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The Changes of Pharmaceutical Administration
in Japan after World War II (1)
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Summary

Inro, as was introduced in my preceding
paper with an emphasis on its history, was
a small box used by high-birth Japanese

(11)

people in the Edo era who suspended it
with a sash to carry drugs with them.
The majority of the other contemporary
classes, or the people in general, carried
instead Kinchaku on the waist for the
In the 17th and 18th cen-
turies, i.e., in the first half of the Edo era,

same purpose.

these people used to carry a kind of purse
which was in the form of a small bag held
in the bosom and used for carrying drugs,
money, tissue paper, etc.

Unlike the #nro, which was the imme-
diate container of the drugs, this purse
was an outer container and contained the
drugs either wrapped in paper or enclosed
in a rigid immediate container such as

paired pieces of a bivalve shell.
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Summary

QOozu City, Ehime Prefecture, is the birth
place of Shuzo (Morobuchi) Mise, who
is considered to be the last student of von
Siebold. Prescriptions of von Siebold are
kept in the custody of Oozu City Museum.

(23)

Two of these prescriptions with signatures
of von Siebold were studied. Prescription
No.1 (See figure) is considered to have
been written around 1859, when he came
to Japan for the second time from the
signature “Jhr” (Johkheer).
No.2 (See figure) is also considered to

Prescription

have been written on his second visit to
Japan from its contents (Ipecacuanha and
Gambier (Gambir, Terra japonica) were
prescribed).

Prescription No. 1 is known to have been
dispensed for hyperacidity, and Prescription
No.2 for acute gastroenteritis such as
cholera and kakuran (emenocarthartic dis-
ease).

These two prescriptions provide only a
glimpse of von Siebold’s drug therapies,
but he seems to have prescribed the best
drugs available in those days according to
the symptoms of individual patients in
forms easy to be taken such as oil sugars
(Prescription No. 1) and pills (Prescription
No.2). These pharmaceutical considera-
tions suggest that von Siebold was well
versed in not only pharmacology but also

practical pharmacy.

Prescription No. 1

Rx. Pulv. Rhubarb 1/2 dram
Magnesium 2dram
Mentha oil 2 gtt.
Sugar q.s.

Prepared in 10 packages and to be taken
by 2 packages/day
Jhr. von Siebold
Satarosan

Prescription No. 2

Rx. Gambir 2 dram
Bovine gall bladder 1dram
Pulv. Rhubarb 2 dram

»  Ipecacuanha 1dram

Opium tincture 20 gtt.
Crude Glycyrrhiza extract 1dram
Prepared in 120 pills and to be taken by
20 pills/day
von Siebold
voor der heer Motoske
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Summary

On the Rhubarb in China, we investi-
gated the changes of its import volume
and cost price in the first half period of

(30)

the Taisho Era, in reference to the tariff
data including import statistics, etc.

1) As concerns the import statistical
data, whereas our investigation had been
extended up to the nation-wide statistical
information compiled by the Customs and
Tariff Bureau of the Ministry of Finance
in the period in question, the data required
for Rhubarb were not indistinct. Further-
more, these data were not mentioned in
“A Chronological Table on Foreign Trade
of Japan”.

2) Average import values were obtain-
ed from the data of only one port—Osaka
Port.  According to said average values,
the import volume (in “kin”; approx. 600
grams) and price (in Yen) of Rhubarb
could be confirmed. In comparison with
the national average values, the values
shown in the data of Osaka Port can be
considered to be practically applied as
value not inferior to.

3) In the period subjected for our in-
vestigation, a revision of the tariff system
was carried out in a full width and Rhu-
barb became as object of tax-free for im-
portation as a very reasonable policy. It
can be supposed that this effect contributed
considerably to the domestic pharmaceutical
industry, and led to supply of Rhubarb of
good quality and cheaper price not only to
the pharmaceutical companies but also
widely to the medical circle.
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bRoERCHbhi-b o L H#EET S, Eo
BETIEAERE L TELR—2oDER
MNZZEDD. bbAAKOAZX, FRDOL
RTIELDB.
TAEME) €W ThH, H 5 3FED
FECEVTHMOFIHIBR IR, 2%
o TARAR] 3 MoFIHR %L b,
FIRE TSR I I RS & LT HE, &
BTESKIEEINDLBETH 7. Lr
L, THiZ—HCIAERATHS LS\ 525,
EEACHEbhi B 5. F G ek



RERRBGELY Db D™,

BBCEBAERYHAWSZ L3, BARBD
ERANE « Fh 523008z 7 0.

