Kekkaku Vol. 79, No. 1 : 25-32, 2004

B 78 AR T RIEE

BEOR W & W

— bad companions—

25

F—T =X DR, BEORN, A YA YWERE, 4 A EH, BRI L

1.3 U &I

PEPER 72 5 MBS FRBERE 13 ) 123 JE9 8 1 I
RETIZBNTY, RIEREOKT, MAEBHAED S
Nb, HEBRFBIIHLVICERELS A5 2 &0
5, HICWEOHEEELIL) S EHFUETHS ),

% { OERZEORERD S, 2 B RBEETIZ )
INEZTE MEICBES NS IS B INZEEY 2, Sl
BEDTED 2HEDEE NEM L 2RI HERE T 5
Z TR, I U D THEIRIG M/ L A GFE O RIE -
EEEPIELY 52 LAVRENT, AF - FITHE: O
TR, BBEL SRR O R 7% 235 % B 18R
L, BHEMEZ DRIEL, »DXOEHREIIEI
RISV, W) 2 HEHET AL B
THRLTHLNWZ ETRE LGS oz — K, WRKELD
W S A IR BEIC BRI LE 25 HE )R L C v 2 Bl AY %
Vo B WO EFRERIZ, 1 UD THERIFSED %
CEDPHPTHEI L AR BV, Thbh, BREO
P RESLH QW B IRAEA AL (X FSIE - MR 5 & & A%E
HENED 7z FERBORINFER, RINEEIRD LT
NBZTEIIVHIFETH RV, X5, R ERZDHE
SN KR ORI S FIE TSI 5 RA D
HHRhTEREN TV,

JE 2 57 878 53 2002 4EFKAZAT o 72 Bl bR 97 52 RE A A ) s
Wicksr b, rvansrsovb  ilide1% bl Lo N
#7407 N CERE 9 13690 HATH - 72), &5
VaANEZBY MED5.6% DL, 6.1% Al THALRER
WOWEHEEZ T TR AIEH880 A (U< 6807
ANTHo2) WCOREZEDPHA Lz, T4bb, HE

AETE T CHERIRIRIICHR D TEWAD L W Z EATRIE &
Nizo ZoEMmE LT, EEH - Bt VvF—£f, Bk
WWHEMT, »B8FondH. ZomEE, BMko
HERALR I - 5 &\ o 7o ARG 15 % 389 70 I AR TS
T EE S5, IR LRI S ORRBE S0 5
A4 A X AIHEEAMET L, 1 FRA 253800
L, HCOT IR AAEIPKT, MBI - H5 6
W&nbe —H, RUMEADWT ST 74 REAL b A
£, BIZTINF-a, VLYRAFY, LTF, 754K
ATF U REDHTWEDING VALY, £ VA) D
18) & RBIRWALIE O FIE - RSB E SN TS, &F
BLHANBML CTE 7o BRAERK LTI A b
4 Y OFEALBA LN, £ 2) YOBEPKTL, &
BEMEZSIEEI T, S0XHIZ, 2 BUERW & Bk
FEACIE DS ICIAE L, & SICHEILE, &R IMAE AR
L, EWICEZEZRIZLEY. LaL, iEd 2R
ZIIET DI TIE B v BRI [ AR MBEES L5
L7ZI2d b od, £ V2 U EBEL TL2oWE
NGV, PRI DV J LW FFEEZE LT A0S,
D% A YA Y OBMEOK T Y, HEIRIE % FAE
35, L2720 (Fig. 1)

2. BOLIPNEHLET S

(1) BEDZhh

2 (R NFERERY) BERRR 1 d ik L CTIBPEBR R TIE Z <,
MzZ$TA YA VHUWRERA Y A VIKPIEAZEE) LT
WHETAF Iy RERBRTH D, SkBHET, X0 HEE
2, O CEETREKE, LRI TVS,

