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<Summary>

Polyunsaturated fatty acids (PUFA) are essential for mammalians and important to maintain their physiological
conditions. In order to study the comprehensive effect of PUFA, we analyzed the gene expression profile changed by
treatment of PUFA in HepG2 cells using a DNA micro array. This technology makes possible to know the changes of
thousands of genes expressions at once. Here the effect of PUFA and the possibility of their new functions would be
discussed.

HepG2 cells were incubated with 0.25 mM PUFASs, oleic acid (OA), arachidonic acid (AA), eicosapentaenoic acid
(EPA) and docosahexaenoic acid (DHA) for 24 hours. After the treatment of PUFA, the cells were harvested to isolate
total RNA and analyzed using the DNA array (HuGene FL Array, Affymetrix Inc., Santa, CA, USA) which contained

approximately 6000 human genes.

Applying Nutrigenomics to Food Sciences - 12 - YOKO FUJIWARA, Ph.D.
Effect of Polyunsaturated Fatty Acids on Gene Associate Professor
Expressions in HepG2 Cells Department of Nutrition and Food Science,
-Approach to Comprehensive Effect Using a DNA Ochanomizu University
Micro Array-
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PUFA changed the expression of the genes related to cholesterol metabolism, glucose metabolism, cell growth and
cell proliferation, signal transduction and so on. In this study, down-regulation of cholesterol synthesis was the most
remarkable and it was suggested the mediation of sterol regulatory element binding protein (SREBP), transcription
factor responded by cellular cholesterol concentration. PUFA was thought to reduce the SREBP mRNA expression.
The data also gave the new information about the regulation by PUFA. PUFA reduced some serine protease.

DNA micro array analysis could provide useful clues to investigate the intracellular regulation and cross talk

between many transcription factors, and also to explore the novel function of PUFA.

1. FUBDHIC

LMAfRAENE (PUFA) X, H<6Mb6h T
3 EREIAEE E U COBEEDIE Iz 8, PSR T
H. MMREEESER, MEPREIER. R 2R
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Duplus E, Glorian M, Foresti C : J Biol Chem 275: 30749-30752, 2000

K1 EBOER. @k AHHOFHEE SIEXERY
Figure 1 Major pathways of fatty acid production,
transport, and metabolism
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Figure 2 Postulated mechanisms for fatty acid

control of gene transcription
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K1 JVLATO-NNBICTURY VINORKE I CEET DELFDE(L
Table 1 Changes of mRNA levels in genes related to cholesterol and lipoprotein metabolism by fatty acid
treatments

Gene Accession Avg Diff? Fold change
OA AA EPA°  DHA
Repressed
HMG-CoA reductase M11058 614 -1.5 -2.9. 2.2 -3.1
HMG-CoA synthase L25798 226 -15 -2.9 24~ -2.0
mevalonate kinase M88468 276 -1.2 -1.2 2.7 -1.1
mevalonate pyrophosphate decarboxylase U49260 1638 -1.3 -3.4 -1.9 9.5
squalene epoxidase D78129 1782 -1.0 -2.0 -1.2 2.2
2,3-oxidosqualene-lanosterol cyclase U22526 200 -1.0 -2.5 -28* -4.8*
LDL receptor 00352 1358 -1.1 -2.6 -2.1 -2.3
lysosomal acid lipase U04285 957 -1.1 -1.6 -2.2 -1.6
Induced
hepatic triglyceride lipase M292194 -1 1.7* 12* 1.8* 26"
apolipoprotein(a) X06290 89 2.2 1.3 24 -1.3*
ICAM-2 M32334 5 20~ 13* 31" -1.3*
No change )
apolipoprotein Al regulatory protein (ARP-1) M64497 40 1.2~ 1.1~ 177 11
apolipoprotein Al precurser X01038 19326 1.0 -1.0 -1.0 1.0
apolipoprotein All ‘ X04898 14610 1.0 1.0 -1.0 1.0
Ear-3 75 1.0 1.1°* 11 -1.5*
lectin-like oxidized LDL receptor D89050 -21 1.1” 2.0 11 1.1*
lipoprotein lipase M15856 52 -1.4* -1.0* -1.3* 1.3~
scavenger receptor type | D13264 -13 -1.2* 13~ 1.0~ 12~
CLA-1 (SR-BI) 722555 0 0.0~ 0.0" 0.0* 0.0*
CD36 732765 731 1.1 -1.3 1.3 1.5
HDL binding protein M64098 942 1.2 1.2 1.2 1.4
CD6 ligand (ALCAM/HB2) 138608 87 1.0 -1.8* -1.5* 1.2
Cdcd2 GTPase-activating protein Uo2570 310 1.3 1.2 1.2 1.4
LCAT M12625 741 1.0 1.1 -1.2 1.2
ACAT 121934 -12 14* 11* 1.2* 12~
CETP M30185 -140 297 1.2 1.3* 1.9~
phospholipid transfer protein 245 1.4 -1.2 1.4 -1.0
MTP X91148 0 0.0~ 0.0* 0.0* 0.0"

HepG2 cells were treated with 0.25mM of oleic acid (OA), arachidonic acid (AA), eicosapentaenoic acid (EPA) or
docosahexaenoic acid (DHA) for 24h. aAvg Diff were expressed the intensities of the mRNA levels in control HepG2 cells. *: The
value of Fold Change was calculated using the bacgroud value, since the Avg Diff of the transcript in either the control or the FA-

treated group was smaller than the background.
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Table 2 Fold changes of mBNA levels by fatty acid treatments in HepG2 cells

Gene Accession  Avg Diff -Fold change : Function
OA AA EPA DHA

fatty acid synthase 580437 4358 -1.0 -21 -2.1 -2.3 fatty acid synthesis
stearoyl-CoA desaturase : 1416 11 29 29 -31 fatty acid synthesis
liver fatty acid binding protein (FABP) M10050 6859 i1 20 16 -1.5 (fatty acid transport
ceruloplasmin (ferroxidase) M13699 309 12 -19 29 -31 Fe oxidation
galactokinase (GALK1) L76927 120 25 28 -19" 3.1 glycogenesis/glycolysis
RASF-A PLA2 M22430 122 2.0 2.2 15 2.7  inflamation
metallothionein-1G (MT1G) JO3910 195 1.8 3.6 2.3 5.6 protection against heavy metal toxicity
inter-alpha-trypsin inhibitor subunit 3 X16260 238 -11 -48* -42* -28 proteinase inhibitor
prostasin L41351 749 12 -26 -83 -3.8 serine proteinase )
extracellular-superoxide dismutase (SOD3) J02947 124 1.7 1.3 36* 22 superoxiside scavenger
manganese superoxide dismutase (SOD2) X65965 611 -2 -2  -20  -11  superoxiside scavenger
2-oxoglutarate dehydrogenase D10523 143 14 1.0 2.0 1.4 TCAcycle
isocitrate dehydrogenase 268129 202 1.5 1.9 25 2.0 TCAcycle
succinate dehydrogenase (SDH) 121936 496 1.9 1.4 2.1 25 TCAcycle
LXR-alpha ' U22662 67 14* -1.3* 21* 1.3* transcription factor
NF-kappa-B p65 subunit - L19067 201 2.3 1.7 1.4 1.8 transcription factor
nuclear factor [-X 1.31881 94 14 12 4.4 1.4  transcription factor
PPAR alpha L02932 4 14* 12* 15" 11* transcription factor
PPAR gamma L40904 99 20 16 -11 1.0 transcription factor
Rad2 40 26 21* 35" 26* transcription factor
SREBP-1 U0oge8 1105 10 -17 -12 -1.8 transcription factor
SREBP-2 U02031 559 11 -15 -19 -1.7 transcription factor
FDXR gene (adrenodoxin reductase) M58509 287 1.2 1.5 1.6 2.2  electron transport system
uncoupling protein homolog (UCPH) U94592 169 28 -27 22 -2.0 energy consumption
interferon-gamma receptor alpha chain u19247 226 11 23  -23 -22  antiviral activity
mitochondrial NADH dehydrogenase U65579 407 18 20 3.1 2.7  aspiratory chain
heparan sulfate proteoglycan (HSPG2) M85289 146 -15 13 53 1.3 cell adhesion
MAC30 L19183 1769 1.0 -28 -2.1 -1.8  cell differentiation
protein tyrosine phosphatase (PTP-PEST) M93425 73 20* 19* -1.0* 3.1* cell differentiation
SWI/SNF complex 155 KDa subunit (BAF155) U66615 197 14 15* 23 2.2* cell differentiation
glial growth factor 2 394 -55* -3.0 -53* -56* cellproliferation
membrane-associated protein (HEM-1) M58285 193 ‘ 18 25* 29 2.4~ cell proliferation
Sec23A isoform X97064 51 33* 11* 21* 26* cellproliferation
Sec23B isoform X97065 230 2.3 1.8 24 2.1 cell proliferation
microsomal glutathione S-transferase (GST-11) U77604 2836 1.0 -11 1.2 -2.0 detoxification

HepG2 cells were treated with 0.25mM of oleic acid (OA), arachidonic acid (AA), eicosapentaenoic acid (EPA) or
docosahexaenoic acid (DHA) for 24h. aAvg Diff were expressed the intensities of the mRNA levels in control HepG2 cells. *: The
value of Fold Change was calculated using the bacgroud value, since the Avg Diff of the transcript in either the control or the FA-
treated group was smaller than the background. )
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Figure 3 Relative mRBNA levels were normalized to
those of GAPDH. Values are means £SD (n=3). Mean
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Figure 4 Dose effect of PUFAs on SREBP-1 and HMG
CoA reductase in HepG2 cells.

