074(1956)

(15
H R

#. X
@@;ﬁ}:’j&@ﬁ%&’ ﬁ%k\-%?%ﬁfﬂu (% lﬁ) ...........................................................................

--------------------- RIPEEAR, SRAR, AUSERI, BIRIEW, TR, WMMER, FHRZ, AEFMF--- 1
SEKPRRTIEIC X B ERGOEE (B3R KERL s 35 % = — FEORHE & X ofike>
T AT eeererebiieen B P PP PPN FEEL e 9
FEAIEIRTHEIC X B ERE O <5g14ﬁ) KEFBACETFD 1= 72 2 h—B3— A FLET P meees

v (5) ﬁi@ﬁgﬁkkob TR T T Ty T D P PR P PP BB LI, E‘E_J?Dﬁiy i%%g_‘ ...... 15
SRARRILA 7 b v SHTO ESERRENC I B8 (85 186D MW BHRP 2 Vv~ VR

HD 0—, M—J40F P 7 U e VDG erereserssoreesenisessrisninans ﬁ#%ﬁyi%ﬂﬂ;ﬁ¢ﬁz ...... 19
FHMRBIA AR 7 + A SHTOEFERRNCE T 5I6H (35 24#) MBI L 2RZEERHBD 7 73 '

N R JLDEREE +eveterreeteanire et e RIEssE, AUE, B 25
FRAMRBIL AR 7 + A GH OB %“ﬁ&im:@wbmm (B3 WY 74 317 hEHRGEOBYD

BT veevieneees PP PP PO IhEE, JOBEm, HeR 29
N YV Z Y VDA T @I T T 4 o crvrerrirerieiiiiiiiiieieeiistis e aaae FE Feeeee- 33
S T R R BT LR b m LD T R I TP § e ereereeene e e ettt et RE #5239
T-B.H.C. BlRIDE ~F 0275 ZEE coorereremermenini FESEIESE, {EiRS 43
F I v b 7T 74 ~ L DTERDIEELTE coveereerrrorernniesnsmmen it ettt RS — 51
Fiize=1+ 2574 —~RXBFTLEBHEMFBDOEL € ZRHIC OV T (B TER) e

T R T I T mmﬁﬁ%ﬁﬂ’ j(ﬁg? ...... 57

FE7 v 27974 215, FEREEAPO2T4Y, e FeaF4 vORBRER oo

............................................ e BIFEZSRSHE, KEPETF-61
Fe ZABHROD 2 F Y ORHIZDOUNT correerrerremi, IR, BAEE, R 65
U (Papaver somniferum L.) JURHARREED €V € 2 S HCRIETHERCOUNT e KFg=69
Fervw~= 7574 —I X5 Ammi visnaga LAM, JEEEy U VOEEEE el N

....................................................................................... NEEE, KR, FRREAT T3
HHERICOWT (B38H) HE< v ¥y = v AR VI AT VEBR X A RELERERUEEY 7

FUBRT X BHEAREEEE o cerr vt ki, SpPEEE- 77
VT VAR ETIER Y T VABERE S F A 2 v ABEOEERRRTE ooeeree BERS— Bl
BELZRIVEID=A 203437V eq (ﬁ)’ I, €& 3 VBl e Tkl 89
CAFFVHIFI © AT IS DAEEEAITEEER +reoerrreererrearae s enes s e e FFSe— 95
e AFFvilgide x;—q—'y@ﬁ&i%%ﬁ& ............................................................... _qzm%_‘ 101
AFN=T7 e F Y O (%g\,q' 3 yﬁ]@&ﬂjg%;’,ﬁ) .................... -jqﬁg-gﬁ_.' SR - 105
T2 =2ATEYY, 722 KRR 720471272t =F Y A0k (w7 Y viElo

BRHIEE, S AR e et eeren ottt e KRB —, . IRESHE - 107

_@mtvxkiélé&m(%lﬁ)_@m«vxam@uléxrv4foifﬁﬁ; g - 111
TR vVIR I BEAERS (F25R) B v v i BaA V= asVvEe T O Pl ¥

F O VDRRHY oo AT 113
4/—3%/mub5)}(4/ 7 V) FUALEHRoAE (1) efir v, 7rax vl

PRAREED AP vveevverorerresse dadialinne i, verereeeeena sz, MR, MBS 115
AV=2aFVBRe F72F (4 V=7V F) SEEAYMDOENR (F2H) o-fiF+ 7 AF iz

W TZ AT F BB Zﬁ#%ﬁf, BIETERG--- 119
/{/_.:xav—/@t b?/’} (4 v= 7,})@@{3A%@Aﬁk GEBER) a7 3 I RHEER <ooveererrnennnns

........................................................................................................ ﬁ#g,_cf;, BOfLIERE--- 121


motai aiko
テキストボックス
074(1956)


