY), &3 (Monocytes, MO)E 22z =4 3}4 ).

@ A EF(Red Blood Cell)
ol A3 Wl ol BE AW A 71 7|2 A

x4 TEHEe] KT 1 RS vofs

HBO)YE % EAlo =43t 28 Fx4(MCV, MCH, MCHC)% AF&38le] 3 7}sto]ofstc}. 2
Ao farts 28 = 2EZ A3 AAEFAY N wdy FFEARS F, WA =

g 5o oy, AdG 59 F7te A AN H A S Pickwickina 55T ¥ erythropoietin

@ HAZHIETEH(Mean corpuscular volumn, MCV), HFHIFTINLZ
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YA TE M 2% E(Mean corpuscular
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(Mean corpuscular hemoglobin,
hemoglobin concentration, MCHC)
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(%) A5z

MBL kitE Abg3ste] ztzte] a4 AdE A3t = IP(inorganic phosphorus),
BUN(blood Urea Nitrogen), GOT, GPT, ALP(Alkaline Phosphatase), total cholesterol,

triglyceride, total protein, total bilirubing 274 &} t}.

(D IP (Inorganic Phosphorus)

Zraa 714 A w5 AR b= o] ok adER dF QAEe] vEU =&
79+ ARA, tumoral calcinosis, hypoparathyroidism, B|E}W D $5%58 5 4 Atk A4t
9] 74+ hyperparathyroidism, HIE}Yl D 535 =M #A acidosis 59 4d-$-olth. &4

ol
10
1
N
rO

AFe] A ZS Malachite greenyS 7122 IP kitE ©]&3lo] 650mol A FF ==

23} 9] TH6),

Ay
o
ol
o
a2
ox

@ BUN (Blood Urea Nitrogen)

BUNL & Zo] 243F+= urea 9 245 Xds+= Aoz AYHoz2E ureadt 5
o] 2 FHFete Ay AAV 28 ALhAAEEolth.  Ammonia, uric acid®t © o]
J

7ol A urea cycle AFA A AL, &

2 (15~20mg/dl) o|Aoe & Z7tstt}, a2 E 83 creatinine 59 =719 t]Eo Z7}3H
o % ureat AFTA Ao 7 A JEgE Fod 24524 E(catabolic rate), T
AHF, sty EN(4stAEd), AAW F2F, 23 5ol weg 2A TS v JAAY

el % kA A A (Non-protein nitrogen:NPN)<] oF 2/3& BUNo|th. A<] v o] 74

16) Wang,J., Chen,C.C. and Osaki,S.(1983) Optimization of the phosphorus UV
reagent, Clin. Chem., 29, 1255
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- NPN¥} BUN:2 o] Wiglstez BUNS ZAywtont: Ad4dTo i 485 st
AT BUNZ AA7|s ARZA, AHAAY 1uxbALTF(FnHA AF 3471583,
==

Hemoglobin'=% &), A4 1242 AdS0835Y AgAAn g0 o5k M) 49 2 4

7F 21mg/dlo) g o2 S H

® GPT % GOT (Glutamic Pyruvic Transaminase & Glutamic Ozxaloacetic

Transaminase)
7HA g AAASA] -4 A Ao A asparate aminotranferase(AST)$} alanine
aminotranferase(ALT)7} 443t} Reitman-Frankel'} & o] &3} 505mol A F3 ==

SEEE T

4

N\

@ ALP (Alkaline phosphatase)
ALP(Alkaline phosphatase)® AAWeolE g BIsA T =0 s AL
F8E A7 FelE Aol F7, EH7E &gk B
Atk F mollE= A4 ALP, ®ol& 234 ALP, #5ls #4844 ALP, 950l 114 ALP
ojt}. ALP & isoenzyme©] EAst o vehve 212 1143, =4, Bivkg, 284, &
AL 59 jsoenzyme©] QUth 1P ALPE A o g 7tunA Ak F4 3 5o A

S7hetth. ALP+= King-King® & ©]83te] 500mel A §F3 55 43t g st

® Total Cholesterol
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17) Reitman, S., Frankel, S.(1957) A colorimetric method the determination of
serum glutamic oxalacetic and glutamin pyruvic transaminases, Am. J. Clin.
Pathol., 28, 58-63

18) Finely PR, Schifman RB, Williams RJ and Luchti, DA(1978) Use of
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® Triglyceride

3l Triglyceride A& YER & A2 - 1WA 14, =55, @8 oy, 4 HS, 4

|=]
TEA AU 58 AXE el T A W triglyceride) 2] &3S Aestr] siAe &
2R (POD)S o] &3te] 550mel A =7 391 o9,

@ Total protein

4 9] total proteine CuSO4 - 5SH20¢} NaKC406 - 4H208 45 10% NaOH$} 4]

3|4 sto] b= Biuret A oF3 HESAIZL F- 540mmol A A & 3l TH20),

Total bilirubin

Total bilirubin<>= Michaelsson®H & o]-&3}o] &7l2]A azobilirubin(A.A.B.) 1|4

AFH o g2 600mmoll A =A 35St}

&g B AR SUbshs T fAREE FolE Blth(Fig. 16-21).

[e)
o
oASHAAT o2 Q1% APHL At xehshA Wk B AR L ST A

Mg2+/dextran sulfate in its measurement, Clin. Chem. 24, 931-933.
19) Giegel, JL, Ham, SB and Clema, W.(1975) Serum triglyceride determined

colorimetry with an enzyme that produces hydrogen peroxide, Clin. Chem. 21,

1575-1581.
20) Gornal, AG, Bardawill, CS and David, MM (1949) Determination of serum

protein by means of the biuret reaction, J. Biol. Chem., 177, 751-766.
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Figure 16. Body weight change in rats treated orally administered with unprocessed R.

Rhizoma
m and f mean male and female rat. 8 and 6.4 represent administration

volume 8g/kg and 6.4g/kg. The number of tested animal was 5 rats in each
group.

Wzwel 497) 2AFS 11904687004 TLAE  180.88+818g 0.2 F7}ate]

152%9] Z7}2 HYi 4dAE 229.36+14.02¢0.8 192.7% =718ttt A E o) gpge
7

=
o
AR Z=7tE 1Y

A 8g/kg T AS(5=7H) 7] AF 118.72+659go A 1497 9] AF=& 214.88+
1697g2 2 181.0% Z7F8Fdth 6.4g/kg Folut GA] 11896+9.45g0 A 1444 += 207.86+
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Figure 17. Body weight change in rats treated orally administered with Suk Daewhang

m and f mean male and female rat.8 and 6.4 represent administration volume

8g/kg and 6.4g/kg. The number of treated animal was 5 rats in each group.
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Figure 18. Body weight change in rats treated orally administered with SaeO

phatmaceutical company

m and f mean male and female rat. 8 and 6.4 represent administration
volume 8g/kg and 6.4g/kg. The number of treated animal was 5 rats in
each group.

