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Pharmaceutical and Chemical Studies on Insulin. XXXII

On Terminal Amino Acids and Chemical Structure of Bonito Fish and Tunny
Fish Insulins Purified by CM-Cellulose Column Chromatography

Kakuma NAGASAWA and Sasao NISHIZAKI

1) Partially purified bonito fish (16 u/mg) and tunny fish (12 u/mg) insulins were separated into
three main fractions by CM-cellulose column chromatography (see Fig. 1, Exp. 1).
2) Sufficient insulin acitivities were found in the secnd and third fractions, tentatively assigning

to K,, Kg, Ty and Tg (see Exp. 2).

3) N-terminal amino acids were determined by dinitrophenylation, and C-terminals, by
hydrazinolysis and carboxypeptidase A (see Exp. 3). Their insulin activities and the assumed

chemical structures were summarized in Scheme 1.

4) These insulins had given one spot by paper chromatography and paper electrophoresis,
and Rf values were rather smaller than that of bovine insulin. Their isoelectric points were
shown a little higher pHs. It could be explained that in the behavior of paper electropholesis
after performic acid oxydation, A chains were more alkaline than that of bovine one (Exp. 4).

5) The first fractions obtained in this chromatography, had no activities and they were
heterogeneous by paper chromatography and paper electrophoresis. The N-terminal amino acids
were simillar to that of Cryst. TA, but serine residue found in C-terminals would be suggested

significant difference from Cryst. TA (Exp. 5).

(Received May 31, 1967)
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Fig. 1. Gradient elution chromatograms
of bonito fish (upper) and tunny fish
(lower) insulins through CM-cellulose
column
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Table 1.

N-terminal amino acid residues* (mol/mol) of bovine,

K Kg, T. and Tg, determined by dinitrophenylation

DNP-amino acids extracted from the paperchromatograms
Species of insulin
DNP-Ile DNP-Phe DNP-Val DNP-Ala DNP-Gly
: — 0.91 — — 0.90
Bovine _ (1.02) _ — (1.05)
K 0.88 — — "*‘: 0.95
Bonito fish 0.92) o o 0.98)
K Aok — — 0.98 1.04
8 Aok — — (0.95) (1.02)
T 0.95 — Ij: — 0.91
«
0. — — .
Tunny fish 0.92) (0.98)
T ol — 0.82 — 0.90
B *k — (0.91) — (0.99)

* Molecular weights of K,, Kg, T, and Tg were assumed to be 6000, and these values
wers corrected by the recovery coefficient shown in the following: DNP-Ile 0.63
(0.57), DNP-Phe 0.67 (0.62), DNP-Val 0.65 (0.60), DNP-Ala 0.59 (0.53), DNP-Gly 0.22

(0.14).

Acid hydrolysis was carried out at 105°, in sealed glass tubes with 5.7 N-HCI, 10 hr.
The values in the parenthesis shows the results of hydrolysis for 15hr.

** Very faints spots were observed.

Table 2. C-terminal amino acid residues* (mol/mol) of bovine, Kq, Kg, Te
and Tg, determined by hydrazinolysis for 6 hr

DNP-amino acids extracted from the paperchromatograms
Species of insulin
di-DNP-Lys |di-DNP-Orn| DNP-Ala | DNP-Gly DNP-Ser | DNP-Asp
Borine — — 1.06 ok ok —
. Ka sk 0 . 89 p— Kk Kk *k
Bonito ffsh Ks 0.85 o - - ok -
Ta skok O . 79 * *k kK kK
Tunny ﬁSh TB 0'72 kK —_ k¥ ok sk

* Molecular weight of K,, Kg, T, and Tg were assumed to be 6000, and these values
were corrected by the recovery coefficients shown in the following: di-DNP-Lys 0.25,

di-DNP-Orn 0.22, DNP-Ala 0.27
** Very faint spots were observed.
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Fig. 2. Released asparagine from K,, K,
T, and Tg after carboxypeptidase A
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Scheme 1. Assumed chemical structures
of Ky Kg, T and Tp
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The Glucagon Bioassay Using Rabbits

Hiroshi SATO

The method of the glucagon biocassay depending mostly on the U.S. Pharmacopeia XVII but

using rabbits instead of cats was described.

The confidence interval (L) calcurated from this assay was almost within the limits (<0.1938),
therefore this method is applicable to the glucagon bioassay.

(Received May 31, 1967)
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