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Sea buckthorifHippophderhamnoidesyeed and pulp oils have traditionally been used for treating skin diseases

in China and Russia, but are not widely used in other countries. A placebo-controlled, parallel study was carried
out to investigate the effects of these oils on the fatty acid composition of skin glycerophospholipids of patients
with atopic dermatitis. Sixteen patientsead g of seabuckthorn seed oil, pulp oil, or paraffin oil daily for 4
months. Skin fatty acids were analyzed with gas chromatography before and after treatment. The seed oil slightly
increased the proportion of docosapentaenoic acid (22:5n-3) and decreased the proportion of palmitic acid
(16:0) in skin glycerophospholipids (0.65 P < 0.1). The levels of the other fatty acids remained stable. The
results show that the fatty acid composition of skin glycerophospholipids is well buffered against short-term

dietary modification. (J. Nutr. Biochem. 11:338-340, 2008)Elsevier Science Inc. 2000. All rights reserved.
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Introduction

The inflammatory skin disease atopic dermatitis (AD) is
characterized by dry, itchy, and lichenous skin. Impaired
epidermal barrier function and abnormal synthesis of eico-
sanoids, the mediators of epidermal inflammation and hyper-
proliferation, are involved in these skin changes in AD.
Acylceramides rich in linoleic acid (18:2n-6) are essential

components of the epidermal barrier system. The epidermal

glycerophospholipids carry the polyunsaturated fatty acids
(PUFA) that are precursors of eicosanoids after being release

by the activity of phospholipases, especially of phospholipase d

A,. Glycerophospholipids also form a source of linoleic acid
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for the synthesis of acylceramides and 13-hydroxyoctadecadi-
enoic acid (13-HODE), the latter attenuating epidermal hyper-
proliferation> PUFA in phospholipids are also components
essential to maintaining the proper fluidity of cell membranes,
which is important for signal transduction and substance
transportation. Lowered levels of n-6 PUFA, especially of
arachidonic acid (20:4n-6), and elevated levels of monounsat-
urated fatty acids have been recognized in epidermal phos-
phatidylcholine and phosphatidylethanolamine in AD patients

Cgompared with healthy contrafsAbnormal metabolism of

ietary fatty acids and increased utilization of certain PUFA
ue to the inflammation process are responsible for these
change$:® Sea buckthornHippophaerhamnoide} seed oil
contains high levels of linoleic (30—40%) andlinolenic
(18:3n-3, 23-36%) acids, and oil from the flesh/peel of the
berries (pulp oil) is rich in palmitoleic acid (16:1n-7, 24—
39%)2~°In our earlier study, seed oil treatment increased the
level of «-linolenic, linoleic, and eicosapentaenoic acids,
whereas pulp oil supplementation increased the proportion of
palmitoleic acid in plasma phospholipids of AD patiefts.
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Sea buckthorn oils and atopic dermatitis: Yang et al.

Table 1 Major fatty acids and contents of sitosterol and B-carotene in sea buckthorn seed and pulp oils (weight percentage)

Fatty acids (%)

Sitosterol B-Carotene
Qils 16:0 16:1n-7 18:0 18:1n-9 18:1n-7 18:2n-6 18:3n-3 (mg/g oil) (mg/100 g oil)
Seed ol 11.3 4.4 2.6 18.9 3.2 341 24.9 5.6 48.9
Pulp il 33.4 24.9 1.0 26.2 7.3 5.1 1.6 14.0 6.5

Positive correlations were recognized between AD symptom vortexed for 1 min, and centrifuged at 3,500 rpm for 5 min. The
improvement and the increases in the levels-tholenic acid supernatant was collected, the solvents evaporated, and the lipids
in plasma lipids. Further studies on the effects of the two oils dissolved in 0.5 mL chloroform. Lipids were fractionated into
on the fatty acid composition of skin phospholipids should neutral lipids 'and phospholipids on silica Sep-Pak (_:o'lum_ns (Wa-
. . . . - _ters Corp., Milford, MA USA)? The glycerophospholipids in the
glriz\r/rlldc?f\f[l)ugg{%mfsor'rpheglgzg)lr:)}‘r;ﬁee;?::gr?tl ;?ltjtgya\(/:\;gsnsgt'[aegt phospholipid fraction were transesterified with sodium methoxide

) atalysis? The fatty acid methyl esters were analyzed with a Perkin
the effects of dietary supplemented sea buckthorn seed anc%Imer AutoSystem Gas Chromatograph (Perkin Eimer, San Jose, CA

PE'D Oki:SI'Ond the fatty acid composition of the skin glycero- ysa) and calculated as weight percentages of the total fatty Acids.
phospholipids.

