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BREEECE, 12 vOFERATRREREE bITH
Wb BV S v T v IENRE D 5 h 3"
TERELHIONATVWAE. EIAT, IOKI LKA
ik vE v RENS SN B EREERE I HERS,
B EED R B CTRLVELD—DTH LI VA TV %
HRMEICES L BE, BERBoXERETH NN
WA BB RRT 2, BERRIN RIE T RFO RS
FETEE 2 E 2 59 2 CRIKIEWMETH 5.

—7%, adenosine 3’.5’-monophosphate (LI
cyclic AMP) i, Bx 0+ L& v OBEWEET
second messenger ® 1 > & LTER T 3292 & &
monhTWwWah, FYauhdyOERDE Kk cyclic
AMP £+ LT b h 3% % oK, adenylate
cyclase system OfE#:{bic L D fAfER M L «
cyclic AMP &, #ifa4) cyclic AMP BE R Eh
2 LS, Yk T vicHtd AFORIGHES, MIT
cyclic AMP B o RT3 C L FiEL B
3. 2l TEBR, BRRBECLBRWPED 7 VA
TYEMERTL, BRFERETOFcs8d2 7Y
TrvicHTaRIEEE, FELTI A T VO
second messenger T& 5% cyclic AMP o M4 v ~
NMcBY ABEL VR ETEL, BETORKS 3K
EEBLOTREST 3.

& EH K
Table 112RT T & L SRAESE LRRHCAR 2
A RBEE ORARERABRERFERE 10 FIUAT
DE) &, BEEIM (UTCE) 26 ELi.D
B, REEL L REFFREOSBITHO b DR
O, BOMBRETR, 4 v 2 ) YREFOLDIERAL

Fo.og 7 SR, B, WREBL S UIBDN il
EEAAMHLTVAbOIRBALL. CHHE HIRFBEIE
BE75 <L S0gGTT MMEHIMRIEH AR T b DI R~ 7.
Sflic, BEAZEEH, NERICERY -7 v ER
EL, D% b 3 AHORHRE T o2k, £
K0 mliciafR L f- v = v 100ug 2R L D 2
SRTEE L . BIME, BRET 10 9 & BRTEA &
ML 25, 54, 104, 154, 304, 4547, 604
H 9EFTH LV, BEETEE LTI EHET 10 4 & BRE
BIOEOEHEEAH VL., 2hEhoREico&, M
¥ (LUFBS), dg 4 » = ) » (BUF IRD, 4R cyclic
AMP ZHI5E L, & BRI s 0 2> (UT
IRG) b L. %, Mikcyclic AMP ORIE I
i » 5 Lo EDTA-2Na £ AR HBRE ICHRMmML .,
FACBAR LB OKE LIMTEESBELL. T0%K
0%y 7 ouEEmAEmMA. 3000rpm, 15 43 & 20
L, 0 LiEsktaflc — 74 5nl T3 EBEAL, =
—FLBERELZE, AIEKE T-20CTRELL.
MEE, ZHEECERRXSHEEF - P Z AV RIA
HEOTIT - 72, £ 72 IRG & Unger O HEZ &b 4
k30K 2BV RIAET, IRIES 1+ Ky + RITIR
FrElE ., rEH OV 2K EY T, BS @ glucose
oxidase EOCHEIE L 7o, HEFHER AL student’s t
test, FRREZHVpE0.00LIFEAEL L.

& =

1) BS: #&iEi#E:, DE123.2 = 9.1 ng/dl (F
i iEnemE DITREIB). CE90.1 £3.9mg/dl &
DETHE (p<0.01) &EixRLAL. —H, 7N
B = raRicE LT Fig lawiRd & BMERE

Effect of Glucagon on Plasma Cyclic AMP Levels in Adult-onset Diabetics. Hisatsu-
gu Miyakoshi, The First Department of Internal Medicine (Director: Prof. N. Hattori),

School of Medicine, Kanazawa University.
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B e b DB THBICEEAR . £ Fig. bk
R oL AMAMEE 100 & L, BETS&ISEIC ST
pEMEICT 3 ERE (LIT%BS ) 245 &, &
BEATIHDEELZ.6 2.4, CRE120.2 £ 2.2 (p

