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Pharmaceutical and Chemical Studies of Insulin. XXII
On the Crystalline Protein (Cryst. TC) Isolated from the Crude Tunny

Fish Insulin and the Amino Acid Composition of Cryst. TA
" Kakuma Nacasawa and Sasao NISHIZAKI
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Fig. 1. Crystals Isolated from the Crude Tunny Fish Insulin. (Cryst. TC) (x600)

®  S213% @ &gk, 75, 99 (1957)
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Fig. 2. Assay of Blood Sugar.

injected 200y /1.7kg (Body weight).

------ X+ injected 4007/1.8kg (Body weight).
These rabbits were fasted for 20 hours before injection and injected Cryst. TC intravenously.

Fig. 2n 5 Cryst. TC XA veva ) vER A =

8% 3. Cryst. TC O_—oz7u=<x b7 4~

VIERR BIZ & A LR &N,
5 18 OB & b W—FHkE A, B—%4T 54

vea) vy Cryst. TC %% 3{EF OB LicisEsy Tablel wxi.
Table 1. Comparison of Rf Value

Sample Rf value Standard deviation
Ox Insulin 0. 446 4+ 0.050
Cryst. TC 0.279 + 0.023
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VERREED R N S W ic v B ORI 2R, ~— 8
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Fig. 3. Paperchromatography of Cryst. TA.
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ﬁﬁﬁ%%ﬁ (Cryst. TOOB X OHLE TAA v 2 ) v b OB (Cryst. TA) o7 < /
D™

Table 2. Estimation of Amino Acids.

Spot No. } Color ' Estimated amino acid
1 v P Leu-+Ileu
2 PB Phe -

3 Pink Val
4 Pink Ala
5 BrR Gly
6 Pink Ser
7 G His
8 P Arg
9 P Lys
10 PR Glu
11 PR Unknown
12 P Asp
13 P Cys

P : purple B : blue Br : brown G : gray R :red

Spot L1k Leu ¥ Ileu ® A » +TH B,  DEBGLEETIZY S DETE L.

Spot 211 Spot 1 243 & A PBE LIoAt, EIE TR Y, XIEERO RiEr X —FT 50 CPhe X HEEL.

Spot 3.3 Val, Spot4 3z Ala¢h 5.

Spot 513 % D RffE X B L b Gly LHERET 5.

Spot 6 (375 R E < L bEFAR—EETH DR, HESRERO RIE 2 ©380> 5 Serx Bbn % .

Spot 7 ixie h RE XA O RIE L B30 Hise #HEm L.

Spot 8 3 Arg, Spot 9T LysCh 5.

Spot 10 1/ P X W HASTRSEROREED B Glur feE Lz,

Spot 11 (L IFEEBROFEE L RICHST 5 DI d RATS 5.

Spot 12 {3 Asp, Spot 13 j% Cysr #= L1,

O Tyr OEERSE L SR AW EET 5 L b b5, TOHFEARSL L. Try koo
IR SBDEMTIHBEIN 2D CHEBTERIECh %, Thri Prod A8 » MIFD B olad THEAE Lis:
LHEET D,

1 5 [6)

D HESAL Ve ay vk Cryst. TC (Fig. 188 2 HEE L. il 7 9 e RS CEYREEYIZ
LAEREE, Rtz u< 1777 4~ O RERAERFRA vy 2 ) VEDBELIRMIWGEER L, 2. 380D,
2) 2080z L1z Cryst. TA #HEBIIKSB LT IRTR -7 e= 57 4 =&k i, BKT 37
W OBEYHEE LRERIBEO = ve PV vEE ALy P RRE L Bik7 $ 7 EUL Le, lleu, Phe, Val, Ala,
Gly, Ser, His, Arg, Lys, Glu, Asp, Cys CREAD AR v PR 1% %. ¥z Thr, Pro, Met 373 Tyr

DEFEELEL LV GRRR4SHD.

o B

D RYERE FHER, TE %, WRIREF : K86 76, 95 (1957).
2) EIRERE FEHER < A5 74, 179 (1956).

Summary

1) The authors isolated a crystalline protein named Cryst. TC (see Fig. 1) from crude tunny fish
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insulin powder, it has no activity and has smaller Rf value than that of ox insulin crystals, on the
paperchromatography.