Statistical analysis

Materials and methods Data analysis was carried out by statistical program package SPSS
7.5. Paired-samplestest was used to calculate the differences in
the proportions of each fatty acid before and after treatment.
Observed significance levels less than 0.05 were considered to be
statistically significant; levels of less than 0.1 were considered as
almost significant.

The Ethical Committee of Turku University Central Hospital
approved the study. All participating patients understood the
purpose of the study and signed written consents.

Oils
The seeds and flesh/peel were separated from the dried press residue ) )
of sea buckthorn juice. Seed oil was extracted from seeds and pulp oilResults and discussion

from flesh/peel by an aseptic supercritical carbon dioxide prdtess. The fatty acid composition of skin alvcerophospholipids
The fatty acid compositions and contentsBetarotene ang-sitos- during fg|| ow-up is Ehown inTable 2 gs)éed OFi)I tregtme%t

terol in the two oils are shown ifTable 1 The oils were . d th i fd i . id (22:5n-3:
encapsulated in soft gelatine capsules containing 500 mg oil eachlcreased e proportion ot docosapentaenoic ac (22:5n-3;

and camouflaged with red and black iron paste (E172). Paraffin oil P = 0.07) and decreased the proportion of palmitic acid
as a placebo was encapsulated analogously. The capsules werl6:0; P = 0.09) in skin glycerophospholipids almost
sealed in plastic jars, coded randomly, and kept at 4°C until used. Significantly. Pulp oil treatment slightly increased the pro-

portion of stearic acid (0.05. P < 0.1). A small increase
Study design and subjects in the proportion of linoleic acid and stearic acid was also
observed in the placebo group (0.65P < 0.1).

The study was designed as a placebo-controlled, parallel, randomized, .
double-blind experiment and was carried out at the University of Although the effects of PUFA on AD have been discussed

Turku and the Finnish Student Health Service (Turku, Finland). Al for @lmost a century, most of the investigations have concen-
patients had a history of AD from childhood with persistent symptoms {rated on the changes in AD symptoms and fatty acid levels in
throughout the last 6 months. The 22 participating patients were plasma lipids. Very few experiments have investigated the
randomly divided into three groups, taking seed oil, pulp oil, or effects of dietary supplemented PUFA on the fatty acid

paraffin oil. Ten oil capsules (5 g oil) were prescribed for each patient composition of epidermal phospholipids, especially in humans.
per day, and the whole treatment period lasted for 4 months. PatientsMiller and Ziboht° fed guinea pigs with borage oil containing

were asked to follow their normal diet and allowed to use emollients, 2504 ~-linolenic acid (18:3n-6) for 8 weeks. The treatment
hydrocortigone cream, and per oral antihistamine as p_resqribed bYresulted in a 10-. 4-. and 1.3-fold elevation of the level of
doctors. Sixteen patients completed the study. Skin biopsies Were‘y-|in0|eniC acid, dihomoy-linolenic acid, and arachidonic

taken for fatty acid analysis before and after treatment. acid, respectively, and a 2-fold reduction in linoleic acid level
in the epidermal phospholipidS. Schider and Kragball&*
investigated the effect of oral supplementation with evening
Punch biopsies (diameter, 4 mm; thickness, 6 mm) were taken primrose oil at three different doses (2, 4, or 6 g/day),
from a lesion-free area of skin on the shoulder region of the upper containing 72% linoleic acid and 10%linolenic acid, on
extremity, flushed with a saline solution, frozen with liquid the epidermal phospholipids. The 10-week supplementation
nitrogen, and stored at70°C. A layer with a thickness of 0.5 mm g not lead to any significant change in the level of linoleic
(containing mainly the epidermis, no blood capillaries included) acid in epidermal phospholipids. A moderate increase was

was taken from each sample for fatty acid analysis. ized in th " f dih linoleni id
Lipids were extracted from biopsies by repeating homogeniza- recognized Iin the proportion ol dihomgsnoienic acl

tion of the sample on ice in chloroform: methanol (2:1, v/v) in the (20:3n-6) and arachidonic acid in epidermal phosphatidyl-
presence of BHT (2,[6]-Di-tert-Butyl-p-cresol as antioxidant; 50 choline. No significant change in the fatty acid level was
mg/L solvent). The total volume of the solvent used was 6 mL. The observed in the epidermal phosphatidylethanolamine.