<0.06) & DEETHEICES, A% B HTII DR
124.4 + 2.3, CE112.1 £ 3.8 (p <0.02), &z
605y T DEE116.9+ 1.7, CR101.1+3.0 (p<
0.001) tWFhns DHECERCEL -7, £1-%

Table 1. Clinical characteristics on subjects

Group Sex Age Height Weight Rt Np Nr Group Sex Age Height Weight
D (em)  (kp) C (em)  (kg)
T. F. | M 42 167 62 Ia + H H M 37 163 65
T. 8. M 41 169 61 - + H M| M 27 175 63
S. M.|M 49 165 89 Ia + K S |F 45 162 57
T. L F 53 158 68 - + T. Y. |M 54 161 59
N. K | F 54 157 66 I + T. O.| M 52 155 47
s. S.|M 39 158 55 - - | H H.|F 28 160 50
M. S. | M 45 168 57 - + I. Y.|M 42 176 717
K.. S. | M 60 164 64 - -1 M. L M 24 165 62
M. T. | F 61 145 45 1I - || K. F.|M 25 173 67
E. S | M 64 166 68 - +
Mean 50.8 161.7 63.5 37.1 165.6 60.8
M: male F:female
Rt: retinopathy (Scott classification)
Np: nephropathy
Nr: neuropathy
BS °%BS
mg/dt
150 150 F
100 | < 100
i g
Group C i Group C B
GroupD ~—— GroupD —
50 xx x x X X ¥ x 50 | X M E
x P<00S
x P<0,01 X P<oo2
% P<0.001 E P<000 1
ob—ut — . . . ob—
025 10 15 30 45 60 0z 5 10 15 30 45 60
min min.

Fig.1a Effect of glucagon on BS

Fig. 1b Effect of glucagon on 9% BS
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BS (o TEME I T 2K &, D BT IRAMR 30 4 ,C 8t
cRENE 1558 T, DRTOES LRVEN, B
'DLMT:Aiﬁ—bf:ﬂﬂﬁﬁ@@?ﬁ@ignbfiﬁb 5h
f-. —%, %BS OTEMME DB 140.6 + 5.7, C B
147.3 + 3.0 TR EEZRRD SNEL -T2,
9y IRI: Ef@iEE, DR 11.2 % 2.3uU/nl, C
2810.7 * 1.8uU/nl CHBMcERZRED o0 13
hote. FAH T AMCHLTEFig 2aiRy el
L, mE® 24 TDE30.6% 7.9¢U/nl, C Ficd
55.1 + 6.7¢U/nl (p < 0.05) & H&ic D BTG
ETFLTEY, A% 05 TIEAKOERNES SN
Fo . —%, BEETEE 100 & L, AREREERICST
ZHEIES T3 ERE (UTF%IRl) 245 &, Fig.
9b lRT C&  EE% 25 TDR35.8+68.4, C
BE743.3 £ 185.2 (p < 0.05), 54 TDE253.7T*
44.4, CEE511.7+109.8 (p <0.05), 104TD
£4164.3 + 31.3, CE£296.4 = 51.5 (p <0.05),
155 DR 135.5 £ 20.6, C#282.2 = 46.0 (p <
0.01) L WFhs DRTERICRIESET LT,
) M cyclic AMP : EUFTATMEE, D#3T.8
5.8pmol/ ml, CE38.1* 4.2pmol/ ml CREBEHE I
HEEREDOhUh T, gk vBERRCHLT
12 Fig. 3a loRd T &<, AMK2ATDERIT.0OE
94.5pmol/ ml, C# 338.2 £ 46.7pmol/ ml (p <
0.01), 55 TDHE421.2 = 112.6pmol/ ml, CEf
1015.1 + 194.4pmol/ ml (p < 0.02) & DETHE
EEGSETL, Z0%bEKOERSS 0. —
#, ErEEE 100 &L, RSB SRIHE
edtd 3 FRB( LT %cyclic AMP)%4 % &, Fig.
SbicFT o AMKLSTD 4.9 733, C

IRI1

au/ml

100
Group C ¥4

Group D —

501

x

30 45 60
min.

