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Bl Abstract

This Survey on the Systemization of Industrial Technologies for Medicines systematically investigates
pharmaceutical technologies by tracing the history of the advancement. It starts with crude drugs (natural drugs
derived from minerals, plants, and animal substances), which have been used since the dawn of civilization.
Then modern science discovered the causes of many diseases, which led to research and development of new
medicines with specific mechanisms of action to eliminate those causes. Although crude drugs are rarely used
at present, some of their ingredients are highly effective and others have unigue mechanisms of action. These
ingredients have made a significant contribution to modern pharmaceutical drug discovery as a basis for the
advances of various technologies.

This paper consists of three chapters. The second chapter, History of Disease and Medicines, outlines the
history of pharmaceutical drugs used from the earliest civilizations to the present day.

This chapter consists of four sections. The first section is History from Ancient to Early Modern Times, which
narrates the history of crude drugs used together with remedies from witchcraft as well as the fight against
humankind’s greatest enemy, pandemic diseases, in Ancient Mesopotamia, China, and India through Greece and
Rome to the dawn of modern science.

The second section, The Dawn of Modern Science and Medicine describes how modern science identified and
isolated the active ingredients from crude drugs and the history of new pathogen discovery.

The third section, The Origin of Modern Pharmaceutical Drug discovery and Development explains how basic
sciences including immunology, chemotherapeutics, and pharmacology, have evolved into the modern medical
system for the scientific drug development. This section also examines the circumstances of the pharmaceutical
industry in Japan which started behind Western countries.

The fourth section, From New Medicines to Improved Medicines and Innovative Medicines, describes the
process of the rapid evolution in Japan of pharmaceutical development after the Second World War using the
cases of B -receptor antagonists and digestive, anti-inflammatory, and central nervous system medications as
example.

The third chapter, Technological Advancement of Pharmaceutical Drug Discovery and Development through
Systems Science, illustrates the process of drug development and technological innovation driven by advances
in science. In the late 20th century, drug development became too complex to be accomplished just by
pharmacologists and specialists in organic synthesis, evolving into a multidisciplinary science that necessitated a
wide range of expertise. This process of evolution is also presented in the third chapter.

The fourth chapter discusses the advances of pharmaceutical drug discovery and development from modern
times to the present using the example of lifestyle-related diseases, which have attracted attention as one of
the most common health issues in current society. The drugs that have undergone research and development
for lifestyle-related diseases are systematized, especially medications for diabetes, high blood pressure,
hyperlipidemia, thrombosis and clotting disorders, and hyperuricemia.

In addition to drugs for lifestyle-related diseases discussed in this paper, there are numerous medicines
available for a wide range of diseases such as central and peripheral nervous system disorders, cardiovascular
diseases, heart failure, respiratory diseases, urinary tract disorders, hormonal and endocrine disorders, digestive
tract disorders, rheumatism and inflammation, allergic and immune disorders, sensory disorders, bacterial and
viral diseases, cancers, orphan and rare diseases, and medications such as anesthetics in surgery. The details of
these drugs will be described in other papers.

This paper outlines the history of drug development such as B -receptor antagonists, and digestive, central
nervous system, and anti-inflammatory related drugs, as mentioned above, because these were the first drugs
created by the modern pharmaceutical drug discovery and development system and thus are closely related to
advances of pharmaceutical development technology. This technology has evolved rapidly since the Second
World War, and is becoming an established system at present.

Advancement in genetic engineering has enabled us to utilize the genes of different species since around
1972. Application of this biotechnology has opened up the way to develop the biological medicines, which are
now growing in number. This progress is briefly summed up in this paper, and the details such as the antibody
medicine will be covered in another opportunity.

This figure (Fig.0-1) outlines the discussion of the present paper. The history of medicines for infectious
diseases and that of other medicines are shown separately in two chronological flow charts.

Analytical studies on the ingredients of crude drugs started in the 19th century. Afterword, advancements in
fields of sciences such as pharmacology and organic chemistry led to establishment of the pharmaceutical drug
discovery and development process, and a variety of new drugs have been developed, with some being based on
theory and some being discovered by chance. Researchers first tackled the development of simple medicines that
were easy to develop by using pharmaceutical technology, and then gradually expanded their efforts to include



medicines for complex diseases. After the human genome was first mapped in 2000, the attention of researchers
has recently focused on personalized and regenerative medicine.

A scientific approach to the infectious diseases, involving immunotherapy and chemotherapy, also emerged in
the 19th century, when many pathogens were discovered after years of fighting against this enemy. Since the
invention of antibiotics in the-mid 20th century, treatment of infectious diseases has been significantly improved,

saving countless lives.

In conclusion, this survey systematizes the technologies for developing medications by tracing the advances
from crude drugs to scientific development of modern medicines along with the historical background.
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A3 AN (RL#H : Digenea simplex) O [ D ]
PoOAL = VBEMBLE Y A4 VBIET I
BO—FTHY ., BRPEROERICHN SN TN
B TN I VERZHERICHA L THROIE L 5D
RS Z LDV oTWh,

RS B b 53, WD HR= 2 Y OHEER
RO H AN Eb - TL 5 & V| prEEREY
KOMEEPEOTEO D &, 1943 412 13 MR T
KEGOGERAEDLELILFFEIEE D, 1944 412
BHERR—D [R=Y ) Y FRHE] B, K
BETF 7255 1944 4E 12 I3 TEAMED R T - 720 T
EEFEIHRAERTE BT THO SN, P LER
TEHEARIETHAEEDSHBS N, 1945 512135 10 A&
A5 200 KRHDOR=Y ) U H—-HTHEETEDL LD
ol [8FE - HARRZ VY Yk i g Nk
R DA EROY — 7 1X[AI 20 4F0 8 . #ikz A
RTRTY ] &dHb, AERITLFHICIRITLEAL
PP CHbh LRI Tw 17,

BRI B O CTREENLS->THF Y VT VR
EESE DR L HABOHEIHIIL TL 201348
TRKRBEOZETH D, LELEDS, SORRIC
BOLTHHMNFE, AMHTEICK > TR SRS
N7zbHl [€ 5 > 77— RKEfTA. ILEAT
RICEBZ 72 FY) YO>S [REETI V] ©
HUEOOAROEEDHT VDS, BB, HET I ¥
Thb [eu® ¥ 131894 4 DI ¥ MR 139 512

W RARFEARBEMEWE 33 5L LTRELTVT,
KHARBIEN 194 ERSFER LTS LRSI h T
w5 (4,8)O

A3 oY At LAY e/ S8 PN 7 4
HADRIFEOEF L 20 K%, BENVIAFZERE. KM
POHWRA EFH LWHEWE. AR AIE Sh. H
KWEHEEOR LR DLDTH D, ZOMIMIZAATIE
FIT 1990 FEAR F Thi & BURAL HURA % &R
THIBILFPEENWNT ENDEE R DD TH S,

FET 1943 SEMREHE K4 v 225135185 UAR— b 511 5Tl
Bh7F 4 VOBRAR [7V=vy ¥z - Ky~Ar T2y 7h
(Klinische Wochenschrift)] IS Twiz [AEDH» S5
SNTPHEWER=YY V]| D= 2— AR 1944 EIHHA B E O
TILI)ATA VARIRED»S [F¥—FNVORRBER=2) ¥
TEMR] D=2 —ARHMS ENLZ EHFR= V) VHEEOT
Loty SNHEAALETETH D05 EBITIZEZHEE X
FA YO UR=FCHEHIINIZDOTIR eh o7 HRIER KR
HIZ R A VICRE SN HAROEAEIZ S EH H03ZDN 34
A S & HRZRE L7201 [HAR] o”TH -
7205 COWKEICIVEINADOTHLI LD [BFE - HA
RV UWEE] TRIESNTWVS, F v —FIVOEIRICITE
B F ¥ —FVOFLE TRV Y YT, EROD-72H
W7 7 Hl (AT + VF] MR R A Y BANT) Hflibhi:
toztTthsr 0,

