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HETEROGENEOUS RESPONSE TO GLUCOSE LOADING IN HIROSHIMA
BaERMICHN T 2EEHERG, KB

INTRODUCTION

Diabetes mellitus in the Japanese has been noted to be
mild and remarkably more common in Japanese men
than in women."® In a recent study® of cerebral vascular
disease (CVD) it was observed that although diabetes in
Japanese women was associated with a fourfold increase
in the risk of subsequent CVD, the rate of subsequent
CVD in Japanese diabetic men was the same as in
nondiabetic men. It was difficult to accept the presence
of diabetes in men as an indifferent factor in the genesis
of atherosclerosis, and to examine this paradox a review
was made of a number of clinical records of persons
diagnosed as diabetic at some time during the course of

the ABCC-JNIH Adult Health Study.’

The purpose of this report is to present a description of
widely differing responses to glucose loading in persons
who were previously diagnosed as having diabetes and to
relate different tvpes of response to clinical characteristics,

MATERIAL AND METHOD

From a tabulation of 1073 men and women who gave a
positive family history of diabetes or who were diagnosed
at some time during 1958-66 as diabetic (ICD 260) a total
of 385 were selected on the basis of at least one 3-hour
glucose tolerance test (GTT)and the diagnosis of diabetes.

All blood glucose data and any evidence for the following
was abstracted from the 385 clinical records: the
presence of retinopathy (micro-aneurysms or exudates);
proteinuria ( > 1 plus); coronarv heart disease (electro-
cardiogram evidence of infarction or ischemia: and
angina pectoris); an episode of cerebral stroke(hemiplegia);
neuropathv (dvsesthesia, areflexia); and obesity (>75
percentile relative body weight of the sample).” 1In
addition, the most recent hlood pressure was noted and
classified by WHO standards (hvpertension >160/>95):
information relating to treatment of diabetes, liver function
tests, whether death had occurred during 1958-66, and
death certificate and autopsy data were recorded.
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HEMIBFIHREBE, BETCLTFLEDEBFIIEL
CEVwEREEATVA A RMERSL (CVD) 122
WG hNREDRE CIE, WMREFBZ2HET3HEA
LFIZHTA2CVDREDHBALEIZE  TA
BFHRFRE IS (A C VDI L IR E & FE
ThH- BFICHETAEMEES, 770 — LM% IkE
CEOHE T EMFAEFTH S & v 5 2 L ILHEL
BELboT, ZOFELERRERSTT 5420, ABCC
OABCC— FRFm ABREER & CHEIRIG & Blir s -2 &
DHB3EMDALIZDONT % DERFRLEEE B,

FmEBo BT, LIATICHR & B hsEN,
WRITIHLTRELAMsOREARGEEH L, o1
5NEFRE EMEMHFEEDMEFEEMREZETHD.
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FHEBIIMRBE2E T34, 55031958 — 66 0 R 12
YR (EBERSHICD260) OB+~ L0
HABREINTBADY A FH 6, IMEMHEANREZ L&
(e lEzETTHMRBLEEH s T wAH & 5385 A
BEIR L 7.

20 385 AOBRFRICER A SMAEMICM T 2 28, LU
KOBEBEEZ2VWTORBERSD 2. T4bb, #AMZEL
(FRUNTIIRET /2 (18 0dh), ERIR(+DLL), IR 4
CMRES (M 5 5 T ED.LCEEA R & & OO0 6E).
MzEeh (5 A5Ef), MR GRS, ReRms L v
ME i (FHxtf A EAERES Y 7LVOEDBETHE
Mz 2w THEMEZAFLAE., 20Ed, E
OMEME#kS TWHORESE (GME>160/>95) (2 k&
S THE LA 72, WRFEGBR, ITHERRES & O
1958 — 66 HE M HAMIZFEL LA 122w TiE, FELCB &
BRUBIBROERE RO .