A
02 5 10 15

Fig.2a Effect of glucagon on IRI

Jigt

7950.9 + 146.5 (p < 0.02),
+115.9, C 2 2630.2 + 309.9 (p < 0.001),

54T DB 1144.3
10 53

<= DB 1465.5 + 208.0, C#£ 2545.9 % 292.9 (p <

0.01),
97.7 (p < 0.05).
418.9 £57.0 (p <0.05) L ¥Fhb DMTHER
RIEMET LTV,
cyclic AMP MTEEIET oL, C HTIEMN
%55 CTE@ICEL, DETcyclic AMP D B H3 B
NAEEMAE ST,

wic BS ERIcxtd 313 cyclic AMP LROHIG

304y D #E465.7 = 50.7, C B 720.4
55 TD#EE271.0 £26.2, CB

F 7o, DBETRAMNE 10 210%

&5 1%, BS, M4 cyclic AMP © &7k &8 o
Bh o EMEEEZE LS WAEEE LT A LBS,
AcAMP & L, 2h o0& B 0% I48BS,
SAcAMP &4 5 &, SA4cAMP & S4BS Dl Fig.
AiRT &< DEES.03 £ 1.63, CA#26.17 £ 6.71
(p<0.02) EtDHTHBULETZED .

4)

IRG : &% %F 19505 5 144 (DETH,

CRETH) DAHREL A, BEAIER Fig 5 Tme

z& <, D#142.3 £ 24.9pg/ nl,

CHEI1214 %

922.3pg/ mlTHo,D HTHEERTERICS - o
BEERAONEDL T,

5) BERMREEIC B 33 cyclic AMP & BS,
IRI, IRG OBFEIc>WT: REFMIC> EFRFT LK
P5, B HETIREE I B8 T, I3E cyclic AMP & fhod &
752 — g — O SHEBEFRERKTI EMT
ERAG R i

6)
AMP) & Zejg8 BS OREIc> T !

% cyclic AMP o TE{E (LT peak %cyclic
Rz .

st Lo hs, Mg oflic i3 o HBaRaRE Riie

%I1IRI

1000

500}

Group C

Group D ——

x P<0.05
i P<oo0t

x
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L —_—

02 5 10 15 30 45 60
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Fig. 2b Effect of glucagon on % IRI



ERIRREII B2 70 I Ao I Cyclic AMP Biig 27

ot AMP & &7 IRIE & ORIz 37 5 8B A £ B I
7) peak % cyclic AMP & IRI #Bf#iz w1iir - 1. —%, peak % cyclic AMP & IRI @ Jg
T AWEHlico EME L b5, peak % cyclic &R Fig balcRT T LK HERIED HBAM

cyclic AMP °fcyclic AMP
pmol/mt
1500} 3000F Group C [
Group C . Group D —
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* P<C0.0S
x P<002
1000 F 2000F % P<0.01
* PC0.02
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Fig. 3a Effect of glucagon on cyclic AMP Fig. 3b Effect of glucagon on %cyclic AMP
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FEHrBohl.

8) peak % cyclic AMP ¢ IRG sf#Eicow
T: MEARETH- 3> EWFLLT A,
Fig. 6b ic/Rd & EEBICIIEOMEBABEKR 2R T
BEHGSNIHEEZIBAD SN 1.

