J. Lipid Nutr.\ol.16, No.2 (2007)

PL—]. oo noon

ooooooor goomom i o o

r Oooooo

OoOooooOoooooooooooooooooooooooood
oo oon.
oo oo ot
ooooog



00000 O1e Ol O 2002007)

PL_2 Docosahexaenoic Acid: Neural Functions and
Mechanisms of Action

Norman Salem, Jr., Ph.D., Chief, Laboratory of Membrane Biochemistry &
Biophysics, National Institutes on Alcohol Abuse & Alcoholism, National
Institutes of Health, Bethesda, MD 20892-9410

Docosahexaenoic acid (DHA) is highly concentrated in the nervous system and
is one of the principal molecular constituents of the brain and retina. The
nervous system obtains its DHA primarily from preformed dietary DHA rather
than from alpha-linolenic acid (LNA) metabolism and the DHA concentration is
higher when DHA is added to the diet than with LNA alone. Experiments in
several laboratories, including Professor Okuyama’s have established now that
DHA is an essential nutrient for optimal nervous system function. This is based
on experimental models of n-3 fatty acid deficiency where behavioral or
physiological functions are disrupted by dietary treatments that lead to a lower
level of brain/retinal DHA. This work will be reviewed and some of our recent
behavioral studies will be presented. Other studies involve DHA
supplementation above a basal LNA intake and recent such behavioral studies
will also be shown. Underlying these alterations in function are changes at the
anatomical, biochemical and cell biological levels. DHA may also alter the cell
body area of neurons, neurite outgrowth, and apoptosis. Phosphatidylserine is
both an important reservoir of DHA and a key functional molecule mediating
some of these effects. DHA-phospholipids are critical modulators of the
membrane biophysical milieu and regulate G-Protein coupled receptors such as
rhodopsin. It has been demonstrated that DP [_100Iphospholipids cannot
optimally activate these receptors.
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PL-3 Lipid Nutrition: Lipids and Dementia

Martha Clare Morris
Internal Medicine and Rush Institute for Healthy Aging, Rush University Medical
Center, Chicago, IL, USA

A growing body of evidence from animal and human studies links dietary
fat composition, blood lipids, and cholesterol to the development of dementia.
Cholesterol is central to the process of Alzheimer’s disease. The primary
genetic risk factor for late onset Alzheimer’s disease is the apolipoprotein E
(APOE)-¢4 allele. Apolipoprotein E is involved in cholesterol transport. The
composition of dietary fats affects levels of blood cholesterol and other
circulating lipids. Of the different types of dietary fats, saturated and trans fats
increase blood LDL-cholesterol. Blood cholesterol level and a
hypercholesterolemic diet have been associated with cognitive decline,
Alzheimer’s disease and brain neuropathology. Recent studies in animal
models and in humans suggest that the deleterious effects of these
hypercholesterolemic diets on the brain may be far worse in the presence of
dietary copper. The n-3 class of polyunsaturated fat (PUFA) obtained from
marine and plant sources has been associated with slower rate of cognitive
decline and lower risk of developing Alzheimer’s disease. The n-3 PUFA,
docosahexaenoic acid (DHA) has been targeted = particularly important for
brain function, and is the primary lipid in the most metabolically active areas
of the brain. Several randomized clinical trials are currently underway to test
the effects of n-3 fatty acid supplementation on cognitive decline and the

development of Alzheimer’s disease.
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Sustained overexpression of COX isoforms in cultured
P-10 preadipogenic cells blocks the program for adipogenesis
independently of the formation of prostanoids

