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TEST IN PATIENTS WITH PULMONARY TUBERCULOSIS
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Blood glucose and insulin response to 50g. oral glucose tolerance test (50g.OGTT) were
observed in 75 patients with pulmonary tuberculosis consisting of 56 receiving initial treatment
and 19 receiving the retreatment of antituberculous drugs. Same observations were performed in
34 normal subjects, 26 patients with diabetes and 39 diabetic patients with tuberculosis. In the
groups of nondiabetic patients with tuberculosis, follow up studies of 50 g. OGTT were carried out
at six and twelve months after initial observations.

The results were as follows.

1) Response of blood glucose and insulin, and the values of insulinogenic index (AIRI/ABS
at 30 min.I. L) showed essentially no significant difference between diabetic patients with and without
pulmonary tuberculosis.

Their I.1. was significantly low and its values were less than 0.5.

On the other hand, the values of I.I. were normal range in the nondiabetic patients with
tuberculosis.

2) In tuberculous patients without diabetes, the lowering of glucose tolerance at the time of
admission was much greater in severe cases than in milder cases. Considerable number of these
patients had a tendency to decrease glucose tolerance during hospitalization, and it was particularly
marked in patients with older age, gain in body weight and having diabetic hereditability.

3) The response of insulin to 50g. OGTT in tuberculous patients as higher than normal
subjects at the time of admission, and then lowered progressively but remained within normal
range throughout the investigation period. Insulin response of the patients who gain more than
5kg. in weight during hospitalization, however, as significantly higher than normal subjects and
the patients with constant body weight.

4) Decrease of glucose tolerance in nondiabetic patients with tuberculosis during hospitaliza-
tion and treatment of antituberculous drugs might be due to lack of exercise by bed rest and

consequently gain in the body weight, and considered to be so-called secondary diabetes because

* From the Second Department of Internal Medicine, Nagasaki University School of Medicine
(Director: Prof. K.HARA). The Nagasaki National Hospital, 6-41 Sakuragi-machi, Nagasaki,
Nagasaki 850 Japan (Director: Dr.Shi. KUSUNOKI).
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they had no evidence of lowering insulin secretion. It should be noticed, however, that the

patients with diabetic hereditability showed decreased glucose tolerance associated with low insulin

response.

5) No significant effects of antituberculous drugs on glucose tolerance were observed in the

present studies,
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Jiiid hii mg/d/ IRI #U/ml
i 30’ 60/ 120/ 180’ [Eii} 30/ 60’ 120’ 180’
o % s 83.6 132.9 114.0 88.5 74.1 19.2 69.4 63.8 39.9  20.3
" +10.4 £21.2 £19.1 =+£13.5 =*15.1 | 8.2 *18.3 *25.5 +20.0 =+10.7
- FBS<139 113.9 186.0 236.5 206.7 152.0 18.9 34.9 41.1 48.7  32.0
- 10 +18.2 *£27.4 £22.5 +45.7 +£64.3 | £9.2 *19.3 +14.6 +15.1 +15.8
R 140=FBS=<199 154.7 240.2 292.7 267.7 208.0 13.9 27.7 30.8 30.2 19.8
o 9 +16.9 £31.4 +46.3 £37.4 =*44.4 |+£10.7 *£15.7 +18.3 +£20.6 =+16.8
A FBS=200 262.3 336.5 415.5 429.6 367.9 19.5 31.6 34.8 35.0 28.9
8 +41.2 £37.9 +47.5 +29.7 +28.4 | +4.8 £16.5 *16.2 +16.1 =+17.2
}%15 FBS<139 107.1 186.3 240.1 212.2 145.5 14.9 39.4 47.3 41.0  25.8
g 22 +18.7 £35.3 £46.9 +£52.3 *£48.3 | £5.9 +17.8 +22.1 +19.4 +14.8
f;?; 140<FBS<199 159.7 252.7 298.9 255.7 205.5 19.2  32.0 37.0 36.3 27.4
B 10 +19.1 £53.6 +£70.5 +50.5 +49.5 | *7.9 +11.5 +9.6 +14.5 =+13.1
f@ FBS =200 277.0 340.6 415.4 404.2 331.4 17.2  34.8  40.4 34.6  24.2
ﬁ 5 +48.6 £26.3 +£16.7 *55.1 *56.5 | *7.5 +16.1 *18.5 =+16.6 =+10.6
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1) s s oF iy, FBS83.6410.4mg/d/
(Mean+S.D. DITFREE) T, ZejEwzo IRI 11 19.2+
8.2uU/ml THhotz, 7 FUHAREKI05T, ks X
O IRD (RIEECEL, FOEXFRFh 182.9+21.2
mg/dl, 69.4+18.3pU/ml THotc, LK E T TR
L, BT 120 53451c 88.5+13.5mg/dl, IRT (% 180 4>
#i12 20.3+10.7¢U/ml &7s D, ZHEIUEE AT
CHE L, FolifEhii &pEEETH o,

2) WERFEG

(a) FBS<139mg/dl o fi: Iy o FE{Hix, FBS
113.9+18.2mg/dl, 605 THTE 236.5+22.5mg/d/ %
RL, DABHmaIc TR LZS, 180 iz b 7ok 152.0
+64.3mg/dl @iz R LT, IRI OIS, Z2hEn
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IRI 1, 2y 13.9+10.7pU/ml, 60431418 i 30.8+
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262.3+41.3mg/dl, 30 7% 336.5+37.9mg/dl, 60 4}
#% 415.5+47.9mg/dl, 1204534 429.6+29.7mg/d, 180
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L, MR ORE L SETH ok, IR OFHHEL,
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3) Mtk e DR R G

