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FIG. 5. Assessment of the functional recovery at 2 months after trans-
plantation. (A) Auditory-evoked brain-stem responses. The decibels required
to elicit ABR at. the broadband (clicks) were evaluated among three normal
mice, three treated MPS Vil mice, and three untrealed MPS VIl mice at 2
months after transplantation. There was no significant difference in the ABR
thresholds among the treated MPS VIl mice and the untreated MPS VI mice.
(B) The novel-object recognition test. The mice were assessed for an
improvement in hippocampus-dependent nonspatial memory by a novel
object recognition test {rn = 3). The total time spent exploring objects on day 4
(=A + B} in the treated mice was significantly longer than that for the
untreated mice. (**P < 0.01). (C} The novel-object recognition test (retention
test). The percentage of time spent in exploring B as a portion of the total
object exploration time on day 4 [B/(A + B}] was compared with that of C (the
riovel object) on day 5 [C/(A + O)). C/(A' + C) in the C57BL/6 and the treated
mice was significantly greater than B/(A + B). This suggests that the normal
mice and the treated mice spent a significantly longer time exploring the
rovel object, revealing that both groups had a significant preference for
exploring the novel object. The means + standard errors are provided.

unfreated

the open field on day 4, and the mice were allowed to
explore them for 10 min. Object B was replaced with a
novel object (C) and the other object was replaced with a
replica (A") on day 5, and the mice were again allowed to
explore them for 10 min. Normal animals prefer to
explore the novel object more than the familiar object.
From the degree of preference for exploration of the new
object, it can be inferred that they retained a memory of
the familiar object. The total time spent exploring object

Aor Bonday 4 (=A + B) was 27.3 = 8.4 5 in the normal
mice, 23.5 + 7.4 s in the treated mice, and 5.9 = 1.6 sin
the untreated mice (Fig. 5B), indicating that the normal
and the treated mice had the same levels of motivation,
curjosity, and interest in exploring objects. Next, to
evaluate preferential exploration of the novel object, we
compared the percentage of time spent exploring object B

- as a portion of the total object-exploration time on day 4

{=B/(A + B)] with that of object C (the novel object) on day
5 [=C/(A" + C)] (Fig. 5C). C/(A’ + C) in the normal and the
treated mice was significantly greater than B/(A + B)
[normal mice, B/(A + B) = 52.9 + 3.9%, C/(A’ + C) = 68.1
+ 4.4%; treated mice, B/(A+B)=51.6 = 2.8%, C/A'+C) =
68.7 £ 8.4% of the exploration time]. This indicates that
the normal mice and the freated mice spent a significantly
longer tirne exploring the novel object, revealing that both
groups exhibited a significant preference for exploring it.
These results indicate that the treated mice have the same
level of nonspatial hippocampus-dependent memory as
the normal mice. But we cannot completely deny the
possibility that the vision had an influence on this
improvement of a novel object test.

To date, there are reports demonstrating an improve-
ment in behavior of treated MPS VII mice assessed by a
Morris water maze test {22,23]. We used a novel-object
test because it is very easy and less of a burden on the
mice than the Water maze test. Consequently, it is
easily applicable to mice with motility disturbance, and
we thought we could maximize mouse performance
associated with visual recognition memory. The long-
term effects of this treatment have not been examined
in detail. The treated mice lived to 7 months of age at
most. Transplantation of neurospheres did not extend
the life span of MPS VII mice. Life span may be
dependent on systemic lysosomal storage other than
the CNS.

In summary, our results demonstrated that after
transplantation of in vifro-expanded neurospheres into
the neonatal ventricle of MPS VIl mice brains, the
transplant donor cells migrated along established routes
and integrated into the recipient’s brain. The treated
mice exhibited improved cognitive functions as meas-
ured by a novel-object recognition test, which was
consistent with histological evidence of reduced lysoso-
mal storage in the brain tissue.

MateriaLs AND METHODS

Animals. Syngeneic MPS VI (mps/mps) mice were obtained from a pedigree
colony of 36.C-H-2PByBir-gus™*/+ mice maintained at our facility 6].
Normal C3H mice were purchased from Shizucka Laboratory Animal
Center (Shizuoka, Japan). CAG-EGFP transgenic mice were originally
generated by Endo et al. {24,25]. All mice were maintained and treated in
accordance with the guidelines of the animal committee of the fadility.

Isolation, primary cultures, and passaging procedures of neurospheres.
Imbryos were rernoved frora CAG-EGFP transgenic mice on day 14.5 of
pregnancy. The corpus striatum was dissected and prepared as described
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elsewhere [7]. Neurospheres were cultured in the mediom described below
at 37°C with 596 CO, at a concentration of 2 x 10° cells/m] in the primary
culture. The culture medinm was DMEM/F12 supplemented with the
hormone mixture used by Reynolds and Weiss [7]. Passages were
performed once per week. Neurospheres were used for the transplantation
after the second to fifth passage.

Cell-to-cell transport of GUSB secreted from meurospheres. We evaluated
in vitro the uptake ratio of the GUSB enzyme secreted from neurospheres of
C57BL/6 mice into neural cells of C3H mice by using the difference in the
heat stability of GUSB proteins between C57BL/6 mice and C3H mice. in
brief, GUSB activity of C57BL/6 mice was reduced by only 30% after a 2-h
incubation at 65°C {11}. In contrast, GUSB activity of C3H mice was
decreased markedly after this procedure. We prepared a culture medium of
neurospheres from C$7BL/6 mice after 1 week incubation. We replaced the
medium of primary neurons of C3H mice with the above medium,
continued to culture in the presence or absence of M6P, and harvested 12
h later. Heat-stable GUSB activity in the homogenates of C3H mouse
neurons was measured after a 2-h incubation at 65°C.

Quantitative analysis of GUSB activity. GUSB activity in tissues and cell
homogenates was quantified using a fluorometric assay described
previously }26}. Neurospheres were quantitatively analyzed after the
second to fifth passage. Differentiated cells were obtained from neuro-
spheres by converting the culture medium into DMEM +10% FBS. We had
previously demonstrated that these cells differentiated into neurons,
astrocytes, and oligodendrocytes by immunological staining (data not
shown). Bone marrow was isolated from C37BL/6 mice and cultured in
DMEM +10% FBS. Attached cells were collected after the second to fifth
passage and analyzed for GUSB activity.

Histochemiical detection of GUSB activity. The mice were perfused with
physiological saline and subseguently with 4% parafcrmaldehyde before
preparation of the brains. The brains were equilibrated in a 30% sucrose
sohation (4°C, ovemight), frozen in M-1 erobedding matrix {Shandou,
Pittsburgh, PA, USA), and then sectioned on a cryostat. Histochemical
analysis of GUSB activity was perforaied on 20-ura-thick frozen sections
using naphthol AS-B] g-D-glucuronide (Sigma) as a substrate {26].

Lysosomal enzyme activities of the neurcsphere. Lysosomal enzyme
activities in neuwrospheres, the marrow stromal cells, and human
granulocytes were quantified using a fluorometric assay as described with
some modification {271,

Histopathological analysis of lysesomal storage. Histopathology in
neurons and glia was analyzed at 2 months after transplantation,
corresponding to 2 months of age (# = 2). Tissues were isolated from
the mice and immediately imumersed in cold 2% glutaraldehyde in 0.1 M
cacodylate buffer, postfixed in 1% osmiwn tetroxide, dehydrated through
a graded series of ethanol solutions, and embedded in Spure's Medioimn
(Polyscience, Warrington, PA, USA). Toluidine blue-stained, 0.5-um-thick
sections were analyzed for evidence of lysosamal storage in hippocampus,
cortex, and ependyma. Cytoplasmic lysosomal distensions in the cortex
were also evaluated with an electron miicroscope.

