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Several studies have deali Wwith {he potentia

of endocenous insulin segretion on the metabolic contrel
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Metabolic stabilitv was cdetermines from the absoclote le-

vel and variagbility in diucrnal and urinary glucose esti-
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Shima et al. {1977) measured the response of c-pep-

ide tc 2 glucose load in 46 insulin-treated patients.

rt

They assessed the degree of instabkllity of diabetes by
standard deviation of 10 measurements of fasting plasma
glucose for each patients.

Yue et al. (1978) divided diabetic patients intc meta-
nolically stable and labile group on the basis of their
vhysicians ¢linical impression. C-peptide respense to
glucose was present in 58 c¢f the stable diabetic patients
but in none of the labile patisnt. On the other hand,
Ikeda et al. (1875) could not find a correlation between
c-peptide response to glucose and either the state of co-
ntrol or the dose of insulin in young insulin dependent
diabetic patients.

The zim of this work is to assess whether is a differe-
nce between diabetic patients treated with cral hypogly-

cemic agents and those treated bv insulin, in addition

to estimate beta cell function in diatetic patients by
measurement of C-peptide in their serum after Intraven-—

ous ¢luccse lecad.
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Svatheses of C-peptides and human proinsulin

Human proinsulin is a single chain polypeptide of 86
amino acid residues, irn which the N-terminus of the A cha-
in of numan insulin is linked with the C-terminus of the

B chain via connecting segment comprising 35 amino acid
residues, following the elucicdation of its structure (Ko
et al., 1971 and Over et al., 1971), Synthesis of the hu-

an proinsclin connecting peptide derivative and the c-pe

=

ctide, which lacks twc basic dipertide at both of its te-
rmiri, have beer accomclished, and the ensulrg svnthetic

volypentides were proved to be as immunclogically active
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insulin recovers a hich proportion of its native immunolo-
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Species variations in the primary structure of the
broinsulin connecting segment give rise to unigue immu-—
nclogic determinants (Noboru et al., 1978B).

In the case of porcine proinsulin (Chance et al., 1968),
they found that the smallest peptide that was as immuno-
logically active as porcine proinsulin or the connecting
peptide on an egquimolar basis in an assay system using a
purified guinea pig antiserum to porcine proinsulin (Yana-
ihara et al., 1976) was an undecapeptide possessing the
vreinsulin Ségquence. Fragments retated to porcine proin-
sulin connecting peptide were synthesized. Naithani et
al., (1973}, also reported that the major antigenic deter-
minant was located within the seguence 41-54 in the same
assay svstem that was used, thus agreeing with origi-

nal conclusion Chance, 1972 and Yaneaiha 1972y .
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Availability of the svnthetic human connecting peptid

[¢]

0

and its analogues led to develcop a radicimmunoassay systen

\

specific for the c-peptide {Kaneko et zl., 1974 and Noboru
et gl., 18978} which has proved to be as useful for the ava-

ilable indicating that syvnthesi

wn

of the linear polypeptide

comprising 86 aminc acid residues, based cn the propocsed
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Human proinsulin C-segment and its analogues

In the svnthesis of the human connecting segment, the
C-terminal tetra decapeptide, which cerresponds toc positions
(EP) 52-65 in human proinsulin, was prepared by cousling the
azide derived from Z-Ser-Leu-Glu-Pro-Leu-Ala-Leu-Glu-{0BU)-
Gly-N HNY - Boc (positions HP 532-6p) with H-Ser-Leu Gln-e-
Formly-Lys-Arg (H+) - OE (positions BP 61-65) follcowed by

hvdreogenolysis.

The octadecapeptide, I~-Gly-Gly-Pro-Gly-Ata-Gly-Ser-
Leu-Glau-?ro-Leu-Ala-Leu-Glu-Glu-Gly-Ser-Leu-Gln-0H (HP
46-63), which was produced by ccupling the azide derived

from Z-Gly-Pro-Gly-Ala-Glv-NHNE-Boc (positions HP 46-51)

-t
[\

oliowed by hydrogenolysis, was

Hh

t
)

with fracment HP 52-63

u

e}
r
=

ified by gel filtration on Bio-Gel-?-6 to give a pro-—
duct shown to be homogenous in two different systems (1-
butanrolacetic acid-Hzo 4. 1 . 5 and 1 butancol-pyridinac-

etic acid H,0= 30 . 20. €. 24 ) mp 210-213; ( &< ) 3y

102 . 4°.

In addition to the C-peptide, tvyrosylated {(6i-form—
vllysine) -HP 71-65 was prepared by cocupling Z-try (Z) Arg
(d+)- Arg {H+)- Glu-Ala-Glu-Zzsp-leu-Glan azide with | 64-

formvllyvsine) —-HP 28-65 followed by hydrogenclvsis
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filtration on se-

({ o< ) D 24-97,

amino acid compos-—

9% (¢ 0. 21,
ition of acid hvdrolvsate Zsp 0-97 Seri-60 Glu-13 pro 1.54

The crude material was zurified by gel
phadex G-3C to give homogenous-product

1G percent acetic acid),

Gly 7.15 Alaz 3.08 val 2.05 Leu 5.96 Tyro 0.852

Lvsc (0.7 Arg 2.85,.

ave 1Z5-

- % - el e
OSSN LOT &

£ the

Ty

Radiciodination o©

s

{64-formvllveine)~HP 31-63, which can be used

tvrosylated
introd-

as tracer 1n radiommuncassay for human c-peptide
uction ¢f the terminal basic residues increased solubility

of the c-peptide in aqueous solution significantly.

