Inhibitors of Post-binding Insulin Action in Serum
of Patients with Liver Cirrhosis
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FFREZE BE MBI 514 v 2 Y VIEAREYECEET 55

SRAFEFHNBIEE—RE (EE - DE—#E)
H B B %
CPEL4 4 7 A28 %M

FEECRT A4 w2 ) vEAERBOBRFELHBAT 219, FELXEZENEFOS v A ) VERAEEESYS v Mg
PHIB A BCRE Lic. 8% 7 o F L h o8 LB & FFEEEE & 2 iTRE L%k, Bilkes+s "lv v
A VRESEYHETS L, EEEOFECHRE LB/, VA Y VEERKARZERED bRtk . L L, F
BEEEELEERE LIcRE S » FEMIE B\ BE#%3E (glucose clearance rate, GCR) ¥BE Lick 25, 1 VA Y v
JERIBT (basal), BT (stimulated) D WFhiZBWT L, BEZFOFIBEOCB ST L GCR REBIET LT, ¥
to, AVAY VEIGHOIEETHD (1 2 ) VHBT GCR)/GERBT GCR) BHEEELFNENBE CETEHEY, (WK
F GCR)—GEFIB T GCR) BB L RENBNBB CERCETLTCWAR., —F, 1 vA Y VERMTH 5V IZFIRT
GCR L fifRA v AU Vl, DA v AU v ATy, Ea v b~ PP BEEDIREL £ & ORCE B o HBIBERIZER
dhhichotc. Wi, KEEFEHEOREME 6T HRLE, b5\ IIHEMAC L VRF LA, LB LY, 84
BRFEOCERSLNA YA Y YHERBT R L ORIMT GCR OETRASLR LD, 1 vAY VIFREEEEITAELE.
e, FEEREMmMELE LD P ICCHFESEL S » MEHHREREECRETEELRIL IS, FFELTRE
DOHENCHEREARD bhi. ULORREI W FELEZMBERTI, 1 VA ) VERARM vA ) VEREEAE, ok
O VA B WTETAEUNEET S LM L. $ie, KEEBEEWEIL, 1 VAV VREDOMDOEMD KL
=V LIERRILRMOHETH H, HEMES THEOHE TH LSRR EAL. AEH, FEEBRZCALhS A
VA VEERAMO—RY B TWATERAD D, SEILIIOEEERYBEYHE T2 L4, FEE COMEERREEY

HEATARDKR S EELRA.

Key words liver cirrhosis, insulin resistance, insulin receptor, glucose transport

Pl E, 2B B AEEA R AREOELE L EEETD
BERBOETX YT ABELBRO—OTHS. Thift, K
PEELFTCEAMERCRELECT I LA BGR X
., EEEFEZ (liver cirrhosis, LC) @ X 5 ici@¥: THE O FFE
BRBC T VOBANERYETT5L, KEEEARLL
CRERFHEZETAZ A5 TV 3", LC BEBIRT 5
MFERESR S OB, MBOEREIEE CTHA07 FUEA
HSEELRT—F, OfF4 v2) vEIEREL » SEYE
L, 7V EARBAHIWE R T LCH D, BHE, oM
EREREREOBFCHELTRALTLLALNE R s LI E
WEEV2Y, LC TIRT P ORARE, s g v R Y
VIEERPES Z L5, 4 VA VIEFIM OB TR EINH
FERTELD, 1212, 4 VA vEBRERFECRT 51 v
AV vEREL, HACERES SRBERCRT S VA
) VEHFBC ST TELDLEN DD, REELEESEE L
THEN D DBEEA L > THEIRTWAY Z L2 ERT D
&, LC Tk ELAHBEELERER TR TE D, FK
TOA vAY YEFWIZDE OB bWZ itk ’, K
B Petrides H¥%, LC BB I/ va—2 25 v 79TV 4RH

