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An Analysis of Appearance Frequency of Formulations
and Crude Drugs in Jin-Kui-Yao-Lue

Masumi KaTtakar*' Toshiyuki Akamaru*? and Tadato Tanr*!
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Summary

A systematic database was constructed
to examine the frequency of appearance of
individual formulations and crude drugs
in Jin-Kui-Yao-Lue, a traditional Chinese
formulary used for miscellaneous chronic
internal diseases. This formulary contains
263 kinds of genuine formulations, but be-
cause of overlapping or repetition, the to-
tal number of formulations mentioned is
as high as 309. It was proved that among
the 212 kinds of crude drugs described in
Jin-Kui-Yao-Lue, the five crude drugs
most frequently mentioned are Glycyrrhi-
zae Radix, Cinnamomi Ramulus, Zhingib-
eris Rhizoma, Zizyphi Fructus and Paeo-
niae Radix, which are used in Guizhi-tang,
Keishi-to in Japanese. Mel used for pre-
paring pills appears more frequently in
Jin-Kui-Yao-Lue than in Shang-Han-Lun,
which is the most commonly Chinese med-
ical formulary referred to for treatment of
acute externally contracted diseases. The
ways of using Astragali Radix, Sinomeni
Caulis et Rhizoma, Moutan Cortex and
Cnidii Rhizoma described in Jin-Kui-Yao-
Lue differ from that described in Shang-
Han-Lun. Furthermore, the directions for
using Pinelliae Tuber for cold-phlegm syn-
drome and Poria for dampness-retention
syndrome are developed in Jin-Kui-Yao-
Lue.
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v 2 v ERER

1951 HAE FOWEHAEBDH LA v v 2 ) v E IR

1953 A FY =z Sanger, F. r v 7)) w YREF: 4 v 2 ) v Of{bL¥HE (73 7 BES) 2RE

1958 A4 ¥1Y =R Sanger, F.: 1 Y 2 ) YOEERE T/ —“IWLFEA2ZH

1961 HAE BTREBAERF L&A 2 ) v 5 5hHZIGK

1971 7A Y #  Cuatrecasa, P.S. I —F 4 v 2 ) vick 4 v 2 ) Y ZEFEHR

1982 Fv=<—7 Novott:ErAYRYYETIAL R v&FEERKITKD), Novolin DE&EZ T
Fe

1982 T AYUH Lilly # : @z FHfZ ic kb & b4 v 2 ) v A28 Humulin OS54 TRE

1994  7A YA Lilly ¢ #B#HTA > 2Y v Y27 o (Humalog®) B%

1998 Fv<—72 Novotl: B#EE A > 21) >~ 7290+ (Novo Rapid®) Bi%
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LLTRHBENALBDTHB. Thbid,
FTUUERRF (1961) Lo IH#KEhTW3,
FEROHBICE - T, KD DIFLF 2
7 —RILIREN BH, KO FRRDOHBIC
& > T DM DigEARNAKRESED - 1.

LIAT, FRBIEARENSENSDOT
E g TERVO T L ¥ 2 5 —
RICBET B ENHB. BAICLBpHOD
EEC L O RLELBERNNHEDT, F
BRF D TRIC K O FEGIT L b—EDF
et %2 b RIS ABAFE S Lz, 1956 4F Novo
HOWRICEBL v va) Yy TIFSEY
fEAvva)y - ®, 79— FT, ERANGZ
1965 FEICBA XN TS, & 51T 1980 4Eic
2, TOZMHEEIZ In oA EE LI & D #EE
DEVWIhEZHWAE/,avE—% Vb
(MC) BINEEHRLTWS, —F, In DL
BiERYy v A—ick-THO IS, A
L BN S-SEBICL - THAET N TFE
#6000 DEEETH 545, BPicko D
DEENH L. HbhTWaEME LTI,
vy, 78, hvi, =7uoliETh B,
Ebni@742&G1ME, vvEd2for
I/BERICLTVWAS. b b In DAEFEITHK
L 7zDid 1982 4E Novo # T, 74 In & 1
I RISZ BERHEOT 5 =v%¢k b
INnDRLA=VICHKERECERT 2 HE
Tha FAReErtmE7T7 b5y bE
LE/ Y- FRUCERSh TRG LS.
EAN T3 1985 FITEKEEEB TV 5.

IhEEES> X5 LT, Lilly ¢ TiidfE
Tz HEfick--Te b nE2BTVS
(1982). Thid7oq v R ) ViltlzF% K
HICHAANTEEL TSN T oS v 2
)y OBERSRLTE b In 2oL BhE
Thb. IhEHVWTLFa25—, NPH®
RS &R In BFILRIG LI TED,
EANE 192 FEX0BASNTV S,

In A GHOEBYHRTL ¥ 25 B
» 5 1930 ~40 FERICHEREANEER L,
1950 FERUC iz v v FRIMEER S 1, BAx 0T
K& o LIcBIRMNENZ0, 1980 FERIC Y
v, 755 b In BIFAN LR S

(15)

nNTVaTENFMOSNS. 1921 FED In FR
LIk 60 FEic L TABERS E F In 85N 3
OB EEARNIFLIERLL. &5
WKHEHTRXE7 I/ BREERL -8R
In)278o (1994) ®In 7 2%+ (1998)
MPRFENI-ZETHS. TOHERRIEE S
E T ANV, ZTOFENAT - & Lilly #
ENovottd 2t MBS Th -7 &b
B0 Z&EThAB.

i, In S5 0FEABICOVTIR, BEN
4 TIWVHERTH -1, BEICK 3 EHDESH
D3 1981 M SERIC b D SN D THEL
PIVARALTEEINL. B InBFITo
WTHhH—br1 v VERITK B VEIH Novo
& v 1992 Fic, Lilly (& v 1985 i, &
S5, e coF .y FEE Novott & D
1994 4Eiz, Lilly #H& b 1988 FicHFTEINT
W3,

753, In KGO HAERGHOIEKIT, 5
6WELDIEE D, B UBEICHKELTWS
CRE, 1990)%.

BORRREAORESN "

DM DYk & LT 1920 FEAREFE L 0
In ITLBEENTODNTVRD, TOREE
L CRERRSEESNIZERVA, BHI1
EHEFZER D BT HEND - 1o, AEER
FYRFF NTH5 In ZH LB L RIS
H 2 BH| ORI AAIFETH - 12D T, FBL
DOROREYPHEINTE /2. 19264 F
AV TRIT7 =Y v RIIEEY D Synthalin
ABIUBABHEE N, BOIHRZIH S
boo, HEECERE LOFWI®L, T
CITHEAEM U, LIR30 RS, KEBHERBI
1 - f2 A8, 1955 4EiC BZ-55 BB TR X
BEMEAET.

1) Z2uk=nrwL7 (SU) %

HU7 rEIBFEHE NIRRT 5 v RDOE
fliick-TT, BF 7REBHIHEELIEC
AMBERETHEEDONLLICEE S
(1942). L»L, THhiZHLAEWERREIC
Bby, B LCET O 1.

zhn o 10 FLLE B ZIRKER I

4.



150, 1955 FEiC~vY) Y ORFHED Franke
& Fuchs i, Fifdloy v 7 > HoiEERICH
FEREIT-12ET 5, BMLOVEERERZ
1z DT, (EIEE T W & & X BEE % R
ELIEIAFELVRETERMED S,
ZZITDMEBEHICHWIEZ AFRHOHK
Bt Lt TORNVFK YT I K% BZS55
(Blutzucker 4 = v 7V EFRERE) 0%
FRe, BRIOBRREE LTRELL. —KRE
H7TE I rEvbns, HEFEREELE
¥ TDMISEMT 50 B BHNMEICE
EH5IRHETH -, HEEAE bW
{LamERsh, BT LVT S I K25
Sitz. BZ55 D7 I/ FE X FEICRL
tz12 3T, PIEERIEE L, [ FrER
PRELTVAEDOT, HBEHRIEDSED
DM BEIC XS B L1z, S bay
DRIt N, 72 Y A D Pfizer £t T 1959 4
K7 a7FoxNy EBREoN. 1 [EORS
T 60 Rfdl bR 1 2Rt 4 2 D TiEH s M.
ZD% b SU OFARMAIFEE, T F~F
# 3K (1961), FFH# I F (1961), 772
o3 3K (195), YRy s 53K
1971) MBS L 1.

Z DIEHBERF 1< > W TR B #H i @
WT In Db ZE(EET 5 EOEINENTH
5. LTAT, SURDHA FEORIRES I
HiARE D (KIMpE M A C $8Nh Db 5 T
ET, HEHOEWZ oL BN KD,
DOSUTHERERETREIDPTWVILT
HB., Thichnz 1970 Fic7 * Y # ® Uni-
versity Group Diabetes Program (UGDP)'”
i3, b7y FEED 1,000 AD DM #
FOREBTLIRMBERESZ W ERE L TKE
Wyawrax521k T0K%AF) ZOME
E® 27 on7o3 FEFYRY I 53
FiZ>WT, DM BEO.LIMNESHHE &5
CRIHODVWTHBEL TV B, &L Iic#Emd
AL BMEMIEEVWERELTVWS, Ly
L, UGDP O#ig5h 5 SU ITxtd 3 BHLA
KD, 1970 FR X D  ORY|DBAFE A RAE
Zte., ®-E1B4FEICT ) 75V FE 1992
g7y 2E) FORHBE L. Th o 0

(16)

MECHT2/EH BRSO, Fdhtdbd
Ch, KD SU GB 1) EXHILTE 2
MR SU EMRINBEbd 5.

HEic R 4 EESNE s TV 3.

2) ANWFVTIFHR
SURICWAWVWAEDH 5 Z Ebn
D, FRIKbED, iAKWV R LK YT
I FEAYEERL &9 L oHADITOR,
FAvTr7)IvYy (1964) H, 75 VAT
7)) 7 —ov (1971) MEFE . BRI
BASIhLHDOD, WFhbEicIhEnd
AUy b EHIIILTHEDLDNRIEL -
1E

3 EXTF (BG) R

77 =Y /{t&Y® Synthalin A, B 3%
BTH-7:0, 741 HDUS. Vitamin #t
@ Unger, G. 513 (1957) 200 fEic B L€
77 = L&D ishho 72 vk v
(DB-1) 23 bo@ W IMKERE TER M H 5 C &
ZRH L. $\WT7 5 ~ 2T Sterne, J.
(1957) BEIFRD * b Fv 3 v BEFiEPR
FOWHEDODHBT v F— Y 2D kS BEIWEA
BEIDITCWERK LI, SSIEHDRE
WZhr v (1960) bHI L. £OfEH
WF3 SU &3 sy, i 3@» 9, §F
ik A A D EEHIHR AR T In RS2 A S THE
FEHZEET 2 EIChbdEVWbh5, 20
723 SU O DOGEIC SR L, (KIMEE
EAECIBNOBVREED > TV 5B,
Z NI R INETE) 1 b 5 EiE O DM &
BHIZbBELTWVWS, L LKBICHOWEDY
=g b 5 WV ITERCHBREES Tl AE T
VR=YZRERILPTL, HERESEL X
eI fERESH 20 THEEEAET S, HEIK
i, WIhbEEh TV,

4) ERNOWFFEEF

InicLlTH, SURPBGIKLTHEAND
ER IO CHETH 5. Lo LHERE
EHELTOOL TV VWD TR, - 7.
HALAAR O RERISEIC & » HEKEE 0@
IZ DM ST AEIRBED 51D T, K
HHZ O/ A S 13 F DS & L TERES
BB 2B A VERERISLL



