25
2013

12-167




25
2013



Fr X

—FImEEEGCT 7 U A HIETIE HIVE O Y XY — < JiE % O R YLE O & 4E AR 72
LT TWET, 72, 77 U I HI TR 2 REER Y — B XD EAIE TIT & |k
NI ENEL, FOTDEFRRAEIIEPIRS HNL N THETR, 2 b OB FRRDFE
HRAAR T THL ZLAREL LTET O THET,

ZOXD RO T, JCAIK, 201044 H 752015430 £ T T —F HkRER#EMIZ L 55y
ANVA RO EERIEEEGDEOM L 7T a Y =7 M #FEELTCWET, A7y m v M TH
BRI 6P 9 2 EER R A El i ) & LTRSS, 2o BARIE THERF7EL2 8 U Tl —
T W R B D 7 — TR E D AR FR SR BT T A L A K O A A BE PR E 2 B3 S WF SRR FE 6E T A3 1)
35 ZETT,

Sfk. R7a Y= hOPHEEOFMAEIT) 2 &2 HME LT, 2012F8H4H 2 H8H19H &
TICHH L E2—fEMZIRE L, ey M OEBRIL O MR & OFHMSIHE B (2 X 55 i 217
WE LT,

AFEET, AL EEa2—FHEOMREEZIM T OZHLDOTT,

KRB ZHANTETEE E LERAEREO T IR HEZRT DL LI, 51
eE—Bo XA BBENT HRETT,

»—»—L
— —

y

R 2542 A

MSLATEOE N EBE W 555
AmpERDSE BEE BT



SATREPS 4
JIC A e 4



2 PDMVEISION 0 e

JICA 2010 D012 reeerree

[5Y

ML ettt s



MMMMMM







BSL Bio-Safety Level

CSRPM Centre for Scientific Research into Plant Medicine

FACS Fluorescence-Activated Cell Sorter

GCP Good Clinical Practice

GLP Good Laboratory Practice

HIV Human Immunodeficiency Virus

HPLC High Performance Liquid Chromatography

JCC Joint Coordinating Committee

JST Japan Science and Technology Agency

NIU Nagasaki International University

NMIMR Noguchi Memorial Institute for Medical Research

ODA Official Development Assistance

PDM Project Design Matrix

PO Plan of Operation

RA Research Assistant

RF Research Fellow

SATREPS | Science and Technology Research Partnership for
Sustainable Development

SOP Standard Operating Procedures

TMDU Tokyo Medical and Dental University




ARG R BRI

E4 . H—FfE Fh4 - T —FHREREDIC L D507 A VAR OPLFE
WGV E O 7 e = 7 b

Gy RAE - IR O B 7 e Y = 7 b (BRI [ B R
Bl /1 #3)

FRREEDE: - DS EDRAE S — 77 L | 60 %% + 4053,00075 1 (IR 2 (R 40
— 7R

W OHIR | R/ID) : 2010554 H 1 H ~ [Jc 7 EA4RHEES « BF 1 50 /& E 222 T .
201543 H 31H B IR X —

HA T IFEBE « SO ER SR R, R E BT

il DOBEER F) - FRIT/a L

20084, H—FHEmE (LT, [H—7F) L5d) BFIZbBEBIFICx L, F—FJFRESEMH
W) 2 DT HIVIBIRIEG R OV R U X Y — < JEDIRIERFI OB K N E@B L TH—F D
WeBsEE ot x B & T 58 7 ey =7 soEmA2EZE L=, Z sk LICAIE.
It R oBL A R R of I [ BB B i 711 (BLF. SATREPS) DO fEfAD ¢ & 200948 A (2 FEHH
FHER EF A A FhE U7z, FRARRIC K-S X 2010F4 710, s Fs (RID) BNEA4A I
7o, BIFEJICAIX, T Ot &ESMET (BLF, B oph) ROAERR R 2 — (LUF, &
W) & —T B T o F— N — NFERER . RO E R R R R VR IR E BR R A B AR
JERERI L LT T — T R L 2800 A VA R OB E A DS EME O 7 v
=7 b (BLF, RFEE) 2FElL W5,

(1) Ymy=s FEE
SLRMFFE 2 8 T — T FERERE O 77— TR PE D SRR SR AT T A L A R O3 78 s
WEIZBE T S GEBISERE ) A3 1A %

(2) Bl
1) I —FREE DAY T OB HULEMITON T, Ltk HTHIVIENE K O &5 M
MR SN D,
2) H—FFEAEMEDFOFHLEWIZONT, ek, LY X Y —<IEHEE D
HEETEPEAH B SRR S L
3) A —TIREDAERKERIT Y A VA KOG A BRIETEYE BT D58 D 72 0 O i (4
TN HESL S D,




(3) TEA (FHLE 2 —KE&R)

1) H A

- JICAEMFIRE (BEMHMZE) 3% v A Vv A{bEWHEMZE, Hidt b & mEH
K. ¥BMEEMZE), GF57.7A/H
- EOMOBMGE (FFEHE) @ HER224 ., AF8.2A/H
- BEAAHE S - 8,031 (THEESMZBRLS . WA @ KRELEE, sk sa~ 77
74—, EICHAMEBIE O SR
c (EAVFEESRAL R ¢ 4,128 (201246 7 AR KAL)
- PEATHEAA 2 0 74607 1)
cWHEBZ A @ SIERANHE64  WHENE - A V25, FAERY, Y BT HPLC
TR & IE I [E]282 H

2) A —JF E1l
AU Z == MEE O3S (TR, VA VR4 FA R4
B PR R BRI 44 ) . RS 27 4
« bHL - EEERAL B O BFRAFIE A N — R ROV A — R RSB SE A X— R
s —Fba R M FRIEENC LB RERE kB, ER. BEEHER L),

AR - HEMAEA~OER LEEAN
HEH 24 4y By K 4 iroJ&
M - g IR IER |JICAANFIBAFEEBIRIESE — 7 L — T IR iR R
b 1A EE¥ B |JICANMBAFE TR — 7 v — IR iR
FALFAEE
AT 53 A HLE - (BE) BARBHFEY— b XAR FEMER

FHEBl ORUEX | A m 3 ] 5 2 9 48 kK A M AR T B 2
) kAT P =N —

BLepfe s (BRm - BF | % B ISTHIER LB RREEE B 1 FEERER
i) kA7 P —X—

FHAT IR | 20124-8 H 4 H ~20124F8 H19H FEMAERE - PRV E 2 —iE

(1) ARl

BRBELETHI T OHIV-17 0 T A )L ZOFRBLZ2FHEST HIEMED . AR RKRIERLL Lo
WE (B AICH D Z &2 R L, —EB0iEMESE2{bE Wkt U TIRVER T O T
N EN TS, TV E 2—fAURTIZ. ZOoWMEOHRASOBELRRBRN KD S
b,

HIV-11Z 5t 9~ 2 6 B 20 2 & 7= 13 g £ IR R BRI R 26 T 2LEHm D X
7 U —=2 7%, BSL-3FERE O E-CEEMUO A BEI L0 oA 7 ) —=20 7




NENL TV, ZRETICHEIEOHIFFTCX 2ILEWIIHFT LN TR, L LR
O, InbHoMEIIRBBT RSN ZENEIFIND 2D, Yav =7 MIBKT F
T EFTRAZ V== TOKRTHRIAEFN TV S,

(2) plik2

P L E 2 —fRER T, BARFEEAMED ) O2OF R Y X Y —< 52w bd
MnY 7y Lo AbEhE LTRES N, £, 8HEO T —F EMEWH I EY 23 5RO HT k
YRy —<EWZmR L, O BRI mEE TIEMEmE 5 OB LTz, £ 9 H1fE
IZ DWW T o -tubulin BN 2 /0 L CHERERZAE L T, ERAEFE LTI R MY
A (Fary T KAL) EFELTVNDIENRBRINT, ZOLHIE, FihY X7 V—
~IETEE DRI %ﬁéﬁWi%ﬁuL_L%LTk@\7u/17b%%ﬁT11_
BRI E D3R TE S 4D FLA IR D,

Ly, Bt MU N Y —= G E AT S M oW T, HAh Y O B R TR B3
LTV ZEBHEFICANTEH O CEMMERIFHBINATWD, RIZ THEFE] L LTo
B CTh T, T —F TITERRRBROBGEN i #ELTE 5,

(3) M3

a7 RSN B . R, VAR OIS E ORI 2N
ST, FHLVE 2 —FERS CIILELREREZRENBBUOREMIN TS, 0,
EEMERREFIEE (SOP) 1X. B DA & OV O KL 7 L — 2B W TUEARFERRIZD
WTEBDREHINTEY . EBREBEIISOPICHE SN FIELZET L TEBSN TN
%

O CHRSESBEINL TR, S5V —7 DR, R EZ#HEL TV
Do TR A, FHFGE TN — T I ELRFICH IR EELRE L TR0, EMN R
WHER D 72TV 5,

(4) a7 MBI
Hf LB = —FE AR R B W TR R RBR M TR E L Cnieny, A7 Y —= 7 LA
ELWHIRBBOFHENDS, Yu vy MK T £ TICHEETH 5 ailis KBzt 5
720 OB EMORENRES N D DI TR VWL OO, HFEIN2(LEHOK YA
TR R U X Y —< G E AT GO RE CIEFICES L T D
INETITON T EBRBIECHLBERERCHHROBEIX, EL LTI —F T RAX
F(RA) ZXRITAITONTE TN D, AfISESCAGIHMEELBL Y —F 7 2w — (RF)
DREJIFIL B R BTV D

(1) =4
Zuavel bOZEEITFR LV E s —RERRATLEHEEES ATV D
20084E12 H O HRF T MICB W THER SN —F ORBEEER NE —4F v KT —T 0




==X, FLEHAOEMBRE Ve 2/ FEAEO—FICBE L, AFEOZYMEZERD
EIORBEROEFEL=—XOBEIROLNT, FH L E 2 —fER LB THLZED
—HMEITHERF STV D,

SeEEETHE SN EER NI —FTERICE > UIEFICEMTH Y . HHMEY %2 H
W2 E SR BRSO AR R EOBIIB IR RARILE 5 2 5 Z L3 —FBIFIC & o TE
HENE D, ZORWO T, T—F L BROHEMENH LT, mE b &2 LK
AT DERSR « [FAIEAIT ) ZE DEFITRE W, EE, T—FIZBWT, 2Ok T
AR O IR T 2B FAHRERITONT-OEMD TTH S,

(2) Atk

FRILE2—fRERES S cCo7n Y7 hoFtEEBbhmnELEZXZ NS,

FEBREBMEEHTO T — ZUVE - T, — R LV DT — Z IR - BLRR B 203 0 — T
F e TIT-oTEBY ., 2B DICATE SN H i AN HTE S 21T > T\ 5,
PIHIVIESZ RIILEM DR 7 ) —= ZIEE PO TE LD BTN DD, B 7 FE R
TEEAFIZICATFIRIC L W I E SN TW5D, LR Y X Y —<EEWERERICON
T, Al SN ZEiEENTIERICES L TR Y, LEAEREF BRI TS, *
= T4 L LT LSHEICBWTEHMERLEBINL TV,

fh, 7av=2 MY ONTAEEF COMMEYOFEA L — FBREL, BFOFTO
NAFT v A ERICHEEEL KIFEL TR, BIFEEKEN D OEHEMAZIRE OB
FEMAR R AT o oA R, BUEIZ R EN Y IARENRTREL s TS, 72, Bl
E R T D OFEMFNYRIE S VTR, B OWF s 25 M IR EN 2R T 3T i T
W5,

MM B RRCHAREE /i b O BLEIZ B U, WFFEE MO AR AHME 238 U C A — e 1
ZL O - HREEZERL TR, FELERMEMBLEmMINZZ s, NI
Tavel NEENERIND AR -EREHLLI LD LEEZ I BND,

(3) Zh=ME

T L A2 WAV R L D P EIEE O g 2 EMIC B OE BN E TN, Tavcy b
ML —REE CTH DEELRMICE S i,

AR ES NS T vy =7 MEENCIEW, AflEE. SR —7F B Eon 55
H O A SR . A 1B o Scientific Meeting”s & % i U 72 BF 28 O B4 B30 U112 £ i
SNTWD, £/, a7 VRO =2 U 7 IZFLEIOICCTITONTEBY, HE
W72 7 v = 7 FER IZEBLHIEE D Acting Leader (JICAELFAR) Re-mailZid U TiTh T
WBHZ D, HFEFSEEER OICAENH H ey =7 e L ToEEERIIBE A
WU EEZ LD,

TuY s FOBMYEY), EBHEEHMENT —FEERICEDITHEM R ENRLE S
ATe . WFRTE BN L R P Seae S O FE IR E L EOREM A2 2 L, {EB) O 18 722 FE i
WCRADORELE RIFTHRERE oz, Fio, A — T RIBFIEHE R i O R EC M 58464 o < B
&, BEMROa T 429 CRR SR RATIEIEE) O ERi I A KF LT,




(4) 427 b

Tuvey PEMIZEST, BFCRTIEADA N7 B3R ELFIHGFIN TV D,

HIVAESE, kU X Y =< WD Z A E 1T I TRIGENMED & 2 FL H <045 B = &% A 73
BFoi, —WMIHMEEMRFRFEINTWD, L LR G, BIRFR CIEENTED 65 Lk
HRo B =X ZADRERAEMED D & GRS LITEAET ittt d 5, £70,
A7) == T ERIEEVOMEEEPORMENG, 7Yr Y7 MK T £ TICHRELE 2
> TV D ATERIKRBRICHE T 2 720 DMk &Y O RESRIES LD DT TRy, Len
ST, BRFAIZEWT, A7ey =7 M@ L TELNTALE DD RTERARRRICH I D
AIEEMED N & D B &2 TRIT 5 2 LT TH 5,

L7, FMRAREICHONT, T FE TCOEELHREDOAIHRINE + 2 I2EEIC AN D
ATCEDEIBEE b ST ALEMERMGEHMEL T 200, SVHEINE, A7 r Y=
7 NORFAB DR INTE ZETHENPED TR ETI2OMNIZONT, FE L E 2 —FHA&LL
ECELETRWVEBMECHMIZ AT & &bz, MM THEEHRZ /A T REND
. Fle, Tuvy MIBRFOBRERAIERES LXZENL Z LE D A0 - HrEl
AT HIEMORIELZD ST Z enkdbn b, M EABFTE2EMRELNT
e, FFEFHBE L EUICITOR 2 NERN D D,

(5) Frfet

Tuave ) MNIEoTAAMINTEEROAIEGT, PRV E 2 —FHERFAIZIBWT
—ERERIAEND,

=BT D IEMNY 2 W7o EIE BRI M R AR R A~DO T EF o ARG
KT HBORBEEMEIIMHFF SN TR, AFEEK THROMET 2 Z LN HAEND,

AK7w T = bl CCHEMEY DS OG- BRSO R M2 V7oA 2,
M7 EZ L OBINNRBIEIND ZENRIAEFN TS, £, APy =7 FNa2#E
CTEL O FEBM BRI NT-Z L6, & DBREMN S V2 EIRIZ DWW TR F
BN —ERESONDIbOERIAENS, LLAERDL, Yur vy MK T £ TIlT,
Pk D RTERRRER 2 SIAICE WL BRSNS T — 2 NEA2 6D L5, HERBEEI L0
HohME, BEMEOFMIZONWT, EREFEZ SRS, BEEEZ BERMICHRETT L T
W ZERkwbEND, £, HMIBRKRTETIZ, 7Y METHOERMLBEREO BK
7R BRI OV TG L THB L LB R H D,

(1) FHENEICET S Z &
I L — AR CRFBIA RIS 2R E R IR ICB R S h Tuh R,

(2) EfirutvRICETAHI L

AFEETIE, TRV E 2 —E £ TICHIGE T L — T 0 B IE 64 O H —F AWFFEE BA
HMHEICYRIE S ATz, AFEIEEN R LR % < OB 2 5 L. JRERZRIIVIEEN CTH
RICHMTBIE L TWD, Lo T, RFHHEIL T — T 7eR B 35 1) 2 B FE3E B o Hff it




ICHBRLTWD Z LR O 6N D,

(1) FrERFEICETLZ &

H—=FBHDOAS v 7RERMICET2HIREICEIY, Koy N TEET D ERICT
DIRFERZFNT DT —FT A Z v 7 OHERPRECTCH 72720, vy =7 MBS HIX
MRS O R EICEERN b T, TDH, 7ury=7 NEMORAZEE L., W
TEE) O ¥ 70 320 2 R L 7=,

BEMAR R L, EBHEEEMBEN T — T EHLRICE BTG SN2, iGN
VBELZ2 A e SR S O IR E L, EORFM 2B L, WFFEIEE) O M8 72 Eli I A D8 %
RIETHRER E 72 o7z,

(2) EirutvRICETAH L
AR CIEAE KR O ICBER A U T B 726 BFFEIE BN T 240 B 7 il K O e {7 73 IR
Tholz, LEEB->T, THETIHERFNRIATLNOKEBAT D Z & THIELTE T
Do Flo, EFENITIE, HBRIOEZ 2EESCEELTIC L AEREENGE I TS,
R a1 S B ECEIE L EEBEICL VSFONTWAH N, FrCEER EEE N HEIC
BRORMICHD, LER-T, K7uY =7 FOKRTE TS, H—FMNE A % 4
KOES « BIEFIH S AT L2 WETDHZENROLND,

BADOENCHE OB, £V A VA EPIFEROWEFHOM TEBOENR L LN D
HLbOD, Tavzl FEEELTOINETCOEBITEY THD, R ETHEMEYITERE
S, EAMSRANE, BBSELRESNLTETWD, 7LV —THOEHOENH D LD D,
MBI HHE R T DIV, RIET X TOERMAEDIZONW TN TS, ZORE. £h
ZIOMFERBEIZ BN T, KOO RiERRREBR B & 72 2 FTRetED & 2 & o 23 7
Mmoo TWND,

(1) Try=7 MI, H—TREFOEE KL T, BHEENOEREI, 7 — 7 IUE - ##
o =R~V OT —F OFRE OB R ERR EICHT 2R SsiTo 2L
NEEND,

(2) vy =7 bOMENONRIRFERO D, BAR - T —FEHE KR OBLH B AN FHZE
Mloala=r—vardmibasind 2 ENEE LW, B AARANEMFIT, BIERET
LHEEADELIRE AT O LNEET LY, o, T—THo s 5725 HkARe
AL OT, BAMBFEHEIL, K7y =2 MIEETLIMEEZ N —FIZIREL.,
— T ML DEENRAI 2= —2a U ERET LI ENEEND,

Vi




(3) A& AN B TIIEBERFFOBLR BRI 4 D 21— FE ST STV D03,
Fl—?Da— FESHEHSNTHDEANANONIIE 7 L — 7RI W TR, [FREA Om
fbzat L TS ZEREEND,

(4) BSL3FEBMEOLEMLRBEIL., K7u v/ FOMSEEENIMAZ THET 7 U A Hulilk o &
PREXRIZE S THERETHD, O E BARMIX, TOREWNRBEE N#EY) e A T
FTUOAOEEMREZRBETHZEDNEE LY, Fo, AEFICEBWTE, e FNE
52 eSS A R I IE AT D MIC, T—F RIS W CHigk OE S - BIEHIE S 27 Ak
BOROOVLEHEORM BB IND Z ENEEND,