(2

,:\}771/\;/:/@%?%5-& 1. AR RIC L DAY T UV VOREYE e RylzE—-- 125
Ay FvevoEREE . MERET Y VX 3V vy v OBRBERC L OMORE R E O
2 VOO PO S S S PP PPV R P TSP PP FALEE— - 141
ITFERAEHIES L2 v OBSE (B S8 FEBINTEAHROFF ¥ by VRUAVY vy vERR .
S e T OO P OO ORI RUPPPRROIORt ERERE, slgi—, EERE.. 151
MTEW&%*»*/DE%(ﬁﬁﬁ)#MT@W&%$O#%zb//k0»/7vxxo4%/
BEHARIGE. X BAFEETDUN T wovererrerrerrennesoniinsiennnns PSPPI BiIREERR, HiligE—, FEHRE--- 159
RO 2 Y ROEE e e Ceennens eree s RS 163
A Ve Y VOBALSETILE (E14ER) IR B A Vo= Y VESEIDBIBE oo
............................. EIREERE, Wrrhihse, FWSE—, DORIITE], BIRE, fmk - 167
4 vo=Y v OELENTRE (158 FIR7 v= b XS 712 BWB7A V72 v{vva Y v
DAV &2 Y VDOTEEEE «oreerrerreeem ettt e e IR, FEismsk 171
4 v va Y VOIS (81858) ﬁ.ﬁ'f V¥a ‘) /@Fiﬁvﬁﬁi» it voa v volpsil ,
L BAEERTIEOVNT (D L)t e RIRERS, FRER - 179
BfaAs L v ORE (115D %ﬁ'xmﬂﬂ;ﬁqﬂ:@iﬂ%ﬁﬂa*)p%j{y:oll\'c P
....................................................................................... EIREERE, BTS2, fﬁ'ﬂ“‘ﬁﬁ“;" 185
$RERT < 17 A DEEERZOWT (85 230 FERFEOBIT X B8R T < v 77 & DYEEERE O
BIHIT D AT veeereeneernettesr i it e '?’@#EE JRERME. .. 189
fﬁﬂfﬁﬁ@"z)‘ v b@ﬁﬂﬁlﬂﬂ’@({l‘ob“f ...................................................... @#Efé’ ﬁ%[@ 195
FOKIBRERNT X 2BHtesgomse (8235 ﬁ%’f’ﬁﬂ)ﬂf{%}ﬁﬁ%{ékomf ..........................................
ettt et ettt tenireaeeereerrt e e e aerraaiaeaaes BEIRERE, B, EEE, FHE— @pﬁ@%, M. 201
FOKGSENC. X 5 B AETESOTIE (B39 HBLHO DEEOHBHEIC AT -rvrrrrrorosos
s e BIRERE, N, EARESS, REE, WHIE—- - 205
FOKIERERNC X 2 UREB i omtss (5430 SREbK, BRAUREROBSREGH R
e SEIREERR, s, EAESS, @%g, L. 209
KSR X A B REEROREE (5 58 BFOBSITERE LOBPHEPERPT e \
""""" FRERE, Nk, shilge—, BEIRE, BIAESE, FRE, KjEB—, AHE—, Bk 213
FKESRRR X 6735(53‘?3&5‘5%30)@?% (%56 3 BUHBE TR S NP2 BE & 3 A iFdo iG>
UATE teorrerrerrteaerereeteaateeee et traataattr e raan e EiRege, dhlgi—, BORE, P 231
FVYPPa — AL DI A v IEREEER O BRBREICE I DT e NS, HPIRA- 233
LRI OBHICEIT A% (5515 HRIEFIOFEMEZ v = F 27 F 74 DN T .
.............................................................................................. e JIEASE, FREBEKER - 239
&Eﬁm;_ﬂ,@;;@ﬂ» 7py; FETTFLE covevreereeseeoreeismnusiisissasisanasseesinanes eI, SEE.- 243
BEAMN & - L EROFTAERSE (B13R) MEek (‘f‘fr JAYV=)YRI)TST - FEBy... 247
,E’Eﬁmﬁ~zv@%ﬁ$ﬁﬁﬁﬂ‘ﬁ§d% (28 MERER (F57 2 1‘ v — BN RO R A
A A A A T L T Ht E#... 263
&Eﬁfﬁﬂ—zv@%ﬁﬁﬁﬁ‘fﬁﬁﬁ (%3ﬁ) fER RO RS 6%%"' """"""""""""""" 3k B 259
I 3 L 7 BEESEORHIT DU T oo s e o JUBRES - 265
BESERA X B S rh it L SRR b B U B RS RBIT DU T ceereeresses e W E Lk - 269
Fr B0 FUBREREE (23 v [ETTP [ [T o P, /J\JH%?.‘-E%%é-" 279
ﬁ%ﬁﬁéﬁﬁ@wﬁiﬁ‘kﬁﬁ'bﬁ%ﬁ (%Zﬁ) ...................................... ORI WS, WA 283
4 3 OFHRRC A b 5 EEREAHOME: 7 3 /ﬁéﬁoiﬁi ------------------ BSRE, PR TR 289
FHCESHKEIRC X BIRHLT 3 Y OBH] <o EFIZRE, TIHTHG - 295
Pgm[hum citrinum THOM @ﬁ%ﬁ{ﬁf& Citrinin BB T EEN T verreeerorerremmreereii e
B OO PPN ?Eﬂlll%— FEARTHE, FLEDS - 299
_;ﬁ%ﬂe’goﬁﬁf iﬁ%k\_gai-z,@fgg (%1_5&) Penicillium mgulosum THOM D—EUEDEEN



féﬁg ....................................... SIZLUE%: ﬁm{%’ i&'ﬁcﬁ;r 3, %ﬁgﬁj@, $Bﬂ””§?—‘ ﬁﬁ/\—'fﬂi
TR KOS LT BET A5 (5230 Penicillium concavo—mgulasum ABE 53R

HEEYIOFRE, FEEL e FUER, AEE, HH7 <, WEGE FEllk— BAE-

SRR ¥ YEREICHT BB (3 540 YIRS X 57 ¥ v Bt AhnHpl
IOUT, FH R D LRI S NI BRI 7 7 =~ ST

............................................................................................................................ @?7}'\'5{:’:
BEtEAER L %E?ﬁ-@:%&t"ﬂﬁ%ﬁ&ﬁu LOBERBRICDOWT (BETHD) oot %mg&% .

(3
305

313

317
331

Candida FED LRI ET§ 69’%&%6’3@??% (%13’6&) %Lffﬂi%l’gliv Vltamm HORERRC K

s 377 RSP ORTCTOOT T O TOURUIC SOR RV S VS SV PR PISURPIPTIN UL POV PP PSR TR ERACHE -

Candida E@{b¥%&V~E§?‘65‘%ﬁﬁE’JE¥%’E (823) 4% Candida lﬁﬁikﬁ? LR REHRFRY

B TRAL BRI D FEFIIC DU Tovvrresieesemminnssi BRI

FERTEEA] Gﬂﬂﬁﬁ%ﬁ%ﬁ ) OEEREC ERIRIS I BI3 5H758 (85 34 M MR Y 130 57
ﬁmﬁrpﬂ?5%@&%@%@&0%@ﬁ@%ﬁ%ﬁ@@%homf .......................................

- OBWEE, o EIRECHE RS, NEEER FiEES, HEE—, TR e, HAREE

FEHGRERA CRUEESEMIED DAY ﬁﬁtmﬁﬁﬁﬁﬂﬁ%vﬁ%? LWizE (B 48D MEEFERIEEL 2T
T BIBEIPITIITIDUNT +errrenrsraesesssssusnt st st s b s

e FUFE, FEEAE, EISCHE, AR WD, REE—, e, FHEE,

:&-m@ﬁp&ﬂ—;—5%@#@;‘“%{]@%%%&(_5@?%%&%@?@! (% 1 %) ....................

