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Dear Tsunoda-san:

I heard from Mr. Fukutomi that ILSI Japan has
elected Dr. Shuichi Kimura as its next president.
For the record, I would like to say that I enthusias-
tically endorse the nomination of Dr. Kimura. I

am sure he will serve ILSI Japan very capably in

/s

this capacity and carry on the strong tradition of
leadership established by Dr. Obara and that you
have continued so admirably.

Please accept my most sincere thanks for the won-
derful job you have done and for all the new
growth that has occurred as a result of your guid-
ance. I look forward to our continued association
and hope that you will continue to be involved
with ILSL

I would love to see you when I come to Tokyo.
You have been such a wonderful person and I will

really miss you. Warmest personal regards.

Sincerely yours,

ook

Alex Malaspina
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Summary
Nutritional Aspects 6f Lipid-related Substances and Views on Functional Foods
Dr. Kenshiro Fujimoto
1. Role of Lipids as Food

The role of lipids as food includes: (1) nutritional aspects such as supply of essential fatty
acids, metabolic regulation of serum lipids, (2) effect on food properties (shortness, etc.) and
taste enhancement, (3) functions in meal preparation as an excellent heating medium for cook-
ing. Therefore, the comprehensive value of lipids should be assessed based on the above fac-
tors.

2. Intake of Lipids

According to the National Nutritional Census, the average energy intake from lipids by Japan-
ese is 25%. This is within the desirable range, not requiring modification. However some indi-
viduals excessively ingest lipids thus, requiring careful attention.

3. Nutritional Effect and Balance of Fatty Acids

Fatty acids found in foods are broadly classified into saturated fatty acids, monoenic acids and
polyenic acids. Each fatty acid has its own nutrition-physical functions, thus we can not simply
say that certain fatty acids are good for health while some others are bad.

Therefore, the fatty acid balance is very important. The current status of the fatty acid balance
in Japan is thought to be almost ideal.

4. Structure and Function of Lipids

Edible oils and fats are triglyceride. There may be some differences in nutrition-physical func-
tions depending on the glyceride structure even among those with the same fatty acid compo-
sition. Lipids with certain structures (structured lipids) can be functional lipids.

5. Special Effect of Trace Fatty Acids

Several reports have been made on the positive or adverse physiological functions characteris-
tic of conjugated fatty acids, short chain fatty acids, trans fatty acids and odd-numbered fatty
acids. To evaluate their effects, we should examine the intake of these fatty acids.

ILSI. 1/ 32— (No.47) 96.6 { 11
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6. Diet in Japan and Foreign Countries

7. Future Diet in Japan

Key Words:

Japanese have the longest life expectancy in the world, and the average future lifetime at the
age of 45 is also the longest. This is excellent in terms of the prevention of chronic diseases in
advanced age. Elderly people with slightly higher serum cholesterol level are reported to be
active and generally live long. Nutritional guidance in the Western countries where the fat
energy ratio exceeds 40% can not be simply applicable in Japan.

Diet patterns of the Japanese substantially differ with the generation. Fat intake by children is
reported to be similar to that in the Western countries. Therefore, there is a possibility of high
incidence of chronic diseases in advanced age in the future.

Oils & Fats, fatty acids, lipids, triglyceride, conjugated fatty acid, short chain fatty acid, odd-
numbered faity acid, fat energy ratio, chronic diseases in advanced age.
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4 Mean daily intakes in elderly subjects

Men (n = 101) Women (n = 168)

Energy (MJ) T 6.15
Protein (%) 16.4 16.4
Carbohydrate (%) 475 47.9
Fat (%) 35.0 354
SFA (%) 16.5 16.3
MFA (%) 3.2 13.2
PUFA (%) 5.2 6.0
Cholesterol

(mg/M1J) 45 43

(mg/d) 350 265

! Age range 60-100 y, free-living; number in parentheses indicate fatty
acid intake normalized to 100% of total fat Intake and all percentage values
are percent of total energy intake. SFA, saturated fatty acid; MFA,
monounsaturated fatty acid; PUFA, polyunsaturated fatty acid. From ref-
erence 153.
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KR LENFROT 1.76 (1.19~2.58) 0.004

(Muldoon MF et al: BMJ 301 : 309, 1990)

X2 FROIVRFO-NBRELNSDOOHE

. FEHTOWN S >REE /2 (%)
JLAFo—N
50~59 (%) | 60~69 (&%) | 70~79 (%) | 80~89 (&)
ET8 011 017 5731 (16) | 424 (17)
E®® 0/38 2/66 (3) 9/145 (6) [ 2/81 (3)
ERDE 3/79 (4) 2797 (2) . 9/154 ) | 267 (3)
= HE 1/40 (3) 2/76 (3) 4/64 (6) 2/29 (7)
p = 0592 p =0.509 p=0.033 p =0.005