(5) vy =7 MI, ThETOEHZEEX T, FMAREICONTEDL I REZEZE -
b G E BRI E L T 500, SWBANIEIARAT Y =27 NOPMADRNTE Z
FCHFENEDIZRETDONICHOVWTHIEICT D & &b, e cmidikz 5
TBLLZERLEEF LY, F, Ymy=2 MIBEGFOREMA LFEES LITZENLL Z |
Bl 5 H0ME, R EAET2ILEMORIEED ST nkwonsd, MR HHETE
DALEMRE LN HGEIT. FFFHE L EUIITON O LER D D,

(6) AHEETIE, ATEKRBRITMEREOL L THDOON L ZENBESNTEY ., £4
HAThHoHEEZDNDD, 7uy= MNIPRK TETICI T n Y =27 METHROERE N
B D BRI ERHIC O W THE L TS 2 EREE LY,

Vii




F1E PRLE2—FHEOBE

—FIFE (BT, =71 L5Ed) Tk, FEREPEMERBICN U TEERN RIRRE O
TDOHARTA TSN L>OH Db DD, HFICH T LEEEE~DOT 7B 2ADEIGEHE
REREEZLY, BEEOREERST —EARLDALICETITERNTELT . —KICEE
BRPBIKSZToNTWD, £, H—TFT 2307 7 ) AHIROZ < OETIIHIV/IZA XY
X)) =< EDEIENRA M E 725 LTV D2, HIVIBIRIERGESC R U 8 Y —~<JEICxT %
B IEFIBIIHENL SN TR, LR > T, A—FT BV LMY 72 EIch kT 5%
fili RO R 22 B IR IR O BT AR D Hiv T,

MMDRBLD S &, H—FTBIFITOREBIFICH LT, H—FHEDERE CGEMMEY) 2k
& LTEHIVIBRIEB R O b U 8 Y — < JEDIRE A OB 208 L T, U —F Db 7ERe ik« B
e LicHifip/i7ey o7 NOERZEGE Lo, Ziulxt LICAIK, THIBRER R o i [E B B
FHEAT W /) F %) (Science and Technology Research Partnership for Sustainable Development :
SATREPS) OFsfAD G & | B O FL&E FHFSEAT (Noguchi Memorial Institute for Medical Research :
NMIMR) K OVESERLFMF5E& > % — (Centre for Scientific Research into Plant Medicine : CSRPM)
e A — RGBT v & — X — MRS BUR R R R R ORI [E B R A A AR SE i
B & L T20104 H1H 2 BSFEM O FE T [ —F HRIEARMWIZ X D507 A VA R OHUF £ RTE
PR EONIE 7 v Y =27 ) (LU, KE¥E) MBS hTns

SEOFM LU E 2—ff{&ETIE, =7 M H2FE4T A ﬁ)ﬁu LI ARFEDOTHFEBNE,
WRK O T 0P =7 FAEEICOWT, FHBSHEA (RYUPE. ARME, B, 87 b Fipih)
WCESWTlrbEa—L, 7uav=7 FMEFOREOMHER L NS HOTHAEIZOVWTEETLHZ &
AL LTS,

PRV E2—MEDOBRIIUTIORT LB TH D,

(1) PDMIZESWT T r Y =7 FOPRHEMSICK T SR Z L E o — L, iS55 A o FFfh 1
> TRl R T vy = 7 MR ZF I3 5,

(2) vy =7 L ORR KO BRI DR 2R e OFLE 2N 2 a5,

(3) ERDOHAERIZESNTH —FTMELFTHERY OT vy =7 MR TOEE G EHZ OV
Thekd %,

(4) So7uy =y M BEOERICH T RS 21T,

(5) BRIFH L E 2 —@EEHITHEMRZRY £L0 5,

P L E 2 —f A, ICAR A DT — T MEHEZE R L GRITER L, &RV 2 —HH&TF
—Lh (LR, vEa—F—L5) OHMBITUTDO LB Th 5,

¥, H—FICBIT DB IE, SATREPSOFFH A D 722 23T H ARE N TOMIEE L L TV
2 ISEATEOE NBH R E IR A% (Japan Science and Technology Agency : JST) 7324 OFR#A M B % Uk
B L, A OFIREZITS & & blo, HMP M O FEIEEN X7 2 HAN 22 B S 217 - 7,



< H AH>

524 55 By K 4 A & i1 YR 18 20 F

H& - 1S N IERE |JICA NTEIBHFEH PREES — 7L — 7712012428 11H ~17H
R R E

i 704 E¥ & |JICA ARIBHZE REH 27— |20124:8H9H ~17H
PrfEs i EER AR

BAliibaxii b - WAEAREREY—E X A 201248 H5H ~17H
TAENTIES

BBy GROE | B H & [EBRERREAL R ARk iR 201248 11H ~15H

xR (A7 P —r3—)

BoE sl G - |58 I JSTHER B [E] % 5 /) = 2012478 11H ~17H

A iff) FERER T =)

<H—F >

K 4 BT &

Dr. Regina Appiah-Opong Acting Head, Department of Clinical Pathology, NMIMR

Dr. W.K. Anyan Research Fellow, Department of Parasitology, NMIMR

Dr. J.A.M Brandful Senior Research Fellow, Department of Virology, NMIMR

Dr. Alfred Appiah Deputy Director, CSRPM

APAFA A L, 20124F8 HSH 22 BITHIZMT TR S v, Y0 MR, A v F Ba— TRV
J MREEEZOHELEL V2 —%21To72 ((FEEE2),

BHPDMTdHh D Version OIS REND Ty =7 OB (Fud=r FEE, JE. 5 %
VAT IZmRT,

[&#>PDM (201044 1H . Version 0)]
Sy HLFRIMFZEE R CCH— T e o ' — R EA KB kLT A LV A R OB EA R
U IEEE IR AR R RE S T D,
BES R
B —FHEEA ) O FHHFAL AW OV T, et FLHIVIEM: & ORESETE M
BRI N D,
HRR2
B —FEEARM O FHFIL AW O WT, etk L Y N Y —< ik
OREETETEFI B S fERR S D
HCR3
A —FFREAIKR R Y A VA R OPLFHAE RIEEME BT 2070 D%
i R 3T ST S B,
&) EENL
1-1 H—FREOEMED D& DMLY (Fry 7 =2 KRR —L
T ATV L) OMMH GEE LT 5,




1-2
1-3

1-4
1-5
1-6

1-7

{5 %2
2-1

2-2
2-3
2-4
2-5

2-6
2-7

1583
31
3-2
3-3

FUHIVIE M 2 43 2 A Y & OV B b A 0 22 etk & STREd 5,
MM OFHIVIEMER 7 ) — = ZICHWA AR FT v A R &
AVAC RPN

a7 NTHENL LToNA AT v ARz, HIV-118E L] 2h 5
HIV-1iZ %49~ 2 S s R PR BUE L R BE 7 v 7 A L R BLE
e RaHT MY EFET 5,

FLIH A s D HHIV-UEYE 2 B9 2 8L AW % Bk R4 5,

155 NI B OREETEIEAR B K OV A L R SRR VE IR FE & fRbiT 9 5,
PIHIVIEEE 2 SR EICE R T MW 2 B S 5720 O FIEZ RS
%

W —F R E DM ) b O LAY (R TFBEROI V7 IR E)
DM FVEE LT D,

FLR U N Y —<IEWEE AT DY K OB b & D& V% SCRET
2o

T O R Y X ) Y —<{EHERA 7 ) —= U IO FT >
A REMELT D,

Tyl T LTEAA AT v A %2 M0, FU X Y —<FED
HIEIRIZN R, TERRAHE R LA DM 2 RET 5,
MR LG N U R Y —<iE T AT 2B L AE Y & S EERE R
Do

5 NI AL B Y OREETEPEFR R 2 fiftr U MR B~ D82 78 5,
PLR U N Y —< G E & SRS/ T 2B 2 BT 572D D
FIEEHRET D,

R ZEIE 8) it D 72 6D D TR ERBE N F S b,

WFGEEERE = & OFEYEREFIEE (SOP) %% (4 5.

PO, RE, ZEEHIZOWTHET 2D OMEINV—T I —TF
4 7 EMICHRET S,

WeE s nN—710—F—=37a vy ha—5 4 3x—%—%0 L CHHIWE
HEBHREEL T V27 NEA VLI H =R T =TT AL F =~
2o

W geEE M B E A ER T D,




F2E PRLE2—FHEDOTIE

SATREPS

SATREPSIFISTIZ X % H ARE N TOEAH « [ BLROAF 78 38 & IICAIZ X 2 B T ol /1 7' =
T NERWHIIDEEE L CHES D Z 0D, TR EM OB A BT, BLHIEE
BIRISTEICAHEE, W L TEREN D,

ISTITHIER B AR O R 1T D FERCR . B F B K E D WM EOBLE 26 B AREWN & O F
E % & - FEEE RO M 21T o, £/, JICAX T oY =7 MEEO R L LT, BHF
BIfRE - PR BHE 2 GO % & LW CODAEE L L CHTEIZEIT 2 AMEK.
RE DR L K OB R R T 2 BROB R HFHE (L2 —) Z2FEhiT 5,

JICA

PR L E o —f8T TINCATEFTM AT A T4 > (2010466 H) 12 » CEM S, FEf -
i 7 v A OMEGR LS H T 21T 5 72O OFHEH B IZ DWW T BRI R FiEE e+ 5720, §F
M, HEREHR -7 — & HRE, 7T —FIEFTECOWT—ERTRLULEZFHMEZ U » F (ft
JBERE3) A AER L7z,

P — L DA N—FFHI 7Y RICESE By ¥ — 33— MFRE A BERER . JICA
BZICR L CEMERAACA VX Ea—%2FEEL, 7av=7 hOLba—%FELiz, FE
ka3 BE AR Z &,

PCMDEIEIZD - & V) | HHDOPDM version 02 SWTHEDERE L 0/~ 7T a Y -7 M3
MAfER L, FHMESEE COFMEAIT 21T o7z, BRIV E 2 —F — A%, FHiifERE AR L Ea—
WAEEICRY &7,

APV E 2 —IC WIS B OB AL TR — 1I1TRT,

FTAH5IE H B
4k a7 bOHE (PDMO7 Y=/ FAE, B AE) B8, ZHEEO=—X L
BEL T L EBEMOESR & HAROEIBUOR & OAMEILSH D50 nvoTo T8
Bi7ay =y NOIEYSYE] ZRET 5, PV E 2 —FE TO SR, Bk -
FHRRIZFE SV THRGERE1T 5,
i PDM®D [Favx 7 bOE] OERESVE, E00 ey 7 NAE] O
FRIZ E DREEFE RO W e ARG 5, TR L E 2 —FHE TCOAMMERMIX, FH D
VB « ATREMEICIG U CHIGEEE 21T 9,
hEME Tuayxl FO Al DoAEAMEIND [E] OREZERET S, FRADOZ A
Ry, B, BOMYEEZREFT 5, TRV E 2 —fHE CORRMEFMIL, Bk - E
FUICEE SV THRGEHEEE1T 9,
FIZAVAN Tuvey MRERISNIZZ LKV EL DER - BN EADORELRFTT 5,
HE L E 2 —flETOA /37 N, FEG O L - FTREPEIZ)IS U TRRAEE¥ %
79,
Frigitk BN T L%, 7oy =7 FEMICEAEENEH SN D008 9 0, Figtkic
VERERZ BMGDOD, 7av /7 METHOFRMEO LB L2 Ratd 5, fE L
o — A CORFMERHm L, TR - RIARIZE SO TREEEEEZTT 9,




JST

(IST IR Al O R Affi 22 H ]

JSTHEAMIE B

TR AR

ksl

Tuvxr b (HF3E
ME) ohkbun

- HUER BB AR IR 3 2 B
- BERE - P B oA - T

MRNEICEE b
E MG A S T

[ B 3[R AF 22 H A2
DIERK

s 7u Yy MR ORR AR OENRE & RN A

oA - o % R Al
ST 5 % B,

[E B 3E R AFgE (7%
&) O E K]

« WFZEE = R
- WFgEEE
AV I ITAT A

o TP AT - 5% P
AT,

B2 B ffr o e &
SO

» BRI R O T~ O R 8edfr 16 _E~D K
- FNE R E |

Mol FRERE (R, SR R
i

* BHREATAIRCR O HEME (E WA OFBNITE & DE )

bee)

C AARICBT BRI O A% DR - R
- HAROWIIETFIE - $IE - Bk OB R 72 & BARORIEH

Wbz LI - SR

 AAANAMOFER EF, 7 03— bxdis)

1R - IBBRRTAE CREAM
it

R R C ROA &
D EHI,

FRR DT - J R
ot At 92 Tk ) 4 ~
D E K

- KNHIZRI DS (7L, BHE,
 FAFEFFIEI B 5V ERFER O B S - B b
- At

C R AL L L7ZWESE - FIATES) O R FE R

EHFEOERR)

BOR S~ D [k

5 % - AP A C R,
RIREATC RA D % &
R,

(1) ERIELRFIE ORI SN T
< MYIORFFRFHE 2 D R - EPER ISR E T E D

s BT IR DT IR T B AR

YR EHE TITARE S ATV R o 7o BT 7o IR B 2N A U7

C R OFERY - BT A o7 b ERAOIBNIZE & R L2 LA EHE T L )
(EH) AR 0 5)

(2)

5] B e [ AT 52 0D 3 = AR Al (2 D T

< WFRET — L OS] - FITIRUSIERREZ O Y — & — 2y 7130 Y )

c WFGEE OBITIRUUIZNER - VR (T — T O RE XA HHIT SN TV D0,
AR IZADTTEH STV DY)

AT TAT L RTEED W T FHER L FEAFE A FE M S ATy B e

(3)

P D3R & 4% OIFFEIC DN T

c SBOMIFEOED TG Y (BHED G, HFEE O IIRDL. BFZEERARS . BF5E

)

s ABRAIAEN DRI OWT (BRI RE N O FE ~ O R 8l m E~oHBk, A
KIZBT 2R EEAN OSSR O « R, AAROHIEFiE - FIE - g OE K & AR
DFAF D T2 6 LI 8 - R, RO R A 37 FORE L 2ET)



s BARANAMOFRKAZZER L TS0 (BARANFEFMHIEAMOFK., 71— BiZxdis L
TZAARNANM ORI L)

(4) Frm P TEIE BN E A~ D EBROD FIA AT DN T
- NHIZZROMEN ED X D ICRIAEN D (HFERATTERER & % WITHFIEHE O B S -

H 3 )
C R AL LTCRTE - FUTTEEN S FREAVIC IR L TV AR S 5 0 (BURSE~D Sk,
AR ORI 72 &)

[JSTERfmICES L T
(1) JSTERf L. AFFEANERIC L RMEGERICES X, ENEENEE GHMEE) 12Xk 23 HI=
(2B THE A CT1T 9 .

(2) ENEEAZEE GEHEE) BFIERGRE CHLIHEEE, Ml mb s Z 1X Ty, Fl
EHRREORPEIL, LT LB,
- BRI E & BURBIRICH D&
< BN & RFPICBW TR —DFF (RFEFRICB W TIM AR OEL L WD) IZFTE L
TWBHFH, MSATENE NEOM SRR ISR W IR — OMBICHTE L T\ o H, RH
BEIZBOWTUIR—0¥ (BeraStttiiR -0l 22 d) ITHELTWEE
c BB ARIFEIEEZIT O FH B2, R TP = FORT, HEPERCORE, F—
HEJDOWIIE A = B D WITHEHNE OB FEIRE D 22 > TOM IR E e & PeaThiE
EREWICHE TNV —TIZB L TWVWD EEZLNDE)
- BRREAME & RN R B B D WITE RN AR BRI S D F
- BREEAM A OMF SR & BN B RBRICH DR AT o TV DHHE
- Z OB ST EBIMRAE & pkr L7
B, ERUSNOGETho T, FIFEBEGREAET 5 & A 0T 2858121, S
DHZ LI TERNY,

(3) Pl Yesc b, AHlA 1. FHM A ER (WFFEREH (B O IE R i 5 E5%) 12H 5
CHHZ@ET,

(4) FMME., ZNETOERBEE, VA by b, VUVARTV U A ERBESFICLVE
L TWaEERE, FHmAEE, SIS TOMEREZICLLI T LE LT —2 3 VA
BRI EERENIZEIZ L TITO,

WFFRARKE K LT, BB R A2 AL T DANS., FHBMERBIC OV TEIEBAE DRV DE D
B ZAT D,



GEE

(1) B A A S

Tuvcl FOEELEEK X

PLTFIZ, 20124E8HBIfED 7 1P = 7 MIxt$ 2 HARMNS OB AZ =T,
NI BB RS E SR Z L,

HE K

BN

JICAREFHZFE DYRiE

JCAEMIEIMZ 3% (BiuA VvV ALEWEMZE, Jrard sk W
F. EHHE) . BFBT.IAA
ZFOMOHEZE (BF5EE)  LE~224 . AFF8.2AIH

BRER DB f%E () :8,03154,955M (TH#EMZFR<)
P2« AR BRELEE  Sdlikik s o~ ~ 275 7 ¢ — (HPCL) . &t
158 5% 5 D F FE R

ARFRHE FESNHL : 644
WHEWNZ © v A VAT AR 3% By, HPLCOHr7e &
JE~HM - 282

B Hb i B EAV R L - 4,128755,0521 (201246 7 KHF )

AR R R I E PNES

LTI, 2012FF1ABfED T 1 ¥ = 7 MIKkET 20—l b OBAEZ RS,
PRI OW T TR E RS E BB Z L

R

& A

A Z—s3— hELE

NMIMR : 134 (FTE. A VRSP - 4% T4 R - 44,
PRIGHELEE « 44)
CSRPM : 274

Ji % B OV B A

NMIMRA 5 A~ — 2
NMIMREG PRI BRI A58 A X — X
NMIMR ™ A L Z PN AfF9E A~ — 2
NMIMR %A B PN BFSE A ~— 2
CSRPMWN HJF 98 A ~— &

WEFEIZ L2 BEAF DT FERE AR E

B B #

WHETEENC B 2t e e KB, B, FEEERE M2 L)
RIENERES B~ ER LHEEAM




(1) Fev=7 MEEOFEFH

RINARD 7 vy =7 MEEIERZ LT IORT,

[k F1]

%o

A —F JREEE TR 9 O TR E S FE S a4, etk FIHIVIEPE R O E IR MEF B 2 A S h

G

EERK HIH

1-1. 4 — F J5UE DA R 0> &
DEFHEE (T a v T =Y
VROV — L AT )L
72 &) oA HEE ST
T 5,

1-2.5THIVIE PE &2 9 2 fHfh
Wy B Oy BfEAL B o 2 Ak
%ALDJ‘_E?—z)o

- L,

1-3. 8 4 KL H 4 © HUHIVIE 1
A7 Y == ZICHWAN
AFT A REMLT D,

1-4.7va =7 N TCTHSL LA
AFT vEAREH N,
HIV-148 R 2 & . HIV-1
VZoef 3 2 P AE T2 R
BUSMALZIR BE T 2 v A
NV ARBUEMEALI R 2 F T
DA & FET 5,

