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Abstract

Oils from sea buckthorn (Hippophaé rhamnoides 1..) seeds and berries have traditionally
been used in the treatment of disorders of skin and mucosa in China. Compared with the
negative control, oral administration of CO,-extracted seed and pulp oils, 7.0 ml - kg™! -
day ™! significantly reduced ulcer formation in water-immersion (P<0.05) and reserpine-
induced (P <0.01) models in rats. In addition, administration of the two oils, 3.5 ml - kg ™'~
day ™!, significantly reduced the index of pylorus ligation-induced gastric ulcer (P<0.05)
and sped up the healing process of acetic acid-induced gastric ulcer (P<0.01). The results
suggested that the CO,-extracted sea buckthorn seed and pulp oils have both preventive and
curative effects against experimental gastric ulcers in rats.
© 2002 Elsevier Science B.V. All rights reserved.
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1. Introduction

Sea buckthorn (Hippophaé rhamnoides L.) is a Euro—Asian wild, newly culti-
vated, edible berry with exceptionally high contents of nutrients and phytochemicals
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Table 1
Major fatty acids (weight percentage), sitosterol, carotenoids and tocopherols +tocotrienols in H. rham-
noides seed and pulp oils

Fatty acids (%) Sitosterol ~Carotenoids Tocopherols +
tocotrienols
Oils 16:0 16:1 18:0 181 18:1 18:2 183 g/kgoil g/kg oil g/kg oil
(n-7) (09 7)) (@®0-6) ®-3)
Seed 113 44 26 189 3.2 341 249 5.6 0.3 2:1
Pulp 334 249 10 262 73 5.1 1.6 14.0 1.2 2.6

such as lipids, water and fat soluble vitamins, and flavonoids [1-3]. The total
antioxidative capacity of the berry is due to the presence of vitamins C and E,
carotenoids as well as enzymes such as various superoxide dismutase isoenzymes
[4—6]. The berries have a long history of application (more than 1000 years) in
Tibetan and Mongolian medicines in the treatment of various diseases. A wide
spectrum of positive physiological effects of the berries and berry products have
been suggested by animal experiments and clinical investigations [7,8]. Oils
extracted from sea buckthorn berries have been used for treating scalds, burns and
other skin injuries in both man and animals [7-12]. Research has been carried out
to test the effects of sea buckthorn oils on gastric ulcer [13—18]. However,
contradictory results have been reported [13—16].

In most previous investigations, the oils were extracted with organic solvents.
Recently, supercritical CO, extraction of natural oils has been increasing due to the
absence of solvent residue in the extracted oils. In the present study, the effects of
supercritical CO,-extracted sea buckthorn seed and pulp oils on gastric ulcer were
investigated for the first time.

2. Experimental
2.1. Plant material

Wild sea buckthorn (H. rhamnoides subsp. rhamnoides) berries were collected in
Romania in August 1997.

2.2. Preparation of oil

Sea buckthorn oils were extracted by supercritical CO, from seeds (seed oil, SO)
and soft part (pulp oil, PO). The extractions were carried out at a CO, density of
ca. 0.9 g/ml. The oils were stored in CO, at 3 °C until used. The fatty acid
composition and the contents of sitosterol, carotenoids, tocopherols and tocotrienols
of the oils are shown in Table 1.

2.3. Drugs

Cimetidine (batch no. 97030508) was produced by Tianjin Smith Kline & French
Laboratories Ltd. (Tianjin, PR China), and reserpine (batch no. 960802) by The
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Red Flag Pharmaceutical Factory of Shanghai Medical University (Shanghai, PR
China).

2.4. Animals

Sprague—Dawley rats, both male and female weighing 170-230 g, were provided
by The Experimental Animal Center of Xi’an Medical University (Xi’an, PR China).
They were housed in standard environmental conditions and fed with rodent diet
with water ad libitum. The Administration Committee of Experimental Animals,
Xi’an Medical University approved the experiment.