B v A ) VBB ST AFEREERFE L LA,
LCAETLITHEEIERE L ARCIEI I hs 2 L %
LTWwWb., oz dit, LC BT HA v ) vEFAKSFE
IhbRMERC A BELTZTATHEEE2REL TS,
KM TOBEFFEOE TORRE LT, fEEA AV Y
BBV EBITBA VA VREBEDETY S, ZEKU
BTOAVARY YERAORE I ERRB LR TER. LML,
LC LW iRERE 2D &, BRAXIGET2ALr0HES
MFFET A" THERLEL CBLERDD.
FITHEEED, LC BEMETIZA VA Y VIERREE
THEURNEIET IOENRRE T B0, B nE L HE
LIRS » s E A, 1 v A ) VRESEER, 1
vAY VRIBT R X ORI T OB ERELL. ¥
fo, KEW LA v R ) vERCEADAS VA Y vEEHRANE
vEDBEE, My b e - L SFEEOBRE L OBRAEY
BE L, AEESEMOYEICEET BN RHEELL. §
2, LC BB M BE, RERMRLED D\ s TRIE
MBEMZ DL LD, FEENE SBLTEICONTR
L7z,

Abbreviations : BG, blood glucose ; BSA, bovine serum albumin; C, control; Cort, cortisol; FBG, fasting
blood glucose ; FFA, free fatty acid; GCR, glucose clearance rate; GH, growth hormone; GLUT, glucose

transporter ; HbA.c, glycohemoglobin A,c ; HPT, hepaplastin test; ICG,

indocyanine green ; IRl
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WRIB LV HE

[ %

we L LFEERE (LC) BHI19864E 4 A2 519894 9 A
FCIEERAFE | AHCER S LS BARFTH » L BE
©, &PIEK, BER LR RVCREHOFELETHY, I
wE, FERFR I VRSB L. vk, RE, BEE, &
REER S X OBERRMIRE 7 E OB PHEO R L b, —KkiE
ERFOMENESMIBEITNE L DB L. £, BR
&, BERE, ROWERERL EMERDAHIE LN BB L
CERGE L D +10% LA ORIz LR Lic.

B4 v A Y VIESEOWE L LC B1TH (BH14k, i
34, FtEk6l.1+2.35R), BENRE (control, C) £ 8%
(BT 4, W14, FHEKH2.815.9) 2R L L, Bl
EROUEE LC 284 (B, %174, FHER
49.5+0.9%%), CREITH (B3R, 44, FHEH30.21
LIR) ZN&gE L.

1.5 &
1. BRRRE

HeEFwH L RHEHEECEL LT, MEE (blood
glucose, BG), #'V a~% s r ¥ v Ac (glycohemoglobin
Ac, HbAc), IfifE4 v A Y VIEE (immunoreactive insulin,
IRD, BLE KRV E v (growth hormone, GH), = A 5 V' — 1
(cortisol, Cort), EHENENAER (free fatty acid, FFA) #{EL
fo. ek, MERILra-ax v ¥ —-EE, IR 8L
Cort VEBEBFA & 7 % 3 AR GER) By b, GHILE A
FEy ME GER) By bEAVWTAETR RIAEIC LY, %
T Mg EEERE R IR M T (KIR) HOREX A Wz
BRECIOMELL. R LC #3841
g &0 7 F oA B (oral glucose tolerance test,
OGTT) % HifT L, HABRKRFEED T5¢-0GTT OZHnciE+
AEESOEEY - THE L.

2. EHEREIS MR O

HHT v P BEFAR Y BHCEREAE 130—150g
DY 4 AZ—REHWT v b, F514 T4 ACTERRESE,
KELIZEIBARBEOREBABE M L. =75 F -+ 2
mg/ml (7F 3>, HR) ODA-7ef Y =F L VHOAL T
(20ml, Wheaton #, Millvill, U. S. A.) iC#i¥] L BRI &%
Ah, EEMERTITC, 6045 MiREE, HILEMY 250um >

YAy v WAL, BEETIEEER L. B IR
Belh Ml AR % 3T 30l c Bl B L ek, (R PC30D#
BXeUTORBRCHELEY. ok, KERIZTXT1 %4Mm
&7 7 2 v (bovine serum albumin, BSA, Fraction V)
(Armour. ff, Kankakee, U. S. A)) % &1y Hepes-Krebs-Rin-
ger-bicarbonate (KRB-Hepes) #&Z## (0.9% NaCl, 1.15%
KCl, 1.22% CaCl,, 2.11% KH,PO,, 3.8% MgS0,-TH.0,
1.3% NaHCO,, 0.16M Na-pyruvate, 0.1M Na-fumarate,
0.16M Na-L-glutamate, 0.3M-(5.4%) glucose, pH 7.4) # /&
Wi, Ehr, FEEEA VAV VIITRTE/  avVE-F VT
&4 v AV v (Novo #, Copenhagen, Denmark) o, £
DO LEREFIFMIETEL O L DRER L.