Xioqing Chu, Li Xu, Kohji Nishimura, Mitsuo Jisaka, Tsutomu Nagaya,

Kazushige Yokota

(Department of Life Science and Biotechnology, Shimane University)
[Purpose] Prostaglandins (PGs) have been shown to play diverse roles in adipogenesis
in adipocytes. Moreover, different types of PGs are synthesized at varying life stages of
adipocytes through the arachidonate cyclooxygenase (COX) pathway. This pathway involved
the distinct actions of two types of COX isoforms, the constitutive COX-1 and inducible
COX-2, as the rate-limiting step. The specific roles of COX isoforms in the formation of
endogenous PGs has not been well defined in adipocytes. To gain a unique insight into the
roles of the COX isoforms during the life cycle of adipocytes, we attempt to overexpress
stably either COX isoforms in cultured preadipocytes.
[Methods] Cultured mouse preadipogenic 3T3-L1 cells at the growth phase were
transfected with the m = alian expression vector, pcDNA3.1 (+), with the insert of either
mouse COX-1 or COX-2. The resulting stable transfectants in the presence of G418 were
subjected to the isolation of cloned cells, which were screened for the enhanced expression of
COX-1 or COX-2. The mRNA and protein levels were determined by reverse-transcriptase
polymerase reaction and Western blot analysis, respectively. The synthesis of PGE; by
preadipocytes stimulated with 10 uM A23187were evaluated by enzyme immunoassay. To
monitor the progression of adipogenesis, the preadipocytes were grown to the confluence,
differentiated, and matured to terminal differentiation according to the standard procedures.
[Results] Transfectants with COX-1 or COX-2 exhibited higher expression levels of
their mRNA and proteins than the parent cells and the transfectants with the vector only. In
agreement, the immunological assay revealed the significantly greater production of
endogenous PGE, by preadipocytes. On the other hand, the accumulation of triacylglycerols
was significantly reduced during the maturation phase. The cultures with aspirin at different
phases of life cylcle of adipocytes were less effective to reverse the reduced storage of fats.
[Discussion] The failure of aspirin to recover the storage of fats suggest that the
sustained overexpression of COX-1 or COX-1 in preadipocytes hamper the program of
adipgenesis during the differentiation and maturation phases through the mechanism that
would not involve the synthesis of PGs.
[Conclusion] Sustained overexpression of either COX-1 or COX-2 resulted in the
interference of adipogenesis program through a PG-independent mechanism.
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lS-Deoxy-A12 ’14-prostaglandin J2, a pro-adipopogenic factor,
P—11 attenuates the biosynthesis of anti-adipogenic prostaglandins E;
and F,, in cultured preadipocytes

OAbu Asad Chowdhury, Pinky Karim Syeda, Mizuho Watanabe, Kohji
Nishimura, Mitsuo Jisaka, Tsutomu Nagaya, Kazushige Yokota
(Department of Life Science and Biotechnology, Shimane University)
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wgEIhiz. Ff-, QPCOPTEHn-3 2B EFBNIEMEES E PCICEHEL
MRIEMRENRHEHENRASHELST-.

— 00—



J. Lipid Nutr. Vol.16, No.2 (2007)

P-13 oo dgbpoogogn

ARER R T H0
O #¥. & R | BB XA FAFE

(B &) MASOELRAIEIZIE a7 = o —/1 (Toc) BEICFERAINT
WA T2 RRBEALBE LRI & L TR Y 7 = ) — VEREB & TV
e AETIIET 7 ) HEDNLARRT 4 —HHEH (RTE) IZEF
RV 7 x ) —=MEEMIZOWTHER L, £ OBE{LES ILEE% 37 L 7=,
(B X)) D) BBLBhIEpR D DBEHE L [RE : RTE F OBLES LRy & 5
T ADENC L VB L, TLC., FT'IR. NMRIZXVYRELZ, 8.
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o) Effects of Hilsa ilisa fish oil on the atherogenic lipid profile and
—30 glycaemic status of streptozotocin-treated type 1 diabetic rats

Ishtiag Mahmud®, Shahdat Hossain®, Abdul Hannan®, Liakot Alif, Michio
Hashimoto”

"Department of Biochemistry and Molecular Biology, University of Dhaka,
Bangladesh,

Environmental Physiology, Shimane University School of Medicine, Izumo
693-8501, Japan

‘Department of Pharmacology, Research Division, BIRDEM, Dhaka-1000,
Bangladesh

Purpose: The prevalence of diabetes is increasing world widely including in
Bangladesh. Fish oil is reported to provide a host of health benefits in various
diseases including diabetes. Hilsa (Hilsa ilisa) is the most popular fatty fish in
our country. Thus the effects of oral administration of Hilsa ilisa fish oil on the
lipid profile, platelet aggregation, oxidative status and glycaemic control of
streptozotocin-induced diabetic model rats were evaluated in this investigation.

Methods: Extracted fish oil at a dose of 1 g oil’kg bodyweight per day was
administered to the control, non-diabetic as well as diabetic rats. After 3 weeks of
fish oil feeding, rats were killed and plasma samples were prepared for
biochemical analyses.