AR 2 AL & T ERE DL FEMIC X DI E BIRT b,
PUEYE &% [ZEW O REAEWITHOR T 2P0 SE, PLE R,
oA WA ZLTHAPAA] L) BRTHES>TwD, &
Fa i3 ptl b= 3 I sk 3 2 Pui 3. DB SR, Bt
TANRHE, ELTHBAAZZD TN 5,

&Z - 5|AXEk

(1) REpZ: : LR FEHH WAL 2000 4

(2) KM BEDOLT VA 4667 H
KPR 2001

(3) HHWER S JLER « R ¥ X H AR LB R
HERREEENE 1968 41

(4) KHABIE 100 £ 1315 B
K HARSER RS 1998 4

(5) FHHELIE 330 4P 0« H LIRS a4t
2007 4

(6) WHHER « REHIEM TERK S 1984

(7) ZHEpAET 12028 H SRR AR 2000 4
ok 77

(8) HARZAVAER « HAIEESW  352-354 H
1980 4¢

(9) HARBREESERED « HAREDR2SH 80-84 H
1995 4f:
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(10) fy s ¥ : 2836 - HAR= 2 VWi
133-140 5 #riget 1979 47

(1D HERIE AT ED R 3 E RIERA ST
1990 4¢

(12) S5 — B IL 4R ¢ S —TEE 2007 4

(13) BRI AR« BRI AL 2007 4R

(14) 1z BT © 1z PBER bR
1975 ¢

(I5) A ¥ Ea—T 4 =L [Hr b=V
HAH 3 2009 4

(16) Murukami S, Takemoto T, Shimizu Z, : Studies
on the Effective Princiles of Digenea simplex
Aq. L Yakugaku Zasshi 73 (9) :1026-1028 (1953)

(17) WS 2R © < 30 oJEY FEFFE 1976 4F

(18) milea i i 7y KW 3% 3536 H
2013 4¢

I D 4 $EH SHEHTES SICERNETEA

2.4.1 BFRLIDERE (20 2: FREFRKEE)

il L7z & 9 Wikt o HAR T B IRBE O Bk Tw
B, ALEBRERE, ¥y 3 VRO ETT
% Ll o7z, WIRLOREGYE L WAIZHAD K
HCRHNTH DV EOEREZEZ TAHD L, WEOHA
TETIHT > L OWBRYYEICH T HETHYE S I ¥
HTHo72DIFBRES R o

B RKIRAT X 5 SR A3 o0 24 B il D B S5 13 o>
FEECHIRT 2 E Do 222D A IR BT IS
TS N725 FR - BMOARRO 72 DIEERIZD
o feo — ) ARMEEFE OEAL L 22 0RO
HCRAEBNDOERIIBM L TWize ARMEED 5
S T Rd o 724K, HIR P ERE RN e S
NIZR=ZVY URANT 7 I Vi LIRELAEI D
N2 XY, BEHEEIE, SR IREL RN
BORE D 1 JIIkEEgE, S0 - SR D F -2k
WMOEREZITFTTVD, REMHOBIHHNIE 1952 4
T THET SNz,

1950 SEARICARGB S N7z HARE OB GBrks) &
BHIIEDH DD, ZFOPNIIZPIAEWE. fbrnel
AIOFEDEITNTVD, WHROSAKED 3D
D, ¥ I VAl 3D S, B 1960 £ D 35
DO AARIEOHED KB EN TV B8, WRIZALEHE:
HCHUEWEEZMAS L 9f, € ¥ I VAIMTHE, 5T
AN 2 HH & 7 o T T 1950 4E4C & 1] UAE 1R) A3
wTwz Y,
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(LA L PR B A R BRI 2. T Bl
I — MBI L. BHli 5 b 58k L Tw
Te 7o DI FZAEAHE D L O I BHEEZHBLTwE, ¥
5 I VI LT HARRHNTH - 72
(s - B L QIR OV OB 1980 AR TR AR
LIRZENE Do 2N 1990 4ERICL ). FOWFFERH
FIZEZ S OREEMOERMPLE (AT 2L LY
2) o TL 2 LHEOWMEME T [HHE] Txil
[RISE] & XiEN2 X HICh Y, FriealE ¥ 2 83k
FITAHEAE L LIFh 2RI o7, BUEIZAIB SRR
DDS (Drug Derivery System) % & & i#1% DM FERH 5
RESEEF ) 2L ,)

nEYsE
WURW% T TR D ShizX=Y ) VIZH
L CIEki% 1946 4F121E THARZ ) V224 ik 23
AL FRENCEE 2 A L CnaRI&HIC L -
T [HARR=Z VY U] PRl STz, A v 3—Ii348]
MY 3T H o7, BEMEAFELTHRHLD
DA, B, k. BARMEOSMIZ o7
RoY) VEEIZErIANVI Y V=T Y V7 (I
) H D LEEIZAS, SRR Z D RRBRR i i
A% K AL, WERE - S5 EDHUEYE o 4
WCHERTL2XoNnTERaloDTH b, 1949480 [H
AR V) YA ZAERE] TGHQ DY A A VK
EEREEORT [BAER= VY V& FR K2 EI
RTE2L2dbh EEA. BRIZZDO—DTY, =4
BRI D 2707 THNEEZW-T L] %
OR=IY v efEpal ] #¥RLELZ, £LTH
RIHEIRIKDI L FE Lz, =0 HELE LCEA
K22 ] 2BFLvERVET] LlRTW
% @SR = ARSI L B o Tee BIEER
FHRRFEYR=D) VEEPHT Y, RESILhZH
WEFD, RV Y vokEIRRELATAIEE
Y. BRI E 252D TH D, ELHRGTLTWAD
A, HARORERE, ALP LB OBEH S 0555,
AMVT A VY OEEIIEICKE R REEE &
RMEAUETH > 7205 URFORIEAEIIRT D BB
LA TBAE Y, MWEMD 54 (HHBE,
TFIFERE. RIS UL HAREWAFZER) 12
AFUASTE D | 1950 AEICEDEAL A EBIT 52 L & o T
b2 A S > TRD Y PiAEWE
OFEHDOR LA ZMED W, 1956 FEITX=Y 1) ¥
Va vy 7 RBEAIGRI Y WE LG EIBEI SN C
LT o 720 1958 4F LTI I o C 1 I Ze BUAE WL ©
HBHTF<A T HPHERER (PREAMZET) &



BREZL>THESN TS, 20K, >S5
F7z TR SN PUEWEISEA S ND A, X2V
P B R B AR AP B o AH K < BLC IR A A%
DI E RSB, BN L
BERHLTW Z &7,

o OHUEWE, (LR IEORTE T H A
FICHENDIHEPLBY Lo Thbid, EoRER
O CTIFICHER T TH DA, Fhld [AEEHE
Wl oW TELDLDT, TOEMIIARIOHTIX
(%] & LTI bz,

EY=V

BRI R KRB O RO, K72
VAR KR B & XS A T N T d o 72 Ml
DOFFIZHFETE B0, BITBRA 10 FIZDIT 5 H
FOL Y I VOTRTCAHAF 7 I Y (Thiamine : ¥ %
IV B) FEERTHoAZEIEIEINS,