9) &7H IRG Eo B{E & M3 cyclic AMP Kt
lIc>WT

B 7481 IRG [EZRIE L7 14 #lic> &, IRG100pg/
miRigOEE S F (LT 18), 100pg/ mlEl L 200pg/
mlREOBETH (LT mEE), 200pg/ mll o2
Bl (LIFng) o38icbi, Zuvs oy EEICHT
%% cyclic AMP 2B5T L7, Fig. TIcRT &L,
Bf% 10T B 2553.7 £ 396.9. n B 1235.4 +
237.4 (p<0.05), M EIbOTIE 17244
260.7, n#729.5 £ 111.8 (p <0.02) &nBTH
BIRIEHET LTV, £, BHIZOMOBRREIC
BLTHNBETRIEFETT 2ERCH 7. —Fm
BUAMRI02E 1528V T, 1B nBOhR]
DEEEBERAME SNLH, WEFRORKEIcEVLT
I, nHLOoMCFREZEIASh KL o 12,

IRG °
r=0403
pg/mi R (n=13)
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Fig. 6b Correlation between peak % cyclic
AMP and basal IRG
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R BB VTR cyclic AMP o KIS E &I
BETARTEVIHPBHESA L -/, BlikEICE
i B R BE D M4 cyclic AMP fic B4 28145 T
i, BRFERFCBLVTRESCELEVET5 b
DO BEVETELDNM, BREVET B DML ER
F—EOMERBIRAONTEL, BREBETHVLLETS
bW, 7 uA T v hscyclic AMP A BEIIS € 3
LHREC DL, 1R v ENEERGTO
cyclic AMP BEZ DS € 5 & 5 i <92 & b
5, BERBECTAOLNBESA VR vIFELE I/ VA
VIEDBG2EA TS, SEMEE LTRAXD
B CHMETIR, BEMRED IRL, IRGIcHEEEZMNA
Snth - fo 7z M3E cyclic AMP fEiic b EEEMA
SNILH - - ATREMEAS H B AS, EBEIRAEIC B 5 M7
cyclic AMP & IRI, IRG Dffic £ < HHBEREHRAM & 5
nid-t T &, TORETTRINE cyclic AMP
EABICIRIE IRGDAIL>THRESN B DT
BRVAlgEEERL TR BN B, — 7,
Goldberg &' juvenile-onset diabetics Tizz v
po— VBT H U INEE cyclic AMP EOE T34 5
fo 8, f4E guanosine 3',5’-monophosphate (2L F
cyclic GMP) fEicEiRz A S hlEhb - EHE L T W
3, o3, Th oo cyclic nucleotides DL %,
cyclic AMP pS¥ifa s sEMEIER %2 & 5, —7F cyclic
GMP HfRiaEFEREIER %2 &2 & o, [NEER
BHROMBREEARKRLTWE b EEL, BRE
BETHONBRHREILOEELR~REEL, Ly
L, BOOHE L EEORMETIRWRE LBEME
W, F7EFE cyclic GMP #RZEL TwHWoT, B
BEULBIR#ETH2EEb3. ULEokSi, &
R TIE R 0BV I & » 3T cyclic AMP {1z —
E L ULAS, Wehmann &'""0#& o & & <, K H»
SR 9 5 cyclic AMP O #5145 1M3% cyclic AMP #
KERBMLTWVWBEELSNBDT, ERRETOMITE
cyclic AMP i3, R E < ORTFOHETICH D,
TNODWP /NS Vv ZAD FICROT »TWB EBD
nh3,

=7, AERMEIC v h Ty RS L i EmT 3
4% cyclic AMP & Broadus &'"9250FHIR TH 2 &
LERELTHY, TOETREFOERD —F'?
EHTWS., Zhig, MiEcyclic AMP oBhiEiRAFT
DINAT AT IR ES OO LTVWE EER
o, BRAMLEbyTEHKEVALBLNS . 4
EER VS T VEBEFTS S ICHED, KBOS L
AT EAMIBBHME LIS T2 200 5 WER
L' 3% cyclic AMP S ic P4 52 2208

HMHBEIE, SSRRARI ALY T VEBIAETL- 1=
S S 0 B3R cyclic AMP o#MRIEAS, vk =2
VHBREMTHE L LD, SAHTrELT
100ug 28 HEE LTRAY. BB, #HBRELBE b
TR TEMICLBEMER B LA ORDY, S
TYEMAIRTIE, RBICZIED T, -1,

