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ABSTRACTS

Objectives : The present study was purposed to compare Adenophorae Radix (henceforth AR),

Codonopsis lanceolatae Radix (henceforth CIR) and Glehniae Radix cum Rhizoma (henceforth GRcR)

concerning their anti—oxidant effect.

Methods : We measured eythrocyte, leukocyte, thrombocyte, serum albumin, total bilirubin, LDL

cholesterol, and glucose as well as SOD, GSH, catalase, NO, and MDA in the rat liver oxidatively

stressed by AAPH.

Results : 1. The oxidative stress—induced thrombocyte levels were significantly decreased in
CIR-treated and GRcR-treated groups.

2. The oxidative stress—impaired SOD acitivities were significantly recovered in AR-treated and
GRcR-treated groups.

3. The oxidative stress-reduced GSH contents were significantly increased in ClR-treated and
GRcR-treated groups.

4. The oxidative stress—reduced catalase contents were significantly increased in all of the three
groups.

5. The oxidative stress—induced NO productions were significantly decreased in all of the three
groups.

Conclusions : AR, CIR, and GRcR altogether showed the anti-oxidant effect in the rat liver

oxidatively stressed by AAPH. The anti-—oxidant properties of tAR, CIR, and GRcR seem to be

similar even if those have different botanical properties and different medical efficacies in oriental

medicine.

Key words : Adenophorae Radix, Codonopsis lanceolatae Radix, Glehniae Radix cum Rhizoma,
anti—oxidant effect
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Ao ALg®E 2(AY  Adenophorae Radix ©]&}
ARZ ¥&)¥} FFH(EY Codonopsis lanceolatae Radix
ola} CIRZ ¥ &)& 20061 3¢ 7IEAIZ FU3H
a1, RS Glehniae Radix cum Rhizoma. ©|&}
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Al F 3 A=A} A=

Samchun

Ethyl ether Chemical Korea

Sodium phosphate dibasic

Sodium phosphate monobasic

Isopropanol

Sulfanilamide Sigma USA
HoSO4

Potassium phosphate

Xanthine

Phosphoric acid Junsei Japan

10x reaction buffer
2.5mM dNTP

15mM MgCls Bioneer Korea

10pM primer

Agarose FMC USA

SSOSIE§SII;%erOX1de dismutase) Dojindo Japan

GSH(glutathione) assay kit

Oxford

Catalase assay kit - .

NO(nitric oxide) assay kit gleosrél;dclﬁal UsA

Lipid peroxidation assay kit

2) 7171

71 71 1 A A Az

Pulverizer Rong tsong Taiwan
Rotary evaporator Eyela
Air compressor Tamiya Japan
Homogenizer OMNi USA
Centrifuge Hanil
Fume hood Hanil Korea
Clean bench Jeio thec
Bio—freezer Sanyo
Spectrophotometer Shimazu Japan
Thermo aluminum bath Fine PCR
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Vortex mixer Vision Scientific Co
. . Korea

Water bath iNtRON hiotech
5;,31;?1 9% thermocycler MWG Biotech Germany
Plate shaker Lab-Line USA
ELISA reader TECAN Austria
Ice-maker Vision Scientific Co Korea
Electric chemical balance MCI1 Germany
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Table 1. Hematology Analysis

RBC(x10%u0)  WBC(x10%/u0)  PLT(x10%/t)
Normal 89+0.2 7105 501.7+4.2
Control 76+0.3° 95+05 865.7+161.3"
CIR 7.9+0.9 9.2+32 542.6+68.9"
GRcR 7.6+05 72428 542.0+54.3"
AR 8.2+0.7 77429 694.4+71.1

The rats were injected intraperitoneally (i.p) with AAPH for 7 days
(once a day. 50 mg/kg) and orally administered with CIR, GRcR and
AR decoction (1%) for 7 days (onc a day. 200 ul). The animals
were anesthetized with ethyl ether and the blood samples were
taken from the heart.

Normal : Normal SD rat.

Control : AAPH injection.

CIR : AAPH injection and treatment with CIR decoction (1%).

GRcR : AAPH injection and treatment with GRcR decoction (1%).

AR : AAPH injection and treatment with AR decoction (1%).

Values represent the means+SD of 8 rats.

x 1 p < 0.05, compared to control group.

