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Study on Antioxidant Effect of Hoveniae Semen cum Fructus and Hoveniae Ramulus
on Liver Cells Isolated from Oxidatively Stressed Rat
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Dept. of Herbology, College of Oriental Medicine, Kyungwon University

ABSTRACTS

Objectives : The Objective of this study is to compare the anti-oxidative effect of the Hoveniae
Semen cum Fructus (HScF) to that of Hoveniae Ramulus (HR) in vivo.

Methods : The extracts of HScF and HR were tested i vivo for their anti—oxidative effects. SD
Rats were injected with the AAPH (2.2°-azobis (2-aminodinopropane) hydrochloride) to induce the
acute oxidization stress, and the oxidized rats were administered with the HScF and HR decoction
orally. The RBC, WBC and PLT populations in plasma, and the blood chemistry levels of the rats
were measured to observe the overall changes in the blood. The anti—oxidative effects of the HScF
and HR decoctions were investigated on the liver tissues of the oxidated rats.

Results : 1. Thrombocyte decreased significantly in the group medicated with HScF.

2. Blood glucose increased significantly in the group medicated with HR.

3. SOD activity increased significantly in both the group medicated with HScF and that with HR.

4. NO concentration decreased significantly in both the group medicated with HScF and that with

HR.
5. The catalase content increased significantly in both the group medicated with HScF and that with
HR.
Conclusions : The HScF and HR extracts have an anti—oxidative effect.
Key words Hovenia dulcis Thunb., Hoveniae Semen cum Fructus, Hoveniae Ramulus, anti-
oxidative effect
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Ethyl ether Chemical Korea

Sodium phosphate dibasic
ISodlum phl()%phate monobasic
s rOpano) 3 3
anrl)aml de Sigma USA
)304
Potassium phosphate
Xhantine

Phosphoric acid Junsei Japan
10x reaction buffer,
TOmM MeCl
10pM primer
Agarose FMC USA
SOD assay kit Dojondo Japan

Glutathione kit
Nitric Oxide assay kit
Lipid peroxidation assay kit

AccuPrep GMO DNA extraction kit

Bioneer Korea

Pharmingen USA

Bionner Korea
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Homogenizer OMNi USA
Centrifuge Hanil
Fume hood Hanil Korea
Clean bench Jeio thec
Bio—freezer Sanyo Japan
Thermo aluminum bath Fine PQR . Korea
Vortex mixer Vision Scientific Co
Plate shaker Lab-Line USA
Primus 96 thermocycler system MWG Biotech Germany
ELISA Reader TECAN Austria
Electric chemical balance MC1 Germany
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Table 1. Hematology Analysis

RBC(x10%/u0)  WBC(x10%/u0)  PLT(x10%/0)

Normal 89+0.2 6.9+0.4 501.7+4.2
Control 76+0.3 95405 865.7+161.3"
HScF 8.0+0.8 9.0+2.1 602.6+126.2"
HR 77+0.7 8.3+15 631.4+56.9

The rats were injected intraperitoneally (i.p) with AAPH for 7 days
(once a day. 50 mg/kg) and orally administered with HScF and HR
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.

HScF : AAPH injection and treatment with HScF extract.

HR : AAPH injection and treatment with HR extract.

Values represent the means+SD of 8 rats.
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Fig. 1. Effects of HScF and HR decoction extracts on RBC
population in blood of 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 HScF and HR
decoction (1%) for 7 days (once a day. 200 ul). 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.

HScF : AAPH injection and treatment with HScF extract.

HR : AAPH injection and treatment with HR extract.

Values represent the means+SD of 8 rats.

# : p<0.05 compared with normal group.
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Fig. 2. Effects of HScF and HR decoction extracts on WBC
population in blood of 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 HScF and HR
decoction (1%) for 7 days (once 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.

HScF : AAPH injection and treatment with HScF extract.

HR : AAPH injection and treatment with HR extract.

Values represent the means+SD of 8 rats.
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Fig. 3. Effects of the HScF and HR decoction extracts on
PLT population in blood of 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 HScF and HR
decoction (1%) for 7 days (once 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.

HScF : AAPH injection and treatment with HScF extract.

HR : AAPH injection and treatment with HR extract.

Values represent the means+SD of 8 rats.

* 1 p<0.05 compared with control group.