Auditory brain-stem responses. ABR examination was performed 20 min
after anesthesia in a quiet roony, as described previously {28].

Novel-object recognition tests, Novel-object recognition tests evaluate
nonspatial hippocampus-dependent learning and memory {19-211 and
were performed as described {19] with several medifications. The mice
were habituated in an open field over a 2-day preexposure (day 1 for 5
min and day 3 for 5 min). Two yellow objects (A and B) were placed
diagonally in the open field (15 cm away from the walls) on day 4, and
the mice were allowed to explore them for 10 min. Object B was replaced
with the novel object (C), and the other object was replaced with a replica
(A on day 5, and the mice were again allowed to explore them for 10
min. Recogniticn of the familiar object was scored by preferential
exploration of the novel object. A + B represents total time exploring
on day 4. A’ + C represents total time exploring on day 5. B/(A + B)
represents the ratio of time exploring object B to total time exploring on

day 4. C/{A + C) represents the ratio of firae exploring vbject C to total
time exploring on day S,

ACKNOWLEDGMENTS

This work was supported by a grant from Terumo Faumdation Life Science
Foundation to HO, and a grant from the 21st Century COE program of the
Japanese Ministry of Education, Culture, Sports, Science and Technology
Ministry to Keio University.

RECEIVED FOR PUBLICATION APRIL 27, 2005; REVISED SEPTEMBER 13, 2005;
ACCEPTED SEPTEMBER 27, 2005.

REFERENCES

1. Sly, W. 5., Quinton, B. A., Mcallister, W. H., and Rimoi, D. L. (1973). p-Glucuronidase
deficiency: report of clinical, radiologic, and biochemical features of 2 new
mucopolysaccharidosis. J. Pediatr. 82: 249- 257,

2. Vogler, C., et al. (1993). Enzyme replacement with recombinant beta-glucuronidase in
the newborn mucopolysaccharidosis type Vil mouse. Pediatr. Res. 34: 837 --840.

3. Birkenmeier, E. H., et ol. (1991). increased life span and correction of metabolic defects
in murine mucopolysaccharidosis type Vil after syngenekc bone marrow transplanta-
tion. Blood 78: 3081--30%92.

4, Snyder, €. Y, Taylor, R. M, and Wolfe, }. H. (1995). MNeural progenitor cell
engraftment corrects lysosomal storage throughout the MPS Vil mouse brain.
Noture 374: 367 -370.

5. Taylor, R. M., and Wolfe, . H. (1997). Decreased lysosomal storage in the adult MPS Vil
mouse brain in the vicinity of grafts of retroviral vector-corrected fibroblasts secreting
high levels of j2-glucuronidase. Nat. Med, 3: 771 -775.

6. Kosuga, M., et al. (2001). Engraftment of genetically engineered amniotic epithelial

cells corrects lysosomal storage in multiple areas of the brain in mucopolysaccharidasis

type Vi mice. Mol Ther. 3: 139 -148.

. Reynolds, B. A, and Welss, 5. (1992). Generation of neurons and astrogytes from
isolated cells of adult mammaiian ceniral nervous system, Science 255: 1707 -1710.
8. Ogawa, Y., et al. (2002). Transplantation of i vitro-expanded fetal neural progenitor

cells resuits in neurogenesis and functional recovery after spinal cord contusion injury in

adult rats. J. Neuwrosci, Res. 69: 925933,

. Lindvall, O., et al. (1990). Crafts of fetal dopamine neurons survive and improve moter

function in Parkinson’s disease. Science 247: $74-577.

10. Freed, C. R, et al {1992). Sunvival of implanted fetal doparmine cells and neurologic
improvement 12 to 46 months after transplantation for Parkinson's disease. N. £ngl. [.*
Med, 327: 1549-1555.

1. Gwynn, B, Lueders, K., Sands, M., and Birkenmeier, E. H. (1998). Intracisternal A-
particle elernent transposition into the murine p-glucuronidase gene correlates with
loss of enzyme activity: a new model for p-glucuronidase deficiency in the C3H mouse.
Mol. Cell. Biol 18: 64746481,

12. Lois, C., and Alvarez-Buylla, A. (1994). Long-distance neuronal migration in the aduit
mammalian brain. Science 264: 1145-- 1148,

13. Qurednik, V., et ai. (2001). Segregation of human neural stem celis in the developing
primate forebrain. Science 293: 1820--1824.

14. Meng, X. L., Shen, J. 5., Ohashi, T., Maeda, H., Kim, S. U,, and Eto, Y. {2003). Brain
tranisplantation of geneticatly engineered hurnan neural stem cells globatiy corrects brain
lesions in the mucopolysaccharidosis type VIl mouse. [ Neuroscl. Res, 741 266-277.

15, Tamaki, S., et al. (2002). Engraftment of sorted/expanded human central nervous
systern stem cells from fewal brain. . Neurosci, Res, 69: 976.-986.

15, Sferra, T. }, Backstormy, K., Wang, C., Rennard, R, Miller, M., and Hu, Y. (2004).
Widespread correction of lysosomal storage following intrahepatic injection of a
recombinant adeno-associated virus in the adult MPS VIl mouse. Mol Ther. 10:
478 -491.

17. Kopen, G. C., Prockop, D. }.,, and Phinney, D. G. (1999). Marrow stromal cells migrate
throughout forebrain and cerebellum, and they differentiate into astrogytes after
injection into neonatal mouse brains. Proc, Notl Acad. Sci, USA 96: 10711-10716.

18. Sands, M. 5., Erway, L. C,, Vogler, C,, Sly, W. 5, and Birkenmeler, E. H. (1995).
Syngeneic bone marrow transplantation reduces the hearing loss associated with
murine mucopoiysaccharidosis type VIL Blood 86: 2033 - 2040.

19. Dulawa, S. C., Grandy, D. K., Low, M. }, Paulus, M. P,, and Geyer, M. A, {1999),
Dopanine D4 receptor-knoci-out mice exhibit reduced exploration of novel stimuli,
1. Neurosci. 19: 9550-9556.

20. Soderiing, S. H., ¢ ul. (2003}, Loss of Wave-1 causes senisorimotor retardation and

reduced iearning and memory in mice. Proc. Natl. Acad. Sci. USA 100; 1723 -1728.

. Rompon, C., et l. (2000}. Enrichment induces structural changes and recavery from

nonspatial memory deficits in CAT NMDAR-knockout mice. Not. Mewrosci. 3: 238 - 244,

22. O’Connor, L. H., et ¢l (1998). Enzyme replacement therapy for murine mucopoly-
saccharidosis type VI leads to improvements in behavior and auditory function. J. Cin.
Invest. 107: 1394 -1400.

~N

0

2

554

MOLECULAR THERAPY Vol 13, No. 3, March 2006
Copyright € The American Society of Gene Therapy

— 218 —



doi:10.1016/].ymthe. 2005.09.020

3.

24,

Braoks, A. 1., et ol {2002). Functional correction of established ceniral nervous system
deficits in an animal model of iysosomal storage disease with feline immunodeficiency
virus-based vectors. Proc, Natl, Acad. Sci. USA 99: 6216-6221.

Hayakawa, M., et al. (2002). Muscle-specific exonic splicing sitencer for exon exclusion

~~in-human-ATP synthase gamma-subunit- pre-mRNA: f: Biol.-Chem:-277:- 6974 - 6$84:

25.

26.