Elﬂﬁ?ﬁf, 'E'ZRKTEE, %ﬂa&jﬁ’ EE@M\ > ﬁﬁfﬁ%: /\E E.%r %Eﬁé—" ﬁﬁmﬁéx @#ﬂﬁ%; *%% i
DD R T ARG /o0 o1 Ui, EREGE, SRS WP

':l:gﬂ(é};bxﬁ Z na ¥ (Artemisia kurramensis QAZILBASH) OWHIEECRIETHEC T

”mmWmmmmmmmmmmmmmemmmmmNmmme, .............................. K=
EREY VT 7 SORMERES (55 150) HAREET DU T rrorerrrrrrme s A EER- -

BET v N OWRE L GEOTEBIBEIRDOUNT oot SPUT BIEERE, FME—-

HE%HSOEFEEKE&‘\K/@%W B R ERIT DU T e

L R A Eﬂ:&?ﬂ%ﬁ:y *EE?» 7}(5]‘% EW%%; FWFTE’ &%ﬁéﬁl

Vi I vEERRETAEE. 1. 225 vE, =2 VBT I FRUE X 3 VK oRBE FoAH

“mmmmmmmmmmmWMmmmWWMWMWMWmmmmmmmmmmmmmmg.mﬁﬂkm

31

- 349

{tﬂm@ﬁ%@ﬁﬁh’-‘ov‘f (EE63R). ,ﬂ:ﬂmﬂij & = VEBEDFESIEREARIT DU T revrerrrrrrronereriannann

................................................................................................ NS, B, R
H T B PSRBT AT DA T e iveeremrmnnnnnnins ‘ ceeerenneaas THES, BAGREL, LES, #iEs
CBARERRD A K 7 VA EEIROUNT «errreceentae s JHEAYE, i ERALE -

i #

7%*%%&@«7//mﬁmmkﬁagbﬁ@ﬁﬁﬁ@ﬁykqh ...............................................

......................................................... , mimﬁﬁg, Eﬁmﬂ, EE@}U\ , %Eﬂ"gﬁg, "“'ﬁfbﬂ

a5, AR, ATEERTR, ADKEE, RERHSEHME THRIERERE, ﬁ*ﬂ%ﬁ&%l h7

FIBET ORI DUNT coverresreemmne i (opsERE, HPELE, IR, BEIm—, AFES--

) 5 SRTTTIITITITITRe UUURIN OO TS PPN e 447

EBRE

EpE, ERGESORRIEEE, BMS0EMTNCIs 5RER, MESDRIUC DT oo



IR, Hk, T, TR PSR, S A v ) v 2 SCEOEIE (543D 167

A vva ) vORKENIE (B 145)"
ERpERR Y © 4 vyva) Vi 5 D BLEEY
BOR W M R OBH SL MO R — B WK
% ﬁ m,*** g& m ﬁ i****

Pharmaceutical and Chemical Studies of Insulin. XIV.
Isolation of Insulin Crystals from Whale Pancreas

Kakuma Nacasawa, Yusuke Takenaka, Seiichi Oxazaki,

Shinji Fukasawa, Hiroshi Asuisawa and Tetsuo SHiBaTA

4 vva Y VIESEOESE, 1926 4 Abel) | 1929 4F Harington?®) , 1931 4g Scott® &5z & b A:plka it
BESh, 19404 Romans &) 12 Xk D £ 0TI RE SN, BKROFILESH TR, 132 ALLTH O
AT TEAOCRE LT 5. RBHD & RIS LN AL, FEfEsteLHEEth % & Scotth) (1931) |
Lens, Evertzen (1952) 56 3ik~NT\ 3. EEBTOWTHERETEH S w5 (Scott, 1931)% . mE B A

(%7 o Stannius /M&2: BHiL Jensen, Wintersteiner, Geiling®) iz 1o THENE b, EEED O Y
@ Stannius /MEH S OMPERIBR LR, HAEFELHTEL D ESTUNEEL, 1 vya Y voRif
iz A B bhichole. BEOFEZ IIIREMMEL T b THOMBOHRTHOS 5 L, Gbhichlf
DEFWHBEOBREITE S BIERRIL L, FoMoER IV Ch{BHETE 2HE LIREL LRI,

BB v+, =7 vo Stannius /MELLODA vV va Y vORES[LIOWTIE, W SEIREE T 5FE
ThD (—EFUNARGIUIES MRS 5%, BN L Bbh sk L $785).

KRICREEIEN BD A4 v oa ¥ vOFERLR 2 W TR ZHELEOTNER b clk@Ew vy, T Erbo 4 vy
2 ) YOOV TEEE O 1 ARRD (38 1942 455 1 85> 5 2. 0~2.5 Bifiry, Jacobsen (1941) ® &

131 BrgE R 5.

WHELIEKEFE v v+ # A2 05 Balaenoptera borealis, Lesson Qs bI¥éEéﬁr é':bzsb“c IDlﬁ X
{Avva ) vhkiERET A2 LV CE DT CREET B Frx*

IR OB X 0T 1mg dfgl6HRI A S v oa U VIR 1 8% K EEE 2 cc &7k 180 cc i
ML, T brv120c %Mz, 10% 7 ve=7Kk2cc #&irk120cehmxpH% 6.0 L L, HE*FHL, B
WCBHRT v % = v 2450 (PH 6.0) 200 cc J: 0t 2. 5w/v94 EFEREEEANL 0. 75 con Mk, SEIRIC 24 By, B
2 ~ 4°DBE 24 BEREGR Lics, HRR DB LTE D, KEHR 5. 25 cch 2Tk 300 coiein L, BiFdo
BHEREESAWE Bcc, 10%7 v =77k 6cok Sk 300cck iy, Fic PHu 6.0 CHiET 5. SRR 245
M, B 2 ~ 4°0MEEIc 24 WEHIE LSt g 5 . (MR WL 665 me). Shaif v va ¥ v ORET,
EII0 X 51l & A LR tke R, 6 MoSRE X 2 v ReiET. | asvz?m_ R CIRE

*“"ﬁ Liciesddy, REEO 2 ERHEONSIINNBITEL - (Table 1.

* 1343 AR3T2, 11~19 (\An29) , 158uadss, 74, 177 (3L
** 2948 4 § HASRE A CH (BR2mE 26, 565~566 (m#m29) 14

Paper was read by the author at the meeting of the Pharmaceutical Society of Japan, April, 1954
¥ pE RS EABENRRSH
wHRx FEESL REMEBRSHMARTE o .
ARG D 4 ¥ a2 UV IRAREIR S b 0B L RS L%‘«‘ @, PR, Hrvyay
1 Physecter catodon, Linng J&fn b0 b ol fE& LAV W5 (BE), XRART oM (FBfS142A)
v B> HFRERO > 5 R, Balanopiera physalus, Linnd) ol EH e LTA v va I vEGOREL
FAOTWS:
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Table 1. Yield of Crystélline Insulin

No. of Weight of Totéal _unif's of Yield of crystal insulin
. . A crude 1nsulin in weight in unit
experiments crude inslin(mg) (units) (mg)g %)

1 65 1040 22 46

2 50 800 25,5 70

3 478.5 7656 2.5 75

4 350 5600 142 56

5 1000 16000 700.5 97

6 1000 16000 665 .97

Z OFESRICOWT, KREFERA OB T EREaREY WEL, 0.67 % ofir{Ei.