HIARBIMERATDY, BEREVRS
5> T ZHBACH IR B D, A
BV BB 5K A i U 7o 38 oo fl i3 i (55K D
L ¥, 181851 ¥ ) A DRGMIKHA, BHH
HICRR LICHEARID T Hh 5.

AEEFR O T OV TIIRRIC T HRET
BFETHS.

(6) IREEDIFA 2

A REERM OB T3y, b¥EoPE
EExFlRiEbiw. ThBIIEFEDOEEK
X DL R AT BME R, LEEw
CHEBHARBLZHEZL TV -2, ERE
DRECRS FRL, WIEOEELL s &
BAE E TR Bigu.

e ZWEEAREQHIC LTS, 17H#AD
CIXHFEDRBICEEZT DA T v b i
bR, FRFEAIME-TERE LD H1768
ETEDHDH, BALDAEROLECRE
PRFTHROHTOREERTH D,

AR X BALEZEL S IR ORI FKE
BFECHMH AhbhA.

AEHDKEZOE 2 HVERCER LI
DOWERBTE Faisess B X MR (18684) L
BETHA 5. MEELLLBMEIERLFNIC
LT Wi AVaEiciz R A T e,

(K] ORBIXBAERGTELRD ET
(1886 %) 1T X b, EHEMDME LiEsF
FTRRRIND L5 -T, REINFERE
Pcﬁgﬁbo'/’t& 3'@57&.

5 & i

D) EoZETIRA, »E, KT,
R Ie ERRRE Te -7,

@) ZtxRITERTIROR, B, H
WMy ERB5.

) BD 47 = X2 ED Lo (K)
ABO [K] CBEEHEbHL, BTRER
FxhB, LR &) oEHTAZ L
TH -1z,

@ FE LWREFERBA L RA T, &=

(35)

CANRBZ ETH T

(5) BR & B BT 5 @M TR
HEWTH-Tc.

6) ILFREROFEDOEL, RECHI DS
BASPELE BIVCATFEOEEY
FHT IR] OBEEZEL IR TN 5.

() FEFLEREEO BRI/ > T 523,
LERR TR BB L EED,
A#o@aETIIAENEhY, EogET
1318864 H AR HH 1 Il E TR
e b,

2E XM

1) EBHEBHAMRE: ME=FRE, 5®¥EE
462, EL#k, B, p.78 (1986).

2) I MR oL ZTORE OER
(1), b2z, 24 (2), 150-157 (1989).

3) EHEERih: =WHEE BABELARL &
WEE, H, p 229 (1982).
4) PHKERM: ¥, b BAREBHEKR6, &

yeEE, I, p.478 (1976).

5) HBRE=ABMl: HAOXKE 2, HFESCHEH206,
SeJLek, L, p.285 (1972).

6) F_E: p.197.

7) BB BEEE, BUE HEE
&, BH, p.73 (1936).

8) KEFEMN: BARKE, AHEBER i,
p.79 (1972)

9) KL WITRE H2 1, RIEFLETT
i, Hi, p.409 (1910).

10) ZF& #£=, ISR 6B REEERKIO,
F)IBL3CAE, B, p.43 (1966).

11) 25FaM: WK BN, RHEEAT
IR, B, p.43 (1911).

12) KiEggeE: SEttpEEAT, BRBER
F63, HUEEE, A p.224 DT (197D).

13) HAMERRATEMR: HHREE 2%
F)BLSCEE, K, p. 88 (1929).

14) KFESE: BAREZ, ARER, BN
p.78 (1972).

15) BHEBRE: BAOKRE 2, HEEUE206,
SEJLRE, B, p.197 (1972).

16) HHE M FAERFEAN, HHEE379, #HHEHF
Bt A, p. 136 (1989).

17) AkRE4: FESU(LiE, A2 2=/ —v



a v X, BERE (1990).

18) NS fBen:: ¥%ET, BABEKR65,
BWENE, B, p 378 (1972).

19) feBERRER: SEILEARRMER ARG =4,
B, p.282 (1990).

Summary

In the Edo era, folk drugs received
consideration to reduce deterioration aiming
at the extended shelf life.

The largest cause of deterioration of the
drugs was known to be atmospheric mois-
ture, and attempts were made, without
rigid grounds, to elucidate the role of

moisture implicated in deterioration of the

(36)

drugs from the point of view of an imag-
inary gaseous medium “ki”, a term equiv-
alent to spirit or ether used by classic
Chinese philosophy.

The measures to reduce deterioration of
the drugs were therefore based on the
Good quality paper to
wrap the drugs was developed in Japan

principle of “ki”.

independent of the contemporary Chinese
pharmaceutical techniques.