Piliid{La LA 70— AMIHEDLD 3 LR TFo—ARIDARIOE
(Morgan RE et al:Lancet 341:75, 1993)

50 —{(%)
ke - Lo
[ Med.
1 High
30—
3t
)
;20— &
=
10— & =
0
= T

X8 7INTILERTE
% p=.007 % p=.063
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<gafnfsirBeHLEHL >

B DOHR TiX, E4 ORI T &
BhH), BEICEH®RE 1 %M 72FICLD
LabAsu—nuwhHEEn sSWELET 2%
K10ICRLE L7z SYURAFVBSE—FLR

| T4:0(ZYRFY B)

| 16: 00 LS FB)
tr18 : (S v AA 94T &)

12:0(39 U V#)
0.5+

0.0-L BKk{LH
18: 0(RF7 U B
cis18: 1(F LA VB8

-0.5-
| cis18 : 2(Y /=)

10 BEICHERE%E 1 %MA~&ZDLDL
aLZ25-O-)ILO%4t

B, F=F Lo TEVETHENSNVIF
BELLETFEb0w, 277 YBRIIEL
HRRTIFHLHWVWTT, PTVARICDOW
TEHIVAFUVRIZETEZWIZLA LTS
T, NP EDLRLTWAEDIZLDLIIZ
EF, HDLETWWB I & TF, hofafii
BETHDLDEITAEW) F—45% 0D

TTP, BILAFO—VIZHWNTAELDLD
L2 LSRR, N UVABOEEIKE

WZ LRI P TS, LERHERATHE NS

VABRBHEN1IHH2 g <HVTTD, Bk -

KEFDOSEIIB-TVET AL, MECR
EDTH->T, HEATEH I OREOEIUIIE)
REEACIC OB EFILEEIETH) ¢
Ao

SRR D LEF LS 2 LIz owTil,
RRHTVIETTAH, RSIWRT LI, 2
afFyIMEF LA VBORERR B LAEZ T,
13121 : 2<H0VDEEIZT Y POBREDSW
W, BFICHAEROTHICARSIEL L —F

20

BWEEIT—%0HDTT, NVIFV
B. LA VBZ23 . 7DVITHE—F
BESWW, ERHICIISVIFUBES L,
{T3%SHWTTRS, ThiCEHIEE
o 2 HTERERVWE W HELND ) T3,
i b3—2Wz Ty M X HER
BeR) I L2, MIDLHIT/N—AHE

®8 MMEHMELLED?

RmHTYv FOKRED LINS/MEEIZT @ 2
Hopkins et al., Can. J. Biochem. Physiol., 33, 1047,1955.
S (DaFv ) M=1:2
Murray et al.,, Can. J. Physiol.Biochem., 36, 653,1958.
S(16:0) /M=3:7
Beare et al., Can. J. Physiol.Biochem., 41,605,1963.
F 4 3xH(16:0883%)IC16 : 0FMA S L NRRE

450

Weight (g)

100 ——vr—r———r—r

0 1 2 3 4 5 6 7 8
Week

I, Palm oil (PO); A, P90S10; X, P80S20; @, PS0S50; A ,Soybean oil (SO);

O, Canola oil (CO). For abbreviations, P90S10 represents the diet containing

10% soybean oil in palm oil.

Miyazawa et al., Biosci. Biotech. Biochem., 58, 1794, 1994

(11 The Weight Gain of Rats Fed Diets Contain-
ing 10% Oils for Two Months.
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KOzt 2 HRTREE Lz, 2OHFE.
—FBREDOE N NDIIN—AHOART, ik
V)= VEBORZIZEADDTTH, KEiH
ERX—ALWE]L D LICRBERLD IO, AEE
2o THRESREWE W) Z b T L
7oo COFRIIBERURDHY T LOT, K
L) HTIEBNENHBESA -3 PR
WEWS ZEDFEZTT, EWBERETV
DTTH. BAFEFBIES VWb ITIRE
WEWSZETT,

<E$HPUFADODLEME>

B PUFAOHICEn -6 R_RTRET7IH
KU, n— 3R TR FayAFSUoB%
FARIZ, REHISTIE 2V, 209220 F54 K
VIVBPHY T, YBEIEFFOCI18D

JRIFER D RO TERE NG DT TT A,

DEERFRRENTVIEESEH Y T (&
9)e AEDDIFRTT VS, FAEMERITRIE
DENETNRDOCISOBPLTIXF FVB. &
AN C20 FagAFH vy BAOEERK
R IIRIEET, RRCLER TIPS
HHRENTVET, FIZIET7F FUBICD
WT, B—VY eV FNV—T8, TIF
FUVBRZDINI 252D ERORKEED
BEVFNENL L W) T E2HLTwETL,
REBICDHAR25 2 2WEHTOREIGE
NALZEPBEERTVWET, FHIWnH I L