2) The amino acid composition of Cryst. TA, an inactive crystalline protein from tunny fish insu-
lin powder, was preliminary reported ; the result was shown in Table 2, from whfch Leu. lleu. Phe.
Val. Ala. Gly. Ser. His. Arg. Lys. Glu. Asp. and Cys. were found ; Thr. Pro. Met. were not be found
and the existence of Tyr. was doubtfull.

Received May 31, 1958.
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Pharmaceutical and Chemical Studies of Insuhn XXIIL
On the Bead Insulins Obtained from_“Crud_e Bonito Insulin
Kakuma<NAGASAWA, Sasgo Nisuizaxki, Yusuke TAKENAKA,

Terutake Honma and Takashi Hiraoxka
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A X OSERIE o8 LM A v 2 Y (17 uw/me) % 7 = VERRIE D bitddt L CEERG 21 (Ch
% Cryst. BAY i+ 5)(ERRIZ). T4V vEBEA ) v ARE» biEd(L U CE R 2 S (C vk Cryst. BB
L3 5)(5E6A 2 208). Cryst. BA, Cryst. BB (3FHMEE TOBE Clk & iz Cryst. TBIz &b T HITw 5
TEIE, rrhih = B O OB & B o i, e TliCryst.BA- - #916u/mg, Cryst. BB-----#) 17 u/mg (52
3£, SaEEENDX Cryst. BA-.-.-.14.8%, Cryst. BB---13.0% (k4 28), &FHHBE Zn) X
Cryst. BA...... 0.539, Cryst. BB-..-.. 0.94%, (ER5EH), _—27wv~<t 2737 ;30 RE{EL Cryst. BA,
Cry st. BB 2z A YRIU Th ok, MG EEEEA v 2 ) vOZR I VBHLI/HE (ER 62
F2). ¥ 7= PH 2.2 DEE- (7 v v AEERC R LC.Cryst. BA o543 Cryst.BB L h 22t <, Z0F
KA S Cryst. BB OB RTRMIE S 2 E T L 5 CBE3h, thbOREEEIgHa{ va ) v
DBHL, TERI VDR (%Eﬁ7*‘ﬂg)
¥ La%ﬁ%j{%@wlllﬂiﬁ%?ﬂﬂm Lt%*% Cryst BA, Cryst. BB aﬂ:\n?h % 275~280mu IR R &R L
(ka8 %ﬂ’é’) Cryst BA, Cryst. BB &%ZOWa;A M U CERER T 5 £ &, Cryst. TA » X< sk
@#EW#@@%&%&MM %wim Cryst. BB @be%’b»oﬂk{ USSR & SRR A SRR Al
L?&"ﬂz‘n f&;b - Lﬁ=%bti®%ﬁ=%ﬁ%“ctcb tb#ﬁﬁﬂﬁ@&&ﬁ%ﬁa xix f;?tmxof_ (5E8R 9
B,

A

w88 1. Cryst. BA ofsR{r#E% Table T LRt
, . ’I‘able 1. Procedure of Crystahzatlon
1g of bonito crude insulin (17 u/mg) )
Dissolved in 50 cc of water containing 1g of citric acid, 80 mg of zinc chloride and 16 cc of
acetone. -
Added water to make volume of 100cc, adjusted to pH 6.1 with conc. sodium hydroxide
solution, and warmed at below 50°.
Allowed to cool gradually at room. temperature.
All protein materials formed a bead type.
Washed with water and acetone, and dried in vacuo.
CIPSEALIS v eerrveteromeree et it named //Cryst. BA.//
yxeld ................ 0,367 g

eSS 2. Cryst. BB Offtibfrs Tablean*T

* 452239 @ Ak, 76,213 (1958)
*4 FTAM HREEHKA2H
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Table 2. Procedure of Crystalization.
1g of bonito crude insulin (17 u/mg)
Dissolved in 0.05M-potassium phosphate containing 109 acetone and IN-hydrochloric acid.
Adjusted to pH 6.8 with 10N-sodium hydroxide solution, and filtered.
Clear solution
Added 10cc of 0.59% zinc chloride solution, adjusted to pH 6.2 with hydrochloric acid, and
warmed at below 50°.
Cooled very slowly in a refrigerator for several days.
Separated crystals by centrifugation.
Washed with water and acetone, and dried in vacuo.
CrystalS: v ververeereronnine e F S named /“Cryst. BB.””

