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RESEARCH DESIGN A N D METHODS— A total of 41 patients hospitalized with
NIDDM (22 patients receiving sulfonylurea and 19 receiving insulin therapy) were given a-glucosidase inhibitors during the period when their blood glucose levels were well controlled. They
were followed for 3 weeks as inpatients and for an additional 6 months as outpatients. They were
retrospectively divided into two groups according to the percentage of carbohydrates in all
sources of calories during outpatient management: the <50% group and the >50% group.
Between these two groups, we compared circadian variation in blood glucose levels, HbAlc, and
urine C-peptide.
RESULTS — Treatment with a-glucosidase inhibitors during the hospital stay markedly improved circadian variation in blood glucose levels and HbAlc and decreased urine C-peptide in
both groups. While HbAu. returned to its pretreatment level at 6 months after the treatment in
the <50% group, HbAu. had further improved in the >50% group at 6 months.
CONCLUSIONS — a-glucosidase inhibitors are useful for glycemic control in patients with
NIDDM and the percentage of carbohydrate in all calorie sources is an important factor for the
expression of their effects.

T

he Diabetes Control and Complications Trial demonstrated that longterm strict control of blood glucose
levels is indispensable for preventing the
development of diabetic complications
(1). Although oral hypoglycemic agent
therapy and insulin therapy (frequent injections of insulin or continuous subcutaneous insulin infusion) are often used to
achieve better blood glucose control
(2,3), it is very difficult to achieve an ideal
circadian variation in blood glucose levels, a-glucosidase inhibitors are known to
inhibit salivary and pancreatic a-amylase
as well as glucoamylase, sucrase, and
maltasc in a reversible antagonistic manner (4,5). Animal studies have revealed

that oral ingestion of a-glucosidase inhibitors with food suppresses the hydrolysis
of glucose in the intestinal lumen and delays the uptake of glucose or fructose into
systemic circulation, resulting in correction of the postprandial hyperglycemia
(4-6). In addition, many investigators
suggested the clinical usefulness of a-glucosidase inhibitors for controlling the
blood glucose levels of diabetic patients
(7-15). However, the relationship between diet and the effect of a-glucosidase
inhibitors has been analyzed only by
Toeller (16,17) from the viewpoint that
a-glucosidase inhibitors selectively delay
the absorption of carbohydrates. The
present study was undertaken to examine
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RESEARCH DESIGN AND
METHODS
Patients
Patients with NIDDM, who had been receiving sulfonylurea therapy or insulin
therapy (secondary failure to sulfonylurea
therapy), were admitted to our hospital.
Of these patients, the 41 patients whose
sulfonylurea or insulin dosage had become constant and whose blood glucose
levels had become stable during the first 3
weeks of their hospital stay were selected
for this study (Table 1). Of these subjects,
22 were on sulfonylurea therapy and 19
were on insulin therapy. The sulfonylurea
used was tolbutamide in 9 patients and
glibenclamide in 13. Of the 19 patients on
insulin therapy, 5 received one injection
(in the morning) every day, and 14 received two injections (one in the morning
and one at night) every day. During their
hospital stay, all patients (and the wives of
married male patients) learned how to
plan therapeutic diet meals, while taking
into account the patient's previous diet
style. After discharge, each subject reported their meals for at least seven days
of the month. This report was made
monthly for 6 months. On the basis of
these reports, we calculated daily calorie
ingestion and the percentage of carbohydrates in total calorie sources during the
outpatient management period after discharge. Depending on the average
amount of carbohydrates ingested during
the 6-month period after discharge, the
subjects were retrospectively divided into
two groups: the low carbohydrate (LCHO) group (patients in whom the percentage of carbohydrates in total calorie
sources was <50%) and the high carbohydrate (H-CHO) group (patients in
whom the percentage of carbohydrates in
total calorie sources was >50%). There
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OBJECTIVE — To examine the usefulness of a-glucosidase inhibitors in glycemic control of
patients with NIDDM. The involvement of carbohydrate ingestion in manifestation of the effects
of a-glucosidase inhibitors was also investigated.