®/9 REPUFADLRESFTRIRE W T LB EH
C 18PUFAD S D EMPUFALERAT S5 E

1) e
2) BEKRR
(1) Zellweger syndrome
(2) Adrenoleukodystrophy
peroxisomes [C R B
(3) Attention-deficit hyperactivity disorder
(RED3~5%)
(Stevens et al,, Am. J. Clin. Nutr., 62, 761 (1995))
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PoEZXLE, FERBTEREARU I B
EHOVENGHBIEBVET, 17 EESY
ELDE, EPAR5XABICTI% PVl
PRIECTSE52hweE, GLAEPA%RS
AL EoTT7I7F FVBOLNIVHIE
TLT, RMOBEBFTIFENS ZEWREFE N
TWEd, PS4 RERED LD
TIH, TORITRLEZA), QIZD2DWTIE,
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SV FETIRIMEORMEKDOD HASE
FICETLTWAZEWRENTVET,
rZBER % b o 720, Q)DOEETEER
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EEBE TEEDE->TVAENEVTE XD
BLAEXLEVI HOTT, FHIZZINL
ThhZF)VIERFD Y TTH, BEOH
3~5%ICTINVHIEEFEH B ELEbILTW
5, CNERHBAHL OBRFIREI L
TWETDT, FOTF—A2BALIZVWER
WET,
ADHDOFHDF NV — FIXIEE ZFHD
TN = TR THREN DT 2 FEITE R 2
TWRHRECKREREND), BOBETHE
WD) T, FOMHBRET BT, R
v, BE SRRV, MEDH L L EORERY
AONFE T, LIEBIHERRZEE LKDEJME
BEIToTKZRECRLELERSEA
EBHILENRTVWE S,
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FHESALEL O Bt % £101CRLE LA2s DHA
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BEEEVDVET, FapRVIZ VRO
n—6FICADHDOFAIXIZ- X K
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10 Fatty acid composition of total lipids isolated
from red blood cells (RBCs) of control sub-
jects and subjects with attention-deficit
hyperactivity disorder (ADHD)’

: Control subjects ADHD
RBC fatty acids (n=35)j v (n=46)
area %
Saturated
13:.0 3.89+6.03 488+ 5.85
14:0 0.08 £ 0.18 0.05+0.16
16:0 16.44 £ 1.73 > 15451 1.78
18:0 1454 + 1.64 1432+ 1.62
22:0 0.87 £ 0.89 < 1.23 1 0.90°
24:0 3.12+ 246 348+ 2.25
Monounsaturated
18:1 12.37 £ 2.01 > 11.26%2.33
20:1 ND* ND
24:1 2.04 + 1.60 2611174
n-6
18:2n-6 9.70+ 154 9.28+ 2.24
20:3n-6 1.73+£0.63 1.72+£0.82
20:4n-6 15.12+2.39 > 137412752
22:4n-6 5.21+0.90 > 472+ 1.07°
22:5n-6 0.27 + 0.68 < 073+ 1.18
n-3
18:n-3 ND* ND
20:5n-3 ND* ND
22:5n-3 154+ 1.35 158 £ 1.51

22:6n-3 218+ 1.45 > 1.61+ 1.31°
Totals and ratios

3 n-6 fatty acids 32.05+ 4.46 30.26 + 5.38

3 n-3 fatty acids 372+ 277 295+ 259

Zn-6:Zn-3 8.01+ 347 10.63 £ 6.36

’ % = SD. Variables weré analyzed by using Student’s two-tailed ¢ test.

Because some of the variables did not meet normality assumptions, ¢ tests
were supplemented by a nonparametric method, the Kruskal-Wallis test.
Eight samples from the control group and.seven samples from the ADHD
group were lost as a result of experimental error,

*3.8 Significantly different from control subjects: ? P < 0.02,? P < 0.0,
7P <003,°P <006 '

* None detected.