®3 A v yBEIORER LS

1. Edsks > =) CBIK

— & % LS £ H BFFEREF EN &R
4 v 2 v FHE vy, 74, vv-Ty L¥FaS5— (E¥) B AHFs, TAY 1925H
(HfE 6-14) (R&) ¥ Hk *H 1hLIN #
mei: - B ¥—7 2~4h Bt
B R, 30, 401U /ml it 6~8h
FOsIvAVvRY U vy Ty vy Ty HER TR 1951.10.24
AR P R A B REH% B 4~6h Squibb #
(HE 7-14) itk - Fi E—7 14~20h
BT i 36h LIE
sob vt va) v vy, TyHR rhfEAy TAYAH 1952. 3.22
(USP14) ek - PEHA FE 1~2h Wellcome
B R, 401U/ml ¥—7 6~12h
P 18~24h
4 Tz A 2R ¥ vy, 74, vy .74 i FoZ=g 1955. 2.19
K R A REHR ##H 2h Novo #t
(NPHA ¥z ¥) s SR ¥—7 8~I12h
(A 7-14) ik - (& Fft 24~28h
B FiE, 401U/ml
RS 2 ) vV v vk =815 Eiv] Fre—7 1956. 1.28
K R A S I R, $H 1hllE Novo
(BIivvF-A4vrY)Y) ditE - B& E—72 4~6h
(HE 7-14) B R, 401U/ml e 12~16h
A vy EBRAEE vy, T8, vy Ty HgER Fve—14 1956. 1.28
B SR RBEH% I 2~4h Novo ft
LyF e AVvRY Y i R E—-7 8~I12h
(HRE 7-14) chit: - (i it 24~28h
B R, 401U/ml
EREA Y U ES v vk B P 1956. 1.28
TR R T B i SR W 4~6h Novo ft
YNWrSLYFAVRY) vy it - Bi& vE—72 16~18h
(B 7-14) R, 401U/ml e 36hLLE
ik A v 2 ) v EGH#K 7 5Bk, G, R Foe—2 1965. 7.28
(77 FrS5Ey FED - PERA I 1hPlk Novo #t
(HRE 11-13) B - - i
TR v =) vkMERE 7 oS, 1010 HRh + Frpe Fue—2 1965. 7.28
K (59 —F) v UkER, 301U HiE FH 1h LA Novo
thik: - B, KTE it 14~18h
AvRY) v TI7 b5y THEK Tudf ) EHE B L S 1980. 6.10
FMC (/7 avE—%v VvHBEA2RVILHEOS 3  30min Novo #t
1)) WRERL S, v—7 25~30h
chig - #EH, Fi 6~Th

R -#-#iE  401U/ml
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A v2) -
MC

Bl G

7y ik, [EE
thif - (i

i, 4010/ml

thif% R

B 25h

¥—2 8~14h
Fit 20~24h

F I R—

Novo #t

7

1980. 6.10

W HFe,S10FT My va)v], BRILLD [42)v] &R,

M.

» HE6H5 9 FTREEXET.

2. EMAvRY B

[Mvyva)v] @FRIBELT

e (h) .
— % & KH% (IU/ml) oM EN &R
RE O v—7s  FHg
(e b) A v 2 ) vE ba—-<YYRHEK B Z AR, 0.5 1~3 5~7 1985.11.5
SHi (40,100) (Lilly) #&H8H, S35
Neutral Insulin Human T MIEy bba— BT 0.5 1~3 5~17 1985.11. 5
< v (40) (Lilly) 7880, #Hzh%Y (Fsedhik)
T/7h5Ey bba— BETHEEE 0.5 1~3 5~7  1987.10.16
< v (1000  (Lilly) 78, @#Exh% (Fsedb)
ba—<#—FR Bz TR, 0.5 1~3  5~7  1994.10.5
(150,300) (Lilly) 78, #h%y
~v7 4R ok, BB, 0.5 1~3  5~7  1988. 3.29
(100,300) (Novo) #zh%
7 # Ly bk R300 FAk, &, 0.5 1~3  5~T7  1998. 7.10
(Novo) #%h%
1/Lvy R B =T, 0.5 1~3 5~7 2001.7.6
(Novo) B, #zhEY
vzoRY Y100 BT, 0.5 1~3 5~7 2001. 7.6
(Novo) 7&HH, #zhEY
/7 #Y YR (40,100) BEizTHEE, 0.5 1~3 5~7  2001. 7.20
(Novo) &HH, %%
A A a==2y WEFHEHE, 0.6 1~3 5~7  2001. 7.20
(Aventis) 7&BH, T
AV 72vAvR) vkiE Ea—-<) Y NE BT, 1~3 8~10 18~24 1985.11. 5
WRIE (40,100) (Lilly) B, s
Isophane Insulin Ea—<#—FN TR, 1~3 8~10 18~24 1985.11.5
(aqueous suspension) (Lilly) B, SfEs
~y7 4N BT, 1~3 8~10 18~24 1985.11.5
(Novo) Hif, s
s ®¥Ly b N BT, 1~7 8~10 18~24 1995. 2.13
(Novo) Hi&, ffEi
4Ly N xR 1~7 8~10 18~24 1995. 2.13
(Novo) Hig, ffEi
ELIP B TR, 1~7 8~10 18~24 1995. 2.13
(Novo) Hi&, SRR
A Zba—=V TR, 1~7 8~10 18~24 1995. 2.13
(Aventis) Hi&, dRE
(18)



4 v 2) vESKEREE €/ 57— FE BT 2.5 T~15 20~24 1991.10. 4
i (40,100) (Novo)
Insulin Zinc sy, A&
(aqueous suspension)
s vz vEskEE 2 K1) v U (40,1000  EARKY, B, 4  8~24 24~28 1988. 3.29
b3 ka s nnd (Novo) Hfikl
Crystalline Insulin Zinc ta—=<Y)vU FEEK Y, B, 4 8~24 24~28
(aqueous suspension) (40,100) (Lilly) #Heid
MMt v 74 vR) ®/5-Fra—<v ¥&K HE, 0.5 2~8 24 1987. 5.29
v K R R T B (100) (Novo) HEh 3 e 7 (Fseduk)
Biphasic Isophane Insu- ¥ 7 1V 30R (100) ¥&r%* Hi&E, 0.5 2~8 24 1989. 3.31
lin (Novo) &% 3 thif} 7
(aqueous suspension) /£ v 30R AR, HiE, 0.5 2~8 24 1989. 3.31
(Novo)  &%h 3 ] 7
/ F Ly bk 30R B TR, 0.5 1~3 b~T 1995. 2.13
(Novo) #&BH, #ZhHY (Fsethik)
bar= Y 28/T BT, 0.5 1~3 5~7 1995. 2.13
(Lilly) 788, =05 Fsedhuk)
4/ vy b 30R B TR, 0.5 1~3 5~7  1995. 2.13
(Novo) #BH, #HHhE (Fzedhik)
Ea—<h—F3/7 BEETHERE 0.5 1~3 5~7  1995. 2.13
(Lilly) 780, s&Ezh%Y
4 Akta—=~30R Bi= TR, 0.5 1~3 5~7 1995. 2.13
(Aventis) &8, HEHHR
* 1990 FRICBEFHHIEA ICEH
3. AR vT+osRE
— &% #5H5% U/mD) LA EPEER
AVR) Y YRS o bt a—<oZ7 (Lilly) BESE -7 30m 2001. 7.25
GRi=TH#R) 1001U/ml BAEA2~201U K~ E
Insulin lispro NA T 10ml
(genetical recombination) A—=bYyYeFy b 3ml
AVRY) Y TRNIE JESEy bE Ba#EzhE -2 30m 2001.10. 2
(€ {rm i) (Novonordisk) 1001U/ml BAEA2~201U K&

Insulin aspart
(genetical recombination)

/NA 7 10ml

H=b Yy Fy b

3ml

(1965). S SITHEEMID » VIBEAEEH VY A
KbREBOMENA LD OB Gba i
(1959). LH»LZzDfERMEEBTHE LA
Mo, BEAEREEAEUL LTHELASU
%% BG RICHENTEEHBL TV S,

5. HFEBERFBEDERY
In PR HERBEEL TR % 754 DM W)

(19)

Bk, BSOS SHELL D EoRSs D
SHRIFER SRR I N TV S,

1) a-7nvavy—vRHER

Bayer £ T 1979 FEicBFE & h, ERNICIZ
1993 FEICEA SN T HNVE—2DH B, /)
IECREE IS & 0 HERA 7V a0 — RITORT
ba-7Nvavy—PEREHEEL TRIXE
4 2 b o TREZAIMEEINZ 2 HHTR



AlCiRA SN 5. ENTHRIFROBELE LT
R7) R =2 REELED S 1994 FiT T
W53, EHICHBEILOBONEEETH
3.

2) 4 vy rEfgEEEK

FTV) Yy IF vBRE b O{LAYNCbE
BRER%ZET 3 E2RALEL=HOHE
Rdii3 1980 FEARHT K 0 In HBHEE E L TP
FERAI. T OIERABFED In ZEEROK
FEEIC LB T EMHLITEN, BT
5 v DERRTERBTb N, TOEDH
T A HTHEEE N, L LIFEEE
DEWEHbH 5 T EnFoh, BaARiTDS
ZT199% FicA&B I Nk, TOBREHE
DBEbIOD I, S SUEOBEHOFE &I
L fEbht. LrL, PIROFEEFHL
Fl b H BT\ b, 2000 4E 3 HicRseth
et BLFT/YV Yot vBE
B 5L EERkhoRBEROWEE X
FEOERAE b EA 7Y ¥/ VICHEL
tz. wHOHE bR 2 ER, 1999 Fic

FEB/TVAS,

5 FERIY=F

oz TERE N DD-7 = VT S =V
FEAD, BIDKEFRELETHAS L, A
HTHHROE WIMERE TIER» S 5 2 LR
W EN 1999 FichaR s . BkBMED
HEICHRSN S,

4) T/NNVLRY oy b

BEFRIE D A PHED—-> & & 1 B Ktk
£ (LUh, KRE) 2phEd23EE L
T, NEESOPER T 1992 FITKBEBT
W3, MREEELSZ 5 vE b= Lo
B bDTH B.

L% b COHEORFEMFEIEFT OB &
Bbhzh, HZAMERTETEL, DM
BEO TR % 1 i3RiE L 2 Y ORI E
FhbLIATHA.

BRREOERAR LA
7J"f F-34 ~/10,11‘19.20)

6.

KN DFRHEEDPHT A F 54 VHIER S h
3L > DBEEDT ET, EHEiL DS

(20)

BB IS CTREMRIC & 2RSS ER A
KOBRENBICT XS - 12,

1D In#AD 1925 FLIME

BRPR 0 &1 In 5o HBIRTO 1950 FLE &
ToOERARE, THRZHEOER (1941 &
BOI® ik 3 ERDES ICEBINTVWS,

R4 vya) YHERERG IR TE
BICEY I AMED L% 5% AIKEEKICTH
BL, ZEERELEIT LT, EHEEEEC
RIAL, #xfldsli o NEZRIXL T, &
FHI BRI 156~30 S g7,

(KIMPERE (ALERER, FFELELVWEEFA
FRER, ET ) O & FITIIEE, KD,
8, SVMEREEHZ B, bEVIIEE
VI & BRI ST 5.

HE: BfE—1H 18 5~10 B, #ER
HET BICENEER L, >WIZiKiET.

HIE—1[9] 10~30 Hifii % 1 H 2~3 [B] % F
5. FERICHENEES5Z TR ToGRE
FBhEd L.