## : p<0.01 compared with normal group.

2) Blood chemistry £44
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Table 2. Blood Chemistry Analysis

Albumin Total bilirubin LDL cholesterol ~ Glucose

(g/d0) (mg/d0) (mg/d0) (mg/de)
Normal  290+0.06  0.240+0.017 162419 128.3+4.0
Control ~ 261+0.14°  0.153+0.015™ 247406 57.3+4.0%
HSCF  276+0.08  0.168+0.013 218457 8464152
HR 2.70+0.15  0.156+0.018 216438 126342417

The rats were injected intraperitoneally (i.p) with AAPH for 7 days
(once a day. 50 mg/kg) and orally administered with HScF and HR
decoction (1%) for 7 days (once a day. 200 «£). The animals were
anesthetized with ethyl ether and the blood samples were taken
from the heart.

Normal : Normal SD rat.

Control : AAPH injection.

HScF : AAPH injection and treatment with HScF extract.

HR : AAPH injection and treatment with HR extract.

Values represent the means+SD of 8 rats.
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Fig. 4. Effects of HScF and HR decoction extracts on serum
albumin level in oxidated rats with AAPH

The rats were injected intraperitoneally (i.p) with AAPH for 7 days
(once a day. 50 mg/kg) and orally administered with HScF and HR
decoction (1%) for 7 days (once 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.

HScF : AAPH injection and treatment with HScF extract.

HR : AAPH injection and treatment with HR extract.

Values represent the means+SD of 8 rats.

# : p<0.05 compared with normal group.
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Fig. 5. Effects of the HScF, HR decoction on the total
bilirubin level in oxidated rat serum

The rats were injected intraperitoneally (i.p) with AAPH for 7 days
(once a day. 50 mg/kg) and orally administered with HScF and HR
decoction (1%) for 7 days (once 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.

HScF : AAPH injection and treatment with HScF extract.

HR : AAPH injection and treatment with HR extract.

Values represent the means+SD of 8 rats.

### : p<0.001 compared with normal group.
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Fig. 6. Effects of HScF and HR decoction on LDL cholesterol
level in oxidated rat serum

The rats were injected intraperitoneally (i.p) with AAPH for 7 days
(once a day. 50 mg/kg) and orally administered with HScF and HR
decoction (1%) for 7 days (once a day. 200 «£). 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.

HScF : AAPH injection and treatment with HScF extract.

HR : AAPH injection and treatment with HR extract.

Values represent the means+SD of 8 rats.

# : p<0.05 compared with normal group.
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(4) Glucose
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Fig. 7. Effects of HScF and HR decoction on serum glucose
level in oxidated rats

The rats were injected intraperitoneally (i.p) with AAPH for 7 days
(once a day. 50 mg/kg) and orally administered with HScF and HR
decoction (1%) for 7 days (once 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.

HScF : AAPH injection and treatment with HScF extract.

HR : AAPH injection and treatment with HR extract.

Values represent the means+SD of 8 rats.

w1 p< 0,001 compared with control group.

## : p<0.01 compared with normal group.

RatollAl A&st 2+ 24& £33l SODe &4,
glutathione] ¥ NO$HFE MDASHF 2 catalase?) ?.i}
ZFS At Table 3, Fig. 8~12).

1) SOD assay

Ratol Al A&s 7+ 22& EEsld SODY 4<
27531 A3} controld& normalTol] BIStS F2A 9)

Al AL, oFE FoToXe ML Tz f
H Foit 25T SODY #Ao] controlitel HEle Tr«]
A A(p<0.001) =718k cHEFig. 8).

2) Glutathione assay

Ratoll A Z&3+ 7+ 228 B33l glutathione?| 3
Fe A3 23, controli* normalTel] BIEtY F
A QA A, e Tl Me controlFel Bl

of S7Flou Fo A2 IjltkFig. 9).

3) Nitric oxide assay
Ratell A &

ekl

tlo
M

=% 1 274

gsto] NOFH

tlo
R\



134 PN SR N L

Table 3. Antioxidative Activity of HScF and HR
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SOD(%) ( ug(sﬂl/{ ?) (un¥>?/ ?) (ulril/g))l/Am@ C(%(;Ilnzs)e
Normal 06.245.1 94.4+5.6 242497 2.9+0.1 287.7+135
Control 75.8+11.0° 31.6+4.8™ 111.9+9.4% 39+0.4° 117.0+335%
HScF 106.0+1.4™ 45.2+6.2 69.1+4.9" 3.3+0.3 197.7+14.6™
HR 101.7+6.4™ 62.1+11.2 59.0+6.8" 35+0.3 209.0+11.1°*

The rats were injected intraperitoneally (i.p) with AAPH for 7 days (once a day. 50 mg/kg) and orally administered with HScF and HR
decoction (1%) for 7 days (once a day. 200 «£). 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.
HScF : AAPH injection and treatment with HScF extract.
HR : AAPH injection and treatment with HR extract.
Values represent the means+SD of 8 rats.
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Fig. 8. Effects of HScF and HR decoction on SOD 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 HScF and HR
decoction (1%) for 7 days (once a day. 200 «f). After the animals
were sacrificed, the liver was removed and SOD was estimated.