Relative mRNA levels were normalized to those of
GAPDH. Values are means =SD (n=3).
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Relative mRNA levels were normalized to those of
GAPDH. Values are means =SD (n=3). Mean values
with different letters show significant differences in
PUFA treatments (p<0.05)
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<Summary>

Health beneficial effects of tea have attracted much attention and worldwide studies on tea science are now in rapid
progress. In this review, [ focus mechanistic aspects involved in biological activities of tea by introducing our research
findings. Tea exhibits a variety of activities beneficial to human health, because it contains a variety of chemical
compounds such as catechins, caffeine, and theanine and because these constituents have their specific biological
activities. Notably, catechins are the unique compounds of which epigallocatechin gallate (EGCG) has in most cases
the highest biological effects. Green tea has been suggested to have chemopreventive effects, and others and we have
shown that the apoptosis-inducing activity is involved in its anti-cancer activity. We have demonstrated that binding of

EGCQG to cell surface Fas protein can trigger cancer cell apoptosis. We also reported that green tea might prevent tumor

Tea and Health - Mechanistic Aspects of Its Health MAMORU ISEMURA, Ph.D.
Beneficial Effects Professor,
Laboratory of Biochemistry,

School of Food and Nutritional Sciences,

University of Shizuoka
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metastasis by the mechanisms including inhibition of enzyme activities and gene expression of matrix
metalloproteinases. The anti-obestic activity of tea may be associated with up-regulation by EGCG of mRNA expression
of enzymes involving in the fatty acid oxidation. The anti-diabetic activity may be related to down-regulation of gene
expression in gluconeogenic enzymes. In a rat model of galactosamine-hepatitis, we demonstrated that administration
of a green tea drink fortified with catechins restored the up-regulated gene expression of TNF- ¢ , resulting in reduced
liver injury. Several studies using a DNA chip technology have revealed changes in gene expression associated with an
EGCG treatment in cell culture systems. Similar approach should be efficient to clarify in vivo effects of tea and to

identify the genes associated with its health-supporting activity.
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Table 1 Chemical Constituents of Green Tea and Their Biological Activities
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Figure 1T Chemical Structures of Green Tea Catechins
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Figure 2 Apoptosis-inducing Activity of EGCG

EGCG induced the DNA fragmentation characteristic
of apoptosis in a dose-dependent manner. 1, DNA size
marker; 1-5, EGCG at concentrations of O, 400. 200.
100 u M, respectively.
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Figure 3 A Model for Cancer Metastasis
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Figure 4 Collagenase Inhibitory Activity of Catechins
EGCG (). theaflavin (). theaflavin digallate (O)
inhibited the MMP activities from LL2-Lu3 cells in a
dose-dependent manner.
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Figure 5 Effects of EGCG on Gene Expression of
MMP from HT 1080 Cells as Examined by Reverse
Transcription-Polymerase Chain Reaction
EGCG caused reduced fluorescence of PCR products
for MMP-2 and MMP-3 relative to that for 3-actin in a
dose-dependent manner, indicating down-regulation
for these genes. 1-3, EGCG concentrations at O, 4,
4,000 nM, respectively.
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Figure 6 Effects of a Green Tea Diet on Gene
Expressions of Gluconeogenic enzymes as Detected
by RT-PCR
A 2% green tea diet caused time-dependently
reduced fluorescence of PCR products for
phosphoenolpyruvate carboxykinase (PEPCK) and
glucose-6-phosphatase (G6Pase) relative to that for
B-actin in the mouse liver, indicating down-regulation
for these genes. 1. regular diet; 2-4, green tea diet for
1, 2. 3. and 7 days.
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Figure 7 Effects of a Green Tea Drink with a High

Content of Catechins on Gene Expressions of

Cytokines as Detected by RT-PCR in a Model of Rat

Galactosamine Hepatitis

A green tea drink with fortified with catechins caused

reduced fluorescence of PCR products for TNF-a and

IL-1 B relative to that for B-actin in the rat liver,

indicating down-regulation for these genes. 1, liver

from the control rat; 2, liver from the rat with hepatitis;

3. liver from the rat with hepatitis given a green tea

drink; 4, liver from the rat given a green tea drink.
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2B

BEOETLI—L, ) I, SFEEL L 2EHCHEREBEERIRL TWa A, ThoDEEOBHIZLD AL
Uy LRI AT 5 Z AT v bDinvivoD HEREE TS 2k > T 5, ThoORFEIX, 79 bOFHOD
AN LABROEHEELRME TS, Lo T, #HCMEEOBEL, EEROHI LY T AR H LT LR
BIZERIERT3EE2 605, ZhoOBHIEEEEITNENTRZLA LRGBS S havs, KBV TR
MESHASHIE (SCFAs) # EA LI 2HABEEI- I TAME NS, KRlIckVTE, EHLMEREEIC N3 2 M REg
B, KETOALY Y LEEEETARTICEBEELONS., —F. NMalzknTid, SO LTI
KRR B BER L CH L v Y AR E{EE TS 2 L AR Tatillaid 5. 22 T, UssingF + v /S —gEHVT,
7y MG U2, O, §hl K ORBEORREEAR TOERE/D S MERIAND AL L o L8R ARG L7,
ZOFER, HEHEMEREEI NG K OCKBORBEMESI S ERIER L, ALy ABRETTES 25 Z L A% vitro TR
oIz hk o7, THEODFEIZ, MIEMEROBERY—H—THBLY T77—4TO—=RFITCTFF A b)) v D&
BAERM X 2, BRSO LR ESII#E (TEER) 2P X v, KBIZET 2MEMREBEENTH 5
SCFAs & ik e L. KiEA 5 OIEMED 7L & & A% in vitrolZ B\ TIEES 5 . EEN(L MRS
SCFAsIZk > THHRENBZ ALY 7 ABEDTTHEIZIZ, 24 PP v Vv oY 3 v OEMELE G L TEEE & h 5 HiHaR
BEAEELTWS, SHRIZBEORIENRE D LS50 L CHHEE M PSCFA% 2T 2 DA L 1S fIZOW T,
RSP EL XND, 7o KM MEHLMERECSCFAZ B L 2 RIZ, EDXS3 A A DX LERHLTEA
P vy g VOBEHERABMT IO E VI HEHL NI TEINEND S,

* k k kK kk kK kx kK kK kK k kK ok ok ok &k k k&

<Summary>

Ingestion of indigestible saccharides, including various types of sugar alcohols, oligosaccharides and
polysaccharides, results in an increase in Ca absorption in rats, as demonstrated by in vivo balance studies. These
sugars increase the Ca content and the breaking forces of bone in rats. Thus, the ingestion of indigestible saccharides
might play a beneficial role in the absorption and retention of Ca in the body. There is little or no metabolism of
resistant sugars in the small intestine, but they are hydrolyzed to organic acids, mainly short-chain fatty acids (SCFAs)

in the large intestine. The microbial fermentation of resistant carbohydrates in the cecum is thought to be a factor

Mechanism for the Enhancement Effect of HITOSHI MINEO, Ph.D., D.V.M.
Indigestible Oligosaccharides on Calcium Chief
Absorption from the Intestine Section of Food Evaluation,

Primary Cell Co., Ltd.
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promoting trans-epithelial Ca transport in the large intestine. On the other hand, there is evidence that various types of
indigestible saccharides directly affect the epithelium and promote Ca absorption in the small intestine. An Ussing
chamber technique was used to determine the net transport of Ca from the luminal side to the basolateral side of
isolated preparations of jejunal, ileal, cecal and colonic epithelium in rats. Indigestible sugars directly affect the
epithelial tissue and promote Ca absorption in both the small and large intestine in vitro. These sugars also increased
permeability of Lucifer yellow (LY) or FITC-dextrin, which are permeable makers of paracellular rote, and decreased
trans-epithelial electrical resistance (TEER) in the mucosal preparation of the intestine. SCFAs which are produced by
microbial fermentation in the large intestine affect the epithelial tissue and promote diffusional Ca absorption from the
large intestine in vitro. The enhancement of Ca transport induced by indigestible saccharides or SCFAs is may be
involved in the paracellular route, which is regulated via activity of tight junctions. Further study is required to explore
the mechanism by which indigestible sugars or SCFAs are recognized in the epithelial tissue of the intestine. The

question by which mechanism is involved in regulating the activity of tight junction in the epithelial cells after the

recognition of indigestible saccharides or SCFAs is needed to be clarified.
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Figure 3 Effect of a variety of indigestible saccharides on Ca absorption in the mucosal tissue of the small and

large intestine

Values are means + SEM (n=9). The dose-response relationships between indigestible saccharides concentration
in the mucosal medium and the net Ca absorption rate in the jejunum (@) ,ileum (@) . cecum (M) and colon (&)
are shown. Open symbols indicate a significant difference (P<0.05) compared with the control value (0 mM
saccharide) according to Dunnettils test. (Mineo et al. J. Nutr. 2001; 131: 3243-6.).
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Figure 5 Effect of individual SCFAs on Ca absorption
across the cecal mucosa of rats

Figure 4 Effect of SCFAs on Ca absorption across the
large intestinal mucosa of rats

Values are means = SEM (n=10). The mixture of
SCFAs (130mM) was added into the luminal side of
cecal or colonic epithelium. Values not sharing a
common letter differ, P<0.05(0uncan’s test). (Mineo
et al Life Sci. 2001:69:517-26.).

