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Antioxidant Activity and Antioxidant Enzymes
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Abstract - In vitro and in vivo experiments using Achyranthis radix and Drynariae rhizoma extracts were conducted.
Antioxidant properties were analyzed and the effects on bone, glucose and lipid metabolism were investigated. Drynariae
rhizoma (64.67%) obtained higher DPPH radical scavenging activity compared to Achyranthis radix (19.03%). Similar
results were obtained in the reducing power. No differences were observed on the ABTS radical scavenging ability and
SOD. In contrast, Achyranthis radix (77.60%) has higher chelating ability compared to Drynariae rhizoma (46.21%). In
vivo experiments revealed higher plasma TBARS in OVX-DR than in OVX-AR. Opposite result was seen in erythrocyte
TBARS. Hepatic, nephritic and erythrocyte enzymes were considered for the antioxidant enzyme activities. GSH-Px and
PON of hepatic enzymes were higher in OVX-AR. While the CAT and GR were higher in OVX-DR. SOD, GSH-Px, GR
and PON of nephritic enzymes of OVX-DR were higher compared to OVX-AR. Almost similar values were obtained in
CAT using both extracts. The OVX treated rats obtained higher CAT and GR in the erythrocyte enzymes compared to
SHAM. The SOD of erythrocyte enzymes in OVX-DR was higher compared to OVX-AR. On the other hand, the GSH-Px

was higher in OVX-AR.
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Fig. 1. DPPH radical scavenging activities of Achyranthis
radix and Drynariae rhizoma plant extracts.
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Fig. 2. Reducing powers of Achyranthis radix and Drynariae
rhizoma plant extracts.

QIthFig, 1), Vitamin CZ 7|&0. & ¥k w] ] DPPH ZhS &
R &0 gruck ojA0R 2 gk Bt

2}2H(Reducing power)
3hl e 242700 nmof| 4] Fe™* (ferric ferricyanide) ©]-&-&
Fe™* (ferric sulphate) & QP BIA 7|, ALSIHES-S 22t} 2] 7]

£ HURS ST Aol 1A 4 e B
2 B9lElo] ZYEUTHFig, 2
SEAEIZ(ABTS)

4791 free radical 24, DPPHS} 817
2| 2 1‘_ I - sholet, o] A
potassium persulfate 9 ABTSS] Ak3}o]| 9]8) ABTS 7} 24
ool % A5 YUiel] 7S s
o2 S olule] FHES 2olel s S e
th(Kim, 2013), 5 F§AHY S50 4SS vl &) B
©.250] 49,808 Mg ARAC/g, Z-AH 7} 41 44 mg ARAC/g .2 I
S5 Btk 920] §oHOR Ro FUSS woT gt
(Fig. 3).
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ABTS(AEAC/g)

41

Drynarize Rhizoma

Achyranthis Radix

Fig. 3. ABTS radical scavenging activities of Achyranthis radix
and Drynariae rhizoma plant extracts.
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Fig. 4. Superoxide Dismutase (SOD) abilities of Achyranthis
radix and Drynariae rhizoma plant extracts.
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Fe?* Chelate Activity(%)
3

Achyranthis Radix Drynariae Rhizoma

Fig. 5. Fe2+Chelatingabi1itiesof Achyranthis radix and Drynariae
rhizoma plant extracts.

SODS A= (Superoxide dismutase—like activity)

SOD (Superoxide dismutase)= 214 WollA] superoxideS
peroxidasel} catalase® 015}0] Ak} &2 HEA| 7= EA4
Ak A8 & 40| tHChoi, 2009), ©] A& o] A= superoxide2}

HIH-5-2 Sh= pyrogallol &) AF54te} Al 52 S4sk= ¢
Eli 74515 =t SODY| 34k S5 4 B fo
A} kel 7} gIgitkFig. 4).
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in vivo 22 A3
Sxb ®X&T0| TBARS H|m
TBARS (thiobarbituric acid reactive subs tances) S-A4TH2
A rekE SAshet tiE A 02 ARl Aol
A AAFERE2] 2]3£2] Thiobarbituric acid reactive substances
o] ZA3E Yehfi ek Table 1),
HAEH TBARS == 5 %’_‘ﬁ”% 41313 OVX-AR
0] 18,58 + 0,20 (nmol/ml) 2 7}4} 14 A A