(a) FBS<139mg/dl of: if 5o ¥ i1z, FBS
107.1+18.7mg/dl, 60 4y %1 JA{H 240.1£46.9mg/d!
wi L, IRL (3, 220N 14.9%5.92U/ml, 605 #iCIH
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fili 47.3+22.1pU/ml #755 U7,
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M (LAUFBZLEWET) 21 6 (37.5%), HERHKH (LAF
DM EWET) 461(7.1%) THotc, 6 7 AHIZIZ NS
271 (48.2%), BT24%) (42.9%), DM 54 (8.9%)
T, 127 AL, NZU200 (35.7%), BEI314) (55.4
%), DEL5H (8.9%) THDotz, +DWNFIL, A
NEZ R L2316 R120 HBICIX16HI2 BAI~, 3 filas
DRIABAT Lo, ABihy BRI AR L2160 7 Gt N

Mok 5L B 8
~, LENIDRARAT Lice ABEFs DRIA 7 L7z 4 i
LOINIIA~, 2BRBMABITL, 16I2DM O F %
THDO1z,

2) FREG

ARG, AR 50 g OGTT 73 NM & 71 L7chis
BIELL 641 (31.6%) T, BHEI11 ¢ (57.9%), DA 2
% (10.5%) THotz, 6 HAHE LI N6 (31.6

B 1 wEEssio 50 g OGTT W fuff & i1~ = v v ORI AL

BS
mg/dl

200+

IRI

,uU/ml *~—e }\Fﬁ:[ﬁf‘
*-=0 6 5 Atk
100 - 12y Atk

100+ 50+
0 1 1 { 1 1 0 1 1 ! ! 1
0 30 60 120 180% 0 30 60 120 180%
B 2 FHEdlo 50g OGTT Wi fih & ifirh 1 v A ) v ok AL
BS IRI o
mg/dl #U/ml o—e Ak
~--06 » Hi%
200 100- 125 f1i%
100f~ 50
0 1 1 1 ] L 0 1 1 1 1 1
0 30 60 120 1804 S0 30 60 120 180%
x4 EEPIC L A 50 g OGTT Mo ik & ik
59 % L F
il 30’ 60’ 120’
B i 85.0%10.7 134.0+24.6 125.7+35.8 96.6+26.5
e IRI 20.4% 9.6 83.9439. 1* 75.2%38.0 46.1+30.8
N i B 86.7% 9.0 132.5+25.5 133.2433.9 102.0£28. 4
6 H H# X N
IRI 16.8% 9.5 67.3%33.3 79.7+37.0 49.0%29.3
. i3 89.2+10.4 135.6+23.1 139.0+£28.7*  101.8%20.9
127 At . . - .
IRI 20.6+ 8.6 66.7+33.5 78.0+35.7 49.5+25.0

* p<0.05
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%), BEI8f) (42.1%), D56 (23.6%) &7eh,
127 AH%IENA 6 6] (31.6%), BE8H (42.1%), D
M5 6 (23.6%) &lcDtc, TDOMFUL, ABiH N Z
R Lt 6 ik 2 gipi12y ABIZ BREIARITL, DEIAN
DOBATLIe DT, Akt BEIZ /R Lc116i 2 fliEN
B, AFNEDEABITL, DIAR L2 fid 1 flk
BEINEEIT L7 )

N WIENREG, TRREGIERIC ABERRC HXT12
ABOHNEREDET 2 /R TRERIN S 7> Tk b,
BIEEHEG T A B IEH 315G 3 B2, HIRHEHIT
IERRLLGI 4 F123, 120 BB h TR BERIREANE
TLTCDONER Shis,

B. WEAEG, TREFOMEE, 1 v A) vo

R

1) FIERAES -

BIENEHB6EI DO AR, 6 » A, 127 A%CKIT 5
50g OGTT ookt & IRL DFHEDOE) & XX 11w
Lz, MEDOFEHED 5B, FBS (2 ABH 84.6+11.1
mg/dl, 6 » F#86.4+9.0mg/dl, 124 1% 89.4£11.8
mg/dl LiZEA LD YIRS, EOHEEE, AP
ST 305 T 181.8+23. 1mg/dl, 6 » Ak, 12» A%
(X ARB605 T, FRFER, 133.5+31.9mg/dl, 140.8
+31.7mg/dl THotz, IRL IZONWTHB &, ZEJEN
IRI (I ABRE, 6 4 B, 124 A ThZFh 21.6x£10.2
#U/ml, 16.6+9.6 pU/ml, 29.5+£9.3 pU/m! T H
h, FOIEMEL, AR XA T 30 45T 86.9+£40.0
peU/ml, 6 % A#%, 127 A% ANE 605 TERLR,
82.3+37.74U/ml, 79.3+35.3pU/ml TH>tc,

2) TR

HBEFIO AR, 65 A%, 127 HRICEF %508
OGTT W o 1fif & IRT DFEOH) X 4 X 2107R Lic,

MU EE, FBS 12 AR 88.6£9.0mg/d/, 6
H# 89.1+6.9mg/dl, 124 A# 92.2+11.9mg/dl TH
D, 3EAERETH O, FDEMEE, ABEHIXAN
#3045 T 143.1+26.4mg/dl, 6 » HE, 127 A%k
I ATHE605 T, FhER, 146.5+41.6mg/dl, 154.8

