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AF V= b vV IRKFEFEMIEZ LRI & 7 0V DFFE &
b bl e R A PERE G ERE B AN DS H

£E RE,IRRE BERY
DRIPHERRIAE TS R, B T3 (K L RS
S

T 5t MIEGRZEME RP) IEMEE, 52
FAARADEITIENE A & L, KREA%RIEEMEE
BT, REFYLAEEINLRVERTH S, RREDIEME
CAREEDORREIZIIFWET VOBEEI’WETH D, A
FI)= b O/ R%E (N-methyl-N-nitrosourea, MNU)
I2&BE t RP O ETIVOFEIL L, * DIREEHITH
ICDEEERT 5.

& RIMNUIE, ¥TR Ty b NLRI—-X
VO RHILOKERIZRE 2D 60, 60~T75, 90, 65, 40
mg /kg - FEAXERFES5 T3 &, 7THOFETHRMAR
DHR &R E THREEEEZBETS. 7v MIH
(7% MNU IZ & 28REZ DO REREF S, Bel-20F
{ME], Bax DRIFTEL A AN—E T 7 I )—DiFE
MHEEAES L IR 7 R =2 XICERT 5. 5

7R b= RICL DBEEMIEE F RP & F—#Ex
TH3. MNUFERT v MBREEZMHEETIVEAWT,
H R/—+ 3FAEHI(Ac-DEVD-CHO) N i F 4 A 1%
B, ZaOF B7 I FOETESE, H30WIEFad~+
YT UBOREREICEY, RMEROBERZIE L7,
¥ & MNU FRBEZHEMETIVIE, EMRP
CIIRA TR AL DA, WTFhbEMIE7R =2 &0
SHBOEICL B, £oT, ZOEFIERAV KRS
HEZNERIE, & b RP OAEEEILICERLERE IR
HIT26DEEZ S, (HIRKES 109 : 327—337, 2005)
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Characteristics of N-methyl-N-nitrosourea-induced Retinal Degeneration
in Animals and Application for the Therapy
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Abstract

Background : Retinitis pigmentosa (RP) is a hu-
man disease characterized by loss of photoreceptor
cells, especially rods, leading to visual disturbance
and eventually to blindness. Effective treatment for
RP control is still unavailable. The establishment of
reliable animal models is essential for a better
understanding of this disease, and for the develop-
ment of therapeutic intervention. Here we summa-
rize the establishment of N-methyl-N-nitrosourea

(MNU) -induced retinal degeneration in animals,
and success in disease control using this model.
Results : Retinal damage induced by MNU was
highly reproducible and involved photoreceptor cell
loss. It was obvious in all animals at approximately
7 days following a single systemic administration
of MNU to adult mice (60 mg/kg), rats(60~75 mg/
kg), hamsters(90 mg/kg), shrews (65 mg/kg), and
monkeys (40 mg/kg). Extensive investigation in the
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rats revealed that MN U-induced photoreceptor cell
loss was due to apoptosis with a decrease of Bel-2
protein, increase of Bax protein, and activation
of caspase families. Therapeutic to control MNU-
induced photoreceptor cell loss in rats was evaluated
with caspase-3 inhibitor (Ac-DEVD-CHO), nicotin-
amide(NAM), and docosahexaenoic acid(DHA) ;
4,000 ng Ac-DEVD-CHO injected intravitreally 0
and 10 h after MNU suppressed disease progression,
25-1,000 mg/kg NAM subcutaneously injected con-
currently or subsequently to MNU reversed retinal
damage, and dietary supplementation of 9.5% DHA
counteracted photoreceptor cell loss.

Conclusion : Although the mechanisms trigger-

HIR&EE 109% 65

ing pathogenesis and the apoptotic cascade may
differ between animals and humans, MNU-induced
retinal degeneration is caused by photoreceptor cell
apoptosis. Thus, suppression of MNU-induced pho-
toreceptor cell apoptosis in animals may provide
therapeutic information for RP control in humans.
Nippon Ganka Gakkai Zasshi(J Jpn Ophthalmol
Soc 109 : 327—337, 2005)