© RERE L. T — T OARFRER TR ST 2 TR O

RIS FLUA N AR BRI EA R RN IS
1M%Hﬂw@ﬁ)%)2%7/7L\ﬁ§®ﬁ%kbf&m
L7,

« 2010429 A CSRPMIZ T, AHAR « H—F MEFDFELAWT, H—

FIEPEOWEAREY) (FU100FE58) 7> OMLHH =% 2 OFR R
HEiX, 50%EAKkTY ) —LEHANRHETHZETEEL
Tro 7RV T =V UFKEYET TR A R, BILVER—Lx R
TMIVT NN A ROZ AT NVART, THLIK, miit
AR X <ET D, 50%BEKT % ) — )b & il BRI
W5 ZETEMEEYOEEZRE LI FTRETH D, Fz
TH )= LDEHIZIT T =Dk ) ITERNRE - T
WA EAIT100% =% J — &2 0D TRLIT-> T D,
ZoEoIE, v E 2 —REEETIZTa v T =V rR0mL
f—wIXTwﬁ&&%a@ﬁ%mA%@%Mﬁ%ﬁﬁﬁb
Mﬁﬁbfwé
SEY TV OB A O R R 1T
NMIMREEMESBINC THEME STV D, 20124E7TH K £ TIZ
&@ﬁ%m%mﬂﬁvAwﬁ;m%bekn IC50fH % %
EIZEME VUL B 4B (100 w g/mLLL T @ +++, 100~500 u
g/mL : ++, 500~1250  g/mL : +, 1250 x g/mLEA F @ -) 124y
(7 C. Monthly meetingC7 — % ## & L T\ 5,

- OHIV-1EBMHIE B . @HIV-1Z %9 2 il PEfE 32 K 1 5

TEMEAL 2D B R O @WAE 7 1 7 A L AFHIEM L R Zh 2
N3 OENRAWE T 5 R 2 R ER R RFIC TN L,

NMIMR 7 A L Z 5P~ iR s L 72,

RO, @, OIE2WTEBELRIET HIEEEMit., LT

IZENTNORE R 27T,

— 20FE D REY LA 1T kE U CHIV-148 M 2 5 2 508k L
0, TRAZ Y == S ADBERMITNE I RO o T
AN

— ORI 6 L THIV-LI 69 2 38 A
THREIEMALD R EZRBR L=, kA7 ) —= T D
HITWETZ RO > TR,

— GOFEDFEWHLII Tt L CTHE 7 1 w7 A /L R FEBTE

L RzB L, 2 BTREMERME L TER-> TIN5,
%, SLRADELRVRTIRA Y J—= 7V ~BITT 5T

£




1-5 Y s S HHIV-175 4 | -

& B AL 53
LERRE

1-6. 15 b N7 AL B OIEETENE | -

FBE . X 7 A b % B F
eI AT

1-7.5THIVIE W) & % & e

I LB 2 — R U A LR = 2 R IS HIVAE L A il 5
HIEMEZ R T HDIEELNTHWARNR, EEEHT 5E8W
DOEEERT R, FLh U X Y —~EEEH T Em O
SEERERLCIE L, BIFEREEK (NIU) TIToTWb, £7., &
VBTN T A a~ T T 7 0 —%4TW, TORITILED
DOFRBIZ L > THEAT 27V 28IRT 5, FEERLEW D
57 B 1XDiaion HP, & Dl DAK Sy F-{bA 4 D 53 B 1 Sephadex
LH-20F 72 X7 v 2 W5, o BEDS R EE 22L& i%.
CSRPMIZ20124F7 A IZ3% & S 72 0 BRHPLC & VT, H—1b
AME CHBEITOHBETH D,

- BRT v U AN RAEBTEEACD R 2 AT D THEOMA Y O

O BLIMAZEENDLWE GEFR) AR v U A )LV ADTE
PEALBEN B 5 = & H 52X DT, RIKEEREKRZICTHE (B
PR) ADE 72 % pBEE R ED 5TV 5,

AP BHFONTWE (B ADS b= U, HEELD
% K2 Jurkat#l i O NF-kappaB % % 2 — i@ A9 (2 & AL 5 %)
ENRHDHZ EMNE Nurkat TRIEE L R —% —7 v &4 THER
S 47z, NF-kappaB#f% g OTE ML & K AT BN 5 %,

- HHIVEZET 28I L TSN IE L7211, 4004

~/LYNMR. LC-TOF-MS#% H VN TNMIMR Y A JL A &Y BF 52
B. JCAEMZE L HFIHIVIEMET — &2 & &1 AR B AT &2 17
IHETH D,

- B TERPHIVIEEYE 2 RiREICEA T 2R 60

BRI O E BRI TS TRV, XTEESE . HILVARSH . KFEEYERLVEY % H
OO FEERFET D, WAz ranr—vay GBRENEEERE) A0
B BRI BIENHEL L TR Y, WATRETH D,
[k i2]
T —F R PEAZER 7 OB E D FE S, ZaME, HU kU X Y — < IEME R O &S A B
DR S5,
PG ) R FR I

2-1. 5 — F R BE DA RE D > &
DMLY R T E D
Iy U7 ) O T
xR SLT D,

- RAREI. U — T ORRER THEM ST 5 KA O

e, LA NV AR EZIIAEER RGN HHE
Y (F1007E¥E) # VU A M7 v 7L, WEDOXZRE L THREL
776

- 2010%F9H CSRPMIZ T, HA « H—F NG DFELEWT, H—

FIFGE DY) (FI100FE5E) 2> & O H = % 2 O FH L7
HEIE, 50% GRS ) —LEHWERHETHZETAEEL
7o 50%EAKTH ) — BRI AV S 2 & ClEMIEA
M ORIEE RO FTRETH 5,
CNETH—FEEAMEML100/E (SIEDOTEIFLE) 1I2o0
T ZD50%FKR=H /) — /L) 2 CSRPM M CTHRSRL L |
NMIMR%- 73 B ~25fF LT\ %, A BEALI0LL Eo it % =
VALY NIEMTETEY, SO ITEEPHRE I M
TSV TIEZ D4yl 2 CSRPM B T Eii T& T\ 5,
ZoEoiE, PRV E 2 —HERF R E TICEEFBE DT L
7 IR EEETRENEEY O T EITB BTN LT
W5,




QELE U R Y == IEE AT

*fé*ﬂ?ﬁﬂﬂj%&(} THEES
WDV % IRET D,

-3 oHt K Y X
V=< iEER ) —= T
WCHWA AL FT v 'A%
WENLT D,

2-4. 70V =7 NTHESL LTeAN
AFT A REH N, Y
XY = JE B HEHE
WER R EHENR LA
T oMM A FET 5,

-5 M BHL R Y R
Y —<iEVEE AT 5 H AL
EW BT 5,

MY, Sl 7 v ROSEEHEA Y O R R BRI
NMIMRFEMEFHE P T HHE ST b, 20124F7H K E Tl
&@ﬁ%m%@ﬂ@v«w% m%TLfk@ IC50fE % %

FME LUV A 4BERE (100 2 g/mLEL T @ +++, 100~500 ;2
ghnL S ++, 500~1250 1 g/mL : +, 1250 u g/mLEL E 1 -) 24y
{7 C. Monthly meetingC7 —# Z#&E L T\W5H, ZHETIC
B L7110 E O MY 0 5 L8R T A RFL N U N Y
—2IEERRO b, ORI OV TNMIMREMF-IZ T
AR INTR, WTN b ZOAEMREICE N TE Mg~
BT _REFEHTRWI ERHR S TWD

- HRERER KFE CTAlamar blueZ AV =in vitrox 7 U —=1>

T AT B EWESL L. NMIMRZEAE B2 I H i iz L 7=,

© BUEE TIZCSRPM L 0 264 S 7= il /9 11089~ THS

DUV TNMIMREFA A THFAREEZRBR L, £ OHFE
PEIZ DN TS BB IZIRAT LTz, £ ORER. #930% Ol
THRERTEESRE S, 72T 8RO ML W X5 %f
% Berberine & [F 0 ZF UL FOTEMEZH L TWD Z & DR
STz,

o, INOH MU AR Y —<iEMIE, TR N RFEE AL
STbDOTHDHZ L, MIEHIZI T 5G2IMBI ~DHETT A
HENTWAEZ &, 5T 1oOHMMEIT o -tubulind # ]
N L TCHIRREKRZRET S Z k#NMWR?EE%%W
WO L 7oaobiE b R3S (FACS) KON, HttBAM SR
WL BT CHLNE 2o T,

BWPL R U R Y —<iEMEE R L8O 9 B, 4FEIC OV T
IEZBEIZCSRPMIZ Ty B 2GRS A Th D (£ D 5 H2FEIZ DN
TNMIMRZ A R CHUA B IEME A RBR L7265 R, wIing
v a RV AESICIEVIEEN RS, IR izonT
CSRPMIZ THHERIRZ ATV, 20 2 K Edi RAENIU~ERT L
TEVERL 7y DRI L B E 21T > TV D, ZALE CTLES
. 1OoDH S 2 G AR ORI R 3 35 BTV 5,

- BUE, BTG H N Y N Y —<iEE A AT DT

AW ORI RIFERERKFETIToTCW0Wb, £7, v U
TNIIT AT NT T T 4 —%EITW, LORIMLEMDOKF
ﬁ’iofﬁ%?é?W%%ﬁbfwé HEBRREEHD
47 BfEiXDiaion HP, # D fth D K5y 71L& W) @ 45 B 1% Sephadex
LH-20F 721307 v 2 AW C, b aWE TR Z1T-> T
W5, Atk oy RS INEE 2L S 03 U 7e 5413 CSRPM
[ E ST BHPLC & W TR L 217 9




2-6. 15 6N ALEWOMIEE N -

FABE & figpT L Ml 3~
DEEETNT D,

2-THL N U N YV —<iEEWE | -

ZEREICE AT D RKH
VeI 57200 FiE%
BT D,

A ARFPES Y O A 0> B3R VEL N U % Y —< g
DRH S, EERDOEER Sy ERDbDNLATOD
diarylheptanoidfi Z NIUIZ THi 8% . NMIMRZ A B I C
TEMEREAN 217 o 7oA 5. 2FED RS CTRaMEXI SR % EIal 5 5@ ) 7e
TEPEA L & 7=, diarylheptanoid¥g87fE E BT b U X ) V) —~< 3%
PEDYE B B curcuminZ 6O 7o HEETEPEFEBE N HHL R U X
V—<IEEICEECTHLIBEN I I N TN D, ZRH AR
FRERAMM N &N 2BobamiE, V7 7 Lo Abh
e L GRiSisnsb0Th D,

RIAREAR ., VAR, SHEmRLVEC W~ A 7R
Tung—ary GRBRENEERE) 2V oE R SRR
BHHENHENL L CRB Y, KRB 7 e Y7 MRZROMMIT 3t
LTHICHARETH 5,

[k F3]

A — T IRPEE R BRI Y A VA R OGUa A IS TEM BLIZ B9 2 WP 78 S hi (Al 23 B i S v %

s B

K T

3-LHFRIEE FE NG D 7= 8 D FHEER | -

FEEREDPEIHS D,

NMIMREEMEZERPY « B iR I C LB R AR I I A FE T
TEfE SN, L LN G, 2012427 HA), COf v F =
R—H —DCOHMEREE D R EANFAE LT-T2, BUE, il
FIDCO A > F 2= —ZfiH L T\ 5, BURERER K
i DA L F 2 _X—4—%NMIMREMEFZMICBET D 2
L EERER CHET TH D,

« CSRPMTIX, 50% &K= / — /L% H\ - ih i % 34

B 72D /R L —Z —7320104E9 H (2, o =2
B — R7 » 7O 7 O G 2320114F5 H 12, £ Z ki
ENTe, BFEARREEZ V72501 &2 R S 7= R — 22 <17
H7-IT, 201246 H . KT AT ANHEBEB I N, LEWD
T, BRI A AT 5 72012, HTHPLCIX 20114 B, 47 it
HPLCR OEFEN T L/ u~ N 7T 7 4 —HZX LK Y A X
DH T HH2012FE 2 E A S, CSRPMTILA ¥ D 4y Bl ks Tl
AT Z HEREENM B, G Sz,

NMIMR ™ A )V ZERFHIC B W CARFEEZIT H 72D D IR 72
BEEFE T DT ~T R CTEASN, ZNDIEFT R TER
B LT b, F£70. 2012423 A % 120> 5 BSL-3fifi sk 23 i
L. EBROBEHITEANAE T TV, [F5H28H L Y ICAD
ARG W) T8 O EE P SCER ) o7 4+ —T
v FHFEIT TBSL-3fisg DIERED H A D OYRIE I L0 %
i S, FOEMAATEIC 2 - 7o, BIFRS THHEEORBEA
NHDHM, HIETEX LRI TH D,

NMIMREAE B2 E I TCO2A4 > F 2 _— & — FACS M Vil
HBMBEOREEZ T RXTET L, Yuv=y MFEEEICE
HAEInTna,




JIEE (SOP) ZHfH+ %,

32 MFACERE T & OEYEREER | -

WIZOWTHET D7D 00
JRITN—TI—FT 4 T %4
T A Z LB ES S,

33O, R, T -

nYx/ ha—7 4 x—4
— &I LT H BB FE PR
EEExTn v MEA L
J A=Kk OF—=77T KA
P—fEHT 2,

BAMEITN—TF Y —H— 37| -

3-5.4F FE 3 = A7 [H] i ) & 2 VR R

B O BT EE MRS SR 0D 72 80 D SOPIL R IRFE BR K 71T
LD EMBENC LV B STV D,

- CSRPMTCHLIHM TR, 45yl — % AR 21T 5 728 DSOP

X, BIREBER L OHENBIRIC LV EHIh D, 5%
IXCSRPM DO WFFEERBEICiE L=, (LEMO DB O 72D D
SOP#&fifi 2 20124E EE#E TR £ TIZAT 9 M TH 5
NMIMR A L 25 Tl EERAAT 9 72 O O H Al K UGk
FBEICBIR L Th 0 | (EEREFIEE 2 ERk LT,
NMIMRZ A= B 2256 P9 (2 C Alamar blueZz AWz A 27 1 —=
7. FACSEME ST R MV AT A KO, MilaEH7T vt
A GBS & o 7o RBLRMNT D 7= 60 O N g Yuta, L&
OB EDOSOPEAER L T 5,

FuY s MY D, fEH & KIE B IZNMIMRE: 47
B, M O'CSRPMBIfRHE 1204 35 ML, H\WoiEpz 4 L
HEimT AL E LT, AR —T 4 v EBRE, EOHTHH
MUEDIEREINTZAT A4 REHWEDH OER 2L, 5%
REBRNIRENT WD, T RXTOAT A REEHE 28 OKR
R EER ARG LTV D,

BHSHIZATHLY A0 E2 T X ToOET—X L &b
Ho ViR— MERICHTZ->TiE, TTEBREZZITT DY ¥ —
FT ALK (RAS) DO AET —H LIRNTT — X ORHMN T
N—TNTHY, HE, EMELORY $—F7=r— (RFs)
THELEOL, BENES2MZ, REER T V27 b
EBTEE QICAEMZ) Zf&m L CHEMEE (Pls) 28
WHREHI R TWD,

F—T7T RAAHP— QICAEME) &7vv=r M A L7

35, H =R O~RY ¥ — OB CEMFEOHE. BREERI M TH
. ICCICBW T A IS £ X 25 % OFH M Hin S v, AR
BETWA,
(2) FRFEDEL
1) Rl

BRI BETHIIA T OHIV-17 1 0 A )V 2 DFE B A& 5559 533GV A AR RS EARLL Lo
WE (B AlCH D Z xR LTz, —EOIEMES B>/ SISkt U CIIERBE T O gt

MBI ST, R L — BT

NS OLEY DGR B T O FEEEOFE A

Ll E IR BT 5 2 kO b D,

HIV-11Z %9 2 B8N 20 5 & 72 1ol g =R R BUE LV R 2 6T 26D 2
7 ) —=2 7B LT, BSL-3FEBR=ED IR EMEO REAIC L 0 HHm DO 27 ) —
=V RBRL TV, INETICAEDEOIFETEX 2/LEaMITIHE LN TWRY, L
LNG, ZHUHoofMEIIFHLE 2 —REATBBhhffikshs Z LM shs &
Mo, Tavel MIBKTECTICTPESNDLIAZ Y —= 73K T TELZENAIAE

j/LwCl/\éo

FRARLDFEAR DR 2 LU IR T,




[k 1]

N,

A — T IR EEA S 2 S BRI E DS RE S, Ak,

PUHIVIE P K O & 15 PEFABE 23 A &

i 1=

EEAKE

N

1-1.20124F & TIZHUHIV-13E 1
ERTLHBUCE D 78
CEBIORESND,

H L E 2 —ff £ ClOB MRS OWEHIV-17 1 v A
VA FIEMEALT 208 (RFR) AR A Oh>Tnd, Zi
LOMBEICEL . Tuyoy MMEETI Y M A M
A, FEREEAED SNDTETH D,

DDOHHIV-1IEE 2 FH 3 5
UL OVE A RO
1 155 PEFR B S EAT S
ZDD

1-22014F £ Tl AH 72 < L b1 -

18 MR YL D ETEHIV-1 7 12 7 A L 2 & TG ML B 1/EH
e & L ClE. 85K FNF-kappaBOBE G0N E 2 b Z &
R LU, RO H (b &M OREERE T —H 1 Thiu T
Do

2) RikH2

P L E 2 —RAR R T, AARFERIMY L 0 2oH U N Y —<iEtt2m s

MY 7y Lo AbEE LTRIE SN, Fiz2,
2 B 2FE Ly B ERE TSR 8 43 D 43 Bl
IZ DT o -tubulind 3130 ] 2 I Lfﬁﬁ%ﬁxﬁi%ﬁﬂib“(%@
A (Tal T LML) ZFHEELTVWD I ENRRBINTEZ, 20X IC

YRy —<iEtEzmL,

8@@7f~+@$@¢@*ﬂﬁaHj%rﬁi%@wﬁ K
TP LTz, 2D 95 H1fd
TEH#FE LTT R v
N7 N PAW AV

~IEMEME OWREBRICET 2 RIZ TRU LICER L T, Try=s Fﬂ;ﬁﬁaﬁﬁé‘TiT

RAEBERIDE DN RE S D RIATE WV, 5%
VR ARE O D D55 uﬁ%%’%b A%t

HEEbic

v IEPEE G DB O A R A B HE D
RSB EREAN . AR ETE M

GELESR 1@%%%T“ﬁﬂﬁ%@&)fb\< TETH D,

i, FLh Uy —<iEE AT 5D
IZAHL, NMIMRTENM)EBR BB STV D,

LTV Z & AHE

DWW TIE, HLRIH Y 0 Be R < L5 BE 5
A3 & L CoRRR

THITH —F TR RGN TE D720, H— T JE S Y ik FL#h
Wbaw, EHFEL LTOMREH S L —EiEE s s 2R RAEND,
PRA2DFEAE D ERRE 2 L IR T,

[k 2]
H—F R FEAEIM Y s S FIHEWE N IEE S, 28, JL bV R Y —< 15 K O & 15 AR
BN S5,
g A FERRE

2-1.20124F £ TIZHL R U X Y
—~iEE AT D HRIES
Vi< L b1oFES
no,

DODHL YN Y —=iEE
AT D HHULE Y O/EH
B8y Mo OV S 1 P AR BE 23 A
fransd,

HARFEEESE MY L0 BBt g L v g7t b U N Y —
< {EMERT R 2REN Y 7 LAk E E L TRIES L
720 H—F PE CIISFEDOIEM: 2 /R U ¥ 0> S 4FEIZ D\ T
FEY L TARE LI, ED D B2 DWW THLERIRE PR
RPN TIEMERR S ORGSR T T 5,