Ichida, M., et ol (2000). Differential regulation of exonic regulatory elements for
muscle-specific alternative splicing duning myogenesis and cardiogenesis. j. Biol. Chem.
275: 15992-16001.

Wolfe, J. H., and Sands, M. S. (1996}, Murine mucopolysaccharidosis type VH: a model

27.

28.

system for somatic gene therapy of the central nervous system. In Gene Transfer into
Neurons: Towards Gene Therapy of Neurological Disorders (P. Lowenstein and L. Enquist,
Eds.), Wiley, Essex.

Den Tandt, W. R, and Scharpe, S. (1991). Characteristics of hexosaminidase A in

homogenates-of -white- blood-ceils-using methylumbelliferyl-N-acetyl-g-0-glucosamy-———

nide-6-sulphate as substrate. Ciin. Chim. Acta 199: 231 --236.

willott, J. £, Turner, | G., Carlson, S, Ding, D., Bross, L. $., and Fails, W. A, (1998). The
BALB/c mouse as an animal model for progressive sensorineurs! hearing loss. Hear. Res.
115: 162174,

MOLECULAR THERAFY Vol. 13, No. 3, March 2006
Copyright © The American Society of Gene Therapy

555

— 219 —



5 e

EMHEFRAZREZETEETE

20054 (FRE17) 128

7 -

EZFRAFmEZER SRS

— 220 —



AFTBIANOFIIERBIETLTVOE 2 L2hElAhtn)l T BRLTWZET L, £
DEFFELRTIETWEZEET,
[AREMEE. APRED ; BEY - £#PFHEZ 0 CHEANDIRRA, L] L) TET, BT

EANEEEREREEMABROEHATE, IALIBEVVLZLEY,

(3) AEMRAE. ArHEED | ER - £UFWRZ HCHERADOKEH S
BHER (BIUTBCEAEREBWRAMAEVERMASEAMEER) IHidYPL)Tdvwiliso

ZHOVIBEEEZ TV 0T, BHEMEIE L VI ZEIZIOWTERIPHEDOLNL L) Z L, K
EINLVWEB-sTVET,

LEVETOIR, IZJCRBEI AL 2 &S, J02005% 3 B EICHERICH Y 3 LEEFDE
DML > 7 Z11EBHTEY ¥, JCRBAIKAS > 2 B3 204 HIZARA~BEVWALE L. Aoi:
FESLHEEE LTCHAT oL OIEN EELTVAZ LG, TARIETT, B b AL WL
LTOE M, EFDO [A] LV DRAEEZE TS, BEEZE-TWE, 29I EOATT R,
IHAWVIHITFETHBE L - AD [E¥E] L) nld, AMRICHEET LY LERITEEWICED LN
B CHEMECHETELL IR L EREALI ELDOD, EVIHETYT, SOMBEICELT
VOB 7 BHBHVIEAY ZEBEVD b OOREHHATT, Z07HI2E S0 2 EPLE
BAREAIDER)IZEE, BEONSAF N 7 LT 7
TR B IEB 219904 0 L BHREE LTBN T, 2 =| B4
DBRTEZE LI EE4BRBELLAVEEVE
Fo [slide1] [slide2] Bk ADEREIEA

AR, bV leeERDLE, HEFTEAT A —z3 ~
L% 5T, 20MEHLEHPE- P TVB L HREICROLMNTZ

EyvipTEnablTE, oL, witorsi | 1% CEFEBRFRIZFI
NEZHRATEBNIT L, TORIZL ) 1 HENFVE —C%écta,:f;é:&

7259, FRDPolicy—Ethicsk R h 5. BAERE
TEVITE [BELRE] c3rb, T2 TKEW [slide 1]

— 221 —




T BUERSRERATEL . AL bVATICH
BE 3 T Ehid bbb T, 7275, Policy® P ASRERE M ?
S0, [EAniat b biUdiED 22vna ], |- Science

[C AR DRI EAZ VDD, [EARE | ‘:’:ﬁ" Regé"t’:?“’”

) . L . * Folcy— 1ICS

=% bhIkD z s OR], V)b .
BEDIORERDERERLECORL S5 | _ppnttaeyinon?

JIZEBT A L, Ethicsk Wy, (2070124 ~ZM1=0Iz, SF FEF=5) I

AP RDOENTEDH], £IVIFTERHAT FIRRHENTNADH
EHLBVWET, -
D=0 ety A
TITEZBTNENT RN LR 220H50T RRORILORBIES ORFLAS
To [hsk] wz e [4)oze, [Fizb] 0l [slide 2]

L TRl OZE, FO200EPEELTVRE LN . e
ZETY, COMBEBRLIEFIIRE ZEETYN. *@i%-‘%ébf@@%
C:Tlif@ﬁlﬂ’?}\ %‘v/:%f:b]é:lﬁb;ivg—c %th'*§_5%$§&:'.a-c$ﬂ‘$ﬁﬁ%

<11
LI TBGRho I b, BabaE IS | DMORRENBORE

BT R B DT, SEET BOM, 0B An | OADEREEEFRHAE.
REFOTENERTVETE, Fcryviar | ELT, BEISHESREETE.
FROTHNOILFEE L TRADOPE V) BHIKE MR, EfAR, £, 1T
ZTLBDITTT . ENEHRA7DILMAPLERD | frkTE, EEMIZEEROSET
PEVI ZED, ABORTVEDEEBVET,
EILTIARIEDVBEIL 207200 EE 2IE,
v h Al L TREMTEONSRE L T, AM”).‘/#‘EE(ZOOOER&)

FeDEBLTELZWIBIZERALTLE -7, F1
4. BERZOESIL, BERMIZIZEr S

BEAPHESNTRREL T, M@ BHanTHER -
ETHRERIC— 1
LI oW HENHY T, [slide 3] i&‘%%ﬁ%ﬁ( HEEEcoER

LD PDET, B b ALV OREMEE | 4 Medical progress is based on
KIYANEXRFODITT, LhihiLlv, EHLEE research which ultimately must rest
BB LA RIREET, ATV D, BEFEF b o in part on experimentation involving
TVaERPEnI L, £I0HTLFEVTTL, 7K human subjects.
PhhoTWnadPnie, FHIVIZT LIk, £
7. THIEBEAZITOREP LV L, £FI0H T L&
EhHhIdA, BRETH, »H5VIIEBWIZOERORFTT.

AHH. BN LW T ETBELTEDIE, AV U XFESLHANBRIERS ZHERTAHRB L,
FERHIZEIRst BB ANV Y VX ESEHE LGP LELNTELDDLDTTINED, HITTWVA L
CEBBHDB, FORTTVWAEZAMEIVIERETFOOLEWVIBREL, FII3HIILEY LW
LBoLTwIE T,

ANVYYEFEEICE, [EX0OEFIRENICEL PERNRETARBRII—EMREL S 252V
FZET ] CHBIIENTHNET, TARTIEDFTEDOAETHRIITAHEILOVTOEER 7
Lz, 200020 [MEATEETES e PHEOHE, RUBAL2EETELT—¥ L:Eﬁ’é‘éﬁ)’f%’ﬁ
2&t] EWINENAoDIFTT, [slide4] [slideb]

[slide 3]

[slide 4]

— 75 —
— 222 —



SN EF - W FEMREOEZIIhI: DI T,
LaL, AV FEFHFIZENEER B3 EH
bOL LTIELAEEINTVwERA, ZD20004 23
ASNETIE, b ) CAREMGIBELZ P> T
WhEEAT, ITF43ayOBKBOEEIENATE
EWVITI o TV, ERITEN TR VESH
ZDEEB-TVET, ZOSEFHCTHVETWT
b, EREMSITOLOFRIIHTIRICLTETY
THA,