TTH, FREIEERDDFRA, C220
n—6BERRILE VAN —3EBRZE.
BICDHADPTHZE, IO THWATERT,
ZOIWVWDTENPSEZET E. ADHDIRF
AYANZHICBHPRZRECH S A
hEd,
CDFERIZI72 D OB EBRDOER &
DOBBHBEDT, BIRECRE L, #i2b
7y FCERBORE R LT S HEHREFRH O
REEE LT LA, oo —#iZidn -3
DIRIBRORZEZ 52T LT, ko7 v—

22

T EEOEEEEY 52 F L, n— 3K
ROBPSET N2 FAE E 5T 3BT,
—HCEn—-3RZEE5 2, ~BFILEAET
NTHSDHA%RS5 2, OBCIXY /LY
Br525L0n)EREY LT L, FHRR
FTALARICIIAEFEEZH2HDICESL, v
DL EYBMIRBIC S TERZ LTI LA, K
RIZEBONSRNVORTTH, TIZ220L
=S TFWHy, ELLL0T Y THELT
LEd, CHANER B ERBFICEARDO R
HHET VTBISHEITLET, ORI
MICETLAELAN=S Y TERLFRONRSY
WEHEZLERNEWRLY FFRELELT
BEXoNBEEIEBRELTBYVET, HO
RENVEHULIEDT o LHEZ 51 LOKE
R TE IR A,
CHALTMBSOVDOHERTHEZ LSS
D% TEFER CTHB L -0 -I13TY,
WEIZE LSRNV EFL2BIEKE, T
VEHLA-ERBETH > ZHEERLTWE
To TT2HIER ICIERICE 2 L100% 12 %
5OTTH, —BREFPENDIEIn—3%7F
S ERZ LI 5227 Vv—"7 (Def) TT,
TobREMEER 7 NV—T (Soy) XD
EED IO TES, BIZE) /L UVEE

‘o

\_

/

. )
H R V
SOL NS,

u ;. < (2)turn on the serve lamp
Q (3)correct response
O NI obtain pellets
{1)turn on the lever lamp —,:

— o

w R n
{3")incorrect response

g
|V
N — S - Uﬁl

(1" )keep lever £sh on

12 Design of Light-discrimination learning test
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(LNA) 252 7:8ickrhEd, DHA%
BRIV TREIRZEEILTE-&0E
BEERLTFREIFTRVENIEREST
L7 DHAN—TRERBITCREE
EH0WIEL. EBRABZELTVWEWVE
ES52ebhrUET, ENFODHZBLEC
FERICHLTWEEW) ZENEZLINER
Wi,

1HOBEATD) LB RTIVEFL 72
ERLIOPFHIATYT, REZFII—FFVF ¥

Correct responses / Total responses X 100

Sessions

13 Effect of dietary n-3 fatty acids on percent of
correct responses per total responses of rat
in the brightness-discrmination learning test

250

Number of total responses

Sessions

14  Effect of dietary n-3 fatty acids on perfor-
mance on number of total | responses of rat
in the brightness-discrmination learning
test
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HFxEHMLTWBEIERDLRY TS, TF
PHEINEIREVEDL2DHNETRTAD, &
EEELPEVITNVN-TBIRZET. DHA%
HBoLITN—TRBEFTVREITICW-LD L
TWBEEIPELENTS, LWnHTF—%
PHAERMCRABIHLE Lz, Zhidfiz
ERRFLZEDEZORVBEIZODVWTO
Stevens D L BRAH B L HICBEVE T,
RORBICIIEEOHEBFEETH ), #
Blrdrllgr 52 5L, #OR#E%E5 272
L) ZEFERHEEBICEESI R, VAKX
VADNKEL BB EVIHENH - T, BH
# (long-term potentiation) & Ebh T ¥
3 (H15), 7y FOBEERIMB L, W%
fEoT, IDCALEVH EZAIIEER
LBREANT T, NVARE5EZ2/2EEDOB
LrWiRL CR&gL., ‘EOKE S, /X
52T RIS F CORBERSE
T, KICEBAE L 2UdEIE EREH55H

/f7ﬂ\‘~\“\—qn3:~_=‘.~_.'w\~._
ﬁ’l{ amplitude
L~ ps

latency

A:sliced hippocampus:®

B:population spike response of the Schaffer collateral pathway to test
electrical stimulus(200 usec)

Stim,stimulating electrode;Rec,recording electrode

alv,alveus;fim,finbria;fiss, hippocampal fissure;gc,granule cell body layer;

uf,nossy fibers;pp,perforant path;pyr,pyramidal cell body layer
Sch,Schaffer collataterals

15 Hippocampal long-term potentiation in vitro
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FRELIE L2, br) EROERIC
ZoF LA, BIZIEFLVLA VEBRTIECDE S
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16 Effects of perfusion of DHA on LTP of rat
sliced hippocampus
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11),

%11 Tocopherol Content

011 Tocopherol (mg/100g oil)
t—Toc 1—Toc

Olive 6.5 0.17

Safflower 41.0 |adjusted 2.0 {adjusted

Perilla 3.0 1 50.0 26.7 | 30.0

Fish 14. 0 N.D.