MOA kel =tha A 8g¥t 64g & T JAl Folxr] AT (11888+4.0g, 119.08+
T47g) 0258 149 #= 203.9%(242.4+12.71g), 204.7%6(243.7+21.01g) 2] S7F& E At
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Figure 19. Body weight change in rats treated orally administered with Daewhangtan

m and f mean male and female rat.8 and 6 represent administration volume

8g/kg and 6.4g/kg. The number of treated animal was 5 rats in each group.

et Folat JAl Folxy] A (11858+3.28g, 11846+1.44g)S 2 HH 14UA =
178.43%(211.58+4.92¢g), 184.37%(218.4+6.02g)°] S7t5 H A TH
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Figure 20. Body weight change in rats treated orally administered with Chocho Daewhang

m and f mean male and female rat.8 and 6.4 represent administration volume

8g/kg and 6g/kg, respectively. The number of treated animal was 5 rats in
each group.
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=3

= W
32 P

_78_



250

220

190

weight (g)

160

130

100

days

—e—control —«a—F=E=EM8 B FZ=M6.4

+

weight (g)

90

days

|——control —— 5 XF8 —m 5 £F6.4 |

Figure 21. Body weight change in rats treated orally administered with Jucho Daewhang

m and f mean male and female rat. 8 and 6 represent administration volume

8g/kg and 6g/kg. The number of treated animal was 5 rats in each group.

FxUEg Fodt 9A Fox7] AF(11848+6.02g, 118.7+6.89g)C.=FH 14U A=
187.59%6(222.26+16.10g), 188.21%(223.4+7.76g) ¢ +7t& E ot
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(W) 4254, AHgEl(LD50%) 23 2 347

A7 e =R 1 A EE flleB® LDsp#t2 Y 8,000 mg/kg ©l

= =
¥ & 7 AUtHTab. 15). Fol 4 A|7F Fo] Aws wjdstlon, sgdat AHOA 3| A
FoUgel 45 uE Lds Dy FoF AN Fol: S mjAdskA] Fkar 10413F o4

A F AW Bk aeu RE Pol AMe ALK wus Aol ol o g

of YAHY HFoR hekukeh, FoF o] F FREE Auuld Ade e gtk ol

Table 15. Survival in Rats orally treated with single dosage of unprocessed - and

processed Rhei Rhizoma

R. Suk s o Chocho Jucho Daewhang
ae
D Rhizoma |Daewhang Daewhang|Daewhang tan
Sex ose
(mg/kg)|  final final final final final final
mortality | mortality | mortality | mortality | mortality | mortality
| 8000 0/5 0/5 0/5 0/5 0/5 0/5
male
1 6400 0/5 0/5 0/5 0/5 0/5 0/5
8000 0/5 0/5 1/5° 0/5 0/5 0/5
female
6400 0/5 0/5 0/5 0/5 0/5 0/5

T Aol AN BEHNA F&(SF Fol wito] ofd)

J_E’—_‘_
o 52 ESLY e u Fo0i Jde SHAEANS HolA tHTab. 16-21 ). AF

100g & 7+ 4719 FAl(ralative weight)& AtEste] Hlustol e iz 3 Fo4 A= AFol&
R A ehokth R BAA Al AHE vl AFEE S 5 dtld
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Table 16. Absolute and relative Organ weights(%) in rats orally administered with

unprocessed R. Rhizoma

R. Rhizoma R. Rhizoma
Control
(8g/ka) (6.4g/ka)
absolute relative absolute relative absolute relative
weight weight weight weight weight weight

g 0.83+0.056 0.36+£0.02 0.87+£0.08 0.40+0.02  0.82+0.10  0.39%0.02

Heart
? 0.68+0.18  0.41+£0.12 0.60+£0.04  0.39+£0.02 0.63+£0.08  0.41+£0.01
4  7.48%£0.39 3.26%0.11 6.84+0.73 3.19£0.24 6.65+0.80 3.20+0.18
Liver
? 4.9340.23 2.98+0.09  4.84+0.33 3.11£0.15  4.74£0.42  3.10+£0.17
4  0.58%£0.09 0.25+0.05 0.55+0.11 0.25+0.04  0.57£0.15  0.27£0.04
Spleen
? 0.41£0.05 0.25+0.03 0.39£0.04  0.25+£0.02  0.40£0.06  0.26%0.03
d 1.16+0.10 0.51£0.07 1.14+0.06 0.53+0.03 1.15+£0.15  0.56%0.06
Lung
? 0.91+0.09 0.55+0.05 0.92+0.05 0.59+0.04  0.95+£0.03 0.62£0.03
3 1.90£0.13 0.83%£0.05 1.856+0.17  0.86%0.02 1.78+£0.18  0.86%0.04
Kidney
? 1.30£0.09 0.79£0.04 1.25+0.05 0.80%0.03 1.32+£0.10  0.86%0.04
4  0.58%£0.05 0.25+0.02 0.61£0.16 0.28£0.06  0.63£0.10  0.30+0.04
Thymus

¢ 0.52+0.14 0.32+£0.08  0.49£0.10 0.31£0.07  0.53+£0.07  0.35%£0.05

Adrenal &  0.04+0.00 0.02+0.00  0.04%0.01 0.02+0.00  0.04+£0.01 0.02+0.00
gland

¢ 0.05%0.01 0.03+0.01  0.04£0.00  0.03+0.00  0.05+£0.01  0.03%0.00
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Table 17. Absolute and relative Organ weights(%) in rats orally administered with

Suk Daewhang

SukDaewhang SukDaewhang
Control
(8g/ka) (6.4g/ka)
absolute relative absolute relative absolute relative
weight weight weight weight weight weight

d 0.83+0.05 0.36%+0.02  0.88+0.07 0.37+£0.03 0.81+£0.35 0.44+0.19

Heart
? 0.68+0.18 0.41+0.12 0.66+£0.12 0.37£0.03 0.62+£0.06  0.37%0.02
3 7.48+£0.39  3.26+0.11 7.62+0.37  3.24+£0.10 7.69£0.84  3.18%0.11
Liver
? 4.93+0.23 2.98+0.09 5.57+£0.86 3.18+£0.23 5.25+0.59 3.12%0.16
3 0.58+0.09 0.25+0.05 0.61+£0.07 0.26+£0.03 0.62+0.07 0.26%£0.04
Spleen
? 0.41+£0.05 0.25+0.08 0.43+£0.06  0.25+£0.04  0.43+0.02  0.26%£0.02
d 1.16+£0.10  0.51%£0.07 1.21+£0.08 0.51£0.03 1.13+£0.07  0.47£0.03
Lung
? 0.91+£0.09  0.55+0.05 0.99+£0.10  0.57+0.04 1.01+0.11 0.60x0.02
3 1.90£0.13  0.83£0.05 2.05+0.18 0.87+£0.06 2.06+£0.12  0.85%0.02
Kidney
? 1.30£0.09 0.79£0.04 1.36%+0.21 0.78%£0.08 1.37+£0.09  0.81%£0.02
3 0.58+0.05 0.25+0.02  0.58+0.13  0.25%0.06  0.63£0.05 0.26%0.04
Thymus
? 0.52+0.14  0.32£0.08 0.55+£0.10 0.31£0.06  0.49+0.08  0.29£0.05
Adrenal & 0.04+0.00  0.02£0.00  0.04+£0.01 0.02+0.00  0.04+£0.00  0.02%0.00
gland