SIT, ¥A0FEFORM - AEWVIHILOE, ®
WHETAREELVWS, D2 00MEND
Ui?o AHOEFTDL M - ADBEIIEA Y T 5 —
LFEIVEY M HoT, FHIOTELTELTD
BEAN, $EVERELVIIFERICALIZHS
DIFTT, BEEVIPTRIDLIRIRTTSA 7
=LKy EBREOLNTHELIFTT, EBE
WREOFERBFREFICHIBTEFE>THET,

7275, BREOHRE L VW) MBRERITAICELTT
HoT, MEEBROTAIERIZS L2,
EHhiHDFET, Lol, L(EXTARSLE,

FeimbEaF

D7, HAEAVIEH LI EERTLEVWI T Lid, &) LTOAEER. B

EXoON<ki 4

oIV A EE 20005EhR -

1. EREMEIX. EFEREETIEREM
TWIZEHAEM. FOMBOBFESEITHT
AIEtERITHEBNERAELT. ALY
FEEERBREICTCE ErERRET
AESHEIZIZ. BAZRETESEMS
FEOHBRVEAEBETEST—HIC
BETAMREEL,

[slide 5]

EWHRT L

EHDELEDEr AEABEOREME

1. EBDEEDER A
SR OV k So N i WP ] 3
- HEOHELEHOEE
~-EHOSB—ERFAICBLTTH>T. AEE
BiTaIclBLTTEREY,
AL, SERIT. AGSEEBTHA

2. @A AEERTRET/ LR
-AEZCOBENTAENREIONRLESD

—Remote, Vague, and Casual
(ﬁFﬁﬁB’J ZREY)

[shde6]
L L CIIEREZZITA D

bLhFdAThED, b ATHRTEV)IZEFA>TETLE ), TREBLARHZLDOTT, €

LT, $A50FFTDADEEE, I - EERIZOWVTII,

oy MBS ENT T, [slide6]

IREMBLED S, [EADREERNRRZ T & HH,
HWEIEZ OHBTELEMFRZOME S £, &

WTEELZLONLEWEAECLZY IS, 1
DANZFLTC, BERELVWIBHEIRTEETA,

LN EBTOS 7L F - aY

PR LR ELEIT, O
LOTF

7o7F, B -EPEINLDOORTHEHLA TV LHEET ML ZHIIZOER TV T, &

S &Y, FLTERENSHS (remote, vague, cosual),

LB o8 L £ T¥o

by —DOWRER Z £, BIRE, THIIFEIARSEE
PHELNAHBELROTTIINES, BESA. b
BREORT V71 7TOREE LEMP L1 TR
TWi-BEMEZ ., 72 SARAERT, Fld—-2D
BRARTET LA, LirL, 437 SADHRES
RE-T, FLTBEHESAZI TR TEYF R,
HAHFa -7 —OFEEIEOT, £ELE
BT, bhvbhpEn Ty FTHig 7

RN 7 A MD-T, KERBCHELEDS LS

— 223 —

CORHBEE. VIR EHRL

(i__’?% EE) HED
Gxa) — (B%]

T

Ty

)




iZoTLE o7

COWEEDBENE VI DIIANL Y FEEDPRITIE
BHoIZEATEN 5, 64Tt “Clinical
research on a human being” T, EEELZATTTh
b 7541213 “Biomedical research-involving
human subjects” &. BHEFIE > TWE T, [slide
7] [slide 8]

20004E BRI, bio-Z ATEHILEBEETLH»SH I,
Medical researchid ¥ X Thio-Z EATWVBH AR L,

Helsinki Declaration

4984: “Clinical research on a human being”
1. Introduction

It Clinical research-combined with-professional care

iil. Mon-therapeutic clinical research

1975: “Blomedical research involving human subjects”
intraduction
i. Basic principles - o - .
it. Medical research with professional care. (Clinical research)
ii1. Non-therapeutic biomedical research invelving human
subjects. (Non-clinical blomedical research

2000: “HMedical rosearch involving human subjects.”
A. Introduction
B. Basic principles for all medical research
. Additional principles for medical research combined

with medical care

Medical research T X423 5 &9 Z & TY, 20004

[slide 8]

BECIEE IR A 2 0 id, Clinical k WIBET S,
1 vFioCwETithEd, EIEZELDRTEY 4
ho TV EE - HYEHAELEDOEN LR D
Do FRETZ TV EWVH I, BofllLiE
LWHEEAEATVWEDOTT,

B 2L, biubhila sy 7 OFEHIowTiE, &
BEMEEL L TRTERZVDTT, Ny 7 EHORRE
¥ BT, 7275, Ao T AREPBEDER

B S/ OFENE
SIEMRERELICIERRYIL20.

- NUOEEBOEBELEIIEE
- BREORMOFRE~LAHEZRETS.
-RELE=FRBEBLT,
- BB B - 22N A SR
- FRADEDONE-INCTES
- % IEDNAB TR IC DV C—Hiff L5058
- FRLELBVIEERITANGNTHTOMN?

HHoT, ThETF-TILNALDRDT, &
DRREIZENTVEWVEWI BITDI ETT, L

[slide 9]

2 THMT, N2 DFEBE V) DITIFRORMOTENFER L RET 21 TT, REFLBE=FRME,
TR B U CERIAY, EENLAEERESL, ZHIVI LI, NV ZEMBELTVAOTY,
(slide 9]

HFREDRBo LewnE L-Ld 2, FiEAOELRFETAHEV) 2 L3, TSHEDESLZD
T, 7 AFI0ERICIL 2 Y 3 Y BN DH I AL TDNABIF IO L) 2 &id, FA
LLTWhhol, ZRTIR, FEL LTVWARVILEZITANGOTELON W) L, £REDD
FHA, EBIIFHEOTELILEVI OB U RV OPREORFTT,

2300 TEATVLLE, BEOBEL VI DOV TOBRESMEIL o TE&E T, PEDIEA
TEATAHAVEL SRAEREVI &, BEATIHIOEZFRE 27 —TTINRE S, BHOXE
RHATVETE, VRS TIEDTERVNRERME
REOEHELTORE, 2H)v)b0EIR 510 BFEOER
B A o 72 ) . REREE R ES 2D LTV T, | HEOEBD2D0MEH
[slide 10] @Al:%&?%ﬁb‘t%éhf:ﬁ%

FEEIRRIIBTAEE THo T, THRITHHETIE
BVBOTT, VERDHMHOLT IV - DERDE
X2, 37 AYHICWE L, FLT. BTRH®
TEHLOTTH (e 7, bhvbidkETLH,2]
BATWIELZLTWDTT, UL, EBIIEE
ARZELECEATHADITTT, FHIZHETIE

OFALVEL T CEDTERL
HRMEEROFHELTOHRTF

REICBTHERM—HR TG,
FPROGEERAIEHELTOHE

[slide 10]