3. 8L v R Y vREARORE

Bl v A ) VEEARDAIEL Olefsky & D FEE'"" % —Hak
EL -, MREL LRIk 2 x10° EicBEE
TR IS 100u] #ERIN L, BER CRMRFE I ml & LTITC1
BEf, BUMSE L7cfg, 3MmPE# Lic. &5, KRB-Hepes f&ffi
¥ (pH 7.6) T37°C 1 BRRE Lickk, 1 v A Y vEBREBICES
LicIfErro 4 v A ) vERET B &R (pH 7.0) T3
E¥Es L, Bl v A Y VREAKOREICHE Lic. Tichb, #
Hels DRIk (2 10° {8/tube) % 0.2ng/ml @ -4 v A Y v (K
&M 197uCi/rg, New England Nuclear #:, Boston, U. S.
A), BEIRECE < ORE (0~10'ng/ml) DIFEFRA v 2 Y
VORETRIVIEFEETTIml & L, 16T 2EEBE L.
RUGH T, MIRIEER 300u vV = vi A GRRIEERT
¥, £) 2004 ¥ An o ROECER L, Beckman
Microfuge B (Beckman Instruments #, PaloAlto, U. S. A))
CCIOMAEE O L. EBREE LR iRE T
W, BEESEA Yz LBl vF LV~ g v A Y VX — (Aloka
, ) wTHlE L, Bk PlA4 v A ) v ORE
ErxRwdre. TOB, 0.1ng/ml OREOFERHA v 2V v {F
FEFEBTHREEEND, 10ng/ml BEW BT 2 BF O FE
BAVAYVVEETERTARAEXLEFRALEEER
(nonspecific binding) & LTE LIV LD EFRH/BEE
(specific binding) & L, MiFic X 2AEENE U FTOXTRD
1.

%MEE=100— BROEEE MFC L5)/
FROFEAER BERIC X 5)]) x100

Table 1. Clinical characteristics of the subjects whose serum used for

‘% L.insulin binding assay

Group Age Sex HbAc IRI GH
{year) (%6) (uU/ml) (ng/ml)
LC 61.1%£2.3* M=14 4.3%+0.2 13.1+2.6**  4.5%0.6%**
(n=17) F=3
C 32.8+5.9 M= T —_— 7.4+0.7 1.5£0.6
(n=8) F=1

L.C, liver cirrhosis; C, control; n, number of subjects; M, male; F, female;

IR], immunoreactive insulin; GH, growth hormone;

, not done; *,

p<0.001 ; **, p<0.05; *** p<0.0l. Values are expressed as meanSEM.

immunoreactive insulin; KRB, Krebs Ringer bicarbonate; LC, liver cirrhosis; OGTT, oral glucose tolerance

test; PT, prothrombin time
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4. B ORIE

SRR, [U-MC]-D-glucose % I\ 7z Kashiwagi &
DFEDCE L TT -7, BILE & UCGERIEKMR 2 x10°
i B A2 RE R M 1004l 2ARINL , KA E Iml & LTITC
TR, BiBE L%, SR CIERE LA, B2
KRB-Hepes f&%% (pH 7.4) T3TC 1 KA vF o X—v 3 v
Ui muRofl it L., Thebh, H¥IEHMR
(2x10° & /tube) 3 X ¥ 0.1xCi [U-“C]-D-glucose (LLiE ¥
4.28mCi/ mmol, New England Nuclear #) W HR&K B E
100ng/ml DIEEER 1 v A U v DELET (stimulated) 5 L id
JEFHET (basal) T KRB-Hepes &@i#nxz Iml & L, 37C
1 BRERIRE L7z, &R\WT, MRS 3004 25 v )
avid A4 200 FARTREWEMNEOBCERL,
Beckman Microfuge B 12 T30 RTE.O8, Bl LIiRE
MERETT -, BETBORERER L OB
BELEBMEY TAhEThB 2, 22 LDHT 27 V-1
(AQUASOL-2, Amersham ff, Greenwhich, U. S. A)) 5ml %
ARTREWIY o Fyvsbv—v g v AL 7ML, Bk
YVUFL—v g vhy v i— (LSC-1000, Aloka %) 12T M5
EHERRlEL, [UMCI-D-glucose DRI~ DI b A &K
(EE#E S, glucose transport rate) » R 7c. HEHXRIZ TR
DORTRTINL JEIHHIRE 1 82472 b 1 BROE#RIXSE (glucose
clearance rate, GCR) ©F& L7.