The method of Folin-Wu as modified by Malmros® for
determining blood glucose was in use until April 1965
when the Technicon Autoanalvzer method was introduced.
Duplicate determinations by the two methods are in close
agreement, especially in the lower range of glucose
content (about 100-150 mg/100ml), and the correlation
coefficient is high (+0.98).

The following method of administering the oral glucose
tolerance test is emploved in the Adult Health Study:
after an overnight fast, a venous hlood sample is obtained
and glucose (1.75 g/kg of bodv weight) is given in lemon-
flavored water. The actual average dose is 90g and
rarely exceeds 110 g glucose. Subsequent blood samples
are obtained 1. 2, and 3 hours later. The criteria for
the presence of diabetes emploved at ABCC have been a
fasting level of blood glucose of 120 mg/100 ml or more,
a 2-hour level of 140 mg or more, or 4 plus glycosuria.”

A part of this report will refer to a separate and
distinct test of glucose tolerance which was performed
on a substantial proportion of the 385 men and women.
During April 1965 —December 1966, all members of the
Adult Health Study. nonfasting (within 4 hours of a meal),
were offered a drink containing 50 g of glucose. The
concentration of blood glucose 1-hour later is called the
50 g challenge 1-hour level.

RESULTS

The first 3-hour GTT for each person was scored and
interpreted by Wilkerson’s criteria® which were derived
from the recommendations of a group of United States
Public Health Service consultants.” The Wilkerson
scores for the 385 men and women are shown in Table 1.
Of the men. 31%(80/255)and of the women 19 %(25/130)
failed to score in the range of definite diabetes(= 2.0 points).

During the review of individual 3-hour GTT, we noted
two types of glucose tolerance curves (Figure 1) the
usual or characteristic pattern of diabetes (D) which
demonstrates a lag in utilization or clearance of glucose
hetween the first and second hours: a second pattern of
an abnormally high 1-hour level (mean 205 mg) followed
bv a relatively low 2-hour level (mean 130mg) was
frequently seen. especially in men. This pattern was
designated as nondiabetic (ND). Further. a third group
of patients became apparent because of inconsistency on
repeated testing, usually at 2-year intervals. at one time
demonstrating D pattern, at another time the ND pattern.

T BE O E 121k, 19654 4 F 12 Technicon Autoanalyzer
RAMA &N B F TiE, Folin- WuikoMalmros 25 5 %
Huwic, 20220 FEICE2BHEENHESR, Hom
GHEMEHL LA (9100~ 150mg/100ml ) 12 BT
HI L —HLTHD, HMFRLEHE (+0.98) &3
Hohi.

WARERECHV O TO 3O MEATITHRE O Hik
KOEENTH S, —1@ifik L THho BIRM % IFH T 5.
FIZ, TEHEANELEY R (FELkgl 0 TF
o Hil.75g ) A5 E N A, EROEHL SR T,
MAaMR» 110g 28222 0EhThE. 2 DIk,
Lugm, 2mMes &3 BMEIICIEMLT 5. ABCCT
FAv ST 5 HEIR 7 O F EREHE (228 08 i # 4 A
120mg / 100mlL) k£, 2 wERTm 56 A 140 mgl) b, #7101
+H+ OROVTFR AT H .2

LitHAREE S G oM EEHRES, 20 385 Ao
BLOREFIIG L TCERL D, RBERO T
DERzL~<S. T bbb, 19658 4 H » 51966 12 H
FTOMMIII, MARERE MR HE £ B2 L, S
WRnE (Etk4mEMLIN) OFIZ, 7 FoHis0g & 54
TAMAMELS A, 2O 1% O MBS 450g B
B 1 ORI & 0 A

& £

EWBmEOHELE I HFHBAKBRE 0ZEIZo>0T,
FEAZHEROBMMENMMD o5 1235 { Wilkerson
FHEF & TE, M AT AT Bk 385 A
Wilkerson ¥l Efliiz # 1 12/ +. BTFom31% (80/255)
HFEUETFOI9% (25/130) (&, PAWE 2% W 5R 5 o fi
(Z2.08) VB LD, 7