WHEDOHARIZIE, ERARNP S DRERZITHL
TE Y I VA A SN D TR D - 720 ORI
HFHE S I VERBLEREE Y I VAIREAL L O F
FEN, KEELLTO “LyIv7T—20" 4L 5
Ltk b, WEOHARDEERTE LOE M OMEIX
12 4EIC b0 TE ¥ 3 VAIDS 072 @ (25 B),

1950 4R [ v €% v AR EIESH > S, B4
1951 4F I BT HGUREE DS [E 7 7Ly 7 2% )0 K
ERIEDR TEra) %] 25580, 1952 413K
FBIEH [HAE Y SV #1953 4ETIF =48 [ 4
€y —®] ZHRNTEEL TV,

AR AE R IR OMEIF LI 5 1% 1952 4ElC e ¥ I ¥
B &=V =G DTIA VBB LTV FT IV
AL, ChPHEMRICENTH S E0H 2 M LIE
HiN7, Co3ZBVEIC L TRIESOBRINE=S
51X 1954 EIiIEUME S I VB, L LTTBANFT
IV (7VFIVY) ZHRELE. ShAMBHEY I VB
R OB 2 5 Ty 1961 EIIZEREROF 7 b
FTIv (248, 2OV EFT I VL
SN, 1962 4FEICIFHBHEDOE ARV FT IV (RA
Fo®) A% 1965 4EICIE. HEFRBEOW R N F T
IV (VT IUY) 1966 HEIFIZNEED Y o
FTIV (X3 B 1967 EIIIKIERED
V2L 7FT7 I v EPHB S LTRAR D
LR ZZITTW5D, TORE, € 3 VHITHRIES
HIZKRELFZ FIFBI I DD, ORI ITH
EEEOWEFTARIIZKESNLZ L7 VY,

x25 HEBEOHADEFERTLE

o &M A PR — 1
1957 1,251 YUY
1958 1,345 S ARV i}
1959 1,493 S ARV i}
1960 1,760 S ANV |
1961 2,181 S ANV |
1962 2,656 S AN |
1963 3411 SRRV |
1964 4,232 SR ARV 1]
1965 4576 S ARV i}
1966 5071 SRV ]
1967 5,633 S ANV |
1968 6,390 |SEARNVE ¢}
1969 8425 S ANV ¢}
1970 10,253 BN /LY
R AZE

B T ROKER B2 2 HN SN L 1979 4 I3 FE RN O
BA D [DA] 1T 2RI E O HA
DESLOWGERT & R A O ) Tiib i, 1950 —
1960 AFACHUAEW R R A B OB FE D HIRA L 7247
MBI AEIEODAR I TS,

Fras A vy (19544 FoF BRAREM) X
MEIRIE R DS, =4 b~A4 ¥ C (19554 Jb HLAF
TFIEEE) IREB B L 720 TH Y. PiAEWE
RIBAH L L COMPOREZWISAEL LTHSA
ThHb, COEHDPDBAFIIDVAMILZT TR,
IR I H M o TG By B RE 2 B0 L. Wil R &
W5 % b D% S EIVEH IR IS D D% o
7eo VAEHRIZOBRIFEN. SR T Tl &
RIGHE o 7zns, 20 A D HBPITH 2 LAY
o R A O RN 28I K 5 THARED
BB OY A = APHARER, [25A] X400
HEIN TV L) SHBED BT TRAEL, b
DFEIHD X ) IZ—2O)F THHTE LD TIELRW
CENHBINTL S (bHAAMDER D HHZ R
FThVWHDHZ W),

AT X o TRIERR AR 2 5 2 & RBIETITH
KT 2 BEOKRICHMAEDD S 2 & HBIAT LFD
HERICE o TRBICHBEINDE LI HoTETY
o 5HORERY =7y FO—D2L LT [HAMH
B B R AL AR D 23 4 Bl & B L C
PFEMBICHBATOTRERERDS L) OOH 5,
Bl Z I EHURE R T LI OPAFRICHLZONE b
72HLTWwhb,
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EEGREFZRDOELMENER

AARBERT 7 VICX 2 RERFICS LI T
1950 4E I HAREMR S 206 0 . KRR HEF - W R
DYFETH DA A T H AT GRS 455 ©—IREIF DS
W2 &Wlhb, Zok, EERBEFIAHBFERR
NE ATV,

IR 72 1 H AR @ 55 — 59 % 25, 1955
AR IR ASKIR ISR U CFiiciE U Tk i 4
CADo Z ORI IZBLIE AL o B 0 1 BV HeAly
Wl RMRBGICAETLTOTEF— A=Y 3 VL
HEA T 2o 1956 4F 0 B AR PE 13 1,037 P & 72
D ¥ T 1,000 28 2. 4R T 16% o8 &
o 7zo 1957 IS FABBROK LAR SN D HA
BFOPCTHRERIZOBEID L 21% DB E
RO IE 1,251 (B & o 72 @Y

H AR o [ B Adt AR B B2 1% 1927 4E IS HEfT S T v
72 A5, 1945 4E I A H AT 400 5 A7 - Tw iz,
1958 4F 12 1 [ R fdt B PR B ik 3L IE & TN A 2336 %5
fHF 511961 AFITIE & FE K & & b FEREIRRAE
KENT2e SR - TEHBOZDRIZMEL, KK
SOAFEE D R L7 1960 4E12 1,760 M TH - 7=
PR FE S\ AE 2 20% % B8 2 B BN % R L. 1965 4E 121
4576 M EMBE L T2 (K2728HR) @,

EREESA |

1,200,000 -
1,000,000 -

800,000 -

BERER

600,000 -

st -

200,000 | \

0

S [wmwan |

1945 1950 1955 1960 1965 1970

X 27 EEREFRLEEFROHD

CNETHADOEREMERIELHTFRLDY [Hr
iGN TERh o720 BRFIFHRIIC S RK O
EWIAATEG b DA% L AIEOMIEMIED 7 1
TADER L TORWIE S & o 7278 WORO R
OB OBADRGDOBURIET TRG7E 272D TH
%o HADOKRFIFOKGHE & 1358 % ) UGN CH
0. BEEAED B L RGORRFAII TV 72, 1950
FEAUCIIHUVEWE, WinmdE, v 7 7 Alp Hhie
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AFIVE, KRIVE Y, FHMMRHAEMCEL ETH
LW 55 HOEEMIEAIN TV, —J, BiliE
HLZbDEHF~AL vy (EREE), TUVFIV
(RHFEMH), ¥/ 3y GEBHREE)., 7 FF (HL
B STRI DL o7z,

S OMBIRLAHE N 72D BT, 1976 41213 W R4
FHDERH SN, 5 TO X ) ITREAH IR DR
S D B D AT X 2 RS B S O O WFFE B FE A
O, MEREANE YT I THIEILED, bW S
WAEANLEH LT LI oT,

1960 AEAC 0> H AN 155 BE 1 3% J9) o S0k 72 i S 58 e 2>
LAEIECHARMIKRE REEE 2o THROR S
g 2 Bk b R < o Tz, 1950 4F - 1960 4E4R
IZE P T O AV O B D 55Tk L SO
F=F B THEITEINTO TS HHH. ERNE
ETRMRNTRE L [FEEF] 25 ) REHO
REWDPMLSEHENS XHICRD., AT, KR
RSN TELE Y I VHRP R DI 205
i ol