GCR (fl/sec-cell)=(volume in mediumXcpm in cells/

cpm in medium-cells-second) X 100

5. 4 V&) ERIEEEO BT EERR

BEHRENED LC WEEDS L, 64 (B34, i3
%, EHERLILTES.6) R L, ThEhOmBEE 1) sk
WE, 2) FREMMAE, %1T-75 2 THERXRICN T ¥
EERE LI,

1) hn#LE .

BEMBEXH 5 UHE6C, 305H1 v X—vavlic
#®, 5 v MG S IRE LRKEOH TSR A AIE L
fo. TR, LC BRIV CHOEMEMBECOME ik L
AiEE OB T B R R L.

2) TRESALARLE

BEREMFEYHR CTEECEMB L%, HERSETHUE
I 1A 4 ERDE LCHIZS » IR S e E L, &
MR A e L.

6. MBEOTFEICL S 5E

BEEEWED LC HBEEDOI D, 54 (BH3H, k2
%, FIERAS.014.28) BTk, EAb .y M (BAKR
VART7IHE, KR) 2, OEXSTFEIFUES IO LA

Ko L. ThEROSEY 5 o IR & FimE L
e, BEHEEPIEL, AEEERTHEON TFELYIEL
1.

7. HERHERIME

REITARC, PHELEEBRECRL, §EERER
Student @ t-BREX A, p<0.05%FEE L.

m &

. FEEEELFD “I-4 LR U EARCEL 208

7 v MEHIRREBWT, T04 VR ) VRESRICE L BT
BEBEMBOEELH .

1. WEEDERER (1)

AuwicmEx, FEEERE (LCH) L, TOoMR(CE) 0
DT, FOMBEBOBKHERIRD LS THotz. Tihbd,
m¥E IRI fEvx LC ¥13.1+£2.6, CH 7.4+0.74U/ml (p<
0.05), it[ﬂl?ﬁ GH fEix LC #4.5+0.6, C# 1.5%0.6ng/
ml (p<0.01) THHWFThd LC BTHEEK LR LTV,

2. Bl R SR RTAE

7y FEBFHBRE BT 54 v A Y VESKIL, WThoAy
2V VBEREOTY, BEROLTAE L-HE L LCHY
CEHOMBECHBE LLBATEEZERR hithok (B
1).

I. HEkaxs

w, BEMBOERXRCS 2 2H8E 5 - MEkat
WA

1. HBEOBKER (F2)

LC BHLCHOMTLEIEMEE (fasting blood glucose,

—

%)

(4]

1

5

l-Insulin Bound / 2x10" cells
(5]
N

-
1

N
L

125

0 T T T l2 '3
0.1 1 10 10 10
Insulin (ng/ml)
Fig.1. Binding of '"l-insulin to rat adipocytes in the

presence of serum. @—@, serum from liver cirrhosis
(n=3); O—0, control serum (n=3); A—A, buffer alone
(n=5). Values are expressed as mean+SEM.