ST, BEBEBHEC /S VAT EMETR WM
cyclic AMP @ Kt %= 4 - & @ Tid,Liljenquist &'
OHEVH BN, HoOHETIERRBELRES
TIME cyclic AMP RIS iIcBEEZ L VA, SEOF
EORMEBO LAMIC, BRBRETEVERE TR
L, COFBROR—HI, HoONRBENS ¥
U VRENERBRETH B EVDE, SSITLD
TYHBHEOBVICL ZHEE BV EEbN S8,
Bl 2 &t 5 i Tt IR, IRG & o BEHE A3
HEnTRv., SEOFEFEORETI, SraTVE
Ry o 3% cyclic AMP RIS AS$ERB B E T & i
{ETF %R L fH, cyclic AMP RIS DfsE S L T #
At peak % cyclic AMP & &8 IRGE QR i
HEOHBMREFRERTERABD SN, £ rh
Y EFICRE 2 M3 cyclic AMP RIG &, B# 8T IRG
filihs 200pg/ mlEA Lo B id 100pe/ miki o B ic i
LEBIETERLAL. &5, £ 21 vicyelic
AMP BEZETS R LVSBAEAL S, VATV E
itk D IMEE cyclic AMP RIGABEL T2 EEX -
IRI OTEfE & peak % cyclic AMPOBlicik BES
EDHEBEBEFRMSE S .

BV h T BETICEIT S In vitro TO cyclic
AMP RIGIZBSL T3, Plas 52?58 &L IRAT M1 MG %
Hib- T/ ATic& S LTHELE, 20®REIC
T I URI#AESZ T cyclic AMP BISA{EWL &
& %R L, DeRubertis 524 5 » FFOEK EBR T
Bk DFEREEE L T3, £ /-, Bhathena 5243 %
MU RV P UBERRIB S o MITHBEERV, S
AT YRBETTRIFEEO 7 A Iy SREOKOR
h& cyclic AMP DERISHENA SN BT L5844 L,
Soman 52k, TN SHERBNLE S VA T v IBET
TbHONBIEERE L. —F, in vivo Tt
Hendy S*"SEEEIC /LA T VEARITRE VWE 7
AT VMEEERIL %k, BE LA S v ABET
55T HIMHE cyclic AMP O RIGHEF 42 2 &5
ELTWS., UEDBAEVEZ 2L, SEOKETE
TiAl IRG B ERFRE CEVEEIC S -2 &, &
AT IRG & peak % cyclic AMP &soflicg o
HBBRERTEE MBS SN T &, BHETIRG (A
SVHTIREVEIC L LRSI cyclic AMP Kt
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METEFRLEZC &, HRFEEE O M cyclic
AMP RIGETOEED 1> & LT, &7 va I v IE
HEF adenylate cyclase-cyclic AMP %0 RS % K
TagTVATFHEESEL O, BREVREEDN
fo.

iz, 42 e cyelic AMP o RIGBAL T
1%, Siddle 229487 vh v A R Y vERBICE
BEICES LA ETA, VAo BIRERE S AN
T b #FE cyclic AMP RISic b 0 31 o 7o & HE
LT#b, Israelsson 52™M3@HE#H & “low insulin
responders” & T, 7 uh I v BRI OMEE cyclic
AMP RSic £l BV EHE LTV, a5 klT 5™
2, BRES o MFTR 74 T vicstd % cyclic
AMP ZORIEHDET E L bic, 1 ¥ 2 ) v ORERE
Bt bEEOET2EDLEMELTVWS, Lirdi
SEoEEORE T, IRIDTEEE peak % cyclic
AMP & offic EOEMBMKRS B SN cEBR R AHT
2. ugEic-ox IRl OEME peak % cyclic
AMP OHIBI% A fERIC L B L bFEA SNBH,
[RI ofgnizp < & RBEAHREOHZFICH S &
Ziohbs0T, RIORKGHERFR bDZEN T
sk vicxtd b cyclic AMP o RIS Rz
3, LELZBILMTESIASB LA,