the usefulness of a-glucosidase inhibitors
in patients with NIDDM who were receiving sulfonylurea or insulin therapy. We
also investigated the relationship between
the effects of a-glucosidase inhibitors and
the amount of carbohydrates ingested.
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Table 1—Clinical profiles of patients

a-glucosidase inhibitor
Acarbose
Voglibose
Treatment
Sulfonylurea group
Insulin group
Age (years)
BMl (kg/m2)
Duration of diabetes (years)

Total

L-CHO

H-CHO

41 (23/18)

19 (12/7)

22(11/11)

21 (12/9)
20(11/9)

10 (6/4)
9 (6/3)

11(6/5)
11 (5/6)

22 (15/7)
19(8/11)
56.9 ± 10.8
22.2 ± 2.9
13.7 ± 7.5

9 (7/2)
10 (5/5)
54.1 ± 12.
21.8 ±3.1
14.9 ±8.5

13 (8/5)
9 (3/6)
59.2 ± 8.3
22.6 ± 2.8
12.5 ± 6.5

was no significant difference between
these two groups in terms of background
variables such as therapeutic method,

Pre-

PrePreBedtime
2hr-post
2hr-post
2hr-post
Breakfast Lunch
Dinner

Figure 1—Changes in arcadian variations in
blood glucose levels before ( •
• ) and after
( O — ~ O ) treatment with a-glucosidase inhibitor jor 3 weeks. Total cases (A), low carbohydrate
(L-CHO) group (B), and high carbohydrate (HCHO) group (C). For the L-CHO group, the percentage of carbohydrate in total calorie sources
was <50%. For the H-CHO group, the percentage
oj larbohydrate in total calorie sources was
>:i0%. Results are means ± SE. *P < 0.05 vs.
before treatment.
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age, BMI, duration of diabetes, and 24-h
urine C-peptide elimination.

Protocols
The subjects were followed throughout
their 6-week hospital stay period and for
6 months after discharge (the outpatient
follow-up period). Immediately after admission, each patient received strict diet
therapy, and the sulfonylurea or insulin
dosage was adjusted. After the first 3
weeks, when blood glucose was well controlled, treatment with a-glucosidase inhibitor was started. The sulfonylurea or
insulin dosage was adjusted again 3
weeks after the start of a-glucosidase inhibitor treatment. Patients were discharged when control of their blood glucose levels became stable. After discharge,
the patients were seen at our outpatient
clinic. An a-glucosidase inhibitor, voglibose (0.3 mg tablets) or acarbose (100 mg
tablets), was used. Each patient ate three
meals and took one tablet of voglibose or
acarbose three times a day (immediately
before breakfast, lunch, and dinner). During the outpatient period, the dosage of
sulfonylurea or insulin was not changed,
and the use of any drug that might potentiate or weaken the effects of sulfonylurea
or insulin was avoided.
Immediately before and 3 weeks
after the start of a-glucosidase inhibitor
treatment, circadian variations in blood
glucose levels were determined, accompanied by evaluation of the dosage of sulfonylurea and insulin, the frequency of
insulin injections, and the frequency of
extra meals. To determine circadian variations in blood glucose levels, blood glu-