2.5. Antiulcer activity

Rats fasted for 24 h were randomly divided into six groups. Control solutions
and different doses of sea buckthorn seed oil and pulp oil were orally administered
to these groups as follows: (1) negative control group, 7 ml/kg-day ! 4% Tween
80 water solution; (2) positive control group, cimetidine, 80 mg/kg-day ' dissolved
in 7 ml of 4% Tween 80 water solution; (3) SO group, oil 7 ml/kg-day ' and (4)
SO group, oil 3.5 ml/kg-day !, administered as 50% oil emulsions in 4% Tween
80 water solution; (5) PO group, oil 7 ml/kg-day~! and (6) PO group, oil 3.5 ml/
kg-day ™', administered as 50% oil emulsions in 4% Tween 80 water solution.

All animals were treated, once a day, for 7 days.

2.5.1. Ulcer induction with water immersion stress

Animals were treated as described in Section 2.5. One hour after the last
treatment, the rats were fixed on the immobolizing board and immersed into water
(23 °C) up to the xiphoid level for 20 h. At the end of the immersion period, the
rats were killed by dislocation of the cervical vertebrae. The stomachs were removed,
slightly inflated by injecting 8 ml of 1% formalin solution by esophageal injection
(pylorus and cardia ligated) and kept in 1% formalin solution for 30 min.
Subsequently, the stomach was incised along the greater curvature and the ulcer
examined under a magnifying glass (5X) [19].

2.5.2. Ulcer induction with reserpine

Animals were treated as described in Section 2.5. Thirty minutes after the last
administration, reserpine was injected intraperitoneally. Eighteen hours later, the rats
were killed, the stomachs were removed, incised along the greater curvature [20]
and the ulcer index calculated [19].

2.5.3. Ulcer induction by pylorus ligation

Animals were treated as described in Section 2.5. Three hours after the last
administration, the animals were anesthetized with diethyl ether, and the pylorus
ligated. After 18 h, the rats were killed, the stomachs removed, opened, treated with
formalin and the ulcer examined under magnifying glass (5X) [21].
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Table 2
Effect of H. rhamnoides seed and pulp oils on the water-immersion stress-induced gastric ulcer in rats
Group Dose Ulcer index Inhibition%
(ml/kg) day ! mean +S.D.
Control 5.50+1.78
Seed oil 7.0 3.36+1.50" 389
3.5 4.30+1.42 21.8
Pulp oil 7.0 3.72+142° 324
3.5 4.33+1.56 21.3
Cimetidine 80.0 mg 3.25+1.84 40.9
n=10.

* P<0.05 compared with control group.
** P<0.01 compared with control group.

2.5.4. Ulcer induction with acetic acid

Animals were anaesthetized with diethyl ether, the stomach was opened and 0.2
ml of acetic acid was directed to the serousal surface via a glass tube (5-mm
diameter, 20-mm long) tightly placed on it.

After 1.5 min, acetic acid was removed with cotton sticks, and the stomach closed
[21].

Thereafter, the rats were given a normal water and food supply. On the second
day, the rats were grouped, and administered oils or control solutions as described
in Section 2.5. The oil administration lasted for 12 days. On the 13th day, the rats
were killed, the stomachs removed, treated and the area (mm?) of the ulcers was
measured and the ulcer indices evaluated [22].

2.6. Statistical analyses

The statistical analyses were carried out with the statistical program spss 7.5. The
differences between the ulcer index in different groups were compared with
Independent Samples ¢-test.

3. Results

The seed oil, pulp oil and cimetidine showed protective effects against different
models of ulcer formation. As reported in Tables 2 and 3, it was recognized that
both oils showed a dose—response inhibition on ulcers induced by water-immersion
and reserpine with an inhibition ranging from 21 to 39% and 11 to 70%, respectively.
On the contrary, only the SB pulp oil showed a dose-dependent inhibition (22—
44%) on pylorus-ligation-induced ulcer. The SB seed oil showed an inhibition of
approximately 20% for both the tested doses (Table 4).

Also, on the acetic acid-induced ulcer model, the curative effect of sea buckthorn
oils resulted independently from the dose used. In fact, the inhibition was found to
be approximately 45% for all the tested dose compared to the 51% showed by
cimetidine (Table 5).
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Table 3

Effect of H. rhamnoides seed and pulp oils on reserpine-induced gastric ulcer in rats

Group Dose Ulcer index Inhibition%

(ml/kg) day ! mean+S.D.

