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[H] BERBEEE ABEHR AT L7727 A b I —vEafRE (MTT) oFHEEZHFET 5. [HE] BAel 25k <
B PRI B 10061 (BE50/ 150, ~FH4E#E63%, HbAlc 9.5%) 127 A M I —)b (460kcal) = #lfé LML,
fHA - 2B OMYE (PG) - M C-7F F (CPR) Ml L7z, [HR] 1) £8FD PG (7)) 126+31 (mean
+SD) — (#) 174+51lmg/dl, CPR : (§7) 2.1%1.1— (%) 5.2+3.1ng/ml, ACPR : 3.1%2.2ng/ml, C-peptide index

(CPI) : 1.7£1.0CTH o 7-.

1.4~ () 3.2ng/ml, ACPR 1.8ng/ml, CPI 1.0& ffsllipE LA &4 > 2 VMR T A FER S iz

2) 4 A EERE (n=39) T, P PG (Fi) 135~ (#) 197mg/dl, CPR : (§i)

3) GLP-1%

HREBER (n=11) TiE, PG: 124—161mg/dl, sCPR 2.8—7.0ng/ml, ACPR 4.2ng/ml, CPI 2.2& £ I HEH]

il & A > A0 2 WAEER RS 5.

(fi7) 2.4— (#) 6.4ng/ml, ACPR 3.9ng/ml, CPI 2.1& 4 ¥ R Y Vil dS AR 7 T w7z,

4) #EERE (n=50) T, PG: (§f) 119— (f%) 158mg/dl, CPR:

[#£2] MTT itk

@ parameter |2 HEFRIF O IR HE R IR K M CTHHEDZED S, A MTT OB ICEA L2RANERE N Tnwiz.
MTT I ZEYNERO T 72 { BEIHITTE, HEHEIROMES - FHlICEHTH 5.

F—T— F BRI, TADMI—), SR, AR 5

U BHIC

i HERE - A > AV ¥ orUWhRe & RFli 4 5 1A 2 )71
& LTHEN 7 FofiasaER (OGTT) 7"y ohs
A5, EHIE L TR IED ETRED 7 N fEL AT
T 57280, RGBT OREREEE TIIRMZICEN
LElbEE 72T er D L. o T, HEERKRTIX
7 - BERoMEERH C-<7F F (CPR) OHl
ERREAMAEDE TS L Z EDL VD, EE
EIEEWEEW,

20064F 12 HABERIFF X DT A b I — VBT — %
YT TN=TIEY, ERHRE £ T 5 R
ELT “TAMI—WA” DRESNY. BEHEAN
#AB% (meal tolerance test: MTT) TIiX OGTT & 5
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%0, FEEOEFHEIUME D BRI - g0 Lo
RA VR YWD EELATEEL 2 ), TiTHEGE
S MAERE T A ST 7\ 2 BB FR I 2
HIZBWTMTT EEECHOTHEHICEHTH 2 2
ENE SN TV ED Y AN, FoA ZSEWHRER O
WEPRIRECE ABEHEE I MTT 247V, FOHHEICD
WTHRRT L 72,

MHRETE

20134E 7 A ~20144E10 A O, LM #E ABE L 7-
HERIBEZ D9 B MTT % Jitifr L 72 B % B < B
RIRBRE1006) % M & L7z, WS BE 3, 63112
(Mean=+SD) %, HH5061/ 25061, AL 185 61/
2 19561, FERHA9. 6+ 104, BMI 25. 6kg/m’, HbAlc
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x1 2EELE
H OH n Mean=+SD #P (Min~Max)

i (%) 100 63412 23~84
P51 100 Bk 5060/t < 5040

BE PR TR 7Y 100 1/ 541/ 2% ;9564
ReBHIE (4F) 100 9.9+10 0.0~44
BMI (kg/m? 100 25.6+4.3 17.0~39.9
HbAlc (%) 100 9.5+2.1 6.0~15.9
ZEREIREINLNE (mg/dD) 100 126+30.9 64~243
If1i% CPR (ng/dl) 100 2.1+1.1 0.09~5.21
CPI 100 1.7+1.0 0.04~4.7
J&H# CPR (ug/H) 99 82.7+56.0 0.1~357.1
eGFR (ml/min/1.73m?) 100 76.3%20 42~149
fR Albumin (mg/gCr) 99 76.3+161 2~1109
e fstE 100 7 Lo U/ A 176