cose levels were measured seven times per
day, i.e., immediately before and 2 h after
each meal and at bedtime. The M value,
which is an indicator of variation in blood
glucose levels, was calculated using the
method of Schlichtkrull (18). Body
weight, HbAlc, triglyceride, total cholesterol, and HDL cholesterol were measured at the beginning of the a-glucosidase inhibitor treatment and at 1 month
and 6 months after the start of outpatient
management.
During the observation period,
each patient was instructed to ingest 30
kcal/kg ideal body weight every day, to
distribute the prescribed total calories
equally to three meals, and to take a snack
only when they had hypoglycemia. During their hospital stay period, the percentages of each nutrient in the total calorie
sources were set at 57-61% (carbohydrates), 23-26% (fat), and 16-18% (protein). The main carbohydrates were starch,
sucrose, and fructose, and the relative
proportion of these three carbohydrates
were 90-95, 2-4, and 2-4%, respectively. At the beginning of a-glucosidase
inhibitor therapy, many patients complained of flatulence or bloating. However, these symptoms were not severe and
endurable. There were no significant differences in the incidence of these side effects between the two groups. During the
outpatient period, the same percentages
were 32-62% (carbohydrates), 22-40%
(fat), and 16-28% (protein). During the
observation period, discontinuation of
a-glucosidase inhibitors was not necessitated by adverse reactions by any patient.
In all 41 patients, the drugs were used as
instructed throughout the observation
period.
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Data are n (number of men/number of women) or means ± SD. Low carbohydrate (L-CHO) group: the percentage of carbohydrate in total calorie sources was
high carbohydrate (H-CHO) group: the percentage of carbohydrate in total calorie sources was >50%.
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Table 2—Changes in M value, 24-h urine C-peptide response, the regimens of sulfonylurea/insulin therapy, and frequency of extra meals
before and after treatment with a-glucosidase inhibitor for 3 weeks
Total
Before
M value
24-h urine C-peptide (jug/day)
Dosage of sulfonylurea
Tolbutamide (mg/day)
Glibenclamide (mg/day)

After

H-CHO
After

Before

Before

After

13.3 ± 0.9
36.9 ± 5.4

4.5 ± 0.5*
23.3 ± 4.2*

13.1 ± 1.1
38.2 ± 7.3

4.7 ± 0.4*
23.4 ± 6.3*

13.4 ± 1.6
35.5 ± 8.3

4.3 ± 0.6*
23.1 ± 5.7*

583 ± 83
(250-1000)
3.0 ± 0.3
(1.25-5.00)
24.6 ± 1.7
1.7 ± 0 . 1
5

389 ± 44*
(250-500)
2.0 ± 0.3*
(1.25-5.00)
18.5 ± 1.9*
1.2 ± 0 . 1 *
1

625 ± 125
(500-1000)
3.0 ± 0.5
(2.50-5.00)
24.2 ± 2.4
1.8 ± 0 . 1
3

438 ± 63
(250-500)
2.0 ± 0 . 3
(1.25-2.50)
17.2 ± 3.0*
1.1 ±0.1*
1

550 ± 122
(500-1000)
3.0 ± 0.5
(1.25-5.00)
25.1 ± 2.6
1.7 ± 0 . 2
2

350 ± 61
(250-500)
2.0 ± 0.5
(1.25-5.00)
20.0 ± 2.3*
1.2 ± 0 . 1 *
0

Data are means ± SH. Low carbohydrate (L-CHO) group {n = 19): the percentage of carbohydrate in total calorie sources was <50%; high carbohydrate (H-CHO)
group (n -- 22): the percentage of carbohydrate in total calorie sources was >50%. *P < 0.05 vs. before treatment.

Statistical analysis
The data were expressed as means ± SD
or SH. Statistical difference was assessed in
a nonparametric manner. Wilcoxon's test
was used for paired comparison, and the
Mann-Whitney U test was used for unpaired comparison.

RESULTS
Circadian variation in blood glucose
levels, M value, and urine C-peptide
during the hospital day
Analysis of the data for the entire group
revealed no significant change in blood
glucose levels before any meal or at bedtime after the start of a-glucosidase inhibitor treatment. However, the blood glucose level at 2 h after each meal decreased
significantly after the start of treatment
(breakfast: 11.3 ± 0.5 vs. 8.5 ± 0.3
mmol/1; lunch: 10.6 ± 0.4 vs. 7.9 ± 0.3
mmol/1; dinner: 10.9 ± 0.4 vs. 8.5 ± 0.3
mmol/1; P < 0.05)(Fig. 1A). The M value
and urine C-peptide elimination decreased significantly after treatment (Table 2). These effects of a-glucosidase inhibitor treatment were of a similar degree
in both the L-CHO and H-CHO group
(Fig. 1B,C and Table 2). No significant
differences between the effect of acarbose
and that of voglibose were observed. The
mean blood glucose levels at 2 h after
breakfast in the acarbose and voglibose
therapy groups were 8.7 ± 0.5 and 8.1 ±
0.6 mmol/1, respectively, in the L-CHO
group and 8.2 ± 0.6 and 9.2 ± 0.7
mmol/1 in the H-CHO group. Similar re644

