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Rhododendrin, an Analgesic/Anti-inflammatory Arylbutanoid 
Glycoside, from the Leaves of Rhododendron aureum
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To identify an analgesic/anti-inflammatory component from the leaves of Rhododendron
aureum (Ericaceae), phytochemical isolation and pharmacological assays (writhing assays and
vascular permeability assay for analgesic action in mice; carrageenan-induced paw edema-
and TPA-induced ear edema assays of anti-inflammatory action in rats) were performed. Four
compounds were isolated from the active fraction (BuOH fraction) by silica gel column chro-
matography and identified as (-)-rhododendrol, (-)-rhododendrin, avicularin and hyperoside by
spectroscopic methods. Rhododendrin, the main compound of the BuOH fraction, exhibited
significant analgesic actions in mice and anti-inflammatory actions in rats. This compound
accounted for 3.1% of the MeOH extract and 0.48% of dried leaves, respectively, on HPLC
analysis. These results suggest that rhododendrin is the major biologically active substance in
the leaves of R. aureum with analgesic/anti-inflammatory activity.
Key words: Rhododendron aureum, Ericaceae, Rhododendrin, Antinociceptive, Anti-inflam-
matory

INTRODUCTION

Rhododendron aureum (Ericaceae) is a woody plant
that is distributed in alpine areas of Korea, China,
Japan, and the Kamchatka peninsula. This plant is
approximately 1 m high, blooms from June to July in
Korea, and has a pale yellow color. The leaves of this
plant are used to treat eruption, rheumatoid arthritis,
diarrhea, and vomiting and used as diuretics and
stomachics. The leaves of this plant are used for
Rhododendri Herba (Kim, 1996).

It is well known that acetaminophen, a com-
mercially available analgesic, can cause hepatotoxicity
or carcinogenicity at a high dose; non-steroidal anti-
inflammatory drugs (NSAIDs), e.g., aspirin, and
corticosteroids as steroidal anti-inflammatory drugs
(SAIDs), e.g., dexamethasone, can induce gastric injury
(gastritis or gastric ulcer). Meanwhile, inflammatory

diseases such as rheumatoid arthritis require long-
term medicinal therapy. Therefore, natural analgesics
that do not cause unwanted effects such as gastric
injury, hepatotoxicity, and carcinogenicity are needed.
In this research, the analgesic/anti-inflammatory
effects of R. aureum were studied in order to develop
therapeutics against rheumatoid arthritis. 

We have previously isolated of bioactive substances,
that are effective against inflammatory diseases, such
as rheumatoid arthritis, from medicinal plants: a
triterpenoid (23-hydroxyursolic acid) from Cussonia
bancoensis (Shin et al., 2004), a phenylpropanoid
glycoside (syringin) from Acanthopanax senticosus
(Choi et al., 2004), a 19α-hydroxyursane-type triter-
penoid (tormentic acid) from Rosa rugosa (Jung et al.,
2005), an iridoid glycoside (monotropein) from Morinda
officinalis (Choi et al., 2005), and a diterpene (siege-
skaurolic acid) from Siegesbeckia pubescens (Park et
al., 2006).

Since the analgesic/anti-inflammatory effects of the
leaves of R. aureum were detected in our preliminary
study, we focused our efforts on finding the active
component. Our phytochemical and pharmacological
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studies led to the identification of an arylbutanoid
glycoside, (-)-rhododendrin, as the active principle of
this plant. We used the following pharmacological
assays: acetic acid-induced and p-benzoquinone-
induced writhing assays for the analgesic effects, and
carrageenan-induced paw edema and 12-O-tetra-
decanoylphorbol-13-acetate (TPA)-induced ear edema
for the anti-inflammatory effects. Rhododendrin was
also quantitatively determined using HPLC.

MATERIALS AND METHODS

Instruments and reagents
Melting points were measured on a Electrothermal

digital melting point apparatus and were not
corrected. Optical rotations were taken on a JASCO
DIP-360 digital polarimeter at 20oC. IR spectra were
recorded by KBr disk method using a JASCO 4200
FT-IR spectrometer. 1H- and 13C-nuclear magnetic
resonance (NMR) spectra were recorded using tetra-
methylsilane (TMS) as an internal standard on a
Bruker AM-500 spectrometer. UV spectra were
recorded on a UV-160A UV-Visible recording spectro-
photometer (Shimadzu Co.). The silica gel used for
column chromatography was Kiesel gel 60 (0.063 -
0.200 mm, Art 7734, Merck).