BMI : body mass index, CPR:C-peptide, CPI:C-peptide index

9.5£2. 14EThH o7z (F1). AFER X U EHEREC
i U 7= sl L S Yn i ke L, EHIE LT
7 H B 2R 2 fkfe L 72 IREEC MTT % hedT L7z,

MTT 2T A NI = VBB T —F 0 77— THE
L7 “FAPI—VA ZHELEARTHLF 2 —
¥ —1t# (¥ v 7 & F460F18) #M\w/z. THOF A b
I = VIIHER51.4%, BRE33.3%, #&[115.3% & LK
HIIRE % % { &4 § 5460kcal DERL. T, —ih) 7 £
LD EIMIENEE (8.04g) K&K EENTWE. Th
AR L LCHEIL, AR (31 B X ORI 2 K
% (#2) O - M7 C-peptide (CPR) % Z 1L 2 1Ll
%L, 2FH%O M LAE (APG), Ifl{E CPR @ Lk
g (ACPR), C-peptide index (CPI: [Z2hERIMiE
CPRx100]/ZEJERFIMAE) 72 L1 HN /- KME/8T A —
5 — LR R - AR & O BEE 12D W T retro-
spective (2R L7z, SEAEFREEIZEH] & LT “mean
+SD” THERL, B OKEIF094A E 7L unpaired
T-test |2 & ) g L 7.

#w R

EEREDT0% (FEOIFEEHEDE3%, 1 ¥ A Vg
D60%) T Inc FAEIEAMHH S, Inc fEHARE L
7 AE DI OB A 5l L T 7e (K1),
8% (n=100) ® MTT ®it2 COIMBET (F7) 126
+31— (%) 174%51mg/dl, Ifil % CPR ¥ (F) 2.1+
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2 o

1.1 (#)5.2+3. Ing/ml £ Z{b L, APG 48+40mg/
dl, ACPR 3.142.2ng/ml, CPI 1.7+1.0T& - 7= (X
2). 1fFICAamZICAIE (40mg/dl) 2SR L 7.
42 A v EER (1=39), @B (1=50),
GLP-1Z A E8# (GLP-1RA) B (n=11; 3%l
A2 EDWH) O3BETEETRELELZE
Z %, GLP-1RA IZFH4FE#58%, BMI 28.9kg/m’&
EEEMEICEMEHEN TV (£2)., £ 2R
YURBEIZ CPI 1.00.63% 1 >~ A1) VIO T
L7z BB TN, Mk (1) 135+36— (%) 197

Inc BEEEZE 70%
12 21> [y
. 1 . 39% B&‘F¥ ﬁl:uﬂlﬁ
12X S el
GLP-1B
< RA .
109 Ne R E % FDPP-4i
0 17%
O3 /
Q0% | | »
DDP-4i ALY GLPARA N\ DPP-4i
50% 2 + 1% ‘\ 839
o GLP-1RA  (8%l3#20 3
’ 3% E6:F) N
1 EaEOAR

1L F U BEZODFERIEEEDNDIO N EZEHD, 12X
) L BED0%, ROMIEFETEDBRTI > ILF >
BEEEE A ER & N Tuv/, Inc:incretin, GLP-1RA : GLP-1
ZRIEEIZE, DPP-4i: DPP-4RHEZE
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+51mg/dl, APG 62+39mg/dl & 1 > A ) ¥ F ki
LMD S FARBME FAAKE L, Mk CPR :

(1) 1.4+0.9— (#) 3.2+2.0ng/ml, ACPR 1.8
+1.4ng/ml EBIA A ) VWO T AER S
72 (3). #¥O%EE (n=50) TIE, Mm% CPR ()
2.4+0.9— (#) 6.4%2.5ng/ml, ACPR 3.9+2.1ng/
ml, CPI 2.124+0.91& 4 > A ) ¥ 453U BEAS Ho 819 {7
FanhThbh, IMmAE: (§1) 119£27—> (%) 158+44
mg/dl, APG 40+37mg/dl & MTT ®itt & b1 >~ A1)
VEEX YR Y Po— L ERTwie, —F, GLP-
IRA 1Z CPI 2.240.9%5 A » A1) ¥ FEBE b A3 g &
N7-BHIER SN TEB Y, MTT T b I CPR (7))
2.8+1.2— (#) 7.0%+4.5ng/ml, ACPR 4.2+3.5ng/
ml & EHRDOA 2 A CwEEmAe v, Mk (8
124 +18— (%) 161+51mg/dl, APG 37=+50mg/dl
& ERIMAENHI SR Ch o7z (103).