sults were obtained at 2 h after lunch and
dinner.
Dosage of sulfonylurea and insulin
and frequencies of insulin injections
and extra meals (Table 2)
In each group, severe hypoglycemia often
resulted if the dosage of sulfonylurea or
insulin was unchanged after the start of
a-glucosidase inhibitor treatment from
the dosage used before the start of this
treatment. For this reason, the dosage of
sulfonylurea was reduced for 4 of 9 patients in the L-CHO group and for 6 of 13
patients in the H-CHO group; the dosage
of insulin was reduced for 7 of 10 patients
in the L-CHO group and for 8 of 9 patients in the H-CHO group; and the frequency of insulin was reduced for 5 of 10
patients in the L-CHO group and for 5 of
L-CHO

*

9 patients in the H-CHO group. After the
dosage of sulfonylurea or insulin was reduced, blood glucose levels became
highly stable in all but two patients who
showed mild hypoglycemia. As a result,
the frequency of extra meals was also reduced significantly after the start of a-glucosidase inhibitor treatment. The changes
in the regimens of sulfonylurea/insulin
therapy and the frequency of extra meals
after the start of a-glucosidase inhibitor
treatment did not differ significantly between the two groups.
Changes in HbA lc
When the changes in HbAlc in relation to
the percentage of carbohydrates in all calorie sources (L-CHO and H-CHO) were
analyzed separately in the sulfonylurea
therapy group and the insulin therapy
H-CHO

After
6 months

Figure 2—Changes in HbA]c before as well as after the treatment with a-glucosidase inhibitor. Low
carbohydrate (L-CHO) group: the percentage of carbohydrate in total calorie sources was <50%; high
carbohydrate (H-CHO) group: the percentage of carbohydrate in total calorie sources was >50%. HZ):
sulfonylurea therapy group, ^ B : insulin therapy group. Results are means ± SE. *P < 0.05 vs. before
treatment, **P < 0.05 vs. after 1-month treatment.
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Dosage of insulin (units/day)
Frequency of insulin injections (times/day)
Frequency of extra meals (cases)

