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ABSTRACT

Ligustri Lucidi Fructus, mature fruits of Ligustrum Iluidum, possess many
pharmacological activities including antioxidant, anti-inflammatory, and
hepatoprotective effects. Some researchers found other Ligustrum plants also
possessed similar pharmacological activities. According to Flora of Taiwan, there
are four species of Ligustrum plants in Taiwan: L. morroisonense, L. pricei, L.

sinense and L. liukuiense, the former is native.

This plan will determine some constituents (such as triterpenoids, tyrosol and
flavonoids) of the leaves of these above Ligustrum plants by HPLC-DAD, and also
evaluate the antioxidant, analgesic and anti-inflammatory activities of the leaves of
these above Ligustrum plants.

From all data, we found the leaves of L. morroisonense, L. pricei, L. sinense
and L. liukuiense possess higher constituents such as flavonoids and better
pharmacological activity than the leaves of L. lucidum. Therefore, we suggest
Ligustrum plants especial L. morroisonense and L. pricei can be used as medicinal

plants.

Keywords: Ligustrum plant, Antioxidative, Analgesic and antiinflammatory
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(- ) Oleanolic acid ~ Ursolic acid & Betulinic acid 2. 7 & i#] %

Column : LiChrosorb RP;g > 4.6x250 mm

Mobile phase : methanol/H,O (included 1.8% glacial acetic acid) =
89 . 11

Flow rate : 0.5 ml/min
UV-vis spectra : 205 nm

(= ) Tyrosol & Salidroside 2. 5 & ] %
Column : LiChrosorb RP;g > 4.6x250 mm

Mobile phase : gradient solvent system — methanol (Z 20%

acetonitrile) (A) /H,O (B) from 80% B to 20% B
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during 15 min
Flow rate : 1 ml/min
UV-vis spectra : 276 nm
(= )Flavonoids 2. & i .

Flavonoid concentration was determined by 96-well microtiter
spectrophotometric method at 415 nm, modifying from the method
of Jia et al.. This method is based on the formation of colored
products by flavonoids with aluminum salt. The absorbance of
colored solutions is proportional to total flavonoid concentrations.
Total flavonoid concentration was expressed as quercetin equivalents

in milligram per grams sample.
2 ~ In vitro study : Free radical scavenging and antioxidant
activity
(= ) Free radical scavenging activity test : DPPH assay
1ml 500uM DPPH methanol solution » 4t » 4ml 4~5 1 Jk & 2
LRt BE R RR R E S 5170m -
(= ) Total antioxidant activity test : TEAC assay
BHRLEERREME 05ml 750uM ABTS ~ 0.5ml 44U/ml
peroxidase ~ 3.5ml 75uM H,0, > 4v » 4~5 Bk R 2. &2 555 § e
Pl BiR XT3 AE 5 734nm o
(=) SOD-like activity test : XOD-X-NBT assay
B 3mlREFRZEMEZ 200uM xanthine, 300uM NBT,
10U/ml XOD > 4c » 4~5 Bik AR 2 & 454 | BiEddnde 43 %
R TR E 5 560nm o
(2 ) TBARS test
o SR ”mﬂ%‘c« v r 10 B 2 20mM ice-cold Tris-HCI
buffer (pH 7.4){5 » & 7325 - 325 % 2 14,000rpm &t~ 15min >
Bt ‘)ﬁ“i& o B~ 1Iml 2 F &\ I ‘Jﬁ“i& v b 45 BOER 2L HE
AP BESFRERFAR T A LA A LAEFZ D e
10uM FeSO, 4+ 0.1mM ascorbic acid » % 37 C# % 1 /] pF o
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4¢ ~ 1.0ml trichloroacetic acid # i+ ¥ & (28% > w/v) {4 » £
4v » 1.5ml thiobarbituric acid (1% > w/v) » 3% 80°C4r#t 10 4 45 >
%ﬁ—‘u o B~ | /’E‘/Ii’ v 3K T‘I;\?}'»P]Q:jﬁ\%: % 532nm -