Values are means = SEM (n=10). Transepithelial Ca
transport was evaluated in absence (O mM) and
presence of acetic (left), propionic (center) and butyric
acid (right) in the mucosal chamber. Values not
sharing a common letter differ, P<0.05 (Duncan's
test). (Mineo et al. Life Sci. 2001; 69:517-26.).
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Figure 8 Effect of DFAlll on net Ca absorption, LY
permeability and TEER value in the isolated rat
intestinal epithelium.
Values are means = SEM (n=10). Jejunum (@) .,
ileum (@) .cecum (M) and colon (4) are shown.
Open symbols indicate a significant difference
(P<0.05) compared with the control value (O mM
saccharide) according to Dunnettls test. (Mineo et
al. J. Nutr. 2001; 131: 3243-6.)
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<Summary>

It is widely accepted that nutritional treatment is important for various kinds of patients, for example, before and after
surgical operations, for treatment of diabetes, some liver diseases, cancer, infection, osteoporosis and others.
Furthermore, nutritional care is also critical for premature infants and for women before and after labor.

People’s nutritional needs are usually taken care of by dietitians. However, in a clinical setting, patients should
sometimes be taken care of by medical doctors who are specialists in nutrition or by doctors of medical nutrition
(DMN). For example, to ensure the approbriate nutritional care before and after an operation, if necessary a DMN can
attend and observe the operation in order to understand the whole process. If the operation is successful, the surgeon
can ask the DMN to treat the patient nutritionally. DMN are experts at assessing the nutritional status of the patient
and the risk of disease or surgery. Based on their experience as specialists in medical nutrition, DMN may use total
parenteral nutrition, peripheral nutrition, enteral feeding or other methods. If the person is not an MD, surgeons may
hesitate to request nutritional treatment after surgery. However, if she or he is a DMN, the surgeon can be sure that the
patient will be treated medically by the DMN. If some unexpected surgical problem arises, the DMN will quickly notify
the surgeon of the change. This relationship between surgeon and DMN is similar to that between anesthetist and
surgeon. If the anesthetist is not an MD, the surgeon may not entrust the anesthesia totally to them and may think that
the surgeon must take final responsibility for the anesthesia. DMN can cooperate with dietitians. If the patient makes a
good recovery and medical care is no longer required, the DMN can ask the dietitian to look after the patient's
nutritional needs. If some change in the patient requires the DMN, the dietitian can consult the DMN again.

There are many MDs who study nutrition. However, it seems to me that few MDs claim to be DMN. DMN are
recommended to be clinicians. There is no mechanism for speciality training or certification. Such a system is
necessary. DMN can cover various fields of medicine. They can work in the fields of internal medicine, surgery,
pediatrics, obstetrics, gynecology and many others, cooperating with MDs and dietitians. DMN can undertake many

projects in various fields of medicine and contribute much to the life of patients and their QOL (quality of life).
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(Protein-Energy Malnutrition: PEM)
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Dietary Intake and Bone Health

Jean Mayer USDA Human Nutrition Research Center on Aging

Osteoporosis and related fractures represent major
public health problems that will increase dramatically as
the population ages (Figure 1-4; Table 1, 2). Dietary risk
factors are particularly important, as they are modifiable.
However, attention has focused almost exclusively on
calcium and vitamin D. Recently, there has been
considerable interest in the effects of a variety of other
nutrients on bone (Table 3). In the Framingham
Osteoporosis Study, we have examined the relationship
between several aspects of dietary intake and bone
mineral density (BMD) in a large population based sample
of adults (Figure 5-10; Table 4-11).°

The theory that an acidic environment leads to
progressive bone loss has long been proposed, and has
been supported by numerous short-term human studies.
Diets high in acid forming components, including several
amino acids in protein foods, phosphorus and chorine; and
low in base forming components, including fruits and
vegetables (Table 12), potassium (Figure 11-13; Table 13-
15), calcium, magnesium (Table 17-19), and vitamin C
(Figure 14, 15; Table 16), are hypothesized to lead to
lower BMD and higher fracture risk. However, recent
data suggest that diets with relatively high protein do not
necessarily lead to bone loss. Rather adequate protein is
needed to bone maintenance, particularly in the elderly.
Low protein intake has been shown to induce secondary

hyperparathyroidism, which may lead to- bone loss, and

Tufts University

Katherine L. Tucker

higher protein intake is associated with an enhancing
effect on serum IGF-1, an osteotrophic hormone. In
Framingham, we found that higher, not lower protein
intake was associated with higher BMD, within the
normal range of intake in this population. The effect of
protein on bone status is clearly complex, but it appears
that the balance of dietary quality is the defining factor.

In addition to calcium, there are several minerals that
are important to bone. Both magnesium and postassium
help to neutralize the acid load of diets. In addition,
magnesium is a constituent of the bone matrix, and has
been shown to be low in osteoporotic adults.? In
Framingham (Figure 16-22; Table 20-31), both magnesium
and potassium intakes were significantly associated with
higher BMD. More recently, silicon has been
investigated as an important bone-protective mineral.
Connective tissue and bone contain silicon in higher
concentrations than does muscle, and silicon, as
orthosilicic acid, has been associated with bone formation.
We analyzed the Framingham dietary intake data for
silicon content and were able to show a significant
association between silicon intake and BMD. Major
dietary sources of silicon include cereals, certain fruits
and vegetables and beer. Drinking water can also be a
good source of orthosilicic acid, but the content is highly
variable. ' However, dietary silicon intake appears to have

decreased substantially with increased processing of the

Dietary Intake and Bone Health

KATHERINE L. TUCKER

Jean Mayer USDA Human Nutrition Research
Center on Aging

Tufts University

ILSI No.85 — 39



Dietary Intake and Bone Health

food supply (Figure 21, 22; Table 28-32). ¥

Because of its known effects on bone, vitamin D has
received considerable attention in research on and
treatment strategies for osteoporosis. It is only very
recently that other vitamins have received much attention.
These include vitamin K, important to bone-specific
proteins (Table 20, 21), and vitamin B12 (Table 22),
important to DNA synthesis (Figure 16-20; Table 22-27).
Both of these vitamins appeared to be significantly
protective of BMD in the Framingham population.*~

The use of highly processed foods can contribute to
bone loss, due to their lower vitamin, mineral and
phytonutrient content. In particular, cola based soft drinks
have been implicated. These soft drinks often displace
milk in the diet and introduce phosphoric acid without
calcium. When the diet is high in phosphorus and low in
calcium, calcium complexes with phosphorus and reduces
serum calcium, stimulating parathyroid hormone (PTH),
and subsequent resorption of bone in order to return

serum calcium to homeostatic levels. In Framingham, we

Figure 1

Figure 1 Aging and vertebral bone

Young normal

Elderly

uCT image from R. Miller

saw a clear dose-response relationship between greater
cola intake (all types) and lower BMD (Figure 23-25;
Table 33, 34).

Together the evidence suggests that prevention of bone
loss through diet is complex and involves many nutrients
and other food constituents. Optimal bone maintenance is
a lifelong concern, from the development of peak bone
mass in childhood and adolescence to the prevention of
bone loss in old age. In addition to identifying the role of
individual components, there is a great need to
understand the interactions of these factors within diets
and, increasingly, in the presence of nutrient supplements
(Figure 26, 27; Table 35, 36). Furthermore, genetic
factors are likely to interact with these dietary exposures,
increasing the complexity of these effects. With advances
in both genetics and nutrition, improved understanding of
all these interactions will contribute to effective
recommendations for prevention of bone loss and

osteoporosis in the aging population (Table 37).”

Figure 2

Figure 2 Vertebral fracture

T6 compression fracture
Wedge deformity
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Figure 3 Figure 4

igure 4 Bone mineral density predicts hip fractures regardless of age

Hip fracture

Femoral Neck
BMD Quantite

Ut oo o 1 Mators Cteeprs P, ot T Aot s, Mol Cotapret Psredion v Nevitt Osteo Int 1994

Figure 5 Figure 6

Figure 5 Adjusted 4-year bone loss by protein intake quartile (%) Figure 6 Adjusted 4-year bone loss by animal protein intake quartile (%)

Figure 7 Figure 8

Figure 7 Total femoral BMD by quartile of protein intake for white
vomen, 1 ES Il stud = - - "
S Relative risk of hip fracture by quartile of

protein intake, lowa Womens Health Study

Total Protein Animal Protein

p=

Quartile of Protein Intake (g/day) Q. Q2 Q3 Q4
Munger etal. Am J Clin Nutr 1999;69:147-52

Kerstelter et al. Low dictary protein and low bone density. Calcif Tissue Int 2000 66(4) 313
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Figure 9 Figure 10

Figure 9 % Change in BMD by protein intake tertile Ca supplement group

(top) & placebo (bottom) Figure 10 Femoral neck BMD change by quartile of % protein intake by

Calcium intake group
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P-trend=0.03 P-trend=0.85
Dawson-Hughes American Journal of Clinical Nutrition 75(4):773-9. April 2002 LS Means: Quartile of Protein Intake (g/day), fully adjusted model

Figure 11 Figure 12

Figure 11 Mean (£SD) bone mineral density (BMD) at 4 sites by Figure 12 Mean (+SD) bone mineral density (BMD) at 4 sites by
potassium plus Magnesium Z score quarti 5 Potassium plus Magnesium Z score quartiles in women
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Figure 13 Figure 14

Figure 14 Total vitamin C intake

Figure |3 Mean 4-year BMD change by Me/K intake quartile. men
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Figure 15 Figure 16

Figure |5 Dietary vitamin C

Figure 16 Ward’s area / least squares means

Dietary Vitamin C Intake and Trochanter
BMD in Women

Oietary vitamen C itake (mgiday) >200<=250  >250<=350

Vitamin B12, pg/ml.

