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Effect of C-peptide fragment on insulin action in STZ-induced diabetic rats
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Our previous studies suggest that C-peptide augments glucose utilization in strepotozotocin (STZ)-induced diabetic
rats. The present study was undertaken to determine the influence of human C-peptide fragment (11-22) on in vivo
glucose utilization in STZ-induced diabetic rats by using the sequential euglycemic clamp technique. Two different in-
sulin infusion rates, 3.0 (low-dose) and 30.0 (high-dose) mU/kg/min were employed in the awake condition. Rat C-
peptide I or human C-peptide fragment was infused at a rate of 0.05 nmol/kg/min, which increased plasma levels
from 0.2 + 0.1 to 12.3 £ 5.2 ng/ml, from 0.6 £ 0.1 to 22.5 £ 2.2 ng/ml, respectively. (fasting levels in controls
were 4.7 & 1.0 ng/ml). Plasma insulin level during the low-dose and high-dose insulin infusion were 30 and 400
pU/ml, respectively, and blood glucose was clamped at 140 mg/dl by periodic adjustment of i.v. glucose infusion rate.
Glucose metabolic clearance rate (MCR) in diabetic rats given rat C-peptide I during the low-dose insulin clamp was
17.4 + 2.9 ml/kg/min (n = 6) as compared to 8.3 £ 0.7 ml/kg/min (n = 6) in diabetic control rats (p<0.05). Like-
wise, MCR in diabetic rats infused with human C-peptide fragment (11-22) (13.0 % 3.2) tended to be 50% greater
than in control diabetic rats, but not statistically significant. Rat C-peptide I and human C-peptide fragment (11-22)
did not significantly influence MCR at the high-dose insulin clamps. It could be concluded that human C-peptide frag-
ment (11-22) also has biological activity in glucose utilization.
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Ji 5 ~ 7 HHGIZ, pentobarbital (40 mg/kg.ip.)
BRI G T v b OAFEEIR & SHB) IR
T=TNVEIAL, $habb, Wi
A AFEHEIR & IR E SR L, A T
ATy I HNT =T VEZNENIFALZ, %

B, WigENA A e Va—-AB LU C-
RS FF G AERn Ak (BR) EAMT
HY., HEPRONACHL, BT —TVHNTD
BEE Bk o 72012, A8 YTER L Twik
polyvinylpyrrolidone (PVP-30, NACALAI TES-

QUE INC) 2 Fe¥E L 72, &7z, itz b <
HIY T, pencillin G (1 JTHAL kg) Z#HEL .

eV

gentamycin (0.5 mg/kg) & fiE L 720 BEIRIEIE
STZ (55 mg/kg, Sigma, USA) % #iE: LAEH# L
7oo —H FEMERRIE () BHIEREEHEL
720 FHBIR & FHFRIHASNIA T =T VD
K o cH U, oK% FEERE T 2%
s, BIHEBIC N 372,

Euglycemic insulin clamp technique: 5 ~7 H
OREIPM 2T, 16 HEoME®R, I v b
’7\:%& L@ﬁ‘ JIicRL, IR T —T V%
L CHIR A >~ 21 ¥ (Actrapid MC. NOVO
Nordisk. Denmark) % 3.0 mU/kg/min (low-
dose) & 30.0 mU/kg/min (high-dose) @ #JE C.
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Effect of C-peptide fragment on insulin action

Table 1 Body weight, and plasma glucose, insulin, and C-peptide levels before and immediately after the euglycemic
clamp procedure at the low-dose (3.0 mU/kg/min) and the high-dose (30.0 mU/kg/min) insulin infusions
Body wt (g) Glucose (mgy/dl) Insulin (i U/ml) C-peptide(ng/ml )
Clamp Clamp Clamp
Basal Low-dose High-dose Basal Low-dose High-dose Basal Low-dose  High-dose
Normal
Saline(6) 20816 7042 673 61k2 1543 34+2 414+45 47+1.0 3.4+0.7 5.5%0.8
Diabetic
Saline(6) 1985 210 5** 13947 1375 7E£1** 31k1 43042 0.6£0.2**  0.3+£0.1** 0.7£0.2**
C-peptide I (6) 1995 235£9** 140+9 12944 TH1** 2944 35143 0.2£0.1** 11.3£32* 12.3+52*
C-peptide fragment(6) 211+4 214 £9** 1457 137+3 T1** 32+5 38039 0.6+£0.1*%* 12.24+4.9%* 22.5+2.2*

Values are means=SEM. The number of rats is shown in parentheses. *: p<0.05 vs. pre-infusion (basal) level. * *: p<0.01 vs. normal

Table 2 Glucose disposal rates (GDRs) for the last 30 min during the eulycemic clamp procedure at the low-dose
(3.0 mU/kg/min) and the high-dose (30.0 mU/kg/min) insulin infusions.

GDRs (mg/kg/min)

Low-dose insulin infusion

High-dose insulin infusion

Normal

Saline(6) 124115
Diabetic

Saline(6) 11.2+0.8
C-peptide I (6) 21.2:£2.2*
C-peptide fragment(6) 18.1+4.0

38.54+0.7

436135
50.1+2.4
42753

Values are means = SEM. The number of rats is shown in parentheses. * % : p<0.01 vs. diabetic with saline.
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Fig. 2 Metabolic clearance rates of glucose (MCR)

for the last 30 min during the euglycaemic
clamp procedure at the low-dose (3.0 mU/
kg/min) insulin infusion (A) and the high-dose
(30.0 mU/kg/min) insulin infusion (B). In the
low-dose insulin infusion (A), rat C-peptide I
and human C-peptide fragment (11-22) eli-
cited increases of MCR in the diabetic rats,
and the MCR, which was mediated by Rat C-
peptide I, reached to the levels of normal
rats, while, the MCR, which was mediated by
human C-peptide fragment (11-22), was lower
than the that of normal rats. In the high-dose
insulin infusion (B), the MCR were still lower
than those of the normal rats. Data are means
+ SEM.

Molze T2, C-RTFF KT I T AV FOF)
BIIFRO R dpo Tz,
3. MCR (Fig. 2)

low-dose clamp 2 3B W T, i HE (184 +
2.2 ml/kg/min) \ZI U, IR AE frbe 50 (8.3
+ 0.7 ml/kg/min) (34 Z KA TH - 7255 (p
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Effect of C-peptide fragment on insulin action

Rat C-peptide I 1-31 EVEDPQVPQLELGGGPEAGDLQTLALEVARQ

Human C-peptide fragment 11-22 - - - - - -+ - - ELGGGPGAGSLQ: - -+ + - - - -
Human C-peptide fragment 11-24 - -« - -+ - -+ ELGGGPGAGSLQPL « - - -+ - -
Rat C-peptide I fragment 11-22 == - -+ oo v - ELGGGPEAGDLQ" + -+« « « - -

Fig. 1 Amino acid sequence of rat C-peptide I, hu-

man C-peptide fragment (11-22), human C-
peptide fragment (11-24) (by Ido, Y. et al.")
and rat C-peptide I fragment (11-22) (by
Ohtomo, Y. et al.?)
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