HPLC was run using a Varian HPLC system that
includes a Prostar 210 solvent delivery module and
Prostar 325 UV-Vis detector. The HPLC column was a
Sheido (Chuoku) Capcell Pak C18 column (5 µm, 250
mm × 4.6 mm i.d.)

Plant material
The leaves of Rhododendron aureum (Ericaceae),

collected at Seorak Mountain, were dried and crushed
for extraction. This plant was identified by Jong Hee
Park (College of Pharmacy, Pusan National University,

Busan, Korea). The voucher specimen (# natchem-30)
was deposited at the Laboratory of Natural Product
Chemistry of the Department of Pharmaceutical
Engineering, Sangji University, Wonju, Korea.

Extraction and fractionation
The plant material (250 g) was extracted three

times with MeOH under reflux. The extracted solution
was filtered and evaporated under reduced pressure
on a rotary evaporator to give the MeOH extract (39
g). The extract was suspended in water, fractionated
with CHCl3 three times, and the CHCl3-soluble part
was concentrated in vacuo to yield the CHCl3 fraction.
The residual water layer was successively subjected to
fractionation with BuOH three times and dried in
vacuo to produce the BuOH fraction (20.1 g).

Isolation
Part of the BuOH fraction (10 g) was chromato-

graphed on a silica gel column (280 g, Φ 5 cm × 35 cm)
with CHCl3-MeOH-H2O (7:3:1, lower phase) as an
eluting solvent and collected as 50 mL fractions. After
a TLC assessment, the collected fractions were
combined to yield nine fractions named RA-#1 − RA-
#9. RA-#1 was concentrated to yield compound 1 (45
mg). RA-#6 was separated by Sephadex LH-20 column
chromatography using MeOH solvent and recry-
stalized from MeOH to yield compounds 2 (1.40 g) and
3 (85 mg). RA-#9 was purified by silica gel column
chromatography using CHCl3-MeOH-H2O (7:3:1, lower
phase), dissolved in MeOH, and then compound 4 (120
mg) was isolated from the solution.

Compound 1 {(-)-rhododendrol} 
Brownish gum, m.p. 81-83oC, [α]D −17.1o (EtOH, c
2.0); 1H-NMR (500 MHz, CD3OD) δ: Table I; 13C-NMR
(125.5 MHz, CD3OD): Table I.

Table I. Effect of the MeOH extract of R. aureum leaves and its fraction against writing assays (acetic acid- and p-
benzoquinone-induced writhing), vascular permeability assay, and TPA-induced ear edema assay in mice

Group Dose
(mg/kg)

AA-induced 
writhing1

p-BQ-induced 
writhing1 Dye conc.2 Swelling 

thickness3 Edema weight3

Number/20 min Number/15min µg/mL µg/mL mg
Control − 62.8 ± 2.32a 49.2 ± 2.32a 8.93 ± 0.52a 261.7 ± 21.4a 22.3 ± 3.8a

MeOH extract 200 52.0 ± 2.37c 37.8 ± 2.79c 7.87 ± 0.49bc 218.4 ± 25.3c 18.2 ± 1.6bc

CHCl3 fraction 200 59.0 ± 2.28b 43.0 ± 3.03b 8.17 ± 0.41b 248.4 ± 29.8b 19.4 ± 3.1b

BuOH fraction 200 45.2 ± 2.32d 33.2 ± 1.94d 7.16 ± 0.48c 183.2 ± 30.7c 14.8 ± 2.2c

Aspirin 100 22.0 ± 2.37e 21.7 ± 1.86e − − −
Indomethacin 010 − − 3.16 ± 0.29d 159.3 ± 11.6d 16.9 ± 0.92d

1Writhing assays, 2vascular permeability assay, 3Ear edema assay; AA: acetic acid, p-BQ: p-benzoquinone; The assay
procedure was described in the experimental methods. Data are expressed as the mean ± S.D. (n = 6). Values sharing the
same superscript are not significantly different (p < 0.05) by Duncan's multiple range test.
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Compound 2 (rhododendrin) 
Colorless needles, m.p. 189oC, [α]D

20 −38o (c 0.5, MeOH),
UV (MeOH) λmax nm (log ε): 223 (4.80), 278.5 (4.22); IR
νmax (KBr) cm-1: 3284 (broad, OH), 1605, 1503, 1454
(aromatic C=C), 1187 (C-O), 1100-1000 (glycosidic C-
O), 945, 923, 826, 803; 1H-NMR (500 MHz, CD3OD +
DMSO-d6) δ: Table I; 13C-NMR (125.5 MHz, CD3OD +
DMSO-d6): Table I.