B —1 BRI & 10 B ARSI L, 4
BV 210 & 5 2 By & & 10 BT
4Elb B, LhhE s 1 BREIC 60 B
PIERAFEL CHEHT.

RHORIE EKAE) O0va v 7 E
5% 25 B & FW, 50 BAILL EIcE 3.
FRE RV U 1R ERR T T 2 [l EEE
2179,

Wk o v s B AEER)

2) &fE In BFIHBK (1955 FELIRE)

TARZEOER (1965 FrR) I 13X
DEIiLEhTVAS,

ELEAZE G O (MBS (B A5 IEH —180 mg/dl LL
T—AHEEEZ I, L¥25—In (RD %
tav . FARHI RI % 10 BAAZRZ Fidss. BEIR
HhiEY &I 5 BAL B,

EREAZE G oD (MBS E A5 160~170 mg/dl—
iR In (PZI, NPH 75 &) % 8~10 Bifiih»
SIED 5.

[k 180 mg/dl LI E—#ARHIIC NPH £
7zidv v 7 In % 30 BAIAS L, REBICXk Y
PNk

BHER ¥ 72 (3RTEEEIRE—R] O KEFE



WHET, HITEIMEREONRE S 2
s
(LITHR)

COEIF, 3 CICIMEE IS U CRAlL, H
BEED, ERBEAZHVTVS.

3) RROHERFEED HBRLI%

ZNF =y L7 (SU) RHS 1956 i,
F1ET7THA K (BG) Fhs 1959 FEICEA
sh, BOkEcIhEHFIcnr3cL%
WrELc. Lal, DRomEEWEH DS
SR InFEEORBITIEL Y A RN
REICE Y& -1

AR EOFEEE (1965 AR 1O Ic L hid
ROLHICFEEIN TS,

AHERLE, EEEE TR ORI EE
DEWVA KL Eo BHE T, [¥E{#E A 200
mg/dl LI TDOBE— V74 3 K 1g 2545
2[ENTH T THARY. 10~14 HEISHIE, %
Rosnwkxid InEEUOEZ 3.

BIfER & L CEGREE - IFHEEREE D 3 H
KIMKEY 2 71 bFEBEEIL D BEND 5.
BG % SU & 3 ERIBFF 275 0 i
PRI TO In BZHERET L LI
X 0 IMEERE FERARBE T 2 0HELRR
3. B2, A bFhovy vIERE GRACE
1961) ITIFRD &L S IS TV 3.
BIG: 7 b= V2P EHED VWA LW B
RIDBERE T, SU RDMENISIES

Mt HE—1H075~15g % 2~3[E&
#ICIR L, 9 1 HEREIkee%, 1 H 05~10g
AR L L TR 5.

BIfEF & L CEBMRESE, RS, 7
K=Y 2DBNNH 5.

4) PEIRIFIBESA K54 190
HABERE Y2 DHERRIEEY 1 8]
% 1999 FEITPERR L, 2000 I SUEMZ FIT
L., S5IZDEROBRFTICH EDX, 2002
12 [Evidence IC 5 < BERBZSEA A K

22} Excel lent Good Fair Poor
HbA,¢ 5.8 0T [5.8—6.5 [6.6—7.9 [8.0LLE %
InpkfE | Z2MEEF | 100 100—119  [120—139 [140 Ak | mg/dL
& 2h | 120 120—169 [170—199 [200 LAt | me/dL
2 RIPBRER R
(€4 VR Y VIHEER) 1 BMRA
vhra— (A YR ARER)
s T T s
BAERSGNISERTL
AR URE
&% - AmmE |
ROMRAR EMEICEBS VR Y
(SU, BGH) & DD OAME RS

= =B 1
Ei
ExTVEIY

| a-FLaLF—EEEX

arveko—)L <
7l

ROMRFEOHE, 6H

Kot AL

AR UREFERIZ
A VRY VR0 - WRA

X 2 WEIRIRIEHEASA K54 v
(21)



54V IOERELTVS,

itk s, DMAEREBICHEDE, 1
B (In {&kfFHE, IDDM) & 2 B (In FEMKRAEM:,
NIDDM) 253 L TRk EIERL TV 3
BEICInAENEELT L, KT LEMNESL
LzWhick » TH 3.

PROBKEERICL, 1BRIERES BV
FHEROEBORFEICH LD DT, 25K
KiEDEEZ LV, Thicxt L 2 RIS
DEEFEOARERICL D 40 LR ICRIET
55DT, HATIZI0% VI LM 2BIcEd
3.

DM iBEDIEE S L TolfifEia v o -
I IMBEfE & HbAc fEiIck - T3 (X2
FE¥). HbAc 3fEfk~EZoE v b LD
N, FRIMERDO Hb o/ va—z2BEELTw
BIREET, BF 2 7 ARIDMHE L ~ v D
EERMLTVWE EEZ SN, REEIZ 6%
AigE &N TV A,

MEEREIC X > T, FEZEREFO MEED
140 mg/dl LIk, &% 2 BT 200 mg/dl LA
b, HbAf#ihs8% LI L%, DM &##r LT
W3,

BEERCOREIIE > TITbh 525, 2
BMEIBTRETEEL>TVWS (¥ 2).

Y2 BUBERR IR

DM OKEH % LD 5 2 BT

) @Y ARk EREEETD.
NI EDERMETLHE IR 5.

2) 3AAKIF TR BEEDMEL NV
WE LB VESICR, ROEREED SU %
F/RIBGHREHWA, ThtZdTca v b
oO—)VTEXBWVIG&Ra-7 Va3 vy —EHl
ERFRBEAT) ¥R Z 5.

3) BBIVOo—AMB+HTHEVESI
FROBERRE OISR £ 7o (3 RERE L O
BERZETTS.
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Summary

The development and progress of anti-
diabetic drugs (e.g., insulin preparations
and hypoglycemic drugs) are retrospec-
tively investigated in Japan. Their influ-
ences on the treatment of diabetes melli-
tus (DM) and its epidemiological aspects
are also discussed.

1) Insulin preparations: Insulin was
introduced for DM therapy in 1925, two or
three years after its discovery in Canada.
The preparations were raw extracts of bo-
vine or porcine pancreas. These did not
prevail widely in Japan because of the low
incidence of DM before World War II. Af-
ter the war, a shortage of mammalian ma-
terials compelled the use of fish pancreatic
tissues such as bonito and/or tuna for in-
sulin production. Insulin injection, so-
called regular insulin, was first promoted
in the 6th “Pharmacopoeia Japonica” (JP6)
in 1951 and has been maintained to the
present edition (JP14, 2001). Although de-
pot-type insulin preparations were devel-
oped in the USA and Europe during the
war, the introduction of those prepara-
tions to Japan was delayed until 1951,
when Protamine zinc insulin appeared.
Globin zinc insulin and Isophane insulin
were introduced for clinical use in 1952
and 1955, respectively. These were also
adopted for JP7 (1961). Biphasic-type insu-
lin, which has a rapid onset and long dura-
tion of activity, appeared in 1965. Purified
preparations from bovine or porcine
sources have been available since 1980,
which might be a strong reason for the
decrease in insulin allergy.

Insulin from animal origin has been sup-
plied for almost 60 years since its disco-
very. Amino acid sequences of insulins
from various species of animals were de-
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termined by the pioneering studies of San-
ger and his associates. Human insulin,
which differs from porcine insulin by only
one amino acid, was produced by Novo
researchers in 1982 using a semi-synthetic
method. Then the Lilly group soon suc-
ceeded in obtaining human insulin by re-
combinant DNA technology in the same
year. Both products were introduced to
Japan in 1985, and the recombinant prod-
ucts prevailed throughout the 1990s. Hu-
man insulin analogues (i.e., Insulin lispro
and Insulin aspart) appeared in 2001.
These are applied for after-meal glycosmia
owing to their ultrarapid onset of activity.

Self-injection by DM patients was legal-
ized in 1981. To make the injection tech-
nique sure and easy, cartridge (pen-type)
and disposable kit-type needles were de-
vised in the 1990s.

2) Oral hypoglycemic drugs: Instead of
the exclusive parenteral usage of insulins,
there was also demand for oral dosage
forms. The first of the sulfonylurea (SU)
group, BZ-55, was used for DM clinically in
1955 in Germany. But it was soon with-
drawn because of its antibacterial action.
This led to the development of various SU
groups. Tolbutamide (1956), chlorpropa-
mide (1959), acetohexamide (1964) and tola-
zamide (1961) were introduced to Japan as
first-generation SUs. Then glyclopyra-
mide (Kyorin, 1965), glybenclamide (1971),
gliclazide (1984) and glimepiride (1999) ap-
peared as the second-generation SUs.
These were used orally for Type 2 diabe-
tes.

Biguanide (BG) group, phenformin HCI
(1959), metformin HCI (1961) and buformin
HCI (1961) had also been in use by oral
treatment of for Type 2 diabetes.

SU appears to act by increasing the sen-
sitivity of B-cells, which secrete insulin.
BG probably exerts by increasing glucose
transport across the membranes of target
organs.

3) New types of antidiabetic drugs: a-
Glucosidase inhibitors (i.e., acarbose :
Bayer, 1993 ; and voglibose : Takeda, 1994)
act on hyperglycemia after meals by de-
creasing glucose absorption. Thiazolidin-



edione compounds, such as troglitazone
(Sankyo, 1995) and pioglitazone HCI
(Takeda, 1994) act by increasing the insu-
lin sensitivity of the target tissues. These
are useful for Type 2 DM patients when
SUs are ineffective. Nevertheless, troglita-
zone was discontinued in 2000 due to se-
vere liver damage.

Nateglinide (Ajinomoto Co., 1999), which
is a p-phenylalanine derivative acting simi-
lar to SUs, is useful orally for after-meal
hyperglycemia of Type 2 diabetes. Epal-
restat (Ono Yakuhin Co., 1992) is effective
for diabetic neuropathy by reducing the
formation of sorbitol. These anti-DM drugs
were recently studied and developed in Ja-
pan.

4) The Japan Diabetes Society pro-
posed a guideline on diagnostic criteria
and treatment of diabetes mellitus (DM) in
1999 and revised it in 2002. DM is classified
as insulin-dependent DM (Type 1) and
non-insulin dependent DM (Type 2). Type
1, juvenile onset DM, requires insulin ther-
apy to prevent ketosis and to sustain life.
Treatment of type 2, adult onset DM, is
recommended as a step-by-step method,
starting with dietary-exercise therapy, fol-
lowed by oral hypoglycemic drugs and
then insulin therapy. DM patients with
complications should have a therapy de-
vised to match their circumstances.

5) Epidemiological aspects: The mor-
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tality rate of DM compared to the time of
drug appearance was traced from 1920 to
2000. The curve goes down slowly in the
time frame of World War II, but rises from
1950 to 1970. The elevation could not be
suppressed by the appearance of SUs, BGs
or improved insulin preparations. The
curve runs flat from 1980 to 1990, which
might be related to the use of purified
insulin or human insulin therapy.

The mortality rate of DM indicates that
death by hyperglycemic coma and other
deaths resulting from complications are
excluded. The survey of the principal
cause of death by DM during the period of
1981-1990 indicates that the death rate due
to hyperglycemic coma is only 1.7% of the
total deaths caused by DM. The effect of
drug therapy on all of the death resulting
from DM is not detected.

Hospital visitation and admission rates
of the DM patients have been recorded
since 1952 in Japan. This curve is rising
continuously, and none of the antidiabetic
drugs has been able to suppress it.