Key words : N-methyl-N-nitrosourea, Retinal De-
generation, Photoreceptor cell, Apop-
tosis, Caspase-3 inhibitor, Nicotina-
mide, Docosahexaenoic acid
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AR FE 2 ME (retinitis pigmentosa, RP) 1Z%h/4H#A
X Ve (EIEGRES) & AR 2 EF e L, MR
T, #ETHETHELV LBFHICE > TRHEZRTEHE
REERMEE T, MG, BT O R = R
hed 09, BERRTEROEEDE - £, X6
EEEE R E055 205, HARTIIFIERE D & WERH]
ML, BE, BEZIIHF T 200 G A, HEAT 3~
4FNT, 3,500~4,000 A2 1 ADOEIETHRIET 5 &
bhTwa, £ RPIZBWTE R Y VELETFDSESE
RERPIME SN, DY 72 »/RDS, 7V T
Vi ERRED R 2R B RRELR TR SN TET:
23, HEZEMEIZCTR LMY R =y X Lwv ) 3
ORI L 20, £ 3y, RERTF, 7y Al
EH L o TEEYRAE TN Z, RBEREESME, BHEe
LB L TR e EXEBRINICE A 51T 5 3979,
RIEPERN BRI L TRy, 4 i1x RP FEHA
DD &3, FHMEY R b —v 2 v ) @O
Bick s ZicEHL, BE»OMEFIC, L b EH
WM R =Y A 2ECHEFHLLEL A F V=
v IR % (N-methyl-N-nitrosourea, MNU) % >, RP
OEWETNVERENL LTz, AR TIEZOET VO %
AL, REHEOEBIC O W THEIT 5.

II MNU FHFMEEA MR DR

1. MNU k(&

MNU i35 72 103.1 DX FVEEFT 2=+ Vit
EMTHY, HITLY, HDVIFENTEL»IZHHES
N5, EEEWRET 3 L, ARE IR L ey EEes
IR R L, EEEVTEERE JARCICX 2 L,
M2 b FIEESRBE SN BN HKEYWETH 50
B, MRV TV RAY EROIOICHwS R, i
POEA E LT ERA I Tz, MNU I8 I 2R

EROHEFTHY, ML OREBICHERST 5 L, g
2z TT7THOZET, MAk, HMEOHEA TR
DU SN DB EE BT 2192, £/, MNU
IFENOEE T LY, REEREOMIC HAEE
FRT D L, MO A3 o TIRREEYE
ELTCa=—r M2 ET2LEMETH 5.

2, MNU ZRMRZEOMEBFRER

50 Hihtf Sprague-Dawley & » b2 75 mg/kg MNU
HEEENERS T % &, REEREEICTXTDOZ v b
2, BRI OMEE 2 A EE LD & 5191920, MN-
U #%5. 12 B ¢ I3 (I O R ik % 1 5 SR 8 oz
EayoiEhicitE v (K1), 5 24 R CIdER
Mk L U EHEDSHE A, 3 HDARE IR o B,
AP ST/ ST DN - REAL S & SR, THTIE
SERIED 2~3 BUT 2w LIdEERlk 2~ 5,
NOHMBEOZEME - HEEFTLT, MNUS3IHT
B EL 2R L, vimentin B & TR B AR HERE M E
M (glial fibrillary acidic protein, GFAP) Bk o fafhk %
b O Miiller fifg 3L, 7THTREBREEMED
MR 2 & 21919, B, 3HEDIRECIE KO
751 (cystoid degeneration) 2SHiER§ %1919,

3. MNU (& 3 1R NDE 1SR

BT MNU %5 24 Frf 08z = % % &,
FEALESHIEHEIE (B0 2 A) IckbN, 12 & A ETXTORM
farMZ i E D (K 2 B), terminal deoxynucleotidyl
transferase-mediated deoxyuridine triphosphate-di-
oxigenin nick-end labeling (TUNEL) ¥ T3, 1T AL
TRTCOEMBEE GG %~ L (X3), DNA frag-
mentation assay T %, 180 bp O #F K& (DNA 5
¥ =) s 50020 T 5T, MNUIZ & 25l
FADZNEE T R b=y 22 & 5,

4, MNU SBRFERET R b—> 20D FHE
MNU =l 1 DNA ik 25 L, DNA &
B0 & 2 U MITHIFEZE (7 R b — ¥ X) BERL T 527,
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p e 8 Yo

X 1 mﬁﬁw%m@emmW7/Fk%my@ﬂ?w b OV RHR(MNU) % EREEIERERS 12,
24 B/, 3, 7 BERDWIEDOREER A RIRMERERIE .

GCL : thizefiffifia g, IPL @ NA9IRIE, INL : N5ERJE, OPL : #484K)E, ONL : 4M5EKjE, PRL : #F
/8RS, PEL : Ml L7 Mlu/E, Control @ SEALENE, ~~ M ¥ V>« 24 Y4t ks

400 5 CL#k 21 & D ELZE, BIH).

