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The galactolipid (2S )-1,2-di-O-[(9Z ,12Z ,15Z )-octadeca-9,12,15-t r ienoyl]-3-O-!-D-ga lactopyranosyl glycerol
(1) isola ted from dr ied and milled fru it s of Rosa canina by bioassay-guided fract iona t ion is an
ant iin flammatory agent with inhibitory effect s on chemotaxis of human per iphera l blood neut rophils in
vit ro. The inhibit ion of cell migra t ion is not rela ted to toxicity. The presence of 1 in rose hips may expla in
the clin ica lly observed ant iin flammatory proper t ies of rose hip herba l remedies.

A recent randomized, placebo-cont rolled, double-blind
clin ica l study has shown tha t standardized prepara t ions
of the fru it s of dog rose (Rosa canina L., Rosaceae) or just
rose h ips improve mobility and reduce pa in in the knee
and hip join t of pa t ien ts with osteoar thr it is.1 In cont rast
to the present ly used drugs, e.g., aspir in or cor t icosteroids,
no side effect s were observed after t rea tment with rose
hips.1 Polymorphonuclear leukocytes (PMNs) and mono-
cytes are involved in the inflammatory process and t issue
damage in inflammatory diseases such as osteoar thr it is
and ar ter iosclerosis.2,3 The damage is caused by the release
of proteolyt ic and hydrolyt ic enzymes as well as toxic
react ive oxygen radica ls in the t issue and join t s.4 Since
extracts of rose hips have been shown to inhibit chemotaxis
of per iphera l blood PMNs and monocytes in vit ro,3,5 the
ability of rose hip ext ract s and fract ions of the ext ract s to
reduce chemotaxis of PMNs was used as the basis for an
assay for isola t ion of an ant iin flammatory agent .
Dr ied and milled fru it s of dog rose were sequent ia lly

ext racted with n -hexane, CH2Cl2, MeOH, and water , and
the ext ract s evapora ted in vacuo to dryness. Following
test ing of the resu lt ing residues in the bioassay it was
found tha t the act ivity was confined to the CH2Cl2 ext ract .
Bioassay-gu ided chromatograph ic fract iona t ion of the
CH2Cl2 ext ract by open-column chromatography (CC) on
silica gel followed by prepara t ive HPLC showed tha t the
act ivity was exclusively confined to a single compound that
was iden t ified as (2S )-1,2-di-O-[(9Z ,12Z ,15Z )-octadeca-
9,12,15-t r ienoyl]-3-O-!-D-ga lactopyranosyl glycerol (1)
(F igure 1). The ident ifica t ion of the fa t ty acid residues and
the sugar moiety on the act ive ga lactolipid 1 was achieved
by character iza t ion of the fa t ty acid obta ined by basic
methanolysis and D-galactose obtained by acidic hydrolysis,
respect ively. Consistency between the published 1D and
2D NMR data and the opt ica l rota t ion repor ted for 1 and
that observed for the isola ted compound finally established
the st ructure.6a-c The configura t ion a t C-2 in the glycerol
moiety of 1 is presumed to be S on the basis of a comparison
of the specific rota t ion with litera ture va lues.6b Compound
1 has previously been isola ted from var ious plan t sources6
and from cyanobacter ium (Phorm idium tenue),7 bu t th is

is the fir st t ime tha t 1 has been descr ibed in the Rosaceae
family. Compound 1 has been shown to possess ant itumor-
promoting properties,7,8 as well as antiinflammatory effects6b
tha t a re not rela ted to inflammatory condit ions, such as
osteoar thr it is and ar ter iosclerosis.
Compound 1 showed a st rong inh ibitory effect on the

migra t ion of human per iphera l blood PMNs toward the
chemotact ic factor zymosan-act iva ted human serum (ZAS)
with over 60% inhibit ion from 100 down to 1 µg/mL
(Experimental Sect ion). Cell viability tests showed that the
PMNs cells were viable even a t concent ra t ions between 50
and 100 µg/mL of 1, which st rongly inhibited chemotaxis,
indicat ing that the inhibit ion of cell migrat ion is not related
to toxicity and tha t compound 1 is not toxic a t any of the
t est ed concen t r a t ions (Exper imen ta l Sect ion ). Conse-
quent ly, compound 1 may expla in the ant iin flammatory
proper t ies of rose hip, and hence is a possible candida te
for the development of new drugs to t rea t symptoms
associa ted with inflammatory diseases, such as osteoar -
thr it is and ar ter iosclerosis.