Lower dietary vitamin C was significantly related to
lower BMD at most BMD sites (P<0.05) 0.05 vs 2 higher categories

Figure 17 Figure 18

Figure 17 Spine / least squares means

>200<=250 >250<=350
Vitamin B12, pg/mL

* P<=0.01 vs 2 higher categories

Figure 19 Figure 20

Figure 20 HR (95% Cl) for HFx per tHcy quartile-women
LR —

Figure 19 HR (95% ClI) for HFx per tHcy quartile-men
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Figure 21 Figure 22

Figure 22 Alcohol (#/d) and BMD: offspring, post-menopausal women

Figure 21 Alcohol (# drinks/d) and BMD: offspring, men

Figure 23 Figure 24

3 Women. adjusted mean femoral neck BMD by total cola intake Figure 24 Women, adjusted mean femoral neck BMD by decaf cola intake
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Figure 25 Figure 26

Figure 26 Dietary patterns and BMD (femoral neck)
Figure 25 Women, adjusted mean femoral neck BMD by diet cola intake
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Figure 27

Figure 27 Dietary patterns and BMD (radius)

0.8

Women

Table 2

Table 2 Risk factors for hip fracture

Risk Factor
Maternal hx hip fx
On feet <4 h/day
Age (per 5 yrs)
Current caffeine/190 mg/d
Ht age 25 (per 6 cm)
Walking for exercise

» T Wit since age 25 (per 20%)

Cummings NEJM 1995

Table 4

Table 4 Framingham osteoporosis study

s Kiel. MD. principal investigator

Hannan, epidemiology
r, nutrition
L Adrienne Cupples. statistics

Robert McClean. homocysteine
Sarah Booth. vitamin K
Jonathan Powell

Ravin J ilicon
Bess-Dawson-Hughes. calcium

Kyoko Morita. phosphorus

B Alcohol
[ Candy
B Fruit/veg/dair

OR (95% CI)
2.0 (1.4-2.9)
1.7 (1.2-2.4)
1.5 (1.3-1.7)
1.3 (1.0-1.5)
1.2(1.1-1.4)
0.7 (0.5-0.9)
0.6 (0.5-0.7)

Table 1

Table 1 Hip Fracture

» By age 80y, lifetime risk of hip fracture

25% in women and 15% in men

» Of those able to walk before fracture only 50%

* 20% excess mortality after hip fracture due to
complications

Table 3

Table 3 Diet and bone

— Calcium Protein
2y 5 Magnesium
Vitamin D =

Potas

— Vitamin C
Vitamin K
Vitamin B12
Silicon
Alcohol
Soft drinks

— Dietary patterns

Table 5

Table 5 Framingham original cohort

Bone mineral density was measured in
1988-89

855 men and women, ages 68-91

Repeat measures in 1992-93, on 615

Diet assessed in 1988-89 by food
frequency questionnaire (Willett)

ILSI No.85 — 45



Dietary Intake and Bone Health

Table 6 Table 7

Table 6 Framingham offspring cohort Table 7 Dietary Intake

* Children and spouses of original cohort Willett 126 item Food Frequency Questionnaire

* Bone mineral density was measured in Mailed before the clinic visit and checked at the
1995_99 visit

« 1144 men and 1487 women, ages 30 Checked and coded at Tufts

Scanned and analyzed for nutrients at the Channing

Laboratory, HSPH

Table 8 Table 9

Table 8 Acid base metabolism Table 9 Statistical analysis

BMD loss over 4-yrs was regressed on Protein

Acid base theory suggests that sulphur containing separately for women and men, simultaneously

amino acids in proteins contribute to an acid load,
that may lead to bone loss

adjusting for other baseline factors:

Calcium Intake
Physical Activity
Smoking Alcohol
Caffeine Estrogen Use (women)
Sex
We evaluated Energy Adjusted Protein in quartiles and as a continuous
variable

Biochemical and nutrition studies have shown
that high protein intake is a powerful determinant
of urinary calcium loss, and potential cause of
bone loss

» Unclear how protein in mixed diets affects bone

Table 10 Table 11

S : Fable 11 Conclusion—protein and BMD
Table 10 Protein intake quartiles (g. range)

This population-based study suggests that high
levels of dietary protein intake, within the range
commonly consumed, do not result in bone loss.

* Men « Women
—1 1-5 —16-50
4-69 —-51-65

70-83 —66-81
84-146 —82-153
Ensuring adequate dietary protein intake is an
important component of bone health in elders.

* RDA
~46 ¢
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Table 12 Table 13

T'able 13 Potassium

Table 12 Fruit and vegetable intake and BMD

+ K acts as a buffer against acid so should protect

Irochanter Femoral against drawing of bone mineral from the skeleton

* Dietary intakes are comm low

Men (),()()7"“

— Recommended intake of 3500 mg/d

: — Average intake generally < 3000 mg/d
Women 0.006* S S Et ) g

Table 14 Table 15

Table 14 Potassium balance studies

Table 15 Major food sources of Potassium and Magnesium

* Lemann 1993
— Low K associated with increased urinary calcium ! :
' * Potassium * Magnesium
— Milk — Whole grains
— Potatoes ~ Milk
— Orange juice — Bane

excretion
— K administration promoted renal calcium reten
Sebastian 1994
— 18 postmenopausal women — Bananas — Coffee
— Potassium bicarbonate led to — Coffee
+ Improved calcium balance — Tomatoes
» Increased serum osteocalcin — Meat

+ Decreased urinary hydroxyproline excretion

Table 16 Table 17

Table 16 Vitamin (

Table 17 N

Adequate vitamin C is biologically essential for Reciivsdi " involving ATP
; equired by enzymatic processes involving /

collagen synthesis e ! i 7

and by many enzymes in nucleic acid

. S e - : =il metabolism
Severe vitamin C deficiency impairs synthesis of

Closely related to calcium and pota
metabolism

bone, cartilage and connective tissue, and in
animals causes osteopenia due to reduction in
bone matrix synthesis

Is a major mineral in bone structure

May help to buffer the effects of acid load
Few human studies have evaluated the effect of
vitamin C on Bone Mineral Density (BMD)
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Table 18

Table 18 Patients with osteoporosis have lower serum Mg

Subjects

Serum Mg

B Cohen 120
10 C

eginster 10 O 69Y9

10 C 67V6

*P<0.05: ** P<0.01

Table 20

Table 20 Vitamin K and bone

» Vitamin K is essential in the carboxylation of bone
proteins

e Underc ylated osteocalcin has been associated
with BMD and hip fracture

» Low intake of vitamin K was associated with hip
fracture in the Nurses Health Study

Table 22

Table 22 Background

Vitamin B12 is a cofactor in one carbon
metabolism and is necessary for DNA synthesis
May be important to osteoblast activity
Osteoporosis has been associated with pernicious
anemia

B12 deficiency is common in the elderly
population

Table 19

Table 19 Trabecular bone density in a two year controlled trial of oral Mg in osteoporosis

All Treated * : +H0.012 0.029

Controls 3 0.009

*6 tabs, 125 mg Mg(OH), 2x/d for 6 m. then 2 tabs/d for 18 m

Stendig-Lindberg. 1993

Table 21

Table 21 Vitamin K intake, women

Mean intake 70 125 179
0.006 0. 006 0.8
0.71£0.006 0.72+0.006 0.73+0.006 0.73:0.006

.01 1.16+0.009 1.16+£0.009 1.19+0.01

BMLI, dietary and supplemental use of calcium and vitamin D. alcohol intake,
affeine intake, physical activity. and smoking status, current estrogen use and
I"CRUP'JH\'C status

Table 23

Table 23 Plasma B12 / % in category

Men Women

<200 pg/mL 4.7 4.4

>200-250 7.8 6.9
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Table 24 Table 25

Table 25 Homocysteine

Table 24 Discussion

* Increased prevalence of osteoporosis among

2 5 ; e individuals with homocystinuria
» 10-30% of older adults have atrophic gastritis 3 2

— inability to separate the B12 from the food protein « Mav interfere with collacen ¢

decreasing bone strength

s-linking,

» There is some evidence that B12 is better absorbed from
milk than from meat
* Most recent US dietary recommendations