Introduction of the modern western tech-
nique of drug packages into Japan took
place after the Meiji Restoration.
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1. #% B

insulin D70EDERIT B\ T, FORRA
(Macleod, Banting), — ki D prE (Sang-
er)V, F7- -3 insulin 1T X 5 HEHMR
HORBRITHER LT SHAL LT v AL
(LIF RIA kB8 0BAR (Yalow)? & ExH
KHERBECRH LT/, —AEREEIRT
W%. &< 1T Sanger % Yalow ODRfZeIx
insulin Z#kE L CTIEH7H L odreE
HELLICE W) RTHKOBERR L ED
HTKREM 1.

TOZODWELED TR LICRTRAR
BA%& 11 insulin B ADFZE & BKIDOHES A (R
LTHERREORBICAMLI. TDX5
¥MoRR, & eprEiitoELR KRS
CRIEFL BT OWTHERY T - 1o
RezzwegsEds.

© 2. Insulin O—%iEEDRE

U.S.P. XXI (1990) ® Insulin, Insulin
Human % 7 75 712 Insulin (pig), In-
sulin (ox) 33 X ¢ Insulin (human) DR
R HFE 7 I BEIVRFIATVEH,
insulin O—k#EEZSHD X 5 DF4EY
F L5 FRMER O T E TR 2
BMARROWLERYFETIcr v 7Y » oK
%0 Sanger X > TR LETOLREBHD
EHThHS.

Sanger XX ¥ X OBER(LKE TRRILS?
LT-S-S-#axMiLTETS A B, =
DORT x4 FEEYEBSAWETHAIL, A
$, B oOWT 2,4-Y=tr7rtex
v¥ % (LIF DNFB &%) % T DNP
FHEHMELLTT I /7 BEEY 1ET UL
TizfBHht= DNP 7 3 /) BBOSH % 1T- 1.
Sanger?® |37 — S AVEZHRERCE W THEE
CEFLI-ZARVY VISV In= IS5

¥R AEESE 111 FEEEFTME (191463 A, FR) KW TRE.
*2 QAIE2L The Japanese Society of History of Pharmacy.
Axh, HAZFEFH X J.P., United States Pharmacopoeia | U.S.P., British Pharmacopoeia %

B.P. LEEL 7.



AWTWieh, DNP 7 3 VBIEABRTH
50T, MUEERTHREIRIERHIDOR—
R—7r=t 735 79 (Martin, Synge 531952
£ —~VEZH *AVWTHAEIEDS
TEMTEREBRRTWS.

12Ut transpeptidation # &R L T
ol RT Y vREE L)V Y VYRIBY
fREED S HEA L THIC 19554 ¥ >0 insulin
D—RBELRE L. T&, VY, U=
2P KRZ D insulin ¥ Sanger —JRD LB IT
X 0195641 1T RE & h 7871?. Sanger —
TROB RO FHMIALE THER & N
—HEBE L BEIR—] (1958) ' i S hie.

— R D RELIRTI L insulin DA F&
VIR B R ok D/ T T:36, 000~48, 000" &
L EZ LR TWBR S B - 7chd, Fredericq,
Neurath'® »FE @ CHE LERILEE T
JE L TRANDSTEE 6,000 EEHEL TV
TDERBFERVC £12,000L 5 2 b T
W h b OEfEITE A LT insulin 5 F&
HELLLDTHS & & % KE Rockefeller
BF%eft © Harfenist, Craig (319524585 & 2T
Ui, 5 XA A ELEE' TR L 72 insulin
% Sanger 127 5 - T FDNB % F\»T DNP
FEGE 0L H O FEAE, D 6,000 T
HBHELIO.

t b @ insulin O—KRFEEZE XL CEN T
Sanger —{£® Nicol, Smith'” iz X - THE
fREIGI ORER I L, fEfab LRz 29
L T1960FICFE I .

ZOfER, insulin WHIOFK L L TH D
CHWbhA Y Y, 720 insulin & 8K%
DELTEHe rOREIEETHNIFWL T
5% insulin @7 3/ BRECFIDZER B S
& e

3. FLHAAL/T yvt4 DR

BARERMOBERKE (SHDOA VA ) VIE
RAEEMERERR) DORAL insulin WO
1 X 5D TlEic <, insulin 23 fF® insulinase
KXY REREEFECHHEIND DI
FET % L DRFiA Mirsky 73195248 124208 L
7. ZOEBAE LV OEIRIETSEW

(38)