4 VA Y v OREMZEL (MeanxS.D.)
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+35.9mg/dl & %412 FH LTuie, IRLICOWTHR L
L, ZepEwy IRL X AR 19.7+7.7pU0/ml, 6 # A%
16.2+7.5pU/ml, 124 A% 20.7+£8.0pU/ml TH b,
FOTEEILT ST AFEE05 T, FhEh, 70.1£35.4
¢U/ml, 75.2+34.1pU/ml, 76.2+37.0pU/ml TH>
72o
N BIENREGID 6 B, 127 B H O ARE605
120 43 O MBEE TR Z T CEBICE <, ARG
D AR O AT 604y, 120 4 OMUEfE, 6 » A, 12
» Ao FBS, @605, 1204 DImE{E b &
HARTHZCEN DT, LavL, FEGESE FiHEG
L ORI EE TR bR D, IRT IKOWTARS
&, WENEEAIOSE, ABFHILEEZFCILNTeE
MeBEREE R L, AME305, 605DMHEL AR
Dz, 6 A BB ATEE0SE, 125 B #0ZeER: IR]
i, 60 EL, EERBTL~ND LEBICE»D, Bih
BEHITE, AR, 6 BRIMEEEC N TEEEY
HabTe oty 127 Ao ARi%120%, 18070 IRI
HITEBICE oo T, L, PIENRESIE BiE
e & o IRIED I A EXLRD b ie o7,
C. SEWIIC X 2 ks, i1 A ) v ORIIYEL
il A% Bl A 595% LA R 06141 & 605k LA D140 2 T
ST, Abdd, 6 A, 120 A%\ T 508 0G
TT Wroo s & IRL ORE AT\, F DOFHELR K 4
R LTz, }
TAEHAIET, Z2E TS X O% B B o LB B0 A Be by
6 » AWK, 12rA%Lisiconh T Lo LRT 5
Fl% R LTc2s, 60%EEh L DFEFIRE D J7H695 AT DAEH]
BELD L, FOLAOEANESMGEALZ R LI, 59
LA T DREGIRE T, 2 DIRfEDABEHF THX ARTH#3055
B DK LT, 60mkbh L OREGIRE Tik AfHR607512
Hb, 6P 120 B TR & LTt OHEELA
TIB605MZ B DTz, 5IELLT DREGIRED 120 H D &
605 DULEEEIE, AR 7 AT~ CHEICE D
foo IRL ZIIE, WBERCIIER U g — vaR LICH
595 LU OFEGIRETLE% O TEMEA AL S H3057C &

60 % Lb Lk
180’ i} 30’ 60’ 120’ 180
78.0£15.7 88.6+10.5 136.4%+25.0 143.4%39.6 108.7+40.8 88.1%£25.0
25.2%16.4 24.4% 9.6 74.9%30.3 76.4£39.1 56.1%£34.7 34.3£19.4
77.1£12.0 88.6+ 6.0 141.2+35.2  148.6%37.8 101.94+25.2 78.7+11.9
24.5%+12.3 156.5% 7.5 55.4%32.7 82.9+£36.8 57.0+43.3 25.7+£17.7
78.4+14.1 94.1%+16.4 157.5+27.7  167.8£41.3 111.1%£41.2 80.4%19.2
28.2%15.8 19.9£10.5 71.3£31.7 80.6£35.3 49.6+28.1 24.6+17.6




318

%51 & B8 Y

P
L

3 12 HBIZRT BEERYIZ X 4 50g OGTT Wy oo ifinhs & b4 v
AV v OLLE:
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mg/dl

200

100

*¥p<0.01

0 1 1 1

IRI
#0fm} o—e 59LIT (61)

50+

0 1 1

] !
0 30 60 120 180%

1 1
030 60 120 1807

4 ABERHZ S 2 FIEREGI O NTA S0 & 2 il & fidh 1~
AY VDL

BS
mg/dl

200+

100

0 1 il 1

IRI

U/mi —e EIEIER(10)
o0 SR (38)
100} oo R (8)

50

1 1
0 30 60 120 18047

DFDIZRE L, 60 KA OREGIRETik AT 60 712 5
D, 6AH%E, 120 A% TR ATHHR60Ms B
720 BRELT DIEFIRE D AR D £ 1i#8304r o IR {1 X,
2AAEDTR LD HEEIZE DI, ABFIC I 5 i
e fiE, IRI ORRCIXH A iddlienorm, K3
R L 51, 129 HEIC ) 5 lREo i & IRI o3
BEDHE T, i T DRE05ELL L DFEFIRE D 57359
AT OFEFIREL D &, ARH305, 605 THEIZ EE
R LT,

D. kSO EREE & Iifl, b1 v 2 ) voB) X

1) NTA 48

K4z NTA 58N X2, BERREG O A B o
Mg & IRL OPBHIED I AT L1z,

FBS (¥, WEHERG] 75.627.0mg/dl, rha: g g )
86.6+11.5mg/dl, FHEEHEIEM] 86.4+6.8mg/dl &
BEDETZ Lics > TRl e AR R L, ¥72, A
Wite DMBEE S D L2 < 22T, SN REE N

030 60 120 180%
LT L > TR RELR R Licss, HEERREDS
Nishots, IRL IGICoWTRL &, 22 IR i1,
% B ) 15.7+7.4 pU/mi, rh R g 22.14£9.9
pU/ml, GG 27.0£11.4 pU/ml &, EREDE
LI LIcN 2> CEfEia R Lchs, Afo IRI o8 Xt
MRS &L U LR L ots, BRESIEIEG], it
B G o i 4 & OY IRT oD JH{E A B Tiit8305M 5 5 D
12X LT, mEE RGO UL ARE60MT H o7,
PIEAREGI D125 B kit 5, NTA 589 L %,
1k, IRI OPHEDEA K 5128 Lic, 124 A%z
EEEE RGN 1 BIb fe DD T, REE, ThEEE R
BID IO TILEE U7y, B R 0 Jins, FBS,
Zefbny IRLE & BRESE G & 0 b S flA R Ui, Lo
L, B, F-AmEomE IRI o)X i@
EE U A R &, BEARERIIGED bRt
X6 NTA 58N X 2 FE B0, ARl
PEE IR OFIED AR Uiz, FBS 1, 8RR B
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B 5 124 A% % eEE#Es o NTA SHHIC X 5 g & ifn
A4 VAV vl

BS IRI Sz Tt
mg/dl 2U/ml #J#(38)
o —-o ISR (18)
200} 1001

100+ 50

(=3

1 1 1 1 O 1 1 1 1 1

0 30 60 120 1804 0 30 60 120 1804

6 ABEERIC ISV A ERESIO NTA 8N X % Ml &l
A VAR VDOHEE

o AUl —e ERIEER(3)
oo HIEEHEEHEE(10)
2001 100F o0 [HIEHEIE(6)

(=)

1 1 t 1 0 1 1 1 ' L
0 30 60 120 1804 0 30 60 120 18047

B 7 127 AT 2 WiEEelo NTA 5850 X 2 Mk & il

A v AY VO
BS IRI
>--o l}x
200 100 - xuﬂiljﬁ(s)

