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Introduction and Development of Hygiene as One of the
Basic Parts in the Pharmaceutical Sciences of Japan
1. Meiji Era
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about one hundred years from the latter
half of the 18th century, not a few Japa-
nese had learned the European medicine
and other natural sciences through Dutch
doctors at Nagasaki which was only one
After the

open port for foreign countries.

_ Restoration in 1866, the Meiji government
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Summary

In the closing days of Tokugawa regime,

(79)

sent many students abroad to Europe and
eagerly attempted to introduce the modern
system into all the parts of their political
action.

Sensai Nagayo (1838-1902) learned Dutch
language and medicine in Osaka and Na-
gasaki. He visited Europe as a member
of government inspectors and found out that
hygiene (“offentliche Hygiene, Sanitatwesen”)
was playing very important roles for health
and welfare of people in Germany and the
Netherlands.

develop “hygiene” in Japan as his lifework.

He made up his mind to

He certainly discussed this problem with
Nagayoshi Nagai (1845-1929) and Shoukei
Shibata (1849-1910) who were also studying
chemistry became

in Berlin and later

the leaders in Japanese pharmaceutical
sciences.

After coming back to Japan, S. Nagayo
proposed the new medical system in 1873
which based on the European system com-
pletely against the oriental system for long
time. This revolution in medical system
required the supply of modern drugs and
the activity to distinguish counterfeit drugs
On the

other hand, water supply and food sanita-

which were widely overrunning.

tion were big problems and these fields
also required chemical analytical technique.
Therefore, S. Nagayo with the suggestion
by A. J. C. Geerts,
and a professor in Nagasaki Physics and

a Dutch pharmacist

Chemistry School, proposed the establish-
ment of a drug inspection laboratory and

a school of pharmaceutical manufacture.



Shiyakujo, the drug inspection center, and
the school course of pharmaceutical manu-
facture in Tokyo University had been
established in 1874. They are National
Institute of Hygienic Sciences and the
Faculty of Pharmaceutical Sciences, Univer-
sity of Tokyo, at present, respectively.
In the Shiyakujo, the inspection of drinking
water and hot spring water or foods had
been main subjects besides drugs and the
students of the school received the labora-
tory exercise in Shiyakujo. S. Shibata
had been the first Japanese professor of
the pharmaceutical school and later actual
chief of Shiyakujo. Thus, the Shiyakujo
and the School have developed under co-
operation each other.

According to the new medical system,
the separation of dispensary from medical

practice was in principle as same as in

Europe. But, this system was completely
contrast to the old system and medical
doctors have continuously objected to leave
the right giving drugs to patients by them-
selves. Therefore, the separation has not
yet been realized until today and organic
chemistry for manufacturing drugs had
been main subject in Japanese pharmaceu-
tical sciences for long time. The hygienic
organization had been gradually consolidat-
ed, and the Pharmaceutical Society which
was established in 1880 had contributed to
development of analytical technique for
N. Nagai had been

a professor of Department of Pharmacy,

hygienic inspection.

University of Tokyo from 1892, a president
of the Society from 1887 and also a mem-
ber in a hygienic committee. Thus, hygien-
ic sciences has become one of the main
fields in Japanese pharmaceutical sciences.
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The development of pharmacy in Europe
was influenced for a great deal by the
Arabs, Christianity and legal rules for
medical professions like they were present-
ed by Frederick the second of Hohenstau-
fen in 1240. The Arabs who had founded
an immense empire in the 7th century,
which covered the area between the Atlan-
tic Ocean and the Chinese Wall, these
Arabs were to be of great importance for
pharmacy. They conquered highly devel-
oped people like the Greek, the Persians,
Egyptians and Indian people. Their thirst
for science gave them the opportunity to
combine the know-how of those people in
the fields of Philosophy, Mathematics,
Astronomy, Medicine, Pharmacy and Biol-
ogy, together with the Eastern wisdom.
The Arabs form the chain that binds the
old cultures with Western Europe.

In the Antiquity, physicians were also
pharmacists, although they often would
seek assistance of experts such as collec-

tors of herbs and makers of ointments.

Medicine and pharmacy were at one hand.

The Arabs, however, found this an unde-
sirable situation: one person had not only
to prescribe but also to deliver the medi-

cine. Already in the 8th century, a phar-
macy was founded in Bagdad and schools,
where specialists for the preparation of
The State
checked the purity of the medicinal ele-

medicaments were trained.

ments. They gave great attention to the
science and the art of pharmacy. The
wideness of their empire and the gathering
of Muslims in Mekka (which had become
the largest market of the world), gave
them an excellent opportunity to enlarge
the number of medicaments. On top of
this, the Arabs used their practical skills
to create techniques that enabled them to
weaken the effect of the remedies or to
make the taste more agreeable or to sim-
plify the taking. They were the first to
gild pills, thinking that gold had a special
healing power. In Dutch pharmacies, this
‘pillgilder’ was a much used attribute until
the beginning of this century.

Around the year 700, the Mores invaded
Spain, and the Arab knowledge of medi-
cine entered Western Europe. The five-
fold ‘Canonum Medicinae’ by the famous
physician Avicenna, was translated into
Latin and became the source for this

subject through centuries. A number of

*1 ] would like to emphasize the influence of other countries on Dutch pharmacy and the traces
that were left by Dutch pharmacists abroad. This introduction will therefore have an interna-

tional character.

*2 Professor of History of Pharmacy, University Leiden, The Netherlands.



medicinal works from the Antiquity were
introduced in Europe by the Arabs. Mainly
monks translated and copied these books
which consisted of regulations and collec-
tions of prescriptions. Especially, in the
first half of the Middle Ages, culture and
science were concentrated in the monas-
teries, due to Christianity. Medicine and
pharmacy took their place inside the mon-
astery walls: the clergy had traditionally
the task to look after and take care of ill
people. At the same time, Charlemagne
proclaimed his ‘Capitulare de Villis’, in
which the planting of medicinal herbs was
recorded. This stimulated the growing of
such herbs in our regions. Quite a few
gardens in the monasteries were transform-
ed into herb gardens and monks took up
the preparations of remedies.

Names of several medicaments as ‘Un-
guentum apostolorum’ and ‘Emplastrum
gratis dei’ still remind of a pharmacy,
closely connected with religion. The first
universities were founded around the year
1000 (Salerno, Montpelier, Paris, Padua and
Bologna). The influence of the Arabian
medical science was clearly noticable.
Pharmacy was a part of the study of
medicine. Founder of the university of
Naples was the emperor Frederick the
second of Hohenstaufen, King of Naples
and Sicily. In 1240, he presented regula-
tions for the protection and independence
of pharmacy. These so-called ‘Constitu-
tions’ officially regulated the necessary
separation of the pharmaceutical from the
medicinal profession. This was in fact the
birth of European professional pharmacy.
Pharmacists received the monopoly to de-
liver the medicaments. There came official
supervision of pharmaceutical practice and
obligation by oath to prepare drugs reliably,
according to skilled art, and in a uniform,

(85)

suitable quality.

All this has had an enormous influence
on the development of pharmaceutical pro-
fession in Europe. It is very likely that
the convents gave the first impulse for the
independence of pharmacists. In Holland,
in 1276, a man named ‘Anselmus d’apteker’
set up his own business in the basement
of the house of the Bishop of Utrecht.
Less than three centuries later, due to the
Reformation, the serving and social tasks
of the convents were taken over by the
hospitals. In the course of time, the pop-
ulation in our country grew and the
number of pharmacists as well.

Pharmacies were especially established
in the Dutch cities because the country-side
was too thinly inhabited to provide the
pharmacists with proper means of living.
They united in professional organizations
called ‘guilds’. For centuries, the prepara-
tion of medicines was to be very compli-
cated, taking up much time and also
practical labour, where, mortars, vessels,
distillators and stoves were part of the
indispensable machinery. The training and
pharmaceutical education were also very
practical. According to the rules of the
guilds, the apprentice had to fulfill a cer-
tain time at the master-pharmacist. In
Holland, the position of the pharmacists
was subordinate to scientifically trained
physicians: ‘Famuli medicorum’, that is,
servants of the doctors, they were called.

It was not until 1865 that in our country
an official academical study via the math-
and science faculty was started for phar-
macists by the laws of Thorbecke, a Dutch
politician.

In the long development of pharmacy
in Holland, one can clearly see influences
from abroad. I shall give you some exam-
ples, emphasizing on the medicaments,



because the most important task of the
pharmacist was, and still is, the checking,
preparation and delivery of the drugs.

that

pharmacists established themselves in our

From the moment independent
country, it was very important to have the
necessary curative simples in order to make
The

could stagnate because of wars or epidem-

the prescriptions. supply of that
ics, and pharmacists (and also hospitals)
therefore created their own herb gardens
in order to make sure that this chance
was as small as possible.

A lot of products, however, had to be
imported from abroad, such as saffran,
opium, manna, mummy, precious stones,
aloe, ginger, sulphur and gold. On Dutch
drug-jars from those centuries, we can
read about the origin of the preparations,
like ‘Opium thebaicum’, that is opium
grown near the city of Thebe, or ‘Mumia
vera egyptiaca’, real Egyptian mummy.
This so-called ‘real Egyptian’ remedy was
often nothing more than a fake-product
But: the patients had
enough confidence in it since they knew it

from this country.

comes from human being.

Italy was very important in the 13th
century because of scientific results I told
you already (the first universities were
founded there) as well as for its trade in
drugs. Venice was the center where the
products from the East were distributed
to our regions; certain names still remind
us of that, like: ‘talcum venetum’: talc
from Venice. The southern Dutch (now
Belgian) town of Bruges became the most
important trading centre of the North. A
so-called ‘cruydt-halle’ (Hall of herbs) was
established there. When the Portuguese
discovered the sea-route to the India at
the end of the 15th century, they became

the main dealers in spices and herbs,

(8)

although the Italian influence was still

noticeable. Drug-jars, made by Italian
potters that had moved to Antwerp in the
15th century, continued to be used.

One of the basic elements that was
needed for the originally Greek recipe for
‘Theriak’ (Treacle) was viper-flesh, which
had to come in our country from Venice.
It was there that the flesh of vipers was
used to prepare ‘Trochisci de Viperis’,
Those

troches were sold with a certificate of

Troches of Vipers for Treacle.

origin by Venetian doctors and imported
The first books

with pharmaceutical regulations and pre-

in the low countries.

scriptions came from Italy, where, in 1494,
the ‘Lumen Apothecariorum’ was pub-
lished. It was translated in Dutch in 1515
and published in Brussels as the ‘Light of
the Pharmacists’. It was a very popular
and much used handbook in our country
Another

such work was the ‘Antidotarium Nicolai’,

and its influence was enormous.

which came originally from Salerno in
Italy. It became the obligatory Pharma-
copeia for Amsterdam in the 16th century.
The German physician Valerius Cordus
used this ‘Antidotarium’ for the writing
of his ‘Dispensatorium’, published in 1546
in Nuremberg as the first German phar-
In 1614, Mathias de 1’Obel,
Lobelius, a physician and botanist of the
South-Netherlands, translated this German

macopeia.

work and it became the official pharmaco-
peia for Antwerp and Middelburg. These
are only a few examples, because pharma-
copeias from England, France, Austria,
Germany and Sweden were translated into
Dutch and used as a basis for pharmaco-
peias in Amsterdam, The Hague, Utrecht,
Rotterdam in the 17th and 18th century.
They form a good reflection of that time:

mirrors of time. Because one can very



clearly see the changes in the range of
drugs, natural products are being replaced
by chemical drugs. With the discovery of
other continents, new medicines were in-
troduced in Europe, and in Holland as
well, like Cinchona from Peru and the
Ipecacuanha-root from Brazil.

The Ginseng-roots were imported from
the Far East in the 17th century. In the
mean time, Antwerp had taken the place
The war
with Spain, which led to the ruin of An-

of Bruges as centre of supply.

twerp in 1585, made Amsterdam the main
centre. A direct result was the moving of
numerous chemists (and chemists were in
that time dealers of chemical drugs) and
dealers in spices and herbs to that city.
They became the dealers for the pharma-
cists. The pharmacists of that time had
the need of scientifically grounded text
books, because of the rising of chemistry
and the import of new, exotic simples.
The book of herbs, the ‘Cruid-boek’ by
the Southern Dutchman Rembertus Dodo-
naeus, which was used by all the Dutch
pharmacists in the 16th and 17th century,
New

information that was needed came from

that book was no longer sufficient.