These data show that the antidiabetic
drugs relieve DM symptoms through their
effective hypoglycemic actions, but that
they cannot suppress the mortality rate of
DM. It is possible that none of the drugs
currently available can suppress the in-
creasing tendency of DM patients.
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BEHEE . ~+H v, Xv¥y, ook
Wb, TEbLY, TIT—IVIEEE

ARLEYINEEDOEE &0 ERICH
FIENEHR L TOE bMWD T, —
ERTO7 7 AT ICHE LAEAREREEL
THEAME DT 2(EE2ET 5.

1960 FERIC 3AHR = fET 57201, 7
S/ vav.-aLyy—0EBENTHREINT
Wi, Flodblicali s g £ 2 %8 &
LCTe—%)— 2K —sNNHEINS
Lot FhaE, AFEHECERBE
HoME b, 1951 i JIS R ElIE & h
TRIBICRIFICE -1, 5 RBBITIET A
) A TSN Pyrex WEH 5 2 2 (#HH
L@ 8 4 5 RGBENEA SN,
1955 i BE L FHBEEA S 2 E LTI
AT R MHEEINK £ 20D
Metller %4> F 4 v @ Sartorius ##l D H
REFRPDEEPRAINFERTES LS
iy, Iho k¥R OEERBRE, HRE
HICR IS HBREED SN TRIFICK Y E
ERRER LIS I KR IcE S h e,

EERE M S s a2 s 57 4 —DFE
DIEiR %2, MK, ER L T BIGKY
BRI IR L2E TR TOZE T4 >~ b = VB
HLEY) & RRBRIRIL &Y O IR LRI T
IZOWT, SEREEROSEESTICIEHT 3
CEic Lz, REHEZONHE —REAEY
DHEELDYPHERE DI T T, MEOHEE
WCHEERE 200 bR &S HERLE
TR IEE TEFOMAcRAUHEEN AT
W E LTOEZTH ~ . T T TYHEE
DHRER S v 7 LFTHEDYE, FZE8MH%



CHCl,

foe
>
Joe

CHs

W Iw

NOZ
T
2 H

Polymorphism (&%) OBE

1 9-Methyl-3-decalone BH#{L.&4 (1~4)

ZYTVWiEWwWsaw 57 4 —DFHFEICK
BEERONEERIIERSO TICEL TIT-
. 1hABELTHORBIFRERNESN
T BBET, MIHBIRICITEHHITE 59 C
DFEOEMEZ S, EBREDO LT/ o=
777 4 —ICL B3ROt EEREMT 5
FLEBL. 7Jo<br57 4 —E0HER
FEOURDORIERL TV S,
HEEFOERRILEYIOA S £ n= T
574 —DINHIR19B5FENLSTH S, 4V
F=vBLRToA FEKDO A/BERICH
244~ 3 9-Methyl-3-decalone DK% W
F L7z, 4B DAY DOELFIT B IREL
MAH LI, Feil Woodward (3 3-keto-9-di-
chloromethy-4-1, 4-hexahydronaphtha-
lene(D&KOFEL4 b LAY J, 3-
keto-methyl-4*octahydronaphthalene (4)
% Pd-C filitic & 2 HRE T TR O N 5 1LE
Y& —E L, cis-9-methyl-3-decalone (2) &
WELTWE L LEFEEFOHELS D
{L&¥13 trans-9-methyl-3-decalone(3) T&
3EMETBICE ST, T OB LEEHEE
45 7:HiZ, Woodward Hi2&k 3 25 oA
K2 &0 HREILEY trans-F H1 9 » (3) 1T
FEHULZ. a—F v vOTEMNERO R
EYTH 5 trans-THo @) EEV/H Vb
1 ® Knowles t+ (20014, Sharpless, £
KBIBE &b/ —~IVLFEZEE) L0
HExhi, EEFIZ0EY B) 2IEH

(31)

L Tcis-B & Utrans-9-methyl-3-decalone (2
BLU3) OIAEMEEICEET A LERIREEDT
THOMHEELI., 4L 5P IR AR
7 PVISRIETE B KD i, =IEHFET
ICE%E S N7z Perkin- Elmer model-21 IR
DHEFTORIETHHEE L 72® (K D).

LB OYEEIE F RO ORI, cis-
B L U trans-9-methyl-3-decalone (2 B LU
3) EzhZFhiERMED 2, 4-dinitrophenyl-
hydrazone (DNP) #FE(RD RS & (RANGER
Titbha, L LYRKD (2) BLT B)
D 2, 4-dinitrophenylhydrazone FHE(A D
BRME3REL L TV 7. T DNP FEE R 7
oz 757 4 —CHEREENSEEES N,
El—OYE T biERETE TRRENSREN 3.
Z DfEFZ I % Kofler @l x5l € 25 T BAM &
TIRSRES 2 &, R ERE TREER
WAHERFS 9 2 BRI B & RREER < 3Rk
mrETERSAEV, ZFm, (2 BXUT B)
® 2, 4-dinitrophenylhydrazone FHE(ADIE
MR TIMSERTT 2. EREERSY
FRKZHE SRS 55 5 2, 4-dinitro-
phenylhydrazone FE & T3 EREZEHE
CBlEh 3, 2O LN EDRSEDER
HloFRIcb s>, Lir LI DERTI-
methyl-3-decalone @ cis-trans (2 B LT 3)
DOXHRDIRELAZFTIEL T, TOMHEEEHEET
BT EMTELRY,

WD FEFAIC D>V TIE, BAROD
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Luteoskyrin
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OH Qi 1!
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Rubroskyrin

2 Luteoskyrin & Rubroskyrin Oz

Merck #HDOEM 7 v 3 F [3FE & SE 2B
HTh - e BAFREE 70, EEOFDEH
RO DOEM-T VI FERVIBEE 3E—
T, 8BT5T7T A EIERTRET S
fo D ORERE L 7o i nBvEr L3 2 L%
Ndh - e,

FEHEA D fE & RIALEE D IR T EEBREE R A
B 3plE LT, %EHEREICK 2HEMN
YDA H T 3. 1950 FRITE V=D
DEGAKD S EEKPHBEASRE L.
KEFE OO I3 K OHFRICEL L
T, OMFRIALFEDmED o REFEE]H
WAL T, BEKROHEGGRIICH L
TeHEFEOAMIC XD Penicillium islandi-
cum Sopp IZ& BT EMPASHITENL. R
B3 C OFRD S B OREKD S EEFFTICHL
DA EHAREDSEEICHEM L TV
7!:73).

Z ORI P. islandicum Sopp D X4y
P IIERAREFLOLSEHA— Sic Lk b iTbh
T\, YEHIZEE D Raistrick D & &8
Frhh Sl A, SEHOJFENCEE L Rais-
trick ¥ C OWFFEA T NTLEHICHES 2. %
M3 P. islandicum DA D 58375
TN FTRESBEEINBEHTEROV,
Merck (EBIDERHE ) VEEH IV ¥ A% IR
Kledar0= 7574 —CHEETA L
ICERIIL, VFARHBA Y v OEREESILEY
DH§E%, 1956 i ¥ E IR <7 b
Wns, TS5+ VEEEK2SFLDIE
2GR (5) ZHEEL ™. L L 2O
RFZDHEITNMR 27 hVDHIETE B

(32)

LI - THEDHREIMTTON, LR
ERXD2HFOT v bS5+ EESROT D
FUDBRIS WS, Fho 7Y v IEERERE
L TSR (6) ICTIEa 770, BIRETICIZ
HAEZOHEIC L X G REERTT
HESHEs 0 (X2). CO¥EHSOLTF
A ZRAAY VI8 EDOHEREDBEICIZ, %
WWEEDAREIC TERILEYORBERITD
B OHETEFTICEE T 5 IR iIcitib L
to, B—IRDNETEFH» OB IR ES
DEfEZER LIcEFIE LT RS 5°,

EHD 7 o< 757 4 —OIREED
KiERlIcEHE 4 A EEEBTHOICBRELT
FELIMBGEMIL T 2RI ICH - 1.

Merck fH8IDOMH: ) VEEH Vv o ABIE IS
T OBBER -1 REFIIMERS DV
7azh4Y v (D ZAEEHERESEOYIE T
EHRICREREI NPTV, ZOLDEE
BAEMED 2 ¥ 7 — v F 2OEH OB
EMRA S LATT R N CTREETSE, S8
LT WIKBRAS DV T o 244 ) v IidIkE
SNBBICEERDONFAZAAA ) vDI%E
NMTEAEILERELTWAE™,

B 2RABRWES . BB/ o< S
57 4— (1960~70 FA%)

2.

1956 £ i Stahl® 3 #EE /7 o<+ 7 5
7 4+ — (TLC : Thin-Layer Chromatogra-
phy) %2BF L7, ¥ ) A5 VERRKRANC
BBSHTH 7 ACEMT 5. EBRicid 2
WD A5 2% v ) H 7V OEBERIRBRK
iftd, 5lE EFTH 5 RRERIN S E—



DY) HXIVOEEH S ARMBESN, Th
ZHR L CHERTIEE I/ o~ 5T 4 —
D EEDTE I BRI OIS K, EER
ENEETHEREY v~ MIAERIT X CH§E
BHEE L THRCESERLEHASQ
Fel0),

A T RIWEREER D SHEZEICK
RERILEYZ 1 3FBOSKERILEY D
Yy TIVEBEHEREI LTV, ThooD
H TN OVWT TLC A TEKR S A
fo. TOMRR, SETHREELOOTVLEL
YIE D, IBREYITH B EDBHLMhITINL
D L. RAEBILEV OO FRET4
BiIili-bDbdb- 1.

HE7 o< 57 4 — AIEFRIE R
SHEICHBRL DR, HEERAFED
H B_T&x3s. FHiZTLC oMM~ EH
DA%ITIRA, LT MbFoMHEE] Fotg
FlELTHEB o~ 757 4 — A2 RE
MR L7z, EHRF LS TLC 0EIEHE%E
2, ST ICHIN TV > 1HK
LRILEYE L UEEEHR LAY DEE s o
2 TS5 7 4 —ORAEDNE—DH T
fTotz. 7 =0 vFEEKD TLC TIIBIF
BFRERE/T, EEFDO7 = 0t v OIL¥EH
ROGIICIEA L, 7 THSEREZ b
SB-VANKE=LERBFL— MLEAY]
IGHLTHRIILEY., ThoD7 2ok v3E
HBABLIUB-YVHVE= LVEBIEAIZT N
THELEYTH 32D TREERIIES I
ETH 3.

TLC D4R £ » + DMt AHEE LTHE
AR EEHE T 5 Hk2RR L.
SN ESY IHRE TREOICRET
5. EEYIEO R fH & R L TR T 5.
FLTLCOT LA 5 2 E 3 — FE AN
rERBOHICANS E, I—-FNICkORET
RHUTEZHEDBLESICHENE LS5 -
fo. I-FREBZIERETH 2P0
Ry FEHRLIK KRETSE I — FHHE
LU CHEENSTAREICE 5. OIS
TLC iZIGH S L.

B/ o< b7 40— RBEHLNTEER

(33)

ALEYO T ETEENTE S, ZONE%E
TG L TEBRICOETIRI 2883 5 < &
KRS NS, BEFE L TESE SHERIK
HER 2 EOFREKOFAEFER I, B
O bS5 74 —EhSLT57 4 — %R
L7 EBR AR 5.

Jxz0VD7EFIVIE?DTLC &4 0O

257 4 —DER

EERBE O TLCHRIZEAMSED 7 » + 7 5
Z % HWT TLC & fE#i3 5. TLC ERic
FEAKHICT y 7HEREBASETIT-
fo. HIRAWWIET 5 RF » 7 DENOVT
W TLC EERICIIRETH » 7. 5£9 TLC
Wizay 7B ) AXvE 7 oafv A
TS BBESHE, ChicFy 7532 20%
BbETY ) AXVOBEKICE TS ZE EY
T, 2D H 5 2% 1EH LEE S & TLC
WRERET 5.