— suggest that older adults obtain their vitamin B12 from
supplements or fortified cereal

Table 26 Table 27

Table 26 Cox proportional hazards analyses
Table 27 BI12 and homocysteine

» Adjusted for baseline measures:

age (years)
height (in)

- weight (Ibs)
smoking
(cigarettes/day)
caffeine intake
(>2 cup/d: y

/no)

Table 28

Table 28 Silicon

— alcohol consumption
(0z/week)

— high school education (yes/no)

— current estrogen use in women

(yes/no)

Table 29

able 29 Silicon intake and BMD

Silicon has been shown to affect strength of

the bone matrix

Men

yeiated with bone formation in animal

and cell models

Pre-menopausal

Vitamin B12 remained significant for BMD
after adjusting for homocysteine

Likely that B12 contributes to BMD by
enhancing bone formation

In addition, homocysteine may interfere
with collagen cross-linking, further
increasing fracture risk

Frami m offspring

n b
1220

(iQ3:7-*

299

women

Post-menopausal

1260 -0.016

women

Adjusted for age.
vitamin D intake,
intake,

height. BMI, physical activity score, smoking status, calcium intake

strogen use (in women). 0SICOPOrosis m ons, season,

agnesium intake and alcohol intake. *P<0.05

ILSI No.85 — 49



Dietary Intake and Bone Health

Table 30 Table 31

Table 31 Alcohol and bone

T'able 30 Food sources of silicon

» Alcoholism is associated with osteoporosis
Pre-menopausal  Post-menopausal
women women

B  Bananes = However, some studies have noted positive

associations with moderate alcohol intake and

Beans Beans .
. BMD in post menopausal women

Beans Brown rice Breakfast cereal

Breakfast cereal  Bread Bread

Table 32 Table 33

Table 32 Alcohol Table 33 Cola and BMD
 Soft drink consumption has been associated with lower

Moderate alcohol intakes appear to protect 4 ‘
BMD, but studies have shown mixed results

BMD in adult men and post-menopausal but
not pre-menopausal women + Carbonated soft dri
— Estrogenic effects — displace milk in the diet
Silicon in beer may offer additional » Colas also introduce phosphoric acid (H3PO4)
protection — regular cola 44-62 mg per 12 oz serving

: : s _ diet cola 2739
Phytochemicals in wine? diet cola 27-39 mg

Table 34 Table 35

Fable 35 Diet patterns (% ene ood group)

Table 34 Conclusions. Cola and BMD

All cola types were associated with lower BMD in
post-menopausal women, but not in men

meat

Fruit/juice 3 11.0
3.6

Milk intake did not differ by cola consumption 104

8.0

Results were adjusted for calcium and caffeine
intake

aal

Baked products
Meat

Chicken

Fish

Alcohol

Soft drinks
Candy

Associations may be due to phosphoric acid
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Table 36 Table 37

Fable 36 Nutrient intake by pattern
Table 37 Conclusions

Fruit/veg/dairy Meat/dairy  Candy

Protein (g) 64.2 76.6 58.0

* A variety of nutrients are important to bone mineral

Calcium (mg) 873 933 705 . .
= density and fracture

Vitamin D (IU) 375 384 261
Magnesium (mg) 341 319 250
Potassium 3493 3210 2494
Vitamin C (mg) 305 275 168
Vitamin K (ug) 198 165 122

+ Contributions appear to vary by age and sex

« A well balanced diet with adequate protein foods,
dairy products and fruit and vegetables, supplying
sufficient intakes of vitamin B12, vitamin C,
potassium and magnesium—as well as calcium and
vitamin D--is important
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<Summary>

us.

2004E-Fk, BAEDARRHF /I THEAX L ILTARRTHILICK > THLEDHHEMWRIEL £ 1785 K
Kol, BELIRZIOF ) a0KEA vy 212 U THFEMOBESZRT I L 2WAL -, BE., #AKOH

A AR EEEEEEEEE & K S

In autumn, 2004, 55 people got poisoned by eating an edible wild mushroom, Pleurocybella porrigens (Sugihiratake
in Japanese) and 17 people among them died of acute encephalopathy. We found that mice died by injection of the

water-soluble extracts of the mushroom. The isolation of the toxic principle(s) from the extracts is now in progress by

1. EUBIC

2004, FIZHAL - AR A O 2SR EIARBR O B K
FEAFE, BEBUISIOLITEL, 1TRDRBENTL -
72o 5955 NIZAX LI 2 X2 BANTEHD, 5141
BREREEL S ST Y, 2026, ZX¥L T4
rRSURIEDRRE TH RN AR E 5 228, AHZ
DF ) ADFEBUL > TRIETED»IZLELAHTH
3, ZOREEE LT, 7 a~OHMERL T 1 )L 2 DK,
F)AORRERLE, #EIVbdd, BEESIIIDOF/
THGLABEWEAEEL TWADO,EHN, Iz
EMERH B E2WDTHLEMILEY, Z08E%
HBIrd 5.

2. A¥XeSartid

AF & 7 % (%%: Pleurocybella porrigens (Pers:Fr)
Singer) &/v5 # 7 H (Agaricales), ¥ x U F}
(Tricholomataceae) ., Z ¥kt 7 % 7 J& (Pleurocybella)
IZB L. ¥ 43 Angel's wings oyster TH 3., 7 &4
(Pleurotus ostreatus) D% % % Oyster mushroom T& V) .
HEHETELIZTOMEDO LS IZREh TS5, 778
FRNZIRELED, RAETEAX 7 27 LREIKEOF
DRHFEL K, B, HEER. RIC2FOHOTIKe
BEARICELDAS KHIBHET S (BHL 2). Mz, fit
MO, FIZE- YOI ALEIZEZASZILE S
5, HHAIZK-ST, AF¥7H4, AFXEH ¥, AX H X

Safety of Edible Mushroom: Sugihiratake Poisoning

HIROKAZU KAWAGISI, Ph.D.
Professor

Faculty of Agriculture
Shizuoka University
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Photo 1 Sugihiratake growing in colonies

EEQEkE%ﬂlZ$t7§7
Photo 2 Sugihiratake covered with snow

h, AXH )N, AXH3, AXEXY, AX I3
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T, WXL A E R, RGIREETH 5. FL. JLkE,
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mEICBT AMEIImS . KEEKRLEF /2T, EEY
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3. EHOBE
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104, BERMZEMDE84 T, EEIHMHMEELLT
2ML 7z, ZOEFOBMELXZOMEE» L —HEIT
5 GABELABHOEV L > TEERRBIETELSSZ
EnHB) Y,

(1) BEOHLIIE, B240 (43%). 326 (57%).
FRi316~94i& CEHIZB64.8% . &72.95%). MKE
W& LTz I13330 (59%) T, &tz LTk
HhiE A XA S fEfiE h T2 140 (25%) Th
S, FAERSEREE, RHEEES, FE, KT
b5, ABthETiE, 3758 LORKEAR S N REMIZ
¥9% (5/53) T, AMED LR/ (1H/ 1L E) &
15% (8/55). CRP® L5 (1.0mg/dlA L) 311%
(6/54) TH 7=, £7=, (TL A EDIER THILFER
BROoNAE» -7, ABRBRORE., KIEMR TR, AR
%8HLINIZ % < DIERI (36/42) T37.58 LI LD FEEH
Ao, AMERD LA (17/ 120 L) »HEFDOFI53%
(26/49), CRP®D L5 (1.0 mg/d1Ll k) 1266% (29/44)
TALNTZ,

(2) BEHAKTIZLATELZ2X L 7 2 FHIEO
BMREIZ410TH 5 7=, 38fFNZITEHEEIE T #32%9
ZORN2BHNIEN ARG T, 2R ZEe 727 %
BRL T, ERERIF T, BREEHL»S
BOEDMIZ, BN O BIZBH 5 $RGE % FAE L T,
FIIFEAE #iTﬁw&aO%Mh%ﬁézf&n L1353
DIEHEEZ MO, FIERF ISR R EE A H L Ol E & -
tcﬁﬁ\%%\%ﬁWMEMMM%Cd%bEhTU
B, BHRBRIZERESL I A 72— 2L Bbh bRk
BEHAHBL, BB TIEZO% —-mHR Iz 25D
AR R AR HEIT U 2o SR AR M B O R 4R
LTHBMETH D, LI LISEBIRIEIZHRD . afkic
TR EREAMEE Lz, —F, EFICE S 2V EHE
{3l P RE SR A & G20 e WAL & 320 5 . BEIRIEIR
DA T, REIENRIE L OENIRHETS > 72, B
TIIAREROM S DRYHEATET ST RISED 5 h
TWA WL, BER TR, BEIEETH 722, 2V
232 73100 mg/dIFEEEIZHEM L Tz, i TIRIEH AT
RO, RKE ZRMORIERZZDBHE 5 -7, B
B TIRCTTIRIEREA RO, HEEIMIEIZ RO &k
YUk %388 5HAd > 72, MRIZREKE X =l Tid, #
EREIHMAIER O @5 5 Ik . KIS E O &(5 5 k.
REATORKOGESHBAZD 265 LR8BI
7= FBIZEIET 584 1213 ARG CERRAER & B
HATR & ECHIZEIE L 7=, Bk EIEET AHE
Hotz, BanEIZ27% (11#) LB\BETH - 7.
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Figure 1 Fractionation procedure 1 of the extracts of
Sugihiratake
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Figure 2 Fractionation procedure 2 of the extracts of Sugihiratake
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<Summary>