Rl IL 216° TR,

224° CATIRE L, BREMELIWERL, 231° THERSML, BE2lsd FAIIRHE .
SRSELHBHEEROT YV F A MY D X b HIE UickE R 100 iAo & 0.67me, 42 B0 HAEE
B4 voa Y vERKROEREIC T 5 HED ClllE LickE 1 medic 22.1 §ifrk&s.
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Summary

In this report, the authors isclated the zinc insulin crystals from the pancreas of whales (Belaeno-
btera borealis, Lesson and Balacnoptera physalus, Linné) caught in the South Pole Sea, with good
yield, The method was the following,

The crude insulin powder having 16 units per milligram, was obtaineé by Shibata’s method. 1 This
powder was dissolved in 180 cc of water containing 2 cc of glacial acetic acid, then added with 120 cc
of acetone and 120 cc of water containing 2 cc of ammonia water to make pH 6.0 of the solution
exactly, The precipitate caused was filtered off, and the filtrate was added with 200 cc of ammonia
buffer solution to make pH 6.0 of the solution, to which 0.75 cc of zinc acetate solution (2.5w/v7s
was added., After standing for 24 hours at the room temperature, the solution was kept in the cold
place (2-4°) for 24 hours more,

The precipitate caused was taken by the centrifuge and dissolved in 200 cé of water containing of
5.25 cc of glacial acétic acid. To the solution 300 cc of water coniaining 3 cc of above zinc acetate
solution and 6 cc of 1074 ammonia water was added, then the solution was adjusted pH to 6.0,
After standing 24 hours in the room teﬁpemtme and another 24 hours in the cold place ( 2 ~4°), the
precipitate was taken by centrifuge; yield was 0.665 grams, which was the zinc insulin crystals. As
it is shown in the photograph (see p. 172) almost all the precipitate was crystalline, and had distinct
crystal forms, .

The yield of the crystals irt the six cxperiments shown in the Table 1 (see p.172).

These crystals have the melting points of 216° (partly color brown) , and 224° (swell and turn into -

entirely brown) , and finally decompcse at 231°, turning into brownish black. The zinc content in the
crystals is 0.67%, the nitrogen (N), 0.67 milligram per 100 units!?), 1milligram of the crystals has
221 units, '

Received February 29, 1956
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Pharmaceutical and Chemical Studies of Insulin. XV.
Determination of Insulin in Isophane Insulin Injection by Paper Chromatography
) Kakuma Nacasawa and Sasao NISHIZAKI

EADRE 74V 7 (NPH) 1 voa Y VEHEO IEORERIERREO AR THEY it~y A0
¥4 vvED X b i T\ 5. Robinson £ 017"? I VERA vva ) VEDOWTERKZe< 574
CXhiBkd vea Vv Ay F2EHERERETHC L VEEL, ANREEMTHBCL ) ez s vEed
B Ui, 3, 3913 Robinson x4 voa V vIZIBHL, bAMEORECIL 4 voa ) viliERE
THET 52 LRWE L, FHEED WIS DA vva ) vOTHRERCND, SN, HOKFHE & b T
DA vya ) vEROWECTHER LSRRI TN S, '
 EEEIA vva Y VIETK%L Robinson X B rw<1r 37 CEELCLEEBLAMNy P OEEPRA
DIFFR OB, FIED OFETHEL, 4 vva ) vE 7.7~26.07 OFF T AR ORIBE & FHhE L 23T
BEHAHZ LEEHL, LORHOBRRWT, FUER LK L RA—FR LS 7 vEROBEFICERL, 2—-
2EREE 213 - SERBERITOLMEY Y Ay 4 V vk B LCEOMEL L { fiiE%E, LoksE
DEERAD L )/AIwE L 2B h0 T o cEETS.

E B o #f

1. BERRUBRRORRE (1 vyay vERERER (24.50/mg) 2RECHED, N/100 —HE¢ 200 u/cc
LUREEER O) L, TAV 72 v vva Y VEHRORS LBERRCIRIZLASA v ) vESE
TR D41 20 251 3000 r. p. m. CIROARE L, ERWE R e 5~ SR ARE LIk & N /100 — 15 C 200
u/ec L FRINIEECHRR UKL H®K (T) L L.

2. CORBRICHERALLENE ¥7 ABY—BOKICEIL, S5 0KERRCEIED WS DRHEAL
7o, o
FHEORWERNFIRC EFeEo B L, LO0RE L OBFRI bERFhOBEES Tablel RT.

Table 1. Calculated Value of Capillary Used

Length of liquia ' .
o o 150 | 200 225 3.00| 3.38| 400| 506

- fem) ‘
Volume (ccx107,) 8 11 12 16 18. 22 27

Unit calculated . .
from 200 u/cc (u) 0.16 0.22 0.24 0.32 0.36 ‘ 0.44 0.54

Weight calculated '
from 248 uymg (ry | 77 | 103 | 116 | 154 | 17.3 | 20.6 | 26.0

* mlAWrAREE 745 173H, $ 168k 73 51 ~6xH,
¥+ @204 5 HUE BAMZANRAATHE

PRRERIERA T ERBEFOL vy VX4 BT EHEL, SToRECIX ERTRTCIBUFeho
toﬁﬁﬁbﬁﬁ§bt.itﬁ@ﬁa&maum—oﬁmn%mbrﬁﬁmowa:a#gtuv.
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8. EBARfrE MK (Whatman No. 1 JU3REEFR No.51) 0—ilsh 6cm 0 2 & A ERE
2em G (S) & (T) L% 57 vAROIERFE, 2— 2 REonH 16 Fi (4 X 4) 3— 37@%@&%’&1
24 AL (4 X 6) ~BIE & F—0EME % Ao CEE ET 5.

i n-7% 7~ B K (3:1:4) OREBEKCEAERC X hI15 ﬁf’aﬂzm (#920°) T@Eﬁ Lﬁ.

B LA P B 0.02 95 T Ay Uy v P Vv (B.C.G.) KRR L, RIC2 9% BEKER
R L, AKy BSOS SEECPET 5 ¥ CREREIR L BT T8 S . BUREE 7 v = YIRUC
BT ALy b Dﬁﬂﬁ‘o&j’é“‘zg L, EfEEXHIET 254 F0RRSHEC/S. R 13§45 0.3 THofk.

BE LAY MEREFBERSROBILET 50 ERRC X ) HliERET 5o sE o TR AN
BIEL binw. XHEEEFRE No.51 ‘(Whatman No. LItk LEFTHB) ARy b OEHESRPR/HE .