ZANO3EHBATHRENHEEI R LA A, 2fi
HopmafMir s 2L 2RO AL(HL). &1 3HR
mo, BHEO, d50IE, BEMALRE (D) T,
1sMiE & 2B L oMTcMEOMME, +4bb, 4
HWORENFSHS. F2080& L TIE, 1 EEHEAIRE
2@ < (FHH205mg), FAUCHEL 2 MERIGE ATEE (R
i (F¥5130mg) # R FTHIMA, HWIBIZILELEARS
N, ThEEREFR (ND) ¢RI EIZTS. 2
DEY, BiE2EMBTT2bh ARERBOZE RSN
— WL TWARVWEIORAEBLNh, ZOETIE, b5
FEEDEIARL, $A2OBIENDEEZRLTVLA.

* Fasting level >110mg/100ml, 1 point: I-hr > 170 mg, 1/2 point: 2-hr >120mg, 1/2 point; 3-hr >110mg, 1 point: definite diabetes

22.0 points.

* MBI > 110me /100 mLis 1A, LIS > 170 mgid L4, 2 USPANE> 120 meid 6, SUHMIGE> 110mg(3 | &1, = 2.0 % & ORHE & BEIRHT & ¥ 3



TABLE 1 CLASSIFICATION OF GLUCOSE TOLERANCE TESTS BY WILKERSON'S SCORE
IN 255 MEN AND 130 WOMEN WITH PRIOR DIAGNOSIS OF DIABETES

IR ERE 02 & 2132 2 0 & 3 B F550, % T130 A o fa i & @ Wilkerson SEHARI 540

#1
Wilkerson's Age at Time of Test 7 I R
Score*
E O i <40 40-49 50-59 60-69 70+  Total &
Men 22,0 20 24 60 55 16 175
A 0.5-1.5 10 17 23 22 8 80
Women 22.0 12 22 35 27 9 105
ks 0.5-1.5 5 4 8 4 4 25

* >2.0 =Defnite diabetes "FE % ¥E IF i%

FIGURE 1 JAPANESE MALE SUSPECTED DIABETES CASES (225) CLASSIFIED ACCORDING TO GLUCOSE
TOLERANCE PATTERNS INTO DIABETIC(D), NONDIABETIC(ND), AND NONDIABETIC INCONSISTENT (NDI)

HM1l WMEFOEVOHLIAHAABTF(255H) oMEARRIGEIZ L 28RHER (D),
575 IEHERFE (ND) & & UIEMEIR B A E SR (NDIL) o 53 30
I T T I
_ 220} g
E
<
< - -
Ll
o
SERTY B D J
-3
= —
% .
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& 140 |- —
2 NDI-D
K] = -
[=2]
100k . NDI-ND i
80 ] 1 1 ] ND
Fasting 1-hour 2-hour 3-hour
22 14 I 18509 2 B 3 R
D 123 iz'.l 233 440 227 ;t4.‘E 173 5.2 Tests 231
ND 103 +1.8 205 5.9 182 +3.9 93 42,3 e 79
NDI-ND 103 +1.2 180 +4.9 129 +3.2 97 +2.6 65
NDI-D 111 £1.8 173 45.2 176 +4.1 117 +4.2 59

* Standard error of the mean T Y {i ¢ B 438 2%

These persons are represented in Figure 1 as nondiabetic
inconsistent (NDI) because- there was inconsistency on
repeated testing, and their second and third tests tended
to be nondiabetic in pattern. Illustrative cases from the

ND and NDI groups are presented briefly in the Appendix.