AR VBB EY XS 2 LA v R VR
(basal-bolus therapy:BBT) # (n=20), fzh#l 1 >~
2 v ERROFEDOBEH (basal-supported oral ther-
apy :BOT) # (n=19), GLP-1RA & #Hxhfl 4 > 2 1)
YO (B-GLP) # (n=3) o 3# Ttk Lz (&
3). BBT #:» F#% BMI 23.6kg/m? CPI 0.940.6,
JRH CPR 48.9ug/H & 04 R EHICHEMEA >~ 2 Y
VWO BN BBT 2SEIRE N TW5B—FT, B
GLP B3 A 8450 7 5% & BMI 29. 2kg/m’, CPI 2.0+
1.3, JR¥ CPR 121.8ug/H L Gl CTA > A1) VKT
P D b W E B THER E T w7z, MMT Tl&, BBT

oo ACMAEE  sof B. MiECPR C.CPI
250 9.0 3.0

[ 8.0 o5

200
4 7.0
6.0 > 2.0
150 f- 5 e
126 5.0 e -
4.0 1.5 1.
100 : 3
3.0 {5 1.0

%01 05 4 |
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48 20 J B [ S —
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A % APG i 1% ACPR CPI
2 S£EBEOMFE - M17% CPR O MTT §i& TOZEL & CPI

MTT (C& 172 0¥E (A), IMiE CPR(B) DZE1{k& CPI(C).
Z1812 (13 Mean®SD (h=100) %#7;R7

PG f sCPR JZE
(mg/dl) A .m].*E'ﬁE (ng/ml) B E[LIECPR
250 - 2.0
of>x)> of>x)>
DA% DO
200 | | oGLP-1RA [[10.0 | OGLP-1RA
8.0
150
6.0 =
100 t o 0 3o 42
6 ) i
50 a7 po J2aBlxe T | L s
0 ‘ 0.0 T
Al % APG Hil #® ACPR

3 AEERIO MTT §i COMYE - M5 CPRENZEIL
MTT i O MmE (A), MECPR (B) OE{LERT.
ZI61E1E MeantSD (n=11~50) 2%

TP<0.1, *P<0.05, *%P<0.01 vs 1 >X) iRE
Bf (unpaired T-test)

xR2 ABEZHBOBEES - BKIEE
H OH Insulin (n=39) FEII%E (n=50) GLP-1RA (n=11)
Fs (%) 63+13 63+11 58+12
TR B18/%21 $22/128 $10/7c1
R (4F) 11.3+11.1 8.3+8.2 12.3+13.5
BMI (kg/m?) 24.344.9 25.943.7 28.943.0
HbAlc (%) 10.3%2.2 9.0%=1.9 9.1%+1.8
ZEREREIMAE (mg/dl) 135+36 119+£27 127+18
Ifiii# CPR (ng/dl) 1.440.9 2.44+0.9 2.8+1.2
CPI 1.040.6 2.1+0.9 2.24+0.9
J&H CPR (ug/H) 60.5+39.5 82.4+47.5 140.3490.9
eGFR (ml/min/1.73m?) 77.1420.7 76.7+20.2 71.5+16.3
& Albumin (mg/gCr) 1054226 51+84 90+151

GLP-1RA : GLP-1Z A E B
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£33 ML) ABERETCOENESR - BBAEE
H OH BBT (n=20) BOT (n=19) B-GLP (n=3)
Eks (%) 62414 65412 4749
PRI M7/F13 M11/F8 M3/F0
TERMIM (%) 7.6+7.2 15.24+13 3.3+4.9
BMI (kg/m?) 23.6+5.3 25.0+4.4 29.2+0.9
HbAlc (%) 10.9+2.5 9.6+1.7 11.0+2.5
ZEERFIAE (mg/dl) 135437 13635 127419
% CPR (ng/dl) 1.1+£0.8 1.8+0.9 2.7+2.1
CPI 0.89+0.57 1.2040.67 2.03+1.29
J#r CPR (ng/H) 48.6+34.1 73.1+41.7 121.84+94.0
eGFR (ml/min/1.73m>) 81.8+22.8 72.1+17.5 71.0+25.2
JR Albumin (mg/gCr) 108202 102+254 109+ 146
BBT : basal-bolus therapy, BOT : basal-supported oral therapy,
B-GLP : basal insulin - GLP- 15 &AK/EEIE o 6 B
BRI IMBE © 135437204 +54mg/d]l, APG 69+43mg/ 5o, A, M oorry B. IM;ECPR
dl, ACPR 1.5%1. 4ng/ml & ﬁﬁf&[ﬂl*fnﬁiﬁf)‘ﬁ%ﬁ iz 250 E oBBT | 150 OBBT
LD ST ACPRAVNE C, 4 ¥ 2 VS E T A A | oeate| |
ZB% T > 7. BGLP B ACPR 5.4%7.20g/ml *® | /H?S“
LB O CPR ¥MAS R AT, MHE: 127+£19—>128 190 Joe | J% 90 /F
+29mg/dl & AR O MBE LA % <, E S 1mz$ T 60 ot
BTFTA01bH-72 (M4). @ | . {/ i '
N [ N 3.0 {27 56 1o
—F, ROEBEY AL A= VREE (SU) ®x58 % MW B%DT W
& SUSIELLFHE, DPP-4MIEIE (DPP-4i) #7550 l——0 oo T ” —
& DPP-4i i 5B % 2 B 47 T MTT §ife o m4ﬁ:*;u*j?$%r$;;ﬁ%®m; e
M4 - CPR ® parameter O L8 % A 7225, S CP;Q 1[50)3;1/5 REE - - "