— 77—
— 224 —



&b\o
FEOHB LB AEHE LTORE, IhEXX
TwpiziFiudvii v, 2256, Fi8, FETE 5

B A E#RIZR8 9 $O0ECDSIR Al

SR § = 1. WSRO 2
VIR THEo TR ) ZEEEILTHT 2. F—2OREHOEE
XD TE, Led, £ LE5000RENS)T 3. %;ﬂ%ftgﬁﬁﬂ ?
. - 4. FA DER 7
= T N : - ) N
ERBERNIEZLIREEHRIZE - T HEBWET 5. RLESEOREL
L, 23V EPI0RLFELNL I LIZFEILEE 6. 2RORA
FEE > TWA DT, . 7. ZAGHOR ?
- N 8. HEQEE
FI ) HTEAEREECHET H0ECDD 8 KA
AHATHET L, IEHROFR, BHHBERILOR [slide 11]
Hl. FIEHBOREE, RASBMORRE V) DI, %
B LA LV, BEEEL TN DI ALLD HATOmMYEA
FFoTwubNadP, EWVnHIEIALHEDITTT,
[slide 11] C B ESEWIAE (EROSM) )
£ AAROETIRERICEROMERER O LIC kﬁ;‘ [gﬁgJ Lﬁ&g;}
AvId—LF-arty b, GHEEATOEE. :
o T ) A { AUOTL MBS0 ]
TS 43— DRENRDH Y Fo LT, EBE - £WEM
RS TVET, TH—D—DIlnA A EHEED
HBLATTHNEL, AV T4—LF-T2EV D .
gL Lk BVE T, [slide 12] [stide 12]
ZROEEOAEADRABSICHTD

AV Tr—HF -Trey MIE220L—YPH
2733 vhbhTwET, 1 2 ABERIIETS
SRS, b9 1 ORBEFEDBTEVYI, 1V 7
A=A F-arErbEbLbEidELrNEIIDOAE
MEIZLTWE Lz, AAOHEOHEA, FH., 2
BEICR S NABEAN T, BY OANbOEROHEA
AT, ERLYEIFLTEMTES, 22056, BESA
i, HAVIIBEBELSAORER [Eo/2 b &&H L

AYIa—ALR - IVEYE

OABRBICELTO
Za-uNRILDER
AYYEEE  EE

OFADDROIEEA.
@B DO AEBDAREER.

PBEFAOETO g

S COEmI BRRERBUIETES.
OF ) EHERNALERR OIREN SESN -

- ABED—E8 i BENICRERTDE. .
- ABECaRTaEs B BEE UG TR A,

OEAELTORSES - AR
REQATA—LE AU eI

?&wﬁjkﬁof\ﬁﬁﬁéh&ﬁﬁﬁéébﬁﬁ

[slide 13]

T, B E, ABRPSENRTLE L EREVD
DIz, PO TIEAEO—EREZo72bITTT L, 2T
EAEDSHETAERTH 720 TTITE L, £
B-HEFEATLE) &, ZROIZBHFHMETE &
WiERAZELNTLEVET, [slide 13]

FOHT, ZBEERZEL V) IEHFEELZLRY
T e, AL LTOREERE, HHrVEHELVID
OREBRLZTNITRL R, TIHhb, BFEED
PEHEOEBELEOBESFERLARL VI L Ly b

SEAELTORIFEF LS
27 EERURTECAENTRBEROTD,

FRBRONTIBL, FRELBROER
SEROLSBB LN TS, AHTATE
BRLKOTIUBRLARIC, FTERE
I FETAEMRENTHNIERSE D
OB, ARRGOME. BiRis
DEDLYRUTREENHET A TOHE B
OERARHTFEA TR NSRS, SO
EESERULRAICADELRRBES,
AHDLOIEBSNTIERLL.

hoTBhET, FRZFFICEELILZLEEN

-8~
— 2256 —

[slide 14]




7,
BRTEDNLTWAL Y74 —LF -2k} E
METEbNTwAD DL, TVRAMELE) 2
HHyLBVET, BIZEDEANLE LTOREE, #HE
EVWALDFHEZIEEIL, AVYYFETIRE
%&Wﬂﬁ%iﬁﬁ%&%%%%ofw J vy -
T, BERHLHEREORRITTEES A 0Ty
i?o_mﬁﬁiaﬁw%%ﬁnﬁﬁ~ IEEBEVT
HNIET, TAHFEI VI I EEERT L DD,

ARSI E DR

@ ABBME BHEOREBIC, b7/
L BT R IC B SRR S U EE
ﬁ‘%xbhfh\éﬁﬁ%)kﬁt\’fli ZMDE
EOERANCTERF ) L BIEFRAHEISA
Eo vt Y M.

[BIESHEIZ OB T, AL,

ErT /L BETFRAMRICETSEENRE
%E&)‘CL\T:O

LML, HEsHIZ U T ORI EES .

[slide 14]

[slide 15]

LY =R ADIE, EFREVFBELIZELN
7z OTOHWT/ LIEHOR T, EVWRIEDH
HATYT /) ABETBAMENTELEW) 2 &
1OTE, FNHFH LIRS TEEICHERIZA - T,
RUESNIHEICBITAERESHLWIEEREFLT
B L TEALNILDTHELEIDLLEEH T
WET, X0 LEABRRELLDEATIIVIE
Ko EBADTTIINREDL, FALA oT
VwET, [slide15] [slide 16]

il
%
I

FiEsH BT DA

<A§§1ﬁ%®ﬂ!ﬁ%l-ﬁa§?éiﬂﬁﬂ> .
E}? 17 %%f DERUTEA ﬁE%‘li,Aﬁﬁﬂ%
ﬁé?@?" ﬁkkr'}‘%ﬁﬁﬁ éi"% HEFFL
'f I BSEY BERT /b RIEFHRAT W
LHHLELHREMCHLTCER /’m‘%
CEERETRILET B
T, DCHT /L SBEFRTMENOF A
L. EQEM /L RIEFRITVAOEE, BRE
Eli%%k%ﬂ)ﬁiﬁ%{-,k %g‘%‘&énkﬁﬁ

.ﬁ‘
%

LTV I ETEIVAIZERZREVWHE TV

That=m. =t BEABLNBHSCLERLT

#u%ﬂ,mmlmbm\o

=hic. BESEZRE S, BEOBEICEELT.

ZOAROTEVEEE L hIZESEL,
[slide 16]

eIk, YR, BOLD, FNPLNRERT A Y
b, EDQbD, LEZ DL, HIFIEEECERK I LR
KW E IR TEET I, £V EZFIRERL
HBHEICBERBDTT, 1L, EREVwOb< 1
FADEZAHIZZ ERLDPPoTHE LT, HER
ZEI, VWEREREIETHEYLAFTADIEI b
W2 TWwWbHDTY, [slide17]

TEThE, bNbNAFIERZB LI DDETERD

ER2-EPETMROUYRGITY

S —

LEIZWAVAERLAEZBEELTwET, £ivo

[slide 17]

k&, BEREFEALT, BIE~NOEELES
NpEZEIZ, VAZHERLTW(ILEZEL T
BFELE S BN LIPS EEoTWET,

ALY UVFEEOPRICIZTELT [HETHLPRLTWAS
B - ESUIRIcBWTIZLALDOTR, B2, RO
BEFECERETEENE) ] L) ZEFENT
bhEd, TOZLRFRLEERBREEZOTY
UhEd, Ihb BRDBRKRITZEREH TR Tw

T4, BFON—-T 3 VETIERA>TVEATTITA

AT E (20005 0R)
DEIREH

7. BEAHDATVIERPESEHRIC
BLTIE, FEAEDFH. BREk
VHRBRFEICRERRUAENEFS,

7. In current medical practice and in
medical research, most prophylactic,
diagnostic and therapeutic
procedures involve risks and burdens.