Although the composite patterns shown in Figure 1 can be
distinguished one from the other, it was difficult to make
this distinction in every GTT. A numerical index to
discriminate between D and ND patterns was derived by
recourse to Wilkerson's criteria. The D pattern and
ND patterns (Figure 1) would score 3.0 points and
1.0 point, respectively. The difference, expressed as
percent change from the 1-hour to the 2-hour level was
calculated, for tests scoring 3.0 points and for tests
scoring 1.0 point or less.

IheDAAIEEL ICEBREBTAER (NDI) &LT
TLTHhd. TOEMAIE, (1) RERBROERY—F
Th<, (2) 2R LUHE3EABRTERRYL R
THE»H 2L THhS. NDRELUND I B
EOEF A SICMHIZFRL .

M1tomRLAamifg, ZhThEHTe s, #Ha
OEEMHREOHBEOTATIEZ2>VT, ZORMNEITE
32 LIXRMETH - -, 7 Z T Wilkerson @ JE #E A v
T, DEIENDRIE #EBF 2 MuEiEEERD /. T4
hbt, DREIENDH (M1) OfFMiLld, 2hFh3.05
FLUL.0ETHB., KiZ, FHAHPI0FOMRELLO
HLUTFTolEn 20 FhiconT, 1 ERHEE 2 BERE
LOZEOESEREHHEL .



The frequency distributions of the 1-hour to 2-hour
percent change in tests scoring 3.0 and 1.0 or less are
shown in Figure 2. The range for tests scoring 3.0
extended from a 25% rise by the second hour to a 29%
fall. For tests scoring 1.0 point or less, the 2-hour
level was always less than the 1-hour level, the absolute
magnitude of change falling between 15%-85%. The
point representing a 20% decrease from the 1-hour to the
2-hour level appeared to distinguish approximately between
tests scoring 3.0 points and those scoring <1.0 point.
Although errors of inclusion and exclusion are still
apparent, they are the least at the point of 20 % decrease
by the second hour. The use of this point defines the
rate of glucose clearing in the diabetic as less than 20%
from the 1-hour to the 2-hour level.

30RBLVIOELTOBAZRTREICET S 1M
fEE2EMEEOMOENOEFROERSH 42 12
AY. 30R0BREETA2HEL>wIBEZNLD
fLOREE 1L, 2EEMEFS%0 ELREERLAE0H»5
9% NDETERTEODETH- . 1LOHELTOES%
AT3MEIC2VTIE, 2EFMEIEEIZ1BEMELY &
B, BB IZIE% LW LIS%OMIZH - 1.
L ERIME A 5 2 RERIE E TORM P H20%TH3HI2k
T, 30F0BEL1IOFZUTOREL 2-ZVAVEMNTE
2L3Th-7 ZOFRZAVTE, RAKELTBAE
MEORBYFHHZLEHAT HEH, 2EEMEO KD
H%ORTHRBDIBL L. ZoHE2 AT RIE,
FEIR S E T, L BEMME A 5 2 R £ © o flie
DEENF2N0% LT ThH3 EERENLZILIIE S,

FIGURE 2 DISTRIBUTION OF PERCENT CHANGE IN TESTS SCORING 3.0 (DEFINITE DIABETES)
AND <1.0 (ABSENCE OF DIABETES)—WILKERSON'S CRITERIA
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The numerical discriminant was then applied to the
glucose tolerance tests of the 255 men and 130 women.
For the men, 155 had a GTT demonstrating a D pattern
(<20% decrease) and 57 men had a GTT of ND pattern;
43 men were inconsistent on repeated testing. The 130
women were similarly grouped: 105 D pattern, 25 ND
pattern. These classifications by pattern were compared
to Wilkerson’s scores (Table 2). The agreement between
scoring and pattern supported further investigation of the
usefulness of pattern discrimination. The small number of
women in the ND group(25)prevented further comparisons
with the D group.