7 xot v (8) DIFLA F L viFKRIIE(L
Ty = aafiiftl L CEbT £ F LA
ZRCCHEBRIGSE 3. CORINROMES:
HI5ZAF+ES5) —THY TLCHRIZA R v
L TRIGOH#ETEEMT 5. D TLCHR
ZrooraRBERKRE Lo 5 AR
COTLCHRARLES LR, BB
Whs FERICE LS TLCHRZR Y Y. &K
RIGD 7 = ot v idet, £kd s 1-7&F
WHEEE (9) IBHOBLTLIU-TEF L
FHEK (10) IBKRETDH SO THESICHER
TZ5% (X3). RIEOFTERICTVIF A S
Lyv= T35 7 4 —THEET 5. BRI
BAFHv-_vEy (1:1) TRRIE7 =0
v (8) Z[ENT 3. IRWTRVEV-T+x
Fv(15:1) THE2ODNNYFOTEFIVT =
oty (9 2FAEEYE LTHES. RWTX
vEv-7bY (5:1) TE3ID/XVFOD
1, 1'-Y7EF MY (10) 2578 5. KIG
Di#EFTE TLC EBRA» SBHL, HER 7 o
2 b5 7 4 =TTV, FHEERICIZDD
TEMTH-1-.

Ty 72oty (11) 24+ v 4aftd 3
Ly v-7 v FREEE A2 & 13) BEKT 5.
INETNIFILEBHFT LTI S



: CH;COCI i
Fe AICI, Fe
&> &>
8 9

3 Ferrocene ® 7 & F VAt

Fe |e
> >

<O

/R /R
C\ ;: : :; C\
—OH ] ND
Cr + Fe
HO
anti Q syn

4 Acetylferrocene @ syn-anti-Oxime S2{{4&

7 4 —THEEST B EITEKRIIL, vv-T YV
F B DG E IR, NMR X )7 bV THE
LD (K4)., TovvT7zavvtFva
k&%, EETVIFDASAsa= NS
57 4 —THMERA . BT F VAT
BT 5 & 2 DOBEB N Y Fithhrh b,
BONCRBEHEEBEONY FOEHL, BREE SR
WEBEE Ny FRREINFE 2DV FEL
THEExh, ThThilioBEBsR»
TELY, BiZERT vFE (12) THRERR
HEDTRG Y & (13) TH B, T OER
IR, NMR 2 <7 b uip SHEEEL 72 2 &3,
FiCAREIC TERILEYD DD EHT
ICBAS B SERURRAE, B8 2 R i LAY,
TLC O BENE ORI 6, HRREKE
ER DRI O EUCINHE T 2 0 EGEE 2 o <
k2°5 7 4+ — (Preparative TLC) DD
BRI h, 203 BoREHET
Blzbicy ) HENVBICES E R4t g—
BYYVATXVEBEERTEIEHPMETH
5. OBV ATXNVOEAEZFHEL T
HWEE O AB|EB L UHEBOESIR L E
Thb. £ TLCHRDOH 5 2BIDEEES
EDREN, EESMLE L TRIREEFR R,
Yo bREEESE R s oTHiRE N, F
FEZDPIADOHEIC I DI TLC %%

(34)

L 7.

TLC O EREEE LTy Y A5 V1S
L, TR AS—FLrEDT S5y v Eic
fibh b4 A BRIES Zn, Si0,/ Mn (HEH
254) ZRAL T, EAMBINEE T 2 HEK
L& Emtd 52 HEMH 5. 1970 FITHK
AR O AR R S (3 BRI O JF A F
BXET, 3FEGOORAIOEAIE LTI/ NF
VA v b)) v A (YVO/Eu), HidEo
) YEBER b B v F A (Sr,Pr0,/Sn), #Hid
A BRES A v ) VIS, RS/ R RS
g5 CHEDEFHM(PR), PAN UVLamp) T
HaLK 3L KBALIL7—a—45 )V FM
FL—bEFEHTSE. TOTLC 7L — b T,
SEOEHESE BRI 5 T & osalEE
I -1z, &SI T DA R L THE,
B E OO 7 L VO TLCRE
OEENR SN B,

FES9 13 [HOERIC X 28, HELr 5
srza= S5 7 40— ABFEER L. T
BHLEZME) & dA| 264 D5 %%
T, V) AXIVICHEEK] 254 % 2% hN A,
o—4%1)— .« 2NEL—%T304F EMER
SHBEE—ITRAT R, ChEEARES
BT BARETHERLIA S 2EICKEL
T, H5L709=° 0574 —2fTH2 &I



L7z, milROEREENRIBEES g4 2
L7 o= FEOSKIRROIOEICNE. K
IR 2 T D7 o= M EICRE L TREBIG
MToHMAHSE 5L, BATICRNEST
BB DA DGO E 1 > TGRS
NTL 305, EDOWMTESMPIEH LT
{BDMETCICHETE 5. ZOREBEE
THRYI DB D A %2 5NRE  ERELT 5
TENTEBEIICH -1, EESOWESE
TR T0ERDIBIR O EERH L THE
R L. COHEREEOEERDEH D
HEICER LY. Coptid@mxE LTl
HELTWREWD, ThERAL THEDR
BIEFIC EFBEnTcEil %2R LT
BEWL.

B2 ROBIWER : HRI/OZ T
57 4 — (1960~70 AR

&2 IRGY BB ST 13 50 EREK D & B
LTxc&KH7 o<t 7570 —Lb0Z 5
#HA72wva< 757 4—(GC: GasChroma-
tography) T& 5. Martin, Ray & (357
0w k757 4 —IREDOR D D ITKA A R
AT AHEAH D, 1956 5 Hico v K
v T GC OEBEEIFM S L EuHIC GC D
BFFCBAR M HEA 12, 1956 HE I ALE A (k)
& () BERSETOBAZEREZ L E LT,
FiH R AT 2 DT HS AT RE IS EIEE D GC &
ZRFE L. Nv 2 FAh xR, B,
N LAHREF L ) ¥ —HRELTEEE
Eites (TCD) IckARETH - 1. KKK
#)75 GC DRAFIIEAR 7 Vv — 71T L  FEK
FALFEH R OIEE TIE Y 5N, 1957 FEIC
() BEBET X EEY O GC & (GC-1
A) ZiR U7z, (B HILBUERT & 1959 FEiC
MARIOENE LT TCD ®%E (HI KGL-
2) il L7z, GC & DEH I IriEE A
=<, AERRSEVIE SR EMNH D, 1t
FFRIE D 0 T B ARBEYIE > & BRIER
FORHDOALIIEKFHEN B LS
D, TDOIEHASFFIEAKL TV EERHV
f:l?).

HA(LFE2 OO LI GC WL 31

3.

(35)

EFEYID GC %iE (it GC-1A BY)

L, 1958 fEicmA W, BB ALl
A, MRS S E, BASEFEST T4
27 a2 b7 57 0 —HRBHKE] 2ERIE
AR L. EY¥ONE T GC DB %
Z5EEZE L0, BLEWER (RIcH
TREIR) omilfgkTd 7. th)Ilid 7 »

) A7 ®D Horning Db ETAF v a3 v R
) = — SE30 % [EEMKA L T 54 7 L7
KIZHOWRF o4 FD GC AT 7.
BRI WIROESZE L X704 Fif
TET— L >TWE, WIOWERAA
DAFo4 FHAEOESICKESEHERL,
GCHHEED N TIEHINZHEEN /&5 -
72,

EH FE LT Tl 5 GC D v )
a1 v K1) < — SE30, chromosorb-W @ 741 5
LDIED 15 L DIgEAESZ S, HEFD/\IFR
) BT co g #ERLaYD 7 «
o ¥ VA & BRI LAY O BT
RERNE—DHNTIT- 1o, KEEFEOE
HERUER O GC- 1B A AL T, EXv ¥V
RAEBHFRILEVIO -2 71V K = V@ RIEE
BLUAKESRILAEYD 7 = o & Y FEEKD
DEED ORI L 72 BRI ISR & 1S -
7218,

Stk Lic7 20k D7 £ F VLD
TLC St &L [Effic, FEHESIGCIck b5y
FebEBETHMTX TERLAETH -
. ¥HEFEESRI0EOLEBEOTEF LT
b vEEF L — D GCIT L BNHEICEL)



FiC

H3C]/YCF3 HSC]/YCF:’
/
L—C{-—O CHs B —Cr— CF,
(0] O 0 O
CHS cF3 CH3 CH3
cis trans

X 5 IEARESEEEAKD cis-trans (K

L 729, Sievers 5% (3 hexafluoroacetylace-
tone Cr(I)# L — k2 KKRD d KEFBD¥E
HS5LickD GC Tl nE%ERE LTV,
F7:, Sievers 5% (3 trifluoroacetylceton
Cr(I)+ v — k %5% ¥ ) 3~ chromo-
sorbW #1 5 &1 & % GC TH M B¥:AK D 5
BT L TWw 3 (X5).

HR7 a2 757 4 —OEBOENER
3FL L, 60 4EARICIE TCD £ 0 100 £5 & K
BEOmWKERA 4+ vitds (FID) ORR
BRI AR ICh L. o2 h
FTHHESNTE /Ny 7 B A5 L o7z
HI2F v €T ) —HhJL0RSN, A
YN AF P ESY—ASLABEHEINE LD
IO ED BV T HREES M EL T, %
BORE O rAAIEEIC S » T GC DB %
b FARET0 752 -DBEFES
nEREOEW LAY E TRIENESITE -
7.

R tigs 3 FID DI @RI HHEE & L T
BT RHERHEZ (ECD), 2EEERHES
(FPD) M EMBERS N, Fh7— s 0L
Kl bEt s, BRHE -7 OffE@®RE
o Sk e & O IEHEISERILNSTE 5 &
T - Tz,

{LFOMEEBEDO TR 7 a= 757 4 — 4
LOHRZEEI LY, ZLDOHFRI/v= 75
7 4 —DEENHERE N, FEEEFNEFHKT
Hoto &b GC DR LIERICHR L
fo. A=A =& ((BO BEEWER, BOH
SEUWERR, BHABTWE, BHASEG 3
E) OEBOWENESA, <4 7803 v
Ea—sElfEo/NEOERBICE LD S NEE

(36)

F v 51— GCH¥E (i GC-17TA 1Y)

fbantz., ZDtodic—IzE < O
%3R5 &, HAENICGC DEENTSD
LA T AHEBESESR SN,
HR7O= b 57 4 —3EBOHESE D
HoT, WRMBAIRBILAKLFIHAESERLT
Woto, L LEEE A2 LT nidilE
TERVLREDHIbH Y, BIESEHIH 2
{EL SR FRO/NS WERILEY
RO, COREETERYT 52 EREE
ot ZORHIIKULLPTVERHE, ¥
) IVEEIA(LT B HESEZRHI N, K1t
Licd w673/ ==y v (6APA) %
AL Y A F UV ) VERIGSE S ET I/
HEEHVR VB MY AF L) LfLENT
GCHIEMNTZALHIC B, £HIFGCOD
H 5 LDOHTY ) MELT B AEELREEI N,
HR7a< 73574+ —DIGHRBIERENT
Wots, ARZ78=2 b5 7 4 —13F0DHKIC
B BEREDFIEFI A 7 A E RO EHRE(L
L& - T, ZLOEEMIT O VWTEETES
fRRECERLAAIRED ik S L TRFEREL



7.