Imrunoleogic evaluation of human proinsulin

c-peptide fragments and aralogues:
ttempts have been made do determine the structural

1m--

o
determine its

ri

the connecting oeptide that

eatures of
various proinsulin or C-peptide antis-

I'h

uﬁoreactivity with
this purpose, synthetic peptide fragments of mea-
C-peptide in humanrn blood ( Horwitz et al., 1976
neko et al., 1873) as the assay system using natural
( Block et al., 1972, Melani et al., 19735

and Rubenstein et 2l., 1973).
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of the synthetic human connecting peptide fragments are
as follows:

-~y [

HP 44-56: ( &< YD 25-78.0 ( C 1.00, 10 »er cent

acetic acid) amino acid composition of acid hvdrolysate
sero, 89 Gluo 91 Pro2 2.00 Gly 5.21 &Ala 0.992 Leu
45-56. (&< )D 25-100. 3° 9 (C 1.00, 10 per cent acetic

(S

.0C

e}
a9

HP

acid) amino acid ccmposition of acid hydrolysate Sero 6.
22 Cho 0. 90 Pro 1. 99 Gly 5.34 Ala 0. 88 Leu, 1.97 EP 31-
46 { ©C D 24-62 4° (C0.52, 10 percent aceitic acig),
amino acid compositicn of acid hvdrolysate Arg 1.94 Asp.

1.02 Glu 3. 01 Gly 0.97 Ala 1.00 val 1.07 Leu 0.99.

{64 Formyllvsine) - HP 46-65 {(a) D 29-92-7° ( C 0.
74,10 percent acetic acid}, amino acid composition of ac-
id hydrolysate Ser 1.76 Glu 3.09 Pro 1.8C Gly 5.%90 ala 2-
14 Leu 3. 92 Ly 1.02 Arg 1.01.

(64-Formyllvsine)-4P 39-65 ( ©< D 29-87. 6° | ¢ 0.25,
10 percent acetic acid), Ser 1. 78 Glu 5.0 Pro 1. 85 Gly

7.08 Ala 1.52 Vval 2.07 Leuw 4.87 Luy 0.78 2rg 0. 97.

Immunoussay of HP 44-56, HP 45-36, EP 31-40, (64-for-

[

&

lvsine) -HP 46-6%, and (64-formyllvsine)-HP 38-635 was

A%

accerding to a modification of the double-actibody

[N

'
]
-
h

CrrTe

Central Library - Ain Shams University



Ci

method of Morgan and Lazarow (Morgan et al., 1863). The
antiserum used in the present studyv had been‘raised in a
rabbit against synthetic (64-formyllysine 1:10,000 Synth-
etic connecting peptide was used as the standard, and ty-
rosvylated svnthetic human connecting peptide was radicic-

dinated by the methed of (hunter and Greenwood, 1962) guoted

by (Noboru et al., 1978) which was used as tracer.

Human pancreatic proinsulin alsc competed with the
tracer for bindging sites in the antiserum. On the cther
hand HP 44-56, H? 45-46, HP 46-63, and (64-formyllysine)
HP 46-63 with aminc acid seguences cerresponding to the
central or carboxylterminal region of human connecting
peptide reacted opocrly or not at all HEP 31-40, the dec-
apeptide of amino terminus of the connecting peptide did

not displace the tracer. { §4-Formyllysine) H2® 39-65 and

¥

1P 39-63 having the additional sesguence

-

Glu-Leu—-Gly at the aminc terminus of P 46-635 showed Cross

reaction, although the reactivity was low.

ing peptide, the region bstween positions 39-45,-Val-Gly-
Cin-Val-Glu-Leu-Gly—-, cecntains important immuncliogic det-

erminants for the antiserum studied.
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Total Svnthesis of human proinsulin:

Svnthesis of linearlyv protected hexaocta contapeptide:
Y P

i a previous communication Yanaihara et al., (1976}

{

i

outlined the synthesis of t!

)
(]
i8]
o
[}
i
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ol
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}._I
v

protected hex-—
aoctaceonta-peptide pessessing the entire seguence of human
proinsulin. This polypeptide was shown to significantly
cisplace I human C-peptide in the aminc acid composition

cf an =cid hvdrolysate of this pelvpeptide agreed, within

3

experimental error, with theory. The synthetic strategy
employed for the synthesis of the linear, partiaslly prot-

ected hexaoctacontapeptide was similar to that successfully
used in the synthesis of the c-peptide. The construction
of this protected polvpeptide was planned to be undertaken

icn in solulicn

h
r
=

exclusively by the azide-fracment conéensa

7

starting from the terminal undecapetide

HP 75 - 86 }.

b
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In the biosynthesis of insulin the c-peptide fullf-
ills an important biologic role by facilitating the for-
mation of the correct secondary and tertiary structure of
the hormone { Steiner, 1968). Once this function has been
accomplisned at the level of the rough endoplasmic reticu-
lum, the newly formed proinsulin is transferred to the
Gelgi regicn of the beta cell, where its proteolytic clea-

nsulin and c-vepntide is initiated {Steiner et al.,

(=0

vages to

[{}]

1970, and Kemmler et al., 1873).

The seqguestration of this process within the Golgi
lamellae and immature secretory granules, results in the
retenticn of the c-peptide along with the insulin in the
granules, and both peptides are then released together
intg the circulation during exocytosis [Melani et al.
1970 and Rubenstein et al., 1969). Thus, in most species
the beta-cell secretory products consist mainly of insulin

and c-peptide ( 953% ) along with small amcunts of proinsu-

}‘(_j

1in and related intermediate clezvage forms { 5% ) [Ruben-

stein et 2l., andéd Sando et al., 1972).

In some species the c-peptide undergoes additicnal

cleavages at internal positiocons. Such cleavage was first
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