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4 X &R C-~7F Figk (CPR)
A EE#Rm 4 > 2 > 8 (RI)

#*
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1:C-R7FFEH, 72, #TLYD, XA
ELz kAl Eniamlke FC-_7FF%
Hwi ZHikiEle & 5 C-~=7F Fo Radio im-
munoassay # ZNEFNREEL T 5,

4E, FEHIZ, AFA A XCRT7FFLENH
miE# Ay, REFEHET, L)% ORES

Zeffilc ME T % 5 —Hifkikic & 5 Radio-immu-

noassay ¥ &L, £NEBIRET T8I
ERTA IR F B L UEERLFNC-R7
F Vil (CPR) L 4> 1) v iRE (IR) % Hb#&
THELHIC, 4 XBEIRNIC, 7F7HEET
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(1)4 X C-~<7% F o Radioimmunoassay

Ot L UHE

A XC-X7FF, FoL o #EEe4XC~
TFEFBLITELEY FHA XC-RT7F FHL
Fi, BAEMREORNEIAIZ L DRMHGS
nizbnrERL:.

ERAE

Fui e 4 X C-_7F F 3 g # Hunter-
Greenwood HFEWVIc#L 270 F 3 > THIC
T1%5]-Na(New England Nuclear Corp) 2 mCi
THEH L 727, Bio-GelP30 # Z 4 (1 X50cm)
ZHv, 3MEEBRICTIESA XC-77F F 2%
BERERIL /-,

HIEH ik

PEENAKREI(F— 1ALz, WEHK
HAYWNH>EEL, Herbert LianHikic#l 22
TXRX T Fr—a—NERHWE—HEKET
To7:, BIEROREEMIL, 0.15M » Nacl &
0.5%7 7 N7 3 > (Fraction V) % &1:0.05
Mo o Eeigdm PHT 52 R L, Z#&C~7
FEBEUH L 7N IMDEF W72,

@ERERMET

HARBER-1)

PLINL T % B B2 20001, 40001%, 80001k,
160001% & L 72 &2 DiZdeihigd (K~ 1 )ic
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1. 4 XC-_7F FOREFHREENER

METHOD OF DOG-CPR RADIOIMMUNOASSAY

Buffer (0.05M Phosphate Buffer, 0.15M NaCl, pH7.5, 0.5% BSA) ------------ 0.5mé
Antiserum (Rabbit Anti-Dog C-Peptide, 1: 4000) ----------------sseessmseenennoooooooes 0.1mé
Sample or Standard ------------s-ssssesseseneon s eoioooiiiniiii e 0.1mé
1251.Dog C-Peptide--------------raseeremmsees e 0.1mé

{ 4°C, 2Days

Dextran-Charcoal -------------comcoeememmoonoonees

(0.5% Charcoal, 0.25% Dextran )

i 4°C, 30minutes
Centrifuge (4°C, 3000rpm, 15min.)
Aspirate Supernatant

i)

Count Precipitate

DILUTION CURVE OF DOG C-PEPTIDE
ANTISERUM

»
(@)
T

(%)

B8/T

0 5 10 15
C-PEPTIDE (pM/ml)

H1, HikiBEORE : Hi4 XC-R7FFELEY
| 1 i % B BE 200015, 40001%, 80001, 16000
& & LR RZ g

Rl ZoORLY, U#gkolERICIE, Bk
BELA0EHTMmELZFRL 2.
RIGERS & riEE(X - 2)

FOCERFRE L IBEIC L 28I (K- 2 )IcRL
o, ZoOfERED, Lltg, 4°C, 48RRI TRIE L
7z,

i, HRHES L UOTRABR(K-3)

BidRE (K- 3 )INEHT, T72,6.8pM/

INCUBATION TIME

4°C
50
o
a0} ey
,~~ ROOM TEMPERATURE
a’
& 30t
<
11} 20"
10
2 14 24 48
TIME (hour)

H2. RIGHMS L RE  SR(ER)BL04TC
(M) BT 5 UEREORE

WAHCPREZRTH 7%, 21%. 4 1&. 81%.
161 MR L 72 & & DMK 2 B TRL %2,
Ty, TILYAN IV FCNTFRE
A X C-R7F FHRILHE & DRRRIGI B b1
Lehotz,

FEL L UENE(E-2)