222204 F FTiIzAh < E B -

A ARJFE SR R A 2> S8R 172t b U X ) Y — < iE &
B LT, EHERSOFERK S EB DR 2ToD
diarylheptanoid8 Z NIUIZ THE8AL . 25y Th 52D K
7 TRt G % LRl AIEMEZ RN TS U 7 Al T P E BE 4 A
T, HL N U S Y — < BRI B RS SR S T
%o b AARFFEEAMED D D5 LN 2O EWIX
Y77 L ZMbEmE L TEBENDG LD TH D,




3) A3

7'u Y =7 PR S YNIMIFERE RO R S BB VHEESL E O TR I — E DO RFE A D
S, FEVE 2 —REEACTIEBAELEREREZREIBBOREfMIN TS, 0,
SOPIZNMIMR, CSRPMD EAFFE 7 — 7 CTLEL 72 FZBRRITH L ThBLhREfjfH I TR0 |
FEERBEIZSOPIZHE S T2 HikZ#EF L TEMBI LTV D,

NMIMRTH BN S TR . 7 Vv —T B0, RN HRE S
TWb, 22z, L7 NV—71FIPNC AR EEZIRN L T . B0 72 E kR
MR INT WD, )7, MFREAROEMERFFOBLEND, A2 T4 & W4
FEHET, e fbshTnd, £, ABISETIIBENE I N —TB AT 4 FE T
R BEDOREN RSN TWVDEN, BRATA ROLFEK LA THRY, HEERRFOE
RPN BNMIMRE CSRPM TRl A D — RES LN T 52 L IIHETH L8, [[Al—=— FF
FMEH STV ANMIMRN DOHRFZE 7 L — O RILE IITBEN L E L EZ 5N 5,

P BDFERE D EERLE & LL T IZ R,

(A 53]
H—F JRPEASK BRI T A )V A KOG A RIS EW L B A iFJe S fa iR il 3 B i S v B,
&= 535914
-LWFFEARERE 2 & DSOPZNEE A | « NMIMREEMEFT, U A L A, w2 s, o
b, IZCSRPMIZ I\ T, AR o7 AT A ALl 40155 18]

TR AR &L BUEBE L T 5 3R R DO SOPIE HUR E R
WRL R M ORI ERE RO T L > TBB i S
LTW5b,

+ SOPIZHIE & 5 EBREAFEANITICAFEMZDIEED L &
TH— T RE BN 2SN TR Y, X TR
BREIZSOP A 5T L TfThh T\ 5,

32MEETE N E N, 44 H
TR O, KR, &
ABEBICONVWTHEIN
}:)O

33T N— T —F—|Z L&
5 W FeHE PR A B ERR &
b,

Shb,

3-4. WL TE AR R A E SRR | -

TuYxl FRRBYUYIL Y, A &K KIERIZNMIMRE 5>
. M OCSRPMBAMRE K204 35N L, AW Z g
LT 2L LT, AR —T 4 v 7 2B, E0HTH
HMEDIERSNIZAT A FEHWZEDH OERZHRE TG
FIBERDRENT VD, TRTDOATA REEE 2B DK
REGT R LT D,

- BHASHICHTHLII A 3Dl E2 T X TOLET =2 & & bIZ

B, UVR— MERICHTZ > T, T TERELRITT L0 —
TR I D AT — & LIRNTT — 2 ORHB 7 V—T N
ThHY., WE. HMF L ORFsTA L0 b, EIENES
EMz., REENTa Y= r NEEREE (JICAHMZE)
ZfEH L CPUZEH STV 5,

F—=T7 RAAH— QICAFMZE) t7ny=r M AL
7 B — RO~ 3 v — O CHERMEHE O Wi, REIERBTT
i, ICCIZR W CHEHZ I E 2 -5 % O 2 i S 4.
KRZERF TN D,

(3) Fm¥ =7 FEIEDEME

P L E 2 — R0, ATRRRBREMIREL TRy, 27V —=v 7 LEEE
WOMFFERRIDRED S 7 e V=7 MR T £ TICHEE TH 2 MK RBRICHT 5720 0
ALY ORIENRIAES LD DT TIERW b DD, HfF SN2 LEM DIV IA I ITFFITHT



U Y —<EEE AT 2B OB TIEGRICES L T 5,
ABSESCAMWMEELZ®L CY ¥ —F 7 o — (Research Fellow : RF) MDHE S50k 23K
HILTWD,
7uyxy N BEOREDEREZ DL TICRT,
[eo=2 N AE]
E[EBFZE 238 U C A — T HFFEREBE O 7 — - JRRE A SR R Sl BT 7 A L A R OV 4B TR R B L2 B
3L RFZEBRFRE I N BT 5,
B FERRE
1472 < & b1o, BIERRRER~| - ZERINL TR,
DHHIVEE AL A4 23 R E
b,
2070 L b 1o BIERRRER~| - ZERINL TV,
DPLFF A BRI ER L S 3 R
ESND,

(1) 7evzlZ h~x VAV FNEBEBREROII 2= —va v
MFZEIREN L. H B2, A B, 4 OScientific Meeting, JCCK OH HHI72E+F A — /v
DRV R LICED, ERELOVEHSNA TS, LALARRES, LLFD4AFEDLITEREAS &
I IREREIIFET D,

(2) A—F—v v 7 ROAH

EBHIEL XVICH D T —FH R b H— T 2B 2 BEEEYIE CTH LHIVRe Y X
—~IEICET AR OHEICERNTHD , —F—T v bR IN TS, Lol
BN, =T WA D2 —_— MERBO K E L TR MR L vk 5720z, B
REZAERER(E D & » HFIZHOWTH — T, H AR T I Z R EEND,



HAE  FHmRER

UTIORTHEEANSG, 7ev=7 hORAETITH L E 2 —fER A ThEm s T s

(1) H—FT BT HREEEROZ—5 y NI —FD=—X, AROEFEE a2y
~ B Ao — ik
2008412 A 12 Feffi S M7= Rl dffli CHRERB SN T — T ORBBESK K NF — 5 v N T —7F
D=—A, HROEMBK LT 0= PAKO—FHEICE LT, AFEEORYELEND
I RBROERES=—XOELFITRO LT, TO—KMHIFHM L B2 —FRIZB8 W T
LEFF STV D,

(2) FEhi 5 EomE e
1) AFETHGRETDRBEMEBICK LT —F HERKAMEY R kOERLBEREZIT) =
& OFmBLAR AL
SeitEREE TR L EEK ST — T ERICE > TEIEFICEM T, BAMY 2 V- E
BRSO E I e EOEHIBRICH R E 5 2 5 Z L3 —FEFIC & > TERMED
BWHIEIZR > TWD, DR RIRWDO T, H—F & AAROHFEREEI A /) L < il [E &
BHORM» HINK Sy OBRFE - FEEITI ZEDRBREIRENVEBZOND, EEIZ, &
AR & 72 AL CHEMMY O I T 2B AR AT ON DI —F THID TTH
Ay
2) VY% —F7 A& b (Research Assistant : RA) 23H.0y&7g > THE®D H L TV HHFFE (5
) OH Y FIZHONT
NMIMR CIIHFZEIC D D AM DOTEILL EBARATH Y . EBRERDO ER L 72> T\ 5, RF
RVE=TRFIBOBONAZDMAEFEDEESRKKENZID FLOEIT-oTND,
NMIMRTE#EMH SN TWHRAITFTE T ANz 2o ey =7 MIZHEID HTH
NTEY, K7y ML THRRBELR LT LIIRETHY . CSRPMTH[H
BRORIPAFAE L T e, ZORMASET 2720107 2y = 7 MIRAZ2010F9H 725 10
A<M (EXZ2FTREIE T — e Ui,
_®i9@ﬁ TR ZE R B D RFGE R G AR D 72 v TART 1 ¥ = 7 ks OBFSEIEE) % i
Ihity, RA 7 ey NEMELTEHRHATS Z kiﬁf%hﬁm%ﬁf&ohoﬁ
—f@ﬂn%%iH%®W&LTE$ﬁ HERZERLTEBY, RAR EOFHFHEHIC
KT DWFIREN O EBRENTCT — XYWL - fifHT, — IR L)L DT — X OFRORL 15 52
EITZDH X ) BFEINBEEAEAR 7o 27 NNTITH) ZENRRODLENLTWD, ZDO LD 7k
WEBE X BRFRICBNW T B Y =7 NERRANBHIL & 7o TEBRDBHED b5 61T
B ZEiE B O I8 72 eI IEINETH D,
3) VU H R, ENMEE, BRI T HREE
ARFEETITEREERFEEREZBRO RO 72O, AMESPRE~OREN G I D03, EEg
BB IR DNAA T —T7F  HEICESWTERENTWD, F2, EBREIEIZHONT
H, AFELZE L TE INTZSOPIZEASDWTEMEINLH I EEEINTEBY, AMEKEZITER



BA~OZERENEYICRIN TN,

T —FIREEFE Y 2 D T A K 15 O Fak e A B (25T 2 Fi U sEMHECRFEIZBE 3 5 iR
DX, T RIBRFHRYE E a0 5> 2T, BARM, T — e RRERE & o<
By Zbanz®E (MOU) THEXNTWD,

UTOBEmMNS, FRILVE2—RRToFYey=7 hOFIEIIBBDRASWEEZbND,

(1) vy =7 b BEOERRIA A

FEERERITOT — 2 INE - fENT. LR LD F — X il - BLpr 83 0 — e
ML ERS>TITOATE Y, BRDHFEE DOBEIZH > TEHHMEDICAEFEZFIZ L - T
FANFEEN B MICER STV D, FIHIVIEEZ R TALEM DR 7 ) — = 71340 D T &
TV HENATHD N, HEAERBESMITICAHEMFICL v @EICEES N TWS, Bk
YRy —={EEPERBIZOWV T, FHE SN FEiEENTIEF ICER L TRy . KR
FERREINbBIEE I TS, 2 eiFhlic, T4 & Lo/ &I, BEicEy I
%%%#énfwé 7, v Y7 MY PIICSRPM TOMIMEY ORE A & — R

FESNMIMRTONA F7 v A FEhalZ 2 RIE LT, ﬁﬁl@k%ﬁ%@ﬁ%%ﬁ
FIRIE O BRI FEM 22 R RRGT 2 AT o 7oA R, BUEIX LR EN 72 Y TV ATEE & 72 > T
50ik\E%E%kiﬂgmmmﬁﬁiﬂm@éhfuh\NMMRﬂﬁ%ﬁﬁfwﬁﬁ%

THTDITHOIL TN D,

327 v=7 hOEFE THLHBRZLBY ., MRIFHEIRCHITE 7 L — FITHER O Z D358
OHHENDHEOD, Tuv=/ FOMFRIEENIPOIC LN > TEBLeRIERICHER L TV
FR L E 2 —FERFSR TOMIEREE L CEIBBRARY THDL EE2LND, LTV,
27 V== 7 LR E ORE & W FRBBORMENG, ey NIMK T E
TICHIGRRBRICH T 2 2 T o/t L Zat (AR 22 it &Y O R E N REE
SNDDITTIEZRW,

ZDOEXIIT, FINHBLEN O ORFZEOFLMEITITR L E 2 —HERFICHER I N2, A
MBSO AN D b, 2D OFEEIE-CAFIE 28 U CHFEE 1T O
Mk, HREZEEL TEYD ., 2o THERMEKGS OEM I Z Lo, BN
Tuve NEHENERIND LIART-EREHLLDODEEZOLND,

(2) REROT Y s N BEERO =D OISR
1) REEROTDONBEM FREE2Z Ty o X — =R T ey s bR ERIC
AL RITTIZ OB L 220, ) OBLR
HFRILE 2 —FERE I Z— =& L TOMEZRICHETORE) - #ERAH -
728, BRI R E REIIRD 5TV AR, Bilin S Uz Hilii-omakix, AR rge
HENCIEAH SN TWS, 72720, L E 2 —fEERTDO20128H1HIC Y ny =7 M4
ALV 72 —=ThHHOHNMIMRITENZRL TWD, FFTENLIIRT e =7 b~ A —F 1
FERBEOMFE L7z 22 v h A PRI TV D,



2) TaYxl NEEERO T O OSSN [ — RN E R TR E ST 5,1 OBUR
PDMIZ/R SV T WD I — {2 6 O PRI E I A S - REE I I Sz, L
LAane, H—FEFOAZ vy 7REMIZELHIRIZL VAT oY =7 M THEMT 5ERIC
+ 03 2R 2 NS D — TR OIS NEEChH 72720, ey =7 MY HIE
RSB OB EICEEN D ~7-, TD-0, a7 NEMORAZEE LT,

(3) A~ fEEZ N
Ty MZEXVRADEH S, ISTHEIZ L 0 K TOEMUHME NI THhiu TR, H—
T SEREBE CORFFETREh 28 K& < R L 7=,

(4) AP xEY 2 BLE EIA

CSRPM T3/ AK DS i & AR~ DOBAGIC R A U TR 0 . TR 26 B2 K O ffe 75 [
HThHoTlo, ZTHETIEL, CSRPMAKIEKRZMPLVIEAT D Z & THIGSHTE 72, £72,
CSRPM TCIIHEEICHE Z 2 (FECHEEZBIC L W s~ DOEFE/GR I N TV D, BRI
IS EIELBEERERBEICL DV TFON TV D, FRICHEE L E R IR 5 R T
o, LIEN-T, 7ry=r MIBKTETAY r =7 PRLERBEZEA LT 5 H
(2. A =T HIILCSRPMIiti i AR DTS « BERIEH S A T LS IS LB R R OGS & B ih9
HTEBRDLND,

T L2V RIS & 0 WFSETE B O IR R B A OEMNE LR, 7u =7 MIPH
LE2—ili&E ThOBRELRWICFEm ST,

(1) Ymy=7 MEBOESE

FRBICHESND T r Y =7 MEERNIZEW, ABISESCHMEI LV —F IR E o5 EA
OHEPER S EHH ., H 1Al o Scientific Meeting7s £ %3 U 72 AF 42 O B8 B U2 £l S
TWb, 72, vy = NEEKEOE=F Y » ZIZFLUEDICCTITONTE Y, HENR T
0 x s IEEITBHEE D Acting Leader (JICAEEFIZE) Ce-mailz i U CTifrbnuTW\b Z &
D, LEBFFEEZEN CNZICAEI G 7 e =7 L Colm TCoEEFEHIIBBI A
W EEZ NS, G, RTa vl NOWRBETHLHIVEDR N S Y —< EFHEIC
ROMFFEITMSEER m <, T LbmBERII2=r—2a 28T 550 TIEZRY, L
DL, JICARMFEDOEHEAR—AFIMIL TWVE 2 EbH Y, L0 BBl s %
DAI 2= —varOEOIIFBEIFRECLI—T AV TS ERITDZENREET LU,

ok, Fevzs MEEFAKOEBEBEMOaI 2= —a ViIPHLE 2 —
FTOM., BBOREHFICHFHEIN TWD EWNWR D, LrLAans, HARME(EIESE
(Principal Investigator : PI) °fthhod H AR ANAFFEE D T — F MDA RER /272 2 THE LY T —
FHIBFZEREBI O & L CORENIMILZ XK D 72D12, L0 R, R 72 HIFBES, Ik
FENHBEEINDZENLEELY, /2, 7uP=7 MIBO®BETI RIS — T
WFIEHE B DAERREE /)58 b 2 BT S 72010, HARMMFZEET & rTREZR R Y W — T ICHEME %
JRIEL, EENRaIa2=r—a 2 R#l\T5 2 L8 EEND,



(2) fRHk ST R K OB O A 20 H]

HRILE 2 —fl&E TIC, PEINTEMERGZOEMIIBBORAKTLTWS, fth I
T i e ias 0 2 < VI FRTR B SEME I AN FIH STV A2, CSRPMICERE S L7850 D
WFIEEAERERY (HPLCY X7 A KO /KZERE) NABESCHEIERIZ L O EH TE 2Rl &
o TWA,

(3) ARIRHFE CTHEMS L 7= Ak - HEE D H D F]H
AEETIEH, P E 2 —EETICEMRE I VL —T LV IELER64 O H —F AWFIE
(NMIMR X Y RF 34 & & #)RA 24 . CSRPM?)> & Chief Technologist 144) 2 A FRHHE IZIRIE S
o, BMFREREICE T 2 RIR B E I LB e % < O A A L, JRE®ZICHFEEANT
FICEINBER L TV D, L7eh - T, RIMPHEIT T — F 7B 3517 2 WF 2015 B) o HE i
ICHEBKLTWD Z BB 55,

(4) ALY Y — 2 L D
R EZICB T D EROBEESCHOMEOB AN D, BEOEIRH 17 ey =2 FER
720, BRRBTRWANY vV —X Lo II T2y, LrLans, K7y ME
RYYENFSEEE R~ b U — 7 #7177 A (J-GRID) | @ B E R R RS2 A — TS &
W EAE WA OSSR OB LI R E M fThbhi T b,

(5) Zh=VEITHR T D e EK
PRV E 2 —fRER R T, 2Rz (el L2 ZRITFICBE S TV RY,

(6) Zh=MEIT kI3 25 PHFE EK

Tuvx s NORMYEY), EEOREERIIESHEEN T — T E LRI IEDLICEG S
N, Yuvxe s N TEBT OMRIEE AT O OICLE R ek S O EICEEM Lo
R &2 L, T —F COWRIEB O MIEREANCADREL RITTHRELE RS TWD, £,
R U7z K9 7e 7 — IR SE i 5% 5% i 0 R Pt G O R RA. RO =27 >3
VRBE GRS I IEIEE O EE IS A KL TV D,

TV bOFERIE ST, UTIRTIEADA 37 FRHERELIIHFSH TS,

(1) EA7 BHEEEERR O ATREME:

SATREPS TIEZPDM® LA HEEDRREN M L STV RN, RO EEZ 0 < Eilk
L7ZFETHLZ b, Yury=2 MIMKETH, K7v v 7 FNTHEOME. ZaMENTR
ENTACE D ORTEGKRBR N T —F TEBEIND RARIETH D20 ENEZHE SN D EALBE
ELTHREL, RETWmLDLIZ L LT,

FIT I8 A kB 52 i it A% VX GLPI A i % & L C DR MERRIE 2 521 D B8 B 5 5 | Ail G PR i BR
FEhit D 72 OIZNMIMRD i i G E & 52 1T DD ML A AT 9 2 L IXBLFERTIER VW, 72, GLP
(Good Laboratory Practice) % &~y L 72 Al RaBR O Ehi |l I LR ) OO B TH 5



e, REETITFEROFMERABR O FE A HIERFEO L LEHINDLIBOEEEIN TN
Do

K7z NOIEBIIFH L E 2 —FER R IR Y 2§ TSRS LT
BY ., HIVIFE, YR Y —<FROZNZEICRBEMED & 2 M H 00l = % 2 35 5
. —EIMEABRHFESN TS, L Lans, BESTEENSRD L5 M
ST ZAOREMAERED D LIEENED S LT ET oL H D, Flo, A7V —=
VT ERIEE WM BRI OEIENDS S Y = 7 IR T £ TICHRIE T H D B R R BRI
T 27T OEMEEDOREMMEIEI N D DT TIER W, B TR e Y27 b
BLTHLNTALEY D, AR X 5 fREEE THIT 2 2 L IIR#ECTH 5,
s, WMFET —~ &b AR OEEFEAM X = AL 2 v 7zin vitrod FEBRSR T1T
NTW5b, LnLaenb, FERkOFTERKRR I 2 O X FITIXHE—OFE R Tixe <, o
B Rl IR e & C K 0 EEM R R S B & 72 0 | AiTRE R AR C E B A L MR I 1 Xin
vitroD FEERRER 721 Tl < . EBRENM & H\ 7zin vivor i O EE 2SS E TH D, BT R Y oS
V=< BRI OWTIIAE OB S S M O A3 L L C o5 B 3@ i O BF TS
LT LCRMBENTWER, AfFiconTh KV EEALAAENME, MR ENn5
TENREFELWEEBZOLND, ZHICEEL T, BEFEREIC OV T ZILE TOEBOMR
DOAIHRIRE FDICEBEBICANTZ) 2T, COLIREE2 LT bW E REEMWE &+
L0, VI NE, AT Y2l NOMMADRENTE ZETHENED TR ET DD
PDIZONWT, FM L E 2 —ff&ELBETE 270 ROV CHMIZRT & &I, WFseskR
THERBREZESE TBLLERD D, £/, v/ MIBETFORERAEF%L LIEE
oz ERISENE, BHEEEET LA MOREZD ST Z LRk bn s, B
FFCEDEMNREONTZGEIT, FTFHELEUICITON O LER D D,