Bl Ay b Mﬁ;ﬁzﬁ%ﬁ%fﬁmx L VL VvV TR = RELEDT, &RAHEy OB ED

BaHMMEL LTS IEH“O 77 = A~ X CERRWEL, ZOHMPFEE HED ARy O ERE L. L
Eﬁ@%’iﬁﬁi7 A HDPEETRLIC) b Area of Spots »1.01 0.4 cm?2 L}Hi_‘fﬁ‘z,

4. MEEHEOHFHMLED  FESRPROTE b, RO EN L0 Aino ST 55 a7 &

=Eﬁ®1ﬁdmrﬁkwm‘§:§%‘ééﬁ LT 7 vAROIEFIZEIT A&y F L, B~ 2-2 BiE0BE, —hb
Shi, Sli, Thi, Tli, %150 i HHOR L LCHIAOCME L. (i=123,4, OREOVFRNET)

a) EREORT HHEE FHERE LTH1~5om (BSHOREOES OFEEE T, ITHEHN
BIRIC S B & L a e LC 1.5, 2.25, 8.3, 5.06cm (FEEE1.5:1) DFEICOV CHE O B E Lk
(Table 2 L Table 4, Flg 1 &), ‘ . .

Table 2, Area of Spots of Linear Test

dose (cm) | 1.50 | 2,25 | 3.38 | 5.06 | Total
‘, 0.67 | 1.23 | 2.19 | 2.14 7.23
Area 0.84 | 110 | 212 | 2.43 6.49
of
Spots 0.68 | 147 | 211 | 2.87 713 .
077 | 1.47 | 179 | 3.33 7.36 .
~ Total 2.9 | 5.27 | 821 |1.77 | .21
Mean 0.74 | 1.3175 2. 0525| 2, 9425‘/

o (b Bﬁ%ﬁﬁﬁ%&ﬁiﬁi? % (Table3).
' ‘Table 3. Analysxs of Va.nance from the Data of Table 2

Adjustment for Means.......o.vveuee 49, 7378
.. T }

Nature of Variation df Sum of squares | Mean square
Regression 1 - 10.7825
Deviation
from Regression 2 ) 0.0976 0. 0488
Between doses .3 10. 8801 .
Between groups 3 - 0.1121 v
Error 9 0, 5615 0. 0624

Total ’ 15 11,5537
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0, 0488
Table3;bxr9 F=— 0.0624" =0.78<

M OEIERAER 2 RebTe (Table 4),

2 4.26 (5%
Fs 802 (1%)

i 4 1.5 ~5.06cm o FEWE ﬁ%ﬁ.ﬁﬁ“r HIXERRWBAR A B 5 bl vdinus.

» 3.0}
3
®
9') 2.6'
N
2 oaf
@\
-
s 1.8}
it g
=
[1~Y 114'
o
EIO.
‘I’ 1.0}
0.6 4 A " N
-3 -1 +1 +3
— log dose

Fig. 1. Linear Test

Lizhiotzh

Table 4. Calculation of Regression Line

T[] [
—8 074 | 4] —12 | 2.9 36 -8.88
1| 13175 4| —4 | 5.27 4 —5.27
+1| 2.0525 4| +4 | 821 4 +8.21
+3 2.0425 4| 412 |11.77 | 36 | +35.31
o| 7.052516| o |28.21 | 8 | .20.97

=0 o 0
§ = 1.763125 " 80 29.37
T
SSxx SSxy

b = SSxy/SSxx = Jpol = 0.367125

The Regression equation :

Y = 0.367125X 4 1.76312%

PO TEBSL2- 2 MBS RIMERE (1)2 cm, BHE (h)4dem 2HERICOT (ﬁﬁﬁﬂﬂ 1), 3-3
BEOHAIMEAREL 5em, AfEE(m)2, 26cm, B (h) 8.38cm (FEE1.5:1) %FE#Kico3 7.
b) 2-2@Eoilgs] Table 9, No.5” mﬁﬁi’ﬁ:ﬁuua b Al RO EOEREROHEMYRT (Fis 2

Table 5 Table 6 7).

Table 5. Area of Spots of 2 and 2 Amount Test

Dose S Si Ty Th Total
Area 1.00 1.79 0.88 1.62 5.29
of | 102 172 | 0.8 1.37 | 5.00
Spots | 1.10 1.56 | 0.94 1.80 | 5.40

1.02 149 | 0.81 153 | 4.85
Total’ 414 6.56 ‘ 3.52  6.32 ‘20.54
Mean | 1.035 1.64 | 0.88 158 |

S BGHOTTER e T 5 (Table6),

Table 6. Analysis of Variance from the Data of Table 5

Adjustment for Mean............... 26. 3682

Nature of variation ! d.f. ‘ Sum of Squares ‘ Mean‘Square
Preparations 1 0. 0463

Regression 1 1.7030 )
- Parallelism 1 0. 0020 0. 0090
Between doses 3 1,7583

Between groups 3 0. 0485

Error 9 0.1204 | 0.0134
Total 15 1.9272 ]
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2,0 —=Xx—:8
Cimeeems
1.8}

1'6_

0°1) sjodg jo woxy
=
N

1.2}
o
€ 1.0oF
]
Z 0.8}
0.6 - ;

¢y,
—> log dose
Fig. 2. 2and2 Amount Test.

¢) 3-3REDEIES Tabled, No, 5 DAL & DN, KU OFEFRRO AlART

0. 0090 5.12 (5%)
Table6 8 F =g g13i=0.67<F§ 106 El %

WO AR REITD sy, 180 THIlR
CZDEFRRZ T 5.
¥ = 1.33375 Y1 = 1.23
SSxx = 16 SSxy = 5.22
= 5.22/16 = 0.32625
“’l’ﬁnn&U&ﬁFO[ﬁUmﬁﬁii‘m
Ys = 0.32625X + 1.8375
Yr = 0.32625X+ 1.23
M= — 1—3—(?1352?215—2-3 = -0.3295 .
M’ = —0.3295 x 0,1505 = —0.0496 = 1.9504

Antilog M’ = 0.8921

2,262 %0, 0134
= azeose x 16 — O-040

—0.3295 , 2. 26x0. 11576 T (—0.8295) 3295)2
~0.96 F0,96%0.3265 / 0.96x 7

= —0.34323+0.41507
= —0.7583~+0.07184

i %0. 1605(%-3- 2%
~0.1141~0. 0108

Antilog % & %% 0.7690~1.025

PEo T3 5 EIRIRA (%) 1k
86.20~114.9095

(Fig. 3. Table?,

Table 8 £H7).
Table 7. Area of Spots of 3 and 3. Amount Test,
Dose S) Sm Sh T Tm Th Total
Area 0.71 1.17 1.74 0,61 1.33 1.63 7.19
of 0. 87 1.32 1.60 0,66 1.06 1.70 7.21
Spots | 0.80 1.06 1.89 | 0.67 0.91 1.56 | 6.89
0,67 1.23 1.82 0.60 1.12 1.50 6.94
Total 3.05 4.78 7.05 2.54 4,42 6.39 |28.23
Mean 0.7625 1 195 1,7625) 0.635 1,105 1,597 5; /