? 0.05+0.01 0.03%0.01 0.05+0.01 0.03%0.01 0.05+0.01 0.03+0.01
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Table 18. Absolute and relative Organ weights(%) in rats orally administered with

processed R. Rhizoma(SaeO)

Sae O Sae O
Control
(8g/kg) (6.49/kg)
absolute relative absolute relative absolute relative
weight weight weight weight weight weight

g 0.83+£0.05 0.36£0.02  0.90+£0.05 0.37+£0.00 0.89+0.08  0.374+0.02

Heart
? 0.68+£0.18  0.41£0.12  0.65£0.05 0.37+0.02  0.65+£0.05  0.37+£0.03
d 7.48+0.39  3.26+0.11 7.90£0.94  3.25+0.22 7.89+£0.89  3.23%£0.15
Liver
? 4.93+£0.23 2.98£0.09 5.49+0.60 3.14+£0.20 5.62+0.25 3.22+0.14
3 0.58+£0.09  0.25£0.05 0.77£0.16  0.32+0.05 0.64+0.12  0.26+0.03
Spleen
? 0.41+£0.05 0.25£0.03 0.50£0.03 0.29+0.083  0.46+£0.05 0.27£0.04
3 1.16£0.10  0.51£0.07 1.24£0.19  0.51£0.07 1.20£0.10  0.49£0.03
Lung
? 0.91£0.09 0.55£0.05 0.97£0.13  0.56+0.07  0.96+0.11 0.55+0.04
d 1.90+£0.13  0.83£0.05 2.02£0.27 0.83+£0.09 2.0240.21 0.83%£0.03
Kidney
? 1.30+£0.09 0.79£0.04 1.19+£0.68  0.85%0.03 1.42+£0.16  0.81%£0.06
3 0.58+0.05 0.25+£0.02 0.61£0.16  0.25%0.06  0.69+0.15  0.28+0.05
Thymus

? 0.52+0.14  0.32+0.08  0.47+0.11 0.27£0.05  0.49+0.11 0.28£0.06

Adrenal & 0.04+0.00  0.02+£0.00  0.04+£0.00  0.02+0.00  0.05+0.01  0.02+0.00

gland
? 0.05+0.01 0.03%0.01 0.05%0.01 0.083+£0.00  0.04+£0.01 0.02+0.00
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Table 19. Absolute and relative Organ weights(%) in rats orally administered with

Daewhangtan
Daewhangtan Daewhangtan
Control
(8a/kg) (6.49/kg)
absolute relative absolute relative absolute relative
weight weight weight weight weight weight
3 0.83+0.05 0.36+0.02 0.81+0.04  0.38+0.02  0.84+0.07 0.38+0.03
Heart
? 0.68+0.18 0.41+0.12  0.60+0.06 0.39+0.02 0.67+0.02 0.42+0.02
3 7.48+0.39  3.26+0.11 6.51+0.39  3.08%0.12 6.91+0.47 3.16%+0.19
Liver
? 4.93+0.23 2.98+0.09 4.81+0.54 3.08+0.20 4.96+0.23 3.17+0.18
3 0.58+0.09 0.25+0.05 0.55+0.10 0.26+0.05 0.53+0.05 0.24+0.03
Spleen
? 0.41+£0.05 0.25+0.03  0.42+0.03 0.27+0.02 0.41+0.04  0.26+0.03
3 1.16+0.10  0.51%0.07 1.11+0.06 0.52+0.04 1.15+0.10 0.53+0.04
Lung
? 0.91+0.09 0.55+0.05 0.94+0.08 0.60+0.04  0.97+0.09 0.62+0.05
3 1.90+0.13  0.83%0.05 1.77+£0.14  0.84%0.05 1.86+0.12 0.85+0.05
Kidney
? 1.30+£0.09 0.79+0.04 1.28+0.16 0.82+0.08 1.32+0.10 0.84+0.07
3 0.58+0.05 0.25+0.02  0.58+0.12 0.27+0.05 0.63+0.09 0.29+0.05
Thymus
? 0.52+0.14  0.32+0.08  0.48+0.07 0.31+0.04  0.55+0.07 0.35+0.04
Adrenal & 0.04+0.00  0.02+0.00  0.04+0.00 0.02+0.00 0.04+0.00 0.02+0.00
gland
? 0.05+0.01 0.03+0.01 0.04+0.01 0.03+0.00 0.05+0.01 0.03+0.00
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Table 20. Absolute and relative Organ weights(%) in rats orally administered with

Chocho Daewhang

Control Chocho Daewhang Chocho Daewhang
(8g/kg) (6.4g/kg)
absolute relative absolute relative absolute relative
weight weight weight weight weight weight

d 0.83+£0.05 0.36+0.02  0.84+0.04 0.39+£0.02 0.82+£0.08  0.374+0.02

Heart
? 0.68+0.18 0.41£0.12 0.61£0.05 0.37£0.04  0.63+0.07 0.39£0.03
d 7.48+0.39  3.26+0.11 7.24£0.39  3.35+0.17 7.37£0.54  3.32£0.24
Liver
? 4.93+0.23 2.98£0.09 4.82+0.39 2.97£0.10  4.89+0.26 3.06+0.09
3 0.58+£0.09  0.25+£0.05 0.54+0.08 0.25+0.03 0.55+0.11 0.25+0.03
Spleen
? 0.41+£0.05 0.25+0.083  0.42+0.03 026+0.04 0.39£0.05 0.24£0.03
3 1.16+£0.10  0.51%0.07 1.11£0.05 0.51£0.01 1.06+0.11 0.48+£0.04
Lung
? 0.91+£0.09  0.55+£0.05 0.87+0.06 0.54+0.07 0.92+0.08 0.57£0.04
d 1.90+£0.13  0.83%£0.05 1.83+0.15 0.85+0.04 1.85+0.18 0.83+0.04
Kidney
? 1.30+£0.09  0.79£0.04 1.31+0.11 0.81x£0.07 1.34£0.06 0.84%0.05
3 0.58+£0.05 0.25+£0.02  0.59£0.08 0.27£0.05 0.65+0.12 0.29+0.04
Thymus
? 0.52+0.14  0.32£0.08  0.52+0.11 0.32+0.06 0.45+0.08 0.28£0.05
Adrenal & 0.04+0.00  0.02£0.00  0.04+£0.00 0.02%0.00 0.04£0.01 0.02£0.00
gland

? 0.05+0.01 0.03%0.01 0.04+0.00  0.03£0.00  0.04+£0.00  0.02+0.00
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Table 21. Absolute and relative Organ weights(%) in rats orally administered with