(2) ZOMDIEDA /37 b
1) #HFEFEERK

Tru Y/ hTIHRAR EOFFFEEICH L, EREBIEST — % ORI OW T
AT TWDHZEND, BEFMBALD G, R RRFEMICE L TIEDA /37
MAFRAEND, FIKZ, LFEFECOEMR T Z @ L T, BLHEFIED B AR NS FIFEE
QICAEMZE) OfENEib~OEIR bS5,

2) SRR Y —<iEEEZET oMM O 43K L L ToR%

L0 A, MRl O EMITSLETH DN, JEE OISy O HEEE R
ITLT, LU AN Y ==& E2 AT oM o A3 L UCoBRIEIT M T 728 F2 5k A3
Bt SN TWD, THUAEBT VUL, V—FFEREAED ISR PRI E 52 5 & L bl
H—FERE~OHELWHTE D,

(3) ZDfDBEDA /T K

REXOERICERTH8D0A 37 NI, FHVE 2 —#lERICBOTHER S T
A



TuYxl MIEoThARMSNZMIEO B R, B ORMIITH L E 2 —&R B0
T—ERERAEND,

(1) BORAY, il Bl
ZUMEDOHTH R LI ERBY . H—T 28T 2 MY 2 7 B G B mr 72 4
HIRRA~DOT BT & ZAEIFIIH T 2 BORREZEMEITMERF SN TR D | AFEK T bk
D2 EMAAEND,
7. AFETITREROER MR 2B SHICEWIZFEHZREAL TEY, AFEEKT
% ORTER AR RBCCR R, TTREHA I — T EFES U <IZBE T 2 Ml 287 LT3
fENDZ LT Died, H—TREEEMLERLRZR EDOEBREE DT KA 225 n
O, EFar T IAT U AZGRERNAR T 0¥ A2 WUNAT> TS BERH D,

(2) BRIl

MBI R AR L BN 2T 5, ERME L TORRBELHEDITITIE (BT BHIR
AR O e L 4E (Good Laboratory Practice : GLP) | [ 3£ 5t D Ef PR a5k 0 FE i ££ %= (Good Clinical
Practice : GCP) (Z¥E#L L CEEIEMBBMMAMEUYNIEIE St uid e b2, Zokzd, AH
EOEMBEEBEMTHBZED D Z L IFMEMICOHEMMMICLRETH D, RFETITRHK
TEOLEHBEEDLZLEMBELTBY, 7o, MHATHLIELEZEZALNDLZ NG,
TuYes NI TETICT e Y 27 MET %O EEKGLBHE O BRI RERIZ OV T,
Rt L CTEBLEDRZH D,

(3) HhtrAY M

AK7wv =y b U TR DD ORI - R L 2 VT A,
BN E L OBEMBBEmINL ZENRRIAENTWD, £, AP =7 2@l
TEHL DM B BHE SN2 &0, HDRERN S LI HIFICEE L TR Ffe it
M—ERERFLNDbDOLHIATND, LLARRSs, 7uy=7 MIBK T £ TITREkD
AR R AR 2 EHIC WM E LR T — 2N T HA b D & 5. WIEREZ L ITHOME,
ZAEMEIAR D FHEICB LT B4 2 S 0RBRNE, BIEBREICOW T RARRN B 2 B
MIHZENROOEND,

(4) #E IR
R L E 2 — iR R CTIIARZEOR M4 EMICHERIT 5 2 L IxNEETH 508, LRI
ALULEEBIZEY, o7 MK T £ TICKRFRORHERHER SN D Z &3 —ER
ERAEND,

BAOEBNCRORME, £y A LA ERFEROMEFBHOM TEBOENROND b
DO, FuT=7 bEELLTOINETOEBIIEN TH D, dFR LT 2 EMEDITRES N,
AR NE, BHEOEESN TETWD, METV—THOEBOENDH DL OO, HEk



HEZM T, FET X TOERMEDICONTHIBRB SN TND, TO/RE., TRLENOH
FERRBIC BT, oD ORTERIR BB & 72 5 FTRENED & DAL B 2 /o> T 2,



HLE FEWNHTRR O OFHE (STRHMEZBRIC & 5 FHli#ER)

(1) Wr7EiEs
A —F HORE A L 2500 A )V A R O F L g i E OWF7E (20104:4 ] ~2015
3H)

(2) WroefREE
HARBIBFFEACFRE - ik F55 CRRERE R RS - KREREE SRR 2d2)
TR0 FEE - Kwadwo A. Koram (' —F K% « B O &E S EATITE)

(3) WrgeAksE

H—F I HAE VBYYERBEICHW SN TV D AN—T DAL DN, Bt A VA - %4
WIEWEEZ AT =T DT vt A R & BT 72 E 24T BT - 2 RAVTRIE 1 O B 38
WCERT 22BN ET D,

BARRIZIE, oA VR - FARE®RZRIE LT N—T DA 7)== 7IZHWL T v
TARDOLR LS, ~N—T OVERBET & O By OREETEEFE B DT 247 5, 2 OFfF
Jeh E B L CRYMEBRICANEZZ N D NN—T R ZRZNHNT T 57200 A\MEE
oL, A —F ORI L - F5e vl RE 72 T B O fENL 2 D X3,

Ak 7ER% BA

A : BOXERER RS, RIFEEEKRY
T —F M AT —F K% - B AR EREFEET (NMIMR) | AR5t - % — (CSRPM)

(4) REAMmR: R
BaRH (B : T OFELL N OB A Th 523, —HTYUHFHE & FEF E2iZEnld b
DY FA L HBND)

AK7vYxr bOFREHEE TOFERRE LT, T—FOEENSHHIV, JL RV ) v
—~WE ERRT HHBERFNIBE I NL>oH D, L Lans, BonizigEibedh s i
WTC, 7rv=s FEETH DR GERZ KD AT TR S WD F IS TR,
H—F —BAREOMREFEDO I 22— a B RELTEY, Klo, ARAWIZEY — & —
DA —=FTHMTORYMAN T4 E TV Ry, 50 ENS B 3l L7,

ASBITEBELREIEE L CREEZHED72DICIE, BEDERAEZ > TR ML SLERD Y |
FToZltETuT ey NEFRFICHES BET S,

1) EERILFRFZE DR IC SN T

HIV-LIZ K3 DIEMEME O A 7 Y — = 0 ZI3ERIEI R . HIV-1ER R TH L oo 7" =
U A NVADRBL A FHET DM, L OSSR RBUSE L R A T D0 E W &t
BUCHE STV D,

ZDRIT, BRELETHI R OHIV-17" 1 7 A )V 2 DRELZ 83 D36y % TR
DR I Uz, —H# OGS WL L G2 6F U TR S O fifdr 23 B 4 S 40T



Do LinL, ARMEZHEST D2 HIERREETH Y, S%IT. 2 OWEOMEMIT 5% O

BIHBRARD N5,
RN HI 2D B F 72 1T dl s BRI BIEE LR 2 FE T EMD A7 ) —= 2 71X
BSL-3FEBMEDOHMELCHEEZEMILO REAIZEID, A7 V==V T RENTTZ, 2 ETIZ

HMEOHIFFTE 2MLAEMITH LN TR, Lﬂbﬁﬂx\a¥ﬁéﬂéx7)~f:/7
7y MK T CEDAZENRAAENTWD, 5%, A7V —=VTMhb R
H &N B EHEAEA T O T, HIV virionZ W 727k BR 72 & Wk EEAI % 2 W R L 37 (k)
THLERD D,

YR 0~ OHL N U X ) ) —<{EEME A 7 V—= 702 L Tk, HARTHEM
L7 RFRER T, BARFERAEY LV 2BOH RV X Y —<{EE 2RI LA R RE &
Nice H—FTORZ V== 7IZBI DIEHFMOEEYEE LCHAL, v~V A%
VN7 RRER A 22 B A R A T S AT

Fo. 8RO T —FEMYI R GT R Y X Y —< G AR L, D B2REIT S EERE
THEMEZTRTE S ZZAE LTS, 209 BUEIZOW TP R Y R Y —<iEE O 1E %
RS, M TCORBETIEH 203, a-tubulinZ8BLH, 7R R A 2FHER L T
WD EDURIE I LT,

ZOEIIZ, LMY R Y —<IEEME OWRICET MR EOREE/TEY
7Dy:7%%W%TiT:%%@ﬁ%fﬂﬁ%ﬂé’&ﬁ%ﬁéﬂé Atkix. TEVERE
DO DOHENRSERAETICHED D L LI, KV oMb O EER A D . H2)
PEFEAG O FE MERTAM . A TS MEAE BE 1’Eﬁﬁ’rﬁiéf“ﬁ¢$ﬁ%n_&bé k%ﬂ;ﬁﬁﬁ“é

IHlT, mY=2 FEETH DATERKRBEAZ R0 AT 72 DIIE, IEMEYE O 1F g
DFFANEETH Y | TSI M 7= R0 E 2 R 2l ;é{}ﬁ?é%%#%éo

—h. LU R Y=< EEE AT S mIC o T, M OB T 43K &L
TR L TV ZEZEFICAN, A—FHICB W THEEEZ KRG L T < GHE 2 R
FEINTWD, TEFEK] L L TORBTHIIIT —F TILEERABR0B 8 A L A3 Al g
HoD, LNLERL, KRy hOBEEXH ETHLRARBTHLOT, 5% O
geatiE (ERg) ZmEMCHom#E L CEDINEND D,

M2 W= BRI oW T, SO OREN —EE T, R RICHRAMEOK S
DHRGNTZ, UL, 20114 L RIGEE KRBT —F TOMEE VKR — b T DKM & 72
D, SOPE % FLE L7, EBERNRZET H & & bIT, EFITH I Z i3 5 IR
fil72ote, £, TNETOERRIT -FEEOMBTORBRTH o722, Fi2MlafEo
BABBEIL TV D,

AP TR v 2 — ORI E R QNS O - FRUCBI LTk, 49N
Hegn., REEOARHGH Y | ERIEEDEN RIS Ho7hy, BIRER T, M)z
fEHa 22 MZI0Y  TIAERT 27 ERTEZR SR L2055 (IFE., KE RN
Elxdon), BIE, mdiRik 7 v~ 27 7 7 4 — (High Performance Liquid Chromatography :
HPLC) (i &) OBEAZED TE Y | {EEWE ORI S HI#Ed 5 2 & 23
I d, it o R 7V —=0 7 THROKRT v v =7 MEETIE HHEWE OS5
NI OICEERER LD, FRERIORLE L ED LRI ZHRE L, (koY
DHEFIEE DIEGYIENFOEBE a7 MBE L, R % 2 EFo2oH 25 2 LiTESE



MREW,

WFFERLRR N DI MW L Cid, K7V — 702N+ 5 APl 0n B S, #%iF%E
TN—T PR OMERS, REEZRE L. &5, ST NV —TIXEMIEHEBED b v 7
ABIREEZEHL TS, iy, FENEOEEMEREFOB SN, 4 a4
FEHET, BElbshTnd, £, ABISETIEENTE I N —TNAT A4 FEHWT
MR REDFEEN 7 INTNDEN, BRATA FOILFIIK LTV ERES L
gonsd, &6, BRENTEBMIN TWAHERERO T —FHHI~OIE R+ 3127 S
NTWRWREOMELH Y, SR DaI a2 =r—2a U2k T 52 LN E
Th b,

ZDEOIZH, UA VAT, BRSO BRI Y — & — 30— F B~ M %
WOTZ L2 EET L, 61, HRAEFMREEDO T —FIRELZHT R E, RTH
— M EFIEEHEE T DRI O AL EE L2,

FIER I DI RIZOWVTIL, M GE~DORRIIELS | ENOZES THEBEMOATH
Do A%, BRRIETHHEEREPEON, FFHBELED T, fMGE FRETHERL
TW ZEREEND,

2) [EBRIE[FFE O SR AR H] 12D T

Tl MEBEEHELKOEBREEE O 2 == a VOBIERNETH D, K7
N—TNBINT D ABEHET, BTNV —T RN EOER, HEEZRELTBY, &5
2, BT =TI ARG E AR L. EMNRESERS RS TWD, — T, #F
TNE OENERFFOBEN L, HARILEWAIIEHE T, KE5ikah Tk, &6
2, ABISE TSI TN —TBAT A RERH W THRRREOBEN 2SI TWVD M,
HKRATA FOEFEKLA TR, BERFOBENLOa—FESEZMENT2Z L1T
VB THDLN, A7 V== T REONENER O DITIEERGEROLHLILETH
Lo MEMOMIEY —F =0, +oWik L T, EEH, Aoz RET X&ETh 5,

Fo, AREANTEM SN T DM REN T —Fl~FmikF s Tni2nix o
MELH Y, RO aI a=r—2 a2l - DRI THZLEDMETH 5,

I 5T, BARAFIE Y — & — K ORI EE LS O F B ARANIEE O T —F MR
ERI 7R 72 TH % L0 T — IR EREB Ok & L CoRNMLZ XS0z, L0 2%
B, MR HINBER, BINRBEAHE SN OIMNERH D, o, 7rv=7 NIFO®%
T K0 R RAIT T — ISR B O MRk RE R b A KB S 72l HARMIBFERER b
FREAR IR Y T —FICHEMF A IRIE L, BEEMN/R a2 2=/ —3 3 (Face to Face) #/{eit
THZENEEND, 20O, HRAE Y — & — 0 H —F Bl ~0 HiR[EIE % 1 0
T, KO, BARAEFMEEO N —FIREZESCTRE, ala=r—varz2@bos
D OMFFEFHE O FLE LN KETH 5,

—J5 . H—FMFEREEIL, V—F T 2Z b (RA) DX BREFHELE TS
FERELAMT T — Z IR - BT, B FIEBREZITZA D L9 REBiEs AT =27 MNT
1792 LH2RODTND, ZOLIRRMEEEE 2. BIRFAIZIBWTRAD X 5 22 FF st
(CEREN e BB EZ R L E T HERB TN 225 5, EMIE R TH —FIaF7eFE
DORENBLICEIRT 2 b0 EWfESh D, LLAans, T—Fi5E L < 1rofE Eifiit



D=, 51T B ARAAFIERERI D 6 O H—F ~O B FIRE 2 I5R(L L, AF7EEHE O R,
HER S K0 EERMREERICIY Mt 2 & 2T 5,

Flo., Tu Y MBS EHG MRS, R, HREMEOFRICHRER A E L
723, B R CIIR B R ERRE I B B fH S T\wb, £72, SOPIINMIMR, CSRPM
THERFEBHRRICH L TR I TR Y | EBREEIEIISOPIZHLE S vz 71k % #sT
LCHEELTWD,

3) BT ORIE & 5% OFTRIZ DN T

AKZuavxzr O LIRS LTI, EHEDNOGEONTAMWEZ VT, fk,
AR R E 2 REARED L L E B INDI I ENBEZOND, A7y s MNIBFS
T, HER G DR 7 ) —= 2 JEEIDN & HRREME S L, HIVIFZE, R U X Y —< BT
AREMEN B DI R NSO TS, L LR, A7 U —=227 8109
WMROEMES 7Y =7 NIRRT £ CICiERRBRICt S 5 et 2 T4 5 2 &
IIREETH B,

— 7. MM E M A UV 2in vittoD ERZ TIThNLTWbD, L LARN D, IF
Sk O BTG AR R BR i 2 0 XISk, o BB K OB EBR 2 & T L0 B AN
HCThO, S5, IEEOFEIEICOVWTH LU @mKROFFMRBROEBALETH D,
TR OB RETT 570 8. BARICEIET 27O OMAHBEORFIBMLETH D,

ZHUICBEE LT, BHFEEMEIC OV T IR E TOEBCMREDAI R Z 3 Iic BB
ANTZD 2T, EOXS REBEMEE S o TGV E BEBEMWE S T 500, 20, K
TuY = MO DR TR DA BIEEZ & ZIZRET 20220 T, REIZHH
THEEHIT, H—TF - BREEOHICHEBEM CHERR LG T 2 L ITREERET
b5, o, WAL Z BEE T 50THIVL, BEFOIRKMAH 5\ WIZBEm OISHEYE &
&S LIZZENS % LRI HEE, il E2ET2L8MOREEZD ST LBRD S
AU, BRESA 7o RERTHIER B LB TH D,

Fl—FHT, HLE U RN =< RICONTITAE RO S 2 i oA L L
TORGLBIF 2@ F OFFEIEEN & AT L TR I TV D2, RO TH LV EER
BNE, RAEVEF R OCFFZERt B O N2 SN D Z ENEFE LV, TR ER TR,
H—F R AR AR E 525 & L bic, T—FER~OHMBE LY TE 50,
A —F BIEEERE & b U EE R A L EAA~DFHFEDORK W IALNLETH D
EEZLND,

4) Rt RN FETE B S~ D FJ KD FLiA 2

2008412 4 12 Fehts S L7z ekl CTHERR S e W — FREBBOR K O X — 5 > b7 —T7
D=—X, BAOEPBOR L 70 =27 P AFEO I L T, AEEORYMELEAR
D8I RBROEFERL=—AOEFETRD LT, ZTO—HMITHRFRIZB W T bR
SNTWND,

ZOXEIIRRIT, FIRHIBLE N DR T r Y =7 TR, AMBEROBLENG, 21
b OWFFEFMCAFMHME 218 C THHIEE 13 H S RRE DI, HELESEL>oHY ., Th
(> THERIIEEG BB S N2 &b AR ERRIIME S >oH 5 &



BEZOND, TOS, H—FIZBT DI & 7o 2 3K 5 B3 AR 70 A IR IR
S~OWYVFAIT, AT Ty METH BT 22 EDNRIAEND,

finss, K7 vz r b TIEPROEKGLEREZ R RBEICEWIEE 2 B L Tk,
ARFEIERT % ORI IRRER, iRGEFAE I —F3FES L TR 2 HLH)
FESFLTEBINDZ LR D70, T—THREARMLERLRR EOBFREREO T R
WA RER/RNS, ER T ITAT U A ERERNAR T v 2 2@ T > T <
%Eﬁ%éoé%  EIESBERICITER M EBEHZEL, EEMLE L TORRBO
@KM%&%%%ﬁﬁ\%Vﬁﬁ@%MiGw\&P_Ewapﬂziﬁéhéﬁgﬂ%
L, AEEOEGEEBEEM CEEED D Z L IIMEMICLERMICLREETH D, A%
ETCHRELCEOL LHEREZEDD I LEBELTRBY, £/, MATHDIELEZIDLN
LZZEMmb, FaYel MIMBKETECTIC e Y 27 METH%OESE BT O BRH
HAHIZOWT, ML TEBLERDH D,