France, where the chemistry-book by the
pharmacist Nicolas Lemery was already
reprinted 20 times. The Dutch translation
was published in Amsterdam in the year
1683.

about vegetable, animal and mineral sub-

Another work by the same author

stances was translated and published in
Rotterdam in 1743. Both books became
immensely popular in Holland.

During the time of the French reign in
Holland, at the end of the 18th century
and the beginning of the 19th century, a
lot of things were organized on French
lines. Guilds were abolished, city regula-

tions were replaced by national rules, and

(87)

the French names of medicaments were
used. The French introduced the so-called
‘Continental System,’ in which the sea-trade
was put on a restraint, which resulted in
the stopping of the sugar-import. Sugar
was an important element in the prepara-
tion of remedies. And it was fortunate
that just in that time German pharmacists
had discovered the making of sugar out
of sugar-beets.

After the liberation of the French sup-
the Northern and Southern
Netherlands became a ‘United Kingdom’
and the ‘Kingdom of the Netherlands’ came
into existence after Belgium had become
independent in 1830.
pharmaceutical handbook was published in
1852, called the ‘Pharmacopoeia Neerlan-
dica’ of which we use now the 9th edition.
In the 6th edition, in 1958, the influence
from abroad on this book was already

pression,

The first national

clearly noticeable; international cooperation
can help to create uniformity in the fields
of nomenclature, methods of research and
standards of quality. Such a strive can
lead to international pharmacy.

I have tried to make clear that interna-
tional contacts and cooperation have also
been undertaken in the past. I emphasized
the influence from abroad on pharmacy in
Holland.

examples of our influence in other coun-

I shall give you now a few

tries.

In the 16th century, the Dutch pharma-
cist Arent Claessen had an important posi-
tion at the Court of the Russian Czar.
The imperial court dispensaries were dec-
orated elaborately, and had a vast collec-
tion of jars and bottles made of cut crystal
with golded silver lids on them. These
bottles and the remedies all came from
Holland. Another example: In Rome, a
pharmacist from the Dutch town Delft had



An

important circle of scientists and artists

his business in the centre of town.

(and Peter Paul Rubens was one of them)
gathered in his pharmacy. In the cata-
combs of Domitilla, south of Rome, you
can find his name, signed in 1593 as:
‘Henricus Corvinus, appotecarius Del-
phensis’, (pharmacist from Delft).

At the end of the 19th century, several

(88)

Dutch pharmacists had a big part in the
development of the Japanese pharmacy.
They were the founders of chemical re-
search laboratories in the cities of Yo-
kohama, Tokyo and Osaka.
were responsible for the draft of the first
the

They also

Japanese pharmaceutical handbook:
‘Pharmacopoeia Japonica.’
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1865 (BEILILAE) 61, 844, 158 60, 054, 634 121, 898, 792 1,789, 524
1866 ( # 2 ) 74, 563, 674 56, 161, 807 130, 725, 481 18, 401, 867
1867 ( 7 3 ) 69, 329, 741 57, 895, 713 127, 225, 454 14, 434, 028
1868 (WIHHILAE) 63, 281, 804 61, 826, 275 125,108, 079 1, 455, 529
1869 (7 2 ) 67,108, 533 60, 139, 237 127, 247, 770 6, 969, 296
1870 ( » 3 ) 63, 693, 268 55, 294, 866 118,988, 134 8, 398, 402
1871 (7 4 ) 70,103, 077 66, 853, 161 136, 956, 238 3,249,916
1872 (» 5 ) 67, 317, 049 75, 288,125 142, 605, 174 *7,971, 076
1873 (7 6 ) 66, 637, 209 69, 451, 277 136, 088, 486 *2, 814, 068
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1888 ( 7 21 ) 124, 782, 893 92, 401, 067 217,183, 960 32, 381,826
1889 ( 7 22 ) 110, 884, 355 96, 947, 831 207, 832, 187 13,936, 527
1890 ( 7 23 ) 127, 093, 481 87, 144, 480 214, 237, 961 39, 949, 001
1891 ( 7 24 ) 134, 003, 863 100, 947, 849 234,951, 712 33, 056, 014
1892 ( 7 25 ) 135,101, 198 102, 583, 525 237, 684, 723 32,517, 673
1893 ( 7 26 ) 151, 362, 819 116, 632, 311 267, 995, 130 34,730, 508
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1896 ( 7 29 ) 202, 589, 994 131, 081, 421 333, 671, 415 71, 508, 573
1897 ( 7 30 ) 202, 828, 625 163, 501, 358 366, 329, 983 39, 327, 267
1898 ( » 31 ) 209, 579, 334 159, 037, 149 368, 616, 483 50, 542, 185
1899 ( 7 32 ) 264, 748, 456 194, 784, 832 460, 533, 288 68, 963, 624
1900 ( 7 33 ) 211, 070, 422 158, 996, 752 370, 067, 174 52, 037, 670
1901 ( 7 34 ) 268, 302, 918 169, 656, 757 437,959, 675 98, 646, 161
1902 ( » 35 ) 315, 363, 905 214,181, 584 529, 545, 489 101, 182, 321
1903 ( » 36 ) 326,739,133 214, 352, 467 541, 091, 600 112, 386, 666
1904 ( 7 37 ) 344, 060, 608 239, 486, 683 583, 547, 291 104, 537, 925
1905 ( » 38 ) 447,100, 791 227,888,197 674, 988, 988 219, 212, 594
1906 ( » 39 ) 410, 270, 082 236, 456, 739 646, 726, 821 173,813, 343
1907 ( 7 40 ) 416, 401, 369 264, 380, 697 680, 782, 066 152, 020, 672
1908 ( # 41 ) 349, 505, 478 276, 660, 403 671, 165, 881 79, 165, 253
1909 ( 7 42 ) 418, 158, 067 338,992, 814 757, 150, 881 79, 165, 253
1910 ( # 43 ) 462, 964, 894 380,833, 328 843, 798, 222 82,131, 566
1911 ( » 44 ) 471,503, 943 377,338,166 848, 842,109 94, 165, 777
1912 ( 7 45 ) 473, 097, 031 370, 520, 403 843,617, 434 102,576, 628
1913 (KIE 2 4F) 570,162, 557 403, 305, 546 972, 468, 103 166, 857, 011
1914 ( » 3 ) 569, 241, 382 356, 226, 629 925, 468, 011 212, 014, 555
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1915 (KIF4 ) 971.9  864.2  924.0

D OE(II R4 T/ET %2 H Tk b, 18854
(3¥R18) 7vb, F 7218784 (WA 11) offi
B EoTWwb. At d, ToiEIAD
8 EMI D KRE O ik 1 XD F H ZEALA R\
LRBZRETHAHH.

KEOWMM A HEOTENDEB EE, D
WFDOKRED 5> b, KIPNRAIHIZL DD

WMEEREEZX DL, TRMEDO ONREL

LTAPIZBMA LIS DTSN EELD
hs.
IHIES2RRELIEL XS5, 18784 (M
HB1D) X » 18854 (BIYR18) o [F4ARHH o Ml
o L WEH R & Ao 2SE AN A A M3
5 &, 140 DbBEAOALNMAEE L
THISATRL - T 5.
iR S LTS D, boaiE
3 AR OFEHETH B P L, BE « R
DUAMAFIB U 7cWIR b —BERCIIliE Lz

TENAS, SEHRIC I A E O A iR A ME o
DI EfEAAEA I hic L Bbhicu.
FEK, EEHBEEEIRLLEY, &
hoofEHKREOHE) MM LT, &AL
kg o BB, PUIIATE, MW KEZ TS
WOFED DA%, FOB s CIF i 2
X BB LT fiE o b 02, baiER
A I R offifg E0HBH Iz X 5.
gL D BRIEE T D K IETUR N TR
EETPRRLICEB Y THY, Zhizbh
EA~TIX/eL, WEFEHEDEPEEANFERD
CitoTWwhb. £, THEHTLTYD 148
2 [E 8 EDBMiE S DL B 525, RN
BRE LI\ T, Bl TIRIUIE TS -
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4. % £

RKERZOWTIE, HRIDVSHEESL X T,
REE R R e ETh .
—77, HhEOR N E 5k, 16164 (k IE

£ 4 KEOWEE (ki) » 50l & H2 EOA D E

£ % WILE (7) WAR (7) LA
18784 483, 500 140, 539 21%
Ceh 4 4 - BIA114E)
18794 529, 200 217, 800 41%
CbHE 5 & - BI124)
18804 613, 500 117,995 19%
(JH% 6 4 - BIA134F) 0
18854F 793, 815 105, 131 13%
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Total 2, 420, 015 581, 465 24%
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# 5-1 FE (ki) M & 0% B A O Mk

F R HEITYY R HoE1 T30
1878 57.40 13.07
(B3¥R114E)
1879 56. 26 11.35
(B ¥a124E)
1880 48. 50 10.95
(BI¥R134E)
1885 55. 87 15. 30
(B ¥R184F)
Total 218. 08 50. 67
Aver. 54. 51 12. 68
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LCHliasd b, 18954 (BAYA28) HIE#EAN
SHTET, RPTAEFRFOEELL. ©
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BCIIHEYREE, ToRHEERICTs. ¥,
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(Jek# 5 4E)
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i A H [} 1 F408% /1 (F9) 17240 (5%
TR AR 1007 20 28. 00 28. 00
i K " 16 22. 40 22. 40
P K " 13 18. 00 18.00
eIl kg ” 10 14. 00 14. 00
LY [N " 8 11. 20 11.20
5 i " 7 9. 80 9.80
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Summary

1. Most of Rhubarb which were used
as medicine in our country are supposed
as Rheum palmatum, a light grade of
Rheum officinale BAILLON, which was
called “Ga-ou” or “Gua-ou”. This is pre-
sumption based on its cheaper import cost,
judging from the volumes and costs of
Rhubarb imported to our country. It is
also considered that said kind of Rhubarb
might meet the environmental needs for
medical care in our country upon estimat-
ing its quality.

2. The export volumes of Rhubarb from
China (under the Ching dynasty) for
totally 4 years inclusive of 3 years from
1878 to 1880 (Meiji 11-13) and 1885 (Meiji

18) were investigated. The total import

(97)

volume of Rhubarb to our country in said
period corresponded approximately to 24%
of the total volume exported from China.
In comparison with the average cost of
Rhubarb per “Kin” (600 grams, approx.)
of the total exports from China, the aver-
age import cost to our country showed
back spread, except when considering that
the quality was lower than the middle-class.
By calculating from the Shanghai market
prices at the period referred hereto, includ-
ing export charge and expense, a pre-
sumption was obtained that the quality of
imported Rhubarb varied in the following
grades: ¥0.098 per “Kin” (“Ba-tei” Rhu-
barb), ¥0.112 (Sichuan “Ryo” Rhubarb)
and ¥0.14 (Sichuan “Hen” Rhubarb).
These prices are considered to correspond
to the costs of import to our country.
However, it is unknown, due to shortage
of the data, of which grade and in what
ratio these items of Rhubarb were quanti-
tatively imported.

3. Among the lower classes of Rhubarb
sold from the Provinces of Hubei and
Shaanxi to the Western countries as well
as to the domestic markets, the Rhubarb
costed at ¥0. 1428 per “Kin” was involved.
Although the quality of such product can-
not be clarified, it is presumed that the
Rhubarb of “Ga-ou” sort was dealt also in
the regions other than Sinchuan Province,
judging from the price of ¥0. 68 per “Kin”
for the first-class products and ¥0.544 for

the middle-class ones.
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Summary

The origin of inro dates back to the
8th century when yakuki, a medicine con-
tainer was imported from China and used
by high-birth Japanese people.

The yakuki was increasingly used in
the Momoyama era in the 15th century as
a tea powder container in response to the
then fluorished tea ceremony, which called
the container natume. Inro as the homo-
phone imported also from China in the
late 14 th century is a case not for medicine
but for a signet, and is unlikely the pre-
decessor of inro intended for a medicine

container.
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1) BEAM: ~rzvy, dRAGEE EK
(1979).

2) vavFavH— (F DMRF): L&k
filps, EUBNE, B (1951).

3) Ludwig von Bertalanffy: General System
Theory, Foundation Development Applica-
tion, George Braziller, New York (1968).

4) Hans Selye: Studies on physiology of
maternal placenta in rat, Proc. R. Soc.
London, 119, 1-31 (1935).