Z v Mz 75 mg/kg MNU % Hi[afElENZ S L, MK
¥ 1J % DNA it hl4& (7-methyldeoxyguanosine) O &
B B RIIC A B 220, 512, 24 BERE TR
fatz i BIRM BT R 2 A5 2 £ 5 (B 4), MNU
DE M DNA ik 2 L, DNA &1 %
HL, MfgstrESEITEEzoNSE, TRF—YR
DEATHERIC I B HERSTHEET 548, Bel2 77 3
V= B AN—ET7 7 3 —OMBICB T 2R %2 A5
L2020 MINU %5 12 T 7 R b — ¥ 2l
B < Bel-2 HEH O FIME], 24T R b —v 21
EAER I8 < Bax EHOFRHITLE(KS5), SHTH A
N—¥3, 6BLUSDIEMHILOE—2 A2 (K6).
&> T, MNU ZFFHHEME Y R+ —> A%, Hlifcs
> % DNA sk icih £ v, Bel-2 & H O F B
#l, Bax BEEHORBTTHE L, H AS—¥ 3, 6B L U8
OWEHEREDES L TWw 5,

5. MNU SFZRBELEMEICA DN ITEREE

F 1 ICRFERER A~ D MNU FFEMEZMERE 2 %3 H
B EPIFEAL, o Ok LMo ZEIC O W TED
L7, &b RP T, WEFIEBCHIFEL, BEH
ERAVECHER L, B/AMERROTERE® b D EFEBE TR

DU &5 AR T R ORI IS FE B~ D £ 7%
DHENBEYY, b b OJNHE & LB I 4 U MNU 35

MBS MERE % i 3 2 &, RAEDYIFIE, |BRE L)
T E b EEBRICIREERICHIFE T % 53192029 F e fH
(T ezl < vy ZI0ID )\ 20 R g —1929) - A iy
(R > 7 2192029 13 faf i b B I HIF T 5. FIFE
R OHE L, BRI X 2R/ SEEME OBk & i
SGARDEENCEL D EFEZONS, £z, b b EFEBRCE
F I OMEBENEES A SN ZDIET Y b B XU
DA —THY, NAZAFY—TIZE b LIEREOHEEP I
BRBEERPBZE SN LY, L-T, MNU ZHREE
HEIZOTNORMJRT R b=y 2 Ewd, £ RP &
[E—HEHRIC & 228, WIS 2 MR bR
MoOZH) IBYREEMTRZL 5,

I MNUZEFEZ v b REEEMERE O &

1. AR/N—+ 3PAEHI(Ac-DEVD-CHO) IZ & 39F
REHDH
WELRBEU O ZAS—EHRFEESINTED, &
NETlzh A 8—YAEHR &£ LT YVAD-CMK, YVA-
D-CHO?»:?, IETD-FMK?®", DEVD-CHO, DEVD-F-
MEK??~397 &3 @2 O HEEZS BN Y€ 7 )V O f RE il £
WKEHENTW3, 7 v iz 60 mg/kg MNU 7% Hi[a]jE e
WS L, 038 X010 RO 4,000 ng Ac-DEV-
D-CHO 2T AWNIc#5 L, MNU #5457 Hkic, R
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2 50 B & I Sprague-Dawley 5 b IZ 75 mg/kg

MNU #% BEFSIERIRS 24 BERE DB 0BT
REZEHIZAE.
RALEIE S » b O (A) kN, MNU £5
7 v b ORI B E % & % 53 (B), Miiller %
Frffila (B XA L) I3 ZE I A% v, N—1F 3.5 um
(TR 14 X V%, 51H)

HIR&EE 109% 6%

-l

TSR e

3 50 H &5 It Sprague-Dawley 5+ b (2 75 mg/kg
MNU % B[EfgiERI%S 24 BEEE OFEIED terminal
deoxynucleotidyl transferase-mediated deoxyuri-
dine triphosphate-doxigenin nick-end labeling
(TUNEL) %2,
MO IR ROy 7PV e 55,
BRAEER 400 £5.

> . ok
[ R .

- -

Control X

“  MNU 24hrs

4 50 A&t Sprague-Dawley 5 b IZ 75 mg/kg MNU % HE[ERFIENIRS 24 B Z OHBED DNA

135014 (7-methyldeoxyguanosine) S E5 &,

FAVEHIE T v b () TRRIGH A5z woiest L, MNU #4524 Refi Tl SR s Z IR
OGNy 77 v e s 5 (AR, #4005 Gk 21 & b Ezz, 51H).
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X 5 50 Bl Sprague-Dawley 5+ b IZ 75 mg/kg MNU % EREEIERIZREEZOBIEIC ST

% Bel-2 & Bax EAFEIRDOFRFHIZE.