Jucho Daewhang

Jucho Daewhang

Jucho Daewhang

Control
(8a/kg) (6.4g/ka)
absolute relative absolute relative absolute relative
weight weight weight weight weight weight
3 0.83+0.05 0.36+0.02 0.84+0.08 0.38+0.03  0.87+0.09 0.39+0.04
Heart
? 0.68+0.18 0.41+0.12  0.61+0.05 0.38+0.04  0.60£0.05 0.37£0.03
3 7.48+0.39  3.26+0.11 7.53+0.86  3.39+0.27 7.24+0.71 3.24+0.24
Liver
? 4.93+0.283 2.98+0.09 4.90+0.56 3.05+0.16  4.67+0.27 2.92+0.11
3 0.58+0.09  0.25+0.05 0.56+0.08 0.25+0.03 0.63%+0.10 0.28+0.04
Spleen
? 0.41+0.05 0.25+0.03  0.39+0.06 0.24+0.04  0.43+0.07 0.27+0.04
3 1.16+0.10  0.51+0.07 1.08+£0.04  0.49+0.04 1.09+0.06 0.49+0.03
Lung
? 0.91+£0.09 0.55+0.05 0.99+0.07 0.62+0.05 0.90+0.08 0.56+0.04
3 1.90£0.13  0.83%+0.05 1.82+0.13 0.82+0.06 1.92+0.10 0.86+0.03
Kidney
? 1.30+£0.09  0.79+0.04 1.30+0.13 0.81+0.06 1.25+0.07 0.78+0.04
3 0.58+0.05 0.25+0.02 0.56+0.09 0.25+0.05 0.66+0.17 0.29+0.07
Thymus
? 0.52+0.14  0.32+0.08  0.583+0.14  0.33%+0.07 0.52+0.09 0.33%+0.06
Adrenal & 0.04+0.00  0.02+0.00  0.04+0.01 0.02+0.00 0.04+0.01 0.02+0.00
gland
? 0.05+0.01 0.03+0.01 0.04+0.00 0.03+0.00 0.03+0.00 0.03+0.00

_86_



() g Asetd A

Table 22. Serum biochemical values in rats orally administered with unprocessed

R. Rhizoma
Cortrol R. Rhizoma R. Rhizoma
(8a/ka) (6.4g/kg)
P 2.0940.12 1.69+0.08" 1.78+0.19"
(mg/df) 1.7940.10 1.6540.12 1.65+0.06"
BUN 12.58+1.20 9.11+1.50" 9.27+1.01"
(mg/df) 14.4141.91 10.52+0.70" 11.5541.10"
cOT 114.3611.51 68.42+6.23" 70.03+2.57"
(Karmen) 87.64+6.15 64.74+8.86" 64.70+6.44™"
GPT 32.85+3.26 08.16+2.14" 07.32+3.92"
(Karmen) 06.06+2.96 05.10+3.32 03.4142.31
Total 76.17+13.65 81.95414.32 76.15£10.40
cholesterol
(ma/dl 82.15+12.28 66.01+13.76 76.69+11.92
ALP 66.13+8.25 51.47+7.92 62.95+10.76
(K-AEES1) 40.89+6.03 33.99+4.90 34.60+11.71
Triglyceride £8.05+7.23 00.59+7.94 18.99+5.22
(mg/dI) 00.89+4.15 00.63+4.57 31.28+14.67
Total protein 5.2240.31 6.27+0.41" 6.55+0.42""
(g/dI) 5.09+0.53 6.74+0.18™ 6.44+0.73"
Total bilirubin 0.1240.02 0.24+0.02" 0.3140.20
(mg/dl) 0.10+0.02 0.19+0.06" 0.23+0.06"

# % xxk Significant difference from control group(p<0.05, 0.01, 0.001).

_87_



Table 23. Serum biochemical values in rats orally administered with Suk Daewhang

Control

Suk Daewhang

Sulk Daewhang

(8a/ka) (6.4g/kg)
P 2.09+0.12 1.94+0.13" 1.90+0.07"
(ma/d) 1.79+0.10 1.8140.08" 1.84+0.04**
BUN 12.5821.20 10.0342.18 9.68+2.04"
(ma/d) 14.4141.91 10.77+2.32" 12.07+2.25
GOT 114.36+11.51 95.83+10.55"* 89.77+8.42"""
(Karmen) 87.64+6.15 84.60+11.36 77.15+9.26™
aPT 32.85+3.26 08.26+1.74" £6.23+3.22°
(Karmen) 26.06+2.96 04.40+3.28 01.2541.41"
Total 76.17+13.65 76.20+8.77 74.65+16.35
cholesterol
(ma/d) 82.15+12.28 70.82+14.41 72.28+11.98
ALP 66.1348.25 91.41+1.87" 66.53+6.89
(K-AEHS1) 40.89+6.03 36.92+2.31 38.19+4.22
Triglyceride 28.05+7.23 25.86+16.78 £3.39+7.27
(mg/di) 00.89+4.15 05.25+4.49 07.69+3.91
Total protein 5.22+0.31 6.82+0.71" 7.3740.47"
(g/dl) 5.09+0.53 7.94+0.63"* 7.79+0.68""*
Total bilirubin 0.12+0.02 0.14+0.02""* 0.13+0.02
(mg/d) 0.10£0.02 0.1240.04 0.110.03"*

* xk xxx Significant difference from control group(p<0.05, 0.01, 0.001).
#, ## ### Significant difference from tested group with unprocessed R. Rhizoma

(p<0.05, 0.01, 0.001).

IP$} total bilirubin A& Folutel Hlato] G4 = WIE HolAW iz vl
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Table 24. Serum biochemical values in

rats orally administered with Sae O

Sae O Sae O
Control
(8a/ka) (6.4g/kg)
P 2.09+0.12 2.03+0.09""* 2.01+0.11"
(ma/d) 1.7920.10 1.91£0.17* 1.86+0.09"*
BUN 12.58+1.20 14.26+1.88"" 12.45+2.23"
(ma/d) 14.41£1.91 12.47+1.51% 12.41£1.02
GOT 114.36£11.51 113.86+22.89™" 104.70+6.20""
(Karmen) 87.64£6.15 117.93£22.16™*  101.79+13.78***
GPT 32.85+3.26 32.72+1.55™ 32.17+2.42"
(Karmen) 26.06+2.96 £8.46+0.99 27.06+1.18"
Total 76.17+13.65 69.63+11.12 84.91+7.75
cholesterol
(ma/d) 82.15+12.28 60.72+11.11" 77.75+£12.10
ALP 66.1348.25 58.98+16.79 62.88+7.33
(K-AEZH1) 40.89+6.03 42.22417.30 44.59+8.73
Triglyceride £8.05+7.23 18.58+6.49 22.68+4.75
(mg/di) £2.89+4.15 05.69+6.27 41.32£4.99™
Total protein 5.22+0.31 7.88+0.22" " 8.29+0.38"""*
(g/dl) 5.09+0.53 8.2340.46" 7.812£0.28""**
Total bilirubin 0.12+0.02 0.38+0.14"" 0.35+0.17
(mg/dl) 0.100.02 0.53+0.17""** 0.34+0.30

# ok sk Significant difference from control group(p<0.05, 0.01, 0.001).

#, ## ### Significant difference from tested group with unprocessed R. Rhizoma
(p<0.05, 0.01, 0.001).