Summary

Evaluating the usefulness of drugs, in

other words, involves investigating which

(106)

part of the complicated, integrated physio-
logical mechanism of man the special bio-
chemical activity of the drug affects. That
is, man, who is a macroscopic entity, is
analyzed from the viewpoint of reduction-
ism. The testing methods and statistical
research for evaluating drugs have a para-
digm.

These methods are based on a logic in
which one effect corresponds to one cause.
They are said to be “scientific”, but are
they useful for making inspections from
the general viewpoint of a human being ?
Do these testing methods really target a
man ? “Some people cannot see the wood
for the trees.”

In this study, I have investigated the
method for evaluating drugs that grasps
the microscopic biochemical mechanism
linking drugs and man from an integrated
perspective.

The clinical pharmacological efficacy of
the drugs can be recognized from their
cumulative effects on the biochemical struc-
ture of a living body.

Drugs which are administered to the
living body cause various reactions. These
drugs respond to various microscopic phys-
iological mechanisms of a living body.
These reactions are finally integrated by
multi-level acceleration or inhibition, and
Therefore, if all

)

appear as clinical effects.
“pharrnacological\ specificities” of the drugs
which relate to the living body are not
investigated, a true understanding of the
clinical pharmacological efficacy of the
drugs cannot be achieved.

The methodology here is an attempt to
evaluate the usefulness of drugs by inte-
grating deductively the well-informed data

and the biochemical factors as a fuzzy set.
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3) BHEE, FH T AB@LZRkDC—EE
LEFEES S 0—, JuEHHER, it (1982).

4) PINBEER: e H27 572 [HoBEHfeou
T, EUEEE, H (1963).

5) FMRIE: RERDOHSTFH, v4=v A, J|
i, 128, 8 (1985).

Summary

Hippocrates thought a human being
existed not as a collection of unrelated,
individual elements but as a complex of

(1111)

He attached
great importance to the combination and

many interacting elements.

the quantitative connection of elements.

In the same way, on the causes of
disease, he paid attention not to each
separate primary factor, but to the action
on a living body of primary factors, and
took a serious view of their ecological
connection.

He separated medicine from religion and
philosophy on the basis of a method which
takes a comprehensive view of disease
and the patient. He also recognized the
complicated and integrated mechanism of
a human being and the patient intuitively,
and taught that a medical treatment was
ethical.

Hippocrates is evaluated as a great
master of medicine, and the important
viewpoint of Hippocrates’ medicine is to
grasp the living body as an integrated
whole. It suggested various backgrounds
to the system and the mechanism of life.

Contemporary medical science is becom-
ing more distant from truly grasping a
human being and the partient as it advances
scientifically. Studying Hippocrates’ medi-
cine is imperative for a new medical thought.
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Table 1 Drug Classification Based on the Integrity of Pharmaco-Activity and Physio-Activity

Biological system>

Bio-chemical

>Drug potency

Integrity
Class A B C D
Pharmaco-
activity c + H #
Physioacti-
vity + H + H
Specificity are possessed of;
of drugs - minor activity . low level activity « influenced by phys- |- drug activity
- Influenced by - difficult to evaluate iological condition |- drug response
unstable personal drug efficacy - unstable drug potency| - drug efficacy
condition
Specificity are possible to;
of clinicity |+ metabolism condition|- individual difference | - biologocal variety - evaluate clinical
- rapid resolution (drug response dose |- metabolism condition| parameter
- pharmacological sensitivity) - rapid resolution - evaluate
antaganism - metabolite pharamacological
- protein binding parameter
- evaluate clinical
trial test

Sha. EErmd, BEERIELEWE
W) T L ILESIUER Fig. l-a Ko, tR3N S
NVoOKER, PH, VHEL [EE2R]
BETHD, v bRBC X %S 7THE TR
KO ERE NS LTHD. ZDXHEH
25 &, BRECWhYE “2219” L)
BAE1IZ, RRZoODFCHYT 00 &
THAH. EWEESBEERICHED LK
WEWnH T L P, VHOMEIKE L, BFES
O HEHEERFE YL -T2 ETHDHM
B, IEM, BRI BT BEMT S
NHHUE, FoZ LIGREBENCH YR THD.

TR LT, CabARCESEMITE
il e r e Chart 1 W2RT X 5 7otk
BB B, EERIGOHTE T 5 EF Xt
DL ERNEE LRI S Z LhEL
b, £EEL LT DV iHMELk->TWw%
LD0THB. ThbboZ TIHEEENEDL
B3 b, RBRLER OB G
e BT B LTk b®. LithsT,
DX R b OBRE (b zid, R
LR, FHEENETHL D) OBA
1, BECEMTEETH L2 P AEDOK
EWIEELRRI, BRORIEL T 5 Hikm
YHAVAERD, BEELTOARDERNE
BRI 5 Z L IRARETH B, T DD,

(113)

b OB EECET I E S T —
Zh< 7 e ANHEB LT HERRE L 722,
Bk h b 0BEED &1 Table 1 1
AT XS IR BT bR 5.

CHIZET % b DIXEWFEYIEME L & hic
RIGT 2 EEDO LM F Gt RN -
REBRIE « I EM: % D specificity D 7-%
TR AR S h, BRZRCHE
R WS DTHAH. a3 vEDEFENE
WEPHEEL, £oERIERLH R ORK
WA RAEOTHERIXREETH 5.

BREZIEWIEMIEL T, EffofmHE
Wt Te & OB I A ERBRE DB,
FEHOENET vy WTEE O B SR
e b A A A& — v A%OFRF I X b EMEAL
Xh, »5MEKEDFAEHREICTE-TL S
L DTHAHN, FOIHEA specificity 1345
B B ERIGR ORI I 5D, BEIR
& U CoHEEERR EREECH 5. BEHNK
SHEFEOER, BRMCHmbhTWsH oM
DEFE S ORMFILELET 5.

ABEIHEED & A F A 2 — v ADEMEENE
W (GRER, G - S REEE R IEW IR T B
%) BORANEYEEOTCWEIMERT S
LDOTHDH. ZOHERITEAEBGEOET
BIGREDIENNRIRI B SO TH Y, FH



(1) Concerned with drugs
1) Bio-chemical characteristicity

(2) Concerned with a person

2) Potency (metabolism, pharmacokinetic)
3) Indirect activity (antagonmist, inhibition, others)

1) Drug response (individuality of physio-immuno response)
2) Physiological conditions (metabolism, absorption, excretion, others)
3) Patho-specificity (inhibition of drug activity)

Chart 1 Back Ground of Bio-chemical Specificity

FHRHI I FIRETH 5.

P bED Co b ABECE % 3R PRI
BFEAEEYLSLDTH Y, RERAKEEE
oo dp ke X b B H 7o fli A C & oS
THDH. ThbIFERBHHREIC X2 H L WET
DR RTH 5.

FREEEO—EBREC LS &b, MEAR
BB T, BEXLE &, TECESH
ThTwsb., ZohTEELIZIGEES O
EZN, BISHED B RN XA EIER X
55, AURORBOHET v —wH > §F K
WESEE LD, EHITDAD LS AT
BEREABEL T LD LHEIRS. %
7o, FEETSEERAVCR G ARG L, £ D
TFHEE LD THS. hITHRES
o BRI S h, £ OEE ISR
HH2TEOPEBE ST IR TS, B
IO BEENOHTEL VS RVED RS
DRFBRCBEN D, EECBT 2 EERW
B2 L, BEIEAGHER - PG LIS LT
Wiz £ 5% BRI X > TR LT
Wiz b o sik, Table 1 /R L73EH &
A, TihbbIW L e b &I oWT
DA IS BROWS D % 2 Jjie—
T53LD0TH5.

3. BEOoXYRECHTIEEOERK
i

I Tl AR5 € 2 ORI B,
BIRDOH DO —2DH LR & ik X723,
T TIXED X 5 IetE o FEBFHTT BTkt
U COEERH O RICFEDORBELX R T 5.

32 VURARETAHIFEIEEEOB

i, AL R RN 7714 <
Y IgbEE LT, BB SEK O KIGE
~, RIGERHE, oA IhTwE, KR
BN F L~ 7 = OAEBRPFER IO M
S>TWbDTH%. TOHE, £EORIE
FINBORAUR, RpEERTERLTED
BHAYZL THIELTWS DT, B
MWDy 2N T, 7 V¥ > 77 range O
FTCZhZABELTWAZ LIXHLNTHS.
2T, KRR THSH, EEITEE AR
BRENER T e LT, BfREo—i
BIEDKIGEEE RTHDOTH B EEZ 5.
BEORREL LT, 2 CIERSRIER
BRI L PUEME IS OV THRE 505 IR
R AT A -2 L LTI, © E#hok
HfsEE Val/keg) £ @ 20V 7 7 v A
Cl(ml/min/kg) % & h HF 5.

MBI RIED D DKM TH D —HED
MR —EOWEXMERT 5 & L 2 HET
KHLTO¥EWEROIRETH b, BEIX
B CTH D TR LT DAEEOPERIR G D
—DODIRETHDH. DM, WHELERE
Ak DG HNMNE b ) HVWE KRBT 5
ErLTi@EkcdbotExbhs (Fig l).

TEER 2 R B IARER38E &, YU E 3T
D Vg & ClLEHZhZThE 7R, L,
MY Rico»n Fig.2 Ths. Fhicks &

D YiAWEEYRE, SOROEMEED

Vo, CLEIZ D B REOHEND B L.
FRIEE 2 DIEHOMEEL NS L LD
B D 2 — v X O IEGFEEEFOS D &
Exzbhb., Tihobb, ¥EpEGFE M
Y (Cmax, C, Cmin), ZWHEMEHH

(114)



LE2FEZ b b Z LT, BRI RREE, RS SR OREE L ATRETH

BiRE, x v i5E - FIRR, R#3E 55,

DEALFERZETZHLL TV 5 2 &2 B EDEND, W ED X 5 ks stk
TIN5, SHIETTESH OB b & D EAEFREIRRED LB R 5
RECIDbDTHAS. EBEDOEFBITTCEE > TWBEDTHD,

2) oYM Ve, Cl oMBELY, B% & DR D G AR IEF SRR O 15 et

Drug —>—> Vd (Volume of distribution)

1 Kel (Bxcretion)

K cissasasssmssasssassassassnannespansnonnbasnsennssnsssnannasaontnensnanasniban s SRED SNEY
_ F. D Half-life period (t1/2) hour
Cmarx Va (1-efh Ty :
Blood lerel OB/d | T = gl _—
~Kel,
Cnin = F. D e T

Vd (1-ekel7)

DOSE (D)—>Absorption ratio(F)f~Yolume of distribution (Vd) £/g (Vd= ég ) —_—

K
Amount remaining (Aa )<Ab"“=1—f_h_|_rxl". Dn> Body clearance (CI)

Ab.min=Ab.nux efel 7

D
(Co=—)

(kcl=m)

t1/2

in the body

Unchanged body urine

D, excretion (fu)

|

to [

7,

Jdizzzs

Fig.1 Correlation and Clinical Pharmacokinetics

(Circulatory disease ageats, n=33) (Antibiotics except aminoglucoside agents, n=37)
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Fig.2 V4, Cl Correlation of Circulatory Disease Agents and Antibiotics
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Deduction Evaluation of Drug with Retrospective Access and Prospective Access
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Fig. 4 Deductive Evaluation from the Pharmacological Construction of a Drug “M”
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6) il B FBEHME, 24, 212 (1989).
7) RREE: EREEEY 27—, BEEB,
HT (1985).

Summary

The present testing methods for evaluat-
ing drugs attempt to inspect the macro-
structure in the pile of the knowledge for
the microscopic physicochemical reactions
of drugs. These testing methods become
more complicated and difficult as the micro-
scopic knowledge of the mechanisms of
The re-

sponse of a living body to a certain material

a living body becomes clearer.

is always true regardless of the testing
method.
research is not changed, the complexity of

Insofar as the logic behind its

research increases with the progress of
“science”. This merely means improving
the quality of learning. Of course, it can

readily be imagined that the thing which

(120)

is extremely close to the truth exists within
it.

In this study, I emphasized it is conceiv-
able that the present pharmacological
sketch of a certain fact contains the “truth”
at a certain level in its own way. The
level and precision of the matter depend
on the level at which the results obtained
by classifying and analyzing the informa-
tion are integrated and deduced.