Table 2. Clinical characteristics of the subjects whose serum used for glucose transport assay

Grou Age Sex HbAe FBG IRI GH Cort FFA ICG HPT PT
P (year) (%) (mg/d)  (©U/ml)  (ng/ml) (ug/d) (mEg/l) (%) (%4) (sec)
LC 49.0+0.9* M=11 5.7+0.2 93.3+4.2 17.1+1.9** 5.1+1.0 13.4+1.0 0.6+0.1 32.1-£2.1 56.8+4.4 14.1£0.4
(n=28) F=17
(¢} 30.2+1.1 M=13 5.6%x1.1 88.7X=1.7 10.8%1.2 3.6+1.0 15.4=%0.9 0.3x0.1 ~—— —_— e
(n=1T7) F= 4

LC, liver cirrhosis; C, control; n, number of subjects; M, male; F, female; FBG, fasting blood glucose ; IRI, immunoreactive
insulin ; GH, growth hormone; Cort, cortisol; FFA, free fatty acid; ICG, indocyanine green; HPT, hepaplastin test; PT,
prothrombin time ; , not done; *, p<0.001; ** p<0.05. Values are expressed as mean+SEM.
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FBG) 3 X U° HbAc fEICIZBA B ie R Wb e » fodd, MmiF
I fE1: LC #¥17.1+1.9& CB 10.8+£1.2¢U/ml &2tk L LC
BeABCEEYR L (p<0.05). —J5, M GH {&, Cort
i, FFA XV T L FERTERELBD o0, T,
LC BD 5 H254& 1K LTHEAT Lz 75g-OGTT D¥ETix,
Bl 2%, WRHIA, BREEI3ETE-10.

2. GCR ~D#¥&

GCR KW RIETHEEMEOHEL R T D00, —HOIE
ArAWTA YA Y VREBRISHERER L. RIFMat
KRB-Hepes BEEDOH TRIAE LIcHA, 1 v A2V VRED
FRECAERIEECEM L, 10ng/ml ORETREKAE -
FLCBERIVEBEZOMBLABELEE L,
10~100ng/ml D4 v AV VBETR KA Lo, LCEED
MEEEEOMFBITEL 1 ~100ng/ml D14 v 2 Y VBREIC
¥13% GCR wHI L flfrn A bhic (K2). £2T, Bk
DEBER YT A v A Y YHBIX 100ng/ml ORETITS =
L L, HEHDOMBIZOWTUTORNEFT 7.

A vAY VIERIBT GCR 2, CH57.7+£2.9, LC B 454+
9.7/s-cell &, F@BT GCR %, CHF132.9+8.2, LC #
90.7£6.9fl/s-cell LW Fhd LC BTCHIHLAERCEME
%R L1 (p<0.005) (p<0.001) (R 3). 1 vA U VHEIBMT
GCR LIEFIB T GCR Oihix, CH#2.35+0.16, LC #2.02+
0.09THH, LC HTEMEERIERIED - ed’, Bt NG
BERED ORI o7 (K da). —F, #BTF GCR & IR
T GCR Dk, CRET5.2+7.4, LC B 47.015.3fl/s cell T
B0, LCETCRICHLABET LT (p<0.005) (K
4b).

1A Y vIEFIMT GCR, BET GCR & bz, ¥ IRl &
LM E BB RIRRD b hish ot Eio, FERIBT
GCR, ##W T GCR it & bz, Z2fgk BG, HbA,c, GH,

(fl/sec-cell)
160 -

140
120
100

— p<0.005‘—|

N
o O
1 1

Basal GCR

N b
o O
1 1

C LC

Cort, FFA Y DEEOTHE S EBCHEBEBEREZRD e
Motc (F— 548,

¥, FFHEETRMEEE L ELT—RELTELDL
RTWB LY, FFEEE G5 FEREOHMEOHEEREL LT,
7w b 2 v v (prothrombin time, PT), ~7 5 AF v
5 A t (hepaplastin test, HPT), 1 v F¥ A4 7=v 27V —v&
BRIz 31 B 155 Ifl 2 # 3K (indocyanine green, ICG) %
W, A v R Y VIR GCR, BT GCR & BB #E L
fedy, WThEbFRITHARBERLADZ DR
(5 — 2 HE).

300

N
o
o
1

100

GCR (fl/sec-cell)

T 1

0 1 10 100
Insulin (ng/ml)

Fig. 2. Influence of preincubation with serum on insulin
dose response of glucose clearance rate (GCR) of rat
adipocytes. @—@, serum from liver cirrhosis (n=T);
O—0, control serum (n=5); A—2, buffer alone (n=3).
Values are expressed as mean®SEM.

(fl/sec-cell)
160 .