IP, BUN, GOT, GPTel 2% Aig Fel#s nud o felggls was 2w, o
23 WAL FAPYE HolB wolA gk 199 thE
FAHQE WE welAW, ol UAES] FPUIAe] S FAolHE o PunE B

gltt.
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Table 25. Serum biochemical values in rats orally administered with Daewhangtan

Control Daewhangtan Daewhangtan
(8g/kg) (6.4g/kg)

P 3 2.0940.12 1.7640.12" 1.9240.14
(ma/di) Q 1.79+0.10 1.65+0.26 1.4340.13"*
BUN 3 12.5841.20 9.2040.70"" 10.3541.48"
(ma/di) Q 14.41+1.91 13.47+2.08* 14.1241.53*
GOT 3 114.36211.51 70.34+3.65™ 75.08+4.69"

(Karmen) ¢ 87.64+6.15 64.2045.01" 60.6443.48"
cPT 3 32.85+3.26 £5.17+3.10" 28.46+6.26
(Karmen) ¢ 26.06+2.96 £3.07+2.82 20.9141.52"
Total 3 76.17+13.65 51.31+6.68"#** 56.39+10.84"*
cholesterol
(ma/d) Q 82.15+12.28 56.77+4.70" 57.44+6.68""*
ALP 3 66.13+8.25 44.58+9.36" 46.74£10.64°
(K-ASR) o 40.89+6.03 36.57+4.94 30.83+5.29"
Triglyceride 9 £8.05+7.23 10.8242.64" 16.95+4.87"
(mg/dh) ¢ 02.89+4.15 11.5744.94"* 18.3145.35
Total protein 9 5.2240.31 6.53+0.42"" 6.53+0.5"
(g/d1) ? 5.09+0.53 6.03£0.69" 6.7040.80"
Total biliubin S 0.124£0.02 0.17+0.04"* 0.18+0.04°
(mg/di) Q 0.1020.02 0.2540.11" 0.2140.16

* ok kxx Significant difference from control group(p<0.05, 0.01, 0.001).

#, ##, ### Significant difference from tested group with unprocessed R. Rhizoma
(p<0.05, 0.01, 0.001).

IP, BUN, GOT, GPT% ¢ 2aEo] thxvtol H|3le] FoAdedsE M3tE Ho| x|

Eo] AW lel Foh= gFAolnw oWty & 4 it
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Table 26. Serum biochemical values in rats orally administered with Chocho Daewhang

Control Chocho Chocho
daewhang(8g/kg) Daewhang(6.4g/kg)
P 2.09+0.12 1.58+0.08™" 0.51+0.03™*
(maydi) 1.7920.10 1.45£0.04"** 1.47£0.06""*
BUN 12.58+1.20 10.25+1.22" 10.96+0.74""
(maydi) 14.41£1.91 11.5241.68" 11.05+0.73"
GOT 114.36+11.51 66.24+5.17" 62.74+6.03"""
(Karmen) 87.64£6.15 58.42+8.81" 52.54£9034"*
GPT 32.85+3.26 20.42+2.23""" 19.77+2.63™""
(Karmen) 26.06+2.96 15.73+1.977#* 16.49+1.86"***
Total 76.17+13.65 76.02+12.45 87.82+10.18
cholesterol
(ma/d) 82.15+12.28 70.62+15.14 86.74+9.14
ALP 66.1348.25 57.12+6.85 44.29+8.79"
(K-AEHS1) 40.89+6.03 32.08+2.90" 30.9+6.68"
Triglyceride 28.05+7.23 26.86+8.48 34.25+19.73
(mg/di) 02.89+4.15 05.14%9.25 44.30+15.34"
Total protein 5.22+0.31 7.29+0.37"* 7.39+0.36™"*
(g/dl) 5.09+0.53 7.24£0.177 7.3620.67""
Total bilirubin 0.1240.02 0.24+0.03™ 0.32+0.05™
(mg/dl) 0.100.02 0.31+0.11" 0.27+0.05™

# ok sk Significant difference from control group(p<0.05, 0.01, 0.001).

#, ##, ### Significant difference from tested group with unprocessed R. Rhizoma

(p<0.05, 0.01, 0.001).
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Table 27. Serum biochemical values in rats orally administered with Jucho Daewhang

Control

Jucho Daewhang

Jucho Daewhang

(8g/kg) (6.4g/kg)
P g 2.09+0.12 1.02+0.05™"* 1.0540.7"*
(mg/di) 9 1.7940.10 1.2340.23"** 1.424012*
BUN 3 12.58+1.20 11.48+0.3.49 9.90+1.81"
(ma/di) 9 14.41+1.91 13.82+0.73"** 12.1141.65
GOT 3 114.36+11.51 50.84426.06" 58.104+29.41"
(Karmen) o 87.64+6.15 68.99+11.06" 69.66+17.78
GPT g 32.85+3.26 21.36+3.70""* 18.34+1.777%
(Karmen) ¢ 26.06+2.96 18.78+3.36* 17.9142.66"**
Total 3 76.17+13.65 69.42+13.61 86.23+10.90
cholesterol
(ma/d) 9 82.15+12.28 63.02+17.13 64.13+9.19°
ALP 3 66.13+8.25 56.30+6.83 54.01+4.63
(K-AEER) o 40.89+6.03 34.7849.09 35.0548.02
Triglycerids 9 28.05+7.23 34.00+2.12* 34.81+6.78
(mg/dI) 9 00.89+4.15 30.10+7.5 07.67+4.67"
Total protein & 5.02+0.31 7.1240.90" 6.88+0.70™
(g/d) 9 5.09+0.53 717+0.57" 7.07+0.33"
Total bilirupin & 0.1240.02 0.14+0.02 0.13+0.02
(mg/dl) 9 0.1040.02 0.12+0.04 0.1140.03

# %% xxx Significant difference from control group(p<0.05, 0.01, 0.001).
#, ##, ### Significant difference from tested group with unprocessed R. Rhizoma

(p<0.05, 0.01, 0.001).