Fo, SEHEEEE TR L ERLII T —FERICE o TUIIEFICEM T, HHAMED % H
U7 S BRSO AR 3 e & OERIRIR ISR IR A 5. 2 5 Z LI — T BRI L o TE
FTHEOEWEIEIC R >TWD, ZO LRI RRBDO T T, H—TF L AROWIFEHEE W/ L
TH—T[EA ORI LI ORE - REEZITI) ZEDERIIRENEEZX OIS,
FERRIZ, AR Z e B CHE MY O F N3t T 2B FRRAE M T e 0X 7 —F T
HHTTHY, Krav=7 MNEEORERPHFFIND,

5) Atk OFE

O AFvv=r MI, RO B BEL, (BFH T o RCESS AEKERICE DY
AIVA L FFAEBERIE ORI IR RIER S ) [ERER S AT JMIRFHT BT U A &
MU7z. B rTRE R I RERIE DML & LT, Y ry=2 b %Eﬁ%lﬁWQMQW
D EUG & AR B EM Y E O] L LTWDH R, SEMREIC O VW T I E TolE
PP ORI Z +ICBE LT 2T, 7m/I7b®ﬂ RO BT B A A
el L, Bl — il %2 & o 7o i e B CILmARR 2 5 T LENR H D,

@ ﬁfﬂyl&b@%%ﬁ%@%k%%%ﬁ@é_&%ﬁmbfkb\@ﬁ%am%ﬁ
DI RA D 5 VIFBEAH OIEEME L F%ES L IXEh o % LR 2502 F T 218
MORELZD ST ZENRDOEND, BB TE 2GR HTONTHGEIX.
TFHEGEUICIT PN LERH Y, &5, YoV MIFHK TE I e Y =
7 NRREEIERLERIC ORI 5 BERNRERICONWT, METTHI0ERS S,

@ 7uv=s FOMHBIOMBENRERDOT-D, BA - H—FERNTOER - BF#WR
ATERIT OV ENH D, AARMBFIEREEIIIIE ) — 4 — Z FEFIZAIRE R R Y T —F
IR A2IRIE L, BN a3 2=4/—3 3 (Face to Face) Z{Eii+ 252 & NEE
. EBIZ, H—FTTOARSE., LA— MEHOA TR, BRENOHIER S
— & HEFTHMEND H, SATREPSO [E N TOMFILE X E NI E I < .,
O ETHEBELFREMIEE L THFEE OMELRREZ®ED TN DD HEDThHDH Z &
ZHERI L TR ML LER D D,

@  H—TEFEE KT DRI T D ERENO T — ZIUE - T, — kL1
T DFRORFHBRETRAD L) REWMBEIL, 4% bk L TITH 2 L 2me



T 5,

® BERFOBENOY TN L7l a— FESE L THEAT LI EIEIMNETH D,
W TN —THOFEFREEIITEENLELE B OND, SHRMFEOFERILFIZONT,
H—=F —HARDHIEY) — X —% b LTFREER L CH#EZITOLERD D,

® A%, HEROMFEAZIT S IodIZiE, EEHHY D D OTEPERSy O 738, R H S Fl
LB ENEBEZLND, RONTHBANTEDOREEZ LIF 5700, GRS DY
i, FFROBEYKETH L, RIGEEEK, EEBFHEE X —~OHEP L - A
MOBEANZOWTORPMBLETH D,

@ EEERFETHLIARFHOREEZSEL O, PRI TL2EEFELE ey oy
MZXIT DEENB R 720, KEOEREZ L > TRV LERLY, T2 527
nY ey MREREICES ELET S,

2012 6



E6E #=

(1) Fwv=r ME, H—FTAEFIGEE ISR LT FRENOEREI, 7 — Z INE - 71T,
—R LNV DT — 2 DR B OFFBRZ R CICET 2 IR L5 SR EiTH) 2N EE
no,

(2) 7uy=Z FOMBNHOERNRE/OTZD, BAR « H—F & OB B AR NEMFR- O
Ao —varnBibENAZ ENREE LY, BHMAAANEMZEZ, BIERE CHE Y
BbhEHOIEE - REELOZEREE LY, o, H—FHO S 57 5 /EE0HE J158/L D 7=
O, BARMAFIEHEEIL, AV e vy MIEETAEEE T —FIZIRE L, T—T & D
BN aI o=y —ya U R RET A ENZEEN D,

(3) NMIMR & CSRPMIZ B W CTIIEBRFFOBEAN L2 O a— RESIMEH S TWDH 3, [F
—Da— RFESNEH N TOABNMIMRANOFZE 7 v — 7 MIicBW T, FHita ok
AL TW ZENEEND,

(4) BSL3EREDLEMSKMIL, A7 2y =7 NOWRIETHITMZ CTHT 7 U 7 Hilk o ks
JEARIZE > THEETH D, NMIMRE BARMIL, € OLER 2B L Q@2 A 7 F
ZADEEMZRHST D2 ENHEELY, £/, CSRPMIZEBWTIEZ, vy =7 FREELE
S ARG ICIEA T RS, =T RICB W TR OB - BEGIE S 2T 2EO D
DYLBEHEORF PG SN D ZEBNEEND,

(5) 7r =7 MI, ZhETOHEBEEFE X T, EMEREICOVWTEDLIREE L -
B E BEFEHME L T 200, EVRANIEIRT OV =7 FOPEADRNTEZET
MEPEDITRET 2O OWVTHREICT S & L HIc, WFEHEEM CHERHE LA S T <
TEBREFELY, o, TrY s MIBEGFOBRERA LRSS LXENLE ERISHER
M, FRMEEETAIEEMOREED ST Nk O, WA EAHFGETE 2{LEYN
BoNHGEIE, FFFHELEOICTON 2 NERH D,

(6) ARFEETIE, ATARBRIIHEREDO L L THDONDL ZLNEISNTEY . FLMHA

ThrEEzONDIIZH, 7aPo7 MIBBKRTETCICTe Y =7 METHOEIKY BER
O BRI RERIZOWVTHRF L TR ZENREE LYV,



PDM

M/M



(1) PDM version 0 (2010454 5 1 A i)

Project Design Matrix (PDM) (Version 0)
Project Title: Studies of Anti—viral and Anti—parasitic Compounds from Selected Ghanaian Medicinal Plants
Target Area: The Republic of Ghana

Target Group : Approximately 50 researchers
[ Noguchi Memerial Institute for Medical Research (NMIMR) ] Approximately 30 researchers
[ Centre for Scientific Research into Plant Medicine (CSRPM)] Approximately 20 researchers

Date: April 1, 2010
Project Duration: 5 vears from April 1, 2010

Narrative Summary

Objectively Verifiable Indicators

Project Purpose

Research and development capacity of Ghanaian research institutes for
Ghanaian medioinal plants—derived anti—viral and anti—parasitic
compounds are improved through collaborative research activities with
Jepanese research institutes,

Means of Verification

Important Assumptions

1. At least one candidete anti-HIV campound is
determined for pre—clinical trial.

2. At least one candidate anti-trypanosomal compound is
determined for pre—c¢linical trial.

(1) lxperts’ project reports
(2) Research group meeting records
(3) Monthly progress reports

Qutputs

1 Safety, anti-HIV activity and structure—activity relationship of
identified novel compounds from Ghanaian medicinal plants sre
determined.

1-1. At least one novel compound with anti-HIV-1
aetivity iy identified by the year of 2012.

1-2. At least one novel compound with anti-HIV~1
activity is analyzed for its mechanism and slruciure—
activity relationship by the year of 2014.

(1) Experts’ project reports
(2) Research group meeting records
(3) Monthly progress reports

1. Government of Ghana provides necessary
budgetary support to maintain the relevant
institutes.

2 Safety, anti—trypanosomal activity and structure—activity
relationship of identified novel compounds from Ghanaian medicinal
plants are determined.

2-1. At Teast one novel compound with anti-trypanosomal
activity i identified by the vear of 2012.

2-2, At least one novel compound with anti-trypancsomal
aclivity js analyzed for \beir ollocts on cellular phenolypes
and structure~activity relationship by the vear of 2014.

(1) Experts’ project reports
(2) Research group meeting records
(3) Monthly progress reports

3 TImplementation systems for research regarding Ghanaizn medicinal
plant—derived anti—viral and anti—parasitic compounds are
established.

3-1.807F in each research subject is made and revised.
3~2.Research group is established to discuss progress of
the research, achievements and safoty management once
every four months.

3-3.Monthly progress report is made by group leaders.
3—4.Annual plan docuaments for regearch operation are
prepared collaboratively,

(1) Experts’ project reporls

(2) SOP

(3) Research group meeting records

(4) Monthly progress reports

(5) Annual plan documents for research
operation

Activities

Inputs

1 Safety, anti-HIV activity end structure—activity relationship of
identified novel compounds from Ghanaian medicinal plants are
determined.

1-1.

1-7.

Japan

Ghana

1. Trained counterparts do not leave their
position so as to affect the outputs of the
Project.

Establish crude exlraction methods for candidale compounds,
such as procyanidins and phorbol esters, from Ghanalan
candidate plants,

Establish safely of crude extract and isclaled compounds with
anti-HIV activity.

Establish bio—assay systems of erude plant extracts for anti—
HIV activity.

[dentify by bio-assay systems established in the Project crude
plant extracts thet suppress HIV-1 replication, activate
expression of host restriction factors against HIV-1 or
activate latent proviral expression.

Separate and purify novel compounds with anti~HIV activity
from crude extracts.

Analyze the active compounds with their structure-activity
relationship and study virological mechanism of action.

Develop methods for propagation of selected plants with high
concentration of the active compounds.

2 Safety, anti-trypanosomal activity and structure—activity
relationship of identified novel compounds from Ghanaian medicinal
plants are determined.

2-1.

Establish crude sxtraction methods for candidate compounds,
such as gallic acid and curcumin, from Ghandian candidate
plants.

Establish safety of crude extract and isolated compounds with
anti-trypanosomal activity.

Establish bio—assay systems of crude plant extracts for anti—
trypanosomal activity.

Identify by bio—assay systems established in the Project crude
plant extracts that suppreas proliferation of, and induce
morphelogical changes of trypanosomal protozoa.

Separate and purify novel compounds with anti-trypanosomal
activity from crude extracts.

Analyze the active compounds with their structure-activity
relationship and study effocts on cellular phenotypes.

Develop methods for propagation of selected plants with high
concentration of the active compounda.

3 [mplementation systems for research regarding Ghanaian medicinal
plant—derived anti—viral and anti~parasitic compounds are
estaklished.

Set up laboratory environment for the research activities.

Prepare and revise Standard Operating Procedure (SOF) in
each research subject.

Convene research group meetings to discuss progress of the
research, achievements and safety management once every
four months.

All group leaders submit monthly progress reports to Project
Director and Chief Advisor vie Project Coordinator.

Prepare annual plan documents for research cperation.

Experts

(1) Chief Advisor {Short—term Expert)}

(2} Project Coordinator {Long—term Expert)

(3} Extraction, identification and purification of active
compounds from plant extracts: Thin layer
chromatography, determination of extraction condition,
High-performance lquid chromatography (HPLC)
(Short-terme Expert)

(4} Screening of plant extracts for suppression of HIV
replication (Short—term Ezpert, double es chief advisor)
(5) Screening of plant extracts for anti-HIV compounds
(Long—term Eapert)

(6) Screening of plant extracts for antiparasitic
compounds (Short-terme Expert)

(7) Screening of plant extracts for anti-parasitic
compounds (Long-term Expert)

Training in Japen

(1) Traiing for extraction, identification and purification
of active compounds from plant extracts

(2) Training for sereening of plant extracts for
suppression of HIV replication

(3) Training for screening of plent extracts for enhanced
expression of factors restricting HIV replication

(4) Training for screening of plant extracts for proviral
expression in latently HIV infected cell lines

(5) Training for screening of plant extracts for
antiparasitic compounds

Equipment and Materials
Necessary equipment for research activities in the
Project

Local Costs

Counterparts

(1) Project Director

(2} Project Manager

(3) Group Leaders

(4) Researchers (Department of Virology,
Department of Parasitology and Department
of Clinical Pathology, NMIMR, and CSRPM)
— Specialists for HIV research

— Epecialists for Trypanosomiasis research
~ Specialists for
pharmacological/toxicological research

~ Specialists for phytochemical research

— Specialists for plant development research

Facilities, equipment and materials
(1} Office space in NMIMR

(2) Research space in Department of Clinicel
Pathology, NMIMR

(3) Research space in Department of
Virology, NMIMR

(4} Research space in Department of
Parasitology, NMIMR

(5} Research space in CSRPM

(6} Existing equipments for research
activities, etc.

Local Costs

Running costs for research activities (e.g.
costs for water, electricity and landline
phone).

Pre—Conditions

1. The approval is obtained frem Scientific
and Technical Committee of NMIMR and
Research Committee CSRPM for the
research activities conducted in the
Project.

2. Clearance for animal use is obteined from
IRB of NMIMRE.

3. Clearance for materlal transfer
{import/export) from relevant
ministry/authority. The materials mey
include plant genstic resources, plant—
derived compounds and biological materials.
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MINUTES OF MEETING
BETWEEN
THE JAPANESE MID-TERM REVIEW MISSION
AND
THE AUTHORITIES CONCERNED OF

THE GOVERNMENT OF THE REPUBLIC OF GHANA

ON
THE JAPANESE TECHNICAL COOPERATION PROJECT
“THE STUDIES OF ANTI-VIRAL AND ANTI-PARASITIC COMPOUNDS
FROM SELECTED GHANAIAN MEDICINAL PLANTS”
UNDER THE SCHEME OF SATREPS

The Japanese Mid-Term Review Mission (hereinafter referred to as “Mission”),
organized by Japan International Cooperation Agency (hereinafter referred to as
“JICA”), headed by Mr. Masakatsu Komori, visited the Republic of Ghana (hereinafier
referred to as “Ghana”) from August 5™ to August 17", 2012, for the purpose of the
mid-term review of the project, “the Studies of Anti-viral and Anti-parasitic Compounds
from Selected Ghanaian Medicinal Plants” (hereinafter referred to as “Project”).

During its stay in Ghana, the Mission reviewed the achievement of the Project
jointly with the authorities concerned of the government of Ghana. Both sides also had a
series of discussions for further improvement of the Project.

As the result of the review and discussions, both sides agreed upon the contents
of the “Joint Mid-Term Revicw Report” attached hereto.

Attachment:
loint Mid-Term Review Report
Accra, August 17%, 2012

L
/ ]\X%F b A% ;{%XE‘D —
Mr. Masakatu Komori 7 Prof. Kwadwo Ansah Koram
Leader Director
Mid-Term Review Mission Noguchi Memorial [nstitute for Medical Research
Japan International Cooperation Agency The Republic of Ghana

) Prof. bomin{{c Adotei Edoh
Executive Director
Centre Tor Scientific Research into Plant Medicine
The Republic of Ghana
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JOINT MID-TERM REVIEW REPORT
ON
THE JAPANESE TECHNICAL COOPERATION PROJECT
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COMPOUNDS FROM SELECTED GHANAIAN MEDICINAL
PLANTS
UNDER THE SCHEME OF SATREPS

Japan International Cooperation Agency (JICA)
and

The Authorities Concerned of The Republic of Ghana

17 August 2012
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CHAPTER1 OVERVIEW OF MID-TERM REVIEW
1.1 Background of the Mid-Term Review

Based on the request of the government of Ghana, the Japanese technical cooperation project, “The
Studies of Anti-viral and Anti-parasitic compounds from Selected Medicinal Plants®, under the
framework of “Science and Technology Research Partnership for Sustainable Development”
(hereinafter referred to as “SATREPS™), started for 5 years from April 2010, As both Ghanaian and
Japanese side agreed in the Records of Discussions signed in April 2010, an evaluation was to be
conducted jointly at the middle of the cooperation term, Therefore, the Mid-Term Review mission,
organized by JICA, visited Ghana in August 2012 and conducted a review of the Project jointly with
the Ghanaian side to examine the level of achievement and to further improve the Project.

1.2 Objectives of the Mid-Term Review

The objectives of the Mid-term Review are to examine the level of achievemnent and to further
improve the Project by reviewing its planned activities and the framework.

1.3 Members who conducted the Mid-Term Review

The review work for the Project was jointly conducted with Japanese Mid-Term Review Mission
and four (4) Ghanaian members,

<Japanese Side>

Name Designation Title and Affiliation Duration
Mr. Masakatsu Leader Director, Health Div. 2, Health Group 1, 8/11-17
KOMORI Human Development Department, JICA
Mr. Shuhei Cooperation Deputy Director, Health Div. 2, Health Group | 8/9-17
UENO Planning 1, Human Development Department, JICA
Dr. Yoichi Evaluation Senior Consultant, Consulting Division, 8/5-17
INCUE Analysis Japan Development Service Co., Lid.
Dr. Takeshi Infectious Professor, International University of Health 8/11-15
KURATA Disease Control | and Welfare, Shioya Hospital (Observer!, JST)
Dr. Masahiro Planning and Senior Staff, Research Partnership for 8/11-17
HATSU Evaluation Sustainable Development Div., JST (Observer,

IS
<Ghanaian Side>
Name Title and Affiliation

Dr. Regina Appiah-Opong Acting Head, Department of Clinical Pathology, NMIMR
Dr. W.K. Anyan Research Fellow, Department of Parasitology, NMIMR
Dr. J.A.M Brandful Senior Research Fellow, Department of Virology, NMIMR
Dr. Alfred Appiah Deputy Birector, CSRPM

' Simultoneously with the JICA’s revicw, the Japan Science and Technology Agency (hercinafter refetred to as
*JST’}, supporting research activities conducted in Japan under the framework of SATREPS, dispatched two (2)
members and participated in the field survey in Ghana to conduct their mid-term evaluation and to offer several

expert advices on the rgsearch activitics from technical standpoint.
Dy
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1.4 Framework of the Project

‘The overview of the Project (Project Purpose and Qutputs) is below.

Research and development capacity of Ghanaian research institutes for

| Ghanaian medicinal plants-derived anti-viral and anti-parasitic compounds are

improved through collaborative research activities with Japanese research

| institutes.

Gutputs . ="

Output |
Safety, anti-HIV activity and structure-activity relationship of identified novel

compounds from Ghanaian medicinal plants are determined.

Output 2

Safety, anti-trypanosomal activity and structure-activity relationship of

o | identified novel compounds from Ghanaian medicinal plants are determined.

L Qutput 3

Implementation systems for research regarding Ghanajan medicinal
plant-derived anti-vira! and anti-parasitic compounds are established.