HR7 =757 4 —D5EED T ORE
DRELMBORICHEHTEZ S 05,
AR7a= 7574 — EEBOEEET
3hHELHFEE L. GC-MS & kidhsh
EThB. TDHIc GC THEEL 7-2EH»
5% v ) Y — 2 EHEBRT B Bl & KiE H3BH
Fahic, =L TEHD GC-MS EEHEAF
S N THARBEEYE O T FLASTREE N I B
HBLE. GCMSicoWwWTidkichks®kic F
BALEYI D 1o Dot EFTICBE T 5 BRI
7, H2H] iciid L P,

55 3 ROBERITER (1980~90 L)

1970 FER DB FITE 5 L HBEST DO H 5
L7 NTT 7 4 —OESREREL & R D
SRR LHEREICIS D, 20~60um FREED TR
#lZ WA KEME L, SRR
NEEHEEE [75 9y vaszo2 b r35
74 —1 WIS HEMNITTbNII:, i/ [HHE
s b 574 =]V HFESHVLA,
ERRA 7 o= b 75 7 4 — IS B %EK
s REIERIc L, 75y vaza<b s
7 7 1 — I ERPREEOS B, SOk
LLTHETOED N HEL LTRIAShT
W5, 5l Argonaut #t & D 2 EHEEEE AT
REhTwa,

1971 fEi KE @ Kirklan 51 & © K%
FLEFIER (1 pem BEOE X OREEH%E &
HICbORIERD BRI THS, Thx
B E L TEERRE Y 7ORENITON
fo. 10 FERICIEERR L v 72N L 7253
s L CEERik 7o~ b5 7 4 —
(HPLC ; High Performance Liquid Chro-
matography % 7z (3 High Pressure Liquid
Chromatography) 237 * ) /1 O3 2 —
h—hoFEIhAINI. HAOKE
A =74 =&t (bR BERUERT, (K0 B &
e, (BOMIARRUER, BHASEGFRD, BAR
IVERT/U 25 —XF), HEII/HPWHER) 73
E) blkbicadREsI o= 57 4 —
DEFEITP D, SEERE Y 7E2ERFEL T
HRWTHER L7z, F10 3&4toE O R v

4.

¢ 37 )

THER SN, REICHEA — A —D

YIBHEIGS N, BEER A v 7 ORI
70~700 kgcm 2 TEH 1F 350~500 kg cm 2
TiTbh 5.

COXHIBERBE IO N5 74—
BT BE, kOH R0 I5 4T
BRI ESIES BRI NIER S BO0FHKI S
3%, HPLCICRRTF N, ¥ v X7 B%:E
DB EYEOER LAY RE S HRD
HPLC %:BRT 2 Lick - T, ZEEOH
BALEY O BEA T A AIREIC TS - 72,

BEEAs o= 57 40 — 3O, K
B AA VM, SV EOREDOHRD
0w 757 4 —DRERINI. BERRVT
b7V, V) ORI HFRERIGE
ZELHFRMBEAFE SN, £ HPLCHOD
BRHiZE DBOLLRE, d0bEREE, EXLFE, &
SUZEEE, (L¥EFOE, REET, ZRLEEL
BEXRE, v —+—XEdEl, HENETEEE
BRHZFICHEEL TV - 2,

T — R 7SO DR HES 31 I3k
BEIER A O, IREICHERAIZRO UV LR
DB INTHPLCEERHKE L. GF
R v 7 OBFTHEEOMKE 7 7 Y=~ b
ThHEEZELIE2HADVERS L THLS
HPLC B2uficH#RE L. FHREOERR
AHBFIET S EMNTEBRLIICE-T,
N—=2 54 v PEENL CTIEERLERLAA]
fEIC?s - 7o, ERIEGBIFE D GLP GEEERDZE
2T 2 R%EE) pHEShTH S, EBE
mnBAFE OB P MEEE S LEIC -
fe. TOZEREERKTN D TEL, BE
BEONICS HEEESHKE L 2D HPLC
X BT OEEWIHE Lo, Edikiks o
R M5 T 4 —DIFFRBRICE T BHRABE
FL, HEERERSD OSEED T & EERDEERA
FRELRBOMETH S, ZorkHiciZRE
DORNE DS X7 EhRE 155, RiLE
ZIRD L HERRRS ORI T IS WS HE
itz ED VWb W B artifact ZHEK LT, T
LREEIBNND B, FBILETOLFER
JBERLESHBVEBROMLETH S, DI
DICHIILEBREE LTBRY Y7 HDO 7L A
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Summary

The separation of organic compounds
has been carried out using the method of
distillation and recrystallization since the
17th century.

Ist separation
(1950s to 1960s)

After World War II, the science of sepa-
rating organic compounds evolved to the
use of paper or column chromatography.

2nd separation technology innovation
(1960s to 1980s)

In the 1960s, thin-layer chromatograpy
(TLC) was developed. TLC is a convenient
analytical technique for organic com-
pounds. Separation methods for organic
compounds using column chromatogra-
phy and preparative TLC were carried out
as practical applications. Gas chromatog-
raphy (GC) was alsointroduced in the 1960s.
GC is a useful analytical method for a
mixture of various volatile organic com-
pounds. Many GC instruments with new
kinds of sensors were developed.

Gas chromatography of nonbenzenoid
organometallic compounds and metal com-
plexes was successfuly conducted by the
author.

3rd separation
(1980s to 1990s)

In the 1980s, high-performance liquid-
chromatography (HPLC) was developed.
HPLC analytical methods were useful for
various kinds of organic compounds. In
the 1990s, LC-MS and LC-NMR instru-
ments were introduced for biomedical
products.

4th  separation
(1990s to present)

Several new ionization methods for
mass-spectrometry (electrospray, matrix-
aided lazer desorption ionization, etc.) are
applied for proteins and biomedical pro-
ducts. Several new separation technolo-
gies (supercritical field chromatography,
capillary electrophoresis, field-flow frac-
tionization, etc.) are now being developed.

technology innovation

technology innovation

technology innovation
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Summary

The description of “Yinchenhao” (P4
&) in Chinese and Japanese medical and
pharmaceutical literature, Bencao (&%),
was historically examined.

Yinchenhao was consistently consid-
ered an indispensable medicine for treat-
ing jaundice. It was estimated that in
China, a shrubby Artemisia plant just like
the Artemisia capillaris, or a related plant,
was utilized as Yinchenhao in the Liuchao
(UN#1) and Song (R) dynasties. Further,
several kinds of plants, including Artem-
isia, were used in the Song Dynasty (Rf%)
and probably thereafter. Until the Song
Dynasty, the leaves and stems of elon-
gated aerial parts of the plants described
above were used, while young (non-
elongated) shoots on the stems of the pre-
vious year, which were called Mianyin-
chen ({#P4§ik) after the Qing Dynasty (/&
), were found to be already utilized in
the Ming Dynasty (BEft).

In Japan, the botanical source of Yin-
chenhao was believed to be A. capillaris
since the Edo (JLF) era, without any differ-
entiation in opinion. In the early Edo era,
the leaves and stems of the plant seem to
have been used. But late in Edo era, the
flower heads of the plant gradually pre-
vailed in the market.
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Summary

Since there was an increasing demand
for highly educated pharmacists with
clinical experience, a one-year graduate
course in clinical pharmacy practice (Ya-
kugaku Senkouka) was established at
Meijo University in 1975. This was aimed
to provide pharmacists a training pro-
gram for clinical skills and hospital set-
tings. The course became a leading school
in clinical pharmacy education in Japan.
The present study describes what it was
like and how it contributed to the develop-
ment of clinical pharmacy in the country.
In this article, the history is divided into
five terms ranging from 1975 to 2002.

The first term (1975-1979) : To introduce
the educational system, a system that was
modeled on those in USA was introduced.
The curriculum of clinical clerkship and
the methods for evaluating training
process were devised. The second term
(1980-1984) : Clinical clerkships were sys-
tematized and modified to fit to society. A
manual textbook for training in clinical
pharmacy was edited. The third term
(1985-1989) : The activities in the course
were recognized as a new professional
practice of pharmacists in Japan under
The New Medical Law and The Law of
Healthcare Insurance. The fourth term
(1990-1995) : Clinical pharmacy became
popular nationwide. In Meijo University,



a new challenge was made to merge clini-
cal pharmacy skills with scientific back-
grounds. The fifth term (1996-2002) : To
cope with the trends of extending under-
graduate pharmacy education to six years,
it has been decided that the course will be

reorganized into a 2-year master’s course
in clinical pharmacy and accepted as a
graduate course in 2003. The history of
the course, a forerunner of clinical phar-
macy education in Japan, ended in 2002.
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Summary

Clinical pharmacy practice education
started 30 years ago in Japan. Since 1975,
a one-year graduate course, clinical phar-
macy practice (Yakugaku Senkouka), has
been offered at Meijo University, making
it a leading school to raise pharmacists
with sufficient experience in hospital set-
tings. This article describes the scope of
the course, the development of educa-
tional systems to meet public demand for
new pharmaceutical skills, and the influ-
ences on reforming the Japanese health-
care system.

The content consists of the following :
(1) The process of building up the first
curricula of clerkship, (2) requirements for
admission, namely including an essay, an
interview, school records and an aptitude
test, (3) establishing the teaching disci-
pline, (4) achievement goals, (5) learning
process modeled on methods used in the
United States, (6) establishing the concept
of medical ethics, (7) professional status of
course graduates, and (8) nationwide in-
fluence on the social healthcare of the
country.

The one-year graduate course of clinical
pharmacy practice was terminated in 2002
and is to be reintroduced as a two-year
graduate school course to cope with the
present and future trends in healthcare
systems.
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Summary

The medical commentary “Igaku-
tensho-ki,” written by Gensaku Manase in
the Edo era, Japan, describes the medical
treatment of Ho-shun-in, Mrs. Toshiie
Maeda, the first seignior of Kaga. The

(92)

Igaku-tensho-ki is famous for its clinical
descriptions of the diseases of many nota-
bles such as Emperors and Shoguns by
their autonyms, and thus is very impor-
tant for both medical and historical stud-
ies. Several variant versions are known to
exist now.

As to the description of Ho-shun-in, the
details such as the date and place of the
treatment, and the recipe of the Kampo
medicine are not clear. In this study, to
clarify these things, a comparative study
of various descriptions in all of the vari-
ants was carried out.

The results show that the medical treat-
ment was conducted on June 7th of the
lunar calendar, in the 11th year of the
Keicho Era (1606) in Edo (present-day To-
kyo). The disease was thought to be diar-
rhea caused by the infection of bacteria
and round worms. Gensaku effectively
prescribed Sho-ko-en, Kakko-shoki-san
with Gorei-san, and Jinryo-byakujutu-san
to Ho-shun-in over a 4-day period. All of
these prescriptions were basically based
on those in “Manbyo-kaishun,” a classic
medical text written in the Ming Dynasty
in China, though they were derived from
different origins.
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FAUTFBRY YN T MENEEM/MEEN BE 1979.8.27 A 1998.1
7y 77 A () &, BUEEIIREAZERE, Kig *° SHELRS Wity HFE 13, 14 %E
Alprostadil alfadex fEERPEE D E CNEFP D) [EBEFEHEH 1979.8
y=7azxb TL777F [EE EEN 1988.1.20 FHEH 1995.6
7 2 (§8) 5 AN EY/FOL
Limaprost alfadex =il
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Summary

The developments and trends of hemo-
static and antithrombotic drugs in Japan
were investigated chronologically for the
last 50 years after the 2nd World War.