IP, BUN %9
ol &= F

AAFEo] dixatel Hlgte] Fod s ¥sE HolXuh o= HEL AW
xolm g o]t B 4 glt)

9o RE doletE 323w IP, BUN, total cholesterol, ALP, triglyceride, total protein,
total bilirubin A ¢l B ol A W7t v kst AY o] AA HeU e Wl &eln =
549 on= gk AR GOT, GPTE AU3 Foito o= FoA e Aol & 1
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Table 28. Hematological values in rats orally administered with unprocesse R. Rhizoma

R. Rhizoma R. Rhizoma
Control

(8g/kg) (6.4g/kg)

RBC 3 6.50.+0.47 5.76+0.35" 5.85+0.40
(x10%/4) 9 6.36+0.26 6.09+0.31 6.08+0.27
MCV 3 62.83+2.14 65.76+1.60 64.52+1.88
() Q 60.724+2.29 62.04+1.24 61.14+1.98
MCH 3 20.55+1.33 22.50+0.89" 02.26+1.14
(pg) Q 21.5440.99 22.02+0.74 21.60+0.41
MCHC 3 32.78+1.58 34.2240.65 34.52+1.03
(%) Q 35.5240.40 35.46+0.51 35.38+0.63
RDW 3 13.50+0.64 17.18+0.63 15.00+0.17"
(%) Q 16.66+0.61 14.18+0.59 13.26+0.43

MPV 3 4.73+0.28 5.42+0.13™ 5.20+0.41
() Q 4.94+0.11 5.08+0.22 5.34+0.22"
PDW 3 16.55+0.53 17.18+0.63 16.70+0.46
(%) Q 16.66+0.61 16.74+0.34 16.78+0.46
PLT 3 104.25+16.68 91.00+28.00 114.20+12.70
(x10%/12) Q 102.60+15.27 128.80+6.61" 104.00+27.23
3 0.05+0.01 0.05+0.01 0.06+0.00

PCT

Q 0.05+0.01 0.04+0.00™ 0.06+0.01

WBC 3 8.38+1.02 15.06+4.98" 9.28+3.29
(/me) Q 6.85+2.26 7.08+4.24 7.05+1.83
HGB 3 13.33+0.46 12.94+0.64 13.00+0.29
(g/df) Q 13.70+0.48 13.40+0.58 13.5840.54
HCT 3 40.78+2.73 37.8442.06 37.72+1.78
(%) Q 38.56+1.39 37.78+1.66 38.40+1.68
GR 3 3.88+1.68 7.15+4.04 10.63+2.65™
() Q 6.20+2.18 7.2042 61 6.78+3.12
Ly 3 82.38+5.65 66.48+37.65 64.47+36.73
(Iut) Q 84.14+4.82 8.44+3.38 81.77+4.26
MO 3 14.07+4.83 6.38+7.13 9.68+6.83
(114 Q 9.34+3.53 8.44+3.38 11.45+2.29

* sk Significant difference from control group(p<0.05, 0.01, 0.001).

#, ## ### Significant difference from tested group with unprocessed R. Rhizoma

(p<0.05, 0.01, 0.001). The number of tested animal was 5 in each group.



Table 29. Hematological values in rats orally administered with Suk Daewhang

Suk Daewhang

Suk Daewhang

Control
(8a/kg) (6.49/kg)
RBC 3 6.50.+0.47 5.60+0.14™ 5.66+0.07™
(x10%1) o 6.36+0.26 5.82+0.55 5.87+0.38"
MCV 3 62.83+2.14 66.34+2.06" 65.10+1.22
() Q 60.72+2.29 61.86+0.91 62.58+1.63
MCH 3 20.55+1.33 23.34+0.53" 22.76+0.40™
(Pg) Q 21.54+0.99 22.78+1.30 22.80+0.57"*
MCHC 3 32.78+1.58 35.20+0.41" 34.98+0.51"
(%) Q 35.52+0.40 36.80+1.83 36.48+0.24""*
RDW 3 13.50+0.64 14.80+1.41 14.48+0.16""*
(%) Q 16.66+0.61 13.36+1.02 13.66+0.62
MPV 3 4.73+0.28 5.08+0.30 4.92+0.19
() Q 4.94+0.11 5.02+0.36 4.82+0.32"*
PDW 3 16.55+0.53 16.76+0.80 16.92+0.58
(%) Q 16.66+0.61 16.42+1.03 16.46+0.23
PLT 3 104.25+16.68 106.20+13.33 106.40+9.56
(x10%ut) Q 102.60+15.27 97.20+17.67 101.80+15.88
3 0.05+0.01 0.05+0.00 0.05+0.00
PCT
Q 0.05+0.01 0.05+0.01 0.05+0.01
WBC 3 8.38+1.02 6.28+1.92* 5.76+1.14™
(/me) Q 6.85+2.26 5.65+1.68 6.33+2.11
HGB 3 13.33+0.46 13.06+0.36 12.90+0.39
(g/d?) Q 13.70+0.48 13.20+0.71 13.3840.63
HCT 3 40.78+2.73 37.12+1.34" 36.88+1.07"
(%) Q 38.56+1.39 35.98+3.23 36.68+1.59
GR 3 3.88+1.68 8.58+3.37" 9.87+3.84"
(1) Q 6.20+2.18 9.24+3.45 7.73+0.81
Ly 3 82.3845.65 82.73+4.50 79.55+6.43
(I1) Q 84.14+4.82 81.77+3.00 81.25+2.88
MO 3 14.07+4.83 8.69+1.14 10.12+5.96
(/44) Q 9.34+3.53 8.63+1.98 11.0242.44

* #x xkx Significant difference from control group(p<0.05, 0.01, 0.001).

#, ## ### Significant difference from tested group with unprocessed R. Rhizoma

(p<0.05, 0.01, 0.001). The number of tested animal was 5 in each group.
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Table 30. Hematological values in rats orally administered with Sae O

Control Sae O Sae O

(8a/ka) (6.49/kg)
RBC 3 6.50.40.47 5.88+0.34 5.72+0.09"
(x10"72) ? 6.36+0.26 6.16+0.23 5.89+0.19"
MGV 3 62.83+2.14 62.52+2.29" 64.40+2.83
(f2) Q 60.72+2.29 61.38+0.78 61.40+0.89
MCH 3 20.55+1.33 22.40+0.84" 23.02+0.68"
(pg) Q 21.54+0.99 21.9340.22 22.02+0.48
MCHC 3 32.78+1.58 35.80+0.47"%* 35.72+0.95"
(%) Q 35.52+0.40 35.70+0.26 35.92+0.48
RDW 3 13.50+0.64 14.26+0.42 14.24+0.87
(%) Q 16.66+0.61 12.98+0.80" 13.32+0.56
MPV 3 4.73+0.28 5.10+0.28 5.08+0.33
(f2) Q 4.94+0.11 4.98+0.17 4.84+0.33%
PDW 3 16.55+0.53 16.58+0.70 16.54+0.51
(%) Q 16.66+0.61 16.65+0.70 16.5040.51
PLT 3 104.25+16.68 105.80+23.15 91.40+44.10
(x10%/0) Q 102.60+15.27 91.75+14.15"* 92.60+9.45
3 0.05+0.01 0.05+0.01 0.05+0.02