Normal : Normal SD rat.

Control : AAPH injection.

HScF : AAPH injection and treatment with HScF extract.

HR : AAPH injection and treatment with HR extract.

Values represent the means+SD of 8 rats.

#x 1 p<0.01 compared with control group.

# : p<0.01 compared with normal group.
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Fig. 9. Effects of HScF and HR 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 HScF and HR
decoction (1%) for 7 days (once a day. 200 «£). After the animals
were sacrificed, the liver was removed and GSH concentration was
measured.

Normal : Normal SD rat.

Control : AAPH injection.

HScF : AAPH injection and treatment with HScF extract.

HR : AAPH injection and treatment with HR extract.

Values represent the means+SD of 8 rats.

### : p<0.001 compared with normal group.
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Fig. 10. Effects of HScF and HR decoction on the concentration
of hepatic niric oxide

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

Normal : Normal SD rat.

Control : AAPH injection.

HScF : AAPH injection and treatment with HScF extract.

HR : AAPH injection and treatment with HR extract.

Values represent the means+SD of 8 rats.

w0k 0 p< 0,001, #+ 1 p<0.01 compared with control group,

### : p<0.001 compared with normal group.
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4) Lipid peroxidation assay
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Fig. 11. Effects of HScF and HR 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 HScF and HR
decoction (1%) for 7 days (once a day. 200 «f). After the animals
were sacrificed, the liver was removed and the concentration of
hepatic MDA was estimated.

Normal : Normal SD rat.

Control : AAPH injection.

HScF : AAPH injection and treatment with HScF extract.

HR : AAPH injection and treatment with HR extract.

Values represent the means+SD of 8 rats.

# : p<0.05 compared with normal group.
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Fig. 12. Effects of HScF and HR 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 HScF and HR
decoction (1%) for 7 days (once a day. 200 «f). After the animals
were sacrificed, the liver was removed and catalase activity was
estimated.

Normal : Normal SD rat.

Control : AAPH injection.

HScF : AAPH injection and treatment with HScF extract.

HR : AAPH injection and treatment with HR extract.

Values represent the means+SD of 8 rats.

sk 0 p<0.001, #x p<0.01 compared with control group.

### : p<0.001 compared with normal group.
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Holgla 31%19™, Yoshikawa M- hovenidulcioside”}
histamine 2% A8 &3} Yokn 3191, ampelopsing}
dihydroflavono= &2 fFrd I5o|gs Aslsitt
T 390, SIS oA Hase®= ampelopsin®]
ZF 239 W3l hepatoprotective activityS ZH=thal H
wakgh alm Ve HTIL ofYe B} 3t
B39} dfrel adrt -4ttt Rauskgir.
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A o T S T F e B, dq)
AMEE ks E+= BHA (butylated hydroxy anisole),
BHT (butylated hydroxy toluene), PG (propyl gallate)
T 22 4 A EIAET 2 WA 4t
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S7HA AT FRE BYATE AR
sk

2 /“5401]/‘1L AAPH (22-azobis (2-aminodinopropane)
hydrochloride)& SD Ratoll FAStY F44 23t ~E
H2E R o, BURT 2 U x4a° S T3t
I hematology 4, blood chemistry &4, 7& ZA Y
SOD &4, glutathione &3 catalase &4, NO &
MDA 3% & 43tk

RBC = MHUAT-9F fHE: Hgd Fody 25T
controli?oll HIE] F7IEoY o442 (19t WBC
4 controld, 2 FoT BT f3 HIE Holx
SUTE A BT T A controlwte] ISt
FrofstAl Ak

AAPHEXE AR 31825710 98] endoplasmic
reticulumel| 4] ZHksRkg-o] doju} H|7te A whild 9
A AI7F Yout EF albumin FEE 7HAs B
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o3tA #Aastgem, T 2 MK FATdre
controlel HIs}e] F7lsl ot frolde §lsith
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controli#ol HIgt Z7kelg o) fo)de gk
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