1. Hemostatic drugs are classified into
three groups ; capillary stabilizers, blood
coagulants and antifibrinolytics.

1) As to capillary stabilizers, flavonoid
(rutin, 1949), adrenochrome derivative (car-
bazochrome, 1954) and conjugated estro-
gen (Premarin®, 1964) were introduced ther-
apeutically. Especially, the soluble types
of adrenochrome compounds (Adona®
1956, S-Adchnon®, 1962) were devised and
used widely in Japan.

2) Drugs concerning blood coagula-
tion, thrombin, introduced in 1953, and he-
mocoagulase, a snake venom introduced
in 1966, were used clinically.

V K. groups producing various coagula-
tion factors were introduced as V.K; (phy-
tonadione, 1962) and V.K, (menatetrenone,
1972), and they were admitted in “The
Japanese Pharmacopoeia” (editions 8 and
14, respectively).
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3) Regarding antifibrinolytic drugs,
Japanese researchers have made re-
markable contributions. e-Aminocapronic
acid (Ipsilon®, 1962) and tranexamic acid
(Transamin®, 1965) were developed and
used for various abnormal bleedings or
hemorrhage associated with plasmin over-
activation. Tranexamic acid also proved
to suppress inflammations of the throat
such as tonsillitis, pharyngitis or laryngi-
tis.

2. Antithrombotic drugs are also di-
vided into three groups ; anticoagulants,
antiplatelet drugs and fibrinolytics.

1) The anticoagulants used therapeuti-
cally by injection are heparins (Na-salt,
1951 ; Ca-salt, 1962) and low-molecular-
weight heparins such as dalteparin (1992),
parnaparin (1994) and reviparin (1999).
The low molecule compounds are superior
to the original heparins in reducing the
risk of bleeding.

As oral anticoagulants, coumarin de-
rivatives, dicumarol (1950), ethylbiscouma-
cetate (1954), phenylindandione (1956) and
warfarin (1962) are known. Warfarin po-
tassium is the main drug for oral therapy
of thromboembolism lately. Gabexate me-
silate (1989) and nafamostat mesilate (1989)
were developed in Japan and used for DIC
and acute pancreatitis to inhibit protease
enzymes. Argatroban is a unique anti-
thrombin product developed by Japanese
researchers in 1990, and is used for vascu-
lar or cerebral thrombosis.

2) After noticing in 1968 that aspirin
inhibits platelet aggregation and prevents
myocardial infarction, projects for devel-
oping antiplatelet drugs were initiated
worldwide. Ticlopidine, originally devel-
oped in France, was introduced in 1981
and prevailed widely in Japan for reduc-
ing the risk of thrombotic stroke.

Aspirin itself was recognized by the
FDA (USA) as an antithrombotic drug in
1988, and was also approved by Japanese
authorities in 2000.

PGE, clathrate compounds have also
been developed as antiplatelet drugs ; al-
prostadil alfadex for injection (1979), and
limaprost alfadex for oral use (1988). The



PGI, product, beraprost sodium, for oral
use followed them in 1992. Other anti-
platelet drugs with unique mechanisms
were explored in Japan : Ozagrel (1988),
which inhibits TXA, synthetase, cilostazol
(1988), which inhibits cAMP phosphodies-
terase, and sarpogrelate (1993), which
blocks 5HT in platelets, are the notable
drugs in this field.

Ethyl icosapentate, from fish oil, is avail-
able for antiplatelet therapy.

3) Concerning the fibrinolytic system,
plasminogen activators are useful for
thromboembolism. The streptokinase
from bacterial origin developed in the
USA and Europe was not introduced, and
urokinase (1965) was the first plasminogen
activator developed in Japan. Then tissue
plasminogen activators (t-PA) tisokinase

(105)

(cell culture, 1991), alteplase (genetical re-
combination, 1991), nateplase (genetical re-
combination, 1996), monteplase (1998) and
pamiteplase (1998) were developed and ap-
proved for acute myocardial infarction.
Nasaruplase (prourokinase, cell culture,
1991) was also approved for the same indi-
cation.

While the development of the hemo-
static drugs ceased in the 1960s, avid pro-
ject studies for antithrombotic drugs in-
cluding fibrinolytics began in the 1980s
and are progressing now towards new mo-
lecular targets. This may be due to the
increasing tendency of cardiovascular
thromboembolic diathesis in Japan.

(The figures in parentheses are the years
approved by the Japanese Ministry of
Health, Labor and Welfare.)
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Summary

Myrrh and mummy were separately in-
troduced into Japan and were individu-
ally called MIIRA in Japanese for a certain
period of time, during which some confu-
sion ensued. Later, it was settled to call
them MOTSUYAKU for myrrh and
MIIRA for mummy. The etymology of
related terms is discussed.

Camomile (English) or Kamille (Dutch)
was brought to Japan and named KAMI-
TSURE with the “ts” sound inserted. This
insertion was the outcome of a popular
misunderstanding of the phonetic tran-
scription of the Dutch word. The etymol-
ogy of related terms is also discussed.



£ &

38(1), 110~116  (2003)

b3 YR7 I F—ERERENOEEL
ZOEBERBELD

¥ H &

First Domestic Production of Transaminase Assay Reagents

Shigeru Suciyama*!

(2003 £ 3 H 31 HZH)

1. FL&®IC

T A Y AIBWTIE, BEFD 25 & (1950) i
% oM O R FEDOREF A HIE LIRS DF
A, TR A EESEEE SIS > Tz, (6]
RRiC 7 2 ) A ORESHAEEOBEPLEH
ZRET HAREOF oy FERTELTEY, &
ICy =74 Fit, N—Y v H—#%
NSV RHBELTH - 1-.

HATS 7 * ) 1 OHERRIC K » THRKRE
E», EVHEFEHE GEEEE L v
g =) ZIEY, NI, FRLKFHRBED O &fE
BERFRBECE R L TITE, HYE &M
b5 VRT I F—EEEFREETOSNE
MELh TV, Zhicx L THID IR &b
& bHHNE D S, HRATTHIERIEZEE-T
W DSIREEIC T A ) A1 ORITEREF v M KA
ALt -1,

HA T (30 33 £E (1958) = Atk 4
Y, <Ol b5 v 2T L+ — ERIESR
HEx oy b 2EAL, TS5V FEDS
S5y REFHO [V <A FRIEF v
bl ABAL, MRFENZHLE-E Y

7=t o [FLERMKFHEBESE - LDH #IES
EEy b, MV LS [RN—% ) KE
HlIERE+F Y + ), [GG+ 7R+, [TA-
FA M) FE@AL, KEUFEEEL.

oA » o DRIEAIEORIEL T, F—
BERSEVWIE, P YRT IF—EON
GOT K oHE+ v +i350ESYT1HFH
2otz BT 2 ) HBEIK O S D
BE, MESIHATEL ZREOEROF &
b EBENRTIE 5D ENE L EHMESEVE
R OME & OB —E T, F Dk
(EMBTERVWI ETH - 12,

YUY b o Y HOBERE - REOEEET
H o 1EFEE R, HHEEMERARFEDOR —H
EEMOILFEEE A2, RO HAREKREY
L20PIREED/NEHE (FERERFHID,
K Bz (ERERFHRR o#HTxd b
5 v A7 3 F—EREOEEIEF L.
BREZO+ v F DEKICIF, EE(LDOSTH
AHLERFE - FFRERR20BFRFA
HE (RERFEDNRRERTRE) OIRE b=
1. 1D TOHADEKRRERESHD
BETH- 1.

L pkREert A4 2 2 KAINOS LABORATORIES, INC. 2-1 Yushima 4-chome, Bunkyo-ku, Tokyo

113-0033.



2 bo2RT7IF—E

b2 T73IF—-¥ GRERZTI/ bS5V
2727 —€EREI) W, TI/BETN
777 MREDT I BAMIK T ABETH
D, Z OEENH 50, R EEELOR
TNy I VEBEAFFNVEEREN S VR T I —
+ (GOT : L-Asparltate ; 2-oxogularate ami-
notransferase ; AST) &7 V% I VB LE
YBEbNS5 v R27 3+ —+(GPT: 1-Alanine ;
2-oxogutarate aminotransferase ; ALT) @
2ETHB. GOT Z.Lfh, K& BHefhgic,
GPT i3 L & 0 RV SR I /= IR ICFETE L

(FE D, O, FRsEEERECTE, Chd
OFEFEP KR ICMERIC &KL TL 3. B
I AR O5&MMETS T GOT, GPT 28
FIHic EF L, OFEZEOEICIZ GOT A
KA 2ESH LA NRIEEL L TE offiE
L ENT X/,

YEFH HIE TR IMEFRAHRIT L TRE
RIEICS > TW e, FERBZTHEOVLP TV
BIEFES LK L1, FEELHNICIE GOT ML
IZ£ W T &S LaDue 5P MWLAFEZEOIM

ho FRZRE L I-DODEE D TH - Ie.
3. GOT - GPT AIEEDNEE

24V =—bo0 7=k FYVvHEE—5

&1 ERASBEO L Y27 F —€D5H A b=y« 75U VEY 3O REHNDH
Bify /iR E R FOEKRLTOWEOVERCSA revon
% GOT GPT W—F VREBERE LT, HEHREEE X, L
HOBREEMICIHZ S 25442 TR L THES
AL 156,000 7,100 BHRICHD . bOTY M ED 24 V=t B
Egﬁ lgxg f%g T7x=E RS YETVAYRESE
) é ’ > EARTol N U Vo S
- 91,000 19,000 éw,m%ﬁTMﬁLb3&$mmﬁwx/
ik 28.000 2,000 HLIcBE T 2R 0LAE (K1, K2).
FhE 14,000 1,200 EHET bHAR GREUEERE) 25313
fi ik 10,000 700 BRI [ERE DR A BTV %10,
i - 10 H R 07 b 757« i, TR
_/"'\_
12} 7 \,
; \
\, EVE VR
eee N
0.9 . ‘e~ g
W Sa, e N,
5o 4 b
B 6 “\if$wﬁﬁ
s e,
03
T
TIVT 7 NIV EIVER
1 1 1 1
390 430 470 510
IYyizay
K1 F5vz73I+—+HEHlIE

224Y=t07 2=k F3VVYRNDOIBOYHE %
Ny 7w sNEGRT T ABETRIL 2 b o,

C111)



oo ek, dOREESHEFK I TE LN
BIfE 3R R RN Bk (UV kA vx v
ED) IcEHEhTwa, Zhid LaDue 5V
DERPIHERICH W HET, 7 F#k% NDH
(GOT), LDH (GPT) & NADH o#:FFT
25t L, NADH-NAD OFg{tic S WimD
HBEESOEERCTRIEST 2 bDT, 4HC
NOEHERE RIS > TV S (FiiE 2).

FEEOPREEZILOR, BEDIA b
<V 75 v VORMRATHRARFEDRRRE
HBOKFREENP SRSNIHETH - 1.
Foy NIRRT Y BUAGTXTHERN TR
ELEbDTHE, EVrRTAV IOV T =
Hovr<-75 050k (SAv=v 75
VA VEDEDRE) Th-1z. TD& D IEER
Foy bYRFADNHBEENS T LD, HRIG
TR WAL ES I HE - TW 5B T &Ik
L7, BRBOE»SI1EL & » b w 2K
nHdb->TcEHiKE s, TEHOERESE
VIFESD, 7TI/BP IV I vBBEOBKD
RIEETH - 7S, 54+ v RERBDO LR
FIVEHDRINTEIG R SRR L.