2.6pM/mé & 6.1pM/m€o) CPR %35R3 25N
Y TNEE2 8EDOR—RIERTHEL
L ENEEMREUL, FNEN3.8%EB L 1U4.9%
ERWFLHER B2, £72,0.6pM/ml & 2.0pM/
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BOVINE or PORCINE INSULIN
100t e HUMAN C-PEPTIDE
80

o SYNTHETIC
2 =o.., 00G C-PEPTIDE
o
8 eof AN
x N
d b,
~N
o 40} \
DILUTION TEST b
201
——e A )
1116 1/8 Va 1/2 /i
A Il L 1 1 1 L 1
02 04 08 1.6 32 64 128 256
pM/ml

X3, ZExdhg, MRiRS L UCTRRER ikl
B(E#H)L6.8pM/ml HCPR 25%¢H > 7L
21%, 415, 8, 16MFICHRL & 2 oMK
B (BB e 7o 74 R) (X=X )B &
Ut F CR7F F(A-A) L DRRKE

2. EWEE:0.6pM/mt HCPRERTH> 7Nz
A XC-_7F F0.5pM/ml & 1.4pM/mb %
FrEimL e BB,

RECOVERY RATE

SAMPLE | C-PEPTIDE [RECOVERY(%)

(N=6) (pM/ml) MEAN +12.

0.6pM/mt 0.5 97.2+16.1
0.5 103.5+13.9

.0pM/mt

2.00M/m +1.4 97.6+12.9

ml?) CPR %5/ 4> 7142,0.5pM/mé & 1.4pM/
MNEHREC-~7F F2EmML 72 & 2 HRIPEEIZ
(EF-2NeRL72TE<97.2~103.5%TH - 7z,

BRERICBITB/°7 v % (£-3),(F—-4)

E—+ > 7 Lo within-Assay (&—-3) s &
U* Between-Assay (£ — 4) THOEENLE
Fl3, £ E¥Nn3.3~6.08L08.2~10.8% &
IZIZHRTREBREHBL,

ZHiRE B (R~ 4)

Ay “HiRk e OHBERNS L, HBER

SINGLE ANTIBODY METHOD (pM/ml)

100}

[+ ]
[e]
T

8
L]

H
(o]
T

n
[e]

239

# 3. Within Assay. ! F—#ER TN/ <7V %

WITHIN ASSAY

(pM/ml)
1 2.5 5.5
2 2.7 5.8
3 2.6 5.8
4 2.6 5.7
5 2.7 5.1
6 2.6 4.9
7 2.7 5.4
8 2.8 5.6
MEAN 2.7 5.5
+SD +0.09 +0.33
C.V. 3.3% 6.0 %

# 4 . Between Assay . &illERMIC T3
7%
BETWEEN ASSAY

(pM/ml)

1 2.1 1.2

2 1.9 1.3

3 2.1 1.4

4 2.3 1.1

5 2.4 1.1

6 2.2 1.2
MEAN 2.2 1.2
+SD +0.18 £0.13
C.V. 8.2 % 10.8%

K3

20 40 60 80

10.0
DOUBLE ANTIBODY METHOD (pM/mi)

X4, FE(—HkKiE) & AR DK
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#0.74 - 2ITRIFABBA2 R 2R L 2.
(2 )EER

DEREME L UHE

{AE 8 ~16kgNEBMEA Z AL, 2485M4E
B, 27— REFTICRHEL, BB+
EBIR(EER) B L 0 LB+ iR AR (B
BIR) ICTERnL ) ayF2—7T%FALR.
(B—5)%7, KRBR#WRICIZAT—TLEEA

[C"PROCEDURE OF OPERATION AND BLOOD SAMPLING |

/—PORTALV.
ADMINISTRATION

14

‘\\ SUPERIOR

[}
[

b Y
VI

SAMPLIBNG \

PANCREAS

EAS SUPERIOR

Wi PANCREATICODUODENAL V.

X5, #fk e HiHE

L7, fiffg, Mm¥ENEENT 5 2 ~ 3 ErE&IC
TERNERZT-7. b, BEREL VRO
B, MROLOBEAZECHHT, TFEEOMK
fza3 vy ~NVTHEL THRLZT- 72,

BB A MIT D BRI 3517 5 KRERESIR I+
LERERMPHCPRS L IRIZAEL 2. M
##2 glucose Oxidase #2%, IR |3 —“HifkE:2o¢
#EL 72,

2)ATIER

%¥, g bo—nEBRELT, £ENEE
KEF 2T, 2T, B g IS whH]
BWETHLI7TFIBETAX = DERET
-7z,

OEEMAIRK AT

£ AEK(0.4n/min) %, BEEIRPIIC S
SHEREA TV, EARS, 04, EA
BtEER L D, 2090 CERIICEERE
ML, E#EkLE CPR(ECPR), &L U
Ak IRI(BEIPL) % fsE L 7.