Control 433+1.92

Seed oil 7.0 1.3240.98" 69.5
35 3.83+2.22 11.8

Pulp oil 7.0 2.0941.74™ 51.7
3.5 3.41+1.56 21.2

Cimetidine 80.0 mg 240+1.90° 44.6

n=10.

* P<0.05 compared with control group.
" P<0.01 compared with control group.

Table 4

Effect of H. rhamnoides seed and pulp oils on pylorus-ligation-induced gastric ulcer in rats

Group Dose Ulcer index Inhibition%

(ml/kg) day ! mean+S.D.

Control 4.92+0.29

Seed oil 7.0 392+1.44° 20.3
3.5 3.83+1.80° 22.2

Pulp oil 7.0 2.75+1.54 44.1
3.5 3.83+1.19° 222

Cimetidine 80.0 mg 342+42.11° 30.5

n=10.

" P<0.05 compared with control group.
** P<0.01 compared with control group.

Table 5

Effect of H. rhamnoides seed and pulp oils on pylorus-ligation-induced gastric ulcer in rats

Group Dose Ulcer index Inhibition%

(ml/kg) day ! mean £+ S.D.

Control 6.45+1.90

Seed oil 7.0 3.54+2.50" 45.1
3.5 3.61+1.89" 44.0

Pulp oil 7.0 3.18+1.71° 50.7
3.5 3.6042.40" 44.2

Cimetidine 80.0 mg 3.11+3.04" 51.8

n=10.

*P<0.01 compared with control group.

4. Discussion

Che et al. reported protective and curative effects of sea buckthorn seed oil (2
ml/kg, once a day, or 5 ml/kg, once a day, for 7 days) for water immersion,
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reserpine and acetic acid-induced gastric ulcers in rats [15]. On the contrary, Jiang
et al. did not show a protective effect of the seed oil on water-immersion or acute
reserpine models, while the pulp oil did not show a significant curative effect on
acetic acid-induced gastric ulcer in rats. The varying results obtained in the two
investigations may have been due to the difference in the oil extraction methods
which were not defined by the authors [16].

The results of the present study showed both protective and curative effects of
the CO,-extracted sea buckthorn seed and pulp oils on the gastric ulcers in four
experimental models in rats. The composition of the CO, extracted oils in our
experiments was probably not the same as those of the oils applied in the earlier
investigations. Even though the fatty acid compositions of the two oils are very
divergent (Table 1), no significant differences were observed in the gastric protective
effects of the two oils. The results suggest that the antiulcer effects of the tested
sea buckthorn oils may not have been due to their fatty acids only. The oils
contained high levels of B-carotene, a-tocopherol and B-sitosterol (Table 1). B-
Sitosterol and B-sitosterol-B-D-glucoside have been shown to have curative effects
on acetic acid-induced gastric ulcers. A protective effect of B-sitosterol glucoside
against water-immersion-induced ulcers in rats has also been shown [23,24]. B-
Sitosterol is also reported to increase the gastric protective activity of unsaturated
phospholipids [25]. In addition, evidence exists showing that administration of sea
buckthorn oil inhibits lipid peroxidation in gastric mucosa in experimental models
of gastric ulcer in rats [26]. The antiulcer activity of sea buckthorn oils may be
related to an increase in the hydrophobicity of the mucosal surface, retarding the
gastric emptying process, inhibiting proteolytic activity in gastric liquid and
promoting the wound reparation processes of mucosa [7,8,17,18,23].

Acknowledgments

Aromtech Oy (Tornio, Finland) is acknowledged for providing the oil capsules
and sharing the expenses of the experiment. ‘

References

[1] Chen YD, Jiang ZR, Qin WL, Ni MN, Li XL, He YR. Chem Ind For Prod (Chinese)
1990;10(3):163-175.

[2] Xiao ZY. Acad J Shichuan Med Univ (Chinese) 1980;11(3):174-176.

[3] Shapiro D.K., Anikhimovskaya V.V., Vereskovskii V.V., Narizhnaya T.I., In: Urvantsev LF. editor,
Mater S’ezda Farm B. SSR (Russian), 3rd edition, Minsk, USSR: Minsk Gos Med Inst,
1977:171-172.

[4] Xin YN, Zhou PC, Chang JZ, Zhao XY, Wang CY, Ren JA. China Oil Fat (Chinese) 1993;2:8 -
11.