‘N.D. =not detected
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18 Lipid Hydroperoxides

chemiluminescence

-

hyperlipidemic piasma
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19 CL-HPLC of plasma PCOOH molecular species in hyperlipidemic patient
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FIG. 2. Changes in the phosphatidylcholine hydroperoxide content
per 108 cells as a function of population doubling level (PDL). Values
are the mean of three experiments and SD. Figure in parentheses
is the value relative to young cells (20th PDL).

Suzuki et al., Lipids, 28, 775, 1993.
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(Morrow et al., J. Lipid Mediators, 6, 417, 1993)

20 Isoprostanes
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12 Effect of d, I-a -Tocopherol on Phosphatidylcholine Hydroperoxide (PCOOH) Content of
Cultured Human Fetal Diploid Cells*

. Cell numbers a-Tocopherol PCOOH content
d fu‘;ﬁ‘i‘r‘lgt;‘;,‘e, {X 105 cells/flask) (ngllO"P cells) {pmol/106 cells)
{PDL) 0 0.1 1 108 0 0.1 1 10 0 0.1 1 10°
45 28 32 27 22 <1 2 24 780 0.5 0.3 0.3 0.4
46 31 32 28 16 <1 2 21 870 0.9 0.2 0.2 0.5
47 32 29 26 8 <1 3 24 1600 0.9 0.9 0.3 0.9
48 29 29 23 6 <1 2 20 1400 4.4 0.7 0.5 3.2
49 24 23 17 3 <1 3 21 1500 16.9 2.1 0.7 187
50 20 19 14 —c < 2 20 —c 17.4 2.2 0.7 -
51 10 10 8 —c <1 2 24 —e 21.7 8.8 0.8 —~

“Values represent the average of three experiments.
bd,I-a-Tocopherol (0, 0.1, 1 and 10 ug/mL medium) was added to the medium.
‘Not determined.
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Table Comparison of Linoleic Acid and CLA

Structures®
Predominant
Geometric [somer
Fauy Acid Positional Isomer In Viva
Linoleic Acid AN AN
9,12-Octadecadienoate €9,e12
ANANANANANAST
c9,11
9,11-Octadecadienoate 9l
[« DN
/\/\/\\/\\/\/\/\/\/dm
N.s*

10,12-Octadecadienonte

® There are é€ight possible positional and geometric iso-
mers of 9,11-and 10,12-CLA (c.c; t.1; o.t; t.c). Examples
of CLA isomers in vivo and in foods are presented
here.l-l.l7.lﬂ.2l.25 . .

® N.S.. not detected in significant quantities in vivo.

Tabfe  Fatty Acid Modulation of Chemically-Induced Experimental Carcinogenesis
Carcinogenesis PUFAs - Reference PUFAs Reference Reference
Model n-G No. n-3 No. CLA No.
Mammary +++ 4 — 7 —_ 12, 13
Skin carcinogencsis
Initiation ' 000 29 000 29 — 11
Promotion —_ 31 000 30 —_ 28
Colon +++ 3 — 6 77
Pancreas +++ 2 — 5 77?7

+++: enhance; —: inhibit; 7??. not determined; 000: no effect.

22

#13 Biohydrogenation of Linoieic Acid by Rumen

Bacteria
Bacterium Hydrogenation Isolated Genus and species
group products strain identification
1 trans-11-18:1 57 Butyrivibrio fibrisolvens
n frans-11-18:1418:0 2 Unidentified
11 trans-9-18: 1 2 Butyrivibrio fibrisolvens

Selenomonas ruminantium
cis-9, cis-12-octadedecadienoic acid {linoleic acid)
Isomerizalion

Isomerizstion

Isomerization trans-9, trans-11-

—_—

9
cis-9, trans-11-
octadecadienoic acid octadecadienoic acid

Reduction Reduction

L 4 N
trans-11-ocladecenoic acid trans—9-~octadecenoic acid

Reduction

v
octadecanoic acid (stearic acid)

Scheme. Possitle Bohydrogenation Pathways of Linoleic Acid by Rumen Bacteria.
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H24-1 BEEEECLIEEHOBRBEL
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o 25T
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Culture time

[E24-2 Time course of dry cell weight and cellular
lipid weight

g/L  25C 30°C 37cC

201
15 7

10 7

1235 12335 1235
Incubated time (days)

] Dry cell weight
W Cellular lipid weight
—~ Beef tallow weight in the medium
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Pathology of human hepatocellular carcinoma
: Early to advanced
Masamichi Kojiro, MD
Kurume University
School of Medicine
Clinical features of human hepatocellular car-
cinoma
Kenichi Kobayashi, MD
Kanazawa University
School of Medicine
Toxicological implications of liver lesions found
in animal toxicity tests
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1) Hepatic glycogen storage induced by an
« -glucosidase inhibitor
M. Ueda
Nippon Shinyaku Co., Ltd.
2 ) Hepatocyte kinetics in rats treated with
clofibrate
K. Tanaka
Banyu Pharmaceutical Co., Ltd.
3 ) Hepatic lesion induced by antineoplastic
macromolecule in rat
Y. Karabata
The Green Cross Co.
4 ) Effects of drug-induced activation of Kupffer
cells on liver injuries
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Shionogi & Co., Ltd.