100 50

1 ! 1 ] L

i ! . ' '
0 30 60 120 18045 0 0 30 60 120 18047

o
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A VARY VO
BS
mg/dl
200(

100

*%0<0.01

Q Il 1 1

# % 51 &

i
co
an

ABEHFC U 5 FEER I O TERERE HliZ 27 g & il

Ui o—e $LIENI(9)
o TEHI(7)
100

kKD <0.01

1 1
0 30 60 120 180w

1 i i
0 30 60 120 18047

M9 12 ABIT R0 2 WIEE G OBEAERE I Ao ifinh & fh

4V ARY VD

—e HIE(25)

RI
ool S o-e WHI(3)
2001 100
100f 50
0 1 1 ] 0 L 1 1

1
18045

1
Q 30 60 120

i 86.7+4.7mg/dl, rhEEREEH G 87.24+10.0 mg/dl,
RS EA] 92.0£10.1mg/dl Lichimoh, kb
DIEF R Uy, ARSomEE IRD Kok, &
HERE & DRI AT i Bla i fe o fe, LnL, %
o IRI TEEIL, BESERY), hEEE R ARH30
S HDIK L, mEERG TILARR 60 5ICH
Foo CHBEBEGIO 12 7 B#Ic BT 5 NTA 4555
kb, Mg IRLI OEEHEDILE A X7 TR L
HEREE & ORI E & B A B T hDre,

2) BRG] & BRG] & DI

X 8 I RIEARE G OBEER] (WA TR D 1,
Hilat, 7o L) LEER (A2N0 3, Bk, Z¢
% 0) DABEHC R 5 ik, IRT O ED s
Ut MBS, BEGAOHABIEG L D L eI
&R L, o AR 120 HEE 5 0EE b O TEN
Df, ¥, FOEEE, BEFNATHRITICHDH D

) '
120 18045

b LT, BRI T ARERe0s B o, IRL RIS,
FIEGIO S BRER & D &2RemRGx R L, ol
B, AT 120 S B THEDEY LD TEfEa R

L7z, EEGITIRARTE1204), 18040 T4 fode iiflia iR
U CBIE A ied, & 1% OJRMEE, BAEGIL At
307, HIEGNL A TR0 H DT,

THARONL RS PIE D Te Ll C & Te 2 7e DT
BEEBEENT DO T DR, 124 BB OBRER & BIEG D
fgE e IRI OFGELEE L, haXRIwmli,
MEETERE & SIEFE CHiR A i TEREARD D
t2o  IRI JJSIE FREGI DO H -0 mRIEG % L1chs,
HERERTIY 2T,

E. RELEHC X 2 M ik v A) YO E

1) REARZES

ABEF: & 012 B EOKELET) kg LA TH D7
GERLH D, ABiH&124 B#o, i, IRI ¥
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6235 EBNOR Ui, MBI, FIENGEG, TG
I AR & 120 BB OMICizd F 0 B baildinmo
7es, IRT RS, #IERGRGICIE ABER:, AfR#305
91.7+38.4pU/ml, 60% 78.3+35.5pU/ml & Efli4 i
Ui, 124 B#gici, Amt30% 56.9+24.5p4U/ml b
TP A & FEEE OfE (69.4+18.3xU/mi—% 2 2
DI E) Tl T e, At 60 I TREN H DT
72.7+32.5pU/ml %55 U7z,

ABEHE D A0 EIL120 BB DOF I TH S

i<, TRESI O IRI DTEE) —F OB 1T ABE L

1976 4% 87
% 5 AREREHE L OREBIGIC T2 50 g OGTT o il & b4 v A v v ofg2{k (MeanxS.D.)
{ | i 30/ 60’ 120 180°
B Mk | 81.8+ 9.4 130.4+16.8 115.8%34.3 89.7£23.1 72.8+16.1
A BRI e IRI | 21.4+10.5 91.7+38.4% 78.3%35.5 47.7+30.2 23.6*14.9
!1 14 . Jiiih 5 82.4+10.1 138.5+23.6 129.8%30.0 105.3%+19.2 67.9+14.8
Eid 120 A .
- IRI | 19.4% 9.6 56.9%24.5 72.7+31.5 46.1%£27.4 22.4+13.3
4 A B Mg | 88.0+ 9.7 149.3%+21.8 158.7+34.8 120.5+£45.0 87.0+30.9
a T ; IRI | 20.0+ 9.9 70.8%19.1 60.8£36.1 44.2%31.3 23.2£15.8
6 12 i Mg | 82.3% 6.6 133.7%+23.3 151.8%37.3 110.0£27.8 72.0£10.8
IRI | 20.8% 8.6 61.0%20.4 72.3*14.2 55.2+17.5 21.2% 9.0
e M | 85.3+ 8.2 134.8+17.3 129.4+34.2 98.3+20.1 81.1%16.5
" B R e IRI | 22.1+10.3 73.6%37.7 76.2%£40.0 50.2%31.8 28.4%16.9
& 23 L2 A il | 93.2+13.6 146.3+33.8 143.8+34.7 92.3+20.3 77.6%12.1
iﬁg IRI | 24.9+11.3 93.5%33.9 100.4%32.4% 59.3%26.8 33.6+14.8
n B g | 88.4%10.5 149.8+32.2 135.0%32.7 92.0+34.3 73.2%10.7
o T 9% ) L IRI | 16.4% 3.4 72.0+20.8 91.2+40.8 38.2+14.9 16.8% 5.0
5 129 F 18 Il | 97.2+ 7.8 142.0+14.7 172.0%20.5 116.8+24.0 87.6*17.8
’ IRI | 19.4% 6.9 63.0+20.8 95.2%30.6 70.4%36.0 36.2+14.4
* $<0.05
B 10 124 A8t % B)aa G oo ARG Iy Ao bl & i
A v AY DR
BS IRI e—e {RIEZEH(14)
mg/d] #U/MmL eeee R HIHI(23)
200 100f Kk oK
"~ 1
1 \
1 %
,' (Y
{ ‘\
] 1Y
1 1
I 1
1
1
1
i
100 50F
H
1
1
1
I
*0<0.05
#%P<0.01
0 1 1 1 ] 0 Il 1 1 L 1
0 30 60 120 1804r 0 30 60 120 1804

