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Studies on Crystalline Whale Insulin

I. Isolation and crystallization

Tsuneyuki SAITO, Yoshio ISHIHARA, Yasuzb ITO
and Masahiko FUJINO

Abstract -

Various purification procedures were examined for chemical and clinical studies of whale
insulin. It was ascertained that the method of extraction with dilute acetone and then precipi-
tation by zinc sulfate was most suitable for the preparation of the crude whale insulin. For the
crystallization of insulin, Scott’s method was improved to give a good yield from the crude
insulin preparation. The procedure used by the present writers differs from Scott’s one in respect
to requiring the addition of a small amount of acetone.

The crystals of whale insulin prepared by this method have the same microscopic appearance
and the same physiological properties as those of cattle insulin.
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Table 1. Amino acid composition of insulin R —EORELT Phenylalanine 1A TII 2
from different sources. (Harfenist e al. 195211 (F—TH B4, Glyeyl 8TI, FO—Iic

(number of residues/mole of insulin) )
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Amino acid ‘ Beef 1. ‘ Pork 1. i Sheep I. $ECiz Coksus Lysine BN E T
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Serine 289 2.7 | 2.07 AELBIELS & 5 LT < 2 BUSTRO A
Threonive 0.7 | 177 | 0.9 VY a Yy LRAERL THBY, BT IE am
Glycine 3.94 } 3.94 ' 4.7 Aminobutyric acid RN &4, AN
Alanie 201 | 217 | 2.9 KM%Y % IR Phenylalanine, Glycine
Valine 4.68 I 3.68 1 4.80 %, ChiTit Glycine, Alanine OfiZ a—
Isoleucine 0.66 \ 1.54 \ 0.69 Aminobutyric acid ZE5FRFNCRRE L 2o
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Table 2. Insulin yields by various methods

Crude Insulin
Methods g per kg of I.U.permgof | I. U, perkgof
pancreas preparation preparation

Extraction Scott’s method 0.586 2.5 - 1465
AT S I 0
pL. by zinc 0.146 2 292

Extraction Ppt. by zine 0.730 2 1460
acetone Pp;ée:gtezmc 0.234 2 468
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Table 3. Yields of crystal insulin from crude- insulin

Methods Crude Insulin Yield of Crystals Recovery
1. 1.000 I.U. ’ 910 1.U. 91%
Authors’
method 2. 1.000 866 86
3. 1.000 800 80
mean 858 85
Seotts 1.000 550 55
" Stallman’s
method 1.000 300 30
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Crude insulin (100mg. 10 1.U./mg.)
| Dissolved in 10 ml. of dil. HC1 (pH 2.0) and filtered.

Filtrate

Added slowly NaOH solution (0.1N) to adjust the acidity to the isoelectric point of insulin,
pH 5.2-5.4

After standing over night in ice~chest the precipitate was removed by centrifugation.

The iscelectric precipitate

| Dissolved in 7.2 ml. of dil. acetic acid solution.

After the addition of acetone to a concenttation of 30 per cent, the acidity was adjusted
to pH 5.9 by the addition of dil. NH,OH.

After standing for about 2 hours at room temp., a flocculant ppt. was removed by centrifu-
gation.

Acetone filtrate

Diluted to an adequate volume (ca.24 ml.) by the addition of an ammonium acetate buffer,
pH 5.9

Added a solution of zinc acetate (ca.0.03 ml.>, pH 5.9 with stirring

Stored at room temp. for 10 hours and at refrigerator temp. for another 12 hours.

Ppt. containing the active principle was separated from the mother liquor by centrifugation.

el

|
Mother liquor ~ Ppt.

s

i L Dissolved in 4 ml. of dil. acetic acid solution.
Stored in refrigerator - Added a solution of zinc acetate (ca.0.03ml)
‘ ~ Adjusted the acidity to pH 7.0 with dil. NH,OH
Crystals - The acidity was then carefully adjusted to pH 5.9 by dropwise
. addition of n/3 acetic acid as might be required.
e Stored at room temp. for 10 hours and at refrigerator temp. for
/ another 12 hours.
- Zinc-insulin crystals formed were separated by centrifugation.
Crystals
! Directly after dissolving in 4 ml. of dil. acetic acid, centrifugation, and adding a solution of
! zinc acetate, adjusted the acidity to pH 5.9
i Ppt. formed was removed by centrifugation.

f
| I

Spluernatant Ppt.

! Added an adequate volume of acetone i Dissolved in dil. acetic acid solution

! Stored at room temp. for 10 hours and at 5 Added a solution of zinc acetate.

}‘ tefrigerator temp. for another 12 hours. | Adjusted the acidity to pH 7.0 with dil. NH:OH and
Crystals ! then to pH5.9 by addittion of N/3 acetic acid.

! Ppt. formed was removed by centrifugation.
Supernatant

Added an adequate volume of acetone
Stored in refrigerator.

Crystals

Total crystals: 38.6 mg. (22 1. U./mg.)
---------- :Prozess as modified by the authors

Fig. 1. Scheme for crystallization of whale insulin

R 2 RTEARH bhico _

RICBONIEA Y ¥ 2 Y v ORBEOBRY BT To FOBETIE Abel OFETIISIEAFIE,
Harington DX TIISTEHREII ZHUCEVSIFAHE TS 50 BHOBET L REAREERTH 2 IIFHET
b5, rORIIERFH, HbkFEA+vBE, BESREEOOTHIOBIIL DTSR LN, L
LRI/ TIn B, SFARRENETD 50 JOMBMASRHTAEMENHD ‘cut-form’ 238 5h 2,

—l162—



19567 ° W ¢ B v v Y v ORISR (1)

g [*3
> Q
&
bs" o cmem e = = Whale insulin
§ ~O— = =0 - Cattle insulin
s ey s .
8 50 1.0 --’f\‘n'g = O=emmmem 1 =~ Fish insulin
5 \
£ ¥5.0
wn
=
\ i 1 )
n 1 2 3 4 Hours after injection

Fig. 2. Blood sugar curves following the injection of various insulin
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Fig. 3. Crystals of whale insulin
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