HIZZOHMEIZ LB REE, BF2B5A, KF130AD
WitamRAEICEA LA BT 155 AoMAaRKHETRIDE
(<20%mP)ER L, BISTAOMEAETMAEIZ, ND&
Th7 BFBATE, BUVELTHFE2bL-RED
RV -ETEREL 2. LT 130 ARSI A
. T4hb, DEIS A, NDEBATH--. ZO%
ko k3 RInE L Wilkerson DRl & & Hed L~
(£2) i L RBIFEL—HLTwEDT, KIS
BizikdgBiEoFRAE I W T s ZABT A HEN
HHEEZ LTI, NDEHEIBRLTWAENDH
ThdH (B5AN), DEELOWLEIITELE D 2.



A distinet difference was noted in the 1-hour blood
glucose levels in the ND and NDI male groups compared
to the D group, when 50 g glucose was given to subjects
who were not fasiing (the 50g challenge 1-hour level),
The 50 g challenge 1-hour glucose levels in the D group,
as noted in Table 3, are similar to the 1-hour level of the
3-hour GTT (Figure 1), but such is not the case for the
ND and NDI groups. The difference cannot be accounted
for by the average additional increment of 40 g glucose
to the 3-hour test meal.® The mean levels of blood
glucose 1 hour after 50 g challenge in the ND and NDI
groups do not differ significantly from the mean levels
of the normal or nondiabetic subjects of the Adult Health

Study sample within the corresponding age classes.’

FEEEBFOMREFICT Fys0g 285 LABE (50g
HERLTT L REHIME, WE S LU HE0ESR) . BFoOND
BEHLUND I #o 1 BRI RG22, DB L MiEA2E
RADH57. RIIKRTEIIIZ, DEICEHIT250g #iR
L ER G, 3R RAM RO 1 sEME (R1)
HULTwAd, NDEESLIUNDIB T, 2580
SAtzz. BMMMIATNMREICEVTEZ ahAa 7 o
A, PH40g F VLV I T LIk T, FOERE LB
TAHILWRTELZWSENDHENDIBI I VT, 7F
7 HES0g KRR 51 1 EEH o M8E T E 120, st 5
FEaOMARERAESF Y TVOERE, +4bhb,
FWEREOFHHELEOETEEIL V.0

TABLE 2 COMPARISON OF THE USE OF WILKERSON'S CRITERIA WITH INTERPRETATION
BY GTT PATTERN IN 385 MEN AND WOMEN WITH PRIOR DIAGNOSIS OF DIABETES

#2

VIRTICHEIRFR OB & 2 1 7 2 & o) b B 5 4 385 A o0 il £ 7 M 25 12 s 00 o) o &

Wilkerson & #& & o) Hb i

Pattern 5 E

Wilkerson's Score* Total
D ND, NDI

it

Men =2.0 134 41 176
% <2.0 21 59 80
Total it 155 100 255

Women 22.0 96 9 105
% <2.0 9 16 25
Total # 105 25 130

* Calculated on earliest 3-hour glucose tolerance test

ERNCEREIE R S MR e i S

TABLE 3 MEAN LEVEL OF BLOOD GLUCOSE 1-HOUR AFTER 50 g GLUCOSE ORAL CHALLENGE IN MEN
DEMONSTRATING DIABETIC (D), NONDIABETIC (ND), AND ND INCONSISTENT (NDI) GTT PATTERN

#3

FEREHE (D), JEWEAL (ND), B UHEERBTRER (NDI1) 274 HB12H1 5

7 R HESOg OIS LI M oo T 25 i

Pattern Age G5 Total
R Fis B <30  40-49  50-59 6069 70+ Bt
D . - mg/100ml 253 254 255 201 266 240 (13.5%)
Cases i ¥ 3 9 34 20 6 72
Total persons 12 20 58 51 14 155
HiEE
ND ceveeevreee. mg/100 m] 139 149 147 151 143
7l 8 8 4 9 2
Cases 150/ 5.4%
NDI ........... mg/100 ml 156 143 155 171 -
Cases 1l # 6 6 9 5 0
Total ND ... Cases ffi ¥ 14 14 13 14 2 57
ND it Total persons 20 21 25 26 8 100
WM