Lor

0]
=

o

FE TR FEEo] S B L deE A

iAol wiAl= a3t

2]0]2 9l OVX (20,70 + 0,09)70] $-o|H 02 71 £ & 4
A& veffo] Tpitabr A ko] 71 w3kt Mittal ef al

Table 1. Plasma and Eryrhrocyte TBARS Levels in Ovariectomized
Rats with normal control diet supplemented with two kinds of
resource plant extracts

Plasma TBARS”  Erythrocyte TBARS

(nmol/mL) (nmol/g Hb)

SHAM’ 15.70 £ 0.20b" 3.50 £ 0.06a
ovX 20.70 + 0.08c 8.45 £ 0.21c
OVX-AR 13.58 + 0.20a 431 £ 0.21b
OVX-DR 16.28 + 0.34b 3.69 £ 0.11a

“TBARS: Thiobarbituric acid reactive substance

YSHAM,; Sham operated rats fed with normal control diet, OVX;
Ovariectomized rats fed with normal control diet, OVX-AR;
OVX + Achyranthis Radix, OVX-DR; OVX +Drynariae Rhizoma.
*Values are means + SE (n = 10). Means in the same row not
sharing a common superscript are significantly different at p < 0.05.

Table 2. Antioxidant Enzyme Activity in Ovariectomized Rats with normal control diet supplemented with two kinds of resource

plant extracts

SHAM" OovX OVX-AR OVX-DR
Hepatic enzymes(nmol/min/mg protein)
SoD* 0.78 + 0.03¢c" 0.70 = 0.02b 0.62 £ 0.00a 0.63 £ 0.01a
GSH-Px 2.67 + 0.06b 2.36 = 0.14a 3.02 + 0.06¢c 243 + 0.0la
CAT 0.80 + 0.01d 0.53 = 0.02a 0.60 + 0.01b 0.63 + 0.01¢c
GR 13.64 + 0.53b 9.27 + 0.33a 11.42 £ 0.27b 12.41 + 0.56b
PON 0.11 + 0.02a 0.12 = 0.01a 0.22 + 0.01b 0.13 + 0.01a
Nephritic enzymes(nmol/min/mg protein)
SOD 1.02 + 0.05d 0.63 = 0.02a 0.77 £ 0.01b 0.87 + 0.03¢
GSH-Px 5.40 + 0.16b 4.63 + 0.20a 496 + 0.12a 6.06 + 0.05¢
CAT 0.44 + 0.01c 0.23 + 0.00a 0.36 = 0.01b 0.36 + 0.01b
GR 29.55 + 1.04¢ 20.86 + 0.24a 26.72 + 0.99b 33.62 + 1.02d
PON 0.30 £ 0.01¢c 0.12 £ 0.01a 0.20 £ 0.01b 0.28 £ 0.01c
Erythrocyte engymes (umol/mivmg Hb)
SOD 1.38 + 0.03b 0.99 £ 0.00a 1.39 + 0.05b 1.63 + 0.03¢c
GSH-Px 0.47 £+ 0.01¢c 0.24 £ 0.00a 0.50 + 0.01d 0.32 + 0.01b
CAT 0.46 + 0.02¢ 0.27 £ 0.01a 0.34 £+ 0.01b 0.35 + 0.02b
GR 0.50 £ 0.03¢ 0.20 = 0.02a 0.36 £ 0.03b 0.40 £ 0.01b

*SHAM; Sham operated rats fed with normal control diet, OVX; Ovariectomized rats fed with normal control diet, OVX-AR; OVX

+ Achyranthis Radix, OVX-DR; OVX +Drynariae Rhizoma.

YSOD: superoxide dismutase, GSH-Px: glutathione peroxidase, CAT: catalase, GR: glutathione reductase, PON: paraoxonase.
*Values are means + SE (n = 10). Means in the same row not sharing a common superscript are significantly different at p < 0.05.
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