< Berson 5% I'™'-fE3% insulin %\ T
e b TOERARBEDIZE L. R
D =15 LEERRVLRE 238 0D B 5 BE D 16 % I8 AR
BRXKBEOEA L CEBEF L & & A, insulin
BRREED e\ B TIXBHBEEDH R E D
ThHhHDERK LT insulin R ZT T35
BETIBRHEIP - D EETL, Lrd
SELEHRLEWZ ERRVWREIhi. &
Ak insulin WBREDO HHBEDOMBED 7' =
7 ) v4>Eiz “insulin transporting antibody”
MTE T (FXTIE acquire) H, ZhiT
-3 insulin 2MEA L TWAHEELRER
Lifes

T ORI IX1B6FE T RE I hch, EBE
WL 1L Science 1T, 7 LR — % — %
Journal of Clinical Investigation T 14
AcfmIh e, AEkonRENGES
W B RE OB AL TR RS & FC
BiE¥3% D Berson, Yalow nBH L7z &,
BT REEE OB B ST,
HHEOERENTELTHS L\ S BETH
XV ThZEIhE 7. ZOROR
BELEZHLORBOKE 241D
Demonstration of Insulin Transporting
Antibody # Insulin Binding Globulin &
THZLTRBEINDCE .

Yalow (% Guillemin, Schally & & & 3z
7 = VREAHZE IR L IR
(Berson (3197241t L < RIE) 25, THE
BEOFTIODOEY - FfhTW5. £
DAL (7 — VM EEZFTR)
BRI d 23FRICERE XE LItd o 1
Science® FEEWCHBBIN T 5. PR
45 B EDHEBBTHHEI LTV BRIA
BOFRERE & HI 1 MOFRKOBEEI/RI
hTwb. it J.Clin. Investigation O
Ml X g % Berson S8 OBHIEH D
FHCTH b BBEZE . Berson, Yalow 2%
LIHRETHA Z LICARID L 5
BORBEEORIEIGEAM IR Lo &
kT, ZoBRSE RICEERMWC LS
T Y T T, RIEREKT 5 —EBDOHE
LREAT SN & & IR MR B OB R




L b~NT RIA (kO FHE L Fihuw I L7
= &-—G.ﬁz)Zl).

4. Insulin ERZOFEH—HEICONWT

RS, &Es7r< 777, BRI
B7x £ OF L\ EERE S O Biffi 2 195041
BEBEE{L¥3E 2 insulin OBRICE D AR
T&le. BALLTERLLIATHEY Y,
TEDEMNCE N, A, AR, T, VY,
Sy b, =V FIBIVHARDO 7 VI B
X0 ¥ 4 insulin §&fc o\ T Mirsky,
Kawamura (3£ )V7 2V A7 $ F ¥ LER
KE*? % fTotc. WThOBRROKBRICS
ERAXEERCMBRCKRE LA AV FELT
Abhied, MicRES2hbREL6E TD
BIRS D v PR b te. insulin #di
BBOBLETT vE=T7T%R4EL, 6D
7 I F#EDPH 2 insulin 225, X HEERE
% HT 58 0n D desamide (1 EL B &
BT TRRLELOATWBE®22, ZhbhR
V72 IAT I FEAVBREKBBRTI-ED
ERIhl.

insulin DORGEIIIEMET L2 — AfhHO
IR HHDOTHHRD 7 # insulin K>
WTAT - 7o kBNR THRIRIS S X — Vi &R D
i, Zhbo desamide (% kB D ¥ v
IOBEHML COERTIERODS C LHHER
Ihic. TORIX*P DL 4 b i “Hetero-
geneity of Cystalline Insulin” T4k, 7
hOEORRGORBE TS, SO L5k
heterogeneity DT T D GHE DHRAEIL A 7] B8
Thole.

5. Proinsulin Q%R

insulin D—KEEENREIhIcEEND
%L DRRFZC X D T OEGHNERDREIC
DUWTER Eoh, Z 20 HIhi. £
DO—2XAHH, BEIHYT LSOO TF X
4 FHAJMERCESRI T -S-S- Ea&x#
L T insulin 23 CT& % &\ 5 “chain addi-
tion” MTH b, fITAH, BHEILAHFAHT
4TIz -S-S- fEEToh - insulin X
DHRVLRTE A FORIBRELLD b S

(39)

L\~ 5 “chain division” FHTH-7:.