CHAPTER 2 PROJECT ACHIEVEMENTS

1) Achievements of the Qutputs

a) Qutput 1

Plant A-derived substances A were found to induce expression of HIV-1 provirus in latently infected
T-cells. A part of fractions and purified compounds are currently subject to investigation for their
action mechanisms. The Project is required to investigate envisaged usage of the compounds in
clinical practice after the Mid-term review,

As for the screening of Ghanaian medicinal plants for compounds with suppressing effect and/or
activating effect of expression of host restriction factots against HIV-1, the Project has obtain neither
of them due to the delay attributed to breakdown in the BSL-3 laboratory facility and problem with
the cultured cell line. However, these troubles are supposed to be resolved immediately after the
Mid-term Review, and screening work can be completed by the end of the project period.

b) Output 2

As of the time of the Mid-term Review, 2 compounds from Japan with strong anti-trypanosomal
activity have been identified as reference compounds. Eight (8) crude extracts with strong
anti-trypanosomal activity have been identified from Ghanaian medicinal plants. Two (2) of them
were successfully fractionated to give active fractions, The mechanism of actions of one active
fraction has revealed that it might cause the alteration of flagellum formation via an inhibition of
o-tubulin expression, which eventually induced apoptosis (Programmed cell death). As just
described, research activities for searching anti-trypanosomal compounds is ahead of schedule; and
thus, it is anticipated that the final candidates will be determined by the end of the project period.
After the Mid-term Review, the Project will go forward with planned research activities with regard
to detailed efficacy analysis, toxicity analysis, structure-activity analysis and mechanism analysis, in
parallel with fractionation and purification of crude exiracts with anfi-trypancsomal activates.

On the other hand, the Project is currently taking the product development of “crude exiracis™ with
anti-trypanosomal activity as “herbal medicines” into consideration, and is starting animal testing
for that purpose at NMIMR. Since the clinical trials and product registration of “herbal medicines”
for marketing is simpler than that of pharmaceuticals, research activities for the development of
“herbal medicines” not only from Japanese medicinal plants but also from Ghanaian plants is
expected to be further accelerated for the rest of the project period.

¢) Output 3

It fook certain amount of time for procurement process of experimental instrument with its
accessories, reagents and consumables at the beginning of the project period; but laboratory
environment necessary to conduct research activities has been set up as of the time of the Mid-term
Review. In addition, SOP for each experimental system is developed at each research group, and
laboratory manipulation has been done in compliance with SOPs.

Progress of research activities and consequent outcome were monitored and for which information
was shared amongst Ghanaian and Japanese researchers through the monthly meetings and progress
reports submitted from each research groups to Pls. Meanwhile, individual name of compound as
well as plants including the part of it is encrypted from the viewpoint of confidentiality. Besides,
though the presentation at the monthiy meetings is made for the purpose of information sharing,
presentation stides aren’t shared among the participants. It is understandable to have individual
encryption code at NMIMR and CSRPM for confidentiality reasons; the Project, however, should



take into consideration to enhance information sharing among research groups in NMIMR, where
unified codes are used.

2) Achievements of the Project Purpose

Any candidate compounds for preclinical trials hasn’t been determined as of the time of the
Mid-term Review. It can’t be guaranteed that the candidate compounds with excellent efficacy and
safety (tolerability) enough to be subject to preclinical trials by the nature of the research purpose,
ie, ‘Screening and Identification’. Nevertheless, research activities for selection of potent
compounds, especially for that with anti-trypanosomal activities, have been steadily conducted so
far,

On the other hand, practical techniques and knowledge for benchworks are mainly transferred to
RAs. Individual research competency of RF has been enhanced through monthly mestings and
monthly reporting exercises,

BE



CHAPTER3 EVALUATION RESULTS
3.1 Relevance

The relevance of the Project is highly maintained as of the time of the Mid-term Review

1) Consistencies of the Project Purpose with the Ghanaian Health Policies and the needs of target
groups

With regard to the consistencies of the consistency of the Project Purpose with the Ghanaian Health
Policies, the needs of the target groups, and Japan’s aid policies that were confirmed at the Ex-ante
Evaluation of the Project in December 2008, there wasn’t any alteration of the Ghanaian health
policies as well as the needs so as to undermine the relevance of the Project, that is to say, the
consistencies are being maintained at the time of the Mid-term Review.

2) Appropriateness of implementation method

(D Rationale for the development of pharmaceuticals using Ghanaian medicinal plants for the
target infectious diseases.

Pharmaceuticals developed in advanced countries are rather expensive to Ghanaians, and the
Ministry of health in Ghana puts priority for the development of medicinal plants-derived
pharmaceuticals as weli as giving traditional herbal medicines scientific evidence, For these
reasons, it is considered worth seeking medicinal properties from inherent plants in
collaboration between Ghanaian and Japanese research institutions. Actually, this is the first
time that large-scale research to investigate scientific evidence for medicinal plants in Ghana.

(@ Rational for practical technical transfer to project-hired RAs

Ghanaian research institutes put emphasis on the capacity building for young researchers such
as RAs, From this viewpoint, it is required for the Project to nurture RAs with regard to proper
bench-work skills, data collection and analysis and preliminary data interpretation and
scientific overview,

In light of such circumstances, technical transfer to RAs is necessary to secure smooth
implementation of the project research activities; and such capacity development of young
researchers will eventually contribute to the reinforcement of institutional researching
capacity from a long-term point of view.

3.2 Effectiveness

The effectiveness of the Project is considered to be high at the time of the Mid-term Review,

1) Probability of Achievement of Project Purpose

JICA experls stationing at Ghana, based on advice from researchers in Japan,have conducted
technical guidance to RAs on a daily basis, and RAs acquired knowledge and techniques with regard
to benchworks, data collection and analysis, and preliminary data interpretation and scientific
overview. Screening work is currently lagging behind of the schedule in HIV-related research
activities; experimental manipulation techniques, however, has transferred to RAs. As for the
screening of medicinal plants with anti-trypanosomal activity, research activities have proceeded
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steadily and necessary experimental manipulation techniques have been transferred. Aside from this,
the Project has already started animal testing for the development of crude extract with
anti-trypanosomal activity as ‘herbal medicine’ as of the time of the Mid-term Review. On the other
hand, preparation of crude extracts frotn Ghanaian medicinal plants at CSRPM was rather slow at
the initial phase of the Project, and affected consequent research activities for their efficacy and
toxicity at NMIMR. However, steady sample supply is currently ensured after the modification of
experimental conditions with the support of JICA experts from NIU. After NIU started to assist the
research activities for toxicity testing at the Department of Clinical Pathology form July 2011,
research activities has been accelerated.

As was described in “Profect Achievement” section, though the progress of the research activities
differ in each research subject andfor research group, it is considered that overall progress as a
project can be recognized as relevant at the time of the Mid-terin Review. Having said that, it can’t
be guaranteed that the candidate compound(s) with excellent efficacy and safety (folerability)
enough to eonduct preclinical trial from the perspective of the nature of the research purpose of
“Screening and Identification”.

As aforementioned, effectiveness of the Project is confirmed not only from academic perspectives
but also from a viewpoint of human resource development. Since the Ghanaian researchers have
acquired a lot of knowledge and techniques through the implementation of the research activities as
well as the training in Japan, it is anticipated that the Project Purpose can be achieved to a certain
degree within the project period.

2}  Important assumptions for the achievement of Qutputs and Project Purpose

@ Current status of the important assumption of “Trained counferparts do not leave their
position so as (o affect the oulputs of the Project” for the achievement of Cutputs

Though there was a litile turnover of counterpart researchers as of the time of the Mid-term
Review, little negative influence of the turnover was found on the achievement of the Outputs.
Knowledge and techniques transferred by the JICA Experts are effectively utilized for
research activities. In this regard, however, the Director of NMIMR, the Project Director, was
replaced on the 1% of August 2012, immediately before the Mid-term Review. The newly
assigned Director expressed continuous commitment of Ghanaian research institutes.

@ Current status of the jmportant assumption of “The Ghanaian side properly allocales
necessary budger” for the achievement of Outputs.

Allocation of human resource as well as budget from the Ghanaian side is implemented as
expected so far. However, because of the embargo of the government of Ghana on the
employment of staff, the Project had to hire RAs who could fully devote their time to the
research works of the Project. Though this situation has resulted in certain delay in the
research activities at the initial phase of the Project, progress of the whole project activities
has significantly improved after RAs were allocated at each research group with the support
of the financial support from the Project.

3) Contributing Factors for Effectiveness

After RAs hired by the Project has received technical training at the Japanese research institutes of
TMDU and NIU, research activities at Ghanaian research institutes have proceeded in good speed,

and contributed to steady progress of the Project.
B C ’\J



4}  Inhibitory Factors against Effectiveness

There has been major problem of water supply for whole facility at CSRPM, and the water outage
affected the Project to secure water source of purified water for crude extraction and fractionation.
CSRPM has counteracted the situation by procuring tap water from external companies. In addition
to this, it is concerned that fiequent eleciric power outage and voltage fluctuation might cause
serious failure to the experimental instruments. Though uninterruptable power system and voltage
stabilizer protect the instruments, many voltage stabilizers have been broken due to the problem of
voltage fluctuation. Thus, it is expected that Ghanaian side would start to think about necessary
countermeasures to improve the control systems of power and voltage in the whole facility of
CSRPM while the Project procure voltage stabilizers continuously till the end of the Project.

3.3 Efficiency

The Project has been implemented efficiently to some extent as of the time of the Mid-term
Review, though several unexpected external factors negatively affected smooth implementation
of research aetivities.

1} Progress Management of the Project Activities

By following the activities under Output 3 in the PDM, rescarch activities are appropriately
monitored through monthly meetings as well as progress reports submitted by each research group to
Pls on a monthly basis. Annual Business Meeting (Scientific Meeting) has also contributed to the
progress imanagement of the research activities. Administrative monitoring of whole project matters
has been conducted at JCC; and managerial dialogues have been continued through exchanging
e-mails and an acting leader of JICA expert stationing in Ghana. In this wise, it is considered that
operational management, from the aspects of collaborative research project and JICA technical
cooperation project, has been acceptable in general. On the other hand, each research subject of HIV,
trypanosomiasis and toxicology has independency from each other, and frequent communication
isn’'t always necessary. Having said that, since office space for each JHCA expert is also individually
allocated in different department, it would be ideal that JICA experts have an opportunity to meet
together even once in a week for a better communication among themselves.

As just described, management of the Project as well as communication among relevant research
institutes in Ghana and Japan have been generally maintained in good condition; however, in order
to enhance institutional capacity of Ghanaian research institutes under the condition that the PlIs and
other Japanese researchers of Japanese research institutes are rather limited, it is desired that the
Project should plan the way to transfer and/or exchange knowledge and techniques more effectively
and efficiently. In addition, in order to realize further reinforcement of institutional research capacity
of Ghanaian partners, it is also desired Japanese research institutes should dispatch researchers
invojved in the Project to Ghana, and facilitate direct communication with them,

2) Beneficial utilization of provided equipment and materials

Setups of the research instruments have been completed in general as of the time of the Mid-term
Review. Most of equipment provided under the Project has been used effectively for the
implementation of the rescarch activitics, but a few research instruments and equipment {(e.g. HPLC
system and water purifier) haven’t been working due to software glitch and water supply problem at
CSRPM.

Y
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3) Beneficial utilization of knowledge and skills acquired at the training in Japan

A total of 6 Ghanaian researchers from each rescarch subject (3 RFs and 2 full-time RAs, 1 Chief
technologist from CSRPM) have been dispatched to Japanese research institutes as of the time of the
Mid-term Review. They have been utilizing knowledge and techniques necessary for the
implementation of researches as well as transferred acquired technologies to their colleagucs. Thus,
it is obvious that the training in Japan contributed to steady progress of the Project.

4)  Contributing Factors for Efficiency

No major factor that enhanced the efficacy of the Project was observed as of the time of the
Mid-term Review.

5) Inhibitory Factors against Efficiency

At the initial phase of the Project, it took a longer-than expected time for the procurement of
research instruments, consumables, etc. necessary for the commencement of research activities at
Ghanaian research institutes in spite of the fact that the Project Coordinator had started preparation
for the procurement; and it caused a delay in the smooth initiation of research activities. In addition,
problems with experimenial facilities and equipment, experimental instrument and condition of
cultured cell line have negatively impacted on efficient implementation of research activities to some
extent.

3.4 Impact

The following positive and/or negative impacts are confirmed amd/or expected by the
implementation of the Project.

1) - Probability of achievement of the Overall Goal

The technical cooperation projecis implemented under the framework of SATREPS don’t set the
Overal! Goal, Nevertheless, as SATREPS is essentially aiming at the future practical implementation
of the research outcomes in society, probability of future implementation of pre-clinical trials against
compounds of which efficacy and safety are confirmed at the Project will be discussed as an
envisaged overall goal of the Project at this section.

Testing facilities for pre-clinical trials shall be accredited as ‘GLP-compliant facilities’ by approved
inspection authorities; but it isn’t realistic for the project implementing institutes of NMIMR and/or
CSRPM to be GLP-compliant facilities. Moreover, specialized know-how is required for the proper
implementation of pre-clinical trials in conformity to GLP; and thus, the project is anticipating that
future pre-clinical trials will be conducted under the consignment of pharmaceutical enterprises after
the end of the Project.

The Progress of the project research work has been generally acceptable as of the time of the
Mid-term Review; and each research subject for HIV and trypanosomiasis has obtained potential
crude extracts, fractions and/or compounds. However, this can be a common understanding that
particular activities found in crude extract and/or its fraction happen to decline or disappear in some
cases. And also, it can’t be guaranteed that the candidate compounds with excellent efficacy and
safety (tolerability) enough to be subject to preclinical trials by the nature of the research purpose,
i.e., ‘Screening and Identification’. Therefore, it is considered difficult to extrapolate the possibility
of practical implementation of pre-clinical trials for the compounds obtained from the Project from
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the current performance and achievement of the Project.

On the other hand, both research subjects have been proceeding their research works in in vitro
experimental system so far. However, in order to pursue future implementation of pre-clinical trials,
the Project will be required to conduct in detail by testing efficacy and safety using various
evaluation systems, such as other cuiture cell lines or in vive (animal) testing, especiatly for safety
(or tolerability) testing, which is prioritized in the pre-clinical trials. In the trypanosomiasis research,
the project has obtained potential crude extract with anti-trypanosomal activity and also started their
actions to develop the extract as ‘herbal medicing’; the Project should take the careful
implementation of efficacy and safety testing likewise the mainstream research activities for seeking
potential isolated compounds. In this regard, the Project should review the detailed goal(s) in each
research subject with due consideration of the progresses made so far; and consequently, the Project
should represent the goal(s) to be achieved by the end of the Project in order to affirm a cominon
recognition among relevant research institutes. The Project is required to seek obtaining the
compounds that possess betier efficacy than existing therapeutic products and/or novelty. If potential
compounds for future therapeutic products were found, the relevant research institutes should take
necessary procedures jointly for patent application.

2)  Other Positive Impacts
@ Capacity building of young researchers

Since the Project put importance on the capacity building of young researchers such as RAs
and provided guidance on benchworks, data analysis and its interpretation, positive impacts
on nurturing future RFs can be anticipated from the educational aspect. At the same time, it is
expected that this collaborative research project will contribute to capacity enhancement of
Japanese young researchers stationing in Ghanaian research institutes through technology
exchanges.

(@ Development of a crude extract with anti-irypanosomal activity as a ‘herbal medicine’

Though it is necessary for the Project to investigate detailed efficacy and safety, the Project
already started animal testing of the potential crude extract with anti-trypanosomal activity
for the development of ‘herbal medicine’, in parallel with the mainstream research activities
for obtaining potential purified compound. Given that a ‘herbal medicine® for the treatment of
trypanosomiasis were developed, it is expected the herbal medicine would provide benefits to
Ghanaian population under threat of trypanosomiasis.

3) Other Negative Impact

No negative impact attributed to the implementation of the Project was observed as of the
time of the Mid-term Review.

3.5 Sustanability

A self-sustainability as well as a self-deployment of the benefits provided by the Project ean be
expeeted to some extent as of the time of the Mid-term Review.

1) Political and Institutional Aspects

As described in the “Relevance™ section, political importance of the development of pharmaceuticals

)
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from Ghanaian medicinal plants as well as obtaining scientific evidence of traditional herbal
remedies are maintained, and it is assumed to be continued even after the end of the Project.

On the other hand, the Project is moving their research activities forward in consideration of future
development of novel therapeutic products. And then, pre-clinical trials, clinical trials and
post-marketing surveillance, which are anticipated to be conducted after the Project, shall be done in
conformity with the Drug Act or relevant regulations in Ghana. Thus, the Project should go through
a drug-approval process including fow compliance with supports from reievant authorities such as
Ghanaian Food and Drugs Board of the Ministry of Health.

2) Financial Aspects

The development of novel pharmaceuticals takes a lot of time and costs, and pre-clinical and clinical
trials necessary for the approval of novel pharmaceuticals should be done in conformity with GLP
and GCP, respectively. Therefore, it is considered difficult for the Ghanaian research institutes to
continue the development work by self-help endeavor from technical and financial perspectives; and
thus it is envisaged and necessary at the same time that pre-clinical trials of the final candidate(s)
will be implemented under the consignment of pharmaceutical enterprises. Thus, the Project should
start to have discussion among relevant parties to pave the way for the drug development process by
the end of the project period.

3) Technical Aspects

It is anticipated that a lot of new technologies regarding extraction and purification of medicinal
properties from medicinal plants, evaluation of efficacy and toxicity by using cultured cell fine will
have been obtained through the implementation of the Project. Moreover, sufficient amount of
equipment for research activities have been set up with the support of the Project. Thus, technical
sustainability can be anticipated to some extent, However, the Project should start discussions within
each research group about the investigation contents including experimental conditions an well as its
attainment target in experiment for efficacy and safety evaluations, so that the data obtained in
consideration of future implementation of pre-clinicat trials could be pathered by the end of the
project period.

4) Comprehensive Sustainability

Nevertheless it is difficult to measure exactly the sustainability of the Project, securing the
comprehensive sustainability within the period of the Project would be anticipated to some extent
due to the reasons mentioned above.

3.6 Conclusion

Although some delays in inputs, facilities’ troubles, and the difference in the progress between
research activities in anti-viral and in anti-parasitic were observed, overall progress of the project so
far has been appropriate. Target medicinal plants were selected and basic personnel and equipment
have been placed. With the necessary training activities conducted, almost all the selected plants
have been analyzed, though difference in progress by departments exists, As a result, some potential
compounds and extracts in each research subject have been found,
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CHAPTER 4 RECOMMENDATIONS

(I) The Project is recommended to continue the capacity building cfforts, such as proper
bench-work skills, data collection and analysis and preliminary data interpretation and scientific
overview, for young researcher such as RAs.

(2} For the smooth and effective implementation of the Project, it is recommended that the
communication between Ghanaian and Japanese sides and among the Japanese experts in Ghana
be further strengthened. 1t is recommended that JICA experts meet together even once in a week
for a better communication among themselves. In order to realize further reinforcement of
institutional research capacity of Ghanaian partners, it is also recommended that Japanese
research institutes should dispatch researchers involved in the Project to Ghana, and facilitate
direct communication with them.

(3) It is understandable to have individual encryption code at NMIMR and CSRPM for
confidentiality reasons; the Project, however, is recommended to take into consideration to
enhance information sharing among research groups in NMIMR, where unified codes are used.

{(4) Operational stability of BSL-3 laboratory is crucial to the Project’s research activities as well as
infection control in the West Africa. Therefore, it is recommended that the NMIMR and the
Japanese side should acknowledge the importance of its stable operation and proper
maintenance of the laboratory. As for the CSRPM, it is expected that Ghanaian side would start
to think about necessary countermeasures to improve the control systems of power and voltage
in the whole facility of CSRPM while the Project procure voltage stabilizers continuously till the
end of the Project,

(5) The Project is recommended to review the detailed goal(s) in each research subject with due
consideration of the progresses made so far; and consequently, the Project should represent the
goal(s) to be achieved by the end of the Project in order to affirm a cornmon recognition among
relevant research institutes, The Project is required to seek obtaining the compounds that possess
better efficacy than existing therapeutic products and/or novelty. If potentiai compounds for
future therapeutic products were found, the relevant research institutes should take necessary
procedures jointly for patent application.