Experimental Section

General Experimental P rocedure s . Silica gel (63-200
µm, Merck) was used for CC. Prepara t ive HPLC was car r ied
out using a Merck L-6200 in telligen t pump equipped with a
Merck L-4200 UV detector and a Develosil ODS-HG-5 RP-18
column (5 µm; 250 × 20 mm, Nomura Chemica l Co.), flow )
7 mL/min , detect ion a t 203 nm. HPLC-DAD was per formed
with a LiChrospher 100 RP-18 column (5 µm; 244 × 4 mm,
Merck) using a MeCN-20% MeCN(aq) gradient (0:100 f 100:
0) in 64 min , detect ion a t 203 nm, flow ) 1 mL/min .
P lan t Materia l. Dried and milled fru it s of dog rose were

obta ined from Hyben Vita l In terna t iona l ApS (Tullebølle,
Langeland, Denmark) and are ident ica l with the commercia lly
ava ilable product . A voucher is deposited a t the Depar tment
of Ecology, Botan ica l Sect ion , Royal Veter inary and Agr icu l-
tu ra l University, Freder iksberg C, Denmark (No. LPC 001).
Extraction and Isolation . Dried and milled fru it s of dog

rose (1 kg) were sequent ia lly ext racted with 3 L of n -hexane,
CH2Cl2, MeOH, and H2O. The CH2Cl2 ext ract (10 g) was
separa ted by CC with a CH2Cl2-MeOH gradien t (100 mL
100:0, 100 mL 99:1, 100 mL 98:2, 150 mL 95:5, 150 mL 90:10,
450 mL 80:20, 950 mL 0:100) to give 20 fract ions of 100 mL
each . The ant iin flammatory act ivity was confined to fract ions
10-12. Fract ions 10-12 (850 mg) was fur ther fract iona ted by
prepara t ive HPLC using a MeCN-H2O gradient (1:3, 1:1, 6:4,
7:3, 4:1, 9:1, 10:0) to give 14 fract ions, of which only fract ion
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11 ()10-12.11) showed high act ivity. Fract ion 10-12.11 was
found to consist of only compound 1 (tR ≈ 163-179 min; 250
mg). The pur ity of 1 (>98%) was determined by HPLC-DAD
(1, tR ) 54 min).
(2S )-1,2-Di-O -[(9Z ,12Z ,15Z)-octadeca-9,12,15-trienoyl]-

3-O -!-D-galactopyranosyl g lycerol (1): color less oil; [R]26D
-3.0° (c 0.4 CHCl3), lit .6b -4.0° (c 0.48 CHCl3). The st ructure
was ident ified from the 1D and 2D NMR data (1H, 13C, 1H-
1H-COSY, 1H-1H-NOESY, HETCOR) and by compar ison with
litera ture da ta 6a-c and by basic methanolysis and acidic
hydrolysis. Basic methanolysis6b yielded methyl linolena te as
the only methyl ester , whereas acid hydrolysis a fforded
D-ga lactose and glycerol.
Polymorphonuclear Leukocyte s (PMNs). PMNs were

isola ted from the per iphera l blood of hea lthy individua ls in
cit ra ted glass. The cells were separa ted by dext ran density
gradient and lymphoprep separat ion.9 The purity of PMNs was
grea ter than 98%. Cell viability of isola ted PMNs as well as
PMNs in prepara t ions conta in ing compound 1 (50 and 100 µg/
mL) and in the cont rol (DMSO) was near ly 100% as deter -
mined by the t rypan blue exclusion method. All exper iments
were per formed twice in duplica te.
Bioassay for Chemotaxis . Compound 1 was dissolved in

DMSO (20 mg/mL) and dilu ted in minimal essent ia l medium,5
to fina l concent ra t ions of 100, 50, 10, 1, and 0.1 µg/mL for use
in the cell funct ion assays. The bioassay was per formed using
a modified Boyden chamber technique as previously described.9
The pur ified PMNs were preincuba ted with the differen t
dilu t ions of 1 for 30 min a t 37 °C. Following preincuba t ion ,
the chemotaxis of the cells toward the chemotact ic factor ZAS
was tested. The inhibit ing act ivity of 1 a t 100, 50, 10, 1, and
0.1 µg/mL was 82, 77, 62, 64, and 7%, respect ively. The control
(DMSO) showed no inhibit ing act ivity. The migrated cells were
counted by a computer -assisted image ana lysis system.9 All
experiments were performed twice in duplicate (data presented
are mean values).
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Figure 1. Chemica l st ructure of the ant iin flammatory ga lactolipid 1 isola ted from rose hip.
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