Different from cases of food additives, no specific regulation has been applied to marketing of foods or food
ingredients in Japan. This is derived from an empirical consideration that the safety of foods or food ingredients can be
assured on the basis of accumulated historical evidence of edibility or safe use as foods. In association with a rapid
progress of food science, expansion of foreign free trade and diversity of eating habit, however, various foods or food
ingredients without sufficient historical evidence of safe use are now being increasingly introduced into our daily life. As
a measure to solve this issue in 2004, the Ministry of Health, Labour and Welfare amended the Food Sanitation Law
adding the following provision; 1. When any article never before generally served for human consumption, which could
possibly injure human health, the Minister of Health, Laboure and Welfare may prohibit the sale of such article as a
food after hearing the opinion of the Pharmaceutical Affairs and Food Sanitation Council, when the Minister of Health,
Labour and Welfare determines that the action is necessary to prevent the outbreak of food sanitation hazards; 2. When
any article generally served for consumption, and in case it is served for consumption in a quite different recipe from the
ordinary way of consumption, which could possibly injure human health, the Minister of Health, Labour and Welfare
may prohibit the sale of such article as a food, after hearing the opinion of the Pharmaceutical Affairs and Food
Sanitation Council, when the Minister determines that such action is necessary to prevent the outbreak of food
sanitation hazards. From the scientific point of view, it is necessary for the Ministry of Health, Labour and Welfare to
publish comprehensive guidelines of toxicity tests and human studies required to compensate for insufficiency in

historical evidence of safe use and to assure safety of the material as a food.

Basic Principles for Safety Assessment of YUZO HAYASHI, M.D., Ph.D.
Foods/Food Ingredients without Sufficient Historical President of NPO Communication Center for Food
Evidence of Safe Use. and Health Sciences

Ex- Director of Biological Safety Research Center,
National Institute of Health Sciences
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Table 3 Functions of foods (Foods possess 4 kinds of
functions; @ nutritional function, ® sensory function
(taste), ® enhancement or regulation of physiological
functions in men, and @ social function such as
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people)
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<Summary>

The Codex Task Force on Foods Derived from Biotechnology held the 5th Session in International Conference Hall
of Makuhari Messe in Chiba, from 19 to 23 September 2005. The Session was attended by 152 delegates representing
50 members of the Commission, 4 international intergovernmental, and 15 non-governmental observer organizations.

The Task Force agreed that the following items would be considered at its next session:

1) Proposed Draft Guideline for the Conduct of Food Safety Assessment of Foods Derived from Recombinant-DNA

The Attendance Report of the 5th Session on the KATSUNORI KOBAYASHI
Codex Ad Hoc Task Force on Foods Derived from MASAHIKO KARASAWA
Biotechnology Ajinomoto Co., Inc.
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Animals (led by Australia and Japan)

- Nutritional or Health Benefits (led by Canada) .

by proposing countries)

and cloned animals.

2) Proposed Draft Annex to the Guideline for the Conduct of Food Safety Assessment of Foods Derived from
Recombinant-DNA Plants: Food Safety Assessment of Food Derived from Recombinant-DNA Plants Modified for

3) Discussion papers on Comparative Food Composition Analysis of Staple Foods, on Sanitary Surveillance after
Placing on the Market of Foods Derived from Biotechnology, and on Safety Assessment of Foods Derived from

Animals Exposed to Protection against Disease through Gene Therapy or Recombinant DNA Vaccines (prepared

The Task Force decided not to take a decision to initiate new work about plants with stacked genes, low level

(adventitious) presence of recombinant-DNA plant materials, plants producing pharmaceutical or bioactive substances,
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Table 1 Terms of Reference of the Ad Hoc

Intergovernmental Task Force on Foods derived from

Biotechnology Adopted by the 27th Session of the

Codex Alimentarius Commission
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Photo 1 The Session Scenery (Chairman: Dr. Hiroshi
Yoshikura)
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Table 2 Agenda of the 5th Session of the Ad Hoc

Task Force on Foods Derived from Biotechnology

Opening of the Session

1. Adoption of the Agenda

2. Matters Referred to the Task Force by the Commission
and the Other Codex Committees

3. Review of the Work by International Organizations on the
Evaluation of the Safety and Nutrition Aspects of Foods
Derived from Biotechnology

4. Consideration of the Elaboration of Standards, Guidelines
or other Texts for Foods Derived from Biotechnology

5. Other Business, Date and Place of the Next Session

6. Adoption of the Report
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Table 3 The Items Considered at the 6th Session

1. Pr_oposed Draft Guideline for the Conduct of Food Safety
Assessment of Foods Derived from Recombinant-DNA
Animals (led by Australia and Japan)

2. Proposed Draft Annex to the Guideline for the Conduct of
Food Safety Assessment of Foods Derived from
Recombinant-DNA Plants: Food Safety Assessment of
Food Derived from Recombinant-DNA Plants Modified for
Nutritional and Health Benefits (led by Canada)

3. Discussion paper on Comparative Food Composition
Analysis of Staple Foods (prepared by India)

4. Discussion paper on Sanitary Surveillance after Placing
on the Market of Foods Derived from Biotechnology
(prepared by Mexico)

5. Discussion paper on Safety Assessment of Foods Derived
from Animals Exposed to Protection against Disease
through Gene Therapy or Recombinant DNA Vaccines

(prepared by Kenya)
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Date Time Meeting Intended Audience
January 13 8:30 am - 2:30 pm Branch Meeting Staff and Officers of ILSI
branches/institutes
4:30 pm - 5:30 pm ILS1 New Trustees Orientation New Trustees to the ILSI
Board of Trustees
5:30 pm - 7:30 pm ILS1 Research Foundation ILSI Research Foundation
Scientific Advisors Scientific Advisors and
invited guests
January 14 8:00 am - 12:00 pm ILSI Research Foundation Board ILS! Research Foundation

of Trustees

Board of Trustees and
invited guests

1:00 pm - 5:30 pm

ILS! Board of Trustees

ILSI Board of Trustees and
invited guests

3:30 pm - 5:00 pm

Carbohydrate Forum

Open to everyone

5:00 pm - 6:30 pm

ILSI International Functional
Foods Coordinating Committee

Committee Members and
invited guests
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January 15 8:00 am - 12:00 pm ILSI North America Board of ILSI North America Board
Trustees of Trustees, Scientific
Adbvisors, and invited
guests
12:30 pm - 1:30 pm_ ILSI First Timers Orientation. Open to first time
. : attendees
2:00 pm - 5:00 pm ILSI Assembly of Members Open to everyone
5:00 pm - 6:00 pm HESI New Trustees Orientation New Trustees to the HESI
' Board of Trustees
5:00 pm - 6:00 pm ILSI North American New New Trustees to the ILSI
Trustees Orientation North America Board of
Trustees
7:00 pm - 9:00 pm Opening Reception Open to everyone
January 16 8:00 am - 11:30 am HESI Assembly of Members HESI Members, Trustees,
Scientific Advisors, and
invited guests
8:00 am - 12:00 pm ILSI NA Assembly of Members ILSt North America
' and FNSP Meeting Members, Trustees, FNSP
Scientific Advisors, and
invited guests
12:00 pm - 2:00 pm ILS! Focal Point in China Annual Focal Point Staff,

: Business Meeting supporting company
representatives, and invited
guests

2:00 pm - 5:30 pm ILSI North America Scientific Open to everyone
Session - Effects of Obesity
and Weight Loss on Mortality
Rates, Morbidity, and Quality of
Life: Examining Controversial
Results :
2:00 pm - '5:30 pm HES! Scientific Session - Open to everyone
Integration of Biomonitoring
Exposure Data into the Risk
Assessment Process
5:30 pm - 7:30 pm Poster Session Open to everyone
January 17 7:00 am - 8:30 am ILSI North America FNSP FNSP Scientific Advisors
Leadership Breakfast and Committee Members
8:30 am - 12:00 pm HESI Scientific Session - The Open to everyone
State-of-Science within HESI -
Cancer Hazard Identification
Strategies; Developmental and
Application of Biomarkers of
Toxicity; and Biological
Significance of DNA Adducts
8:30 am - 12:00 pm ILS! North America Scientific Open to everyone
Session - Chasing Zeros:
Prioritizing Responses to
Unexpected Contaminants in
Food
2:00 pm - 5:30 pm HESI Emerging Issues HESI] Members, Trustees,
Committee Scientific Advisors, and
invited guests
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2:00 pm - 5:30 pm ILSI International Organizations Committee Members and
Committee invited guests

5:30 pm - 7:00 pm 2007 HES]I Scientific Program Committee Members and
Planning Committee invited guests

5:30 pm - 7:30 pm Special Session: Planning for Open to everyone

‘ the Future of Novel Foods
January 18 8:00 am - 1:00 pm HESI Board of Trustees HESI Board of Trustees
and HESI Committee
. Chairs

8:30 am - 12:00 pm ILS| Research Foundation Open to everyone
Scientific Session - Hot Topics
in Risk Assessment, Obesity,
and Nutrition