Results: Plasma total cholesterol decreased in both the non-diabetic and diabetic
rats by 35 and approximately 10%, respectively, and triglyceride fell by 69 and
20%, respectively, compared with control rats. Fish oil feeding decreased
non-esterified fatty acids (NEFA) by 29% in diabetic rats but the NEFA level in
non-diabetic rats was unaffected. In non-diabetic and diabetic rats, platelet
aggregation decreased by 49 and 37%, respectively, and total anti-oxidant status
increased by 18 and 17%, respectively, after fish oil feeding. Insulin levels
increased by 27% in the fish oil-fed non-diabetic rats, whereas insulin levels were
markedly decreased in diabetic rats. Glucose levels were not altered at all and
fructosamine levels decreased by 29% only in fish oil-fed diabetic rats.

Conclusion: The results of the present study suggest that Hilsa ilisa fish oil may
ameliorate the atherogenic lipid profile, platelet hyperaggregation and the
anti-oxidative defence of STZ-diabetic rats and the amelioration is thought to be
independent of the effects of Hilsa on glycaemic control.
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o) Pleurotus ostreatus mushroom ameliorates atherogenic lipid in
31 hypercholesterolaemic rats

Nuhu Alam', Sheikh Md. Ruhul Amin,? Shahdat Hossain,’ Shahjalal Hussain®
and Ishtiaq Mahmud*

'Department of Botany, Jahangirnagar University, Savar, Dhaka-1342,
Bangladesh; “Project Director, National Mushroom Development and Extension
Centre, Savar, Dhaka, Bangladesh. 'Department of Botany and 2Department of
Biochemistry and Molecular Biology, Faculty of Biological Sciences,
Jahangirnagar University, Savar, Dhaka-1342, Bangladesh.

*Department of Biochemistry and Molecular Biology, Faculty of Biological
Sciences, University of Dhaka, Dhaka-1000, Bangladesh.

Purpose: Since long mushroom is known to retain many medicinal values and
being recognized as one of the important food supplements. However, its
consumption is extremely limited in Bangladesh. One reason probably being that
the health benefits derived from edible mushrooms are largely unknown. Thus,
one of the objectives of the present study was to generate awareness of the
beneficial effects of edible mushroom Pleurotus ostreatus on
hypercholesterolemia.

Methods: Forty young female Long Evans rats (9711 g) were fed a basal diet
containing: (i) no mushrooms (normocholesterolemic control rats; NC); (ii) 5%
powder of P. ostreatus mushroom (normocholesterolemic + mushroom rats;
NC+MS); (ii1) 1% cholesterol (high cholesterol; hypercholesterolaemic (HC)
rats); or (iv) 1% cholesterol plus 5% mushroom powder (HC+MS rats).

Results: The feeding of 5% powder of the fruiting bodies of Pleurotus ostreatus
mushrooms to HC+MS rats reduced their plasma total cholesterol by
approximately 28%, LDL-—cholesterol by approximately 55%, triglyceride by
approximately 34%, non-esterified fatty acid by approximately 30% and total
liver cholesterol levels by = 34%, with a concurrent increase in plasma
HDL-cholesterol concentration of = 21%. However, these effects were not
observed in NC+MS rats. Mushroom feeding significantly increased plasma fatty
acid unsaturation in both normo- and HC rats. Plasma total anti-oxidant status, as
estimated by the oxidation of
2,2'-azino-bis-[3-ethylbenz-thiazoline-6-sulphonic-acid], = was  significantly
decreased in mushroom-fed HC rats, concomitant with a decrease in plasma total
cholesterol.

Conclusion: The present study suggests that Pleurotus ostreatus mushroom
supplementation provides health benefits, at least partially, by acting on the
atherogenic lipid profile in the HC condition.
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Synaptic plasma membrane-bound acetylcholinesterase activity is
P—-32 not affected by docosahexaenoic acid-induced decrease in
membrane order

Shahdat Hossain, Michio Hashimoto, Toshio Shimada® and Osamu Shido

Department of Environmental Physiology, and .Division of Cardiovascular
Medicine, Department of Internal Medicine, Shimane University School of
Medicine, Izumo, Shimane 693-8501, Japan

Purpose: Brain neuronal membrane-bound acetyl cholinesterase (AchE) is a
targeted enzyme for the efficacious treatment approach of Alzheimer’s disease
(AD), neurodegenerative disease where beneficial effects with docosahexaenoic
acid (DHA, C22:6,n3) is suggested. We thus studied the effect of administration of
DHA on the synaptic plasma membrane (SPM) fluidity, if any, and subsequent
influence of fluidity on the cortical SPM-bound AchE activity in male Wistar rats.