Eb, FNNEI V) ZEEERTEOM0, FITEL

[slide 18]

— 226 —




FFEDdTVE T, [slide 18]
Fhit, i s ERESE 2 wE ) 2 EH

MRIT— X TRELBLIRTOH

a0 SRR~ BRERD
Bix, MiETciivnodbnZ & LOTTIFRES . BF iy fRr-th il P
RS S B L. FEIEE V. TRS L, HERE | [Ee | R .
BHOHERAZ LR, EVIABTEBESATOE, B | e : e g
S RIBD SNFHH B, TIUSSERIFLFo0e [k | BT :

SBHOMEIY AT h—V Ay M) T, 7/
AR ENRE LTESL)AY Ty TTT, [slide
19]

ARRETIAGRE
RBEFL,

: |8
& o
a
WEPU W R NS TIDRD MDD

b3

Sz bii, bbb EI VI LIRS

[slide 19]

W LDEIFES T HhENH)ZEIIZLHT, JAZ
Do TL B AITHN TSI ETRILRBDIL,
B - TH2ONAREDLDE, [Z ) FliE
BHHETL] EWVITETEEFILE>TREIL
TYo FORBHEFHEVTWS DN, Benefits sharing
EWABET, BotBETHELATVWEEEZTVE
T [slide 20]

EE I —DODEHFH 2 A L &2, compliance and

Benefit sharing®3 &= LT=iBEL

[EFEI-L>TEAS
RELDZ,
FlImEFEH_ETH
£35S,

monitoring pyramid* %2 4 &, €7 I v FOHEMIZ
FIgiAah ., WEHE, BE, fAE Y93y Fo—

[slide 201

BT
BTWUHBEVEHBIEA), LWy LT, EMEE
DEDOFIIZEEIIHE T E LA, HEDEST D,
FNDOEEE XA LEMOBEL V) OIRFERICE
ERFLBoTwET, [slide2l]

AHEBERY LA-ERWSY 7Ly MR, ¥ LR
2o b BERLE AN, BEBROAPL, BIEE. &£
Wo THHERA - Fr, 4, BEM, BER. 2o0
AANLZBEFESF T ERE I VIR PP TS

RElOEFEOBEE

Sanction: FE
Compensation: BEGE
Warning: B&
Licensing: REFHE

Conciliation: {6

\Education : HE

DPEVH T EEFEZEBEEEGRBLDI, fEoi2

[slide 21]

bNTY, [slide22] [slide 23]
NHTOBEESAIT>T, ROBREBESES
ADEBZENTEDLDIL, [ROMK] BPADEENZ
MEIZES Do TWVERLRDTT, FOL ) LFR
LigE o T, BT/ LRE LA H720ODHELE
BEARDDEDLI P, FH)IFETHRDLLTHET,
ZITT S LFEL V) —DoDORERHERNTA
BE, FOESHSEOEN—AZHBsTEY, L
L., FORTHGEREARNBIZWADR L

F)L7avz o VRE
FERITIE

B M
(E7H. FEE. LRI,
BB, ...

\
00000000 WK

AT EEEBRBTL, 0L REREHEAENQTLC

— 227 —

[slide 22]




SLELKERAEAIELBoTVET, RITEDET
Btk L ABSREOEOTIZIZZIVIVE Y ~ADE
O REAERNAASTLADEAL S EE-THET,

BRICHERE VI DI, [ROR] OFEPHROD
OT. [BOKE] OFPEZLEDO LT, [ROE]
Wb illzbedkETHLOT, [ROE] OfH
BT EOLON,. THV) L= FDDOVIET
Z2TWwLE, BOPHENDIENY ZRo Twdl
FHEv T e nwkwad ZEdbh b bIFTT, [slide
24]

AREZEY/ LEROFMBE V) ZE 2 HLIIER
TVBEDITTT, FNRIT ) LAERDY (ROLDOTH
5T, AEFOLOTREV], 2V ERTHS
EWI T EPEEZTHENLTTY, 7/ LERNHE
AAHEEEEILZILICL o THENRAEIIBY
T, AETRELOIMA, LFETELRVH OBMEH
A T ERBEHICE TR EBRBIDITTT,
[slide 25]

BEC, NEHSHREE» LI HIETWAKZEE
To [ZALTWOBIRY B LIZESEDELOFIZ,
bbb OEOE) P LFo8EL, HENTED
NhNOLBOELI L LI EzgMATHLDOT
3%\ 5 9 H o [slide 26]

B CER SR TVAEFIZTVRAVS VLT A5
bhHBERVTT, TTA, FOHTHLIOEN D
mhTwl, [EL&] Z2TidhwATyh, L7
sl [Lahs] Ewddid, LY ADHIZA
NEETWEEETLAEBLEBERTITAZ L,
FLTENERED L BOEFORTHES TV LS
ERWET, 0L EEREOME L@, S W
CAEEP I TLAILERELTVE T,

EALHYNEITEIE LT,

BE #HLE. LIbdoHEITIE L,

T, CROBEREIIBLE TV EET, [BE -
BREDNEGPOCAERELEZLL] L) LT, &
RKEMPFEERLXBOKKENHFLI A, $/0E)IL
BTORE,PEBVET, LALIBEVZLET,

[slide 23]

HhiALOTHLEIDHEHE

Ob1-ALOMNSTZD,
JALRDHI={LDOED ?
OH-{LDMBTED,
FALRFF=-BOED?
Oh1=KLOMBED,
ARG L-beHE?
OhH1=ALDMSTED,
ARBEI=-bDED ?

[slide 24]

SENREL
7/ LRBODEE

H1=LLDOELOTH-T,
H-<LEEFDED TIEZLN.

[slide 25]

TZ5L TV DBIRYELICRS1BFED

BUELOEIIC, bbb DEEDE
YiZg LT oEL, BRIIHTESD
NhNOEBBIXELSELI-=HEE
MEZTHLDTIEAELNEARID. D=
LIZC OSSO LREEEN T
ZZeh(ZEIHSE TR, ]
JIEMEZAR(1985)

[slide 26]

— 81 —
— 228 —




BEEH 06-04

(2 &]
ER/EE R/ N\FEiTDERERE

—ER/EEREICTEADLB /I \1FEHD
AERLGERILZBIETERREICONT -

200648H
#BEAN EAEREESS

EX-HEHEHNEES
ER/EERNMTEHPATIES

— 229 —



[ZLAE

Az

SATHATL AR ERBL LI, A RO TIERLZOEEIE 3 W ERINTE
ARBHEICEVT. 4 DOEAEBODEDLENTVS, A KL, BRORE
PREBEANED D DRIEND, R BROESHZBEZUICIETOMRERNE
ERBRETHY, HLOSEFOEAE T, BADRRLTEEMIZLEOE £ 23
| ARSRVEA TN, BARIZRW TR, BIFEFORBOZDIZ, fHKIT
T, [ABHLETHY, %nﬁpﬁ‘iiﬁf:énélkciﬁ%ﬁ%@’ém%fﬁfom:ﬁ“é:&
B 3 RS EAH EIISEMICR TS, ZORA»SEENLEREBME
ELT3EEIC. AAFHFOREZEDINGETTHIEN TEILB[MHONT
VW3, AR EIZNOREONIRLLIHE BRO AT EFREERDIZHD
FEEIZOVWTREZITV. B T5.