Report on the ILSI Nara
Toxicologic Pathology Seminar
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How does glucose feeding potentiate the
toxicity of hepatotoxicants ?

K. Tanaka
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Histopathological observation in the egg yolk-

induced hepatic fibrosis model in rats

M. Shirota

Hoechst Japan Ltd.
An unique hepatocellular focal lesion,
spontaneously developed in the liver of aged
Fischer 344 rats

T. Hoshiya

BOZO Research Center
Features of hepatocellular proliferative
lesions induced by four non-genotoxic
hepatocarcinogens
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Evaluation of phenotypically altered
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proliferators in F344 rats
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Point mutations of c-Ha-ras gene detected in
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Retroviral-mediated gene therapy against
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simplex virus thymidine kinase gene
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1) Relationship of cytotoxicity, cell proliferation
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2 ) Dietary modulation related to liver
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3) Effects of dietary restriction on response
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4) Woodchuck model for human hepatitis
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5) Chronic injury - methyl deficiency and liver
pathology
P.M. Newberne
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7) The role of the pathologist in hazard
identification and risk assessment studies
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8 ) Hepatocarcinogenesis in transgenic mice
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Effects of expression of single or dual
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9) Oncogene profiles in liver tumors
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10) Rodent liver tumors and hazard identification
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11) Morphology and growth characteristics of
liver tumors induced by peroxisome
proliferators
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12) Cell Proliferation Apoptosis and Liver
Carcinogenesis
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Pathology of human hepatocellular carcinoma - early to advanced -

M. Kojiro .
First Department of Pathology, Kurume University School of Medicine

Pathomorphology of early hepatocellular carcinoma

Based on the pathomorphologic studies of resected small
hepatocellular carcinoma (HCC) and biopsy materials from minute
HCCs of the early stage, it has been clarified that the majority of
minute HCCs around 1 cm in diameter are uniformly composed of
well-differentiated cancerous tissues. Histologically, well-
differentiated HCCs of the early stage are characterized by increase
of cellularity, irregular thin-trabecular pattern with frequent
pseudoglandular pattern, and frequent fatty change. Those minute
HCCs of the early stage are nodular but with indistinct margins and
retain the portal tracts within a tumor. When tumors grow over
around 2-3 cm in diameter, about one-third of them display
various combinations of more than two cancerous tissues of
different histologic grades. In those HCCs, the areas of less
differentiated cancerous tissues are almost always surrounded by
well-differentiated ones, and some of them show "nodule in nodule
appearance. The areas of well-differentiated cancerous tissues
diminish in size along with the increase of tumor size, and are
completely replaced by moderately to poorly differentiated
cancerous tissues.

Clonal dedifferentiation

We established two distinct HCC cell lines of well-differentiated
and poorly differentiated established from a resected small HCC
with "nodule in nodule” appearance. The doubling time of poorly
differentiated HCC-cells is about one-third of that of the well-
differentiated one. Although poorly HCC cells were easily
xenografted into nude mice, well-differentiated cells could not be
xenografted. Despite of distinct morphologic difference among both
cell lines, the evidences of 2 identical chromosome abnormalities
and point mutation of p53 protein at Codon 242 in both cell lines
strongly suggest a clonal origin of them; possible development of
poorly differentiated cells from well-differentiated ones.

According to above results, it is suggested that dedifferentiation is
closely related to tumor proliferation and progression from early to
advanced in HCC.
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Clinical features of human hepatocellular carcinoma

K. Kobayashi :
First Department of Internal Medicine,
Kanazawa University School of Medicine

Hepatocellular carcinoma (HCC) is one of the most common malignancies in
the world, especially in sub-Saharan Africa and Southeast Asia. Chronic hepatitis B
virus (HBV) infection has been already well documented to have a major role in the
development of cancer. Since the discovery of the hepatitis C virus (HCV) in 1989,
a high prevalence of antibodies to HCV has been demonstrated in patients with HCC
worldwide. Increasing number of HCC cases with anti-HCV has been seen in Japan.
The importance of the various etiological factors depends on whether the area is
one with a high or low incidence. One of the major reason for the increase has
been postulated that the number of patients with chronic hepatitis C infection has
been on the rise in Japan.