PCT
? 0.0540.01 0.05+0.01"* 0.04+0.00
WBC 3 8.38+1.02 8.90+3.79 7.84+1.03
(/m) Q 6.8542.26 7.37+0.91 5.60+1.48
HGB 3 13.33+0.46 13.14+0.33 13.16+0.38
(9/9%) Q 13.70+0.48 13.50+0.45 12.98+0.48"
HeT 3 40.78+2.73 36.72+1.24" 36.84+1.51"
(%) Q 38.56+1.39 37.80+1.14 36.18+1.42"
GR 3 3.88+1.68 10.86+5.33" 9.30+2.95"
(/14 Q 6.20+2.18 6.91+4.26 5.45+3.78
Ly 3 82.38+5.65 7.13+3.62 81.58+6.81
) Q 84.14+4.82 76.80+10.84 84.72+5.02
MO 3 14.07+4.83 8.12+2.20 9.12+4.25
(1) Q 9.3443.53 15.90+6.98 9.82+3.95

* #x xkx Significant difference from control group(p<0.05, 0.01, 0.001).
#, ## #H# Significant difference from tested group with unprocessed R. Rhizoma
(p<0.05, 0.01, 0.001). The number of tested animal was 5 rat in each group.
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Table 31. Hematological values in rats orally administered with Daewhangtan

Control Daewhangtan Daewhangtan
(8a/ka) (6.40/ka)
RBC 3 6.50.40.47 5.79+0.42 5.78+0.20°
(x10"72) ? 6.36+0.26 6.30+0.34 6.33+0.28
MGV 3 62.83+2.14 64.34+1.49 64.68+1.66
(f2) Q 60.72+2.29 62.10+2.07 60.70+2.14
MCH 3 20.55+1.33 22.00+0.66 22.26+0.59"
(Pg) Q 21.54+0.99 21.86+0.79 21.46+0.50
MCHC 3 32.78+1.58 34.2240.41 34.38+0.19
(%) Q 35.52+0.40 35.18+0.38 35.34+0.76
RDW 3 13.50+0.64 15.00+0.93" 14.60+0.53"
(%) Q 16.66+0.61 14.26+0.38" 13.92+0.54
MPV 3 4.73+0.28 5.50+0.33" 5.40+0.32"
(f2) Q 4.94+0.11 5.28+0.53 5.08+0.11
PDW 3 16.55+0.53 17.12+0.66 17.06+0.36
(%) Q 16.66+0.61 17.36+0.80 17.2640.46
PLT 3 104.25+16.68 103.80+10.99 108.80+10.33
(x10%/) Q 102.60+15.27 120.25+17.00 94.60+41.26
3 0.05+0.01 0.06+0.01 0.06+0.00
PCT
Q 0.05+0.01 0.05+0.03 0.05+0.02
WBC 3 8.38+1.02 9.18+2.25 8.90+2.52
(me) Q 6.85+2.26 8.5541.65 8.03+3.54
HGB 3 13.33+0.46 12.74+0.73 12.86+0.34
(9/d%) Q 13.7040.48 13.7640.30 13.56+0.55
HCT 3 40.78+2.73 37.24+2.33 37.36+0.81"
(%) Q 38.56+1.39 39.10+1.09 38.40+1.91
GR 3 3.88+1.68 11.46+3.25™ 9.00+3.58"
) Q 6.20+2.18 8.23+6.44 10.10+5.01
Ly 3 82.38+5.65 77.34+5.14 80.14+6.75
) Q 84.14+4.82 83.51+6.89 82.56+7.44
MO 3 14.07+4.83 11.20+3.53 10.86+3.89
(1) Q 9.34+3.53 8.4442.52 8.1042.93

* % xkx Significant difference from control group(p<0.05, 0.01, 0.001).
#, ##, ### Significant difference from tested group with unprocessed R. Rhizoma
(p<0.05, 0.01, 0.001). The number of tested animal was 5 in each group.
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Table 32. Hematological values in

rats orally administered with Chocho Daewhang

ChochoDaewhang Chocho Daewhang
Control
(8a/ka) (6.49/kg)
RBC g 6.50.40.47 5.86+0.15" 5.90+0.46
(x10%/2) 9 6.36+0.26 6.3640.16 6.28+0.35
MCV g 62.83+2.14 66.10+0.86" 64.82+1.61
(f2) Q 60.72+2.29 63.14+1.80 62.14+2.08
MCH g 20.55+1.33 22.1440.39" 21.74+0.85
(P9) Q 21.54+0.99 21.9440.62 20.90+2.07
MCHC g 32.78+1.58 33.50+0.63 33.52+0.63
(%) Q 35.52+0.40 34.72+0.38™" 33.62+3.30
RDW g 13.50+0.64 16.48+0.97" 15.7240.42"%*
(%) Q 16.66+0.61 14.08+0.99 14.06+0.73
MPV g 4.73+0.28 5.28+0.13" 5.20+40.24"
(f2) Q 4.94+0.11 5.02+0.19 5.10+0.22
PDW g 16.55+0.53 16.40+0.40 16.58+0.50
(%) Q 16.66+0.61 16.44+0.38 16.46+0.54"
PLT g 104.25+16.68 119.80+8.76 122.4045.37
(x10"/ut) Q 102.60+15.27 122.60+10.83" 110.40+11.55
g 0.05+0.01 0.06+0.00" 0.06+0.00"
PCT
Q 0.05+0.01 0.06+0.01" 0.06+0.01
WBC 3 8.38+1.02 6.52+1.65"" 6.44+1.28"
(/m?) 9 6.85+2.26 4.74%1.25 4.84+1.53
HGB g 13.33+0.46 12.98+0.40 12.80+0.52
(9/9%) Q 13.70+0.48 16.94+0.30 13.12+1.41
HCT g 40.78+2.73 38.78+1.19 38.2042.25
(%) Q 38.56+1.39 40.14+0.90" 38.98+1.29
GR g 3.88+1.68 7.90+3.63 5.78+1.55"
(/1) Q 6.20+2.18 5.09+3.10 6.44+4.19
Ly g 82.38+5.65 82.57+6.96 87.80+1.36
(/1) Q 84.14+4.82 89.57+2.96 85.52+5.39
MO g 14.07+4.83 9.52+3.43 6.93+0.73
(/14) e 9.34+3.53 7.3442.15 8.04+1.57*

* % wkkx Significant difference from control group(p<0.05, 0.01, 0.001).