In this context the methodology is as
follows. It is considered that the physio-
logical phenomenon concerned with a cer-
tain specific material is a systematical fuzzy
set of biochemical reactions to that material.
If it is proved that a specific reaction
caused by a drug is equivalent to a reac-
tion of the mechanism in a living body,
participation in the physiological reaction
of the drug would be proved indirectly.
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Yokusai Iinuma’s Herbarium of ‘‘Sabina Called in Market”’
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Mizuo Mi1zuNo*!, Toshihiro TANAKA*!, Eiji SAKAT*!, Yan KUANG*!,

Masaharu ENDOU*? and Jin MURATA*?

(1990 4£ 9 A 11 H3Z3)
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FRHd L LTRDO XS CEZFLEL T 5.
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* g BIRBLKZ:  Gifu Pharmaceutical University. 5-6-1, Mitahora-higashi, Gifu 502.
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Fig.3 Yokusai’s “Sabina”
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Fig.4 Yokusai’s “Sabina” and Similar Plants

LT, B REOELL T3 ico\LT
IR DEREE A 1T - 7.

ERBRHER

1. Sample MR RERY 4L
Eigc &% 7rxvReiFIL, %
XA TR T, WSR2 BZE
hn (Fig 4).

2. Sample DRERH RERYIFH
HEERIZEORET e LT, TEESH
TH5H. ZEMBEONMNZ, BitcgiibhT
W5, ZhbofEE, B,C o Podocarpus
imbricatus L L T\ 7o (Fig. 5,6).

3. FH{UEH DAL R

HEE W o 7 & FEO R et U CRE
FEod ok Podocarpus imbricatus, %4
b7 ekt UCERE J7 [ 0 b D 1k Sequoia
Taxodium

sempervirens, distichum,

Glyptostrobus  pensilis +  Metasequoia

|1cm,

A: Sample, B, C: Podocarpus imbricatus, D: Sequoia sempervirens, E: Taxodium
distichum, F: Glyptostrobus pensilis, G: Metasequoia glyptostroboides.



Fig.5 Diagram Illustrated on Transverse Cross Section of the Leaf

A: Sample, B, C: Podocarpus imbricatus, D: Sequoia sempervirens, E: Taxodium
distichum, F: Glyptostrobus pensilis, G: Metasequoia glyptostroboides.

Fig.6 Transverse Cross Section of the Leaf of Podocarpus imbricatus

A: midrib, B: mesophyll and margin.

glyptostroboides 12 - Tz, MHEMING 233% Bl
RORMCE > TTXTRED 5 b Dix Podo-
carpus imbricatus, —if/R%E LT\ 5 H DIX
Sequoia sempervirens ~  Glyptostrobus
pensilis T, KR R ZEACOREBEZ
b Dix Taxodium distichum, Metase-
quoia glyptostroboides 12 - 1=. Taxodium

distichum TiXBIR /s ER A B S hoie.

Podocarpus imbricatus TiXPIFC F il K
DBREELTVWEHDE, BELTCHEWHO
REEIhlc. BEWERESMEEL THE
L7y, ZofE[»qED bhte (Table 1).

ERE LU

1. TEKREHI® (& (HEF) ORt#H
BIE L TREARRB RBE+ s TH v

(124)

EF] OWTEREZIT> TS, & T
HENTWABBAL Juniperus TE 5 7 >
VBERLTWS., ¥2FEIC X - T+ 2
v v g% Sabina L L, 2 X IV vEY
Juniperus L3 5% B 50, BIE [V €]
1% Juniperus € 7 v VEELTHD R,
Sabina D4Rl section Sabina & L TH; -
TW3? ERNKHICR S5 Juniperus
%235 &L Table 2 D X 5127z 5 (Table 2).
BN X 5 TEA O D IR T
WHEMN, TEY 72> v] O, Thbb M
EFR] ZEWHETIYLELDRS. 2O
b, BELTMrer] w3 HDERELL
BHELTEDY, TRFEME oW Tix v
Erl] ERFILT Wz EAVEbRS.



Table 1 Characteristics of the Leaves

vb cu f(ep) id pa rc
Sample horizontal + all - - -
Podocarpus imbricatus (A) horizontal + all — - -
Podocarpus imbricatus (B) horizontal + all -+ - -
Sequoia sempervirens vertical - part - — +
Taxodium distichum vertical + part* — + -
Glyptostrobus pensilis vertical + part — - -
Metasequoia glyptostroboides vertical + part* — - +

*: upper vb.

vb: vascular bundle, cu: “cuticule, f(ep): fiber of under epidermis, id: idioblast, pa: palisade tissue,

rc: resin canal.

Table 2 TEARRH) K& RO €y 2 v VB (Juniperus) Ity

SRIBRRTE D e AER R o & e
AR )F itz Juniperus communis 2 X J.rigida
4 7¥ Wk J. sabina 4 7% J.chinensis
fckERE, ¥ {2y xrAX J commumis
ey 2oV Iict A 7% J.chinensis

2. IFERD M4E7)

Sabina ¥, LEHICE W TILd - EHIE
FHEOM TEEA L LTabhTne®. K
WOWFOM FHINER EIBEIL Ty 2
—A I, TY =4 v=v]®, T4402 L
STMBOMREY b L CEEEH4HE I
HELL. CoFEBRTvrer] 2H&ko-7kH
KOBDHVWXLRO—2TH b, BIOTILH
REFRCERRNEHT, 77 viELLTA
2=RY LA VE—IFH, ATFVIBRKLE
LTr—~v K—AZDTKRD X 5K
LT\W5.

Rv—EWRT Y. IR 7 AL 2
hE=J§A. —f7 Y, HF—E EHHLE
=7 BhEE, KW . “IEHEZ = b
ZEtR s my. BRT V. B FENE
. Fh=POREE, SR, TEALRATE
M7 W= o T MR 2 0 2 B = A AL
BTEA~FT 7T RE B =ik =4 o4k
WE 2. B A%k BAVAFEREAIE

M. H=BBI A, BT VIRFE

BR7Y. Bn, B YA BEITHER Y

A BIETIHER N A, Rk T H 7.

(125)

Z DRBIIBRIED Juniperus 4TS
bDEEZLNRS. FIoEEFIE [BREEE
KREFEF 7 A, BRI =Mk, F—MEI K
WALESLY | L LT, 3T CREMBOMER
FEZ TS, ORI ITd & 0 Y
[ Er] OFETONWTWL DD, A &
bhs.

a) THBEWESHE]Y TIIKEK 34
5 A21H O BEYESTILERES GRRED
2Py e Bl ML LR T
Wa. TR E ORI bHEZET 5 LI
EEATIRL B EELDNRS.

b) TREFELBMREARSEE? ORZ
Wi T ©rED v IcflT, BTNE, ®
EHh, B LI THS.

c) TREEHEREMI® D4BTX (¥
FA 2=2RY YA e~V E—A T
BHERRE ) A==, FE/ HrEE=0UU7
WIEA~D~2 510 7% 7 M7 FEA VA E={
Y, Wi BRIEY 7ML AL LEBSh,
13 DREREETEWE] -t EZD
ha., BOBRMAFEIRTE D Juniperus L
Exbhsb.

d) FHEARR#E)® ¥ Mver] &



LTRAaRBHEbhTW 5.
e) [I4F4)"™ 1Zid [Sabina (zeven
boom) 7] O ALNS.

BEDX5iE, Z0MEELy [+Es] it

e <k h, FEHICLEEIRhTW D&

Ezbhb.
3. [k#H—1 HEF{EFH ORE(KC
20T

o E B A R X g Sabina JBIEY
DIERI=IERAET S E IR TR D, Ky
LI RBE BT LT 5 deAh i AR % TR
Xl D7 T Sequoia sempervirens TH
ELTW52Y®, WEREESRR->TWa.
FERS LA v V2o 7 TEE L 7 Podo-
carpus imbricatus (3IEIEH T, &8 7
£ RICEFIL, EEXRA R, WEICR,
23D 5. HEE RIEHE D BEETIE CREhTT [,
MR o ARG RSBl 5 M T, AE
Wpb—F L. Thick T, BRI
DML, Podocarpus imbricatus TH %
ZEEB L.

Podocarpus imbricatus (¥, FEEEMEY
RE”w XiuE, REEREOWwHEE, IR
4, BEEAEEY, <tFas, 1V FRVT,
74 )V EVvEhfitTh Evbhb. Fih, #
AARFP I L X~ 7 YDET, vviH
— LTI E LTREShD D%, B
iAWY LFRHAUCEIE L ED L 51T A
FLEDOTHAS Hh. EANDER TV
Wik MEARZRBARY € 7 & 7R L KRB
ml EBB. b BH MEARL wonT
REHEOEEMAXEE?, TIKED
B TH - e ERIT O Bra I 2@ &
Wolt AR EZ LR D, WTFRIZL TS
BEHNENETH Tt ELDBRS.

¥ E

1 fRREE O ARKERATNCIGR S h T
W5 PR € IEFR) wi%X3 20
EEALYEBCAFTH ENTEL.

2. T OBRAREREOMHEY LB LICL D

5, SHBTRER I X OV ¥ #E 3 1Y i Podo-
carpus imbricatus L —3 L.
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3. fRBOZ DT ONTREREL2 A Y
EHTHHLED D, “hritwaf voRAE
RomE O E b T e b3, Podocar pus
imbricatus (L FREFEL LD A Vv FR YT
NI TOEBE7 o7 HTHLDOTHS.
ORI BB THAICHERLTE
e D WTIEBA LT 5 2 LR TEIeh

- 71z,

Abbreviations——cu: culticule, f: fiber,
id: idioblast,
palisade tissue,

p: parenchyma cell, pa:
ph: phloen, re: resin

canal, vb: vascular bundle, x: xylem.

E i
BELRARITH 5 BRI OEAR D — %
SEiciivie, RIBRERICE R#T 5.
BEXRB SV

1) ABFgeHAEFEH 110 £ (FLIR, 1990
F£8H) KTRE.

2) RREAER - EHELGERERRS: BB
RTE, B, i, pp. 60-62 (1984).

3) JbkSPuER G): FARRE, K (T), RE
e, B p.697 (1977).

4) dbktraEp (fR): HEARRB, A (F), RE
#, B, p. 761 (1977).

5) JeAPEER, RE E: REAREpRE, K
AL, RE-, KB, p.405 (1979); R
o, BAARB, FHERF, HiK, p.476
(1977).

6) TEAKEEAR: AFEEH, HB—EE, Hil p
182 (1935). *~

7) N.Chomel: Algemeen Huishoudelijk-, Na-
tuur-, Zedenkundigen Kunstwoordenboek,
Leiden (1778).

8) J. W. Weinmann: Taalryk Register der
Plaat-Ofte
Bloemdragende Gewassen, Amsterdam
(1736-1748).

9) A. Ypey: Handoek der Materies Medica,
Amsterdam (1811).

10) FHIIER G8): FHRIIGHE Bff), =W
EH4%#, %36, TRMIB, ILF, X85

Figuur-Beschryvingen  der



(1822).

1D UAC¥EE: RAEEE, wa3swESE
8, %43, TERTHILR B SR,

12) ¥ i RIRESSHCRERSE, K2
W (AFERER: ARE¥HRR, £33 HE
&, 3, pp.80-86 (1934)).

13) BHEE: FIEERER, Aifw, RERE
REM AL REE.

14) LEFH: EANS%E, AR, KAE=, REH
ZRAMEENBER.

15) $wARZE: FAFR, RidehrfEE,
JLIATEAE (1864).

16) BIEHREE (FR): PEESHH R E, H—
i, BHEEHRREE, Jext, pp.320-325 (1972).

17) BlEEHRE (@) PEESHY N E, $—
i, FHEHERE, 6, p.329 (1972).

18) ER#—: BAKARH, AUSBE, Hi, p
85 (1977).
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19) EBRIEHS: R&IFWFIEIE X b, No. 31, 6(1985).
Summary

The authors obtained the herbarium
which Yokusai linuma had recorded as a
“Sabina called in market” in his “Somoku-
Zusetsu”. The leaf of this plant was char-
acterized with the linear, entire margin,
stomatal line, spiral arrangement and not
twisted base. In the transverse section of
leaf, fibrovascular bundle were vertical
arranged to the longer axis and the fiber
were continuously covered beneath the
epidermis. These features corresponded
with those of Podocarpus imbricatus.
This herbarium recorded by Iinuma was

identified to Podocarpus imbricatus.
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The Transition of Psychotropic Drugs in Japanese
Pharmacopoeia (JP) (Part 2)
The Transition of the Standards and the Testmethods
of Potassium Bromide on JPV (1932) and JP VI (1951) and
the Comparison with USP XIV (1950) and BP VIII (1953)

Kiyohisa YANAGISAWA*!