140 |
120 |
100 -
80 -
60 -
40 -
20

0

— p<0.001 T
1

Stimlated GCR

C LC

Fig.3. Basal and insulin stimulated (100ng/ml) glucose clearance rate of rat adipocytes in the presence of control and LC
patient’s serum. Values are expressed as mean®SEM. GCR, glucose clearance rate; C, control (n=17); LC, liver cirrhosis

(n=28).
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. LC BFMBFROEHEEEFEERTYEOBREN
LC B 6RO MBMEMEEZ AV OISR AlET 5 &,
A vAY vIERBT GCR 79.7£3.7, BT GCR 147.9%+
7.1fl/s-cell &g b, EUEROIEFIBT GCR 63.5+£3.6, #
BT GCR 116.0+6.5fl/s-cell it LWFhdHECEER R
L (p<0.02, p<0.005) pn&c X b FEEEMILELE L (K

5).
Fio, LR 6 AOWEMBRFLELELYAVICEER, F

(a)

3
S [~ ns. -
o T
ES
© 2.
m
0
(&)
o
B 1.
=
-
E
? 9

C LC

HIMF GCRIZ 75.7+2.4fl /s cell Th b, BUEREOIEHKT
GCR 76.842.41fl/s cell & DRMICHELZELBDIEH o o,
BT GCR Tik 140.9+7.0fl/s-cell &7ch , AR R
T GCR 112.5%5.7fl/s-cell WHRTHBEEEMEELTL (p<
0.02), HAEMARC X » CHABEERBATEZ L0380,
7z (X 6).

V. mEhoOEEXEEEEE2RTHEOS FROMTE

LCHS5H/DMERENL T P ITHFEIFULEE 1 Fx

(fl/sec-cell) (b)
100 .
e p<0.005
0 o
3 4 [ ]
I 1 T
o |
«
D 60
o
3
et 40
Q
©
3 20 .
E
o
0

C LC

Fig.4. The ratio (a) and difference (b) between stimulated GCR and basal GCR. Values are expressed as mean£SEM. GCR,
glucose clearance rate; C, control (n=17); LC, liver cirrhosis (n=28).

(fl/sec-cell)
200 -

180 — p<0.02 |
160
140 .
120 |
100
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60
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20
0.

Basal GCR

W//)

Non-treated  Treated

(fl/sec-cell)
200

180 [~ P<0.005—]
160
140
120 .
100
80 -
60
40 -
20
0

Stimulated GCR

Non-treated Treated

Fig. 5. Effect of heated serum of cirrhotics on glucose clearance rate. Non-treated shows that non-treated serum was used
(n=6). Treated shows that heated serum was used. Values are expressed as mean®=SEM. GCR, glucose clearance rate.




FEEEZEMBFRDOA v 2 ) VEREEHEKOWT 783

BB Lictk, 2D0HEORH%RC ST HEYRHL

F(RT). 4 VAV VIERBT GCR IMEAEMEY A2 z =
£78.4%2.4, 5 FE 1 AU ELOSEMELHGRHEIT. 0+ FEEWEERELHEI> CLRELLIVALh TS
9.8, 1 FRBEOSEE B IHE 79.013.6f/s-cell Ligh, K2, TORBBFIOWTIRISBELERBHY Z Tl
ERBME LS TR ARBOSECEEEESA DR, CTHhETOHRETIE, BSKRELDORENES YR Y YR
1 5L EDHETIIPAEFEE,E L WA LT (p<0.01). BOZL, FERoEECHFAABLTHROBRZ L 57
FMT GCR 1%, MLEMAETI06.9£7.1, HFR1FLLET F R B OE(L®, A v A ) VIS EOHEMT, 1
143.542.6, 1 FRHT 104.2+2.8fl/s-cell ThH Y, FRBTF v ) VERBIRORED, SREFLh TV AN, HEBA
GCR L A%, BAELHTE 1 FRBOSEICEEEE A A VAY VIERERE LA v A Y VERAKOESMAIHh
it (p<0.001). Twb, Rk, FEED X 3 IRETRETIE, 1 v A ) VIR
(fi/sec-cell) (fl/sec-cell)

200 - 200 '

180 [~ ns 7 180 — p<0.02 7

160 4 160 J

140 | c 140 —r-\

O \
5 120 - ¢ 120
G 100 . B 100 .
o I
m 80 - -5 80 -
a ‘
@ 60 . £ 60
ol
40 | O 40
20 - \ 20
0. N 0. N
Non-treated Treated Non-treated Treated

Fig.6. Effect of freezing and thawing of cirrhotics serum on glucose clearance rate. Non-treated shows that non-treated serum

was used (n=6). Treated shows that frozen and thawed serum was used. Values are expressed as meantSEM. GCR,
glucose clearance rate.