L-CHO
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pers the control of blood glucose. Orcadian
variations in blood glucose levels
2400
10and the M value, calculated from circa>.2200
dian variations, serve as indicators of
9•|2000
changes in blood glucose levels. Schlicht^ 1800
krull found that blood glucose control is
8good when the M value is 18 or less, fair
•g 1600
when it is between 19 and 31, and poor
S 1400
7when it is 32 and over (18). In the present
1200
1200
After
After
study, adjustment of the dosage of sulfo6 months
6 months
6nylurea or insulin for hospitalir.ed patients under strict diet therapy allowed
L-CHO
the blood glucose levels of these patients
30
40
50
60
70
to be well controlled, and further imCarbohydrate intake (%)
provement of postprandial hyperglyceFigure 4—Correlation between carbohydrate
mia
and M value was obtained by the
intake (percentage of total calorie sources) and
HbAli:. O: sulfonylurea therapy group; • : insulin addition of a-glucosidase inhibitor treattherapy group, n = 42; r = 0.909; P < 0.001. ment. The reduction in urine C-peptide
elimination with decreased dosage of sulBefore
After
Before
After
fonylurea and insulin and belter glycemic
6 months
6 months
between HbAlc and the percentage of car- control suggests that insulin resistance in
Figure 3—Changes in the total calorie sources bohydrates in total calorie sources, as NIDDM patients was ameliorated by the
and HbAw. before and after 6-months treatment measured after 6 months of treatment, ir- treatment with a-glucosidase inhibitor.
with a-glucosidase inhibitor. Results are means ±
respective of the therapy used (sulfonyl- The decrease in the dosage of sulfonylurea
.S7:. *P < 0.05 vs. before treatment. Low carbo- urea or insulin therapy) (Fig. 4).
and insulin is also favorable in avoiding
hydrate (L-CHO) group: the percentage of carbohyperinsulinemia, which can precipitate
hydrate in total calorie sources was <50%; high
arteriosclerosis (19). These results, which
Body weight and serum lipids
carbohydrate (H-CHO) group: the percentage of
support
the previously reported usefulNo significant difference was seen becarbohydrate in total caloric sources was >50%.
ness
of
a-glucosidase
inhibitors, were,
tween the L-CHO and H-CHO groups in
terms of body weight or serum lipids. however, derived from hospitalized pagroup (Fig. 2), similar changes were ob- None of these parameters showed any sig- tients under strict diet therapy. It is diHiserved in both therapy groups. That is, 1 nificant change during the observation cult for outpatients to continue ideal diet
therapy for long periods of time.
month after the start of treatment, this pa- period.
rameter was significantly lower than its
It is thought that excessive ingespretreatment level in both the L-CHO and
tion of carbohydrates can induce a sharp
II-CHO groups. After 6 months of treat- CONCLUSIONS— Considering that increase in postprandial blood glucose
ment, HbAlc in the L-CHO group was sig- diet therapy is the basis of treatment of levels and excessive secretion o\ insulin,
nificantly higher than its level at 1 month diabetes and that a-glucosidase inhibitor thus precipitating obesity or hyperlipidand was equal to its pretreatment level. In exert its actions through delaying carbo- emia (20). For this reason, ingestion of
the H-CHO group, the HbA u . after 6 hydrate absorption by the intestine, there carbohydrates by diabetic patients has
months of treatment was significantly may be a close relationship between the been limited. However, excessive limitalower than its level at 1 month and was expression of the effects of a-glucosidase tion of carbohydrate ingestion increases
very close to the normal level. Twelve pa- inhibitors and diet. Before the present the use of fatty acids and amino acids as
tients in the L-CHO group and 15 pa- study, however, no study of this relation- sources of energy, leading to a further detients in the H-CHO group showed an ship had been reported.
crease in glucose utilization and more seincrease in total calorie ingestion at 6
Some investigators recommended vere disturbances of glucose metabolism
months after the start of treatment from the use of reinforced insulin therapies as a (21). At present, therefore, the view that
that before the start of treatment. There means of strict glycemic control (2,3). >50% of all calories should be ingested in
was, however, no significant difference in These therapies, however, cause great the form of carbohydrates, proposed by
this parameter between the two groups or stress to patients and involve a high risk of the American Diabetes Association and
between the two points of measurement inducing hypoglycemia. It is doubtful the British Diabetes Association, has been
in any group. HbAlc, on the other hand, that blood glucose levels can be con- accepted widely as a basic guideline
increased in eight patients and decreased trolled satisfactorily by using these thera- (22,23). In patients in whom the percentin seven patients in the L-CHO group. pies. Although hyperglycemia, which oc- age of carbohydrates among all calorie
The L-CHO group thus showed no signif- curs ~ 2 h after a meal, can be suppressed sources was low, blood glucose control
icant change in HbAlc. In the H-CHO by short-acting insulin, additional food became less satisfactory with time after
group, all patients showed a decrease in may be needed by the patient because of discharge. In patients in whom this perI IbAu.. The H-CHO group thus showed a hypoglycemia, which develops 3-4 h afcentage was high, blood glucose control
marked decrease in HbAlc (Fig. 3). A sig- ter an injection of short-acting insulin.
remained good after discharge, accompanificant negative correlation was noted The necessity of extra meals often hamnied by a further decrease in HbAK. in the
11-1
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ingestion is kept at the prescribed level,
blood glucose control is not improved by
a-glucosidase inhibitors, a-glucosidase
inhibitors improve blood glucose control
only when the percentage of carbohydrates is high. We therefore conclude that
when a-glucosidase inhibitors are used
for glycemic control in NIDDM, it is essential to pay adequate attention not only
to total calorie ingestion but also to the
percentage of carbohydrates in total calorie sources so that optimum blood glucose control can be achieved.

9.

10.