(1990 =9 A 29 HZH)

1. FLL&®IC

EHL, JZCHELED b 2 EH o [k
e MREDOFERO—E%Y, AAIKERI JP)
ZHEUTRDEMNT, HL<nb@#Hs LT
Hubh, %o JPI 2256 JP XTI F CRkfe L
TR IR T B 7 r aFrhnn, Bibny
v Ak E )BT, JPI~IPV (B~
WD) wkiF s, oK RBRECEELS
OWkEFER (USP), %®EIER I (BP)
L OR AR BRE LEE Lich.

SEE BFEZRRKEBEELLLIPV
(1932) ~JP VI(1951) s} 84L7 Y v 4
DHE - RBREO EE L b V0 i USPXIV
(1950), BP VIII(1953) & m%fHicou Tk
BL1DTHRETS.

7ok, JEMEA BT D70, Z OO %
R ORITERIL, AW LI

*OHARIEL S
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2. & ¥l

F LR LICERZ DWW TR T - 1.

3. mER®ER

HiEH2 (FE1) OBEFEZREKELT, £2n
H# 3 ¥ T, TOMREMIEL .

4. = =

WK, TPV LIR194E .S b icHIE
AiEhit: JPVLR, ZFoREedic T,
1AV JPV ~o i HED, 55 WIidakBkik
DYIERT Tk <, KkED USPXIII % X
U USPXIV IZHEHLL T, 122 HACIRIE
Ihic. ZoiEk, #ko JPV FTodk
IE LR b, REERRE - i
B« HE&ORMERE IR &3 X TOREkD
FA Y « A4 AHFRNLLT A2V I HREY)H
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#£1
B35 vl " O 4 RITHE
JPIV | SEpadiE B AR Bk 1921
(1920) PMLERE ML
JPV | MR RUIE B AR 1949
(1932) PN NE TR
JPVI HATIE H AR ek fig 1951
(1951) HHERE - %K%EEE
USP IX | The Pharmacopoeia of The | 1916
(1916) | United States of America
9. Decennial Revision. Phil-
adelphia, Blac Kiston’s Son
USP XI | The Pharmacopoeia of The | 1935
(1935) | United States of America
11. Decennial Revision.
Easton, Mack Printing
USP XIII| The Pharmacopoeia of The | 1947
(1947) | United States of America
13. Revision. Easton, Mack
) Printing
USP X1V | The Pharmacopoeia of The | 1950
(1950). | United States of America
14. Revision. Easton, Mack
Pr_inting
BPV British Pharmacopoeia 1914 | 1914
(1914) | London, Constable
BP VI | British Pharmacopoeia 1932 | 1932
(1932) | London, Constable
BP VIII | British Pharmacopoeia 1953 | 1953
(1953) II;ondon, Pharmaceutical
ress

¥z JPVI o7 2V # ROk
#13, JPV ¥ CORRIERIH D & v 5
MEH I Z -7 JP L 3B ARC R Y,
R L OB O S TSRS L2
i BRI AR L 2 2K A L o TP
Y h B 73,

ZDXSRHEZI N JPVI THoioD
T, ZOEFKMBLFITI T 5H#K - RExko

AR, fEko JP L 2mEMcEb - 1.

¥ TRECROIGES « fEE & A i#es, n
Atk - BEEPRATR E o, FREK
REDHH I LB LTETFLRE X5
7o, fHx0RE BRI - 722,
#2, 3WWRLL X5 JPVI 0RALA
Vv A0k, Bk, USPXIV® o%
heZzoEFFRLA-LEX513E USP @
BEAE—HELTEY, ThTo JPI~
JPV THE TS hic b M EH o RALH»
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Vv A 0HKE « RREE, 2EMCHEZ A,
USP (c#8il U e i icfe = O#HE « Bk &
tote.

Zhux, JPV AfkE JPVICELE T
DIERE, HPWRPE D TH_RKIRD
BEC Ly, Wb L5 EMmERD O
Wixh, FORRELLT, baEHOEREY,
EH#RHTHEZ, KELIZHERY, ZOH,
IP O ENThhieh 7D T, HoE JP
DB « BT E o bRk ES, i
KEo USP L kx7ekEr U TLETC
WRILVWZ LS.

41 % ¥ B

JPVToRALH U v A0 TFRIT, 119.07
Th -0 L, JPVI T, 119.01&8K
FEXht. Zh&RERO USPXIP, USP
XIV 04 FHi3, 119,01° Th - 72 E Db,
USP el L= b X 5.

#7- BP VIIL iwds\~Tid, 119.0% &ALk
XhTEH, JPVI L0 USPXIV & i
RAHE LRI,

M THE Lok, JPIV XU Ch
L AEMADOUSPIX,BPV 0 3#& T, 4T
B3, 119.022 —FHK L TP,

= OUSPXIVTo4F& 119.0113, D
#o USPXIoHIE X Wik ST b
DTHb, ¥ BPVII TosTE119.013,
BP VI'® OHIE & YA I CELIOTH
5.

L7=2'»T JPVI KXot USPXIV &
BP VIII 04 FROK#L, USPIX I LT
BPV Afi#oXE, #EET, HFEIE
Efinrhrzhm bELckEREC b0 L HE
EIND.

1.2 & 2

JPV Tit, ¥0 &8O\ T [AKf7
100° = T izt e € 7 ~98.5% AL/ #i 7
AR Y TEEAL LHELTH O,
JPVI Tz, 110° T4 KRG ERT 5 & &,
KBr 9% bx &1 ¥ & g & h, USP
XIV o

Potassium Bromide, dried at 105° for 4

hours, contains not less than 99 per cent



#£ 2 RiLH vy a0k - Rk
(JPV, JP VI, USPXIV, BP VIII oxfk)

R afg JPV 1932 JP VI 1951 USP XIV 1950 BP VIII 1953
4 TeAHY BALH Vo A Potassium Bromide [Potassium Bromide
SFR HFRE  |[KBr 119.0 KBr 119. 01 KBr 119.01 KBr 119.0
o . 110° 4 B%Fiﬁzbfﬁ 105° 4 B 1Rz fd: —EEE 105° Wk
% & 110° BZHE: 99% LA 1 999 ). H QQ%QEE 98. 5%\
Vi 1:2 1415 1:1.5 1:1.6
ﬁﬁyu«uv — 1:5 1:5
=%/ —n |1:200 1: 250 1: 250 (o590 2ozt — 1)
(RAc¥) —REABRED A VY Al ) 7 A LB DR Vv A LB DK
B HRAK— ARG ¥ X CBALp o KIEHR % 53 5 52 HORIEEET 5
TR AR (F Vv at) R HED
@EE&—*EEE%&%
=2 4. IN/10 , 7=/ —n0.1IN , 7 =/ —W|N/50 , 7=/ =N
R AR PP S 2 S LU A St (i e
< — %A DFBE Ok EAR, 0.02N ShEA -
2 s <y 2B B NSO R0 S o5 e [Ty B A O M B
et A5EMTF [T (250 ppm) =
3) RARRHLT g 77 P R e DICH o BT 22 DICH o B 7o DI
» EeR [ Gy — Bt -BRREOEEKOEERRR —
i ZUW 7o LAERO. 001 % LA Z OHFIFR 10 ppm
Fryw TYFES/FENY Y A
5 RERE—>E L — — BIR—155 LA A il
. Fh kTR
R T SRR it e
6) 4V v ABHB-BAAL (B ) Y A KRR ) Y AT bR TR
AR TrREBRK CiRE
C KON Rk R 3 ) — — PO HRABRCHE
ﬂ:%_ﬁ’r*@?ﬁi—’wﬁ}iﬁﬂ:%:—» 7 wewkil s
2 HALSE — A _
o 8) aﬁ(t%ﬁ#ﬁfé?& gﬁ}iﬁf*wifg EAC oA Y
&b KBr 1lg 1ot it 5| b Uab105° 4 BEREIN/10 RSERSE, = b m
N/10 T 8 68 ¥g O HFZMR L 7c _RyEY
Lt - 83.2~84.5cc (KCI IKBr 1g (% 0.1N F{AF OREEHEL N/10
9) A %) 4R 83.2~84.5¢cc H|FA VT VBTV E=
PDEETDH O v LA CHET D
3.7ml L
— %5 ¥ ZD: + [t g 5
0 vk — [pmEoCKOR KBRS by yp
11) & = = = 10 ppm LAF
R - 110 4 AR B 1 %0050 4 nheg— | 2L EERI05°, 1 2
(&EME) KBr0.3g
R i o PRy itise Volhard YYLBRSE Volbard MR Volhard 3k
KBr 98.07~98.3%

1) MERBICIS T (>R L) DU, Toasrrit.

2) £3IBM
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#£ 3 Vv Ak X ORI OMER AR E
PV, JPVI, USPXIV, BP VIII oxfk)

15 il
) JPV JPVI USPXIV BPVIII

D #ERIE-8%E (x#HE JPV) o) o) o) @)

Ho|2) BEARKEF VT A ORI o o o -
A JPV TRELER

)
5 3) HILE—ASER K O A kTR o) = — )
N 4) BRI A R TR = — = o)

5) Solution of Sodium cobaltinitrite and acetic . . _ o
E acid—3E BILB

6) MLk TASANER > xEM o — — —

1) SRR A B — O O O
B 2) EFERARC X 5BLRE (RFRERERIE)

DEFRAK+ 7 esra—reak L ABHbo 6 O o o o

ft QEFRK+ 7 = 7 —VBR—A B — — — o)

3) Bk @Rk~ vV B L RBEORKSKX
L7} FLREI R AN ) Y ATALAD O TBLE | _ _ o

ABEA I VY O~
1i2)
of KBr® lar powder. It is stable in air.®
RIEE—H LTS, E—HLTW5.

—7J, BPVII T3, —7, BPVIIL &k Ti,
It contains not less than 98.5 per cent Colourless, transparent or opaque,

of KBr, calculated with reference to the

substance dried to constant weight at

105°®
LHEZN, JPVI X0 USPXIV ki,
% DB AR AR B L.

STFEBIVCOGEHEDHENL D,
JPVI 2R USPXIV b1 583, kK&
holctBbhs.

4.3 & I’

JPV T, D7 v RES HEaiT’
7 KRB, MR = v TRRRA =1
FEEA® LERBIR TR Y Y
A DHERCOWTORER, JPVI T, T3
R DL ORI, fEatEoBmEK T,
BRPTRETHS.° LWEShic. Th
1 USPXIV ©

Potassium Bromide. Occurs as white,

odorless, cubical crystals or as a granu-
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crystals, or a white granular powder;

odourless; taste, saline.®
EHEIH, JP XU USP LZzoitiiic
HTOERRZ LRI

UL, K EOIREKEDE N ERT D
DTHY, FlhhTEEIOEEHRE LI
T, BP 0oRiLH Y v 2D BB DOV T DR
Btz RLcd 0 LBbh .

4.4 F B M

JPV Ty, T4/ K —E4 /2 7r=a
— N =ERA P EHELTH D, JPVI
T, TR 1g 1%, K 1.5cc. 7A=a2—u
250cc. X7V €Y v bee CHITHI® &
HESIHh, zhd, USPXIV ©

One Gm of Potassium Bromide dissolves

in 1.5cc of water, in 250cc of alcohol,

and in 5cc of glycerin®
E—FH LT3,



BP VIII T3,

Soluble, at 20°, in 1.6 parts of water

and in 200 parts of alcohol (95 percent)?
LHREIh, TOBEEOMEES X OB
B, JP kXU USP L#EF0X
Rz bhic.

AL, RE & FEE O RN O AR
LidoThv, - BPVII OB FEHE
DWTORER, SFRERSIVCSEHEL L
HiT, YRFoEE DL - BB & S,
MACEE ET oL Bbhs.