PANCREATICODUODENAL A.

E E

Q@7 F AR

7" F 7 4E(10me/kg/min) %, FREHARAIIC 54
FEEAL, MEIRL Y KBO L EEICHELD
LEECPR ¢ EIRIfE#BIE L 72

BF LX=> AR

T X = > (250mg/kg/min) %, FEBEIIRAIC 5
FREFKEAZITY, EBROOELRAKIZL T,
BCPRE L UEIRINEZBIZEL 72,

£5— %13 M+ SEM T%b L Wilcoxon o
Signed-rank test |2t $ETHYMEE 21T - 72,

] R

(134 % C-~=74 FRadioimmunoassay ¢ s

AREHEIZ, Bi#L XC-7FF (RERY
7)) 0. 1mBiz 3t L, HUKIBEE400075 2 ERL,
4°C, 48KFfSio incubationf, 0.25%7 % 2 |
7 #2800.5%F v —a—NTHELHEE,
4 XC-R7F NiBEH0.4~25.6pM / md o) HiH
THETMR L B> F LN, MREED &
CEfTL:, REXBBRT, £ FC-_7FF, 7
TBLUFTL 4R L ERBEBEHTRRIGS
R Lotz 72, BEIILERES.8~4.9
%, %L CHEINEEIT7.2~103.5% & BRIF T, B
3, Within-Assay & Between-Assay TH%E
BREE, #NFN3.3~10.8% & ITITHRET
NERERETLL, ZHKREEFEEORET
b, tHEEREO0.74 RIF LM E Lz, U
EEY, FEEZ, A XC-7FFOBRIEEEL
THESFHMETEBLNTHBZ Ehbh o7z,
(2 )EhhEBR A

1) Z2 R BE R BRES R M+ 35 & OB AR Mo CPR
& IRIDFHE(E—-5)

#5. ZEERA XRMMA S X ORERIRED P CPR
t-3:- A28 Balli

FASTING DOG C-PEPTIDE AND INSULIN
LEVELS (N=44)

(MEAN + SD (pM/ml))
PERIPHERAL V. PANCREATIC V.
CPR 0.67+0.03 2.73+0.46
IRI 0.11£0.66 1.92+0.51

2 IR
fRII . 1.42

B A 44T 1 3513 B 22 [ e R % R o A C-
PR &t IRI »)Ft5{EIE, # 0 #410.67+0.03pM/
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med & 1°0.11+0.66pM/m T4 ), fECPR & i

IRI ¥ #fEiz, ZNE£Nn2.73+£0.51pM/mbis

£ 1°1.92+0.51pM/meTH - 7z,
2)EBH R KA (X - 6]

| SALINE 04 mi/min. |

3:

g2 N-

w3 30r $ MEAN+SEM

x>

& t

[

23 20t

< @

z2

22 | N

2w r0f

sw b

X —— CPR

a

gz o—o |R|
l'u A A 2 1 1 i
-10 0 ! 2 3 4 5

TIME (min.)

F6 . £HAH | EEAEKO.4/mb/minfEEHIRA 5
SiEEREARAOMTCPR (0—e) 5 L 7 IPI
(0—0) BENEH

GLUCOSE 10 mg/kg/min. |

6.0

5.0} ® p<0.05

® p<0.01

3.0 }w

PLASMA IRl AND CPR LEVELS IN THE PANCREATIC VEIN (pM/m!)
»
2

- e——eCPR |

20t :
0 o—o IR| H

1 N=6 E

of | 5
; § MEANLSEM |

E §

-0 0 | 2 3 4 5

TIME (min.)