CRb HRHFE LA 5 (Table8).




iR, Wl 4 vva Y voSMEEnmsE (8158 175

Table 8, Analysis of Variance from the Data of Table 7

Adjustment for mean............... 33. 2055
Nature of Variation ’ d. £ ’ Sum of squares Mean square

Preparations 1 0. 0975

Regression 1 3.8514

Parallelism 1 0. 0014 A 0.0014
Curvature 1 0, 0083 0. 0083
Deviation from Curvature 1 0. 0042 0. 0042
Between doses 5 3.9629

Between groups’ 3 0.0138

Error 15 0. 2097 0.014
Total . 23 4,1864

| Table8pp F = 0.10 <F, 5 o0 E’fz/eg

F =05 < "
F=030 < "
Wik OWATHE, Hith, BEOXOEROEZBD LR,
2.0 ——x—:98 DThifh, RO OEFRRYENT 5.
SRR e Ys = 1.240 Yr = 1.1125
B 1.8F SSxx = 16 SSxy = 7.85
N b = 7.85/16= 0.490625
8
o 1.6t B T O MR D BV H AT
"m" Ys = 0.490625X -+1. 24
2 1.4 Yr = 0.490625X +1.1125
=3 5
w o 1.240-1.1125
Q M= — ——0719’0’6’25‘— = —0,2599
o L2} M= —0.2599x0.1761= —0.0458 = T.9542
I Antilog M/= 0.8999
o 1.ob _0.014x2.132
g & = (4917 x 16 = 0-016 ‘
< —0.2599  2.13 x 0.119 T (—0.2509)2
- 0.8f —o.’sm—i@a?ézgi/ 0.984x g +——16—"—
J ’ = —0. 264140, 2151
0.6 L ST -— ~—
(1) (m) (h) = —0.0490 0.4792
WEx 0.1761 4535 &
—> log dose —0.0086~—0, 0844
Fig. 3. 3and3 Amount Test, Antilog 2% % & 0. 8233~0. 9804
e THImEET 5 EEEA (%) &
91. 49~108, 9525
2 B & B

HEDm UTELREERERE <V X o ¥ 4 V VR BB L TRRT % (Table 9)
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Table 9. Comparison of Paper Chromatography and
Mouse Convulsion Method

Sample | Values by Paper Chromatography I?:::: | K?é}cll?gdl.)%;j\Mouse Convulsion
No. Factors ! (Pl € 0(38 Design 1 Factors (1; _e 0(;8
1 0.9993 | 87 ~ 115 2-2 | 0.9450 70 ~ 139
17 0. 8740 88 ~ 112 2-2 | 0.8494x —
2 0.8878 97 ~ 102 22 | 109 56 ~ 212
3 1.028 91 ~ 110 2-2 ., 1,197 76 ~ 141
4 0. 9904 90 ~ 111 3-3 ‘ 1. 000w/ —
5 0.8599 . 91 ~ 109 33 |y o oste 68 ~ 144
5 0.8921 86 ~ 115 2-2 ’} 0. 7704 50 ~ 143
6 1.032 83 ~ 120 2-2 0.9206 71 ~ 136
7 0.9217 01 ~ 110 2-2 1,216 77 ~ 139
8 1.024 92 ~ 109 2-2 1.006 71 ~ 141
9 0.9200 94 ~ 107 2-2 0. 8758 71 ~ 133
10 0.9175 o4 ~ 107 2-2 H 0. 8906 53 ~ 152
% - Showed the value observed for 90 min, with 25~30 mouse,
%% Showed the value observed for 60 min,
Sample diluted 8595 of No. 1...-..- Calculated Value = 0.9993x0.85 = 0.8494

% K

ERB LIV
itk No.17 13k No.1 % 85 Zil Lok €, REMEDRBR BT LN 2.5 %2 Th 2k,

kreik No, 4 IE—DOEERZHWT3-3RE LIHEET,
itk No. 5 KUK No.b” (X @—#lk% 2 -2,
LRThHY, ZOEERRIL3-3REDOHMN2-2HRBIL LTI WEER L.
REEBRRI< v Ay L v vERELT 50

HEDFIIRG 80 ~ 125 Z OERIC§ X TADL.
AREOFEL LT, 1) HESFHTLALERNTL A, 2) HEMXX <1@{K€¢!D4’ vva YV voeSEYER
+% L i b OIEREMNNS 5.

Lo LIFRK, I, RSO LD %@@9’%%&;6 RE f{R 0 EROWMEELEC—E T, b

KPEIENE L ST BTN D B
im0 RE (G LR UHEO 2Ky b REHFOL vva ) vO ARy LR LIS, Bikhof vva
YyvREy b EE—D Rf m&r«?mmﬁa@zam:ou\ﬁm&mz-m;ﬁm%z, LBbh5.

-
2)

.3)
4)
5)
6)

' o
PAYERAERS (BEE) p. 60 (1EFn26)
SAESERY, (1953) p.78, p.817
EMEERE, 2, (1955) p.274
EIRERE HE vERY So)IMEIR p. 242 (FEFn29)
Robinson, F.A.et,al. : Biochem. J., 51, 298 (1952)
HF %, W B : SEMNEk 74, 788 (FEFI29)
LEHEBR + HE

Comparison of the same Standards...... Calculated Value = 1, 0000

Koshimura, E.and Okazaki, S.: Pharm,Bull., 2, 65 (1954)

FEMEOIRERSERERK LN 1% Th ok,
-3 UIRIRT b5, TOMMEDMER1%

TRE L, PIOEDFHELVWEDTE v YAy 4 U VDR
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7) Burn, J.H., Finney, D.J., and Goodwin, L.G. : Biological Standardization; Oxford Univ. Press,
1950, p.75, p.86.

Summary

When Isophane Insulin Injection was chromatographied on filter paper, a linear relationship was
found between the areas of spots and logalithms of doses within a certain range (7.7-26,071) of insulin.

In that range, factors and fiducial limits of errors were calculated by a statistical method.