MEALTE ST 5 U C Bel-2 A O FEIS, Bax BEHOFKHITER 5.
#*1p<0.0l, vxRYrTay T 4 v 78GR 21 XD HE,

Caspase 3/ CPP32

Control 12 24

Intensity
O = N W =~ 00 O

days

N W b~ O

Intensity

Control 12

Intensity

= D w01 O

* 1 p<0.05,
51H).

Caspase 6 / Mch2

Control 12 24
days

Caspase 8/ FLICE

days

X 6 50 Bipl Sprague-Dawley 5+ biZ 75 mg/kg MNU % ERISIERIRSEOIREIEIC
BT B HRI—E 3, 65 LU 8FEDFEAIZAL,
MEALES BN L T iy 3HTEY — 2 2829 2 1EMHEHRE2 A 5.

* %

* 1 p<0.05,

¥ & ORAREHENE 2 AR R I REm L, BUIE R

5N HBEEE R 2RI L D EH L2, b2k
12, BUMIEEEER & 3B IGE D AE IR E 1o a9 B HaER

T, HAEREER  3EAESEES N 4B TICR>T
W2 REEE OBMEE TN T 2 R R v S, MR
2, MNU#5.7 v » ©FEIE#EE T3 Ac-DEVD-CH-
O e 5RE TN IREE & LB LS 2 1F C RIS B B Ik

1 p<0.01. Colorimetric protease assay CZiik 21 X v 2%,

51/

FL W7z, B clddiife s L ¢, il
DD & stz LinL, SR THAS &, HAlEs

X OB RRERHENL & 12, Ac-DEVD-CHO #5.12 & v #
MlEOZEM: - HEAOMHEI 2 IR G OEE L THERER
B3 (A7), &, MEEERTHTDH, Ac-DEVD-
CHO#5 1z kL W EHEB I ERICHA L2 (K8). Ac
DEVD-CHO & X 2 fE =z R i, MNU# S
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ZEROHYIHHETMAERTIICET I AFIL OV EREZEMNU)D

Species Age Dose & Route Site of origin Fate of RPE cells
Mouse 7 weeks 60 mg/kg, ip Posterior pole No migration
Rat 50 days 60-75 mg/kg, ip Posterior pole Intraretinal migration
without contact with
blood vessels
Hamster 50 days 90 mg/kg, ip Posterior pole Contact with intrareti-
nal blood vessels
Shrew 7 weeks 65 mg/kg, ip Posterior pole No migration
Monkey Yong adult 40 mg/kg, iv Equatorial zone  No migration
RPE cells : AR ERMIIE, ip @ BENES, iv: BIkNES.

Peripheral retina

(%)

)]
o

IS
(=3

Photoreceptor ratio

N
o

Control

) mg/kg MNU
(+) (=)
Ac-DEVD-CHO

7 50 B#GlE Sprague-Dawley 5w b IZ 60 mg/kg MNU A EEEIERIZSEIC
7 B DREIEE DRSS TRIART,

(Ac-DEVD-CHO) DI FARIRS 51T\,

Central retina

(223
o

IS
=)

Photoreceptor ratio (%)

N
(=

Control

[
60 mg/kg MNU

{+ (=)
Ac-DEVD-CHO

H R8—+ 3HEH

HAMAIILESR (photoreceptor ratio) [WRFAIEE 23 2 HHHIEE (SHEERLIE + T4/ $EE ) O EI&] TFRR
Uiz, A AS—¥ 3HEAE S LY MNU I & 2 HMIROZM: - HEPIH S hTw 5,

* 1 p<0.05, ** I p<0.01CTHk 35 & %,

4 BFE O BT 7 R b — > 2 OHHENC AR 539,

rd BEFEHEET 2 CH Y RIFEL20HEWS
BRTHAN—YT7 7 2 ) —2EE5F 2 M7 R b —
Y ARAT MR EE R BRFIET %970, rd =
7 2L, &% 8 Ha» 5 2mg/kg ® Ac-DEVD-CHO
rRREICEEARS L, £% 13 BB L U717 HIiCRHIE
B & OB HEEOGMEE, ko icHifao T-
UNEL B0 R (PCNA #35%3%) 2 5@ L 7242,
MR E, EB 13 HOBRBHMEE T A N—¥ 3
FHEAIE G CIIORREIC L TR E B CEE
L, TUNEL BBME=RizH 29— ¥ 3HER KSR TIZ
BECES L, ST R — 20MEINRE S iz
2, £ 17TH CEEEREZOREE ISR L FAERE
Tholz, I, WMERICERIAL Lo, Ac
DE@CHOiMNU%%%?w&H%K,Mvvx
OMIEYRZE T LT d, —il@ETid Db 2 HYRREHIHIZIE
AT 5,