* Standard error of the mean T ¥l ) BEi#E R 2%



TABLE 4 FREQUENCY OF SELECTED CHARACTERISTICS IN 255 MEN BY GLUCOSE TOLERANCE TEST PATTERN
F4 FBF255 ANTH T AREORRO MBI B WA R )

Characteristics

1

Pattern 6%

D % ND, NDI %*
ROkl B s B e e enrrenseme 155 100
Retinopathy #BEZEEIL e eeee s 11 7.1 1 1.5
Proteinuria % 1 If A B S 32 20.6 12 12.4
Coronary heart disease b IRBIARCBM ... 21 135 8 8.3
Cerebral vascular disease MM RS ... 10 6.5 3 3.4
Neuropathy MEEL. cocesomsnemasmnns 4 2.6 2 4.0
Family history of diabetes ¥ifR#E SHERE ... 13 8.4 6 6.0
Obesity HLMl @ ccamisevcasasimmesiimi 46 30.0 24 23.5
Hypertension @[l [E 52 34.0 31 30.8
Death 1958-66, all causes 1958 — 664F M FEL, £ FEH 19 12.0 5 5.7
CVD death LM FEBIZLBFEC 9 5.8 2 2.8

* Age-adjusted frequency using D pattern group as standard population

B L LT DB A LA L2 EMATIE G

Having separated the 255 men on the basis of response to
glucose loading, the prevalence of clinical characteristics
related to diabetes in the D group and the ND and NDI
groups was compared (Table 4). Although the NDI group
had more 3-hour glucose tolerance tests per person (3.0),
the first test tending to be D pattern, than did the
D group (1.5) or the ND group (1.4), and may comprise
patients with mild diabetes, they have been combined
with the ND group. The age-adjusted frequencies of the
clinical characteristics related to diabetes are greater in
the D group. Of particular interest is the inclusion of 11
of the 12 persons with retinopathy, one of the more
specific complications of diabetes. The use of Wilkerson’s
criteria in defining two groups(=2.0 points, <2.0 points)
produced similar results; 9 of the 12 cases of retinopathy
were found in the =2.0 group.

Since previous authors had noted diabetes to be mild in
Japanese men''? compared to women, the 105 women and
155 men, all of whom exhibited a D pattern glucose
tolerance curve (Figure 3) were compared according to
the same characteristics used above in comparing the
male subgroups. Although diabetic women were more
frequently hypertensive and obese, there was no other
evidence that diabetes is a more benign or mild disease
in the Japanese male than in the female when pattern
discrimination is used as the diagnostic criterion. The
mean level of the 1-hour glucose level after 50 g glucose
challenge tended to be higher among the women (women
278 mg, men 240 mg).

WA T A aRGIZHEHETVT, BFBS5AEEMN LT,
HERBIZBR D & S ERR AR o MIRBHEE 12D »w T DRE
NDEHLUNDI BB LA(FL). NDIBTH,
LAY 3 HEAMMKREOE LA 2 (3 M),
FoH1EHEEORFIL, D (1.508) 5wz NDEF
(1.4[) &H~NT, DEAZFTIHmAH N, EEOHE
RFEAFEERTVELE LAL VA, ZOW s NDE
R L. BRI BRO & 5 BRE MR o iR IE
AL, DEOFIFE V. FRICHRS S 2 LI, HEIRE
OHROZEMEND L >ThH AWM EEHT 5 E1ZA
PIIAPDBEICEEhTWwE2:ThH5. Wilkerson
FHEA B LT 28 (=2.081, <2.08) 125385488,
L&y Z#HERFELNAL., T4abs, @EEDH S
124 h 9 A= 2.0 Bl A 5 e,

LIfioMEizbwT, HETIE, ZTE0EBTI2HV
THRFIPBETHIZLERDTVIDT,? BFO
EHMOREA2T 2320 ICBAVA LR BIZEK Y
T, DI EGTA#RE T L A2 L FI05A 2 BFI65A %Lk
L A(H3 ). ZORBHEEBIESEE L THZHA
3, REOLXFIIEMES LB BFLEILE N LA
AoonsbibizE, BFEATRELFILRNTETOHA
A,OBEREATRME, ¥FAEEETH S LV IEEMIE L.
7R EES0g BEEROLE ] SEEOEE LTS
EViEm A s S (LF 278mg, HF 240 mg).