BigT_ELD

(B L AREDIHIRELEENVDD), TIROMRICMEZFELZNDD ] LD
DT AT MARRDLENTNBON EVIZ e, A -ERL, T-BEMRLE
A RILNEELRD,

By 2 e S SR DFI S DR B D P T, HE~DOFFBETEROLNDIEETH
BTGB, —DDERBFDOSFEEOERZRDELFEEELEZDL, BT
I FRNDOERE | IZBWTHLEDERAORELLELEROEERSR, BEMELT
2 FE DD (robust) BMEREEIZ DEARRT bz, FICE DS LEE
B2 7 m LD el | LW B AL A ERTORES TORBIZBNT, T3TH)
FU T LA ATIRETABRIL. TOBBBEDT A FIRLERDEDILIZELD
AT=BIZER WS,

FrC EBTRESI, 100%DE L RB2ERD OO, LB FENTARRZ AN
L2 BHTIEN, FRBEIIDATVNDENVIZETHAD, FIZIT, 7/ L5
DERTOFBICHENEEAH T, ¥/ IR EPZRFHELEREFRLREDEA
ORI BN BB EELAHREERLL TS, ZOINTAZRRELI-HIFEI
REROBELXHZSITRITIERSRV, ERBHCEANFRORAOEEMES,
BAFRREREZLELL TS,

BEIEE

TOLIREENL ABZEIZBWTL, BEOEH, FEREICFVCRPEL, HIR
DS EITV. BIEERDIBMEIZOWT, REEIToTEE, K& 2 DDREEE
2 TW5, BR~NMELDNE ML B E 2T (B L Th, BEFEN

— 230 —



& BRICKHTHLECRENLBROBEOEMRICLERL RSN, ZOL
REBEIZOWT, BMROANLIRELELOL LI, BIREITOERLOE

BEXALEHMOBMRFERIZED

o AL o o N
BT R I I RRKEEIC BT, A H oS TR A~DAL /I ED
EANTZ T IED BN T, LR N2 ENTE T, KEDT ) LHEED 20
Sy 1735 30 550 1 HMGER, 1. fL289RRE (ELS)IZ DWW TOMFIZE RIS T
A, F7-. EEIZEV T Genetics Knowledge Parks D&% 3 <° ELSI D& Ff2@U T,
FOLH L% BHEELTWADOMNII OV TORENEA THD, TRLOBEOF
TEEZE ST, BOENLR R IEELLZVEVHIER ThH D, LEREEN TN
ART, FRoHDHE - HRA~DBENIT% Dialogue (FRFIZE T T-FIFRERE O
) UEZ T, OTL, TAERETAMELRFREIVDITONTVDLETHS,

BRIZHENT

AREEOFIER S, bbb DBV REELZEZRBLREEEZ LD, Z
ITOEREL. ENBLNEVOBRETIHR, ZhnbR T REHROEHEZ =~ T
DEEZ TNZIEE W, ASAFERIZOWTHE - EHEA~OFIHETICBITARE
#HiEL, A -HRIZESTH, ¥ BER.HEF . FLTUTEHEIZLSTH, EDX
SRR TRETHHVREIL ., TNENDHTE T, oL LD Dialogue % HitE
IZHITAIETH D,

IOISREECRBIL. HROBEHBFEOTHAITFHEADOHEEIINTHN R
HEOEB 2RI E, FTORP R ERL X B TELEE, BER. . FEE, TLT
AHEDIRIwR—V A MDRBEE THILILRDEHHEND,

1TE . BEERBIOHERFES LIS A BEEFRFNZTANREOCREIE
ETHHILTMmERV, ZL T, BN EELEFERBRABELE B
WELELOREBMBEREIZR DL, BARIZEOTOIDOLIEESE RO
RISk 2L RS EOND,

HE - HRXOWFTAMNEROBEICLY, TR EERBIVHERAFEEIZE
Wb, TR - HRLOBEIREREBMREEIILE B TEREEZAFALIV

200647 H
B/ EEm/ AT PA RS
FER I &
(EREBER £WEIRMIEIM JCRB Miid 7 EEMER)

— 231 —



[FLAE ceere 1
%ﬁ’:’-} o .,- ,- 4
BX e 5
(REIEEONEMNBROEDIZRFTIRET I3 -T3 e 6

SEIOREIZBTIER/EERFICEALS/ N 1T EMl

BEREEOEEM

BREETAFHEHICONT

HEROZ T ANIBEOER ,
1. BT SLAOTEE IORAANR  eeees 8
2. EEBBICBITAEZMEADLREREELZBHABENTER = --o- 8
3. MigHSIcBHAIERREEEA-AROBR @200 eee- 9
4. EFNLMBEVICEIBROBESLVERORE = 0 -e-- 10
5 —BAEROEBR=-—XEHA(FTEIR—FNLYAOBRBEER  ----- 11
6. ERMAEESOFERRFATEHOREL @ 00000 eeeee 12
7. EEBRE~DERRESESEEFORXE @020 eeees 13
s OB 0 assas 14

BHEREOBEBLURFHOBRIZIONT)

. ER/ERRZICELINAIAERHm 000 e 15
I. HfffistsoEbYBEBOoEEE 000 s 18
I BER/EXSKECEOLLITHEEZALOFIZHESNLIRE  ----- 19
V. "(AEHIHTIEREHRORK 0000 e 21
V. BEOHEMBRRIBLTEREIREER 000 el 24
VI B OBYEAEICOVNT e 26

ER/EER/NATEHICEHTIEREZEEREMER A/ XL

—232—



gi-ds

BE-wR

<F=>

<RFT4Yb> <#HEH>
O EMMEAREPHEORMR U mmzompe | | O WRICLIERS B ORI
O /7 EXMEERORR | _ppmoxy || O FHECDIEBMEGEZOMS

<YRD>
O FHEINOBIMERICLIBFITE
O MEMEOREILIURNI R e

T O RmERPEMERICLEREA
e RO TR

'%ﬁﬁﬁkwﬁ@nn&
Bl =< B

S pEBETO/ (1 EE
N BEER0SHGEN

ﬁg/_&-,ﬁg

ks “¥ﬁ7‘ T‘Eﬁ/Eﬁﬁt‘.ﬁﬁhéﬁﬁiﬁﬁ”a‘s;U"Eﬁﬁ%&ﬁlgﬁﬂ?5£$ﬂ@fﬁlﬁ”

| - SBRE TS LADEER R RS

TRERMBNEN)F25L0HH AN (08)

| - ERAEESOBHIRFMEBEOREL (p12)
| - B (EKEFO— BT R)FIROZWBCBSIC |
| PUEATRILHEEEL DR EEEERA-INY |

1 bOREE(p11)

‘ gt &

ERRICEIBEGBIEY

- HhiCBITREHREEILA. BRBOORES
([CLZ it £ TOEFRIBEED (09)

- “DODDFESE". “HDDDITER". “EREFIER"
O H EEFERUVERIB M (09)

| BEBETOTFVBEMENCL DR

- EXREMETIN/AEEELORE. /(1D
A9-HBOEREZER LT, KIRILEHE, #F
HTORERITAIRELERDREILERME (p10)

T enen-seem )

| pE BRSO~ EHMOE LY | EnmEcoRRROREBLORD

| - - AEBPERROABRAOSES . BAGEE |

AT 350K (p8)

1 - ERBECHBTIRASORIBMCRLTS

et RS R B DI -1k (p14)
ASELBORFI/OIFLTR
- FECOERIEBERERLBBABTILI5.ER |
B TERORBSEAORR. RIER-MEE |
HE L EHEHRBEIOTILOIER (p9)

| ERLRASBETIUFNNOER
- HEL4E MR OHERNBLS

Hace |

ZOFTELREERL
BT3MBBBEIOTSLEEM(p13)

- Ef- ERBECH T ERTEPMFRIZHOM
E(p14)