#E D # 2 wir> Wang, Carpenter®™
(1965) % insulin D FjEL A % “proinsulin”
EEHBL. O XHEOERTL YD
“proinsulin” BRI BZ L2 BEL T,
VORI v 24 REERELID,
T WwET & 57«E D proinsulin % H 27
LT LI TEEh ol

D7 7 r—F%4F -7z Steiner’®?” |2 X
- T proinsulin DOFFEFEITLI6TEICH B 21
Ihtz. s vrr~vzg (UTHKESKE
L#%) cinsulin 4P D adenoma %4 Ut
BE X ABIFEMRCRIE LR & H-E
H7z=nNT77=v, B-Efes v in
vitro TA V¥ 22— g VL TBE7L=
— VI E R OBRSEL D 2 Zk L b,
FATGET 5 EBSHEER =00 ¥ — 7 1Ky
hizpuvwFhd ey +OF insulin MF
ERE L. BERETOBER TR E T
insulin X » $ AFEOKREVHEICEL L
pZ¥h, £oOHK insulin YT 2 HEO
BEREA T 2 L BE IR, AFEOK
EVWHEREHLTNY) 7Y vilkT 5 &
authentic insulin & —%3 % @R G B
bhic. ZOHMBREEELLNRD bDODHT
B 13%910,800TCTH - 7z

BEHRIIHIR Ty TR 2777 —COE
LT s KEMaE AV RO ERE 1T
\~ proinsulin 2FIERMATH D & & HHEND
7228

Eli Lilly #o Chance® (37 % @ insulin
5 Y v DEAE-cellulose D27 r =<} 757
1 X v proinsulin /8L T O— ki
PO L. TOMERSH, EBERHK
BEBECRREIRTVS X 5 CABHD NN &
B8 C K337 s /BBREI VLD
Connecting peptide Gy C-peptide & BgER
Eh3) THELESTERI 100 DR 2
A FTHD. TOEWFTEER insulin X
hdENIEEL 3LU./mg THoto.

proinsulin M ¥ /(% insulin OfFIEE E,
) =S NVEERBRE IR RTINS 5 BE
BEREHEYSOLDOTH S Z & EHIIEA



Lizus.

in vitro T7 & ® proinsulin I+ Y 7
vE{ER RS L BHIEDT 7 = v KL
desalanineinsulin 23\ Et X iz, TDOEWE

M3 231 U./mg (= 7 AR Th - 71222,

LD 7 ~ @ insulin & fE 5 % Sephadex
HSAIm= LIS TENTBE, BWEAR
D1~ 2%»RHYM)TH b proinsulin, proin-
sulin &4, ALEHEL# 2 Hh b insulin
DEBAETHERIRTWAZ L WELARX
73030 X 50T in vitro T proinsulin &
Y Sy VERIERAIRD LAWENTEREDO D
% dealanylinsulin 2\ bh7-Z & BT
proinsulin X » insulin ~O#EHIT Y S
VRBERIAIAERF URTF X — ¥ BREOEE
RELRTAOEELZEDLRLERIGRIC LD
Thhs LHEELI-D,

D AT B AT proinsulin % in-
sulin RS % BER L LRt 25 2 Lk
T&iehote. EFRE Y ZTORMBIT 2 B
o Ca?" ERM: o endopeptidase THH, F*
hFh proinsulin ® BEE/C-R7 % 4 V&
fht C-_7 x4 F/A PR ATE BRI Y)
Wi 2EAEY b o TWBI L o732,

6. FH LU insulin S|

BERBOBREEFE L L\ insulin 7 v
AF—Te EORIER L E#ET 5 by, i)
A R A B /e insulin 2 RS LT
FTanz &, i) 73IVBREESIA e b O
insulin L AU & D& TENCAEETSHZ &
D ONBREEL It 1=, Hi3 12 Sepha-
dex #5427 mr=1t 73 7XDb insulin
monomer D/3E %A L HH L THEMZ D

{ L 7= monocomponent insulin®%® (% % \»

1 single peak insulin) & L CEHAIMI .

#3127 & insulin @ transpeptidation # 7=
EEFI¥MFEC LS e b oinsulin T
B L LTI CREFRIRTWAS. Th
LOFMZ OV TRIREZRDCRETFETDH
A.

(40)

7. Pancreatic Polypeptide

pancreatic polypeptide |3 &% insulin
BERPPCEENRD SN T § ) BREHE36
BORY XS24 VT, WAEOK L
L, BT 42— A THE S h 2 B Es L
EVO—ETHB®. ThiaHpWd s/
BEIE AL TWA0THIEET LIS
U.S.P. T insulin 4 F h 5 R fitpos
EL LT RIA ECHIET 5.

8. EBRFICHLIDE(L

INETRLTEA & 51T insulin OFFZE
WHEEZOLE, TOL EDOEAESDOE
VB BRI T, BAOHKRB IR I UBIR
P ThhTE. £, insulin % 0y &
LCTEBENOEK E CoOLBRChi 5 BR
RFEOKRNEDL D EFbhTERZ Lz
5FThHeu.