Ellih)

2., ZOAFE7 2 F(NAM) I & 2 RREHNH

vy Y BEAEKRTDH S NAM ¥, DNA EEEER
T& % poly (ADP-ribose) polymerase (PARP) o [HZE#
LM<, PARP OFEE & L T PARP O 2l 2
T DNABEZREYT, MEEMERE2E3 %, t XA >
77T I —CHEERE A5, RESHLFERIER %
B 228, MREEMEYECMRERRE T 7 0 U T
PREERAND R I N T WS90 F v 2 60 mg/kg
MNU % H[FEENES L, E#I 1,000, 25, 10 mg/
kg NAM %2 T#5 L, MNU #%5 7 H% O #4E %= 5
filiL 7z%Y, 1,000 mg/kg H %\ 25 mg/kg NAM %5
T, RIS, B E & o oS cHRR Oz
FAHoNT, HEOSEELRERERFIEEIN, FED
WFT 2 EBEHICB T 52 HMELEEL2 A 2 £, 1,000
mg/kg B % i3 25 mg/kg NAM T2 D584 5
#l, 10 mg/kg NAM TdAR7TELD 5 EMEDOIEH % &
72 (9). £7:, MNUZ#E 4, 6, 12K 11,000
mg/kg NAM 2# 53 % &, 4K O NAM 5T
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Control 60 mg/kg MNU
(+) (=)
Ac-DEVD-CHO

X 8 50 H & It Sprague-Dawley 5 b IZ 60 mg/kg
MNU % B [EfEEANIRS % Ac-DEVD-CHO OOiEF
FRIREETV, 7 B OIBIEREE R
WA 2R (retinal damage ratio) (FFEEKIfEHS 4 R
WOBE ZEESEE - L CafBERIcH T 28 &) T
FRmLle, #ANN—¥3HEHES 12X MNU i
X 2R E R L T B,

** I p<0.01(CCHR 35 £ V%, 5IH)

IR 2 SE B L, 6 BRI THRELR DS
RN % F6HE L 7258, 12 B2 T HENE 4 7% o
72 (B110). MNU Iz & 2 #ifHfa D DNA AR %
NAM %85 L 755 TH RS L 0WiGHE kﬂa‘}k%ﬁz
ENBZEMH, NAM i3 MNU I & v EE 2% 1T
7-HMIE D DNA BRICBAG L Twa b0 EeFE 2 5, 7
B, MEEE I@MDT%MNUkl%M@&gNAM
ZEIEFEH L2 v b Tld, MNU JERGOEY & 13
BUCEEEAS ZE LD, NAM I3HEERIIC b SR RE ?fﬂ%IJ
BhE % A 5595 NAM H 5\ 1d % O E K PARP
PHEA & LT, 18UMEIRAN, Hofd 5 widdbuEile L <
FEPRBHFEHEA T X 1 HEDS D 5 b D D599, RIZHR
FHEIR C OB OMEHIEA TV,

3. Fav~FH T UE(DHA)IZ L 2REENNH

DHA |3fiffific &8 oL, Mo ERMb
WCHETH %9759, RP BF P rd v v A TIRIMLE R 5
AL T O DHA BE OB DG OVI N TWn 5,
Z v M2 50 mg/kg MNU (1EBTT v MCHEBEZEMED
5673 % 60mg/kg k0 AE) R HEREHENRS L2,
Y —nEg(LA), S 3F U PA), A TPy
x> (EPA), DHA %, EPA £ DHA * & &#ES L 72
SRR, WEIRETH S LA % 0.5% Mz, HE
Wi E % 10% £ L C, AIN-T6 ACiRinL, B

MNU flIAED & B EFRAMEE 7V & LCORMIE - it 333
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(=)
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Control 60 mg/kg MNU

mg/kg NAM

9 50 H & It Sprague-Dawley Z v b IZ 60 mg/kg
MNU %S [FIEEANIZEERIC 1000, 25 5 L U 10
mg/kg ZdFBE7 I F(NAM) 2R T#&E5L, 7TH
BOFBEERIZ BT 2HBEEORRESHRIRRAT,