=8 3. AEPGUEMLOHEE EEMRR X7 Cryst. BA, Cryst. BB iz o2 RE 3o A TR HBR Y I
SR A TFREANICRE LY, Cryst. BA1Z#) 16u/me, Cryst. BB 3{9 17 u/mg ¢hHoic.

®Es 4. SAEZEEMNOREE HRERHOXI I ZerAf-ABOIVEREE N vEELL. NgRE
it Cryst. BA...... 14.8%, Cryst. BB-..... 13. 0% chotz.

28 5. SAEME (Zn) ORE EREFFUIROMATRED X b R (Zn) EE L. Zn SERX
Cryst. BA...--.0.539, Cryst. BB......0. 4% Gk i,

LB 6 ~—rwr< 277 ORIE FISHOOHFERC X Y EA—FRE G, B—RETHERS vy a
y v, Cryst. BA 3 ¢¢ Cryst. BB %4 3T OBB L. Thb D RE i, Hkdfvoa) v/-0.160
<+ 0.010, Cryst. BA...---0.073+0. 021, Cryst. BB..-...0.0804-0. 025 Th0fz. Th b D RIENEE DS ET
OHEDOD L /AXV0iR, BEFRREORESNE X CEHROPEOBENAL LD THS.

EE 7. BEEKHRR B0 FAUAHRI LY pH2.2 OHEE-HlkH Y v ABER TEN 2R g0
#z. Cryst. BAi% Cryst. BB ik LRRME2 . Ch boEE % 12.5 mA BRI LT 5 L & Figl (A),
®B) RTHER Y.

(A ¢:))
Fig. 1. Ascending and Descending Electrophoreisis Patterns of Cryst. BA and Cryst. BB, (in 0.18 joni
cstrength hydrochloric acid-potassium chloride buffer of pH 2.2.)
above : Ascending, below : Descending.

(A) : Cryst. BA 150 min. (B) : Cryst. BB 120 min.
T OIXBIREE Y H 2RCFE LI 7 R X § VE IO v v 2 ) vOBAKRL ESHHA vy 2y v
“or » H#IR LT Fig. 2123,
Fig. 2. Comparison of Mobility in Ascending Elec-
. o} HANBXO) trophoreisis. (0.18 ionic strength hydrochloric
z R g oo acid-potassium chloride buffer of pH 2.2)
ME ('.2/_/,..'; (A) : Cryst. BA, (B) : Cryst.BB, (C) : Tuna
£ /,n""'—(w Insulin, (D;)(D,) : Mixture of Protamine and
g ’,,——"/ Ox Insulin : from the data in our previous
? report (XXI). (D;) : Protamine (D) : Ox

10720 30 40 50 0 70 80 90 100 110 120 130 140 150 (min) Insulin.
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¥7z pH 3. SOBHR—FEBRT - V v A EW T 21382 @ UHE T Cryst. BA, Cryst. BB, # A4 vy a
VD, 2R IBRRL, ThbOREHEY Fig. 3R,

IFig. 3. Comparison of Mobility in Ascending
Electrophoreisis.
(0. 44 -ionic strength acetic acid-sodium acetate
buffer of pH 3.5)
(A) : Cryst. BA, (B) : Cryst. BB, (C) : Tunai
Insulin, (D) : Protamine : from the data in our
previous report (XXI), (E): Ox Insulin: from
the data in our previous report (XXI).
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AR ZHD. AR % Fig. 4, Fig. 5 1R,
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Fig. 4. Ultraviolet Absorption Curve of Cryst. BA
(pH 2.2)

Cryst. BA, Cryst. BB (Z»3"h 4, 275~280 mu iz iUl

—log T
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Fig. 5. Ultraviolet Absorption Curve of Cryst. BB
(pH 2.2)
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Cryst. BA 1 Cryst. BB 1= tb&%&bi’éﬁ%’ﬂ\ . SRS R ABIRT H L Bbh b, ¥ REKEIOK

o peak pBE Cryst. BBOENS &, SHARES bbT. i Cryst. BB OBAEMEC X b < HEHEER
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Summary

The authors obtained two kinds of bead type crystals which they named Cryst. BA and Cryst. BB
from crude bonito insulin.