B (2o 1) iIRR LI X 51C 1980 4
LI#ix U.S.P, B.P, J.P. &% insulin &l
F & 3B insulin 2i—2oDHE & LTHb
35 Ldcikote. b ko insulin 377 L
72 B & LT U.S. P. TI319854 X 1 “Insu-
lin Human” 7%, BP ¢/ “Human Insulin”
NI T 5.

i) FRBE S X O F DB F~DER

FBEEI ) SKEENERLLIETI,
insulin OFRLE L TH KK X b kg
D—Fe s, BRI YFDS vy
oV AABBIELS BB T, Bigo
fE2EC X5 insulin ©7 3 7 BRELFI D 2EMN
19665EITITBI LI I T 7 2%, TP VI
(1951) 735 J.P.IX (1976) * Ti¥ [fEEE7s
ARARELIAED S vEL A~ VAR D
ML COERETRY THEL v a ) v
&4] J.P.X) tEDBL R T J.P.X
(1981) X vk TRBIXREEL Y v E 1k 7
Z ORI BB D] HDHR, FEE
CTRWCICEM A DOBBNDERLEBELE ST S
s

U.S.P. Tix XX fk (1980) X b insulin
X TABDRERET A RERY Y Eiix 7 &



OREFFERETH] EHEL, FEELTH
WieEOBA Y BT T A Z EAED
bhte. FEMERTIZOEDOERVL
HThb.

B. P. ®19324E R ic 38\~ Ttz Al insulin
BHAEOKE L v o< bh5] LEDLIT
WieAt, 1980FER L hix T7 2 ¥k v
BEEFERET D] RN, EBEORBRIER
1z “Species of origin” D& H b, 110C,
24 D MBS R H 7 3 7 B PTER T
THRT I VBELLNS. vvE7Z2 Tk
ASE8 %, 10KDT 3 /ERBIEDZ N RIS
2, ABESBLEHLT7AT¥ VR (in-
sulin S FHIIZIB[OT AT F VviasE
hTWwb) #3:LLE, @M, 7%
@ insulin (T A VA= v331,.8~2.2 CHERM
it 2), 75=vhl.8~2.2 (BRI
2), v ®insulin I A Vi = v»0.9~1.1
EHRPTILEL), 75 =vH2.7~3.3 (HiHK
Bt 3) ORiFEEZRTIDOLEDTNS.
L» L, Addendum 1983 TiZ OREEIT
Bl I i,

B. P. 1988 ®» Addendum 1990 -Ci% insulin
BUFNXPERH B O Nffi (U/ml) oizric, #
B (mg/ml) oFRbLELLD, v, 7
ZORAHACIHEORMELEKETHRL
TBEECTREZRZRRETHIIIVWERIR T
5.

i) {LZRaRERE

J.P. VI (1951) (3ffiEatln & L CEROE
B (23 32eyr A F—AEET 100 LD
WT 1l2mg BIF), K% (500 BALCAH Y3
5 EDORAEEE Y : 0.5mg LITF) 0&HM
BRI TV BT E L.

JP.XT (1986) @ [4 v A Y v ] ixffiEER
BRLLToARESRE (ERYXL14.5
~16.5%), HhaRE GER¥e R L0.27~
1.08%), &ip@E (10.0%LL ), B
(2.5%) HEREINRTWBRTE R\, HEHO
EEWIT SR X I VL VY s ) VERKER
B J. P VI (1961) WR#K I uic & i hn
2 bht. Lichi-»T Table 1 wBdE T %
FLLAHEMRcE S RBk 1 P.X %
TR AR bR TR,

U.S.P.XI (1942) @ Insulin Injection T
1%, Nitrogen, Zinc, Ash (XII it (1947) X
» 1% Residue on Ignition) DRERENED
bhTtwairT Ehsnot. USPXX
(1980) <% “Insulin” €/ 73 7Tk %
hEToHFTEDLR T EFED 33HE
1. Loss on Drying ®IFH 2\ i 5 e D AR T
ﬁ 7.

U.S.P.XXI (1985) Tix Table 1 =B
TrHmLVERcESSRRE (U.S.P. T
DO E Ty, #EF X “Sophisticated
Tests” &%) % Table 2, Table 3 12{E%

Table 1 Scientific Highlights Influenced to the Descriptions Related
to Chemical Analysis of Insulin in Pharmacopoeia

1955 Elucidation of Primary Structure of Sanger et al.
Insulin
1956-9 Development of Radioimmunoassay Berson, Yalow
1966 Report on Heterogeneity of Mirsky, Kawamura
Crystalline Insulin
1967-8 Discovery and Elucidation of Primary Steiner et al.,
Structure of Proinsulin Chance et al.
1970 Development of Monocomponent Schlichtkrull et al.
Insulin
1979-81 Development of Human Insulin Goeddel et al.,
Chance et al.,
Markussen
Morihara
1968-75 Discovery and Elucidation of Kimmel et al.,

Primary Structure of Pancreatic

Polypeptide

Chance et al.