(7 )Hemolysis test ¥

S~ RSB e o #m R 2T 7 heparin 2 3EE P oo Lo A

£ SRPE RE £ 010 A2 0.15SM NaCl jfie = % & &

7 ﬁxw— R PE > 1 2500rpm Hes 10 A 48 o KB {F 2 A i 3k

2 Phosphate buffer saline (pH 7.4)% = 10%2_ ‘= & ZR R 57 > 4¢c

»3MERZ EMS ) BEFRERSFRRe T gD AR
KB (T2 1 4e » 200mMAAPH » 2. 37C# % 2 | B o

# 4 F iR £ 4 0 02 8 & M A ¢ Phosphate buffer saline ff

# o g2 2500rpm &g 10 4 43 0 Bt Pp“«’? EEARILRE S
540nm -

7 ~1Invivo study - Analgesic and anti-inflammatory activities

assay
(= ) Analgesic activities assay
1. Acetic acid-induced writhing response

Mice were randomly divided into several groups. Each mouse
was given intraperitoneally 1% aqueous solution of acetic acid (10
ml/kg body weight). The mice were placed in the individual
observation boxes. The symptoms of the acetic acid-induced
abdominal writhing were similar to those described by Taber et al.
@9 Control animals received vehicle solution in the same
experiments. Five minutes after the injection of acetic acid, the
number of writhing responses per mouse was counted for 10
minutes during acetic acid-induced abdominal writhing. Finally,
the number of writhing responses permitted us to express the
percentage of protection using the following ratio: (Control mean -

treated mean) X 100 / control mean.
2.Formalin-induced nociception

This method represented a modification of that described by
Shibata et al.°”. Each mouse was placed in the observation
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chamber on an acrylic transparent plate floor for 5 min prior to the
formalin injection. Beneath the floor, a large mirror was inclined
at a 45° angle in order to allow clear observation of the paws of
the animal. The animals were administered 25 ul of 1% formalin
into the right subplantar. Then, each animal was returned to the
chamber and the two distinct periods of the intensive licking
response was observed. The first period (early phase) was
recorded 0-5 min after the injection of formalin and the second
period (late phase) was recorded 10-35 min after the injection. The
time (in seconds) spent in licking responses of the injected paw

was measured as an indicator of pain response.
(= ) Anti-inflammatory activities assay : Carrageenan-induced edema

The anti-inflammatory activity was determined in rats by
measuring the mean increase in hind paw volume after the
subplantar injection of carrageenan ©". The animals were injected
with 0.1 ml 1 % carrageenan in the right hind foot under the plantar
aponeurosis. The inflammation was quantitated in terms of milliliters
using a plethysmometer (7150 Ugo Basile) which recorded small
differences in water level caused by volume displacement. Before
any treatment, the average volume of the backpaws of each animal
was determined (V,), after 3 measurements which did not differ
from more than 4 % (preciseness of the apparatus). Then 30, 60, 90,
120, 150, 180, 210, 240 min after the injection of the inflammatory
agents, the average volume of the backpaws of each animal was
determined (V,), after 3 measurements which did not differ from
more than 4 %.

The percentages of edema at each record were calculated by
compared the average volume of the backpaws of each animal (V)
after the injection of the inflammatory agents with the average
volume of the backpaws of each animal (V,) before any treatment
32), Percentages of inhibition were obtained for each group by using
the following ratio: [(V; - V,)control - (V, - V)treated] x 100 / (V, -
V,)control.
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# 12 formalin 3% % /) &’ié?]%'iﬁ Be > 234 0.1-~0.25- 1g/kg &
FREk 5 a4 ) B 025~ 1g/kg ¥57 &> formalin 3% ] &
P AREERCHY U LA 2 an kR p AR 2L 2ok

—VF,J“
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Total phenolic contents of leaf of Ligustrum spp.

0 L. Iucidum

L. sinense

L. pricei

L. morroisonense

L. liukuiense

mg catechin/g herb
W- R EsaE s g R
(N=3)

Flavonoid contents of Ligustrum spp.

i L. lucidum

L. sinense

L. pricei

L. morroisonense

+— L. liukuiense
0 2 4 6 8 10
mg quercetin/g herb
Bl ~FBErETSRIm>43E -

(N=3)
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Leaf of Ligustrum spp.

Leaf of Ligustrum spp.
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Salidroside & Tyrosol contents of Ligustrum spp.
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DPPH scavenging activity of Ligustrum spp.
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ABTS scavenging activity of Ligustrum spp.
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Superoxide anion scavenging activity of Ligustrum spp.
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COX II inhibiting activity of Ligustrum spp.
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