Acknowledgments— This research was supported in part by a Diabetes Research Grant
from the Ministry of Health and Welfare of
Japan.

11.

References
1. The DCCT Research Group: The effect of
intensive treatment of diabetes on the development and progression of long-term
complications in insulin-dependent diabetes mellitus. N EnglJ Med 329:977-986,
1993
2. Rizza RA, Gerich JE, Haymond MW,
Westland RE, Hall LD, Clemens AH, Service FJ: Control of blood sugar in insulindependent diabetes: comparison of an artificial endocrine pancreas, continuous
subcutaneous insulin infusion, and intensified conventional insulin therapy. N
EnglJ Med 303:1313-1318, 1980
3. Kawamori R, Bando K, Yamasaki Y, Kubota M, Watarai T, lwata N, Shichiri M,
Kamada T: Fasting plus prandial insulin
supplements improve insulin secretory
ability in NIDDM subjects. Diabetes Care
12:680-685,1989
4. Puls W, Keup U, Krause HP, Thomas G,
Hoffmeister F: Glucosidase inhibition: a
new approach to the treatment of diabetes, obesity, and hyperlipoproteinaemia.
Natunvissenschajten 64:536-537, 1977
5. Matsuo T, Odaka H, Ikeda H: Effect of
an intestinal disaccharidase inhibitor
(AO-128) on obesity and diabetes. Am]
ClinNutr 55:314-317, 1992
6. Odaka H, Shino A, Ikeda H, Matsuo T:
Antiobesity and antidiabetic action of a
new potent disaccharidase inhibitor in genetically obese-diabetic mice, KKAy. ]
NutrSci Vitaminol 38:27-37, 1992
7. Folsch UR, Spengler M, Boehme K, Sommerauer B: Efficacy of glucosidase inhibitors compared to sulphonylureas in the
treatment and metabolic control of diet
treated type II diabetic subjects: two longterm comparative studies. Diab Nutr
Metab 3 (Suppl. l):63-68, 1990
8. Hanefeld M, Fischer S, Schulze J, Spen-

12.

13.

14.

15.

16.
17.

18.

19.

20.

gler M, Wargenau M, Schollberg K,
Fucker K: Therapeutic potentials of acarbose as first-line drug in NIDDM insufficiently treated with diet alone. Diabetes
Care 14:732-737, 1991
Jenney A, Nankervis A, Proietto J, Traianedes K, O'Dea K, D'Embden H: Lowdose acarbose improves glycemic control
in NIDDM patients without changes in insulin sensitivity. Diabetes Care 16:499-502,
1993
Hotta N, Kakuta H, Sano T, Matsumae H,
Yamada H, Kitazawa S, Sakamoto N:
Long-term effect of acarbose on glycaemic
control in non-insulin-dependent diabetes mellitus: a placebo-controlled doubleblind study. Diabetic Med 10:134-138,
1993
Hotta N, Kakuta H, Koh N, Sakakibara F,
Haga T, Sano T, Okuyama M, Sakamoto
N: The effect of acarbose on blood glucose
profiles of type 2 diabetic patients receiving insulin therapy. Diabetic Med 10:355358.1993
Hoffmann J, Spengler M: Efficacy of 24week monotherapy with acarbose, glibenclamide, or placebo in NIDDM patients.
Diabetes Care 17:561-566, 1994
ChiassonJL,Josse RG, HuntJA, Palmason
C, Rodger NW, Ross SA, Ryan EA, Tan
MH, Wolever TMS: The efficacy of acarbose in the treatment of patients with
non-insulin-dependent diabetes mellitus.
Ann Intern Med 121:928-935, 1994
Coniff RF, Shapiro JA, Seaton TB, Bray
GA: Multicenter, placebo-controlled trial
comparing acarbose (BAY g 5421) with
placebo, tolbutamide, and tolbutamideplus-acarbose in non-insulin-dependent
diabetes mellitus. Am] Med 98:443-451,
1995
Coniff RF, Shapiro JA, Robbins D, Kleinfield R, Seaton TB, Beisswenger, McGill
JB: Reduction of glycosylated hemoglobin
and postprandial hyperglycemia by acarbose in patients with NIDDM: a placebocontrolled dose-comparison study. Diabetes Care 18:817-824, 1995
Toeller M: Dietary treatment and a-glucosidase inhibitors in NIDDM. Diabetes
Nutr Metab 3 (Suppl. l):43-49, 1990
Toeller M: Nutritional recommendation
for diabetic patients and treatment with
a-glucosidase inhibitors. Drug 44 (Suppl.
3): 13-20, 1992
SchlichtkrullJ, Munck O, Jersild M: The
M-value, an index of blood-sugar control
in diabetics. Acta Med Scand 177:95-102,
1965
Stout RW: The impact of insulin upon
atherosclerosis. Horm Metab Res 26:125128.1994
Puls W, Keup U, Krause HP, Miiller L,
Schmidt DD, Thomas G, Truscheit E:
Pharmacology of a glucosidase inhibitor.
Front Horm Res 7:235-247, 1980