TOF v hid, HEFN3TE (1962) =HE3K
KK hoHFfEh, b3 vR73I+—ERIE
*y FOEEF —F L. TOHENR
hRBREZOE KR E, 1 GOT, GPT&H
[\ bET 1 HMEV S AESICHRT
LS gEREIC H - 7z,

DB D+ 9 b 4 —H —=DHBICBAL
THRREREL FbNB LTt -1. ZDH

GOT #EHE iR
k5 RT3 F—ERIEH: i

(A b=y 750V T
% 0.3
Jt ..
i3 7
o 0.2F
= §
o1} e

1 | 1 ] )

25 50 75 100 125
bS5 URT I F—EHAL
K2 r5vRTIF—EHEE (54 <y -7
5 vAarovik)

T3 1961 4 (BEFN 36 &) L& nicHA
THILES R F 2 OIFBERERFZBEDS, I RERERE
DOEEIc L VLB RETE DRBRKRE
Lo E LI EESOTIC, EEREED
BT 2 0% 1964 4 (HEFN 39 4F) fEfECcEH
PIBBELS54 r~=v - 75 v ik G
EEREAE 40CH S 31CIT LT 2%
LT EMnbFonsy,

SA L=V - 75 IVEOREIRTRD
LI CERARMOEEFELLTT LY VEH
TWVABXiH, SrEOEE» SANIT Y 7r—
NS EER LTV A0, BE Fehi
SN ELE SIS, bkt (RO
532 IS 2FEIICRET L TRE L.

FRARROLSIBATH 5. 1) ERAEK
(24-DNPH) OBRENEREEZKIHEZ 3
1O MBIEED 271 <4 7 0 EIVICE
EF, IO X Vs EbFhREhoER
WKL > CTERENRKELSELETS. 2) TUh
) BE, ZORMEES L UhEOBEET
KELEHTELETHS (X2).

S TAEOE KRBt SN @88 T, %7
BREICBT 57— 7 EEOEAIE > THIE
EOR o> ML L TE /. ThiFab
DT EL KEORANBRETOH 505,
SIcA—A—%, oy bE, 5lLTRFA b
RV T I UIIVEE AV A VBN OA—E

% 2 #|EOEREKEZZ (GOT)

HEDOKEX

g 20 AL |80 Bifi

(%) | (%)

EIVE VEBORE 10% 101 T

PR E R D IER 54} 1t |12t

MERED LH 3°C 131 141

NaOH O7sh#EE 5208 | 101 21

Tt RS o K6 30104 | 21 | 107

[ a-KG A2 10% 1P 31
= | DNPH R 10% | 461 | 501
g NaOH A& 10% 30 1 81
B FiR{ET 10°C iy 1t
7 | wempsmE L5 5C | 121 | 41
%‘ NaOH #RHI#EE (RER Y, ®iE20) | 71 2
W R (7% %) 51 4




NOBERICHEE L. Chi3ENVE VRDE
FEABBIC2 I BENICTRETHBELEVD
DIFEEDOFRZND Ahicf, RO
K7 — 4 EDOARA—HOBENFLELIcEWVS
—MHbd 5.

hiERRES X UREICB T 2 REE
DEEHE, 7— 5 OfkEtEO fih S BRI
HEThH 5.

Zhicxt LTdes 5 5% iR+ v ~ O,
HoREL BIERIEEOMRY ZiEHL, X
FAROICXZEEEORFY NS D 5 A
N2y 735 v VERICE T 3EBRRHD
BEFO—HDFFM S, RIEDOHEAER
& DB+ Y b OO TS i
o7z, MEFN44 4 (1969) HAHLZHHZ
£ - FFRERERTZCHEIC X © [TRIEIRIEEE
BREISNWBESLZ SN, LS, 8
HIBOF v ML TRAKEELTERL
(F— 7 Z &K 100%) 1< KT ¢ EA R
N, T E VB2 3 ) BRI
& LT80~100% Ic AT,

CHOVWHRESHEDEREIZ, A=V
MEHLIZELE VEEOBEENED - 12 C
L, ->TZOHEEBEBL TEShicy s
“HOENLE VEEEEDN80% TH B I &N
HESN, T ORERETIE—EDORIEEIE
SNBLHIZTODEEAZOEEMHMEL [V 7
775 VVEBALE LTAHICE -] &
EZZoh5.

Bl 7 fm DR 5E £ DR

YhrorvdoEre YEEOEEIL 100% i
I, o Ty /v OEERER IS8/ S H
BEEHC DIT, ¥ o vitoFn3ERIC
->TK 5. MREALZ v 7 < (o Z ik
NTELEE, ThidBsEedicsE -T2 —
HF =TT BiIc 0, JERICRIEICS -
fo. T OfLFHIRERE R, BREfIC & - THED EE<
EFEZ, zO#BICIZFEALEHALEAMED,
JtiE D S TIiRICH Wz, HARDE
fiSERESZ Y L, E#EOHETOHAD
G AE 501, HYORRAREL L.

4.

(113)

GPT ERHE R

F 5 VAT I F—ERIEE
(54 =Y s 75 /4IViEE)

1
80

| 1
40 60
FSYRT I F—E BT

3 Hfitic L 3 EOE(E, HEEEET
Motobhs A7 I+ —EHEALICHEBEL X

|
20

5. BERHMENRME (UViE) ORE

B CHEREEE L L TE R 5N BRI
UV ofFEtE T st b b 0, K
W22 5 & RINEE, MEOBHEIC X
07« 72— XDORHE, HERE, ADHY
MDHH O AR & 3HEERH F 5N T
B, FTHRINEEMSKEBLERZRAC D
BRBT5 Z<4F+ R7% OEAL) EHEEL,
VIR, FA R, RN=) vy H—DUVFy b %
25 C N CHER L 15 RE— D B A1E S h,
ko BERAOREL L TOZYHNIL
dEah, 7L CH L OIRERBEER L 72

BEIAv=y 75 VETRELVE
VBBEEOLRRE, UV ETREEEEOAE
PHBERHOREDRKEEZ S,

C T THAH LR F 2R RERERZIHE T 13
MEA A vk (ZORMERE, REEEY
Ltz HEBREShTWS) OEHFHTE S
Fou bBFIHL S BIREEICK > TVHODT,
REMERT 2 ERKERT T 5 EHE
M TH B EDRIEIRE N,

RN = 75 v VEDF y kB8
FFEKRL I EMERT, REME DR
L, BREFZOFHMISKRE, SEEEARXOR
EEER O O RREE A S M ITE 5 1
b0 T, HEFZDOEEIERRED LT
27y T THBENZ B,



6. ¥ & &

SANEBBIGE (UV ) 1372 0k bRRETH
fibh, $-HBKBORELE L bICHEM
Hanad&dicisy, b3 v27 3+ -l
EDOEENE—SOREBITL /54 b=
Voo 75 v vikldE OREBI I RE AR A
tz. TOEAROEEICHED > & E L TK
MEOEWTH 3.

A VERREEOALAENERHE N, &E
moBaNKLATESRBEN® bHET
bHMBHOKMAE b > - HABKILES
(JSCC) Eh&EEMIERES T, BRIEEYE
DESHFEELTHEHRAINTWS, B
JSCC ¥ HE#EE T GAIERE 37°C£0.1°C)
EHEL TV,

13 BEUE HAMRIR R A AR E k2> (JCCLS)
SEBRAICE 4 5 BER 2 150 STEREYE
ZEGeL, REAROEELICERL TV 3.

E

AfaAE5 147 - T, FEBHFELSO T
B LM EEEICELEANTOVREE X
WICHE#L, ERTHILBEL LT,

51 A X ik

1) J.S. LaDue, F. Wréblewski and A. Karmen :
Science, 120, 497 (1945).

2) F. Wroblewski and J.S. LaDue: Ann. Int.
Med., 43, 345 (1955).

3) F. Wroblewski, LaDue, G. Jervis and J.S.
LaDue : Ann. Int. Med., 45, 782, 801 (1956).

4) JFH i HiHE, 55, 591 (1958).

75 yb—lbgifll.m)

g 1 HABERSWFRICLE I/ b<y .
B UG
COOH COOH
| I
CH, CH, GOT
| [ -
CH—-NH,. CH,
I I
COOH cC=0
TRNGF VR |
chsp) COOH
a-r b7y Ve
(a-KG@)
COOH
C Hj I
I CH; GPT
HC - NH, [ -
I CH,
COOH |
5=y =10
(Ala) |
COOH

a-r v 7y Vg
(a-KG)

COOH COOH

| I

C H, CH.

| + | (1)

cC=0 CH.

| |

COOH CH-NH,

¥ URERR |

(0AA) COO0H
V2]
(Glu)
COOH

C H; |

| CH,

€ = + | (2)

I CH,

COOH I

ELE U HC =N H,

(Pyr) I
COOH
AN
(Glw)

(114)



FERIG

N O,
C H,
|
C=0 + NH;—NH- -NO, ——
I
COOH
e g
(Pyr) 24V =—hO0 7= IVERSIV
(2,4ADNPH)
NO,

CH,

|

C=N-NH- ~-NO,

|

COOH

+H,O0

NyVAFRlE NS Y ()

L

COOH

F/4 FBIE F35 VY GRIER)

g 2 EERILEREAE (W x vk

COOH

[

CH, MDH

|

c=0 NADH+H' NAD"
I

COOH

& F VHERR

(115)

COOH

CH,

CH-OH

COOH
U=l 3

(3)

(4)



C H; COOH

| |

¢=0 LDH CH-0H
| N |
COOH NADH+H  NAD' COOH
ELE Vg LRk

(pyr)

MDH : ) v IRl /KR RS
LDH : FLEgMi Kk Rl

FRIGTH Utz 4 F ¥ UFERR, EvE vEEi3E%E O NADH & KifE o MDH, LDHOEE T

o Qhusas

CIETU

HROMIT A F VERICERM

xha» 5, GOT, GPTiEM: 12 T hic it 4+ 2 NADH D b

(3404 7 » — VOB D ORO B ENTE B,

5 MTNELE KHE & RHESE 16, 32
(1961).

6) HIRE=, =0 3k WHL—: BHEY, 16,
23 (1961).
7) A.Karmen :J. Clin. Invest., 34, 131 (1955).

8) J.S. Reitman and S. Frankel : Am. J. Clin.
Path., 28, 56 (1957).

AR « BERWREE, 5, 254 (1957).
K  BEARAEEE, 6, 188 (1958).

HATH L8 2E 2 TP RER 72 HE - HIHGE, 61,
621 (1964).

JeAt o, L4 IE - BEIK R A, 12, 146
(1968).

ettt FUEENT, IR BR¥DOHW A,
63, 210 (1967).

koot - BEPRRR A, 16, 146 (1968).
KFAREEE - AL 65, 326 (1968).
ety dulEE, IERT  BFEOH WA,
68, 407 (1969).

HAH LSRR A 2T REEF I : R¥E D H W
#, 69, 577 (1969).

9)
10)
11)
12)
13)
14)
15)

16)

17)

18) =i # : HAER, 57, 320 (1999).
19) HAEKRILF 2 BRI, 18, 226, 250
(1989).

(116)

Summary

Ultraviolet absorption has continued to
improve and has become a commonly
used method. The development of auto-
mated instruments has also contributed to
its use, making the Reitman-Frankel
Method retire from the prominent stage it
once occupied.

While the Camen Method was indicated
to be short of substrates, it is now used
after incorporating improvements pro-
posed from various countries, including
the JSCC recommendation from Japan, as
a titration method for the enzyme refer-
ence materials.

The JSCC Common Standards Method
(37%+0.1°C) was further provisioned through
detailed examinations of its reagents and
processes, and is utilized under strict con-
ditions.

Standardization has thus evolved from
more technique to what includes reference
materials.
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