E7. 7 F RS . 7 F 7 H10mg/kg/min FEE)IR
M 5 SRR EABA MR CPR(0—e) XU
IRI(0—0) i#EN%EE

&K (0. 4md/min) o FEENAR A RHRE
Az kD, ECPR &BEIRIIE, 2 &IicHBEEL
NEELTEHERET, 1HT—ELEERLL,

37 FEEAR(K-7)

7' ¥ 7 ¥5(10mg/kg/min ) 7 FRENARAIFFRLE A
BtsE% L D, BCPR & EIRI I 2aEHDEH
2, ITFTLTHEML, 2 ~ 3 a%IicTRIER
ZFL7, 7P YEARRORKCPRIZ3. 1pDM/nt
lextL, TEMEIG 2 520807 06.5pM/mb THh 7z,
ZLTxOHEMEIZ3.4DM/me TH - 72, —H,
BEIRL I, B ATAEL. 7pM/meh 2 1% TEE4.6
pM/m %R, MMEIZ2.9pM/MTh -7z, £
D#HCPROFIGIRIRLIZH L, 051l % #
BT aEmERLLE,

H7TNX=CAFH(X~8)

E
~N
s
=
z 1
i [ ARGININE 250 mg/kg/min.
(&} H - '
E 6.0' E " N—8 :
] i | }MEAN&SEM
5 ! ¢ :
Z : v ®p<00I i
& 50t i O p<O H
w 1
X H
- TR 1@
2 O
‘Z’ aor 11T
[T1)
@
< 3ok TT A0
= 3
o
(&)
(o]
2 20f .
€ {-‘H —eCPR |
g :
% 1.0F o—o | R! H
< 1} 1
| 1 ]
a 1 H
! !
L, v 1 1 L L A 1
-10 O | 2 3 4 5

TIME (min)

8. 7AX=AR . TILX¥=>250mg/kg/min
EhARA 5 S ERREAR AT CPR(0—e0) i
SO IRI(0—O ) BB NEE)

T X = > (250mg/keg/min) o) ik &) Bk P #5 %5
EAILLD, BECPR L HIRLIZ &, DFEHIC,
BIZFETL ML, M CTHEZRL 2, K
CPRIZT V¥ = > AT{AI{E3. 20M/me A TE{E5. 8
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pM/mé% R L 72, BEIRLI3Bi{EL. 7pM/meic 33 L,
4O HENTEEIZ4.4pPM/m %R, BEMEIZ2.7
pM/mbTdH » 72, Nk, CPRIEIZIRIEIC
L, RXEEsial 2.

= =®

A4 XC-~7F For_Hifkikic X 5 Radio-
immunoassay (¥, 3 TICHFH 13 (CENEE
ENTWaY, FERZ, —MEKECLs8EE
2RA, TNEMLL.

422> C-RTF R, B QMIBASI
ERPICEENICEREL W, exocytosis i &

N1 BN B, KT Tld, mENK
FHo@Ewiean 2k, CR7FFH2EINE
EERTIEDPHMOLNT S, EENTH-12E
BT, EBESWIKETHA X EERDS CPR &
IRI n AH1.42TH Y, Kb T Hid6.09
T# - 72. Heding 519 |3, Z=ZHEFIEHE A TD
KM CPR ¢ IRID 137.0& L, Horwitz iz,
b} eERMEmP Tt CPR, IR1IZ10.4, PIBRIML
FTIZ4.30EZHREL T35, Kihl 5 20
12, 7#7Miki iz CPR ¢ IRIDkIX1.5T
»35r L, Hedings 203, 72 E&RLG T
1ZCPR L IRLIZIZIZHFENFEL T3 L 8BE
LTwa, AN X2 BT 5 B CHREIRIN
FHCPR L IRINMA, E + OFBRMLP THZ
NINRELZRIEREL T, FTHE—CMK
MIC A S L ESIRMIZ, BLB%s 6 NERM0
WRBADIO L NV BIRINLKELE L > T
52k, EICA4 YA ViCEL, C_7FF
DRBHBIEL TWBZ EMDITFLNS,

Horwitz 519 |38 542, b b T7 F7#E25
gBLUTNLX =308 DEIRANZERENHRE
PRSP N 7> R > - LR >
CR7FFNEBZBREL T35, #HLIZL3
L, TFIHERLTAF=VAMICLY, =ZHE
L 90— 1208 TIHIEICET 5574 >~ R Y > Dt
HEmME 7o 2 ) »RC-R7FFLDKT
Hotz, UL, KRELFTIE, ZodmEc
EHEEZALN P -7, L THKkLF T
EE#RL72E&CPREIRIDENLKIE, 7T F
IHEATIRRICL.17, TAX= ARERICIZ1.07
EHEENMCIEWEZRL, TF7ERT XY=
> AFBoOREnAF L PIRLFN 7T 4 > R
VIREICIIHEBIR A LN o T2h, LR