DIABETES CARE, VOLUME 19,

NUMBER 6, JUNE

1996

Downloaded from http://diabetesjournals.org/care/article-pdf/19/6/642/445322/19-6-642.pdf by guest on 06 December 2022

present study. Because each patient received guidance about meals during their
hospital stay, the difference between the
prescribed daily calorie ingestion and the
actual daily calorie ingestion after discharge was less than ~ 5 % , and the actual
daily calorie ingestion did not differ significantly between the two groups. Therefore, the changes in the blood glucose
control status after discharge cannot be
attributable to an increase in daily calorie
ingestion. Furthermore, since no significant differences were noted between these
two groups in terms of any background
variable, it is unlikely that the observed
differences in blood glucose control reflect differences in the patients' ability to
secrete insulin. In the L-CHO group,
about half the patients showed an increase in HbAu., and in most of the other
patients in this group, glycemic control
after discharge was less satisfactory than
that during the hospital stay period under
a-glucosidase inhibitor treatment, although HbAk. remained unchanged or
improved after discharge, as compared
with its level before treatment. The worsening of blood glucose control after discharge of these patients can be explained
as follows. During the hospital stay period
with strict diet therapy, blood glucose levels could be well controlled, thanks to the
effects of a-glucosidase inhibitors, even
after the dosage of sulfonylurea or insulin
or the frequency of insulin injections was
reduced. After discharge, however, the effects of a-glucosidase inhibitors were lost
in these patients because their ingestion of
carbohydrates decreased and their ingestion of fat and protein increased (data not
shown).
It has been widely recognized by
multicenter double-blind studies (13-15)
that a-glucosidase inhibitors are useful in
achieving good blood glucose control. To
date, however, a-glucosidase inhibitors
have been regarded as only an auxiliary
therapy for conventional diet therapy or
drug therapy. The present study, however, revealed that in diabetic patients
whose blood glucose levels have been
well controlled by drugs, blood glucose
control can be further improved by a-glucosidase inhibitors. The study also revealed that the percentage of carbohydrates in all calorie sources is an
important factor for the expression of the
effects of a-glucosidase inhibitors. In
cases where the percentage of carbohydrates is low even when the total calorie

Hara and Associates

21. Randle PJ, Garland PB, Hales CN, News- 22. American Diabetes Association: Nutrition
holme EA, Denton RM, Pogson Cl: Interrecommendations and principles for peoactions of metabolism and the physiologpie with diabetes mellitus. Diabetes Care
18 (Suppl. 1): 16-19, 1995
ical role of insulin. Recent Prog Horm Res
22:1-48,1966
23. British Diabetes Association's Medical Ad-

visory Committee Nutrition Sub-Cornmittee: Dietary recommendations for the
1980s: a policy statement by the British
Diabetes Association. Hum NutrAppl Nutr
36:378-386,1982

Downloaded from http://diabetesjournals.org/care/article-pdf/19/6/642/445322/19-6-642.pdf by guest on 06 December 2022

DIABETES CARE, VOLUME 19,

NUMBER 6, JUNE 1996

647