(6) Itis envisaged and necessary that pre-clinical trials of the finai candidate(s) will be implemented
under the consignment of pharmaceutical enterprises. Thus, the Project is recommended to start
to have discussion among relevant parties to pave the way for the drug development process.
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1. Inputs

1} Input from Japanese Side

Annex

Annex : Performance and Achievements of the Project

The following are inputs from Japanese side to the Project as of August 2012.

Components

Inpuis

Dispatch of JICA expens

Lang-term Experts: Anti-viral compounds, Anti-parasitic componnds, and Project
Coordinator, 57.7 M/M in total
Other Experts {researchers): 22 Experts, 8. 2M/M in fotal

Provision of

Equipment

JPY 80,314,955 (Consumables are excluded)
Component: Necessary research instrument such as Cooled Centrifisge, High

Performance Liquid Chromatography, Fluorescence Microscopes, etc.

Training in Japan

Total number; 6 persons
Content: Virology, Parasitology, Pharmacelogy, Toxicology, HPLC Analysis, etc.

Total days: 282 days

Local costs

Sum total for overseas activities costs: JPY 41,283,052 (as of the end of July 2012)

2) Input from Ghanaian Side

The followings are inputs from Ghanaian side to the Project as of January 2012.

Components

fnputs

Allocation of Counterpart

Researchers

NMIMR 13 persons (Director, 4 from Depariment of Virclogy, 4 from Department
of Parasitology and 4 from Depariment of Clinical Pathology)

CSRPM: 27 personnel

Facilities,

Materials

Equipment

and

Office spaces in NMIMR

Research space in Department of Clinical Pathology, WMIMR
Research space in Department of Virology, NMIMR

Research space in Department of Parasitology, NMIMR
Research space in CSRPM

Existing equipment for research activities, ete.

Local costs

Running costs for reseatch activities (e.g. costs for water, electricity and landline

phone),
Appropriation of electrical construction costs for storehouse for reagents and

consumables

&5
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2. Performance and Achievements of the Project

1) Performance of the Project Activities

Performance of the Project Activities under Outputs is as indicated below.

Oufput 1

plants are determined,

Satety, anti-HIV activity and structure-activity relationship of identified novel compounds from Ghanaian medicinal

- Activities: . .

7. Performances

1-1. Collect and screen specimens.
I #& Establish crude extraction
methods for candidate compounds,
such as procyanidins and phorbol
esters, from Ghanaian candidate
plants,

The Project selected npproximately 100 Ghanaian candidate plants
from the list of Ghanaian traditional medicinal plants, which are
expected to have any antiviral or anti-trypanocsomal activities.

Japanese and Ghanaian specialists agreed in September 2010 at
CSRPM that the crude extract preparation from the listed Ghanatan
plants (about 100 kinds) employs 50%-hydrous cthanol, Procyanidins
are prouped in waler-soluble flavonoids. Phorhol esters are grouped in
diterpencid esters; both compounds are well dissolved in water and
high pelarity organic selvent, respectively. The structural anatogs of
these compounds can also be exttracted by 50%-hydrous ethanol. In
case of procyaniding, 100% ethanol was used for extraction,

As described above, crude extraction methods for the tarpet
compounds including procyaniding and phorbol esters are generaily
established as of the time of the Mid-term Review.

1-2, Establish safety of crude extract
and isolated compounds with
ant{-HIV activity.

The toxicities of crude extracts, fractionated samples and purified
compounds are examined at the Department of Clinicat Pathology,
NMIMR. As of the end of July 2012, the toxicities of 82 crude extracts
have been examined by 4 toxicity levels (I]C50<100pg/mL : +++ 100
~500p g/mL : ++, 500~~1250 2 g/mL: +, >1250 u g/mL : -}, and
reported at the menthly meeting.

1-3. Establish bio-assay systems of
crude plant extracts for enti-HIV
activity.

Experimental systems fo screen the crude plant extracts by the
potencies for (1} suppression of HiV-1 replication, (2) activation of
expression of host restriction factors against HIV-1 and (3) activation
of latent proviral expression are established at TMDU.

The knowledge and technigues to operate these systems have been
transferred to the Department of Virology, NMIMR.

1-4. Identify by bio-assay systems
established in the Project crude
plant extracts that suppress HIV-1
replication, activate expression of
host restriction factors against
HIV-1 or activate latent proviral
expression.

Crude plant extracts are under screening for candidates of (1), (2) and
{3) described in Activity1-3.

As of the time of the Mid-term Review, research cuicome from each
bio-assay is as follows:

— Twenty (20} crude extracts have been tested for their suppressing
activities; but no candidaie for secondary screening has been
determined yet.

— Three (3) crude extracts have been tested for their activating
effect of expression of host restriction factors against HIV-1, but
no candidate has been determined yet.

— Sixty {60) crude extracls have been tested for their activating
effect of latent proviral expression, and seven promising
candidates oblained. These samples will be subject to further

fractionation and the secondary screening,
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15, Separate and purify novel
compounds with anti-HIV activity
from crude extracts.

At the time of the Mid-term Review, any compound that restricts HIV
replication has not been obtained from crude Ghanaian plant extracts,
but NIU established the separation and purification methods for active
compounds following those for compounds with anti-trypanosomal
activity. First, silica gel column chromatography is performed and then
the gel is seiected again according to the feature of compounds,
Separation of aromatic compounds is performed by using Diaion HP,
while low molecular weight compounds are separated by Sephadex
LH-20 or reverse phase pgel chromatography. Furthermore,
compounds, which are difficult to separate by those methods, will be
refined even to a single compound using the preparative HPLC system
installed in CSRPM in July 2012.

Among the crude extracts with activating effect of latent proviral
expression, the Project found that substances A in plant A are
responsible for stimulating the proviral expression. Purification of the
substances A has been in process at NilJ,

1-6. Analyze the aclive compounds
with their structure-activity
relationship and study virological
mechanism of action.

Reporter assays revealed that 3-, 4- and 5-mer of substances A
obtained from plant A transiently stimulated the transcription factor
NF-kappaB in human Jurkat T-cells, Forced expression of a specific
NF-kappaD inhibitory protein Super-repressor IxBa (SR) significantly
suppressed proviral expression induced by compounds purified from
plant A, suggesting a critical role for NF-kappaB in this induetion,

After determining the structures of the compounds with anti-FIV
activity, structure-activity-related analyses will be conducted using
400 MHz NMR and LC-TOF-MS at NIU together with the NMIMR
virus department researchers and JICA experts.

7. Develop methods for
propagation of selected plants with
high concentration of the active
compournds.

Planis containing active compounds with anti-HIV activity at high
concentration have not been obtained. The superior kind sefection
breeding method using a shoot tip culture, callus eulture, and the
micropropagation with various phytohormones is already established
and applicable for future studies for target medicinal plants of the

Project,

Output 2

Safety, anti-trypanosomal activity and structure-activity relationship of identified novel compounds from Ghanafan

medicinal plants are determined.

Activities

Performances

2-1, Establish crude extraction
methods for candidate compounds,
such as gallic aeid and curcumin,
from Ghanaian candidate plants,

The Project selected approximately 100 Ghanaian candidate plants
from the list of Ghanaian traditional medicinal plants, which are
expected to have any antiviral or anti-trypanosomal activities,

Japanese and Ghanaian speclalists apreed in September 2010 at
CSRPM that the crude extract preparation from the listed Ghanaian
plants (about 100 kinds) employs 50% hydrous ethanol. The structuraf
anzalogs of these compounds can also be extracted by 50% hydrous
ethanol,

Extracts from approx. 100 medicinal plants {approx. 70% of totaf) have
been delivered from CSRPM to NMIMR. CSRPM keeps delivering
about 10 samples per month and preparing fractions of active crude
extracts as well.

As described above, crude extraction methods for the tarpet
compounds including gallic acid and curcumin are geneally
established as of the time of the Mid-term Review.

=
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2-2, Establish safety of crude extract
and isolated compounds with
anti-trypanosomal activity.

The toxicitles of crude extracts, fractionated samples and purified
compounds have been examined at the Clinical Pathology depariment
(CPD) of NMIMR. As of the end of July 2012, the toxicity of 82 crude
extracts has been examined by 4 toxicity levels (IC50<100pug/mL :
=+, 100~500 & g/mL 1 ++, 500~1250 p g/ml: +, >1250 2 g/ml
-), and reported at the monthly meeting.

Strong anti-trypanosomal activity was identified in 8 out of 110 crude
extracls at the Department of Parasitology, NMTMR. H is confirmed
that none of them at their effective concentration showed significant
toxicity to human cells under toxicological studies at CPD, NMIMR.

2-3, Establish bio-assay systems of
crude plant extracis for
anti-lrypanosomal activity.

In vitro screening system using Alamar Blue has been established at
TMDU.

The knowledge and techniques to operate these systems have been
transferred to the Department of Parasitology, NMIMR.

2-4, Identify by bio-assay systems
established in the Project crude

plant extracts that suppress
proliferation  of, and  induce
morphological changes of

trypanosomal protozoa,

Approx, [10 crude extracts have been screened and confirmed its
reproducibility at the Department of Parasitology, NMIMR, Eight (8)
crude extracts have been found to possess strong anti-trypanosomal
activity similar to or stronger than a positive control compound,
Berberine,

in addition, the Project found by Fluorescence-Activated Cell Sorter
{FACS) analysis at the Department of Parasitology, NMIMR. that the
anti-trypanosomal aetivity involves induetion of apoptosis and cell
cycle armrest at the G2/M phase. Fluorescence-microscopic analysis
also tevealed that one of the extracls inhibited the expression of
a-Tubutin and thus inhibited Aagellum formation of the parasites.

2-5. Separate and purify novel
compounds with anti-trypanosomat
activity from crude extracts.

Four (4) cut of 8 candidate crude extracts have been partitioned at
CSRPM, and 2 of them were tested for their anti-trypanosomal
activities at the Department of Parasitology, NMIMR; and found to
have strong activity in the chloroform fraction, After a large-scale
preparation of the fraction by CSRPM, 4 compounds including one
novel compound have been identified at NIU,

At present, exfracts showing antl-trypanosomal activity are subject to
separation and purification for active compounds at NIU. First, silica
gel column chromatography is performed and then the gel is selected
ggain according to the feature of compounds. Separation of aromatic
compounds is performed by using Diaion HP, while low molecular
weight compounds are separated by using Sephadex LH-20 or reverse
phase gel chrometography. Furthermore, compounds, which are
difticult to separate, will be refined even to a single compound using
the preparative HPLC system installed in CSRPM in July 2012,

2-6, Analyze the active compounds
with  thelr  structure-activity
relationship and study effecls on
ceilular phenotypes.

A total of 7 diarylheptanoids have been isolated at NIU from a
Japanese medicinal plant. Anti-trypanosomal activity was observed in
2 out of 7 compounds. These activities were stronger than that of the
positive cantrol of Berberine, Structure-activity relationship analysis
suggested that certpin part of the structure is supposed to be crucial for
the strong activity. Those 2 compounds identified from Japanese
medicinal piant are regarded as reference compotnds.

2-7.  Develop methods for
propagation of selected plants with
high concentration of the active
compounds,

The superior kind selection breeding methods using a shoot tip culture,
callus ¢ulture, and the micropropagation with various phytohormones
is already established and available for future studies for target

medicinat plants of the Project,
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Output 3

Implementation systems for research regarding Ghenaian medicinal plant-derived anti-viral and anti-parasitic

compaounds are established,

Activities

Performances

3-1. Set up laboratory environment
for the research activities.

CPD (NMIMR}): All experimental instruments for investigation of
toxicity bave been set up at with the support of the Project. However,
the CO; regulation of the installed incubator got unstable in mid-Tuly
2012, NIU and TMDU are seeking for a countcrmeasure by sending a
TMDU-owned CO; incubator to the Department of Clinical Pathology,
NMIMR.

At CSRPM, the evaporator system was installed for preparing crude
extract by 50% hydrous ethanol in Sepiember 2010. A freeze dryer was
installed in May 201! for accelerating extract preparation. In order to
carcy out the partition using various organic solvents in the limited
space, the ventilation system was installed in June 2012, In order to
perform organo-chemical enalyses, separation and purification of
compounds in crude extracts, analytical HPLC, preparative HPLC and
various kinds of columns and gels were installed in 2011 and 2012,
Currently, the laboratory environment of CSRPM for separation and
purification of active compounds has been Improved and established
enough to conduct necessary research acélvities of the Project.

All the procured equipment for this project has already been installed
at the Virology Department of NMIMR, and all are in operation. From
May to June 2012, repaired the BSL-3 facilities that had been faulty
since March 2012 was rcpaired under the support of the follow-up
study on Japan’s Grant Aid Project of “fmprovement qf Noguchi
Memorial Institute for Medical Research in Republic of Ghana”. Now
the BSL-3 facilities are in operation with minor failure in cooling
system,

The CO, incubator, FACS and Fluorescence-microscopy have been
instalted and utilized for the research activities of the Project at the
Department of Parasitology, NMIMR,

3-2. Prepare and revise Standard
Operating Procedure (SOP) in cach
research subject.

CPD (NMIMRY): SOP for toxicological studies has been set up through
technical transfer by NiU.

SOP for preparation of crude extracts and fractions have been
established through technical transfer by NIU. SOP for separation and
purification of compounds suitable for the laboratory environment of
CSRPM is also scheduled prepared by June 2013,

Basic techniques and knowledge needed for the Project have already
been fransferred to the Ghanaian researchers and SOP has been
established at the Department of Virology.

SOPs for Alamar blue assay, apoptosis and cell cycle assay using
FACS and immunchistochemistry using Fluorescence-microscopy
have been established.

3-3, Convene research group
meetings to discuss progress of the
research, achievements and safety
management once every four
months.

Progress meeting is held every month on the last Tuesday to share
monthly progress at each department of NMIMR and CSRPM from
the commencement of the Project. Patticipants discuss data generated
within the month using Power-point slides. All slides used for

presentations and the minutes agreed by the patticipants are preserved.

\
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3-4, All group leaders submit
monthly progress reports to Project
Director and Chief Advisor vis
Project Cootdinator,

On the 5th of every month, a progress report covering the preceding
month with raw data is submitted to the designated Pls by each
department in NMIMR and CSRPM. For preparation of menthly
report, a draft usually prepared by RAs is shared among the Head, RFs
and JICA expert. After occasional modification, finalized monthly
report is submitted to all the Principal Investigators (Pls) via ihe
Project Coordinator (JICA expert),

3-5. Prepare annual plan documents
for research operation,

Annual plan is developed by the Chief Advisor of the Project {JICA
expert} in collaboration with the Project Director and the Manager
from the Ghanaian side, followed by discussions about the plan on the
basis of the current progress of the research activities at JCC, After the
mutual agreement between Japanese and Ghanafan sides, the Plan is
officially authorized by JCC members.

2) Achievements of the Outputs

a) Output 1

Achievements of the Objectively Verifiable Indicators (OVis) for Qutput 1 are as indicated below.

[Output 11

Safety, anti-HIV activity and structure-activity relationship of identified novel compounds from Ghanaton medicinal

with  ant-HIV-t  activity is
analyzed for its mechanism and
structure-activity relationship by
the year of 2014,

plants are determined,
QOVIs Achievements

1-1. At least one novel compound | €  The project found some substances A with potency to stimulate proviral

with  anti-HIV-1  activity s expression in chronically HIV-l-infeced cells as of the time of the

identified by the year of 2012, Mid-term Review. These compounds with stimulating effect on Iatent
proviral expression will be sublect to further investipation for their
efficacy and toxicity.

1-2. At least one novel compound | @  The Project found that the transcription factor NF-kappaB plays a crucial

role for induction of proviral expression by plant A-derived substances A
in chronically HIV-l-infected cells. The structure of effective
compounds is partially determined.

b) Output 2

Achievements of the OVIs for Output 2 are as indicated below,

[Output 2]

Safety, anti-trypanosomal activity and structure-activity refationship of identified novel compounds from Ghanalan

medicinat plants are determined.

OVls

Achievements

2-1. At least one novel compound

Two active compounds with anti-trypanosomal activity have been
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with anti-trypanosomal activity is
identified by the year of 2012,

identified from a Japanese medicinal plant as reference compounds,
which are strenger than the positive control of Berberine, Eight (8) crude
extracts with strong activity have been identificd fiom Ghanaisn
medicinal plants and 4 of them have been fractionated. Two (2) of them
are under purification at NIU {or active compounds.

2-2. At least one novel compound
with anti-trypanosomal activity is
analyzed for their effects on
cellular phenotypes and
structure-activity relationship by
the year of 2014,

In total 7 dlarylheptanoids have been isolated at NIU from a Japanese
medicinal, Among them, 2 compounds were identified as active in terms
of anti-irypanosomal effect. These activities were stronger than the
positive control of Berberine in the assay system developed by the
Project. Structure-activity relationship analysis sugpested the certain
cructal structure for the strong activity. Those two compounds identified
from Japanese medicinal plant are regarded as reference compounds.

c) Output 3

Achievements of the OVIs for Output 3 are as indicated below.

[ Cutput 3}

compounds are established.

Implementation systems for research regarding Ghanaian medicinal plant-derived anti-viral and anti-parasitic

OVis

Achievements

3-1. BOP in each research subject
is made and revised.

SOPs for experimental systems such as evaluations far efficacy and
toxicity as well as preparation of crude extracts and fractions at
corresponding  research groups at the departments of virolopy,
parasitology and clinical pathology in NMIMR, and CSRPM with the
support of JICA experts at TMDU and NIU,

All experimental manipulation techniques have been transferred by HCA
experts in accordance with SOPs; and Ghanaian rescarchers as well as
Japanese experts are operating experiment in compliance with SOPs.

3-2, Research group is established
to discuss progress of the research,
achievements and safety
management once every four
months.

Progress meeting is held every month on the tast Tuesday to share
monthly progress at each department of NMIMR and CSRPM from the
commencement of the Project. Participants discuss actively on data
using Power-point stides. All slides used for presentations and the
minutes agreed by the participants are preserved.

3-3. Monthly progress report is
made by group leaders.

On the 5th of every month, a progress report covering the preceding
month with raw data is submitted to the designated Pls by each
department in NMIMR and CSRPM., For preparation of monthly report,
a draft usually prepared by RAs s shared among the Head, RFs and JICA
expert. After occasional modification, finalized monthly report is
submitted to submitted to the Principal Investigators via the Projest
Coordinator (JICA expert),

3-4. Annual plan documents for
research operation are prepared
collaboratively.

Annual plan is developed by the Chief Advisor of the Project {JICA
expert) in collaboration with the Project Director and the Manager from
the Ghanaian side, followed by discussions about the plan on the basis of
the current progress of the research activities at JCC. After the mutual
agreement between Japanese and Ghanaian sides, the Plan is officially
authorized by JCC members,




3) Achievements of the Project Purpose

Annex

Achievements of the OV1s for Project Purpose are as indicated below.

[Project Purpose]

institutes.

Research and development capacity of Ghanaian research institutes for Ghangian medicinal plants-derived anti-viral

and anti-parasitic compounds are improved through collaborative research activities with Japanese research

OViIs

Achievements

1. At least one candidate anti-HIV
compound i3  determined  for
pre-clinical trial.

Mot yet achieved,

2, At least one candidate | Mot yet achieved,
anti-trypanosomal  compound  is
determined for pre-clinical rial,
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