The majority of patients with HCC have associated hepatic cirrhosis caused by
HBV, HCV infections, or other etiologies. Thus, patients with chronic hepatitis
caused by hepatitis virsus infections are considered high risk for the development of
HCC in Japan. Patients with small size of HCCs which are often found in Japan, are
asymptomatic for the tumor, but sometimes have symptoms for underlying diseases.
Cases involving symptomatic patients, deterioration in patients with known chronic
liver disease, or elevations of serum tumor markers are suggestive of advanced
HCC:. Hepatic imaging is used both in the detection of HCC and in its
differentiation from other space-occupying lesions. Some of the imaging modalities
also have been used for the screening of asymptomatic patients at high risk.

Surgical resection, percutaneous ethanol injection therapy (PEIT), trans-
catheter arterial embolization (TAE), and chemotherapy are used for the therapy.
The prognosis depends on the stage of tumor and the severity of underlying disease
and, nowadays, longer survival more than 5 years has been often found in
asymptomatic high-risk patients with small HCCs. Thus, high risk group for HCC
has been clearly elucidated, and asymptomatic small HCCs have been successfully
detected and treated in Japan.

ILSI. 12— (No.47) 96.6
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Toxicological implications of liver lesions found in animal toxicity tests

Y. Hayashi / K. Mitsumori®)
Department of Pharmaceutical Sciences, Kitazato University
Division of Pathology, National Institute of Health Sciences?)

The currently regulatory requirements for the assessment of the carcinogenic
potential of pharmaceuticals, pesticides and food additives in Japan, European Union
and United States of America stipulate the conduct of long-term carcinogenicity
studies in two rodent species, usually the rat and mouse. We sometomes encounter
that liver tumors were induced in the high dose groups of either species, inspite of
the fact that the test chemical has not been shown to be genotoxic from the
mutagenicity testing batteries which are required by these regulatory bodies. In
such a case, we must demonstrate that the liver tumor induction is attributable to
the non-genotoxic mechanism and this test chemical is a tumor promotor. However,
there are no concrete guidulines as to what kind of mechanistic studies we should
perform to demonstrate the tumor promoting mechanisms.

Recentry, it has been reported that strong liver enzyme inducers such as
phenobarbital, inducing cytochrome P4502B1/2 enzymatic activity, are probably
liver tumor promotors, because a strong association existed between the ability of
phenobarbital and its related compounds to promote hepatocarcinogenesis and the
ability to induce the P4502B1/2 isozyme. In addition, gap junctional intercellular
communication (GJIC) is considered to be essential for maintaining tissue
homeostasis, and its disorders are believed to play an important role in ,
carcinogenesis. A number of tumor-promoting agents specifically and reversbly
inhibit intercellular coupling of cultured cells. It has been also demonstrated that
different types of liver tumor-promoting agents such as phenobarbital,
polychlorinated biphenyl, dichlorodiphenyltrichloroethane and clofibrate inhibit
GIJIC in the rat liver in vivo. Similarly, phenobarbital has been shown to decrease
reversibly the abundance of the GJIC protein connexin 32 (Cx32) in both
preneoplastic-altered hepatic foci and centrilobular hepatocytes where P4502B1/2
isozymes are induced. Furthermore, the extent of the hepatic lobule occupied by
coincident centrilobular alterations in Cx32 and P450 staining has been shown to
correlate with the ability of phenobarbital and its related chemicals to promote liver
tumorigenesis. Based on these findings, it can be considered that liver enzyme
inducers causing P4502B1/2 isozymes induction and a decrease in CX32 in the
centrilobular hepatocytes are probably liver tumor promotors.

We performed mechanistic studies to clarify whether alterations in Cx32 and
P450 isozyme protein expression occur in the livers of rats treated with some
chemicals such as piperonyl butoxide, fenbendazol and oxfendazole, which are
considered to be liver tumor promotors. As a result, we confirmed that these
chemicals also induced depression of Cx32 and caused induction of various types of
p450 isozymes in the centrilobular hepatocytes. Therefore, the determination of
Cx32 alterations and P450 isozyme induction is suggested to be one of the good
procedures to demonstrate the mechanism of liver tumor promotors.
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RECORD OF ILSI JAPAN ACTIVITIES
February 1 through May 31, 1996

February 6
Committee chairmen's Meeting, at ILSI JAPAN:

Report on last year's activities of individual committees by chairmen and discussion on the future
plans. '

February 9

Editorial Committee, at ILSI JAPAN:
Final editorial work for "ILSI" No. 46 and review on the contents of No.47.
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February 9
PR Committee, at Coca Cola:
Review on the preparation of "ILSI JAPAN Communications" and discussion on distribution,
accumulation, and circulation system of ILST's scientific information.