12 B4 HF 0 B Lie o toni—ABE MR ARi$£307
ZHDDIT, 125 ABIZATIHR0THOTeDr, &
HIhHETHDor,

2) {KEHING

ABE s 124 A i Skg DAL o E R I R L)
DA E 120 Ao, ks IRIOPHfEALF 5 F B
1z L,

BIEBFGNDONTHD &, ML ABEFHC X T12
B A BEDOTNERN - CR @R R Lichy, HE2EIL
otz IR RUSHE, ABEEIZ e~ C12h B0 Hn 4
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i HBO1LE B8 T

11 127 AR BT 5 B O R ER NN 2o fbE & i
A4V ARY YOS

BS
mg/dl

200

Ui e RETEI(6)
o GREHI(S)
1001

100 50F
¢ 6 3l0 6‘0 12|0 1é05~ 0 6 3,0 6'0 léO 18'057‘
B ERIEE TR L, I ATRE0SfEIX 100.4+32.4 x 6 KIEEHCKT 5 Insulinogenic Index
pU/ml L BB ER R L, EREATE, AR AIRI/ABS(304})
w12y Aoy, b, IRI ki, AmE605, o 1.15+0.65
12053, %soﬁa':zauxfrf:ﬂﬁ&m L,H OBRIER G 2 FBS=139 0. 3020.20
bt W OMICHEDOEILRD BirDts, ¥R % 61 | 140<FBS<199 | 0.26+0.24
3) 124 A B OREARE & AEE MG O mEE, IR FBS=200 0.15%0.10
DBy D8 FBS<139 0.41+0. 23
@mm,@!%ﬁ%@,mﬁH%K#H%WQKQW ikt Bt 1wgﬁ;sw9 d%:dﬁ
L k@I, [fE, IRT O F5fEs ik L OR L, 1R 97 B e oy N
_ FBS=200 0.13%0.12
MyERAE, AEOTRE, HIMCBRE <, LA LH :
U g — iR Licss, IRLGE, (RESIEION 25 E - PR 1.52%0.92
REHNC AR TEBINC BRI E R L, i ARHE305 Bl 5 1 61 H R & 0 1.09+0. 74
93.5+33.9 pU/ml, 604 100.4+32.4pU/ml 13, KE
#Eh L O TEERR LIS, (Mean+S.D.)

M1LCiE, FREFI D125 BB O EANES & AEH
GO MEE, IRL OV {EAEE LR Lic, CO%BE
b, MBEEAEEINGIS AR R0 LR E EA R L
e DA RIRIER Ut g — vaR L, IRD L, AERE
AP EARZE G AR T EEANCE IS TH D1,
o, IRI $bic, W ORISR Bo£ILRD biieso
s .

F. #fi4 v A ) vHwmER

FTRTOFEHNZONT, 50g 7 F v ik 1 AMHE30
Bt b4 v A Y 5 (Insulinogenic Index),
fdt, ARHBIT I B kDL R OB &K T 5
IRI @ R oE & DM, AIRI/ABS (304) %k, %
DEAEA F 6 1 Lics

o 1.15+0.65(Mean+S.D) ki LT, HHR
R, TEERA DR AIE FBS Blicks &, FBSS
139mg/dl TixFHFh, 0.30+0.20, 0.41+0.23, 140
mg/dl <FBS<199mg/d/ Tix 0.26+0.24, 0.29+0.24,
FBS=200mg/d/ Ti% 0.15£0.10, 0.13£0.12 & ¥

%* 7 s F o Insulinogenic Index AIRI/ABS
(3043) DfFFFHZE(L (Mean£S.D.)

Insulinogenic index
A B W 1 6 A% | 127AH
%S%%WJ 1.5240.92 | 1.28+1.07 | 1.0820.67
Hfﬁ"bf?i)fi.; | 1.09:20.74 | 0.90£0.58 | 0.92:£0.74

T 0.5 AT ofEzRL, FBS pERAT S0 TLoD
WA v A Y VOUWMREREART T S EIE R R L7,
FIEGEIRGILL. 52£0. 92, FHAREHILL. 09£0.74THH
e i e TR ENGH#EGI o Insulinogenic Index (31
BICEER R Ui, #7 OIS RT 5 AIRI/ABS
(305) DABER;, 6 5 Ak, 120 AHEOEEER LI,
WIENAEG] X, ABEEF 1.52+0.92, 6% A 1.28+
1.07, 12 » A#1.08+0.67 L@k Pk L T2 DIt
~, FREFTIE, FhFERL09£0.74, 0.90%0.58,



1976 4 8 A4

B 12 BERFEA AR Urclilif&i% el Insulinogenic

Index
2.0 O F1 MR (I @
L ] [ ]
1.5+
[ ]
° L ]
[ ] ® b
1.0 (] :
[
[} o °
[ J o [ 3
0.5} . .
L] °
[ ]
o
1 1 1
ABERE 65 A% 125 A%

0.92+0.74L H & D BILHBDIh Dz, Al 64
A, 127 Atkic kit %5 50g OGTT »uERm A 4% L
TREGIRLE, 3R LICL S FRER 6 H, 104,
1061 TH>71hy, * @ Insulinogenic Index # [X12iC7~
Lz, ZOPHEX TR, 1.07£0.46, 0.75£0.50,
0.64%0.40 LR E IR < Fe D Tz, 120 A
0.19, 0.39, 0.27 & EK(EZR UICREGNS, 2 Bl R
DEEMEEEF L TER D, 1 ONIFRIEM CEMERED