(41)



Table 2 Sophisticated Tests for Insulin (USP XXI, 1990)

Reference Standards (RS)

Insulin (Beef) RS, Insulin (Pork)
Proinsulin (Beef) RS, Proinsulin (Pork) RS

Assay of Insulin
Assay B HPLC
Analysis of Contaminants
Proinsulin Content

Proinsulin Specific Bovine (or Porcine) Antiserum (Guinea pig)
Labeled (I-125 Tyr-C-peptide) Antigen

RIA

High Molecular Weight Protein

Fine Gel Chromatography

NMT 10 ppm

NMT 1.0% of the total
eluted material

NMT: Abbreviation of “not more than”.

Table 3 Sophisticated Tests for Insulin Human (USP XXI, 1990)

Reference Standards (RS)
Insulin Human RS
Insulin (Pork) RS
Proinsulin (Pork) RS

Pancreatic Polypeptide (Pork) RS
Identification/Assay of Insulin Human

HPLC
Analysis of Contaminants

Proinsulin Content (Proinsulin (Pork))
NMT 10 ppm

RIA

Pancreatic Polypeptide Content

Pancreatic Polypeptide derived from pork pancreas
NMT 1 ppm

RIA

High Molecular Weight Protein

Fine Gel Chromatography

NMT 10 parts per thousand of

the total eluted material

Contents of Desamidoinsulin and Other Insulin-Related Substances
NMT 3% of the amount of

HPLC

Insulin Human, respec-
tively

#-. Table 2 3 “Insulin”, Table 3 i “In-
sulin Human” =2\~ T o U. S. P. XXI(1990)
DEDHTH 57, RBREH, KBRFE
U.S.P.XXI L REMCIEb L.
U.S.P. XX # ¢ Insulin o Jifff i 5
(e 1) TR X 5 WEHABRETOR
BIE LT 7oy, AilBrikiy Assay A &
7o b, Hi-ww Assay B & LT HPLC #H
WABFES b 5. FiffE Tk Assay
A, Assay B oififizfro T ENEDLIRT

(42)

W5,

U.S.P.XXI T\ CTIREMEMRTIE As
say A, Assay B 1z X hRDd- X £6%
LAEZENH - Tidls b g & “Concordance”
DEZEHEINTWBH U.S. P.XX Tixz
DHFITHIR I T 5. KM DRk % pro-
insulin 4 &% RIA %, High molecular
weight protein (3 fine gel # i\ 7z 7 » < |
75 7 THML, “Purity index” % 4—logio
(L) 7R THET 5. L 5%



proinsulin £ (ppm *Bif7 &3 %) T, Purity
index (£3.0 X h/pIL Txklebiswn e U
S.P.XXI Ti3ED B T\, U.S.P
XXI ¢i¥ “Purity index” DEHIIHIER I h
T Table 2 DPREXFHLBIT IV LK
> TW5.

Insulin Human (% 7" # insulin @ transpep-
tidation WX W BEINDZ L X SBRTE
WTRBRENED LN TR H Table 3 i
+ &< HPLC X % HfioJlE & £k
ExpE i X % J11fi & ® Concordance % HijiC
Insulin & FARCHEET5Z &% U.S.P. XX
TIEEL T, U.S.P.XXI Tiz=»>
OFETCHfix Th ZhBEHT AT T
“Concordance” I\ B33 % Bl 13 HIBR S hore.

MM 137 & O proinsulin 35 X O° pancre-
atic polypeptide % RIA ¥ % 7= High mo-
lecular weight protein # 7 v <+ 75 7T
WELT, ThbOREMEEZRALTTFRLED
Xk » Purity index Z#BH L FDOEN 3.0
X /XL Tirlebisv & U.S.P.XX i
HEIR T\ .

Purity index
=5— (log10A +1ogi1eB+log1,C)

feilcl:

A: proinsulin & (ppm)

B: pancreatic polypeptide 4 & (ppm)

C: high molecular weight protein 4 &

(parts per thousand)

LA L, U.S.P.XXI Ti% Purity index ®
BHIZEIBR IR, Z0idds Insulin & Bic
% 5ix HPLC iz X b Desamidoinsulin 35 X

UMioo> Insulin-related substances % &3
ZEAN Mo TWBEZ L THS.

B.P. D19324Ek, 19484EfRK, 19534F-hRi%
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s ABEB IR E 57 e, 19584ERR TiX
T DOREN ME— DLESIETH o Tc.