1950 £ W2IER= Y Y ¥ ¥ 3 v 7, 1959 41T I3 5
IS E o7z Y K< A4 FEM4 1955 -1970 4
I AE >, 19621971 4213 7 v v F 7 R IRE.
1964 4E1C1E 7 ¥ 7OV AR SRS AR W TR AR L
ZROBFCHEE ZEEHAEL, BEEHED M (R
26 ), —HOEEFMILD TERICEDOH Y )
WCOWTERZERLI LAY, ThHDHFEEDOE
ELTHIEEOBEED G L < Wi S h, ZatkikBio®
FESH LT S itk o7,

C O AT RICEFLEOCEbfTbh iz, gk
FEREMOEN 2 ZDEFTBOBEL EDLH DT
HY. WD 1948 4E L 1961 AEICKIEA T ThR T Wz
A, ZOYIERRIZIE [T ol & [{ThoD
W] OBEPRUWML Tz, 1979 4E ISR IEE R
TeFPEIIN R oS 220 [l AR O %4
HEMET 2 HMETS] EWEshA Y,

1980 AF I PR3 s o B 1B L T GMP (Good
Manufacturing Practice : [ 38 i o 835 4 8 L OV
BB 29047 = . 1983 4E 1213 GLP (Good
Laboratory Practice : R3O LM I3 % IEH
KRB OFEROBLEE) 25HifT S hizo JEAE (BULSF
B) ~OBEREPGE LR RV RBRIZIE GLP
WIS 5 ENRBNITONTDTH %,

LA L. NI ANS RIS ORIVERIZRR S N 7-8)
WEBRR VBUEE ORBRE T TR LIRS NS
bOTIERL, TOBDEHHEIIHI T TRENHBED
B, 1TED O DI Th AISEAEN DS B



£026 EEORE BATES LA HEE

SRR i JEL A FTRIN AR D]
1950 — 1955 | R=Y Y rvavy | X=yY Vv vavys BEH 100 A

1959 — 1962 | %Y K~ 4 FIFH: HYF<AF W #EH 309 A<

1964 — 1965 | 7 ¥ 7V A D ERSE | ¥ v RIEA Yavz FECHE 11 AHEEH > 700 A
1955 — 1970 | 2 € ~ ¥RV NBH] | pRRE BEH 11,033 A

1965 — 1970 | 27V ¥ Vi asNIN EHVERREACHIE | JECH > 20 ABEHR > 1,000 A
1962 — 1971 | 7 v v >l ruua¥y BLEL - BLEFRE & B > 3,000 A

1970 — 1975 | fif [l i AT SR A MG | BEE 10,000 A

1972 — 1986 |¥# I KiEvav 2 |[wm# (HCO60) | v a v EHE> 14 N

1983 — 1987 | 23 7 e VA AN A o EHE> 14 N

(* ZOBFEIHADLDOTH Y, H) F< A4 NI FA Y T6000 ZDOAFEREDA FY ZATIX 500 LDOAEREDIE T

N BRI TW5S,)

(HARBR S ST 130 H & D 51H. JTiZBIRFRR SN0 Ay IRt - HiEH A 2> 2 20221 H 19914 12 A7)

EAEATBLLTW 2 o7

Z LTy ik LWRATERHEIXB I oW JE 5 # % 4
LEFaZ iy, AIRIERERY A7 BIZ T E
KLhoTwl, 2Ok "MOREWRGIEDT— ¥
AR AAL IR TIEA 5T A O BT BN % -
AL R WFE I 2 o 72 DR D 7 —
&L O T, LFETEYZFMT 2 X T L OFE
BDMETEND X )Tk o7

BIFED ¥ A 7 2 ZEA O EALEWOEKE T T
el REVEDHERD 7201 VR R S B RE O
A )5 135 AL L BURAIIE O AR A DS E N A SR A3 T
LREELTLBDTH 5,

RRAIEDLEH DT

O, BCRTIIIEDORFHMIHED bk 4 &3
B OB IRAET 205, e Z T THARBEDH
FOREHRFIIBMTH I LIl h 5,

1960 4EACIZ B IR BRICE & 3 ¥ EHIAEWE A
RO~ 2o TS, 1970 4ERICA B & X
9 R K BALOBISEHAN TR S 7z AR, 5%,
BRI EWEFES LT B iins MY,

RHEFEMOR TREZEE] X, RHEER
TOERMBM OMAKHIMIE, 1953 412 [HIAA L 1954
AR THIMGR DL 1961 4EA & 1967 4EICAT T 8 -
WHRR. WA TSR] L IR4 CHIIE S 1,
LHEG T N — TR TV — T Tuy 7 FHH
D BHFSEARR OB L2 H B O et
ZICHL T LENT N973 FFIEA R e v
F =Pk X, 1978 4F T I X SEW B RE R M & PR 2K
M2 oA LG HOMSEAH L 2 o72] & HELES N
TWwb, MOAFEMED TN DLV LER

TZOMBRHMIBREES> TV 2 EITh 5,

Vb, E28o 3, 4Tix NERAIEOGE Y ] 2
S [HENSY RIS SICWPIMHE] 1L T19
AL 2 5 1960 SEEHE TOHRDER % 72 & 5 7225,
HKOPROBERNZEH L CTAHL L, LTO X ICAIZE
VAT AOBM ORI E G DT, KR E
Ty HHRDIRMATE A T BHLY HLAR T V58 A
LAIFEIIEA TS Z L0505, TTLUTD 45T
DOEBEDIBUCAIZE D Y X 7 A LA S g L TH
%o
OPLAA - IR EARIMEDIC I DI SR

NPT 5%

@WK - RAEAREICVER 3 23 (AR ICBItR T %

S Yok d))

GHALE RO
@PHE - TLVF—ICHT 5%

ChZALENT [EEEEN] 2EHS D L9
2%,

GFEEIE - BERIEHE - RIRIAESE - PUlmARSE - BRI

L35 4
& [AEWEE ] (CBRR L7238 AFZE B s o i
oTK %,

RN RN DSE A TV h o 725 R E E A
Bhw (v F i) FHIZZEOHR 2 RKICE T
) NAE LN F R OFSE R B VEE LTHFZER
FEAHEA TV,
®©=v F = BREROE « HA - RIEHBROE - R4

RFED L2 DR

HThbo

BAED [Fin] CTIHAOWENI OBEICED T
TOEOMIEMIEL Lz T L0225, T3 4G
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PERICET 23] L UCRIES - BRWEE - BIRE
MAESE - MHCRIE - PURBEEITOWT, W HADOA
EAENEORICMY MATEEZ EFCTEL2ER
_XTw{,

ZOMOPIRIZET HED [FKim] FRIOEEICE
LovsrZlls 5,

&% . 5| Ak

(1) AT HARSEMEHEGE 110 (5) : 277295
1997 4

(2) WP T BFE - HRXR= VY Y Wif Hrith
1979 4

(3) HARERIESEREL HARELSSM 1995 4F

(4) AR HARES &8 HARDALEE 100 5F 0 Hx A
LR 1999 4F

(5) HARIZAFTAER © HAEESW 1980 4

(6) RHEEN :200-203 B 2SN T3EMRNAHE
1984 4

(7) FHERMITOVTITAIEAFEL Lo R 2 SHICL
720

242 BRFEZDTEM

1940 4E2 5 1960 4F 122V TWOR TP HGREE, B
FIEH, MRESRIE, LSRRI OB A TR
EL. AIEEOIEREBAMCH D 70 AN T
%o

RIEMIEDIREWEATHL / VT FLFY Y id
1946 %E1C, V7 - 7%+ ¥« + 45— (UIf Svante
von Euler) BX &Ny (Peter Holtz) (2L 0. I
LB OZEAF B VTR ED R & LTl &
Lhmshiz v,