BITHDI,

% S
JiliR&#% & BEIRR DM E BRI DO\ Tl < v B R &
n, RRBAEEL, MR, PURER, EMEH eSS

WD, TTEHEEL DT SRR LIhTETH
6 1)~8)°

MEFMSE AL R IAIT & AUE, B EILT6.65 A
LR UDTHEIARE DA, £ DEMERIESE
FIRITAORELL B2 % < e T b, —F, EEERRE
(BEAEARY 1T X% HE BB I H B RBE OF /R
(1,000 A 7= b $EPERD TUx, FEFI404E 0.8, FEFM5
1.6, PRFM7TEE 2.4& ERMEANCH D, Z OWEEBRD
FIRFEMDFERC D D = LD, WHES OSBRI
MUTETOND, BB [IhkGE & BER% | Pt
[AWFFEHE (BER WA o RN, EiEL 511,
19664F. 77 & 4 FE D ST AEIERT O ATT S A/t G LT
BEFRIR OFERERA -, 19664F Mk H2 8 3516, 423G i
A DI R GI52961, 3.2% Thotedns, 1973612
138,590 i 66561, 7.7% EfEHW LT\ 5 2 L ARG L
TWa, Lavl, ZoOHEMBEZ T, —E5%E O msEE
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Z R T D REGIE T ORI EHE LT A DT, &
FTLLTNCOREGID, FREBHEME U COMIRKE &I
2l EbEZ bR,

RERL D, FhifsE L BEIRB O A BIOHE T, Fouw
THOETT 20O CORMETIL, —BRk T
RIFEATH, T 7o, BERIE OB ISR T
LICIEBIAN S K D910 (b e it Tl ifiss S 1741,
Tisdhb, ffifsEEOBBRPICEERR I8 LT < 2 IEH)
PIBNOWID L 37 UM Tl D, SO L 5 ek
P 7o AR, EXTREB OB, R OY ERHE
DE\S, I ECHDEHEZ BB, —F, MiFsHEOA
BEIZERICIRERE DIET LT 2REGIN S D 2 &
LEETH 5,

Berson and Yallow 519z I % Radioimmunoassay
DOFEIZ L b, FIL TR A v 2 ) vOHEL TS &
eh, fEROMBIC N T4 v A Y vERBERKEOZ
ISR T 2 R_B N S 2085 5 NP1, JERIC 3s
7% insulin like activity (ILA)!®, immunoreactive
insulin (IRD?202D DRFGEE SH 2 DRT, FEH
i, #EEERY IRT OJEIL L T TR,

FZTHEHL, OFBS140mg/dl L, OERFEE:H
BE, OBEREOBEE, OWTFharaeH L, »o50g
OGTTHWERIRE 2 R IIEGI A BEIRF O, = AU Hilifs %
WA T DI % MiASHE A OPRE RGO & LT, BERM
B APEL TR OISR & KA L, BEREIEE O
Bk, ABERE, 6 » AR, 120 Btk L EEAIZ 508 O
GTIT #fifTL, Mk IRT 2PE LT, i 5 ER
DATHHEREIC B B% U T DA st L7z,

ZTORER E22), LSRR R
LIRS A RS IRARBI T, 1, IRI oFhX, #iv
YAY VHWRIC BT, FBS Bk T o1 [F
UTHEERA bhiehDte, SO biL, MEECERE
THIE, MFEEOEDOFIE T 2 0vdb B, M1k,
IRTZDWTHBERIFGI & P2 A Bk It 2 2R L
T B, ;

TRTU, BERPZ A LT\l 303 5 it
BEREDIETIL, W BRNEL bh D0 THA >
o DT oL TEER N 5,

¥, k5B o 508 OGTT Woffs IRI of)
FILOWTARDL & (3, £42R), WENAEG, 7
RSN MEEEX AR, 6 » A%, 120 A% L KR8
LIt BRI DEENCH D, BERBEL TR AR,
6 G, 1061, 106 &ML T, THEEREIETF DRI,
WIENEHEGI L b & BRBEGI O S 25k Ao7, IRL Kigic
DONTARD &, FIENAREFITR, ABERICILEERE &
T AR 305, 604, 180 S Eik A BT EEA R L
A4 VAY VDTS 5 v ic, FAEE
FIIAND EBRIGTHOTEEE LD, 20
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D ABRRT BT 51 v A Y vOBRIGIERHRE
TRTHIEWLD, 1 YA ) VERIGORERIZOWL T,
1) fiifEEoE#ERE~ORE, 2) F#, 3) EIFK
BRI E RN IR OBIS-nE 2 b D,

fifikEks: D E R~ DRIz O\ T, 4, Ence-
phalomyocarditis virus %> Coxsackie B, virus # <7
ACHET A L BRI Ol 5 2 &3 4y HRB,
virus 12 L THERBNRZ 5 et REIZ feo T
B0, MRS G TSR AR e IR 2 LD
BRTWRWL, Fio, FEMERREETIL, YR
e oREELRE: LCbfifa v A ) Vidis LA LR
LT3 2 &2 B0~ [ififE o~ Dl #2118
13 2\,

FEET DT, KEFH201138. 0C DL s Fgsh L7c &
fEBEI1Z 100 g OGTT A 1778\, HEWFR L O T 2T
3 IRIERIEZ RS, TORAELT, A VA, HEk
HH X 5B oTE, AFEREORY, 7 FUEo
M ULHEE, CatabolismdJi, 7 h = v, fEHRLVE
VEDHSWMRDE e E DRSS EE 2 e, FHEOXE
G, ABEtEEERZ37. 5C LA L DR FRDICREGIIE,
WEEHES6FIFRIOF TH OTn, ThE, FE, M N
Rt HEEE, JEAND, RIROSMEINTIER U TR
DIgH T lifERI0BIZ RO L, Thixiie LT
BL, TOoREYRI3IZR L, FOIRIKIGAARS L,
FEE G LR T L T AR 3055, 6047, 120 53 Ofi
EHEEIZE L, IREBGIT L ARTE3045, 605 ENLEE
FAT IR TRE B EO1, FEE & JEREG ORI