[5] Huang YQ, Xiao YY. Hippophaé 1993;6(3):35-40.

[6] Jin YH, Tao DL, Du YJ, In: Proceedings of International Symposium on Sea Buckthorn (H.
rhamnoides L.), Xi’an, China, 1989:251-258.

[7] Ge XY, Shi GF, Zhang YM, Wang TB. Shanxi Med Res (sea buckthomn edition) (Chinese)
1985;2:9-14.

[8] Xu MY, Sun XX, Tong WX. Hippophaé 1994;7(3):32-40.



650 J. Xing et al. / Fitoterapia 73 (2002) 644650

[9] Mironov VA, Vasilev GS, Matrosov VS, Muzychenko LD, Usha BV, Kasyanenko II, et al. Khim
Farm Zh (Russian) 1980;14(8):74 —80.

[10] Mironov V.A., Guseva-Donskaya T.N., Dubrovina Yu, Osipova G.A., Shabanova E.A., Nikulin
AA., et al. In: Anonymus A editor, Nov Biol Khimii I Farmakol Oblepikhi (Russian),
Novosibirsk, SO AN SSSR, 1991:114-121.

[11] Yang B, Kalimo KO, Mattila LM, Kallio SE, Katajisto JK, Peltola OJ, et al. J Nutr Biochem
1999;10:622-630. :

[12] Yang B, Kalimo KO, Tahvonen RL, Mattila LM, Katajisto JK, Kallio HP. J Nutr Biochem
2000;11:338-340.

[13] Zhou YP, Jiang JL, Song YM, Sun SM. Hippophaé 1994;7(2):33-36.

[14] Zhou WD. Acad J Second Mil Med Univ China (Chinese) 1986;7(6):468—469.

[15] Che XP, Huo HR, Zhao N, Feng WY, Zhang XH. Hippophaé 1998;11(4):38-40.

[16] Jiang ZY, Qian DH, Sai Y, In: Proceedings of International Symposium on Sea Buckthorn (H.
Rhamnoides L.) Xi’an, China. 1989:294-295.

[17] Nikitin VA, Chistyakov AA, Bugaeva V1. Khirurgia (Russian) 1989;4:33-35.

[18] Mironov VA, Guseva-Donskaya TN, Dubrovina Yu, Osipov GA, Shabanova EA, Nikulin AA, et
al. Khim Farm Zh (Russian) 1989;23(11):1357-1364.

[19] Liu L, Wang JH, Shao TY, Fu DZ. Chin Bull Pharmacol (Chinese) 1988;4(4):246-248.

[20] Xu KJ, Tan JQ, Fan CK. Chin Bull Pharmacol (Chinese) 1989;5(3):179-182.

[21] Okabe S, Takata Y, Takeuchi K, Naganuma T, Takagi K. Am J Dig Dis 1976;21(8):618-625.

[22] Digestion Group, Department of Basic at Beijing Medicinal University, Academic Journal of
Beijing Medical University (Chinese) 1975;3:169-173.

[23] Xiao MS, Yang ZW, Liu MB, You LT, Xiao R. Acad J Huaxi Med Univ (Chinese) 1992;23(1):98—
101.

[24] Jiang ZY, Li GE Acad J Second Mil Med Univ China (Chinese) 1987;8(2):119.

[25] Romero JJ, Lichtenberger LM. Dig Dis Sci 1990;35(10):1231 -1238.

[26] Krichkovskaya L.V, Dementij R.N., Zyabchenkova A.K. In: Wugong Agricultural Research
Center, Shaanxi Province, editors. Advances in the Biochemical and Pharmacological Research
on Sea Buckthorn, Scientific Communication, Wugong, Shannxi Province, China: Wugong
Publishing House, 1992:141-142.



	Eff of sbo seed and pulp oils on exp mod of gastric ..bmp
	Eff of sbo seed and pulp oils , page2 .bmp
	Eff of sbo seed and pulp oils , page3.bmp
	Eff of sbo seed and pulp oils , page4.bmp
	Eff of sbo seed and pulp oils , page5.bmp
	Eff of sbo seed and pulp oils , page6.bmp
	Eff of sbo seed and pulp oils , page7.bmp