R S N RERARNTT P fic s

MR AR B MR - (UM

AT LR, MR R RAR R AT RE - AN,
T 113-8421 HUEUHRSCRUX AR 2-1-1

(E-mail : kawamori@med.juntendo.ac.jp)

(Received 15 Oct. 2003)



26

KB $79% 15 20044E 1 A

High fat meal

Fat cell enlargement

TNF-« 1

Physical inactivity

Fat deposition in
liver and muscle

<

resistin 0
leptin i

adiponectin |

cytokines ¢ Hepatic glucose
S . production 1
‘ Decreased insulin action Muscle glucose uptake|
Y ;
Compensatory insulin secretion Fack. of r apld.
hyperinsulinemia ] insulin secretion
|
Y Y v
. il N .
atherosclerosis < > Type 2 diabetes
A h 4 v Y 4
hypertension hyperlipidemia

1

Fig.

mg/kg/min
10k
Glucose entry 8t
into portal vein 6F
after meal-intake 4
2 -
0
mg/kg/min
4
Hepatic
glucose production D I
0
mg/kg/min
6 -
Hepatic |
glucose uptake oL
0
mg/kg/min
Whole-body 4
glucose uptake o
0
mg/d/ ,
Blood glucose 200k
concentration 100 \_/\M
0

Insulin secretory
dynamics

PM 7 0

Fig. 2 Glucose fluxes seen in healthy people (solid lines)
and the subject with type 2 diabetes mellitus (broken lines).

B, L, D denote breakfast, lunch, dinner, respectively.

1 Mechanisms why onset of atherosclerosis and type 2 diabetes mellitus are accelerated.
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| 1. postprandial hyperglycemia

rapid inflow of glucose
after meal-intake

+

Poor suppression of hepatic
glucose production

+
Small increase in hepatic
glucose uptake
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Lack of rapid pulsatile
insulin secretion after meal-
intake

+
Decreased insulin action
on liver and muscle
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Fig. 3 Schematic explanations on postprandial hyperglycemia and fasting hyperglycemia.
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Fig. 4 Plasma glucose responses and serum insulin profiles during 75 g oral glucose loads in
individuals with IGT, divided by 4 groups according to glucose and insulin responses.
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Table The factors promoting hepatic glucose uptake — from our data on animals and humans—
1. Restoration of endogenous insulin secretion by strict glycemic regulations with intensified
insulin treatment.”
2. Rapid inflow of insulin to liver
1. From data obtained by the transposition of pancreatic vein to the general circulation'”
2. Stimulation of rapid insulin secretion with nateglinide'”
3. Subcutaneous insulin injection of rapid-acting insulin analog'”
3. From the viewpoint of glucose inflow to liver
1. Normalization of fasting blood glucose concentration'”
2. Large portal-artery glucose gradient'”
3. Retarding of glucose entry into liver with «-GI or dietary fiber
4. From the viewpoint of liver metabolism
1. Removal of fatty liver with diet and exercise (Tamura Y, et al ; submitted)
2. Extensive exercise'”
3. Drugs;
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Fig.5 Glucose fluxes seen in the subject with type 2
diabetes mellitus before treatment (solid lines), and after
treatment with various modalities (broken lines).
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DIABETES AND TUBERCULOSIS— BAD COMPANIONS —

Ryuzo KAWAMORI

Abstract Diabetes and tuberculosis are bad companions
each other. In this clinical review article on diabetes, the
pathophysiology of diabetes is documented from the view-
point of both insulin secretory dynamics and insulin action on
various target organs. The mechanisms why atherosclerosis is
accelerated in diabetes is also mentioned.

Nowadays, there are many modalities to correct the derang-
ed glucose fluxes, thus it is not difficult to maintain near-
normal glycemic excursions in diabetic patients. Strict glyce-
mic regulation is obligatory if the patient with tuberculosis
has diabetes.

Key words : Diabetes, Glucose flux, Insulin secretory dynam-

ics, Insulin action, Atherosclerosis
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