LAEYF - 70VZ7 4 AP (Raymond Ahlquist)
X7 FL ) YHRHER T 2 EEE (7T T=2X
M) Thr4vTusFL )=V, TRLFY ¥, )
VT FLFY) OB L o TRREZZ LD
HPELT, [V VT FLFPY voffllida &t pD
ODT7 FLF Y Y ZEEKEHNLTHEHLTWS] &
B RFL % 1948 FITIRE L 720 BIRER WV Z & 12130k
DHDVBHEVICIL= =2 B o272 I DR DG
MR D BT A H I EHMFE (JPET : Journal of
Pharmacology and Experimental Therapeutics) T
BHRAI MG oz v,

FERIZIZ 7 72 va v F (Julius Axelrod) 4%/
VT FLFY VIZTYF 7AORBIIHME T, B
RO X0 B R 2 S Ol S 7= B ISR TR
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NBH. BB VIZIERER IS H O A CHAM
ENB7Tub AR LT, fIRILEORIEICHRKE
LTWwWb, ZOZIZED LT k= VRNV Y AH
FHE3E (SSRI: $19) %) DML S %o TV D25,
Treray Figvnz (i) &4 v (Bernhard
Katz) 32 [AFI3—N7 IV ROMREEDWE
O] T1970 4127 > T ) — VAR B - BE2EE
rZHL.

PR DTS [7 FLF Y w25k
X 7RFRLVFIIRINVT FLFY Y REDHAT IT—
VT IVICHRTEZHERTH D L350 T2h
VAEY R -TAUZA4 2D [7 FLFY V25
Wik a & pO2MBAHFAET 53] BRDLNT=D
B19544EDZ L Th-7 Y TSR Bl %
BROMBSILDIE o 72D TH Do a ZTHKIZIM
B %R S URRMIKHZ L C. mED LR 23]
ERZTOVPFHMTH S, BZHERISIHITB L
B s, BRI OO EZF &R L,
B MBI MAE RS X ORE IR E T &SR
ERGHolze WHERL ZoOHEMH L TR
B EAR L TR ZRARZONY 2 — 4
A+ 75 v 2 (Sir James Whyte Black) T® o 72,
(Fik)

ZOBOWIETZHEERIZIIR2D DN T 54 ThDh
5 EPNEH I TV, MIERE (7= 1)
WX o TZAEKRZDE LTV, EBhERE (7
YHTZAL) BERSNAHTEDL L) ITHRo722
ERBIETDOI/O -2V I X > T—BOZEEDY
T8 A THEE S NE DG TN EREEIH ST % -
720 BIZIE, aZBMHRZ a, & a, I EN, 512
ol as am amp il asid aoan @ aoc XA
FEND e 2RI shTE T %Y

BUEOEDIEMBT ZOZ BRI L CTHD 5
WY 2 BT & @OREFRLE OB F TR 50% BL
EEFHWTES EHIE3BESROZ L),

CITIRIREE D L ZHERORYREEMEL AT
T AR L CEBICAEH 2ENE Sk -6 L
LT AW (B 7= 2 1), H, #EPisE,
WRDIEZIY FuF, B EREOB & L TIZPidE
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FEROPURTAIEEE CERIDURTARZE) 1T L, SR
GEERIGORAIIE) EIHEND 2 o7z Y,

HEoMATHEOREN LIEEZ H TS L. 2006 4
WCIERBFRERTIVE TSIV — v At L7 7
VTSIV =ik, EXI VD, ZEEKD [H5T7 T
A MER] AT A ERS. F83 AR
AHMENEEIRBOREIZIE, PRIV D, 2/ KD [7
YEHFIT=A M| ELTERL, P28 3 UEE MR
fREPFETLTWBEAIZIEZ. F283 VD, 251K
O[7IT=AM] ELUTHEMNT 2EAANNEZH
L. FX3I YV« Y252 RA%E 54 ¥ — (Dopamine
System Stabilizer : DSS) & IEiEhTwb, 7TU ¥
TV =niZidtn b= Y ZEERO SHT IS LT
b [Ho7a=2 M kOtw b= 2HEAED
5HT,, I2iE [7 v # T=Z MEM] #PiEHoTw
b0 TNOLOEMPAR RIS, TVET TV =
AR CAH R TH 225, SRS R OEIVER 23



Bl 2705 2 F ERER LRV %
For@irshtns

2008 A ITIF K A A K RIEZHALHBE L7270 T
YR VIIHBHRE R AT 5 28I D, ARG
e & dbictw b= ¥ 5HT, ZAMAEREH % A
L. SRS SRR 0 A 72 o 85 AR O HURS s 3
ThHotz 9,

AR & b OFEOMIERIEA TV D
A RAERBIEDORLIRIZEONTH B, RFE WL
& RLDURS #iow 2E & I s BUHURT P 38 DAL 2 h i % X
211 12787

== - == VE PR EZBRORER D O
23720 | ORI TROBIZENT WS TR

1997 4E DNA " HOSBADERZE Y2 —2 R - T
MY ryashu Y PRETREHHIZAT o720 [HE
RIEIZOWTRIHT LT A 74 7a%L, AR
b7 ARSI Y E S FE TRFOLENDHZEH
I e LALARVDH. & M ADORFI DRI
L&V &7z 2000 4E DARE, 6 QS FE & M8 D 5
DD B & ENE T L DR 50 A 5 100 5
RKENTEZN, SHICRZ FTEBEINIFAELTY
B 7MY YOFHIHEIRIETD 5. 1993 4
W2 [ERAAR R ERAE R T/ — NI LR 2/
RATIV - AIADFHBMELMETDHY, TV
Nk TPAY Va2 s 4 Y OTHLBRELRETH -

720 1994 4EI2T ) —RAUBRFPEEZ T [F—24
O] #WFEHICHSRERMIEL FAEL 723 3
e Fy vaoflbER T MRERNICIEKF
MR ENFN, FRELEZREL N EET
KXo TN BERKDBHFAETLDESLD
AR P

RO5DE

T T I A Y R A Ak o PR B4R
LTwaZePmHnTnid, X212 2,

FERWIZIZ Ve VE VIdRRIERE LTHe b
2. KEDZ 54~ (Kline) 1 1954 I A S HIE
CHHEL L7z L2L, LV 253590
WEWIEIRD B 2 EBHMONE L)L o7 TD
#B. LEVEVICERARI VR I VT FLFY vk
3 F 72NN THEBEC MDD 5 Z & 235 H
D, IOWOEFE LTHNDOATI—VT I vk
THAMERINDL X)o7z,

1951 AE ICHERE IR E LTHB SN, Tu=T
VPR INTBEVERICRLZEBHY, €D
FNZRRCTAHRLE, £ 7027 Y FIZERWE) T
I VbR % (Mono Amine Oxidase : #i#EHNTE /
T X Y EBALL TGS 2 8EK) OBRLEER A%
REN, #7a—7 I Y ORETELZ WH L <8
REZELZKETWE I ENER SN,

soiJowsy |

N
oL
s
hREAREORA . O—R-T—35>
EATIEEEREA R RS 19554
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l/\/ “CH3, N\/\j\@\
F
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F 720 1958 A IT VUM IE & L TR S iz A
379 3V OBRKRREBRIC, Z0H S STEH S 2
ol 4 377 I VIIMOMBIZEWR TH S E
7T XY OMENORIY AARZHHI L. ¥ F 7T AR
BUCE/ 7 I voREZBPTILICE VI >R %
R ENMREEN, /T IVORTFICL S92
DRIEDHGHAM K TE 2 (4 375 I VIFHANZ
1959 4E 125 A) o