4.5 R RRB

BAb» v v aoWRABR%L L LT, JPV
FTCHLTHEL WD ) v Ak JUR
e OB L, TP VI THE I —R
BREOHEBICB IR IEKAE S HIE X
iz

fob 2 ¥, JPV £LTRALD Y ¥ & OFf
BRBEIBHEBCh > THREIR TV
23, JP VI &4 TR, RGO KE R
1:5 1%, —BRAREFEIHD? Vv 2K
CRAMORIER BT 5 P LKIE S h i
Z OREERIE, USPXIV oBAb» VA
H5D

A solution of Potassium Bromide (1 in

5) responds to the tests for Potassium,

and for Bromide.®
E—BLBEE VX XS,

JP VI 7 & —fEaABR BIT i 3% S h - fER R
BTy, RIWRTLHIE, » Vv alfic
DT, REKIEEBEAAKFET PV 74
X ARG, BT oWTIE, TR
XA UBRIG L ERRK+ 7 r v AV AT
DRGNS, ThERBE I,

PEDX>diz, JPV ¥ THETHIA S H
EIRTWicHh V) v Ak XORAL) DR
KB, JPVI kT, USPXIV &k
MU B L, RO 15T
MENTHEIhICEVWX XS,

—7, BPVII #4& Tk, 84bh Vv ad
HERRBRIE TSV,

Yields the reactions characteristic of

potassium, and of bromide®
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EHELTWAS. Lidi-T, Bryya
DFHERAEB B ok, JP VI, USPXIV,
BPVII 3% L, Vv alik X0
WD TORIEEHRT S L5, Mg
TR T—HLTWBEE V2 LS.
BPVIII @7 ) v £, RAYOwHLDAR
By, £3wET Lo, JPVI, USPXIV
ERREIMBORICEHEL T3S, Ti
bbb, 7YV ABERET B RARIE®, &t
W) COMBERIBIC & ERAK+ 7 » 7ok
VARG, 3F/FE L —H LTy,
CofoRIEE LT, BPVII oh Y v Al
TiL, LR AL E RN & 3 il
B, R, ERAR+7 =7 -1
LRI & 2 BR L A B CHE S h T
7=,

ko X3z, JPV,JP VI, USPXIV, BP
VIII X35 &, JPV 5 JPVI A0
HIEIC Y7z > T, USPXIV ok E /sy
ZUFT, Bk BECHNSHEEIh TR
HRARD, BRI ELZ bR, Fio—
RSB EOHE B - HERABREO N Vv
245, BAORIES, USPXIV ic#ElL
T, JPV ORIEEREEUICHE L - 7.
—7%, BPVIII o#Eix, JP VI, USPXIV
LHBELT, WbhEromALY DO &
2, BALH ) v A OFERABREOBREYE L
Thh-si.

4.6 HiE R R
#2wRT X5, JP VI ofiERE T3,
JPV ©oF bV v Ak X OEAEEKRIH, &
B O eELIFLIBMIRT, 74P
y, REmHE, = v, E, B,
v, SV Y AKIUESEOA 8HRE L
ﬁ:o‘f:s’s)-

¥z, JPV mbfikli L THES R T
7Y, REME, = v, Gk, <) v 4,
FBELBORBRF LS, TNTHESI A0,
foexE, 7aAryoRBEEREE, JPV %
T, KAy b~ AROE AL BEET 5L
LT WP, JPVI T, #iig+ 7
=7 =7 2 vA vRETOBRARIGICHIE
X0,



wA ORI OWTIE, JPV F T,
SERBRERBRER»D KCl B LTEHEL
T 5, JPVI 213, MERBRO—E
BELTHEIRE. Thbd, KREET
ROEREBECIVERTLLEE, Tolg T
BT % N/10 SRR o &ix, 83.2~84.5
cc TlelFhiEabicv] Gaik oRTERE
%, KCl £ LT1%UT) LREIh®.

JPVI HED ZhbOREBREH, $X0%
DB IjEE, USPXIV Lizlid—HL
TWwb. ety wilsE HESBEORME
D5z TORFEREL, USPXIV & [[{—T?,
USP O##ENREN T LERT.

—7J5, BPVII T, £2RTLIIL,
TR, G, BEEBE, LYY,
AV v, gk B, eEBLIOHRO9IH
HIZ oW THENRT bR TWE®. Z ok
NT, FrU v, # RO WTIE, JP
VI & X0 USPXIV i3l 27 £, BP
OFEMERRLICIDE V2 X 5.

JP VI % X 08 USP XIV & 3t58@ 0 3R H
Th, FORBRFEL, TAH)BIVRE
Bt D\ TCiE, JPVI X0t USPXIV &
1ZEAE—R LTV, FOMOBEIERH
B (BiEste, <V v, EHw, e ©o
Wi, RBRAELLOCRERE R, JP
3 X0 USP Lixfic -7 BP A O #HE
NFT LR T Wi, 7ok ziE, eRORER
%, USPXIV % X0 JP VI T, 10 ppm
UFThotcnies LT, BPVII Tk, 2
ppm &L DREH R L < HE I hi®.

ko X3ic, USP o\ REY 27
JP VI 13, —fERBRE CoMERRYE, ES
BB e FABRES X OMBE Oy AR
s £ OFRBE OB AR L CHFRBRIEO
HWIES'? e &, £ ORBREATICE LS
B, ThboRBRIGEEHFA LI JP VI
£4&DRAN Y v 2 OfMERBE, 1L - R
BREoE T, JPV X0 b BHREE S —B
LRELLE Vw2 o, chickh, b
HftBTS ToOAMmOMER, KE<HEL
LD LBEINS.

—7, BPVIII T, #ERBICOWTH,
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MAWAL LR, COHEE, MEEOEED
BEIRFH A L e Ao S E R LA e Bl
BTHobDLELLID.

4.7 Z R B E

JPV FTHE IR T /s 2 - Tz i
COWTOHED, JPVI 2L Ihic.
Tebb (A% 110°T 4 BT 5 & &,
ZTOWEE, 1%L T ThiFhiEis by
EHEIh®.

WAL, Ad 4.2 ogEBE [110° T
AR5 & %, KBr 9% Ex &0
LHBBIRICH B, CoERBEDEEMY
T 5 ET, FoBERIKEVIDL
Z.L5.

T OWIRMESES, USPXIV O

Dry Potassium Bromide at 105° for 4

hours: it loses not more than 1 per

cent of its weight,®

LigEAE—E LT, chi, JPVI AR
USP Oﬁg%k? {FT -z Lwil { REE
LTWwaEnx X5,

—7%, BPVIIL T3,

When dried to constant weight at 105°,

loses not more than 1.0 per cent of its

weight.?

LHEZh, Zoitdix, JP VIk X 0'USP
XIV LHETFORCHHRD 7D, ZORE
1% TF &S #iE <, JPVI, USPXIV,
BP VIII @ 3 1Z—FHK L T\ e

Lo T, OB, REOSBEHER
CEWTEBEEOR W DEVZ X 5.

4.8 ® B %

JPV 2 CHESHhT L et ORIED
B ZED e ERREEY 4 - T, JPVI
Mo, ERENHCARRBRED & LTRY
B,

T OB BE, B O YA A TR SR
8T vE=V ARRERERELLT FH

VT VERT v =7 AT S B T

523 (Volhard #%:) 7' USPXIV 3 X 08 BP
VIII & AT SR ®. Fhebb, =
i, AEOERBEN NG, -cicd LB
hs.



AL, 3w USP ik, USPIX'™ 7
b, ¥ BP Tk, BPVI™ »oiHIh
b DTHA.

HRARERIC X D, LEEAi KK E s
SbEBhEYE -7 JP A, o JPVI Off
A Y T, T TEOVILFECEEYL
RLTWe USPXIV Ok E e 8w Z T
bDOD—DE 2 X5,

5 & 3 U

4LEo JPV & JPVI wkiF 5817 Y
v A DB « RREOZEEBL LW IP VI &
R o USPXIV, BP VIII & oxflbic>
WTOBRENS, OIJPVI okHIEC LD,
JPV ¥ CiEEX EFShic b 2 EMEOR
bh Vv ADBHE « HERIEE, SEITESH,
USP OAE Is B ZFT, 72V I HK
DHE « RBECERL, JPV XIhiund
A EREL LIz &, @—F, BPVII T
1%, JPVI 3 X0° USPXIV L ixRic -7k
BOREDOHNELXRFEL T £25, BL
M -1z,

I

ARBRICY > T, THRERZO R
e KFH—R2EEE OO, ZHEELR
Wi BASER S « IUEX B L, BA A
RA « MACAERCEIH L ET.
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Summary

Japanese Pharmacopoeia (JP) was chang-
ed drastically from the legal control of
inferior medicine to the guiding role in
pharmaceutical science with a great revise
of JP VI (1951) after World War II.

It was the study on the transition of
the standards and test-methods for potas-
sium bromide between JP V (1932) and JP
VI with some comparison with United
State Pharmacopoeia (USP) XIV (1950)
and British Pharmacopoeia (BP VIII, 1953).

The results were as follows:

@ The original standards and test-meth-
ods for potassium bromide in JPV was
revised on a large scale under the great
influence of USP XIV. The original stan-
dards and test-methods for potassium bro-
mide in former JP was changed in an
American system.

@ In this case, it was found that British
Pharmacopoeia gave a few influence for

the revise of JP VI
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1. # ]

19214F Banting, Best %, FEZIK o & i
X EFLLE MR EECI itk d
insulin OfF7EZFEH L. El Lillly #:oi%
% B - THIL0H ABRITIIERREE TR L
BRIRIGH L2 % & 5 KmAEELIRE b, 1923
FRIHRIRS L5t -Tc. Zood
T4y ) vEE P 213 DEXSE
B2 LRI TWS. dbkkBEUST
X, terYPREIVEFNESZORCT v
< — 7 REENT I\ T insulin DHLE LR
X vfTbhi.

insulin OARBIZEHE TH b, 192641
Abell® 1345 ILITEZ) LTz A%, Folu®Rik
X ootz D Scotth® (TR E VA
AT B LT DDy, BICANEYE o iy 2
FE LTHHL, sre vignrhie ks
SR TRV, I EDRESTILETIE
HHED T D, D WICH SR O A TE (EAL TSR DI

) 2ESEINE X BDDRERIFET
BHAHZEH DT LDTINBLIFERCRKELL. £
DLEECHWHDHIKIC X b BfE %
4 7 T O RRERE TR = v 2B L v
SO MBHE T X » C assay % 17\,
mg Y Y FIERAUCHE ELRICT LS
L7,

insulin ZH{LER S % & (EH O FifiksfE
WEL I H T L AR X, protamine zinc
insulin, globin zinc insulin 7g & o Hl
FIH B kit R KR LATC T Cicg S h T
W5, WRBRIIERIRERE O B 5 R B, R
o £ RS R EESR S BS LCE .
ERTH % insulin 7 VA F - T35
TedITiE, RERALED, B O R L %A
fEIhTws.

insulin ® 7 3 7 FEECHIDOBFFE 1L Sanger 1T
X o> Tirbh, 19554 iz —RlERPE X
i, TR OmEEC LD T 3/
FEFLFI O\ 2Gm C b, 7 % insulin 23k

*OHARFEFSE 110 FLIERFME (19904 8 A, L) wiswTRE.
*2 HAIESB L The Japanese Society of History of Pharmacy.
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b insulin ST E DB LMIC I AP,
X hice b insulin OBIEL AR D, U.
S.P. TIX19854- X », B.P. TI19884F X b
R Ih T,

D X 5 7o bR F AR F A I g D
HEHEET 25 b1, HEHBINS
insulin WHOFLM:, REMLHERT 5 D

TR E T BERHE > T 5 DHVEY B &

W THBE Tlt7ew. J.P, U.S. P, B.P.
TR % insulin OEYRBRTEOESIEBEIC
DWTHE LD CEDRERELRET 5.

2. J.P,U.S.P.,B.P. g% ® insulin %
Koz E

J.P,U.S.P.,B.P. [Z ¥k} % %% insulin
BE oI YR ofBrEl, £2, &

# 1 J.P. ® insulin Si%]

VI I T X X X BT 58K U.S. P. (LB,
’51 61 71 °’76 ’81 ’86* B.P. (FB) To4FH
AVYa )Y/ AVAYY o O
N . Insulin Injection
A vya ) VESK o O O O O O ditto
AVZ72 2/ 42 )V Isophane Insulin Suspension
j(‘[’ék%?%iﬂi%ﬁ& R 9O © © © Isophane Insulin Injection
AV ) VERH KM Insulin Zinc Suspension
SR AT © © O O O dine
a4 v o ) v Extended Insulin Zinc Suspension
ﬂ(@}ﬁﬁﬁi%ﬂi o © 9 O © Insulin Zinc Suspension (Crystalline)
et A v 2 ) vIllgh Prompt Insulin Zinc Suspension
m@?g@;}_{%}ﬁ © o0 o0 o O Insulin Zinc Suspension (Amorphous)
TREIVAV/V 2DV O o o o o Protamine Zinc Insulin Suspension
T KRR SR Protamine Zinc Insulin Injection

4 v A Y VK

Neutral Insulin Injection

* LYRY VLD, [Avya ) V] #R&GETA.