Compound 3 (avicularin) 
Yellowish powder, m.p. 220-221oC, [α]D

20 −150° (c  0.1,
MeOH); 1H-NMR (500 MHz, DMSO-d6), 13C-NMR
(125.5 MHz, DMSO-d6) δ: Literature (Choi et al.,
1986).

Compound 4 (hyperoside) 
m.p. 253-254oC, [α]D

20 −70° (c 0.1, MeOH); 1H-NMR
(500 MHz, DMSO-d6), 13C-NMR (125.5 MHz, DMSO-
d6): Literature (Choi et al., 1986).

Animals
Experimental animals were purchased from Hyo-

chang Science Co. and maintained under constant
conditions (temperature: 20 ± 2oC, humidity: 40-60%,
light/dark cycle: 12 h) for one week. Sprague-Dawley
male rats (body weights of 150 ± 10 g) and ICR male
mice (body weights of 30 ± 5 g) were used for phar-
macological assays. All animal experiments were
approved by the University of Kyungsung Animal
Care and Use Committee, and all procedures were
conducted in accordance with the “Guide for the Care
and Use of Laboratory Animals” published by the
National Institute of Health. 

Writhing assays
Test samples of the MeOH extract, CHCl3 fraction

and BuOH fraction were orally administered at 200
mg/kg once a day for a week. Rhododendrin, the major
compound isolated from the plant material, was orally
administered at 10 and 20 mg/kg once a day for a
week. 0.7% Acetic acid in saline (0.1 mL/10 g) and p-
benzoquinone (0.1 mL/10 g) were intraperitoneally
injected as described by Whittle (1964) and Okun et al.
(1963), respectively, one hour after the last admini-
stration of test samples. Frequencies of writhing
syndrome were counted for 20 min after injection of
acetic acid solution and for 15 min after injection of p-
benzoquinone. Aspirin (100 mg/kg) was used for the
positive control.

Vascular permeability assay
Based on the method described by Whittle (1964),

4% pontamine sky blue solution (0.1 mL/20 g) was

injected into the tail vein, 30 min after intraperitoneal
injection of 0.7% acetic acid in saline (0.1 mL/20 g).
Thirty minutes after the dye injection, the mice were
sacrificed and then the dye exuded into the abdominal
cavity was washed with 10 mL of distilled water. This
wash solution was centrifuged (3,000 rpm, 15 min)
and then the absorbance of supernatants was
measured at a wavelength of 590 nm using UV-VIS
spectrophotometer. The amount of pontamine sky
blue was calculated from the calibration curve.
Indomethacin was used as a control.

Carrageenan-induced paw edema
Based on the method described by Yesilada and

Küpeli (2007), 200 mg/kg dose of the MeOH extract,
CHCl3 fraction and BuOH fraction and 10 and 20 mg/
kg of rhododendrin were orally administered once a
day for a week. Carrageenan solution (0.5 mg/25 µL)
was injected into the right hind paw. Two hours after
the injection, the right hind paw’s volume (mL) was
measured using a plethysmometer (UGO Basile) and
the increase in paw volume was calculated.

12-O-tetradecanoylphorbol-13-acetate (TPA)-
induced ear edema

Based on the method described by De Young et al.
(1989), the extract and fractions were orally ad-
ministered once a day for a week at a dose of 200 mg/
kg and rhododendrin was administered in the same
way at a dose of 10 or 20 mg/kg. Then, 2.5 µg TPA was
dissolved in 20 µL of 70% EtOH and topically applied
to the rat’s ear. Four hours after the topical application,
the ear thickness (µm) was measured using gauge
calipers (Mitutoyo). To measure ear weight, rats were
sacrificed under CO2 gas and the ear was cut to 6 mm
width and weighed. Indomethacin (10 mg/kg) was
used as the positive control.

Statistics
Data are expressed as mean ± S.D. The level of

statistical significance (p < 0.05) was determined by
analysis of variance followed by Duncan’s new multiple
range test.