19804E 1K Insulin © € 7 75 7 IXTEEA,
2%, Loss on drying, Sulphated ash D%
/> polyacrylamide gel electrophoresis 12 X
» Related proteins and peptides D 43#7%
75135, BOBROEARY LLRSLDIC
“Proteolytic activity” DRERIEH > - T
Wiz,

Addendum 1983 ‘Tl Species of origin
OHWEIEIEBR I h, v, 7£O insulin
ook HPLC Tff 5 X 5t ot. Ad-
dendum 1986 T €/ 7' J 7 A LMmANCHK
X f T proteolytic activity B3 % RAEk
1ZHIEx X, proteins of higher molecular
weight than insulin % size-exclusion chro-
matography TH#T 5 kAL h Ahbh
1e

Table 4 1z} Insulin, Table 5 1zix Hu-
man Insulin @ Sophisticated Tests % #&%
Tl

9. #& L

FENGEL L TP, US.P, B.P. ®)
% insulin BHIA19325F 1 N# L 7- B.P. T
(X19534EHR ¥ T3 AW aBRikic X 3 S {fflE
CEEN MR T, U.S.P. on#ix
19424 TR TR E R, T, KooD

Table 4 Sophisticated Tests for Insulin (BP 1988)

Reference Standard
Insulin EPBRP

Identification of Insulin

HPLC

Polyacrylamide Gel Electrophresis

Analysis of Contaminants

Polyacrylamide Gel Electrophoresis
(Arginyl Insulin, Insulin Ethyl Ester, Proinsulin)
Size-Exclusion Chromatography

Proteins of Higher Molecular Weight.




Table 5 Sophisticated Tests for Human Insulin

(BP 1988)

Reference Standards

Human Insulin BPCRS

Insulin EPBRP

Identification of Insulin

HPLC

Polyacrylamide Gel Electrophoresis

Analysis of Contaminants

Polyacrylamide Gel Electrophoresis

(Arginyl Insulin, Insulin Ethyl Ester, Proinsulin)

Size-Exclusion Chromatography
Proteins of Higher Molecular Weight

EEVRBIN TR TELh T
19504E1%1% Sanger @ insulin — k& D
R X h BB CHRROELET S
hic. B2 cC Y37 3 7 BEFIOLT
MERNPRDONI-Z LY, BREERH
T insulin OFREZHE L, B HREY
ZOERBH TS LT CREBLT.
Berson, Yalow I X % fi 54 EE3# insulin
LD BABRBOMENDIILE LT OF
4 277 veA DOBAFIL, insulin O His B,
IR EBERR T2 4 FOREEREL .
ER e A PTERE L AR S 41 TL9604E
RicfEdh insulin ORE— MR I iz,
insulin DO F[ER{ATH % proinsulin OFEH &
— B DO RE LY, insulin A SRR K O 5
MEEiz< L. Th U, #dh insulin
DA¥—#: 1L proinsulin {4 D& A, pro-
insulin X » insulin ~DO#E{LICEEL T D fF
¥ LI HRIEY, MEBIRTOALMWE
WL XHbDTHA I ENHLN LR -
T
1970 AR X AMEE O insulin B4, ©
b insulin 84 7c EERR M O FR A G-
MBAFA AT L1chs, EitEESH o B EFE
WBYHE L T1985F L%, U.S.P, B.P. o1k
FHRBEIEHE Y —F L.
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Summary

Elucidation of primary structure of insu-
lin by Sanger opened the new era in
protein chemistry in 1955. Since then,
highlights of scientific research of insulin
were reported explosively and improvement
on quality of insulin preparations has been
achieved.

Progress of chemical analysis of insulin
including radioimmunoassay and other so-
phisticated methods was briefly reviewed
in consideration with its influence into

Pharmacopoeias.
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Summary

“Nogyo zensho” was written by Miyazaki
Yasusada, a specialist of agriculture, in
seventeenth century in Japan. This book

(51)

had ten volumes containing the explana-
tions on cultivating method of crops, vege-
tables, fruits and medicinal plants.

In this report I studied on the medicinal
plants contained in the tenth volume. I
found 24 species of medicinal plants in 21
items. There were some cultured and wild
plants. Also I found the interesting meth-
od to be used as a folk medicine, for

example, the seeds of Ricinus communis.
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Summary

In “Nogyo zensho”, Miyazaki Yasusada
described many cultivated plants with med-
ical use. He recorded the normal .drugs’
names for some species. He also advised
the method to sell the dried medicine
prepared from the cultivated plants.

He was not a herbalist, but he showed

his interest in medical use very much.
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