#:p <005 ## : p <001 compared to normal group.
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Fig. 1. Effects of CIR, GRcR and AR decoction on the number
of RBC in rats injected with AAPH

The rats were injected intraperitoneally (i.p.) with AAPH for 7 days
(once a day. 50 mg/kg) and orally administered with CIR, GRcR and
AR decoction (1%) for 7 days (onc a day. 200 «£). The animals
were anesthetized with ethyl ether and the blood samples were
taken from the heart and the number of RBC was measured.
Normal : Normal SD rat.
Control : AAPH injection.
CIR : AAPH injection and treatment with CIR decoction (1%).
GRcR : AAPH injection and treatment with GRcR decoction (1%).
AR : AAPH injection and treatment with AR decoction (1%).
Values represent the mean+SD of 8 rats.
# : p<0.05 compared to normal group.
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Fig. 2. Effects of CIR, GRcR and AR decoction on the
number of WBC in rats injected with AAPH

The rats were injected intraperitoneally (i.p.) with AAPH for 7 days
(once a day. 50 mg/kg) and orally administered with CIR, GRcR and
AR decoction (1%) for 7 days (onc a day. 200 «£). The animals
were anesthetized with ethyl ether and the blood samples were
taken from the heart and the number of WBC was measured.
Normal : Normal SD rat.
Control : AAPH injection.
CIR : AAPH injection and treatment with CIR decoction (1%).
GRcR : AAPH injection and treatment with GRcR decoction (1%).
AR : AAPH injection and treatment with AR decoction (1%).
Values represent the mean+SD of 8 rats.
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Fig. 3. Effects of CIR, GRcR and AR decoction on the
number of PLT in rats injected with AAPH

The rats were injected intraperitoneally (ip.) with AAPH for 7 days
(once a day. 50 mg/kg) and orally administered with CIR, GRcR and
AR decoction (1%) for 7 days (onc a day. 200 «£). The animals
were anesthetized with ethyl ether and the blood samples were
taken from the heart and the number of PLT was measured.
Normal : Normal SD rat.
Control : AAPH injection.
CIR : AAPH injection and treatment with CIR decoction (1%).
GRcR : AAPH injection and treatment with GRcR decoction (1%).
AR : AAPH injection and treatment with AR decoction (1%).
Values represent the mean+SD of 8 rats.
## : p<0.01 compared to normal group.
* 1 p<0.05 compared to control group.
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Table 2. Blood Chemistry Analysis

. Total LDL .

A(lglg)}ldr%n bilil(ﬁ%in cholesterol ((’ rlr};;g;?
(mg/d0) (mg/d0)

Normal 2.90+0.06 0.240+0017 162+19 128.3%4.0

Control 261014  0.153+0.015™ 24.7+0.6" 57.3+4.0™

CIR 273+010  0172+0.019 202460  77.6+11.1

GRcR  282+006 0.176x0.026 19.8+53°  66.2+19.7

AR 278+0.07  0.155+0.005 22.3+1.7°  780+10.9

The rats were injected intraperitoneally (i.p) with AAPH for 7 days
(once a day. 50 mg/kg) and orally administered with CIR, GRcR and
AR decoction (1%) for 7 days (onc a day. 200 ul). The animals
were anesthetized with ethyl ether and the blood samples were
taken from the heart.

Normal : Normal SD rat.

Control : AAPH injection.

CIR : AAPH injection and treatment with CIR decoction (1%).

GRcR : AAPH injection and treatment with GRcR decoction (1%).

AR : AAPH injection and treatment with AR decoction (1%).

Values represent the means+SD of 8 rats.

## : p<0.01, ##4# : p<0.001 compared to normal group.
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Fig. 4. Effects of CIR, GRcR and AR decoction on the level
of albumin in rats injected with AAPH

The rats were injected intraperitoneally (i.p.) with AAPH for 7 days
(once a day. 50 mg/kg) and orally administered with CIR, GRcR and
AR decoction (1%) for 7 days (onc a day. 200 «£). The animals
were anesthetized with ethyl ether and the blood samples were
taken from the heart and the level of albumin in serum was
measured.

Normal : Normal SD rat.

Control : AAPH injection.

CIR : AAPH injection and treatment with CIR decoction (1%).

GRcR : AAPH injection and treatment with GRcR decoction (1%).

AR : AAPH injection and treatment with AR decoction (1%).