E E

2 EC-_7F Folliciz, &fkE L THE A
Lz LTwa, ZoORErLE MCBWT
L4 2 ECR7FFIREENICFILIN
Twa EEwRL.

AHENA4 INEBIZEWTIE, 7F7¥BL
U7X = &M H#ERMLFCPR ¢ IRI®
TEEIC BT 2 HBEE L D DEMENKIE, 21
FN1.178 L0096 THY, AWK oHEICE
I} B EBEEA & D ILREIMS % EH L (ACPR @
AIRDTEbLT &, 7F7HEART.3TAY
ZCAMMT0.95L %, ZIZEELOSIHEMN
MR otz LUELYD, SENA X ERAWT
NEBIZBWTY Horwitz 50k + ToORES
- SOIy Y T 3 YA

5 £

4 X C-~7F FH—Hikikic & 5Radioimm-
munoassay ¥ L, 7F LB L UTAL¥X=
»ERBN 4 X EERD P C-R7F F S iLED
BEBEL, {2 0FI0BIREE BT 5
ZriC k) TEROER LB,

1) 4 2 C-~7% For—prfkskic & 3 Radioimm-
unoassay ## L, ZNEBIIRETZ2ITVZD
HHESEL .

2) 4 2 &M CPR & &Ik CPRHF
HiEiz F £, 0.6710.03pM/meds k12,73
+0.46pM/mdTH N, CPREIRINDY, £h
i, 6.098 LF1.42TH 72,

3)7 F#E(1omg/kg/min) BL U P L X=>
(250mg/kg/min) 7> 4 X FEBHIRMA 5 & RIHFiE S
12X NEECPR ¥ BIRIH G &S D ERBH A FITL
GEIE % 308, ATk 2 SHEIC BT 5 B
fE& ) ngwEmss % mEteRd & ACPR:
AIRI 22N #N0.9320.95- %Y, iZiT%EL
DFWEmMERL I,

WEHRZHICH ) MiEN, HER %5 - 7 B
KRS b VI AT S\ 3 L - WE
— BT B 27, F B A0
R RN RAE L 2T, 28,
B4 RC~TFFBEVEOHMBEL Z 25 &
$REEL Ty 20 2 B R ) R R LRI
B CRAMEL 2T,
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Immunoreactive dog C-peptide levels in pancreatic vein
Part I: Dog C-peptide radioimmunoassay and C-peptide immunoreactivity
in pancreatic vein after loading of glucose and arginine
Yoshiaki NISHINA
Third Department of Internal Medicine, Okayama University Medical School,
Okayama, Japan
(Director : Prof. T. Ofuji)

A specific dog C-peptide radioimmunoassay system was established with a single antibody
method using synthetic dog C-peptide as standard. The measurable range was between 0.4
pM/ml and 25.6 pM/ml. The coefficients of variation of Within- and Between-assay were
6.0 and 10.8%, respectively.

Dog C-peptide immunoreactivity (CPR) and immunoreactive insulin (IRI) level in the
superior pancreaticoduodenal (pancreatic) vein were measured in fasting and after loading of
glucose or arginine into the superior pancreaticoduodenal (pancreatic) artery.

Fasting dog CPR level was 2.73 + 0.46 pM/ml in the pancreatic vein and was 0.67 + 0.03
pM/ml in peripheral vein. The molar ratio of CPR/IRI was 1.42 in the pancreatic vein and
6.09 in peripheral vein.

Glucose (10 mg/kg/min) infusion into the pancreatic artery evoked a prompt and parallel
maximal increase in CPR and IRI within 3 min. The CPR concentration increased from 3.1
pM/ml to 6.5 pM/ml and the IRI concentration increased from 1.7 pM/ml to 4.6 pM/ml at the
peak.

Arginine (250 mg/kg /min) infusion resulted in a prompt, parallel increase in CPR and IRL
The CPR concentration increased from 3.2 pM/ml to 5.8 pM/ml, and the IRI concentration
from 1.7 pM/ml to 4.4 pM/ml at 40 sec, respectively.

The insulin — to — C-peptide ratio showed approximately equimolarity.