TEWIAON o7, A VA VIEEREIROEE
& HbAlc, R CPR, CPI, % PG, #i CPR, % CPR,
ACPR & ORI AE = MHBERRASFED b7 (F4).

z =

B IMAE B A LTEBIIREE B O L 7B IREE{L DS
L2 A7 TH Y, FOT7 FoEALTEE (OGTT)

MTT Hi#& COIMFE (A), 15 CPR (B) OEILERT.
ZIE121E MeanxSD (n=3~20) &7
tP<0.1, *P<0.05 vs BBT & (unpaired T-test)

2 BEE & O A XY b - JEEER OB = 2
MAEHENTWAE Y, HARANZ SR & L 7SR
72 C O M HEREE EAVE BRI R ) A 7 TH A Z L )%

K4 AR HEEERICHRZERTF & OMERRER
EEE R MTT B4R
Parameter " ~ ” ~ o
i % | fEEE | BMI |HbAlc| JRCPR | CPI PG | ®RPG| APG | miCPR | £ CPR | ACPR
Pearson O _ _ i x% | _ ¥ | *k * *% ol | ¥ | T
P 0.045{ —0.09 | 0.071 | 0.186" |0.329 0.274 0.531**| 0.249* |0.308** | 0.19% 0.469 0.462 0.39
HEAEE | 0.652 | 0.932 | 0.486 | 0.064 | 0.001 | 0.006 0.000 | 0.012 | 0.002 | 0.051 | 0.000 0.000 0.000

A A iR BETR

HEFRIBIEEEIRIC B 5 7 A b I — VAMREROA

* o

- MTT BEFRROMBE G O R ZRY. T P<O.1,

* P<0.05, ** P<0.01
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mENTY, ARIEEE & Tl iR % & =0 IS FEHG 5
L7200 N5 TIZOCTT AHWSHNRTWA
A3, S CITEEY G T ONEIR I B U B 2 s I
& TBENDH L. T2, HEOEFIIIHEE 2T
THRLEEARRE GETN, s (73 /8- JBI;
M) ORBBZEILMHLEDLODA V7 LF VU ERE
L ERMBERHESICHES L TwWaD. fEoT, #iZInc 4
WG EINRE L2 BAEOHEIRFSEICBVWTIE, &
BALBE O FIEIR I AR YEA > A1) V3 WRe DS
MTT REBEAHEH TH D L EZ, 4HOKE %17 -
7z.