FIGURE 3 FREQUENCY OF SELECTED CHARACTERISTICS IN DIABETIC MEN AND WOMEN
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DISCUSSION

This study provided further evidence for our suspicion of
the existence of a heterogeneous male “diabetic™ group,
consisting of persons who are clearly diabetic by all
methods of testing, and other persons who exhibit abnormal
glucose tolerance and thus have satisfied at one time or
single criterion of diabetes mellitus.
Although this study cannot afford an estimate of the
prevalence of diabetes in the total sample, it appears that

another some

two factors are contributing to the high prevalence rates
of diabetes in the Japanese male reported in this sample.?
They are the presence in the male of a nondiabetic form
of carbohydrate intolerance, seen in this study, and
similar to lag storage phenomenon or alimentary hyper-
glycemia; and a tendency for men to excrete glucose at a
Jower blood glucose level.'® If the method of screening
includes the detection of glycosuria, then more males
will be investigated and subsequently found to have either
“true” diabetes or a form of carbohydrate intolerance
masquerading as diabetes. Although nondiabetic glucose
intolerance has been described in elderly Japanese,'! we
are not aware that the pattern observed here in every age
group of males has been recognized. The method of
pattern interpretation employed here is unsophisticated,
and simply satisfied the minimal requirement of substi-
tuting a number to describe the steep slope inscribed by

BRI REMEOBRBEEE 20T E VA, LW
yhiihbhoduis X+ EY, 4HOWELL
Bohk, ThbL, TANTOREETHS »IZHIRA
ThI3EOIEFNIC, BEEEICRE S TMEICHEKR
FOBBREOTFhr 122 LEZEDHLEN

WHohr, EFETIE, 24y 7V TAEIRRO
HRBEAFHET 22320y, Z2ohOdERAHF
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the L-hour and 2-hour levels. It is realized that although
this nondiabetic pattern has been observed by many, it is
rarely mentioned in the glucose tolerance criteria of
diabetes.

The frequencies of coronary heart disease, and hyper-
tension in the male nondiabetic pattern group, although
less than those of the diabetic group, are approximately
twice the rates for these disorders in the entire male
sample of the Adult Health Study.'* Several reports'® *
have demonstrated glucose intolerance in nondiabetic
patients with hypertension or coronary heart disease.
Obesity can also influence the glucose test. One can
postulate either that such patients have latent diabetes, or
that many morbid circumstances of health share in
common alterations in the normal handling of glucose.
Recognizing the vagaries of oral glucose tolerance
testing, one may be justified in reserving the diagnosis of
diabetes mellitus to those persons who are floridly so
(fasting level >130mg), or who have repeatedly demon-
strated a lag in glucose utilization.

The authors are aware of the nonspecific nature of
diabetic complications and had to rely on recorded
descriptions of retinopathy and the 50 g glucose challenge
to test the hypothesis that a consideration of pattern
offered some additional help in the interpretation of
glucose tolerance data. Although some investigators
have considered the glucose tolerance test, carefully
planned, as reproducible,'” other investigators'® have
demonstrated inconsistencies in the response to glucose
loading in the same individual tested repeatedly under
apparently well-controlled conditions. It must be assumed,
as in all tests involving ambulatory patients, that the
subjects here fasted overnight. There is, however, little
question of adequate carbohydrate intake in the days
prior to testing as the average intake of carbohvdrate in a
2100 calorie Japanese diet is 320g.'" The Japanese
diet is derived mainly from complex carbohydrates; the
type of glucose intolerance observed may therefore be
related to the effect of overloading with a simple sugar the
already burdened metabolic pathways for handling glucose.
The effect of loading with a simple sugar may also be
more apparent if, in the fasting state, gastric transit
time is reduced, and more simple sugar is absorbed from
the small intestine per unit of time.