Methods: DHA was orally administered at a dose of 300 mg/Kg BW/day to rats
for 12 wks against gum Arabic solution as a vehicle fed with controls. After 12
wks of administration the rats were then killed, brain cortexes were separated and
SPMs were prepared for the measurements of membrane fluidity, reactive oxygen
species, lipid peroxide, phospholipids, and cholesterol and fatty acid compositions.

Results: DHA levels in the SPM increased significantly by 16% over levels in
control rats concomitant with an increase in the molar ratio of DHA to arachidonic
acid. SPM order, assessed by 1,6-diphenyl-1,3,5-hexatriene, which measures order
of the bulk internal hydrophobic lipid core, decreased significantly in the DHA-fed
rats. Lateral mobility of both global and annular lipids measured by pyrene also
increased. AchE activity of the SPM was unaffected, and SPM phospholipid
contents increased in the DHA-fed rats, with a concomitant decrease in the
cholesterol/phospholipid molar ratio. Lipid peroxide and reactive oxygen species,
indicators of tissue oxidative stress, decreased in both the cerebral cortex
synaptosome and homogenate of the DHA-fed rats. Arrhenius plot showed a break
point in AchE activity at 22 °C and 24 °C in plasma membranes from DHA-fed
and control rats, respectively.

Conclusion: The present experiment indicates that chronic administration of DHA

does not affect synaptic AchE activity and evoke oxidative stress, although it
increases the fluidity of the global and annular lipids of rat SPM.
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Comparative effects of oyster mushrooms on plasma lipid profile
P—-33 and liver and kidney functions-related parameters of
hypercholesterolaemic rats

Sheikh Md. Ruhul Amin,] Nuhu Alamz, Asaduzzaman Khan® and Shahdat
Hossain®

1Project Director, National Mushroom Development and Extension Centre, Savar,
Dhaka, Bangladesh; *Department of Botany and *Department of Biochemistry
and Molecular Biology, Jahangirnagar University, Savar, Dhaka-1342,
Bangladesh

Purpose: Mushroom is recently being recognized as one of the important food
items in developing country. Thus the assessments of mushroom’s benefits on
health and disease, its cultivation, development and endeavor for extension are
under way. As preliminarily steps, we estimated the relative effects of three
oyster mushrooms namely, Pleurotus ostreatus, Pleurotus sajor-caju and
Pleurotus florida on the plasma lipid profile and liver and kidney
functions-related parameters.

Methods: Thirty five Long Evans rats were divided into five groups namely, (1)
normal basal-chow diet-fed normocholesterolemic control rats, NC; (ii) a basal
chow diet with 1% cholesterol (high cholesterol, HC)-fed hypercholesterolemic
rats, HC; (ii1) 1% HC diet with 5% powder of Pleurotus ostreatus-fed rats,
PO+HC; (iv) 1% HC diet with 5% powder of Pleurotus. sajor-caju-fed rats,
PS+HC; and (v) 1% HC diet with 5% powder of Pleurotus florida-fed rats,
PF+HC. NC rats acted as the control of the HC rats. After 5 weeks of feeding, the
rats were killed and plasma was prepared for biochemical analyses.

Results: The plasma cholesterol levels of the HC rats increased by 50% as
compared to those of the NC rats, indicating that dietary cholesterol induced the
rats hypercholesterolemic. The feeding of mushrooms to these HC rats reduced
the plasma total cholesterol level by 26, 36 and 17%, respectively, in the PS+HC,
PS+HC and PF+HC rats. Triglyceride levels decreased significantly only in the
former two mushroom-fed groups. Plasma high density lipoprotein-cholesterol
(HDL-C) levels invariably changed, while the plasma low density
lipoprotein-cholesterol (LDL-C) levels significantly decreased in all the
mushroom-fed groups with a concurrent increase of the [HDL-C]/[LDL-C] ratio,
when compared to those of the HC rats. Serum bilirubin, creatinine, total body
urea nitrogen levels were not affected by the mushroom feeding.

Conclusion: At least from the health hazardous perspectives, it can be concluded
that oyster mushrooms do not have detrimental effects on the liver and kidneys,
rather may provide health benefits for the cardiovascular-related complications
by decreasing the atherogenic lipid profiles.
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