SEEL L, RBEOFEITTIODL vAY YOI
RIibx #5523 REETH oI,

fififs % & BB B ERAE DBAFRIC DU Tk, A% Tk
BB EREEE T 235 % & T HWED-2 L, BEREET
s E T ZREOVNH D,

B 18 ARRFEEROFEIZL D
A VA VOLE

“_‘ﬁ LtCL‘f?‘;, Voa 7

BS

i B5l% W8E

D & FTILEIB R ARG TTHEIRBIC oo T D & DOt
BB BV E Ly b ORGSR
BWT, A v ADBEOMGIIN TR RIB AL
P2 DERENEL, AIB7 Az e vEBREIEAL,
F 7z, FURERL I8 {EER e PBI oinaidd, o0
BB LK LD 2 &2 BT, Tib
b, FIBEER L OHRBERL, SRR R
TIETLHE LT 2 & 288 2 AR LTz, Sham-
baugh?® %, FEHEHZHRBNDA VA Y VO URIRRE
AT aA PSS 7, Yo\ LEED A
FUAZEDAT RA FORRGWEEZ, PR B,
FRICFBAE R XL ¥, MEENELETL,
K MIE = Insulin-antagonist 23HIE T2 DIZXF L T,
AIFHHRRCRAILTLEOMBHITITIZFEAL
Insulin-antagonist # TR L x 3, Mt OF LWETF
Do & X b, o antagonist DFBFIZILEIE A
NE VNEEEF I EMCBIR LT D S L,

UEnHEELD, MifsEOARKZETH14 Vv AY ¥
DESE, ik OB T 5 EEREC X 5 LD
Lix#Ez LK, B, A v, AIBKE WRER
E DR OBIS N E 2 b, BIEREGIO N
BEGAIL D b A v A Y YIRIEABRIGTH 5 DU, i
DI EE X D b RlFEREGITR T 5 E ARG R 72
HLEZ bR,

Rz, iSO RS A IR K T 2k & 5
e BREIE DV TE, BRO— KRS O R 0%
M, 1) Elb, 2) MEOERERE, 3) WHEAK, &
B, 4) FEHM, 5) PRSEHIOMER, «x v
By ORB I & DEENR LR TET,

SRS & TTBEHE DBIRIZ D\ TS { D4 238 h 30~
30, I EFRITEEBNOET LT B N LB
RTW52%, ChbofEir - Frbimimes ©, [

50 g OGTT ¥} oItk & 1fy

TRI

mg/dl £U/ml
200 100
1001 50-
*P<0.05
*%p<0.01
0 1 1 1 1 1 . 0 1 1 1 1 L -
0 30 60 120 1804 0 30 60 120 1804



1976 48 A

—JEHT O TSR BT R D e, EFE (B
4, 3R, MiFHEGOALDErH 12 2 AME WS
M%@@m@,ml@k$fm%o#,%hf%kh%
VU595 LATF DIER & 605k LA L DFEGI DRI IL, b,

B MERE DI T 2 L7

SO 5T, EMMTIMEOBRED DT AR L TE

FofEpnY, 1EMEV I EHNTATLEFELD Ll
BEHEDTE DA D EMBATET LT 5, I Ol
OIETF IS TH 5 Dh, FENERFRETHS
DD e TL BA%, B3, EEA R
242 £, & XU
BEE T 2T o070 DL DB Th UL, LA
MEACDOEILE T 2 ENTE DD,
W Ch OBy, L0 1ODRNEEE L iR L)
MIVERLE LT 5, EHEFHOIRL FUGE Mol
TV, PRGN TEREE T 5 b 00, JBEUG
&j*%) l)g)lﬂ) 43), % = ;{‘7’; L &—j % @35)36)44) f] Zlé D
—F Lic\s, 2 oss ok, IRT ISR AR $12
WA, EEEELEEZOMCHEEEI L, EWNE
LT L AL DT,

RGO BRSO LTI, S, KRR BIE, ik
BEIC T F RO AR A T L, DRSS
R RO R A RS b 023 % <, TREIEOE R
RS & P BB A RS T 5, BHOREH (X
4~9 &) TL, AR «y,‘iod‘%; NTA 580
L RGO T, EEERA, TR T
B R TIERIN S DTS, %onuﬁri@m%&m
NTIZIFRERED, %%ﬁﬁm%rbtomwﬂﬁwu
WCiiE, IRT RS EAER & DRI —E DA
RS bR hote, LT, ABRIC RIS Mk,
IRI L, % ONfifs ORI H 5 BEILEER SR
52% 12 A#clkinkE, IRD KIS @Esy 52 5 D,
HROBREE LD L LAMMOERORES R KRTH D &
2 bhic,

SRR, SEEHRZICOUC, Pawlson®” HIXRIIM
Zzias o GTT oL, Lipman 538K DO ZHEA -

RIZ 2o TTHIMEREDIE T+ 5 2 L #il®, [
FIEA VA ) VAWOETIZ X 50 Tidis < KB
B HERREOETC LS ] EWE LT D, HHD
REM (E3, M1, M2BH) T, EBEINCi
BETAETF U728, IRI LR & & HF 0 Bb 5FYE
&m&mkofmkhotoﬁ&®%m&ﬁ&kkﬁb
FeEERE, ESRR o MBILIENE X Tk e X,
&%ktfjﬁmhmwt&fkb,_M#M%WKT
@1%@&%?K%hte
LR, IO T BYYETH
T, xhﬁwi%&fubﬁﬁ%uw,%v@%%%ﬁ

POt 120 BRICITRIE L O L EE

Bl DL D FHRA N,

FRERT O |
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AT OGRS BN D DS R TH 5, BEAE
{kg= (&£ cm—100)x0.9} D—112% LAF # = & H,