Ly
2
»
D
5

The yield of Cryst. BB was larger than that of Cryst. BA (see Exp. 1 and 2).

Biological activities of these crystals were about 16 u/mg(Cryst. BA) and about 17u/mg (Cryst.BB).
Nitrogen contents of Cryst. BA and Cryst. BB were 14.8%and 13.0%, respectively.

Zinc contents of Cryst. BA and Cryst. BB were 0.53% and 0.94 9%, respectively.

On applying to a paperchrorriatography, Rf values of these crystals were almost equal, the values

showed distinctly smaller than that of ox insulin crystals,

6)
(®;

Cryst. BA is easier soluble than Cryst. BB. It may be due to content of zinc.

On the recrystalization, a little amount of crystals, having the same form as Cryst. TA [see our

XX report, this Bulletin Vol. 75 page 95 (1957)) was obtained, but not able to be isolated.

Received May 31, 1958.
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Pharmaceutical and Chemical Studies of Insulin XXIV ‘
On the Inactive Protein Precipitated at pH 8 from Bonito Stannius Corpuscle

Kakuma Nacasawa and Sasao NiSHIZAKI

FzME  pof Stannius MERD £ VY 2 Y VORTERRC PHEOWTARKRETDLE, XOWTA
B RIKREOBEE LTEbNS GEET AR VER LS AN 5). F# bILE OWTAH* * LRk 2 L,
EFOYEBEAN S X OB Y Ui,

COWTCALELDTENA VY ) YIEARED S (BRI, <—27ext 7774 -KI2TH
A vl vORREET S LT ehol (FR2BM). WRENEL, TOSELARER CAIKE P

CH8 G52, Wit b PH €S EIICIIET fapole (R3S, FiopH2.2 DHEER-HELH Y 7 &

DEER TR L) £ &, FORHKE RS L UTHKEIT 528, KEEETEREG A vy =2V VL
DAL, TRXIVID BB, ¥IHL VY VD LELAERUTHS (FERABHD. KEFEMHD 15
B L b EEAERO I A LTk R 275~280 mat KK EAET B0, BA vy 2y vD I ) RLREND D
2 Thsd (ERS5SR).
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Fig. 1. Determination of Blood Suéarr 9% against the Initial Level after Injection.
— : injected subcutanously. e : injected intravenously. '
(A):1.6cc (B):0.8¢cc (C):0.4cc (D):0.4cc (E):0.2cc (F):0.1ce (G):0.05cc

* 23 : Ak, 76, 217 (1958)
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Fig. 2. Determination of Blood Sugar % against the Initial Level after Injection.
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Fig.3. Ascending and Descending Electrophoreisis
-Patterns of pH 8 Precipitate (in 0.18 ionic
strength hydrochloric acid-potassium chloride
buffer of pH 2.2) .

above : Ascending

below : Descending

F D LRI BEEBRE RS 2L BOAERA v o ) YR L0 T w2 § v OKBEERE [l LT L,
Fig. 4 w7,

(mm)
40
Fig. 4. Comparison of Mobility
in the Ascending Electros-
30 /,L‘(C) pheresis Experiments of the
}/,/’/’ Inactive Protein(pH 2.2).

L (A) : Ox insulin*
g (B) : Protamine*
(C) : pH 8 Precipitate
"% :from fhe data in our
previous report (XXI).
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Fig. 5. Ultraviolet Absorption of pH 8
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Summary

The inactive protein precipitated at pH 8 from bonito stannius corpuscle in preparing insulin was
studied. As the results :

1) It showed very weak insulin activity.

2) By paperchromatography, most of the protein remains on start line, and small amount of it
showed weak band around Rf : 0.4.

Isolated solution of that band with N/100-HCl was tested by rabbits, and it had no insulin activity.

3) Solubility of this protein in various pH was studied. Its isoelectric point seemed to be pH 8,
and could not be found any pH to make the solution clear.

4) Electrophoreisis pattern in pH 2.2 showed one component, and its mobility was faster than
that of ox insulin and slower than that of protamine.

5) Maximum absorption in ultraviolet curve was approximately 275~280 mu.

Received May 31, 1958.