Values represent the mean+SD of 8 rats.

(2) Total bilirubin
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(3) Low—density lipoprotein(LDL) cholesterol
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Fig. 5. Effects of CIR, GRcR and AR decoction on total
bilirubin in rats injected with AAPH

The rats were injected intraperitoneally (i.p.) with AAPH for 7 days
(once a day. 50 mg/kg) and orally administered with CIR, GRcR and
AR decoction (1%) for 7 days (onc a day. 200 «£). The animals
were anesthetized with ethyl ether and the blood samples were
taken from the heart and the level of total bilirubin in serum was
measured.

Normal : Normal SD rat.

Control : AAPH injection.

CIR : AAPH injection and treatment with CIR decoction (1%).

GRcR : AAPH injection and treatment with GRcR decoction (1%).

AR : AAPH injection and treatment with AR decoction (1%).

Values represent the mean+SD of 8 rats.

### : p<0.001 compared to normal group.
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Fig. 6. Effects of CIR, GRcR and AR decoction on LDL
cholesterol in rats injected with AAPH

The rats were injected intraperitoneally (i.p) with AAPH for 7 days
(once a day. 50 mg/kg) and orally administered with CIR, GRcR and
AR decoction (1%) for 7 days (onc a day. 200 ul). The animals
were anesthetized with ethyl ether and the blood samples were
taken from the heart and the level of LDL cholesterol in serum
was measured.

Normal : Normal SD rat.

Control : AAPH injection.

CIR : AAPH injection and treatment with CIR decoction (1%).

GRcR : AAPH injection and treatment with GRcR decoction (1%).

AR : AAPH injection and treatment with AR decoction (1%).

Values represent the means+SD of 8 rats.

* 1 p<0.05 compared to normal group.

(4) Glucose
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Fig. 7. Effects of CIR, GRcR and AR decoction on the level
of glucose in rats injected with AAPH

The rats were injected intraperitoneally (i.p.) with AAPH for 7 days
(once a day. 50 mg/kg) and orally administered with CIR, GRcR and
AR decoction (1%) for 7 days (onc a day. 200 «£). The animals
were anesthetized with ethyl ether and the blood samples were
taken from the heart and the level of glucose in serum was
measured.

Normal : Normal SD rat.

Control : AAPH injection.

CIR : AAPH injection and treatment with CIR decoction (1%).

GRcR : AAPH injection and treatment with GRcR decoction (1%).

AR : AAPH injection and treatment with AR decoction (1%).

Values represent the mean+SD of 8 rats.

#4# : P<0.01 compared to normal group.

# 1 p<0.05. #x p<0.01 compared to control group.
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% 2 catalase? ?}%ka
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Table 3. Antioxidative Effects of CIR, GRcR and AR

SOD GSH NO MDA Catalase

(%) (umol/¢)  (umol/#)  (umol/ml) (U/mg)
Normal 962451 Q44456  242:97  29:01 277135
Control  78+110° 316#48% 11191047 39:04 117035
CR &858 71895 56286 34#04  1%7+61"
GRER  ®H850" M1 72775 32401 206387
AR 1016:26" 423+36  479+23 35405  1913+112"

The rats were injected intraperitoneally (i.p) with AAPH for 7 days
(once a day. 50 mg/kg) and orally administered with CIR, GRcR and
AR decoction (1%) for 7 days (onc a day. 200 ul). After the
animals were sacrificed, the liver was removed and the
concentrations of SOD, glutathione, NO, MDA and catalase in liver
were estimated.

Normal : Normal SD rat.

Control : AAPH injection.

CIR : AAPH injection and treatment with CIR decoction (1%).

GRcR : AAPH injection and treatment with GRcR decoction (1%).

AR : AAPH injection and treatment with AR decoction (1%).

Values represent the means+SD of 8 rats.

x 1 p<0.05 = : p<0.01compared to control group.

## : p<0.01. ### : p<0.001 compared to normal group.

(1) SOD assay
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Fig. 8. Effects of CIR, GRcR and AR decoction on SOD
activity in liver

The rats were injected intraperitoneally (ip.) with AAPH for 7 days
(once a day. 50 mg/kg) and orally administered with CIR, GRcR and
AR decoction (1%) for 7 days (onc a day. 200 «£). After the
animals were sacrificed, the liver was removed and SOD was
estimated.