7un Ty EESOIEE & M cyclic AMP 0B
12, 54cAMP & SABS Db S Chbhd L5 i 8
IR B c kRN o 2 Il 3 cyclic AMP 358
HECE, -7, —F, BRERECREETRIME
DEEFARICHEZERAONE b7, 2L, 7
wh Iy ERROTE IRIKSIERFEETERR
B, #An =y HE RO MELF %M cyclic
AMP ofiEhnss o THET A0 MK 5 L Eb N
5.

i, Vvh I vARBOBMNEEESS &, B
R EE R EE I LM cyclic AMP G, ¥
RIS bicBhaERMNS M. CORIGOENR,
WRFEEDOFICBWT, ZFuh I vicktd 2 BEH
BETFLTOAEEEEERLTWAEEL SN, BIR
FRETORTO 7 v I ity 2 ARBEBEZ
EZBHAT, hHOTHKREVWELEDON.

#* Eo
BREERZIC I VAT vEREEFRY, F&LTMm
# cyclic AMP BjBE & W BRET 2T o fof, LIFD 5
SOAHBEL I -T2,
1, BERETE, BRABELAEEZFOM MR
cyclic AMP ic HEZRZB D o hdh- .

B

2, BRBHRETEIREE L, 7 vy T VAR
9 % M cyclic AMP RIGHEE &5 M ICE T Z ;R L
1.

3, BT IRG BI3BRBBRETEVERIICH v,
% 72 B #7087 [RG {# 4 200pg/ ml LA EOEETIE 100pg/
nEBOBEICHk L, s I AT BME
cyclic AMP RISIZET &R L 7.

4, peak 9 cyclic AMP &2 s I v EFED
IRl DTEE O I HEZIEOHBEREFRAE SN,

5,00 & b, BRFBEEICBY 3 M cyclic
AMP BIMETORRE LT, @7 vh 7 Y IE, 755
sk I v aERIcHds 4 v R ) Y REMET 2,
BF adenylate cyclase-cyclic AMP &0 B2 4K T
ERTVWAAREEMNEL Shi.

Hegsichroy, REWBYL 3 8EE L ARMOY %
05 - - RERRR IR EHIR IcERE L A HEAERLET. 0, &
PRI 20 - RIRAES | NBE | IFRE 0K &L
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Effect of Glucagon on Plasma Cyclic AMP Levels in Adult-onset Diabetics— Hisatsugu Miya-
koshi, The First Department of Internal Medicine, School of Medicine, Kanazawa University,
Kanazawa,920, Japan. J. Juzen Med. Soc., 89, 24—33(1980).

Abstract  To elucidate the effect of glucagon on plasma cyclic AMP levels in adult-onset
diabetics, the response of cyclic AMP to exogenous glucagon and the interrelationships between
cyclic AMP response and immunoreactive glucagon (IRG) or immunoreactive insulin (IRI) were
investigated in ten adult-onset diabetic patients and nine normal controls.

In basal conditions, plasma cyclic AMP and IRI levels were not significantly different in
diabetics and controls. Basal IRG level of diabetics was slightly higher, but not significantly
different from that of the controls.

In diabetics, the response of cyclic AMP to the intravenous injection of glucagon (100xg) for
two minutes was significantly lower in 2 and 5 minutes and in addition to this, the per cent rise
to basal cyclic AMP levels after glucagon stimulation was significantly lower in 2, 5, 10, 30 and
45 minutes than in the controls. When all subjects were classified into three groups according to
basal IRG levels (IRG<100-—1 group, 100=IRG <200—m group, 200=IRG—n group), the
response of cyclic AMP to exogenous glucagon was lower in 10 and 15 minutes in n group than
in 1 group. Moreover, there was a positive correlation between peak per cent rise to basal cyclic
AMP levels after glucagon stimulation (as a marker of cyclic AMP responsiveness to exogenous
glucagon) and peak IRI levels.

It is concluded that in diabetics the response of cyclic AMP to exogenous glucagon is lower
than in the controls. And these data suggest that the hyperglucagonemia and the low response of
IRI to exogenous glucagon may reduce the sensitivity of the hepatic adenylate cylase — cyclic
AMP system and contribute to the lower cyclic AMP response of diabetics.