#% 2 U.S.P. © insulin $13%)]

XI XII XIv XV XVI XWI XW XX XX XX XX

42’47 °50 55 60 ‘65 70 75 ’80 85 90
Insulin O o O
Insulin Human h O (@]
Insulin Injection (e) O (@) @) @) @) @) (@) 0] (@)
Protamine Zinc Insulin Injection (e} (®) O @) O @) @) e) o) O
Globin Zinc Insulin Injection (@) 0) @) X ®) 0] o
Isophane Insulin Injection (@) @) o @) (@) (©) o (@)
Insulin Zinc Suspension O O O O O O @)
Extended Insulin Zinc Suspension O (@) O O O O
Prompt Insulin Zinc Suspension @) ®) @) O (@) (@]
Insulin Human Injection e} e)
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% 3 B.P. © insulin $I%|

’32 48 ’53 ’55A °’58 ’63 68 73 ’80 ’83A ’88
Insulin o O O
Human Insulin O
Insulin Injection o O O O O O O O O o o
Protamine Zinc Insulin Injection O O O O O O O O
Globin Zinc Insulin Injection o O O O O O O
Insulin Zinc Suspension O O O O O O O o
Insulin Zinc Suspension (Amorphous) O O O O O O O o
Insulin Zinc Suspension (Crystalline) o O O O O O o o
Isophane Insulin Injection © O O O O O
Biphasic Insulin Injection O O O O O
Neutral Insulin Injection O O O O
Acid Insulin Injection (@)
Biphasic Isophane Insulin Injection o

3wmRLi. b F< insulin BFIZREK L EEDLDTARERLSDTH 1. FEDOH

ook B.P. T1932 4Ek\~ T, U.S.P.XII
(19424E) T, W h b B RCRERE T LLAT

Th5H. JP khig hBRTIBIFETH - 7.

L LAEE TR WAHAEFEEOREL
e AR 0% 1R (19304, A5 4E)
OREREBADOEITIL [ v a Y V] KD
T D CHELDRKRAR SN S, 194841
AR L IREREERECE 1 v
2V VESRKL1S, 25, 35] BXO A
v ) vivi— FESHH ] (protamine zinc
insulin injection 1ZHHY4) @ 4 5 H HME X
T e

3. insulin QETIEEEEZICDO W

—cs,m)

19224 » ) ¥ | Banting, Best, Collip,
Macleod, Noble'” 37% & ol L 7= insulin
DONliXERTHDE, EHDYHFICK
TS LT o MBEEDS 2 ~ 4 Kefd] DR
oK 5 MBEE LV~ TH%H 45mg/dl 1T
ETFSE2THELHMHED cc Brd-T
insulin OB LEH L. b b HAEEER
e CoMHEIC X B EHKIZS AL bARR
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Fix, X HlfETRERL < v A K%
X b assay 2¢Thbhd Lol h, UHo
v ¥ O MFEE T2 $5EE & L7c 1 rabbit unit
D1/600% 1 mouse unit & GEXd7x.

19234£1C League of Nations Health Or-
ganization ® Standardization Committee 73
IO VANTREEBWTEHRYHE, trv bk
220 Insulin Committee DM L 7= Toronto
unit F7cbb [AE2kg OFH24RERHIEA
Lico - Ficf5 LT, 3 KL Kl
PR B S 9 MBS E VS F X% insulin £
1B LTH ] S ERBEINLAE. LLE
DORFETHEEMIVELTE T 7.

FER{E F O REBR D 2 % Wt - TERIREE ©
2B, X5 IeHBALCTIEARER LIERHI
t7z Insulin Committee (%, Toronto unit
% 3 CH| > 7§ fE% b - T clinical unit % %
U % human unit & L7235, 192348104,
DHEALAFT I 1 B L WD LR TS HOE
BREAFL & 785> T 5.

B O EFREE 192448k, K, Fv
<= — 7 D5 %A FED insulin 3B X b
BABMLICK, BRI O ELS 2T

>
—



#* 4 Insulin EREREFOLEE

HEE % W BER (B3R m H 71 i
1925  First International Five Research and Commercial MR 81 U./mg
Standard Sources
(U.S., Canada, England, Denmark)
1935 Second International Connaught Laboratories (Canada) #5 22
Standard
1952  Third International  British Insulin Manufacturers v < insulin D& 24.5
Standard HEEDOA—n-)
1958 Fourth International Thirteen Companies 52% ® 7 < insulin, 24.0
Standard 48% D 7 # insulin ©
fhdh A LR
1986  Ist International International Laboratory for Bio- v o# &, 25.7
Standard logic?l Séaniiards,l lglati:)ina‘lil Insti(i
tute for Biological Standards and <+ x 26.
Control, London, England, U. K. fidh Ly
S 26.0

STER10) ik D FA NGk L T19864E D 5% WHO Expert Committee on Biological Standardization
Report Thirty-seventh Report (1987) X bgjn.

WA L CRIE Lc e £ &, 19254R1C v
2% — 7 T 7223 T 8units/mg & il
EINICHEB R TS 7o fEdhr IR L <
8% = L% Scott 23R4 LicBEIT, HE
BEHESD S A y) » #ix H AT 22 units/mg
LHEE R, B4R T X 5 1T 19524,
195841+ #F4 Third % X 0% Fourth In-
ternational Standard 23l%E X7z, KR
i DS HE - T mg 24 H DI [a] B2
Hhn. 195844l o Fourth International
Standard (327 W REMRS D TH B Z L A
19754E 0 FA THIE LA, 19814F X b kit
Koo FEEEERE R OFIE S FHE S hic. EIHEM
LLTHBENS insulin (X v, 7%, E
FDOWTFR2 D insulin THD O T, EEEE
#EL A 3FELFIA o bhl. Th
73198641252 E vz The 1st International
Standard for Insulin TH 5. —HICH L
% v immunoassay 23K L T & 72 25,
bioassay OEH#ES, L immunoassay D EEHE,
AT TRWE WIS E & 5 WHO 11z
o FEREERE T bioassay FITHD = & W
7L, lst International Standard & 44 f}iF
tbotEzbhs.
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4. B.P. o4& ¥BE

RENETHAH=»EDOIKF S T insulin
BIF A I < IR L 7= 013 B P. 19324 1K
ThH 5. “biological assay” X385 &4 H
WMIBEs 777 X bhir LT Appendix
XV o—FE»nY4THNT, insulin @ “biolog-
ical assay” WOWTRHKIhTW5. 48
AL O HFEILEIES & LT i huin i,
YRV IY v, DFRVAR, FFTINAT =
F3v, €23 vD, BFEAEREMBRK)
EDGLER T3,

“Biological Assay of Insulin” ®IFH 1213,
insulin O JIfHL ¥ 9 F O MK F ¥ ¥ 7121k
= AR X D insulin £E#E S & D %)
A X VERTA LR ER TV 5.
“Suggested Method” & L T, 19324F it TIX
Y FOMBE THEOANLIh, =7 AK
LXK OL9MBER D HRE I T 5. K
ErREEMCE LTS “Suggested Method”
DEBXFES5TRLI.

19304Ef812 1, insulin D44kl P12 X
FXEHERREINR TR VERE LT
Wi X5 THBHH, B.Px vy ¥ ofkE
DORELZE L Tl X ERETEHE & D
AR T3,



#% 5 B.P. ® Biological Assay of Insulin Zi#{» suggested method DZFE

Rabbit blood sugar method

Mouse blood sugar method

Mouse
Experimen- Blood sam- Determina- co;xlr_lulslon Experimen- Blood sam- Determina-
tal design  pling time tion method ™M&1O tal design  pling time tion method
1932 Cross-over %1, 2,3, 4,}3
Twin 0,1,2,3:4,5
1948 cross-over ® hr o
Twin 0,1,2,3,4,5 Reducing sugar
1953 ¢ross-over ® hr O
1958 N O
1963 (@)
1968 (@)
1973 @)
Addendum Twin : GOD/POD/
1978 o cross-over 40 min chromogen
Twin GOD/POD/ Twin ; GOD/POD/
1980 ross-over 1125 hr chromogen o cross-over 40 min chromogen
Twin GOD/POD/ Twin ; GOD/POD/
1988 cross-over 1025 hr chromogen o cross-over 30 min chromogen

®: Percentage blood sugar reduction % Hi;

19394 DI, SRR HERHE o MR &
L, 2 OoRBRIEECES W IRRES
T LTCHECSWTIREIR. Tihbb
HHEAT S = v AP ClL probit &
Y rEE R & ) ARt “two-dose quantal
assay, simplified probit method” & L C5g
RENTe, v FOMBK TSR, SEHEE
WHE LT NTOERGT VAL TV 5
“twin cross-over design” % 19484 Cu b
BLHALE. RELRED AT A—=2LL
TIX19534F K ¥ Tix “IMBERAE /3R Al
HIh T

ThbDHEBCONTUL, JP.A 1 vy
=) VI 2D TR T 5 A 4E D
19504712, MREOH TR FE R 3 1L
FHETHTEY LTV EEY— (BERG
KEFIREE BT, AL (BlfEdL B K%
HEEHREE) oW X b FEMR RN T
RTW3?. Z oy, EEFHRCE VT
HETE e ST U AR B 0 B D 4%
Do TeRFRIC s T 2 BB T A M iR i i
DBRENERLICIETH 5.

GOD/POD/Chromogen: AE:.

B. P. 19534 LA <, Appendix o —
ETHh% “Biological Assays and Tests” »
BIC7e b OEZ L TTRIHA 7 “De-
sign and Accuracy of Biological Assays”
DFLB 2B v, insulin @ ¥ 3 O MK Tk
1% “Twin Cross-over Design” 0IF, < &
JREEHY. “Two-Dose Quantal Assay, Sim-
plified Probit Method” DIHE T, E£HIF — #
DI FEBIEBHL T 5.

Z » B. P. 731319714 T 17 © European
Pharmacopoeia 2% £/ & -1 T “Statistical
Analysis of Results of Biological Assay
and Tests” C&KicHAE»N Tk b, B.
P. [ o insulin O REREEDE 8 H] 2%
Wy EFbhTns.

B.P. 19734Eficxi4 %5 Addendum 1978
WCHs T, DU RS 37 S Y 7 BB 5 ALK
Shic. Tibb~ v A0 MBEEY HEST 5
HETHSH. v FOHERX3I~4 BN 1
TAR I\ T 28 X BRI O #F  §AER % E i
THZLLIRH->TWEA, KETE=TAD
insulin fCHHEESEL 2 7c D T, 2.5hr F&fd



BRXEBETE OB ORBEITV, 1HO
SHEKRTTDLORL-TWA. Tk
TRy FERAVLHEP~ 7 AR L R
eh, RBRATIHABPIMAIRELZ L]
LK EHERICS L TWwWs. ETEHT S
insulin B TEERE SO FIE CHIEET 5 &R
HEX DL by, BRI insulin I
405 (19884 T3040 ILfiid Shic
2, B strain 1T X - TE MR A F il
FRTREIRTS L5 CHERIATVS) T,
ARY) VR LT ABF L €5 ) — (25
21 F 720 50 p) A CIRERIRGE X b R I
T5H. ThEBEBISC TEROLT, 7HEL
JofndE 20 gl AT, FO T F U EHEREAY
GOD/POD/chromogen #: (glucose oxidase,
peroxidase ® "> » ¥ 3 L 4-aminophena-
zone, 4-hydroxybenzoic acid » #% (% AL
HRIER) THEERETS.