Na

— 233 —




38

/\471‘77/D/—0);‘§%1t'\0)%ﬁﬁ

EEEIZHL Fl O AL — T fﬁ%:ﬂ:f»’éﬁaﬂi? 4\::}@»\ LTATH AT AR
~ fi@iﬁ/@%unﬁﬁ%’\w&ﬁ ﬁ\r‘%}io TWA, 20004 ZE MBI FEBRASEFR SN TLRE,
N E AL B A RE, SR E A~ OBBIEOIIESA, —AbROHS
FIZH OB N TS, T, 21RO A FRFERRE NI MUIREDIZ0ICH, 2
NOEOHERESBZ(LITRUTT, HARBICRATIEEICE THIENRDER,

A cBITAN (A EERLEZER

NAF T2 )as— BT A NAAABBEEE S TR T, BELEEEENI IS EL
ERNE LRI THD, HIs EEOEERHHEETAH5L, 2EERCIT ORI
KO 16.165THHAS, BES - SRERNESEF (7.7 kM) TIE 22.72%, FEMmaBITHESE
5587 (0.8 JKF) T 24.43%, /SAA T ER-BEE - RHSE (1.4 KM T 23.66%& T NHE
WHIEATRLTERY, BERROEA L RLND,

ERERLLTOMERBOAL 7RO THRRACB IS, W5 (R—F7 17N 281) H
072 VS A o B R B 3 L OV DRE R R R AVEREL TV, B AR ET /3
F 7528 —DFRDEA TVD, £, 2B 7 7E THOEENKE, MF EEORER
CRHEST, AR FEEREEOT I ERLES LY, SRERERICETORE
MRE BB, BFEREEE(LOEDHICL, A A BEEEORERMARPIFINDL
ZATHBD,

Ef/ EEREICELIN(TERFE~DEREROERE
EECOERICIBBENFH NI —F, BR/EELSIIHDLL SAA B OVWT,
ANERMO B BHERE~OBRNLHBREZOMIZOBEITFETHILLERTHD.
EETH, EMEEFERICLESKE LT 721 0BbY, BAEROBRIFE NZOVTO
BBmANERT, o, OLREICERIEASBETHRZ DT, TUALX—0ORE
SEEH S ELT RSN EY LIFoh ., BERRERRAAE S (TS ERICRFOF
ASTRHERVAI DB NERENDEIFEBELT, ZOZLIZEST, HHFORNT
FYAEMEAREN LV EEHEREORRABEREVIIEN, 2 BE~OBITHED
—filLig > TN,

PSATHEREEE LT RO T, ZOFMIIH T 512 (HEE) DBREBDILPERL
DERZIIND L TEERAF LD, EVIHITIIER RETHD,

AWRETIL, A AAEEEMOP TLAGAL VMR KREL, T /77 /00— FRAE
NEHE BERTHEELEVER/EELBEESTFLMRIC, ERLLLOERIZETOHH
£(HBRE) DT ANBEORE. MEEROR/ /MLt BT ~ERVMEAZMETL . 12
S NEL oY ‘ '

* TEFE R EEF OB K EERRNR)  GREEER) LY

5
— 234 —



EEOMRNBROLOICRTTRETILa-TIVERE

SEOBRHICHITIER/EERKFICEOL/ (T HEiEE
EBETHAZHEITCLMEGERAERL CTEETIEEL, REE, BEERA,
ﬂﬁﬂuukb‘otﬁznn%ﬁigg EREEROER(ILZREIZHAZE- -HEFESNDE
Ferkee ERRRELHBRFOGREL,

BHRAEEOEEY

Ef/ EERECEDLI A AATHEFPERL. BICEZELINDBRIZE, TOBS

BB EGTHVMBE THIZEND, URTERRT 4y M BETEICFHEE DD
LI . ST ANAAIICBENEEINTOAIENEETHD, ZOHRE. HHD

BT E > CTh A TS O REY (o Db E T R - R8I

I NABRBRMHICKBTELALE, BEEMRESESE . RE, FLUTES 0))2

&vfr:——w‘/hmﬁ,ﬁﬁ@%'%&

F
2 . [%%/Eﬁéc%’%’

M

=
)
D
>

Y
4
&
=
S
b

3
~
S
%
?5‘
-?ﬂ
&
ho]

©
ﬁ

ABHELLFERFATEERLIOEE TOREREREND, FREMOLE RIZ
BEAERBMROFRIZIL. EREECEESEE»OHELFERIEFEINDT
LERBIRLLT, B R, ZORNTHORE~RER, ERBIC—EV VO
LEMENALECRAVDEHRIEND, £, RIFICEBIMNLTA T AT A~ R
IZDONWTOMBEEA TV I EE B, HHEMREE 0/ 7 L8 0 RALIED
BELEDND,

.....................................................................................

TR -HA20OBEEBLELILLOIC, £, BRERSE, BFEE. ZLTITEEN
EEATVE W, EAY—LOREREE2ED, REMIZEHTHILNEETHD,
HEETH. VWANARBENLOF R HEOBRE-SOORARIN TOHH, 4
EA R ENRHDEITEZLN TV, OEDDERIZEDFENRRINT,
ZFOEBEFIFTRLL R TALREID, B<NEMICOESDFELRLEZOHR
OEAEIFTHONTVD, ZZTORED, é:?mbiotb VEUWBBE TR, IR T
NREFEEOHBEL TTHLOEE X T IEEL,

-— 235 —



RETNEHFEHMIONT
asEie SR A EMBEOBE, HIOBEILB W TEREORVER/ER
SRR A4S IR AR RS E IR EEICE TSN, RIFICINSE

EEEOERITE VKR, BERLIHREHLLRIONERBEBENERTHD,

S, FioicHsiz@rshd )&@‘5@%/!2%@ aﬁbé/\%?ﬁ‘&ﬁwﬁfiﬁ%{p
IO BREEBELES, BEERSW- BT 7 —MERLBRTHL, BiieLs
AEESTNOLOICETIEREBESLTLLHA TRARWVERETDHIIEY, TR
GZWGTT%@?’\% BHREL TUT ORI BLEEEZT,

EfAERMICETAIEARR) LI :
EXRSNEEFEBICL - TRARBICE A2 RETIVE THLIL, MIELE
RO ELEEEOLE RSN SBIE THHZEE,

R ER/EESSICEDLIEINER:
SR EBFTCPEERNEZRLEINSIE A7 —bR - a B b EHT
ZT R AN L BEAR DA A TR XU E B 5,

BEHROZFTANBREDORE

(Bt LOER)AUINSRD, B, FZORBERRDLIERPAFINT
WAMMZDWTITRREINES, 7 — Ry DB RICEST, FERICETLIHES
HWELOBEEN L THERERIRBHICHEZ TWELO0, BEIILERFBROA
FILBELTAES TIIARWEERD, -, BT EHROROCERBESFICBNT, &
L NERODNLE BEREROL BT HII—EDEFEMBLILETHY, B
FIZELONFEDIAIa=lr—ia e _— AT HY R - LEBLR->TND,

TOLARIERO FICERLERRD, Fla A EERHPEAINLIEL TS,
B HRICHET CEMERAEM T TR, TBE, TRBF O HMMOK
FF I ETEMFRICLABEFEHIE 12 HHTL CEDHRETHY, IRAITET
+TRFHOBEBRENLELE 2D, BEITTREMERT. BE—0FRIZERSHh

BHE-BENID, ZLOERLHERNL TERALRBRNTEOITR - B ~Dk

B BIETLOTHY, BO I FRAOHEZ L IL TELH R BE LHFM

FOEEDERIZETIEEZLND,

F7- AR, IR EREERINROBAICLEA L TLELRDERME. B
ERRBRICEHVTH—RBR B LN H 255 E CEELRVEARLLD, FIIXER
HOERNTOBEFRBEBIMRESNIRESPERERO LIZEDIE BR

-1

— 236 —