CNHDH) DEOE WA ek THD, 4
I7TIVRT I MN)TF) VMRS SRR T
Hollzd, ZHERIH) OFELEHEI N, 1965 F I
7 A h OENLE RO 2V E 2 T b
(Joseph Schildkraut) X9 2 TIEWHN V7 FL
FNCORPBA L, FLIDETIE/ VT FLFY ¥
AT A IFHERE L7z, ZoBIAN: [ =5R%0
IOEOYRM | B [MERPL) O 25 AL
IRz HB Y,

LHL. Z20%IDBEORNTITT F= 27K
DIHBE LTV I LRI T [BINWE o
b= Y HHGAARBESR | OME»GEE 720 s
SSRI (Selective Serotonin Reuptake Inhibitor) ®%
BEehEAZE FifELbEDbNS,

HROH D DEIZE ) 7 I I AR EOME
MAAHERB TR, $ia) AMEHRT FLFY ¥ a,
WEWAEH b & o 270k A BB 2SHBL L 7225, B
AR A T b= VARRICERNTH Y.
VETIRER LRI ASER I L K& (B Tz @,

BHERE 2B R CBVT) 2ERERT AL
AL 72K E R M Tk, o0 [ERKEo
P UHIRY AAMESRE (SSRD] 2. @ [tw b
=V VT FUFY YY) ARBLESE (SNRI :
Serotonin Noradrenaline Reuptake Inhibitor)] @
PHENEEBRL TV L2 HRTIEAMDPZ -
720 WiZEOIZIEZ 7 IVARFH I ¥ (1999 4E Bl © Meiji
Seika 7 7 V< BI%). 2su ¥t F >~ (2000 4E 1k
T AIAZIA VT 9N =y IR
EAOBSIAFETHDT). LIV T Y ¥ (2006 4F
Elic 7 74— Er¥HY, HBHEOKEII NV
F 77 ¥ (2008 4 Eili WAL 7 7 —< BH%E ¥
I—V T7—=TI AF4HAVAIE:POTO
SNRI) ®#FaaFtF > (20104 Eili: HAAL —5
A=) P EHENRTWDE, IhHiZWwIhd i
AMTHARTHHREIN TS, £ —F4 V) —%D
INFFEF VIR MRTHEHA SN T0 L, K
TIRKETH - 720

HATH ) DEORBIHE F L h o 7203l < &
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DHATIE) Wz &TRAMREORIELZ BT A v
FX =05V, HBEIWD Lol 8T X5 LHEE
Shb,

L LBD35. 9 D DI DRI R IZA Wb 7%
NH% L, SHRLBTHI & LITHEOREIED 5
haElbhsd,

MAO FEED AR TIED o 7225 BEOHI R MY
DOHRERNEE D W B L2570 [®/ 7 3 VI
DIAARBER] oZRIZED LW EibhRL ko T
Vo 7z,

T2, RIEIZHLD DI ) OWZT TR L, [HkE
BE] R [RERME] 2 RGIND ) ThoTw
%o P212 12— AR & Hr iR o RE 2 bl ) > %K

DAL Z R L T b,
4 "‘/ \,’\ SHARRIOE
g W . B I
k HIOEELTIHT N/O"h
== | Ehhd-. BREHE L
A58 .\N/ LABIfERE AL Hy

I [ 7zrudzuy |

o] e Jek 2 —
HNCH; € CaH L -
A cH.
T =
(2775 ] o_o[ raxe7y |
+HOk=tJILPF L) BEGAL B E BERBMtOF=BIGAHEE
(SNRI) (SSRIF)

212 RERWGH D OFE

nIN—F VR

N—=F Y VIR A OB, R, ML L F
L LTRTMBENRED—DTH S A, 1919 4F
WCIZEB DM D 2 BEOMRENE, BEI RIS
Twize BHEIE P8I VA OMRIZEWETH L F
NI VEEFGELTVEH, ZOMMLOEMEA FI83
CHBORBIK T EZEERILTwREEZLNR, &
DIFDORIERRT D o722 b, RPEEIZ IR
CEZbhbZ Loz,

F283 VA DOIEPLAEETH Y, 2000 F
BELTORSI vomelNsEs s, @FX
IV ORICEER T 20 EEFE (COMT : Catechol-
O-Methyl Transferase & %\ & MAO : Mono Amine
Oxidase) |32 L, EHICB®TEF LAY ¥
BEBDVIET, AFT 4T 74— Ny 7 CTHRED
PRI VO Z FIF L) L3200 E0H-
72



BT F—2% (DOPA : L-3, 4-dihydroxy phenylalanine)
X DOPA- FHVKRF ¥ 5 —EThRBEh TSI vk
% D AREW R & L CoREE R T, LELARdS,
SRS SIS A BEGS 5 L IR 0 A5 & i
DORIAFAE L TWT DOPA IZBM % R TE 2% /¥
IVIEMETE v, 22T, DOPA % #5145 LT
PISBAT ST, KD DOPA- B FERE# DVEHI T R
IVICLTIASI VAR EZHIDE LD L35 ENE R
Bz M, Fov3 VB (F—o3T) 131967 4EICIR
George Cotzias HIZ X > THKRBEH I N TV TES L
N=F VY VIEWEDOERTH o720 1980 4FI12WF F
283 VR IREE R R ESE & oG HIAMEDb 7,

ZOHBENI MBI TH 2 LMT VA a A FHE
b 19794ECIEY Y K7 7y —=<tkhoZm7 g
U FOTUEZ YT F UAFRHEI NIz 1994 5F12
BEMT VAL FOFERTH D A NVBEANL T
F (77 4% =) PRI N ROT, AT VA
O4 FedRa s baEo [EEAR] bRBsSh,
1996 4EIIE A — IV b= Atk 8 [F Y RFy — VI
Bl 25 2004 SEICEHAR=) Y =50 [ 7534
V=] PR ENT, ZOHD 2006 FEIC [BE=—
WIWRTITT) - AIATTA U hoFERINT VS,

COMT ® MAO O FFEHE S ibN TE 72, T
EOMEDHY . HS—F vV UHBZOHFMITE®WA
LEDLLLRVIEIERLS o TWS,

L2 L2 H ARG CTH HARMEDOHIZER I I1EA 7%
Sy NP SDBAIZIE BT DL D570

rRiRERE S

18354, RIRHFEDIMELSOZ 7 = FY Ol
WKL, 1887 4EICIZ T 7 = KU ¥ b KA Y TT
Y72y IVREREN, 1893 FICRIFL Sl
WCXoTAZY Y728 I UEEENT,

T Y728 I V19334, T A Y THAK NGB
AR YE N~ (Benzedrine®™) & LCililish <
DNADKIED E LTHHLTWz25, 2oL
DYIMZT v 7 = 7 I VOO % BEIZM S
IRy, ChDEHEND LI hotze T2
BRI H L O F 4 =y bEE L TRET
L¥BHLINT, 29 LEHO#E 22T A Y
HEEHEENE (FDA) (&, 1959 4E (ML J5 ) BRI B
HY) o> Tnb,

Ty 78IV EDBROMD B RER DB XS
77 3IViE. FAYTINAEICHIKE A, F
AV B RFIEBEICR DTV TR S 1941 5E I fE B
e L7z,

HARTIE 1941 FICKBERN ST o725 I VL
Mzwns TEFY Y KHARENS X5 V7
&I VAN TeaF ] L LTliREh, §2
WK HAR DI TRAERNEZ FF AR, #HE
T OVEEHITHeA) 2 FiAi L Wl 5 < 7 [ R B B o>
BRHCOEA LS LSO TS, lkEOMIT
RERFTEINL OEDHHICATTE 2720, &LH
BB U CHSMIEIC R ) . EEAIGH LS H AT
B L7203 1951 4 ThH o 7= @,