(fisec-cell) (fl/sec-cell)
200 .. 200 1
180 | n.s. l 180 | n.s. 1
160 J p<0.05 p<0.01 160 - p<0.002 p<0.001
: —
140 | . - ] c 140 . ] 1
O
é :ig 4 (-g 120 |
4 100 SR
- L N
§ 80 . << S 80 - \
@ 60 | \\ E 60 ]
40 | \ &» 40 .
20 | 20 | \
0 NN 0 \
Original Fr.A Fr.B Original Fr.A Fr.B
Fig.7. Effect of fractionized serum on glucose clearance rate. Original shows that not fractionated serum was used (n=>5).

Fraction A (Fr. A) shows that fractionized serum of molecular weight above 10,000 was used. Fraction B (Fr. B) shows that
the serum of molecular weight below 10,000 was used. Values are expressed as mean+SEM. GCR, glucose clearance rate.
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WA &t S DO RMDY B A MANCHEAET B AJRENE L EIC
EXZTRELENDD. LK, Dzurikova 51, J o FHFRE
BT AR AR EEE & Uie 5k CHEE B i i R A
YIHET AEENEETAIEXYREL T B0, TO 2P
=ALACELTIRBELT LEE BN TR, £ TSHEE
Fit, FELBEBOERCA v A ) Y EERIHET HERNE
ETHNED, i, AEEMAFEETSE LSS vVAY vV
FRDEDAT » I TIRET DY, 7 EHHCRT
5 P VA Y vRERE, HEXEREEREL LCRE L.
AVAY VIXEOIEROE—BREE LT, MRBcEETs
1A VAY VEREILREST A LANERD, 3, BEM
BOA VA vERBREAGCRETEELRE L. LiL,
LC HLCHROMTY v MEWMREH TS T4 vA ) v
HRCEREIRD LI, FEERLZLE T, -1 v 2
VVREEHETAERREE L VWb o L Bbhi. FEE
R B4 VA ) VEREICOWTIL, UL 0 FELERE
DORMBEIRAY BN BREC L D, 1 VARY vEREROWA
PHLNEINTWE. —REEA VA2 VILER 5 54,
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Abstract

To clarify the mechanism of insulin resistance in liver cirrhosis, inhibitory activities of insulin action in the serum of
patients with liver cirrhosis were investigated by insulin binding experiment using rat adipocytes. 125I-insulin binding of
adipocytes was not significantly changed by the addition of serum from cirrhotic patients. The serum from cirrhotic patients
distinctly inhibited the basal or insulin (100 ng/dl) stimulated glucose transport (glucose clearance rate, GCR). The ratio
(stimulated GCR/basal GCR) and the difference (stimulated GCR-basal GCR), which are markers for insulin responsiveness,
were lower in the treatment of cirrhotics serum than in that of control serum. There were no significant correlations between
basal or stimulated GCR and the levels of serum insulin, insulin counter regulatory hormones, blood sugar or liver function
test. In order to characterize the nature of this inhibitory activity, effects of heating (56°C 30 min), or freezing and thawing of
the serum on glucose transport were studied. These treatments decreased the inhibitory activity of the serum on basal and
insulin stimulated GCR. Using fractionized serum from patients with cirrhosis by Molcut II, the inhibitory activity was
found in fraction less than molecular weight of 10,000 dalton. These findings indicate that the inhibitory activity on post
binding insulin action, at glucose transport level, is present in the serum of patients with liver cirrhosis. The inhibitor might
be one of causes of insulin resistance in liver cirrhosis. To characterize this inhibitor and its pathophysiologic function need
further investigations, from which the mechanism of glucose intolerance in liver cirrhosis will be clarified.