8:30 am - 12:00 pm -ILSI North America Scientific Open to everyone
Session - Healthy Mouth -
Healthy Life: Oral and Systemic
Well-Being

2:00 pm - 5:30 pm ILSI North America Scientific Open to everyone
Session - Long Term
Consequences of Early
Exposure to Diet

7:00 pm - 10:00 pm Closing Reception Open to everyone

January 19 8:00 am - 10:00 am 2007 ILS! North America Committee Members and

Scientific Program Planning invited guests
Committee

ILSI Japan¥%

200652 21 H (k) ZFRi

HRER B2 GOL, TREXSERR)

B1EILSI Japan TA THA LU R - Y 2RI I L [RBEDRE - Ri]

20064£2H21H (¢K) 13 : 00~17 : 00

HER R 1FE 1015 G, TREXEHE) Th
FE REREAEEEA  BARERESR AR (LSI Japan)

<TATFL> H1EE, H28 I EE160%. SME3,000M
13:00~15:10 ILSI Japan &R WA IEI BT B WERE

1. [ILSI Japan & & &I 2GS RERE |

4 ZH| (ILSIJapanBHEEMEFESE. 4 ) —#)
2. [BROHIECE (TCA) 7y L b5 #5E8) '

(AR — (LS JapanFlE2,/ 47 7L — = HFEE. 4> b1 —6)

3. MFRMFREIC &5 RTFOERICE Y s MRRE L L UREBAEMAORD M4 ]
EAEEL BE (ILSI Japan[FlER & /MBI RER, W=F1L A 7 —X)

4. BT VX35 HEH%]
$hkZHE (ILSIJapan[FEfe,/ FL A X —ARIEE, ZREL7 27 -74#)

ILSI No.85 — 75



= W

15:20~17:00 5Bzt
5. 15:20~16:10 (HEEEE107 % &)
[RF - BRRE Zhh 0] b EZER (NPORWEMEEAZES
BROKEZTREERRE. ARREZE2%EE, INHKEHER)
6. 1610 ~17:00 (HEEILE107 & &)
(W22 77V BT SERH]  IHEZR (BERERFEZBEIR)

<TRE> 17:20~18:20 15T : FEFESE 155 (B HIV L]
HME © 2,000 (kE504)

V. RHOBHSE

RES L E 21— (Nutrition Reviews B&EER)
B14% 212 (2005/AUTUMN)

E B MEASE RO T v ORE
NFy v —FTFHRERTF I
SO AR — R Bt TiHOBAE A
REDTUVLF Y BV ISOE—MTEPUT LY Y HDET
H & RERDORERD KEMEWFEN~ — 7 —, CRIBES 7321253 55958
REVATA Y EBHBIEICLZHINY 27— BHEY 4 I Y OEENLEE
MEEARBRIINT 2 I VKOBERIY 7 I VKOREREL €7 3 VKEB L U7 DL E#EE
IRET 5 ‘
FEFYOEELRERNR | ERHEERFEIIBT 5 L2 3 Y OBE-—FRBE L ERER
HAOEME: A 4K v oLy Fu—sa—AKH DR L BIR

Ml 0 2,205 (BiA) (k. 2,100 328 : 210, /M)
HikRTT (Bt Hﬁ:%&u%n)uﬁ%i@%?&n(%Etﬁ%ﬁﬁ)

76— ILSI No.85



M
H

V. ILSI Japan HihE¥

ILSI Japan BRI, F— o=V o S BABRHLARZNZFITE T,
TELETOSIZ DWW TIZILSI Japan Tk — 4 X— U & TE T &4y,
(http:/ /www ilsijapan.org/ilsijapan.htm) -

O EmHiTY
(1IL—]

- RRRZ2[CBU EHIEERBREHEMArOEE
V) =X [Za2a—-bMUF I I ZOREMEADISAH] —11—
Packaging the Genome to Accelerate Biotechnology
- ERPRREEIE
c2DDT—RFI—VODOREET
BROTZEHEREBRICKD 7 UIF—~EZLHDHD
- GRERCRERZEDY —XYEZERDT
« ILSI &ZFU A UEHFER Dr. Isabel Walls &S
—XKECBIFBDYURAFUTF ( Listeria monocytogenes DU AT—
+ ILSI-IFBIC / ILSI Japan\A A5 /0QV— - YURIDL/ D—Iav T
+ 2nd JOCS-ILSI Japan Joint Symposium 2005
[HBE TR 2R RFMOMEERAERBEITROFHLLEIE
- FAO/WHOSEIBRISIEETHE £2801—F v I XRER (BR) HE
- ZILSITE
ILSIERIBREFFMFA (HESI) |HE&K. Dr. Holsapple &H
c 7Ty vacUR—F§
ESERRYAVHAFEESR
—RBEROVEVRROREMMHEICDOVWT—
BRIYT—tEZF— [INTU Y IAIRAEREBEE. BEESKEOH

- BROTORK & RE
T&hd]l CEOHULE

s Y =X [NILA7 L — LOFSEIIRL] —13—
BRERROEMWEEBRDEE

V=X [Za-bMIF /I 7 ZOERMEADICA] —10—
B VINVBEBKUEBY I NVB NI T N IBBRTF RO
ConAFERIFNREMEHER——DNAR 07 LA [C & DM T—

- ARAADOREENEE (2005F8) DOF#ESEOFE

« I A BFVUFR

—HRBITAFRICHIT DR —
- Functional Foods in Asia: Current Status and Issues
- EEOEIHFRE - BEERYTSA MY UKRIDL

ILSI No.85 — /7



= W

[FEEIRL(EREIEE - TR

1. BEOHESDSHIAFEERE

Jih— MREHDSDIEF YR —

I. BBROBEDSHIFEEE

IEBOFES. IEREDSBREIEE—

- FAO/WHO SRIRRFUEEHE £3I3EI—F v I ABmMB b=
=033y TRE

BR7 I /BOBFEROFHHECEY 38487 —ovay
A DEIRIUE Tl

ILSI-HESHI # VIO BDO 7 VLY VikICB T iEER
 NAFAVTFIT v IACHETIEPIERS

ILSHIFBIC / ILSI Japan/\A #F7./0Y—- Y VRII L/ D—o 3 v TEBEE

[R#E S L E 21— (Nutrition Reviews BA3EER) ]

s i SEFEEMIEEHEE & EIRBIIRDEER
7o VU7 = F—RHOAEE SEROHE
] &1 AVAVVERGEEH BRI SOWEINBRIVEY, VIRAFY

PR S FTEER D LR
A ORERTAFIEREREDEONESHEZERL S DD
RMERNERE—RRIIn-SEMHEYT TUXY NORED Ty hEEDD
HRERR: REENRESE
BEXOBE : REORREEREVIHI

5 i IERICEY 3FF0OBGTFRESHEICS IR
REZ, BSKLUIERHARICSI SBEILFRIE
ST EIMBSHAEEC & 2 BIEFRIZORE
® 5 NRYREOERE A /U /EEEEORFR—EERIHAI SESNAR
YURIIL 1 BABRAUVREZLH —HEREICSIIIRAA RS-V AOEHR
FEREDRAT A -V RCHIT D IRIVF—ERE—SFEBDOHEEIEA
IRICH DD B FEEIN—ERBICHET DL DL
HRICEREY 5 hiEREE S M DRF
BFxO8E 1 BFEAOREMEE - REENEEDRIR
[AEISMBAARRIRERSR] (B IBIEEMIRE] OME

78 — ILSI No.85



= %
R - TAYVY - BB
EEE ' RITER 5%
ERRERAER KEEIAD T E1EIREETS VLT | ERESHEERD 1993.11. | ‘54t
ERRSE#ER SRR E (E2@REE I VL7 | BRSHE D) 1996. 4. | EE#
EffSiREES EECREZEEIRREEI VL7 | BRSHEER) 2000. 5. | EB#t
EEREEES ANZRTOE— 3> ORFE (B4 [RBEETA DT ] ERSHERSE) | 2005, 4. | R
REPLEL-BIE | 70y TREL D ORIV LHERER | HREECE T3 HE— 1996. 4. | EBEit
REFLEL-HH5 | [EHeRE] —BEEELBEEIALO DI~ 1997. 2. | BB+
REFLE2-BHE | R ALEBFSHI S I XTF-JERE] 1997.10. | BES#t
T-%2F - TN-TRE | BEADNRE 1991. 1.
ILSI Japan Report Series | BEDMEILAEREE N1 F < —H — 2002. 9.
ISIF-0y 1T/ 57790 -3 | REOE MEEEICRIITHE (BR) 2002. 7.
Z Ot BREREZ (BES5HR~F 8 (“Present Knowledge in Nutrition” $83R) ER
Z DOt HROBZIEHOEA 1097. 4. | BB
% Oft SEEEER IS EEGWR) 2000. 6.
O menas
wEE RITER kS
HRBEB/EE BRICE T ZREEARROBRRERE 1998. 7.
MEBSRES 1+ E232ER “The Status quo of Functional Foods and the Subjects to be Discussed”| 1998. 6.
MREBREE BEMAESOBRRS—RIENRILESIEICET 31RE— 1999.12.
MRABRHEE 525 5R “Health Claim on Functional Foods” 2000. 8.
ILSI Japan Report Series | BARIC & 1 2 aeE R AFE 2001. 8.
ILSI Japan Report Series | HEEMRRFIFEANI T L — L 2004. 1.
o
FRE RITER 5%
REBSHES IN— LROSRE SR (NILSI - A v — 15U/ 1) 1994.12.
MARSHRES ANEEEORE S (TILS1 - 1v > —13Ifn) 1995. 6.
MABEHES BEBEORE L@ ([ILSI - 1> —1FIfHv) 1995.12.
MAER=HREE ADH—ZORELBE— 1997. 9.
LSIF-0ytE7579Y-X| MREDRE &2 (F : BB ELORR) @R 1999.12.
O rezx79/09-
waE RITER &E
EfR=aHE R A ARETHERRSCAD < 1994. 4. | ERB4t
| (S1 150 /09— BRARSERY LR LABER) "
MRBSHEE N ARBOHEHWZEDZEREBHELT 1995. 6.
MERSRES BETHRREIBREEET S 1999. 7.
MRBowEE EETFHBRZBRZQ&A 1999. 7.
ILSI Japan Report Series | £ X =AM ECRBAOBETHBIBHOLAEK-T 2001. 4.
% Ot NAF 77 /00— R (IFBCHREERR) 1991.12. | BB
Z Dt FAOWHOL K — h [N 1 A REOT LM | (5 1 AEMRSHERR) 1992. 5. | @E&E#t
20 BRICHV S N 34 & 1Bz FHE A MENO LM 200011
(F—2va3y70avt ¥R - HL4 K51V 8R) '