MIFRIFY ExFUY
OH CH,—CH=—COOH COOH
FR Nz N K, H:N-C-H
HO H . CH:
FOLUKEIEEE l FIT o7 KERE S —
m 5-ERFAFLR)FRTTY Ny NH
H ”Omcn‘-—fH—COOH =
DOPA ; . N, l ERFOUBREEER
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AN EBRORIEL LTVs A REMRED
FERE X ) = A L OFFINCFIH ST & 720 1EHRRT @
WMRICE->TT Y728 3IVidYF 7 A/MMUHD A
INIMRIEWETHE /I VT FLFY YT FL
F) V2R EREY 5 2 & AR S Tz,

PR B (RN T T=Z ) DAGIKIC
DWVWTK 213 12T &7z, RISz,

PLEy dg - iR o — S0k OWIFER T O
Z M HLUSIRL L7225, SO PR OFEIZZ v,
K - R OEOFMI A OERICWT HT L LT 5,

El: FAIVIEHEZ VT FLFY v ORBEWE clds
v PR R CTEE L) X 2 ROMREENE TH o7, K
8 Y OMBARE D EALFIIIITE, 7X—F ¥V Ui & OB
DT H =y v (Arvid Carlsson). 7V —¥#—F (Paul
Greengard) B X % ¥ 5 (Eric Richard Kandel) & 2000
AEIT ) — ROVERY: - RPEEZHE LT,

~ B

FE2 0 Y F T ARG & AR CRREH  R A M) T
B S N B EAFMTH Y 20nm BE DKM H 5. B
WA 2 M DML AT 3 F 7 A TRMAMED 2 i 3% ¥ F 7 A
Thbo K24 BLU26ITFMZRLT,

F3:E®/2T7IVICEkU b=y, VT RFLFY Y, TRL
FUY, CRFIV, FRIVREDPEENE, SOIBL I
TRVFU Y, TRVFY Y0 R VIR Ta—VvEDRD
LA Ta—nTIvERINS,

AE4 NI B E MR ORIZH BN T—DZ &, MK
DAL IR TRIEF L, Fva—2x Wb hiz
WE LS v, & SICFOMIZ 2770 7 HITEAE D Zu
TV TWEO@E#EHBRL T,

FES N —=F UV VT DOPA 25 S 72 12 [ 4 IV B6
DLZVEWERYBETIWT ] LIREIhL01E. B6 X
DOPA BRI HZOMEEE TH Y. Kk B6 12 & Y EEHANEEL
ST, MHHT DOPA AU ST 283 U174 2 LRI B
MEZBBTERLLY, RVENLZLEIBEINLTDTH 5,

8% . 5|

(1) @N—F - L-¥a3y 2z MR Frskis
5059 H # 4 YE > N 2008 4

(2) TEAEA - AR ez AP G E)E 2003 4F

(3) WAMESE - ARSI - R - AR B oS
Wk — a4k 2012 4F

(4) WIS AR OEIDbYI LA (5 2 W)
PR 2011 4E

(5) BHMEA Y F a2 —T5—4 [TIVETT =]
KGR A4 2014 4E 1 (SGET45 15 W)

6) EHMA vy 2 —T+—2 [FTaF vty V]
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KHAAHREERRAHE 20124E 3 H (ETHE 7 1)
(7) ==V Y=V -T74YT - ¥—<"
FEOMESER DU ZRAROTER D 0H72 )
REAIEE 2011 4
(8) HAIEAM HAREREEL 1980 4F

246 NAFAYA IV ADESLEIFE

NAFxFrouy—ik ("4 Fuay—| &[5/
BY—] HbELEREEIERIFE ST
Vo O TS TRLAE 2 Bl 2 o 7 IR Rl &+
s RN - HURERS ZEHAN 2 N 2 =B 2 B LT [N
A F A ] & KON ARBARCRIR SN [R5 TEE
wl & IS4 FBEEN] LERIEICT S,

SO N4 FEM] OxE LD L 1953 4E 12K EH
DOEWHFET v v (James Dewey Watson) &4 F
U AW E 2 ) v 7 (Francis H. C. Crick) 233§
RU7Z 2ARHOMENHEWICHENZ T ESRAIC
%oTWADNADEFL" ITf7& 5L, 2o [
AL ZEWOEGOME ZMF L 720 D5 LK
DFREREEDITWS, (196247 vV ¥, 70 v
1 — VB - RPE R ZH)

197245, A% ¥ 7 & — FRFEDOKR—)V - N—2 (Paul
Berg : 1980 4EJE ) — XV L2EE) 1E. VO T A IV R
@ DNA (SV40) & KB51# @ DNA % RN To %
& KBWICEALCHS eI BT LR Y,
1973 CIE A v 7+ — FRFO I —x > (Stanley
Norman Cohen) £ H VU 7+ V=T KREH T TF ¥
2 ak (UCSF) ®F 4 ¥ — (Herbert Wayne Boyer)
X DNA 2 YIki3 2 HlllEE% & DNA Ol 2 o%h &
b2 DNA Y F—¥ % F A L CEALM N & 5 A%
DNA ZFoNA 7Y v FTFAI FEREKL, Zhas
KIS BT RNA 2R LTWA I 2R LA %Y,
I o252 DNA OFAMNTH ) A h T [H
DORE] %Wz BEoNTFEMEo72e L L. MiEH K
AX¥—ba—x i3/ —_VEZZELTOERWL, fiFk
BT C 1986 4EIC ) — VAP « R AR L
7232 —x 2 (Seymour Stanley Cohen) ¥ AMTH 5.

RHRCy KERHOT I AI FIZE3rOBIETEHAA
NpE, EASH DNA IZKBREORAIC X > THZ.
WR BB D OREED Y v 87 EHRKRRIESN S
FERERMAGER L 720 HAR TR OBE T THIC L 55
BN 1977 ED L TH 72 Yo T OBMIZIEIEW R
FHERNBANIISH SN TV E, 1986 EIZIIRERRE
WADWHMEZ D7y N TAWESEN TS, 1994 412
TR 2 b < PASRETHIR S R,



EEMIZOWTIE, B TORVEY, §F 78T
HBEEHR A DI Ny =7y b elholzds, Wil
WA FERHEME L TR L7203 A Y R Y TH 72

EDA Y A) Y OFEIZ T DL T, 7
R I DA VA Y OFHTRITEHINBIL, 754~
AN B MM YA Y OEEHMD I A BN B T
EDHETE MM Y 2) VO KBEGENLE T CTniz,

KEITIZ 1970 ‘EROMHE 2 H, & b YR YD
BT E2MAEWTO TS5 23 FICHAAATREREL.,
AW b YA U EREAESELMIEIIHTE - T
W72AS 1978 4RI KE D Y 2 A VT v 2B XU
T4 X T R=TENEFRE S Y—DT—F—
7" A (Arthur Riggs) EMEEEIZ. f VAV VDA
B BHUCHINYS T 5 DNA Z{LEMICHRLTT T A
I FICHARARBRIZTO AL Y R Y EEL 1
T AL KIS 2> ToAPICT 2 W) [Fo
AVAY) VE] #BR LT CORBERRHALIA—T
A4+ YY) —4h13 1983 4, BIZFHBZICK D B Eh
e M YA VEH [ea—<) VY] 2RELE Y,