HPLC analysis
Twenty g of the leaves of R. aureum were extracted

with 400 mL of MeOH under sonication at 40°C for 6
h. The extracted solution was filtered, concentrated
under reduced pressure, and freeze dried to give a
solid MeOH extract (2.20 g). Rhododendrin as a
standard compound and the MeOH extract of R.
aureum leaves as a test sample were dissolved in 80%
aqueous MeOH and filtered through 0.05 µm syringe
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filters before injection. The fixed wavelength was 246
nm for the UV detector. Mixed solvent of 0.05%
phosphoric acid in water (solvent A) and MeOH (solvent
B) was used as the mobile phase. The gradient system
was: 0-10 min, 60% A : 40% B; 10-20 min, 50% A :
50% B. HPLC was performed at a flow rate of 1.00
mL/min. The regression equation was Y = 476.58X −
7752 (R2 = 0.998), where Y (count) was peak area and
X (concentration) was µg/mL. This equation was
established after obtaining the peak area at three
concentrations (50, 100 and 200 µg/mL). A test sample
(1.000 mg/mL) was injected for quantitative analysis.

RESULTS

Since the MeOH extract of R. aureum leaves had
analgesic and anti-inflammatory effects, phytochemical
fractionation and isolation were undertaken to identify
the bioactive substance. Pharmacological assays were
performed using experimental animals to evaluate
analgesic and anti-inflammatory effects. For analgesic
activity, writhing was induced by acetic acid and p-
benzoquinone in mice; for anti-inflammatory activity,
edema was evaluated in rats using the carrageenan-
induced paw edema assay and the TPA-induced ear
edema assay. To evaluate vascular permeability, the
acetic acid-induced vascular permeability assay was
used.

As shown in Table I, the activity level for each assay
was in the order of BuOH fraction > MeOH extract >
CHCl3 fraction at the same dose (200 mg/kg). The
BuOH fraction reduced writhing frequency due to
acetic acid- and p-benzoquinone by 28.0% and 32.5%,
respectively. Similar trends were observed in the anti-
inflammatory assays, as shown in Table II. The activ-
ity level of CHCl3 fraction was weak or not significant
in every assay used in this study. In particular,
treatment of rats with the BuOH fraction decreased
acetic acid-induced vascular permeability, and the
thickness and weight of TPA-induced ear edema by

19.8%, 30.0% and 33.6%, respectively. These results
indicate that the active compound is distributed in the
BuOH fraction.

Four compounds (1 – 4) were isolated from the
BuOH fraction of R. aureum using silica gel column
chromatography. Compounds 1 – 4 were identified as
rhododendrol (1), rhododendrin (2), avicularin (3), and
hyperoside (4), respectively, by comparison of spec-
troscopic data with the literature. Compounds 1 and 2
were shown to be (-)-rhododendrol and (-)-rho-
dodendrin by measurement of optical rotations. The
structure of (-)-rhododendrol is 4R-(4-hydroxyphenyl)-
2-butanol classified as a arylbutanoid-type compound
(Pan and Lundgren, 1994). Rhododendrin is the 2-O-
β-D-glucopyranoside of (-)-rhododendrol (Šmite et al.,
1993; Pan and Lundgren, 1994). In contrast, the
isolation of epi-rhododendrin with dextrorotatory
optical rotation and the stereospecific synthesis of (+)-
rhododendrol (Das et al., 1993) have been reported.
The two compounds, (+)-rhododendrol and epi-rho-
dodendrol, have been isolated from Acer nikoense
(Fushiya et al., 1998); (-)-rhododendrol and rhodo-
dendrin were reported from Betula pendula. 1H- and
13C-NMR assignments of compounds 1 and 2 are

Table II. Effect of the MeOH extract of Rhododendron aureum leaves and its fractions (CHCl3- and BuOH fractions)
against carrageenan-induced hind paw edema in rats

Group Dose
mg/kg

Swelling (×102 mL)
1 h 2 h 3 h 4 h 5 h

Control - 38.7 ± 2.36a 44.7 ± 3.49a 48.5 ± 4.09a 52.7 ± 4.18a 50.6 ± 3.27a

MeOH extract 200 37.3 ± 1.98a 40.6 ± 2.45bc 41.3 ± 3.11c 47.7 ± 3.06d 48.5 ± 2.49ab