ABEtaR) 1R o AR & SEY G R & ki L
721212 MTT % ffT L7729, 2 B o ¥ iiaE &
200mg/dl # Bz A2 &Rl @aICITTCE R (X
2). 7272, 2 L OBITITBFERT O MTT EFED 720,
BHFEIRO 7O ORIA EMET L) L b “REERA
WORBEDOKEE” DEFE AR retrospective 7 M
& o2 AN oWENT MTT Hif o i CPR 1H -
ACPR &b 4 ¥ A VIGERECTIRBIRC, AMEOM
BEEFIIRENZ LR SN (K3)., 251,
A VA VIEBEHEOR TS BBT % # IR L - H T,
o A > 2 ) YHEHEE (BOT, B-GLP) £ ) B & 2
CNEPEA > 20 Y UEE MR L, Rk R T O
MTT I2d 225 b 3 ERMAEREIEA 5 Th - 72
(4). —F, BIEIEA %75, GLP-1RA {GiEEE
TIEFHEMEICEZOIMRE CPR O8N & A% M L
HAoOMHDE S, GLP-1RA O EFZIMBEHIE 120§
% potential DF SR I N T, A RY T
HHEBRTUAR 2 AT OME Tk, ABEE HbAlc R
i CPR 2N Z C, CPI, Bfral - & LA, Bfrar -
#% CPR, ACPR 7% &% { @ MTT B #I5HE & D2
BB RSN (FF4), MTT ORI
B LY BRSEIRE N TWD 2 LR TE 7.
B, sitagliptin 12 & 5 MTT TD A » A ¥ 50l
TRIERY R RS S N, AFBREE & Il L CEATAT - 30
53#0 IRI H#E N & 6045 - 12045 - 180430 ML T A%k
HENTWE, SROFKA O TIE, BIOKEICH
\T % DPP-4RHESRMH O A L MTT FEIRE L O
RIS 2B WL C & b o 7205, FEISEBET
b I HbAlc 8.3% & HE EE FE D & W REBI A3 %
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Mol &, FHOMMEIRLA v 2 VIHEPICOAT
ZAHZEEREBEHRLTMTT R - 2 BB O M - Mk
CPRMIEIZIED 722 &7 EHEH LT B W REED
H5b.

DLk, MMT (Z3EWia#EkR T2 42 iEfT C &,
B PRI D IR RE R IR HERINOMGEICE I & &£ 2 S 7.
XS IR 2 iBERGE & O E R REDSLET
5N, Kawhs, 40, MTTICHH L+ 2—
V—H8o5 A b I — V3201444 K T TTEELS IR
ENTBY, 4%, TNIILDDEECEELS L
MTT OFELH LTINS,
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Study on the usefulness of the ‘“test meal” tolerance test
in the selection of treatment for diabetes mellitus

Yoshiko KANEZAKI", Hiroki INOUE", Kanako BEKKU", Yu IWASAKI",
Naotsugu MURAKAMIY, Yuka INOUE?, Kumiko SHONO?, Kumi HIRATA?,
Chiemi TAKAI?, Kaori SATOMI®, Junko KAYASHITA®, Yasumi SHINTANI"

Division of Metabolism and Endocrinology, Tokushima Red Cross Hospital
Division of Nursing, Tokushima Red Cross Hospital
Division of Medical Technology, nutrient section, Tokushima Red Cross Hospital

—_ — — —

1
2
3
4 ) Division of Diabetology and Nephrology Kochi Tokushima Red Cross Hospital

Purpose : The usefulness of the test meal tolerance test (MTT) performed during education hospitalization for
diabetes was verified.

Method : A test meal (460 kcal) was administered to 100 patients with diabetes mellitus without renal failure
(50 men and 50 women with a mean age of 63 years and HbAlc of 9.5%), and plasma glucose (PG) and serum
C-peptide (CPR) levels were measured before and 2 hours after the meal.

Results: 1) PG levels for all of the patients changed from 126+31 (mean®SD) to 174+51 mg/dL, the CPR
levels changed from 2.1+1.1 to 5.2+3.1 ng/mL, the ACPR was 3.1+2.2 ng/mL, and the C-peptide index (CPI)
was 1.7£1.0. 2) The mean PG level in the insulin-treatment group (n=39) changed from 135 to 197 mg/dL,
the CPR level changed from 1.4 to 3.2 ng/mL, the ACPR was 1.8 ng/mL, and the CPI was 1.0, demonstrat-
ing postprandial PG elevation with reduced insulin secretion. 3) In the GLP-1 receptor agonist group (n=11),
the PG level changed from 124 to 161 mg/dL, the CPR level changed from 2.8 to 7.0 ng/mL, the ACPR was
4.2 ng/mL, and the CPI was 1.0, demonstrating suppressed postprandial PG elevation with increased insulin se-
cretion. 4) In the oral hypoglycemic agent group (n=50), the PG level changed from 119 to 158 mg/dL, the
CPR level changed from 2.4 to 6.4 ng/mL, the ACPR was 3.9 ng/mL, and the CPI was 2.1, demonstrating
relatively conserved insulin secretion.

Discussion : A difference in parameters around MTT was recognized diabetes state and drug choice, and medi-
cations, which almost matched the results of MTT, were chosen. MTT can be performed safely without discon-

tinuation of medical treatment, and is useful for the interpretation and evaluation of treatment choice for diabetes.
Key words: diabetes mellitus, test meal, postprandial plasma glucose, insulin secretion
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