#, ##, ### Significant difference from tested group with unprocessed R. Rhizoma

(p<0.05, 0.01, 0.001). The number of tested animal was 5 in each group.
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Table 33. Hematological values in

rats orally administered with Jucho Daewhang

Jucho Daewhang

Jucho Daewhang

Control
(8a/ka) (6.40/ka)
RBC g 6.50.+0.47 5.92+0.28 5.89+0.15"
(x10"/2) Q 6.3620.26 6.20£0.19 6.31+0.23
MCV g 62.83+2.14 65.34+2.53 60.30+13.10
(fe) Q 60.72+2.29 62.66+1.09 60.78+1.61
MCH g 20.55+1.33 22.60+0.83" 22.08+0.50"
(pg) Q 21.54+0.99 21.64+0.27 21.02+0.59
MCHC g 32.78+1.58 34.60+0.86 33.62+0.31
(%) Q 35.5240.40 34.54+0.22"** 34.58+0.08""
RDW g 13.50+0.64 15.46+0.40™ 15.72+0.75™
(%) Q 16.66+0.61 14.1840.41 14.4640.30"***
MPV g 4.73+0.28 5.00+0.25" 5.00+0.20
(f2) Q 4.94+0.11 5.1040.21 4.92+0.13"*
PDW g 16.55+0.53 16.80+0.42 16.38+0.45
(%) Q 16.66+0.61 16.38+0.44 16.32+0.58
PLT g 104.25+16.68 125.80+13.59" 113.4049.26
(x10%/1t) Q 102.60+15.27 130.20+10.57" 120.40+10.06
g 0.05+0.01 0.1740.24 0.06+0.00
PCT
Q 0.05+0.01 0.07+0.01" 0.06+0.00
WBC g 8.38+1.02 8.30+1.71 5.74+1.78"
(/mé) Q 6.85+2.26 4.52+1.84 5.98+1.21
HGB g 13.33+0.46 13.36+0.62 13.00+0.49
(9/92) Q 13.70+0.48 13.42+0.50 13.26+0.27
HCT g 40.78+2.73 38.66+1.91 38.70+1.48
(%) Q 38.56+1.39 38.84+1.46 38.34+0.83
GR g 3.88+1.68 7.84+3.25 6.95+3.22
(1124) Q 6.20+2.18 5.00+1.91 5.89+1.59
Ly g 82.38+5.65 84.94+4.46 85.29+4.62
(/4) Q 84.14+4.82 87.09+3.45 85.21+1.96
MO g 14.07+4.83 7.25+1.57 7.76+3.06"
(1) Q 9.34+3.53 8.2442.22 9.27+1.47

* % sk Significant difference from control group(p<0.05, 0.01, 0.001).

#, #, ### Significant difference from tested group with unprocessed R. Rhizoma

(p<0.05, 0.01, 0.001). The number of tested animal was 5 in each group.
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Figure 22. Body weight changes in rats orally administered with Jucho Daewhang for 4

weeks

m and f mean male and female rat.

The number of tested animal was 10 rats in each group.
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Figure 23. Food consumption in rats orally administered with Jucho Daewhang for 4 weeks
m and f mean male and female rat.

The number of tested animal was 10 rats in each group.
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Table 34. Absolute and relative Organ weights(%) in rats orally administered with Jucho

Daewhang for 4 weeks

Control Jucho Daewhang
Heart 3 0.3140.01 0.3440.05
? 0.37+0.02 0.36+0.02
Liver g 2.56+0.10 2.7340.35
? 3.02+0.23 3.05+0.17
Spleen <) 0.19+0.04 0.21+0.03
? 0.244+0.02 0.2340.02
Lung <) 0.43+0.02 0.46+0.07
? 0.58+0.04 0.56+0.03
Kidney g 0.72+0.02 0.7840.09
? 0.79+0.03 0.85+0.05
Thymus g 0.17£0.02 0.16+0.03
? 0.24+0.02 0.2240.05
Adrenal gland <) 0.02+0.00 0.02+0.00
? 0.03£0.00 0.0340.00

The number of tested animal was 10 rats in each group.
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() 84 Aty Wl
Total cholesterol, Total bilirubin , BUN(%}#l), Total protein(#)% o] Wz
35 HAX W W3 ey} veksty R RURE ol WslEo] dEE A= HA WY

Well A o] Mafelmz sAsHor ongles Wtz Al vz (Tab. 35).

Table 35. Serum biochemical values in rats orally administered with Jucho Daewhang for

4 weeks
Control Jucho Daewhang
P g 7.30+12.58 6.97+11.28
(mgy/dl) Q 1.64+0.09 1.82+0.22
BUN g 10.04+0.36 11.90+1.46*
(mgy/dl) Q 12.50+0.50 12.46+0.91
GOT g 68.07+13.19 66.45+5.92
(Karmen) Q 70.84+6.36 80.83+9.95
GPT g 14.300.30 13.23+4.03
(Karmen) Q 12.63+3.62 13.2545.11
Total cholesterol 3 50.73+6.96 64.52+11.13*
(mg/dl) Q 66.81+7.37 85.11+15.49**
ALP 3 28.11+3.50 30.24+3.99
(K-AEHS1) Q 16.17+3.37 19.45+4.45
Triglyceride 3 17.89+1.14 14.55+5.16
(mg/dI) Q 22.93+5.64 18.42+8.77
Total protein d 6.95+0.31 7.4820.24*
(g/d) Q 7.82+0.68 7.760.49
Total bilirubin 3 0.11+0.02 0.14+0.02**
(mg/dI) Q 0.16+0.03 0.21+0.03*

* x% Significant difference from control group(p<0.05, 0.01).

The number of tested animal was 10 rats in each group.

21) S. Wolford et al., J. Toxicol. Environ. Health. 18, 161-188, 1986.
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RBC(F#) ¢ HCT(=Z)ol A Aujst W3lE ml o) g=o] AA He ool A
W32 AR ¥ cH(Tab. 36).

Solmz SHeH o o

Table 36. Hematological values in

[z =%
BHA

rats orally administered with Jucho Daewhang for 4

weeks
Control Jucho Daewhang
RBC g 6.65+0.26 6.90+0.19"
(x10"%/2) Q 6.61+0.22 6.33+1.10
g 60.58+0.58 61.224+1.72
MCV(f£)
Q 60.88+1.37 61.094+2.19
g 21.70+0.41 21.70+0.54
MCH(pg)
Q 21.50+0.30 21.50+0.80
g 35.82+0.46 35.44+0.55
MCHC(%)
Q 35.36+0.85 35.19+0.41
g 12.70+0.44 12.75+0.41
RDW(%)
Q 11.8840.32 12.18+0.39
g 5.14+0.24 5.14+0.30
MPV(f£)
Q 5.20+0.31 5.09+0.31
g 16.66+0.43 16.54+0.33
PDW(%)
Q 16.64+0.54 16.85+0.80
PLT g 124.80+9.83 121.45+9.06
(x10%/ue) Q 108.80+10.16 104.45436.59
g 0.17+0.23 0.06+0.00
PCT
Q 0.06+0.00 0.05+0.02
WBC g 8.64+0.73 9.31+2.46
(/me) Q 4.82+0.97 5.19+2.27
HGB g 14.42+0.50 14.96+0.54
(g/0¢) Q 14.2240.35 13.61+2.40
HCT g 40.28+1.29 42.23+1.64"
(%) Q 40.26+1.82 38.64+6.67
GR g 11.06+3.26 14.25+5.85
(/1) Q 4.3842.20 5.60+2.70
Ly g 76.44+5.46 74.83+8.47
(/ut) Q 87.46+2.95 83.60+6.37
MO g 12.50+3.11 10.93+4.08
(/1) Q 8.16+2.26 10.80+3.96

%  Significant difference from control group(p<0.05).

The number of tested animal was 10 rats in each group.
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