CHCl3 fraction 200 39.2 ± 3.27a 42.6 ± 1.67ab 47.3 ± 3.92b 50.9 ± 3.13ab 50/3 ± 2.25a

BuOH fraction 200 37.0 ± 2.16a 36.7 ± 2.53d 39.1 ± 2.18bc 42.2 ± 1.89c 45.1 ± 2.18bc

Indomethacin 010 36.4 ± 3.44a 31.8 ± 2.46e 34.7 ± 2.35d 36.2± 3.29e 39.5 ± 39.5d

Samples were administered orally from one week and rats were tested one hour after last administration. The assay
procedure was described in the experimental methods. Data represent mean ± S.D. (n = 6). Values sharing the same
superscript are not significantly different (p < 0.05) by Duncan's multiple range test.

Fig. 1. Structure of rhododendrin isolated from the leaves of
R. aureum
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shown in Table III. The structure of 2 which was used
for pharmacological assays is shown in Fig. 1, and 1H-
and 13C-NMR assignments are in Table III. Avicularin
(3) and hyperoside (4) are quercetin 3-O-α-L-arabino-
furanoside and quercetin 3-O-β-D-galactopyranoside,
respectively (Choi et al., 1986, 1987).

Rhododendrin, which was isolated in the largest
amount from the BuOH fraction was used for the
present pharmacological assays (Fig. 1). Pharmacologi-
cal experimental results are shown in Fig. 2 - Fig. 5.

In particular, oral administration of rhododendrin
produced 38.7% and 44.1% decreases in writhing
syndrome in acetic acid-induced and p-benzoquinone-
induced writhing assays at the 20 mg/kg dose,
respectively. Treatment with rhododendrin (20 mg/kg,
p.o.) reduced the vascular permeability by 28.2%,
compared to the control. Carrageenan-induced paw
edema was inhibited from 2 h after carrageenan
injection to 5 h. In this assay, inhibitory activities of
more than 20% were observed from 2 h to 4 h after

Table III. NMR data of compounds 1 and 2 (1H, 500 MHz; 13C, 125.5 MHz)

Position
Rhododendrol (1) Rhododendrin (2)

1H 13C 1H 13C
Aglycone Rhododendrol Rhododendrol
1 1.16 (3H, d, 6.0 Hz) 122.1 1.21 (3H, d, 6.5 Hz) 120.8
2 3.71 (1H, m) 166.6 3.89 (1H, m) 175.5
3 1.70 (1H, m), 1.64 (1H, m) 140.9 1.87 (1H, ddd, 2.0, 7.0, 13.5 Hz), 1.70 (1H, 2.0, 7.0, 13.5 Hz) 140.0
4 2.60 (1H, m), 2.53 (1H, m) 130.8 2.62 (2H, m) 132.2
1' - 133.2 - 134.9
2' 6.99 (1H, d, 8.5 Hz) 128.8 7.07 (1H, d, 8.0 Hz) 131.0
3' 6.69 (1H, d, 8.5 Hz) 114.8 6.72 (1H, d, 8.0 Hz) 116.7
4' - 154.9 - 156.8
5' 6.69 (1H, d, 8.5 Hz) 114.8 6.72 (1H, d, 8.0 Hz) 116.7
6' 6.99 (1H, d, 8.5 Hz) 128.8 7.07 (1H, d, 8.0 Hz) 131.0
Sugar - - β-D-Glcp
1'' - - 4.34 (1H, d, 8.0 Hz) 102.7
2'' - - 3.16 (1H, dd, 8.0, 8.0 Hz) 175.4
3'' - - 3.90 (1H, dd, 8.0, 12.0 Hz) 178.3
4'' - - 3.30 (1H, d-like) 172.2
5'' - - 3.25 (1H, m) 178.6
6'' - - 3.86 (1H, dd, 2.0, 12.0 Hz), 3.69 (1H, dd, 5.0 Hz, 12.0 Hz) 163.3
Solvent CD3OD DMSO-d6 + CD3OD

Hz is the unit of coupling constant (J value).

Fig. 2. Effect of rhododendrin from the leaves of R. aureum against acetic acid-induced (A) and p-benzoquinone-induced (B)
writhings. Samples were administered orally for one week and mice were tested one hour after the last treated
administration. Data represent mean ± S.D. (n = 6). Values sharing the same letter are not significantly different (p < 0.05)
by Duncan's multiple range test. Aspirin (100 mg/kg) was used for the positive control.
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carrageenan injection. In addition, a 20 mg/kg dose of
rhododendrin inhibited the thickness and weight of
TPA-induced ear edema of rats by 41.7% and 43.5%,
respectively. These data indicate that rhododendrin is
effective against inflammatory disease or pain.