This method gave values close to those obtained with the mouse convulsion method for insulin
and less fiducial limits of errors, .
' Received February 29.1956
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Ay va ) v ORLENTE GEIsH)*
FOEA v v= ) v ORMBRERE, 84 ¥ ¥a ) ¥ OWEEEREITC 2T (201)
£ W 4 7 WOk 4E R
Pharmaceuticai and Chemical Studies of Insulin, X VIIL
On the Purification of Fish Insulin, and Physico-chemical Properities
of Fish -and Whale Insulins. (IPart 1.)

Kakuma Nacasawa and Sasao Nisnizaxi

sahi& Abel (1926)) [T D, Jensen, Wintersteiner (1929)2 %% 5 Stannius vk, BiR
29 35 M ST 2 DT b Y va ) VR RSk, RETRERED ORI B~/ 2V
s YA o Stannius MESUIIEEEIED DDA v o2 V) vHAEEBEHNO-»REIRTWS., R vy
2 U v ORSRBILEEEWERNITES , SR TSR L LTRERRET S 2 LR Ly, HHEXLO
4 vva Y vORBE, ERMEOBRLESRCENO04 vva ) vORKERELETRD L 5 MRSk,

P 5) PIHTHIC 38\ C Robinson®) ¥4 [SH LA v o2 ¥ vRER LI, 4 via ¥ VIRED RE iRtk
e, 4 va UV VIERRPIL, BEA vya ) vEMEE UM RRITE BT XS EERL),

RIS voa Y vD 60 %7 ¢ b VIR 7 A S VL L, PH 24 LT omMcBiTs#s & ¥4 Ukl
WERSUTHED, vV A4 VD CLORMEHE Lk, pH =6.5~7. 0EDRFE A vva ¥ Vit
WrH (ER2). ) o : o

FRERRA v Y2 VY, iR vva Yy, 29I Lvva ) VRGBS vl vva Y v RTIkS
Bl Fik7v=b 297 RXOVMRT IV BROBERUET 37 BOAEy rORE S LIS IR LIk
8y fEERA v ) V BRRIIAF I = VEHEEIRAMER 100 2Ky v BFEL, XIvdFfvva Y v
ik s v O v REEID I (R 3), . ,

BER 1. HEESA vva ) v, RS v ) VEROREA vva ) vORIKZ v~ 2275 T4 WX BRI
214 R C o ‘

a) BB BEEA v va ) v (2.6 u/me), kRS vva Vv (22 wme) KOS vva Y v (20.8

u/mg,- Table2. pH7.2~6.9 X4 % N/IOO-HIEZ 74 L 200 u/cc & Ui,
b))  EEEHRE SRR
- Whatman No. 1j$Eo—~in D 6em 02 = % Wi LR LR % 3| >o, n-7"2 7 ~
no gk (8:1:4) TEAMC Y D ZEMCHISHEERE, 7 v & 7 V-2 VKR TREABEE
1. ZnbHo RE ffi% Table LwHiT., v

Table 1. Comparison of Rf Values of Insulins.

Insulin Crystals from Ox |Insulin Crystals from Whale Insulin from Fish
, .
0.30 ° 0.23 10,15
Rf values 0.28 ’ 0.24 , :0.15
0.2¢4 . 0.22 ' 10.16

Mean 0.273 £ 0.230 0,153

o+ E1THaE A 73, 7~9 (HEFIS0) .
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£ 2. fEA vva ¥ vopH - X 55 _

a) fa¥i4 vva ¥y (12.5u/me) L35g 2 60 %7 4 b i HiERN: (PH=2. 05) I L C5R4nc i &
Uiz, ohie Nk vV o 2 RS LieB bR ARG TFhE ¥45, pH= 4G YRELEDT,
PH= 6 ~ 7 CRARDEE#7 L pPH=11.0 THRECREI & ftol.

it N-HiRa i & $4870h AP oM ¢ pH 8.1, 7.2, 6.9, 6.3 CHET 5 K& aiai LTE RS
DIMi% =Y A7 4 VI X DiRE L (Table 2. 720% Fig. 1), pH6.3 CHOAHER PHS5.5 & Lieh bl
B U0l D CEHEDT €+ vEML THBE B,

Table 2. Fractionation of Insulin through pH-precipitation
Total Units of Starting Fish Insulin : 12,4 u/(mg) x1350(mg)=16750 u

H APH* mg u/me Total Units‘ Units (% Concentmt?:n*
P P and £. 1. e, (9** %) cents
: its)
11.0 3.7
] 2.9 732 (78f128) 2710 16 935
.1 : 7. .
. 0.9 60 1 561 41) 1450 9 ‘ 1611
.2 . 8 i
0.3 150 (73%207 ) 3120 19 10400
6.9 .0
} 0.6 160 a8 3200 . 19 5367
Reco{rery from
mother liquor - 173 T - - -
Total — 1274 - 10480 63 —
Unrecovery — 76 T - 6270 : 37 . —
* Difference between two adjascent pH’s.
**%  «Fiducial limit of error,” The method used for estimating insulin in the samples was
Fig. 1 ' described in our previous report.” In these
’ " experiments, smaller number of mice, for example,
- ("] about twenty, was used, so that the f.le. in
this column was found rather large,
socol *** Total Units/ApH
o ' ( b) N4 vva )y (7.8u/mg) 200mg K 60 % 7
t v 30ce ki, ) LAROBIERL L.
7000F , ’ CORENE pPH=10.8 OB CRAL LD & &
TR BHIRA VRS oM T pH=8.8, 6.9,6.4,5.5
oo CHREL, ThENORDCHET 2 E LA L
e THEoT.
o i PH 8.8 ORBE LD % ¥ 7 4 ) i(pH=10.8)
o LU T 5% AT LicObPROMRE ML T pH
7.1 & LaDaRELic & SRR 35 me, Wi LR Y
socl pH5.5 X ULCihiiih 23 mg ZEIX L.
HRASORERSY Table 3. K° Fig. 22w,
1000 I
: 5 ¥ : s W u
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Table 3, TFractionation of Insulin through pH-Precipitation
Total Units of Starting Fish Insulin : 7,8 u/(mg)x200(mg)=1560 u

*
pH LPH* mg u/mg and | poe0) Units | Units (%) | Concentration
f.le*(%) (units)
8.8 14.1
i 19 3 (o5ilay 480 3l 252
591 0.5 26 ELiaTy 395 25 790
6.4 } 0.9 21 (*1:; 2 357 23 400
5.5
10.8 .
: : 3.7 35 1 35 2 18
10.8 J 3 2.0 ('***) ’
s po 7.1 1.6 23 SR _ _ _
8.8 l . . :
5.5 . ,
Total | — 139 - - g1 -
Unrecovery ] ’ — l "6l , — - 19 -

* See Table 1.