Normal : Normal SD rat.

Control : AAPH injection.

CIR : AAPH injection and treatment with CIR decoction (1%).

GRcR : AAPH injection and treatment with GRcR decoction (1%).

AR : AAPH injection and treatment with AR decoction (1%).

Values represent the mean+SD of 8 rats.

## : p<0.01 compared to normal group.

#x 1 p<0.01 compared to control group.
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(2) GSH assay
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AAP<000D) A2 F5UR FATI W Toq
T AE tiztel Hlste] fo)4d UAI(p<0.05) 7
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(3) NO assay
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(4) Lipid peroxidation assay

3 FoM HE3 7+ 232S £33t Malondialdehyde
(MDA) & 378 2%, izt Aol Hlste]
MDAS] §e] Z7ksEon felde QT 7t ok
FoFEdAe tizol] Hlste] MDAZF 7430

3L flATHEFg. 11).
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Fig. 9. Effects of CIR, GRcR and AR decoction on the
concentration of hepatic glutathione

The rats were injected intraperitoneally (i.p.) with AAPH for 7 days
(once a day. 50 mg/kg) and orally administered with CIR, GRcR and
AR decoction (1%) for 7 days (onc a day. 200 ). After the
animals were sacrificed, the liver was removed and glutathione
level was estimated.

Normal : Normal SD rat.

Control : AAPH injection.

CIR : AAPH injection and treatment with CIR decoction (1%).

GRcR : AAPH injection and treatment with GRcR decoction (1%).

AR : AAPH injection and treatment with AR decoction (1%).

Values represent the mean+SD of 8 rats.

### : £<0.001 compared to normal group.

x 1 p<0.05 compared to control group.
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Fig. 10. Effects of CIR, GRcR and AR decoction on the
concentration of hepatic nitric oxide

The rats were injected intraperitoneally (i.p.) with AAPH for 7 days
(once a day. 50 mg/kg) and orally administered with CIR, GRcR and
AR decoction (1%) for 7 days (onc a day. 200 «). After the
animals were sacrificed, the liver was removed and NO
concentration was measured.

Normal : Normal SD rat.

Control : AAPH injection.

CIR : AAPH injection and treatment with CIR decoction (1%).

GRcR : AAPH injection and treatment with GRcR decoction (1%).

AR : AAPH injection and treatment with AR decoction (1%).

Values represent the mean+SD of 8 rats.

### : p<0.001 compared to normal group.

x 1 p<0.05 compared to control group.

(5) Catalase activity
FoM HEd 1 24& B3] catalase?] T
S A7}, 2T GAdwrel vlske] catalase’t
4 AA(P<LO.00D) AT 7 okE FATENAE
gzl vt EFUR, WA, 2 25§94 9A
(p<0.01) F7}stAeHFig. 12).
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Fig. 11. Effects of GR, GRcR and AR decoction on the concentration of
hepatic MDA

The rats were injected intraperitoneally (i.p.) with AAPH for 7 days
(once a day. 50 mg/kg) and orally administered with CIR, GRcR and
AR decoction (1%) for 7 days (onc a day. 200 «£). After the
animals were sacrificed, the liver was removed and the
concentration of hepatic MDA was estimated.
Normal : Normal SD rat.
Control : AAPH injection.
CIR : AAPH injection and treatment with CIR decoction (1%).
GRcR : AAPH injection and treatment with GRcR decoction (1%).
AR : AAPH injection and treatment with AR decoction (1%).
Values represent the mean+SD of 8 rats.

il

Normal Control GRcR

Catalase activity (U/mg)

AAPH
Fig. 12. Eifects of CIR, GRcR and AR decoction on catalase
activity in liver

The rats were injected intraperitoneally (i.p.) with AAPH for 7 days
(once a day. 50 mg/kg) and orally administered with CIR, GRcR and
AR decoction (1%) for 7 days (onc a day. 200 «). After the
animals were sacrificed, the liver was removed and catalase
activity was estimated.

Normal : Normal SD rat.

Control : AAPH injection.

CIR : AAPH injection and treatment with CIR decoction (1%).

GRcR : AAPH injection and treatment with GRcR decoction (1%).

AR : AAPH injection and treatment with AR decoction (1%).

Values represent the mean+SD of 8 rats.

### : p<0.001 compared to normal group.

#x : p<0.01 compared to control group.
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