5. U.S.P. 0445

U. S. P. XII #' “Insulin Injection” % Vi
L7ch, EoAWBRikicii s = v KT
T Tk “Three Assumption Cross-
over Design” 23 I e,

ZoH R U.S. P.XILic 5 X #kh T
JPVI o [ vya) vIEHK] OERE
Y RITL T W5,

# 6 1R T X 5 “Three Assumption
Cross-over Design” Ti¥, #fkiLA8E i
D89.3%, 100%, 112% % &1s 3 REDOKRIK
oD, ThEBERYZX I TikE
T50T, 6FOEYEMES> DTHHLLLH
B RIGOBREREY 75 7 i\ Chflid B H
3257 £ A “Twin Cross-over Design” L b
B HETH -7

U.S.P.XIV TIHE E RIEDOBEGRD 7 Z

7 BN RD 2 HERHED LR U.S.

P.XV DTz B.P. Atk “Twin Cross-
over Design” 2R S h/z. F7-, Appen-
dix 1© B. P. [[{E® “Design and Analysis of
Biological Assays” &\5F2HEITHh, &
W 7citk s Eh T w5, U.S.P.XVIII
LB Tz o o) et T “In-
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sulin Assay” O—ENHIT Hh T, ERE
4@ “Insulin Injection” o IF 7 & “assay”
DOFML WAL L T T,

6. J.P. o4&k

(1o ) VEHER AR CD TR L
JP.VI o fidhic19514E 3 xR hilK -
TARL E, brAERERERAREOME
H (FkE#EREER) X5 HETTH - 1.
L7c2i->T U.S.P.XIII 22 J.P. HEDL
OFEHHRFE LTHEEL, B.P. tEicH
BT 5 R S T D TRV E B
nha.

FrSmEoFHEcs T, U.S. P.XII #
WAEF MR EL T, U.S. P. XIII % [E7#f
ARBRATR B CHE L. Wihd 4K
EREHEIFAEBEA LIcd o Tidie < 5
FERRELFIA LT o BIERE & /e
Sl D THY, RAREROMORELF UL
et B ERBELE TRV EB ST
5.
L P. VI o44ikEais U.S. P.XII o %
R HARTH ML R LT - TSP,
U “Three Assumption Cross-over De-
sign” WAL BE-FUEH © 77 7 7{F
RieH7- b, U.S.P.XIII T 3 fHa kT
PEH TS L >TWADY, ItEM,
3ETXHR TS EVIBRIERENHLTWS
ZLThHA.

= D fik s T, insulin BH 4R A
BRI 5 R, BRAEBKROTER, &5
B, I, 7 20RcE, € LEORM
s JLP.VI ¥, U.S.P.XIII, U.S.P.
XIV,U.S.P. XV, B.P. L 2% LT, #FAl
TR A IR IZEE L T 5.

U.S.P.XV X hENRDZ L6FICLT ]
P. VII <l “Twin Cross-over Design” =
FLABREERFA L.

Hi7E, insulin @K &1 % > 37 3 T insulin
DEYWRBREDOEE A T TFHEL LMD
it TERELLECER, MRS L/
HOEBIARTTROERTH 5.



% 6 U.S.P.iwkid 54tk o%E

Blood sugar determination

Assay design/Interpretation of data
Sampling Method

X1 Three assumption cross-over design 0 hr Hagedorn-
XZ]]I 1) s, U1 U-l: fEhifio 89.3% 1.5 Jensen
2) U1, S U2 #EHfio 100% 3 titration
3) S, U2 U3 HEHHio 112% 4
4 U2 S 5(4-5.5)
5 S, U-3
6) U-3, S
<FE®E>
o BB R — TR 3 Bl o iU
oty A 3 BT
o BB TREOTHNBRLE |
B D H MR AR |
R E MEORGRY 75 7 (3 A REEMUEMRTHES) i v THH
X1 1) S, L 0 hr Hagedorn-
2) Ly S 2 Jensen
3) S, M 3 titration
4) M, S 4
5) S, H
6) H, S

_ 2i (3 2oDlDFHE-1)
log (F3fifi) =log (AH5E FIfi) +%m:§:1'@ﬂ:—ﬁ}ﬁﬁfoﬂs

i=RiEDiEM 2 REROkOX K

XV | Twin cross-over design 1hr Hagedorn-
Sr | D SHTL unv 2.5 Jensen
2) S-L, T-H Y2 Y2 titration

3) T-H, S-L ys Y3
4) T-L, SH ys Yy
<FE®E>
Yo=—Y1+ Yo+ Ys—Y,
Y=Y+ Yo+ Y3+ Y,
Jiffi Unit/ml=anti log M x (S-H Unit/ml) xb/a
M=0.301%xY,/Y,
a; ORFHEIE (ml)
b; ?t%ﬁméma ThEAVY L) VEETHD, T-H 2L xo2ER
m

BRCRBRBHBOZ LML RE T2 (1)

X | Ak 1hr Automated
l :
XX 2.5 colorimetry

%5, #6, BETCEThZhRTISK,

7. mMEERIEEEDONT B.P. 0195345 % ¢, U.S.P.XIV ¥ T&

7 O MBHE T2 L 5% R ERE TO J.P. VI TiX insulin #4837 (Ohr) &4t

ME%, MEERIEES X O MmEEE DR b Hu % 3~ 5 [EDFIMATT, MBEE A WE L7
DEBIZONTDEEY TS, DO T—EORBRICET 2R N EEDLDTKRE
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Blood sugar determination
Assay design Interpretation of data
Sampling Method
VI Three assumption cross-over design 0 hr Hagedorn-
1) S, U1 U-1: #ENHHo 89.3% 1.5 Jensen
2) U, S U-2: #EHMDO 100% 3 titration
3) S, U2 U-3: #EHifio 112% 5
4) U-2 S
5 S, U3
6) U3 S
<gFHEB>
e CESR MRS B — A6 3 Bl o iU B (E
M= e AL x100
_ BREFRE O PR R
LS I TTRECTTE 7 S
R RREORGY 777 (3 AR TS v CHH
VI Twin cross-over design 1hr Hagedorn-
)EI 1) S-H, T-L 1 Y 2.5 Jensen
2) S-L, T-H Y2 Yo titration
3) T-H, S-L ys Y3
4) T-L, SH ys Yy
<FHE®E>
Yo=—Y1+ Yo+ Y3— Y,
Y;=Y1+ Yo+ Y3+ Y,
J3ifi Unit/ml=anti log M x (S-H ¢ Unit/ml) xb/a
M=0.301%xY,/Ys
a; FRHRIUE (ml)
b;gﬁﬂgi#&:h&4vv;uvﬁﬁf5?b,Tqi%ﬂbt&%oﬁﬁ
m
BRCHBREYBOZ Ytk E AT 5 (1)

D ote. THIREERC “MmEEAR” L H
HMLTRIED AT A —2LLTWELBLTH
9, U.S.P.XV 7% “Twin Cross-over De-
sign” HEHLTHRK, B.P. & JP. 4
AR A 477 72 b, HEHHE1hr &£ 2.5hr
O Al DRI TE B R b O EHiE (SERR
FT oD MEEEOFD) BRIED A7 2 — & &
LTHVWLh otk oic. BP. o=V
A @ MBEE % F5EE & 35 RBR SN, BRI
72—mE (EESIBE L R o ZE) L KiE
CHEIMEI T 5.

IEERIE DL B P TIR19484: i)k
F ] BHE LT\ AS, 19534E MK Tl
T XA HENERER T WD, Z ik
19504 fRIC A % & J JC ik LAA o> HBl JURE 225 5
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REXNODODH - LEERLTOZL L
B5.

U.S.P.XII 2»% U.S.P.XV FTi% 1M
WERE BT 5 REANRERIERE KO
insulin injection ¢ “assay method” 1=
“Blood Sugar Determination” DIEAH b,
Hagedorn-Jensen #: &\ 5 ZITH T Z 7c\0 23,
ferricyanide BTkl =2 —F2 b ) =1L X%
HEE M ERIA T, U.S. P.XVIIT kL
#1%, “Appendix” @ “Insulin Assay” DX
» “Blood Sugar Determination” DIHIZI
T E B4 M iU T ferricyanide D TE
RIE% Fiv % Jiik 3 7c b Hoffman 51943
BRI TWA.

CHICHENThBETE, J.P.VIXE L



P.XI % CG—# L T Hagedorn-Jensen #:'%
X3 MBERNESIERIh T w5, Ly
L P. O&RDS, H#ERIE CRECHV5 0.005
N FABREEF LV ¥ ABOWNEE (m]) 225
mbEsE (%) *MEATHEXB T T 5.
B.P.® U.S.P.iclbX% & J.P. i3, Mk
TUTE W RAC MR AR oD S 45 % BRI b A
NDEVHBBERRITTHS L5 THS.

4 BRBEHET, B2y 2 —5B Ll
POBKRBRAEN TIXmEQRAEX, WMHE>
BREBCRBCHIGL T, IEITE0HD)
SR X D EREIfTHR TV, BREEDOHT
BEREIBETHHZLIZIDHA, HEE IF
MERE % (RAET % e DREEF I L T T
5.

Hagedorn-Jensen (3 % (3o EE s R {bag

EREBLIDLEEZHELTWBEO0BRTHS.

B.P. B3 Ftcic~ Y v L H 7 A8l F
Yy ¥T7 ) —T= U ANLLBEOHMAIT - T
WBH, O EER/NERMEE T A R o
BcE R S, B4 RELEEOZK O
BDOBBELCHLRT LS.

8. # i
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Summary

Following to the discovery of insulin by
Banting and Best in 1921, various types of
insulin preparations have been developed



based on the progress of chemistry, phar-

maceutical technology and medical sciences.

Reviewing from historical aspects, insulin
was first included in British Pharmacopoeia
in 1932, in United States Pharmacopoeia
in 1942 and in Japanese Pharmacopoeia in
1951, respectively. Since then, new types
of insulin preparations were added and
obsolete ones were deleted up to now as

shown in Tables 1,2, 3, respectively.

(144)

As estimation of potency of insulin
seemed to be one of the most important
descriptions in pharmacopoeia, investigation
on comparison of advancement of biological
assays in these three pharmacopoeias was
carried out.

Change on definition of unit of insulin
standard

and transition of international

was briefly described.
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Summary

Ibuki-moxa has a long history. In Nara
the
name, because widely known in the middle
of Edo era. At Kashiwabara in Ohmi

province, then were more than ten stores

period it already was, Ibuki-moxa,

selling Ibuki-moxa, most of their store
names were Kameya. At that time Kashi-
wabara was a key point of a traffic net-
work. On the way of Sankin-Kotai, most
In Kisoji by Hiroshige
Ando the street scene in Kashiwabara was
described.  Shichibei

popular among the Edo era, who went up

daimyo bought it.
Matsuura made it
to Edo in order to peddle it in Bunka-

nenkan. As he made geisha in Yoshiwara

sing the song of Ibuki-moxa in order to



give publicity, he made itself more famous. is not too much to say that Ibuki-moxa
The ballad of Ibuki-moxa was recited in built up the culture of medicine in Japan
“Jou-ruri” in Kyoto and Osaka areas. It in the middle of Edo era.
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Summary -

Uiroh Tohchinkoh has 600 years history.
In the middle of the Muromachi period.
Chin Enyu, a naturalized citizen Chinese,
introduce it into Japan. At first he made
up Uiroh in Hakata, Kyushu. As Yoshi-
masa Ashikaga heard the reputation, he
requested him to visit Kyoto and gave
him a house. In time of Enyu’s son, he
went to Kyoto and he was in a shogun’s
service. Uiroh was also famous as sweets.
It was the start that the shogun served
Uiroh as sweets which the family Uiroh
cooked. After the Muromachi bakufu was



defeated, the family Uiroh was invited by
Soun Hojoh and they went to the Odawara
When Soun
was defeated by Hideyoshi Toyotomi and
the Odawara Castle falled, Hideyoshi
purged the member of Soun. But he took
the family Uiroh who had the prescription
Hideyoshi
had full knowledge of the importance of

Castle and they made up.

of Uiroh under his protection.
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medicine in Sengoku period. In the Edo
era the name of Uiroh Tohchinkoh became
widely known and it was the eighteen
classical pieces “kabuki” repertoire.
Uiron Tohchinkoh has been handed down
from the Muromachi period till today, and

in

it has created the culture of medicine

keeping pace with the times.
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Summary

In Edo period, there was a herbal garden



at Yabe district, Kumamoto. This garden
was recorded to produce Udzu and Bushi,
the root of Aconitum spp.

Now Yabe district, especially Hamamachi,
has not any historical places of the old
herbal garden. I studied the old herbal
garden at Yabe district, and found that
there were some fields to cultivate several
medical plants. These fields were belong-

ing to the Inoue, a pharmacist, and the

Watanabe, a medical doctor. Only one
place, belonging to the Inoue, was remain-
ed as the field at Shimoichi, now used
not for medical plants but for vegetables.
Near this field, Aconitum napiforme LEV.
et VAN. was cultivated.

As the results of this study, public
herbal garden, so called Oyakuen, was

presumed not to place at Yabe district.
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