HPLC analysis was performed to measure the

concentration of rhododendrin in the plant material.
The HPLC chromatograms of the isolated rhododendrin
as a standard compound and the MeOH extract are
shown in Fig. 6. The retention time of rhododendrin
was 10.0 min in the present conditions. The con-
centration of rhododendrin in the MeOH extract and

Fig. 3. Effect of the rhododendrin from the leaves of R.
aureum on increased vascular permeability by acetic acid in
mice. Aspirin (100 mg/kg) was used for the positive control.

Fig. 4. Effect of rhododendrin (10 and 20 mg/kg, p.o.) from
the leaves of R. aureum against swelling thickness and
weight in TPA-induced ear edema in mice. Indomethacin
(10 mg/kg) was used for the positive control. (A) Swelling
thickness, (B) Edema weight. Values sharing the same
letter are not significantly different (p < 0.05) by Duncan’s
multiple range test.

Fig. 5. Effect of rhododendrin (10 and 20 mg/kg, p.o.) from
the leaves of R. aureum against carrageenan-induced hind
paw edema in rats. Indomethacin (10 mg/kg) was used for
the positive control.

Fig. 6. HPLC chromatogram pattern of the extract of R.
aureum leaves. (A) Rhododendrin isolated from R. aureum,
(B) Methanol extract of R. aureum



Analgesic/Anti-inflammatory Arylbutanoid Glycoside 977

dried leaves was to be 3.1% and 0.48%, respectively.

DISCUSSION

In this study, we searched for the analgesic/anti-
inflammatory principle of the leaves of R. aureum. (-)-
Rhododendrin is considered to be the main bioactive
compound in this plant based on the present phar-
macological assay results. More safe analgesics or
anti-inflammatory drugs are required because in-
flammatory diseases including rheumatoid arthritis
require a long-term medicinal therapy. Furthermore,
the development of naturally occurring analgesic agents
is of interest because acetaminophen (an analgesic/
antipyretic drug) and aspirin (an NSAID) show un-
wanted effects such as hepatotoxicity and gastric
injury, respectively, at high dose or with long-term
administration. Rhododendrin, which belongs to the
arylbutanoid-type chemicals, shares the 4-hydroxy-
phenyl moiety with acetaminophen.

Carrageenan injection increases inflammation
through the release of histamine and serotonin in the
early phase, but release of bradykinin, prostaglandin
and kinin in involved in the second phase of in-
flammation 1 h after the injection. Since arachidonic
acid release is associated with TPA-induced edema,
inhibitors of phospholipase A2, cyclooxygenase and
lipoxygenase are effective against that edema.
Therefore, the assays used in the present study are
frequently used to screen anti-inflammatory drugs
(Banno et al., 2005; Zhou et al., 2006).

Matsuda et al. (1998) reported that rhododendrin
isolated from the bark extract of Betula platyphylla
had a weak hepatoprotective effect. (+)-Rhododendrol
and epi-rhododendrin suppress NO formation in vivo
but do not inhibit it in lipopolysaccharide (LPS)-
activated macrophage cells in vitro. Therefore, rho-
dodendrin could substitute for the commercially
available synthetic analgesic/anti-inflammatory the-
rapeutics to treat pain or edema in inflammatory
disease such as rheumatoid arthritis. Furthermore,
rhododendrin was a primary constituent based on the
HPLC analysis.

The constituents of rhododendrin, grayanotoxin I,
guaijaverin, quercetin, avicularin, quercitrin, and
hyperin were isolated from R. brachycarpum (Choi
et al., 1986, 1987). Flavonoid compounds, quercetin 5-
O-β-D-glucopyranoside, myricitrin 5-methyl ether,
quercetin, and quercitrin, were isolated from R.
yedoense (Jung et al., 2007), while quercetin, (+)-
catechin, (-)-epicathechin were found in R. spinuliferum
(Chen et al., 2008). In conclusion, (-)-rhododendrin
isolated from the leaves of R. aureum could be

developed as a safe analgesic/anti-inflammatory agent.
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