1987 AEITiE, / FAEAVENCEERER IS A ¥ 2 ) Vi
ik (=704 29 Y) 268, M YR ¥
WCEHT S [3=704 YA V] WYLz, HA
T 1985 4E1Cid e M4 ¥ 2 ¥ & LTRANEY TV
%o TOHBT I BO—FBUERIRIME A S
THNOFBLLARH 2 W L7 [y, TRy ],
(R LN OEMA—=D—IZED L v 2Y T

FurHEzE SR 2014 AEBUED B RN TWS 9,

4 VA VICHROTREFIVE YR, V¥ —T 20
UAEET THFETOL b, WCHvLRD X
2o TWwWolz,

NAFERIEME Y Y87 B e B L LR TEEEMT
HY. B EEFHIRR TELNDLHDTH S,
A4 YA Y OBITR LIRS A FHATCTY 37D
NGB L BENWETH B HRVE Y, B,
FA bAA RETTRIPUREIED R L S, 1980 4
DB O3k & W 2 BRE MBI 5
LLT [N4 FEES] TS ReWREs»T bz,

1980 —-1989 41CiZ A4 ¥ ¥ —7zua viZa. B
BT 6 ML LRSI, RS VE
Y (Y= bIuEEY) $1980-1990 41 6 FEIHIEE
3Nz, LALEDD, BIXHHEATREE ST
W CHFRDEHOWYVILLE LD [ V5 —T =
vy b MPNIEE AR < . BRR T o AR
FHANAFE T FTITTE Y LT IARER L 72,

Z DM H AR ARV v RREHE DA F RIS DH
BENTD, EERNPWE TH - TOREIEH 20 D
0. FHIREEY OFERBURND DB H TN F R
FMOBCRIE, ERCRIANER KRB D=y F =
BREBIZROND LS ot a—-HTF7 bV F—E,
a-L—-AX0=¥F—¥, MEEFEETZ IR KIED
W B IOz, —BOBIHIILHEIE I NS
bOTR LN o720 (F27: " A FERHD LRSI

®27 NAAEEZOLHR?

1080-1950 | 1980-2000 | 2000-2010 | 2010-2014
B

0 1 7 1
MRS R tPA 0 2 0 0
FOvRED Y 0 0 1 0
i i S EEF 0 2 2 1
0 4 3 1
RILEL A AN 1 1 5 2
BEERILEY 3 3 1 0
R BRILEY 0 [ 2 0
it 0 3 0 3
4 7 8 5
FIF fF 3¢ 2 1 0 0
HPV 0 0 1 1
2 1 1 1
A a—2z0O o 3 0 3 0
B 2 0 2 0
¥ 1 0 0 0
B 0 5 0

IYRARIF
0 2 1 1
HAbhA G—CSF 0 3 0 0
T el b e 4 0 2 0 0
FGF 0 0 1 0
0 5 1 0

&
0 1 14 13
&Y
0 0 1 3
| it | 12 [ 1w [ 42 | a0 |
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ZohTTY AaRIF ¥ (erythropoietin : EPO)
Lt G-CSF (Granulocyte-Colony Stimulating Factor :
BERLER T v = — IR ) G RAEME L7234 F BRI S
Tholo TY AWRTT VIFHRIMERREHNZ 51k
S, RIMLER O A % A5 5 451 1 30,000 O &
HALVEYTHY, GCSFid. 4 b AL v O—Fl
THTEK 19,000 D 7 ¥ 2% 7 B TR ER A % ek
L. FhIkofkz o 2EHZ > Tnb,

REARR AP MO RERIE 1977 Ei2 e DR H
5 EPO 2B L7z & J8K L7zs 1985 4E1Ci1k, 74
HDONAFRYF 5% —Thb [TV x> (Amgen) ]
L[ YVzAT4v927 -4 VAT 4F 22— (Genetics
Institute) ] 2SR T-#E 2 T EPO DA RIZHKI) L7z
ERELI W7 NV—TL HITERORERLZIREE
EPO (HAARMAEMEZ DK 25 b ¥ 55 10mg ©
MAL L2z 2u Rz F V2 RR L) »OMEZEG
D7=DTH b,

ZOBRITAY V| E[BEREMALEZY AT 4
7 A VATA4F2— 1] EDOMTI987-1992 4FE I
TR D 72205, 7 &Y = Y HIOBRNICHKD 5 72,

ARTEFY 727z vE AR Y = &
TAVZ A VAT A Fa— LKL TEPEKR
Fafio Tl &oi 1990 S ITIX BN MATH O’
PREMOEHIEE LT, FY I3 BE R0 2 B
FaetrzyruRzF B (2RZF Y -a) O
B RRR 2 WUA L7zo oAb D 1990 4R [ AT HiAT
OFMEMOWH] 235 - ARE L TR F > -
B DREZEZIT T VD,

1990 4 Mg DN A A FEEDOFFR M E LT [HF
T OREFE I EEAR By A ] 12 KA, 2020 RIS
7 WEIEE T 54 R, BAR AT 27 k. @R
T W T 7200 f21]. FAEEHET 23RN oW R %
B E L7205 FEBEIIEFMIERE S TTRAL, N4 F
PR S 1 1990 4EARAH & 2000 4EIC I TIRET A 2 &
o7z,

L2 L. 21 A2 2% D 2YA R 0% O #IR Tl
DHNLDFEED & > 73 7 BITHT 2 Hutk K & 36 %)
ERTIENGHY BV L oMESIIEMIET %
AL T, AREBIZBAREELRESHBET L
Lllrodze BULIE [A5A - RE] OPIRFIBIZ A
FEHEGNORS Ry FREME RS> TW5,

] 7 1 4 ot £ i i AR R D AR IR D BRI X B
L. 2000~2014 4 F TIZ 26 FEOPUREE S A3 1Tl S
nTws 7 PREEE (Y A0#ET e PRIC
EEHZ L Ml & [Hi3E L7 CHO Ml (7~
AZ—=ZANKAZ—PlMI) Z2AH LT bofgE
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sa7y rEELELEM] PEELF BN TH o
720 T LR HMOMMB TR DRE - K5
BEIC 72 0. & MEBURIC X 2 EIVEATERIE IR L.
BHAIT VR T o TEEIMA LT SR,

T2 N FEEROS =y b LTRSS T
TSR TR [25A] 2 [HARERE]
ERHFELAECEDDHY. RAEHLVEGD LGS
NTwoiz, EiLo 26 FiO RO Tt 14 Bt
BAETHY, W) v FREBH L L ORIEICH
T4 RN 6 R Z HOTWD (K27 2],

RS HTOHRARZZRIRELREHRELTET
Who AKiZ. WRBREBD Y vy BICHET ik
EEHZ LA TEDD. WONBOBETT, 2O
X9 LML MR PR %R B ML AT D TR SIES
DRFITOIZ2WTH o7, ZOREL WFITH
L7075 1987 4EIC ) — NV AR - R3EE%2H
L72FIBRINEDOIGHTDH - 720 HHBIET TE 2L,
V. D. J &) HRZEh ZRICHBAGAET % Pk
BT DM AT ¥ & 2RI S UG S T A3
DBIZTHHREN., ZOMMAG DT L Y ZAEDS
HEFTBHENISEDTH b,

S5, PURBR T O BEIIEE T BIRO LY A%
bd [REFra7T) 75224 vF] Ew)BR
&L WEHBO S SR 5 KR AN [T
ZER| LWIHIBEANONTVEA, ThSDHLD
FEIN I AR O K & S HBKL T 5,
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