AR EEER (photoreceptor ratio) [FaHAIEIE Z5 3 5
FMRE R (S8R + AT R/ SR ) O EIE] THRR.
25 mg/kg DL EdD NAM % MNU &t [FERCERES T2 &
MO ZE» RIS B,

** 1 p<0.01 TRk 51 & W%, 51H)

Photoreceptor ratio (%)

Control 60 mg/kg MNU

1000 ma/kg NAM (hrs aﬂer MNU)

X 10 50 H#blE Sprague-Dawley 5 v b IZ 60 mg/kg
MNU % EEfRRENIZE 4, 6, 12FFRI{£IC 1,000 mg/
kg NAM 2 T#5 L, T AEOZBIMICH (T 5@
RIE D RZAEETRIEET.

WA EEER (photoreceptor ratio) [¥a#ANEE 25503 5
MG R (MR + AT /SR ) O EIE] TR,
NAM % NMU #5 6 Kl o5 LicHa& T b M-
NU BUMER I AREHITE S Rz Tv B,
**1p<0.01(CHR 51 L W%, 51H)

U TRABIZ L 2. EBREEF MNU I L D FEFRS
NIHFEP Ilem BIELLEBWIERL, HBE%K20
FTEREIET Uiz, MBRERCERERFHE L 72 & 2
2%, LA CIRMhoRIcbtL CRENEETH- 72D

XL, DHA BT MNU 2 & 2 fifEs 2 55410 8
HL7-(™11). %3, EPA £t DHA 0% 8RS A.75
% DHA&E)HTCREEL2AL 2L LD, HEREED



334

|I 1
il NN l‘ b

" somgkgMNU
EPA EPA+DHA DHA

co
o

o
(=]

A
(=)

&
X
2
2
©
o
o
15
©
£
<
-°
©
=
D
o}

A%
o

LA PA

11 50 H & It Sprague-Dawley 5 b |2 50 mg/kg
MNU # E @ EERNIEE L, H@EREE ZFE(retinal
damage ratio) [F1BRHEN 4 BRFBNIGE #EEE
e L TLBERICHTIEE] &0 &HLEE10%
ERAES S AIN-76 A B 5I2 & 3822,

LAY 2 v @) :10% LA, PACOS)V S 57 V) :
9.5% PA+0.5% LA, EPA(= A4 a9% Ry ).
9.5% EPA+0.5% LA, EPA+DHA(K 2% N F ¥
T V) 1 4.75% EPA+4.75% DHA+0.5% LA,

DHA :9.5% DHA+0.5% LA). DHA #Tix MNU
FEHRMARE OFE X TR WHE L TBY, LARTIE
MNU FHFRBLE OEEE A 5,

*1p<0.05, **:p<0.01(CHk 62 & DERZ, 51H)

SEeENCIZDHASGRELTI.5% 255 5. 5l
BoOEICLY, WEERENDOFEIIRE S EL S,
Z v}z 9.5% DHA &5 AIN-76 A(DHA) B H 2 \»
13 FERE (basal) & & L C AIN-76 A % 2 BB X ¥ 72
#, MNU % 60 mg/kg o L T HEERENES L,
REAZMSED 2 VIZEWICEEL T, MNU&5E53HE
X7 HOBEMBR 2175 725, MREER CHMT %
&, MNU #5 3 H T ORBRZ MG H 13 1+ DHA
ML MBI L TH Y, DHA 2#kERE5 L2y b Of
JEREERIZ 7% TH-72», MNU#5 7 H Tk DHA
2572 B HOMERERIL 38~47% TH D, DHA
FERGRED 88% i U CHE R M %= A 7228, DHA
I & 2R E O EMHENIC X E S &5 2%, DHA
AR ORI A PV A2k 327 R b —3 A % Bax
FKEMH B £ O Bel-2 wREIFEH 2 N L T 3 59,
MNU ZFHFMBZMEREICIE Bel2 77 2 ) =05 L T
W3 ZE LD FEED A A = X ADESENRREBEN
%. DHA ZWHEEREEOMHNCE R TH 5 Z & KR
FIZRENTE DD, MNU FFHEMELZ T T 2
DHA OfEHZ, HMEEEIcR L b DHA OBFRME
BRLTW5, &ilf, 7 XAV A TOXHEEEHRP BEHIC
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