**  The pH 10.8~8.8 fraction was refractionated into two fractions, pH 10.8~7.1 and pH 7.1~
6.5,

*** The fiducial limit of error could not be calculated because of g> 1.

Fig. 2
‘wook TT
mT
|
w0t
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00}
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o
%
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g —
i s 7 [ ] i0 i1
ive
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28 3. HHESEAvYa v, HEEfdvea Vv, v f v Yy, =rel vy ) VOIEENKS
ORI v+ 374D

a) EHEOFHR :

BEA vva V) vy N-ICE» L, 7 v AR LCREN ARHA LESHERED T LL. #0
kD BOKML Table 4 iR, |
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Table 4, Hydrolysis Condition

units/mg s?rﬁi)gé‘&?é 6\1\71211:118116(22) Temp. (°C) HydTrci)?;rZis?(fhr)
’Insulin Crystals from Ox 23.6 18 : 0.9 110 8
Insulin Crystals from ‘Whale 22 6 0.3 110 8
Insulin from Bonito Fish 15.3 35 1.0 120 15
Insulin from Tunny Fish 16 30 1.0 120 18

b) RBAERME

OISR R K L CHRE Uy SR N TS 2 { DR UHMER<.

BIREYSNE No. 51 o Ao EFHE X D R 80 %7 =

MoK EHBR (4:5:1) TRBALL.

RSy A3 0.2 %= ve F Y v-T"2 7 _;»rmmsm L, 100 L CEBmE k.

W 19 EmEO7 I JBmEEASLTENL, 84 vya V) voika@mzs L SEHER L TELRIc AR
v + OMEEIRT I BEAD ARy P EHIRERLTRA vva U vihoiih7 3 2 Boflgeie L.

£A4 vva ) vHOERT 3 7 BOMBROLOEE (RE SRCREYEE) LEELIckiRY Table 5 1R

7 —CEBRL, Iﬁkéﬁ%mcnﬂ’ﬂ J -

3. :
Table 5. Amino Acid Composition of Various Insulins
Amino acid | Color of Spot | 1noglin Cryetal | Ingulin Coystale ol | ol

Ala - RP H A H +
Gly RP 1 +# +# #
Vat "~ RP H# H R I
Leu . RP it A R H
lleu RP H H H# H
Fro Y + 4 4 it
Phe p 4 4 # H
Tyr Br W W + St
Try RP — - — —
Ser ' RP S ReIR 4+ +
Thr RP 4 4 +# +
Cys RP - 'H‘ + 4
Met RP — -+ — —
Arg RP o + —+ +
His BG 4+ 4 + +
Lys RP 4+ 4+ + +
Asp RP + + =+ -+
Glu RP H# H H# i
RP : redish purple, Y : ' yellow, Br :* brown, BG : bluish gray

1, &, i CEEL vya VY viRDnT %15%’&@%&kl b ma v 757 %_’ﬁh"ci‘bra@ RE fili% b
BTHeE, 14 vva YV VIIRIHCRIMZRL, 4 vy Y videhk D%@ﬁp\Rf{g%mﬁﬁ,g@M v
o ¥ VIR DITE L ERCRIITR R LT,

2. Avva V60T vOT7 A YRR E Licth pH 2B ER L'Cfika) pH W+ H K5
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% Lof-2 & Table 2, Fig. 1 05 k5 pPH7.2~6.9 XARE oM EDEL4ED, X 1mg 4 hpH
frgnd pH11,0~8.1 KAMIAED TR, DH 8. 1~7.2 X5t his hE ¢, PHT.2~6.3 RAMIFr & s\ i pH 7.2
~6.9 X5y pH6.9~6.3 XGXE—IREOHAZEE R LTI, 3CREINOAM (37%) iz x A XE
Recovery from mother liquor L8+ D L ¥ D7 2 b v EBTHHCET S L Bbh b, X Table 3,Fig. 2 off
Fz X B L PHE.9~6.4 ROCHFEFIR S L4ED, Xlmg B ORifusid pHB8.8~6.4 RG2S
{ PH6.4~5.5 BHChiLmRLic. X pH10.8~8.8 RH44 XA LT lmg= 1u ‘CHEDTHMA R\ Z &
i, COWBRELL VELTIERE VD 7A» VRMERYRETE S LEbRS.

3 L, HAvva YV vORRLI YA, =5 B4 voa Y VEDWTERLOIKS TN OV THAL
PR ST T 4 RAOCHBIERRE LT, £OhREENRET § JBOMELYIE U, B4 vyvayy
B A7t = v L BbhAHHIC ARy FERRL ¥ IYFA vy YV VBRI FuPvD ARy L
B 53 < . ' '

b [

1) Abel, J. J., Geiling, E. M. K. : J. Pharm. Exp. Therap., 25, 423 (1925)

2) Jensen, H. Wintersteiner, O. and Geiling, E. M. K, : J. Pharm, Exp, Therap. 36, 116 (1929)
3 KRR« A vva ) vOFMLRENEIE 144k ¢ A3 74, 171 (181)

4) RS GEIREOKS ¢ 355, 62, 287 (RRRILT)

5) ERAERS, VEWSEER : A5 74, 175 (FE3D)

6) Robinson, F. A. et al. : Biochem, J., 51, 298 (1952)

7) RRERS - ASS 72, 11 (FEF029)

8) Lederer, E. and Lederer, M, : Chromatography, Elsevier Publ. Co. 1954, p.74, p.197

Summary

1. Developing ox insulin, whale insulin and fish insulin by n‘butanol-acetic acid-water through
the paper chromatography, the Rf value of ox insulin was a little larger than that of whale insulin,
while that of fish insulin, distinctly the smallest.

2. From the acetone-water solution of the crude fish insulin, several fractions were obtained through
precipitating in various pH and biologically assayed by the mouse convulsion method., As a result,
pH 6.5~7.2 precipitating fraction had the most activity, showing in Fig. 1 and Fig. 2.

3. The amino acid composition of insulin from whale, * bonito fish and tunny fish was preliminarily
reported ; the result was shown in Table 5, from which, methionine might be present in whale
insulin crystals by paper chromatography and the existence of tyrosine in bonito fish insulin was
doubtful,

Received February 29, 1956

* F. Sanger 1§45 LEFRETOME (1956426 A 5 AN g, BlRLofE CHHErnaatUiclivg
voa ) VRSSO LD L EDT ¢ /R LEFINFALC (7Y v Ao 8~10 ks Thr. Ser. Ileu)
>R PIAPANE, B ‘

* According to Dr. F.Sanger’s private communication (dated June 5th, 1956) in which he wrote
on his study on whale insulin crystals sent from our laboratory, it appeared that the whale
insulin had the same structure as the pig, namely three amino acids in position 8~10 in the
glycyl chain were Thr. Ser. Ileu.