+10% LA 2 e TR, +11% A LA B sl & Licss
2, ABIFHEE S0 7500w 3741 (49.39),
REA3AG] (45.3%), LAl 4 6] (5.4%) THo7d
LT, 120 ABiTewBlosg) (33.8%), MEHE(RET
3661 (48.0%), IEHFEI14G] (18.7%) & /e> T\ C, HE
MRS, R AR AN L T T, IR IS
U ATBERE, A v A Y YIRSV T, TERRET
THENERI S, T DA VA Y VIR R EC
ERTERIGR R L, MHEEREEORENO < bBIT
ONT, £DA VA) YRIGEETFT LTSS LS T
HR0D-5D U LI D, (REASEINT 2 AT O MkE
=2 IRI OF) E D\ CRflie it 2 417e D e & x4
7RSS N 20 ZIR RN RGO IR BRI O It
B, IRI OB X %5, MEXH % » Bbich 27D,
(ARSI R Lichs fico IRT KOG E3E InRT o7F hiz
HUTE LT L TR D, I OEREIL s BSEUEA
FEORPPIH o7 b 2hvb BT, BiEE o IRL KK
VLR Ltz &b, TR CIRREEE T LR RIE BN A /s
IO F RS E D 7 1 = — A BB OMAp A~ 2
) VRGBSR R Il 2 Enb, IRI KIS
MR, e ) RS FBHIRTHOT, bk
PALERR £ IR D S D TH S 5 Ll NTV %,
FORE (F25, RI0BH) T, Abitho125 AR
5kg Ll EOKERMNA R LIcRED ARH605 1= 81 5
IRT TS, ABFHCHATIZA A THECE S, *
o, REAZORELILNTL, ARE05, 605 THE
R fEA R Lice [ CREIRIGITS, SR e s R
FREDPNCH OB L D b, AR +15% L LR
e ot lndias (R4 BHD, Mg, IRI 3z
EEATR L2, Lo UEBZEED bR mot, &
7z, Bkg D EOEGEMINA R L 7228610 5 HEERHFE DE
BREOH S 2 Hk (KI5, MR ERIET L,
Z o IRL SESAINCEREZ R LT, A 30 4
fill, 605 ITA EDERE DI,

DX oW, AWTcEERMAE R UIIERA T, EW
DONIFEFE AR LT FodIcJEBIGE L v & i oA
VAV VYRLEBETHAS S L, ZORTHHREOFERNE
FT HREFITIE, IS OBEHREIC BT 5 ailie (hE
BAINAS 1 D OIE & fe0C, YETEME DRERIR A BErETL L,
NG DIRHH B L BIET £ 510 h & LIRS
H2 bhb, WIAKRD (1,123 G OR R A& DRSS
2R, RSB A O LB R R ARG 2\ D8,
@%ﬁ%gﬂfuéﬂ“,Mé&®k#ﬁ%®%%ﬁ%
WELTIE L, HRGEHABTT 5 BRERES LT
W, SRS DREBIC IV B R OBEEEEY,  BERNEIE
AN IERTH BN SRR LT %, Lic
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B 14 127 Az Skg DA EDRERMA D DI, Tn B EUEAEREEIIN
T & EF ol &R & ie ot il 50 g OGTT i o fith & 1 v

WK OB 5l1E B8H

o—e HRHARE LIPIFI(16)
o---o JEifI(8)

A4 VA VYOI
BS IRI
mg/dl 2U/ml
200} 100

100} 50
- 0 030 60 12'0 léoﬁ S0 3'0 eb 150 18‘0&}
K 15 KHEBEINFIOFERKEOBEEEOFEEIZ L 5127 J# 0 50g
OGTT Mool &1 v AV v oLt
BS IRI ngfﬁ_@;)') (2)
mg/dl #U/ml oo HREEZ L (26)
,Q*
200- 100- N
b \
T
1 ‘\
! \
! \
] \
1 \
I’ ‘\
1 \
100- 50- ,/
1
1
1
1
1
[}
*p<0.05 #0<0.05
#%p<0.01
0 1 1 1 1 1 e 1 1 1 1 .
0 30 60 120 1804 0 30 60 120 1804
B 16 fififsomEENC X %5 50g OGTT WMk & (firh
A4V AY VO
BS IRI
mg/dl #U/ml -y SM-PAS-INH i£F31(8)
100+ 50f
0 1 1 1 1 1 c 1 1 1 1 1
0 30 60 120 180% 0 30 60 120 1804
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2T, ABEZ 33 2 BERFEFRR O HaR 2 Ing i i
FGHE T 220 LT\ 2 IER OB RIS A D 7 = »
71y, b TEEL Bbh b,

PUsEHIOMEREIC JE 4 B8z S\ TiE, PAS,
INH, Tibion, TH 7 Xico¥, BELX45 L\ 5%
1)54)55)’ %%ﬁ: L &?5?&%2)14)56)57)’ &% é ;& ;:) & (A
5 HEDDYE h —E LT IRl BT, FH B,
RFP oAz X >T, FBS, Af# 2 HfEo L Fs
55GFF156 (27.2%) il tcs LTW5H, ZhbD
WETWTh Y, MO EEE, AEOET), Rl
i, LEEAEORE L & & OBHIC DL THREF SR TR
HF, EbITF DR BN IREEAIC L5 b DL
IWIECE I\ E ZANRD D, FHHOREHITOENE
#e6BIH, 120 AMIOFELARET, o, SM, PA
S, INH ciigsni846ls, 6 »AH XD RFP &
EIXh 540, BRAFHHOmEE IRI OFHET
iz (K160 W o sz o ienors, —i1EH
319, ERFER AR L 3 BlofEac, AR
PERREAERET, £ 3 v By ORGOX TR
Thfo b CAERMEEYRT L i@ LT
WBD, BEOFGEHITILE % 3 v By fHHOBFEIZ X
ST, Ik, IRDICEREZ RS DILIgs D7,

LA EOBSED B, OB OMBEREIETIL, Sk,
FERHASE, MEEIRE, GEMINCOERFEREEZD
NI=DT, kL TRbh TRk T 285
w ) —f, RHEAREEL, TEEOR,DARD &b
LD HETIIR L, R ONfsZE g & e
DT—EINHIRNEHEHELEEZz bhi,
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