homogenate was collected and transferred to a 10 mL glass tube, In our earlier study, dietary supplementation of seed oil

Sampling and fatty acid analysis of skin biopsies
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Table 2 Fatty acid composition of skin glycerophospholipids (GPL) and proportions of linoleic and linolenic acids in plasma glycerophospholipids of
the patients before and after treatment in the three groups (as weight percentage). A, before treatment; C, after treatment

Fatty acids Seed oil group Pulp oil group Placebo group

sknGgpPL 7 A ¢ P n A ¢ P n A ¢ P
Skin Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD

14:0 5 0.48 0.18 0.50 0.25 0.67 7 0.59 0.22 0.46 0.16 0.16 4 0.45 0.29 0.77 0.77 0.29
16:0 5 1624 205 1431 232 0.09* 7 1415 187 1370 1.18 0.11 4 1474 418 1577 1.37 0.54
16:1n-9 5 2.84 227 215 128 043 7 1.85 0.99 1.16 0.51 0.15 4 1.63 1.06 1.562 1.09 0.57
16:1n-7 5 059 0.27 0.58 0.23 0.95 7 0.71  0.29 0.66 037 046 4 0.68 0.14 0.75 0.08 0.15
18:0 5 16.55 228 17.58 1.34 0.31 7 16.78 121 18.09 2.07 0.07* 4 17.80 2.77 1850 3.65 0.09%
18:1n-9 5 19.18 1.91 1867 1.38 0.67 7 1885 225 1762 187 010 4 1718 1.03 16.37 124 0.39
18:1n-7 5 1.95 017 1.92 020 0.78 7 2.15 0.38 216 042 0.93 4 2.02 0.14 215 0.09 0.27
18:2n-6 5 19.87 2.64 2029 487 0.85 7 213 3.00 2101 213 095 4 1980 1.24 2143 1.66 0.05%
20:0 5 0.62 0.22 0.80 0.16 018 7 0.62 0.12 0.66 013 0.18 4 0.65 0.14 0.58 0.12 0.50
20:1n-9 4 0.35 0.09 0.31 0.09 0.22 5 0.31 0.16 0.28 0.05 0.61 3 0.35 0.07 0.38 0.10 0.77
20:3n-6 5 0.39 017 029 0.13 0.54 7 212 0.35 229 034 0.38 4 2.30 0.78 214 051 0.37
20:4n-6 5 1250 1.33 1237 224 0.83 7 1410 190 1473 150 0.41 3 1428 183 1278 094 0.19
20:5n-3 4 0.35 0.13 0.38 0.14 074 5 0.34 0.16 0.33 0.15 086 3 0.24 0.08 0.19 0.05 0.36
22:1n-9 5 0.29 0.1 0.35 0.09 0.41 7 0.27 0.06 036 0.18 027 3 0.41 0.09 0.32 0.06 0.41
22:5n-3 5 111 0.16 1.36 0.15 0.07* 7 1.39 043 156 0.39 0.34 4 1.62 0.32 1.12 0.23 0.16
22:6n-3 5 3.21 0.68 1.09 049 069 7 3.09 0.54 333 148 068 4 3.78 0.80 2.83 0.70 0.10
Plasma GPL

18:2n-6 5 2288 191 2555 3.02 0.02° 4 2317 3.09 2123 497 038 5 2239 084 2294 126 0.20
18:3n-3 5 0.33 0.1 049 014 014 4 0.30 0.14 022 0.09 048 5 0.26 0.10 0.26 0.09 0.99
#0.05 < P < 0.01, close to significant.

bp < 0.05, significant.
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eicosapentaenoic acid (20:5n-3) in plasma phospholipids,

and the pulp oil treatment increased the proportion of 1
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