ILSI No.85 — 79



= W

O wm

wEE RITER %
S BB LRI L EEEERE
EFRS A (LS Japan20 BERAERE S LR U LS - AR 200812, | B
e —— Nutrition Reviews -International Symposium on Glycemic Carbohydrate and 2003, 5
Health (ILSIJapan20BlEEE2ERE Y R LB EE - RERR) T
ILSt Japan Report Series | BEADMEEISEMBSEFME (GRE) ORRICET 2 EARBATREE 2005. 3.
S13-AynE/5575Y-3 | BRAKALSD : RE &R 2004.11.
LSIEHEE/ 7375~ | FEERE - BE—H LOHIROFE @R 1998. 3.
LSIBEE/T5790-2 | HE—EWFN. FEEW. HSi s (B 1998. 3.
LSIREE/ 7575 U-% | SHb-FRAEkRE (BHER) 1998. 3.
ILSIBEE/ 757X | SREZF—ATREM L RRF (BER) 1998. 3.
BEHOKRE - EELOEME
Tt (Am. J. Clin. Nutr., Vol. 62. No. 1 (S), 1995 #83R) 1999. 3.
O =neM
wEE RITER %
ERf=HEER TEMHMEERES >R T L , 1984.11.
oA MIBROREFEEE AFRR-—MIBRELFICSVLIBRNBEE—
MREASHEE - (TILSI + 4 s —] BRI 1995. 5.
BRICEHBHER (TCA) TOERE LM%
ILSt Japan Report Series | A Musty Odor (TCA) of Foodstuff: The Cause and Countermeasure 2004.10.
(BAREE - #E &)
ISI3-0y1E/537%)-X | ADI. FFE—BERE (BR) 2002.12.
ISI3~AyNE/ G779 -X | BT LILF — , 2004.11.
Z Dt E2IBLUTIRINBEOYIITEIA b (BIER) 2001. 5.
: BREPOT VLTI FOBEAOFE (R
% Oft (20026 A25~27H FAO/WHOEREMRZEHEE 2003. 5.
Health Implication of Acrylamide in Food #15R)
Z Dt FEMEIFER M B — Alicyclobacillus B — 2004.12.
O zof
w2E EITER fwE
ZDOfty TN ERE (BR) 2001. 8.

80 —1LSI No.85




]2
i

VI. fieEE - BEOTRN
ILSIAER - &XE % & CICBEEBGLSBERT L BRI UER (FBERICTRE) 228 LET,

RRICERTIFRRAMBEFOUR Y
Foodborne Protozoan Parasites
International Journal of Food Microbiology Vol. 103, Issue 2, p207 ~ 227, 2005

ILSI Europe® “Emerging Pathogen Task Force” #', BHiiDFABERHE % “International Journal of Food
Microbiology” 12 R L 723 Th %, .

BEREEROFEMERED ) X 7 2B 3 3WE T, “Cryptospordium” , “Giardia” , “Cyclospora” {22\ T
BENTWSB, £7- “Toxoplasma” 12OV T EHHIZEIR XT3,

RIS, BRENEEBABERERE L 3BENEL . EHBER Ty — 2 ) V7 - - RTX 5TV ZAIBEL &
BLBRENTVS, FREIIARPTHEEIL 20, KRTERDS 5B T, ¥» A4HT5:0D, 7
FFe— B38BT A2 BHEHPKD o h3, TO/MICOE, BENEEhTW3,

Za—-bMIYFIZOR KA FZHABRDRBHAAICRE TR
Nutrigenomics © The Impact of Biomics Technology on Nutrition Research
Annals of Nutrition and Metabolism Vol. 49, Issue 6, p335~ 365, 2005

ILSI Europe® “Nutrition and Genetics Task Force” #*. BERCOFEA R % “Annals of Nutrition and Metabolism”
KRB LZELTH 5,

AEIZ BT 2RBOREIDOEMS 2T 52 FHELLTD 73944 32 Z ! Biomics”
BiioF AL, e 5 R FEMEIZBAL T, Nutrition System Biology # MO R EMEMEL LT 6 A, 7/
IR, MIVAROYUTMIZR, TuTFAIVA, A AR I ZAORBLERIZOOVTL Y 2 — ER=8ET,
AET &BIR T ZRNBE 4 2 BEAFlE LTRB XA TS,

ILSI No.85 — &1



N\

(=)= OB - &M, [BARALE TV T 25 0OKEE]. [GMODHZEBME]. =1
—tNT I 2AERE] F.OXSVEENTHOBEETALER - MEL2BEHTLTETT,

wE®BSD

BARBLTOSMEDT =X 7 T TOBRIGEER KD D, BEB-FTENTL. PEPERIZEZEE5E
BILTOWBNERHFUIO6RT, 25T NTADHNTEROA =X 2E - C, BHI—FEOR & F L i
Fho, ZORPEL=ZF)VFEINIFS I IDIIBOEBS>TLES=DTH B, hAL, XEFEERE
BEMPATOR LB A 504XV 2E5bhTLE-7DTHS, ARBEAFLLEE L., #EIZE
FLEZERIKZ TS, B TEEMEEIZHDRAF 3 v OBIZEEWAOEFR L HITFHTH B A, H
SRIZBDNA Fa v DERYHEDORFKIIESTHRNTH S, ZO4 FavELFANRN-T - HTY AV
FE LT, HEFEFIIET A MBEBOBEMER - FTED ., OV TSRO RBEMEFICRT DL U CEERE-h
TW3, 3-8y STRIOEROPBEI SHPIZIT T, 75V R - FAYTHROTERSE L LTREX R
TED ., BEDOHEBESTD 5N T3, BARITIIHL00FERTICER L T 52, BESHE L TOREITA
chikiy, ZORDDIZ, 2 -0 v/ STOREFHABNETY 7Y 42 b & UT (FREESE—»ZRH) ]
FTENTEHD, WHELELT, HHIEBATE S, ¥ 7Y AV M E2RECPOEDRAOAELEFAHTS
7DD HFREE D THIERVDTH 3 54,

(31




A=
mSl JAPAN No.85

2006F2A ENRIZETT

KFEFFEFRENEA
BAFERERFHZER= (LS JAPAN)
HER KiE—
T102-0083 R &8 T HX$RET2-6-7
#HETR - KEJL1B&
TEL 03-5215-3535
FAX 083-5215-3537
F—L~N—Y http//www.ilsijapan.org/
e ELEE ANE—
REZERZEE
FA—K (BER).
BB TEE. BHET.
BIARFTETF. ELAR—,
O EREBA. KREETF
@ x = 7
ARl : (BR)Va——1>

(EETER - mBEZECEY)
FESEam



CONTENTS
* Recent Achievements and Future Prospects of ILSI Japan

® Applying Nutrigenomics to Food Sciences — 12 —
Effect of Polyunsaturated Fatty Acids on Gene Expressions in HepG2 Cells
— Approach to Comprehensive Effect Using a DNA Micro Array —

e Tea and Health — Mechanistic Aspects of Its Health Beneficial Effects

e Mechanism for the Enhancement Effect of Indigestible Oligosaccharides on
Calcium Absorption from the Intestine

* Proposal of [Doctor of Medical Nutrition]
* Dietary Intake and Bone Health
* Safety of Edible Mushroom: Sugihiratake Poisoning

* Basic Principles for Safety Assessment of Foods/Food Ingredients without
Sufficient Historical Evidence of Safe Use

* The Attendance Report of the 5th Session on the Codex Ad Hoc Task Force
on Foods Derived from Biotechnology

® Flash Report
— Establishment of Nestle Nutrition Council, Japan and the Public Lecture
Meeting “Latest Topics of Nutrition: Well-Being of the Aged Society”

1L.SI japax