February 14
Board Meeting, at Hotel Kokusai Kanko:
Review on subjects to be presented to the 1996 Board of Trustees Meeting. Discussion on changes
in board members and ILSI JAPAN's organization. Review on the financial report of the 2nd
International Conference on "Nutrition and Aging", and report on the ILSI's annual meeting. These
subjects were approved by the Board Meeting.

February 27
Account audit, at ILSI JAPAN:
In the presence of the chairman of Financial Committee, two auditors, Aoki and Kawasaki,
inspected the 1994 annual report (draft), financial statements (draft) and related documents.

February 29
Communication Study Committee (preparatory), at ILSI JAPAN:
Review and discussion on introducing of internet communications.

March 1
The 1st Board of Trustee meeting (general meeting) in 1996, at the International House:
The 1995 annual report (draft), financial statements (draft), as well as the 1996 activity program
(draft) and financial budget were reviewed and approved. In addition, financial report (draft) on
the special account for the 2nd International Conference on "Nutrition and Aging", election
of new board members, and changes in ILSI JAPAN's organization were reviewed and approved.
Result of the ILSI Annual Meeting, and activities and future programs of committees belonging to
the Scientific Research Planning Committee were also reported.

March 1
ILSI JAPAN Lecture Meeting, at the International House:
Subject: Nutritional Aspects of Lipid-related Substances and Views on
Functional Foods"
Speaker: Dr. Kenshiro Fujimoto, Professor at Tohoku University
Participants: 70

March 5 - 8
Codex Coordinating Committee for Asia, at the International Research Exchange Hall:
Based on the FAO/WHO Codex Alimentarius Program, the 10th Codex Coordinating Committee
for Asia was held at the International Research Exchange Hall (Cancer Research Promotion
Foundation).
Chairman: Dr. Yuzo Hayashi
Subjects discussed: Establishment of standards for foods distributed in Asia was discussed and
information on food safety was exchanged.
Participated countries: 14 member countries and 2 non-member countries
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Participants: 130
Participated organizations: FAO, WHO, and 15 participants representing 4
international NGOs (ILSI, CL, ICA and UNU)
Participants from ILSI: Dr. Sugita(ILSI), Dr. Fukue(Ajinomoto),
Mr. Fukutomi(ILSI JAPAN, Coca Cola Japan),
Dr. Saldanka(Kellog's) and Dr. Zhang

April 11
Program Committee, at Showa Women's University:
Review on preparation of both Japanese and English versions of the Proceedings of the 2nd
International Conference on "Nutrition and Aging" and discussion on the future activities.

April 11
ILST JAPAN Lecture Meeting, at Showa Women's University:
Subject: International Trend of Nutrition Labeling and the Essential
Points of the Revised Law in Japan
Speaker: Dr. Hiroyasu Fukuba, President of Showa Women's Junior College
Participants: 60

April 12
Planning Section Meeting (preparatory), at Gakushi Kaikan
Discussion on reconstruction of organizations for scientific research and investigation.

April 23 .
Research Committee on Biotechnology, at Shimane Inn:
Selection of subjects, organization of the groups in charge of individual subjects based on this year's
activity program, and discussion on public acceptance of foods produced by biotechnology, and
their regulation.

April 24
Research Committee on Nutrition of Fats & Oils, at ILSI JAPAN:
Recapitulation of the past research activities and discussion on the future activity program.

April 30
Functional Foods etc. Research Section (preparatory), at ILSI JAPAN: .
Preparation and review on the comments on the white paper on functional foods issued by the
North America Branch

May 8- 10
ILSI Nara Histopathology Seminar (liver), at New nara Prefectural Hall:
1st day: Symposium on liver, and presentation of cases and research
papers by participants
2nd & 3rd days: Histopathology seminar on liver of experimental animals
and panel discussion
Speakers: 10 from Japan and 10 from abroad
Participants: 160
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May 15 .
Program Committee, at Showa Women's University:
Review on the publication of the English version proceedings of the 2nd International Conference
on "Nutrition and Aging".
Review on preparation of a bibliography covering nutrition and aging related literatures and a series
of seminars for method of taste evalution..

May 20
Functional Foods etc. Research Section (preparatory), at ILSI JAPAN:
Following the discussion at the previous meeting, comments on the White Paper on Functional
Foods issued by the North America Branch were further reviewed.

May 22
Editorial Committee, at IL.SI JAPAN:
Confirmation of the contents of "ILSI" No. 47.
Review on issuance, contents, etc. of No. 48 and 49.

May 24
Planning Section Meeting, at Ohtsuma Women's University
Discussion on scientific research, organization for investigation activities, activity program in 1996,
and future schedules.
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