SUMMARY

A group of 255 men and 130 women who are members
of the ABCC-JNIH Adult Health Study in Hiroshima,
Japan, who had been diagnosed as having diabetes and
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who had at least one 3-hour glucose tolerance test
were studied.

Approximately 30% of the men were classified by
Wilkerson’s criteria as nondiabetic and 40% by a con-
sideration of the pattern of the glucose tolerance curve
and inconsistency between glucose tolerance tests.

The nondiabetic pattern group was characterized by high
I-hour blood glucose levels which fell abruptly (>20%)
by the second hour. This phenomenon was observed
chiefly in men and in the fasting state; subsequent glucose
challenge in the nonfasting state failed in most cases to
provoke high 1-hour levels.

The morbidity and mortality associated with diabetes are
similar in men and women of this sample who were
judged as definitely diabetic by the diagnostic eriterion
of pattern discrimination.
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APPENDIX
i &

Nondiabetic Pattern (ND)

Male: (MF ) vas Girst noted to have glvcosuria in
1957 at age 45. He is normotensive and has received no
treatment for diabetes. The recorded glucose tolerance
data demonstrate lag storage phenomenon and reactive
hvpoglveemia.

Blood Glucose i ik fif

FEFEFRRE (ND)

7 (4GSR . 19574, sEo Ry
MOTHED LN, MIFEFER. BRBOERE T~
ZEaw. REOMANRETEC, WREOEESR
B & ORI R I M E % 3R 1.

Age Fasting 1-hour 2-hour 3-hour
i 7 W 1 It [ 2 16 3 I i)
45 110 mg/100 ml 64 86
52 111 94 104
h4 109 45 106
54 178 (after 50 g glucose, nonfasting)

(JEZERBE 2 7 KBS0 g 12 5-7% )

Inconsistent Pattern (NDI)

Male: (MF BB was found to have glycosuria in 1960
at age H6. He subsequently suffered a myocardial
infarction. He is normotensive. He drinks alcohol
excessively but tests of liver function have remained
within normal limits. He has not restricted his diet or
taken any treatment for diabetes.

RER (ND 1)

(ks A . 19005, e on, mEs
Fobohi, ToBRLHEELE LA, MERER,
REFREE T H 5 A, NI EEHE IR 25 o0 &5 5 13 15 B 6 BE .
IHFCICEEEFBELAC L, BIRFEOWHERY S
ToZE ey



Blood Glucose

1 #E fi

Age Fasting 1-hour 2-hour 3-hour
i L 1 B H 2 BEN 3 R
56 102 mg/100 ml 121 134 119
60 99 166 149 140
62 85 137 104 107
62 130 (after 50 g glucose, nonfasting)

(JezeBiRR 2, 7 Mo hks0 g5 )

Male : (MF -) was noted to have glvcosuria in 1959

at age 62. He is normotensive;

proteinuria and first

degree A-V block were first noted in 1959. He has

received no treatment for diabetes.

vz . 19505, eson. mrs
wohr, MEGESN. BARPLUSlE0HES

7 A, 1959 ICHID TS 5N/, RO BK %
Tz EiFdw.

Moo

Blood Glucose I} fii

Age Fasting 1-hour 2-hour 3-hour
I it 28 I i R E ] 2 BEMH 3 B
62 95 mg/100 ml 184 137 63
66 102 - 129 -
67 106 202 210 92
69 86 213 91 77
69 111 (after 50 g glucose. nonfasting)

(FFEEMIFIZ 7 F oS0 g 2 5% )
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