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blood glucose 1 serum insulin

Cl
mmol/L = o (glucose blood levels) pmol/L
— g% Q= (insulin blood levels)
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Food Order Has a Significant Impact on
Postprandial Glucose and Insulin Levels
Diabetes Care 2015;38:¢98-699 | DOI: 10.2337/dc15.0429

Postprandial hyperglycemiais an impor-
tant therapeutic target for optimizing
glycemic control and for mitigating the

vascular environment

first visit, the food order was carbohy-
drate (ciabatta bread and orange juice),

otk

Alpana P. Shuklo, Radu G. lliescu,
Catherine E. Thomas, and
Louis J. Aronne.

this mealpattem may improve insulin sen-
sitiviy. A limitation of the study s that we:

followed 15 min later by protein (skin-

characteristic of type 2 diabetes. Exist-

bles (lettuce and tomato salad with

t0 120 min following meal ingestion, as
this study was designed to test postpran-

ing evidence
and type of carbohydrate consumed in
fluence blood glucose levels and that
the total amount of carbohydrate con
sumed is the primary predictor of gyce-
mic response (). Previous studies have
shown that premeal ingestion of whey

low.
broccoli with butter); the food order
was reversed a week later. Blood was
sampled for glucose and insulin mea-
surements at baseline (just before
meal ingestion) and 30, 60, and 120
min after the start of the meal

by patients with type 2 diabetes. Further
studies with longer follow-up to delineate:
the full impact including delayed effects
‘and the mechanisms underlying the gly-
cemic effect o food order,are indicated.

In contrast to conventional nutitional

ent composition of a meal, reduces post-
meal glucose levels (2~4). There are
limited data, however, regarding th effect
of food order

decreased by 28.6% (P = 0.001), 36.7%
(P = 0001), and 16.8% (P = 003) at 30,
60, and 120 min, respectively, and the in-

patients with type 2 diabetes (5). In this
pilot study, we sought to examine the ef-

strictive and focuses on “how much” and

“what not to eat,”this plotstudy suggests

that improvement in glycemia may be

achieved by optimal timing of carbohy-
meal

was =3769vs 7585+
804.4mg/dL X 120min, P = 0.001) when

meal, incorporating vegetables, protein,
and carbohydrate, on postprandial glucose
and insulin excursions w

d protein
first, before carbohydrate, compared
with the reverse food order (Table 1),
Postprandial insulin levels at 60 and

Reviewed by Marianna Kapsetaki ar
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Trans Fatty Acids and Cardiovascular Disease

sem 3 2 & s g @ A intake with
Resting energy expenditure in short-term starvation is increased as @® i Jar di Dnottilesingh G Authors: Dariush Mozaffarian, M.D., M.PH., Martijn B. Katan, Ph.D., Alberto Ascherio, M.D., Dr.PH., Meir |. Stampfer,
+ . . N cardiovascular disease and mol ity in countries from | c. |
a result of an increase in serum norepinephrine’2 _ ity M.D., DrPH., and Walter C. Willetz, M.D., Dr.PH.  Author Info & Affliations
five continents (PURE):  prospective cohort study Published April 13, 2006 | N Engl | Med 2006;3541601-1613 | DOI: 10.1056/NEJMra054035
) i il 13, n ;3541601 : VOL.354NO.15
Christian Zauner, Bruno Schneewetss, Alexander Kranz, Christian Mad, Kiaus Ratheiser, Ludwig Kramer, Erich Roth, . o a i e iyl | MRl iee ! L !
Barbara Schneider, and Kurt Lenz ot Chfamba, ot L, Copyright © 2006
e "
ABSTRACT Several impressive changes in substrate metabolism during . o g w»
Background: The effects of food resiriction on energy metabo-  starvation have been 5. 6). Glucose oxidation n o
tion for more than a century. Data  decreases markedly d it day of sarvation (7) and
carch has failed to provide con-  fatty acids are mobili an increase in plasma con- 2 7 i Abstract
cenirations of faty acids and ketone bodies and to an increased e e L o
Objective: The objective of this study was to test the hypoth-  rate of fat oxidation (2. 6). gl o wi poplitiost s i
it e st e omal ing condiions st Becase bepaie gycogn stores s epleted il o 241 The intake of trans fat has been associated with coronary heart disease, sudden death from
term starvation leads to an increase in serum fustingz period (6). s essential for providing n i -
b e e e e e e cardiac causes, and diabetes. This article reviews the evidence for physiological and cellular o
axpenditure effects of trans fatty acids, unsaturated fatty acids with at least one double bond in the trans >
Desig: Resting energy expenditure, measured by indirect & e
calorimetry, and hormone and substrate concentrations were erthe fezetbility.and patential implications o
3101 ‘measured in 11 healthy, Lean subjects on days 1,2, 3, and 4 of an resulting in increased lipol-
844 starvation period m muscle tissue (S, 8, 9),
371 Resuls: Resting encrgy expendinrs increased significanly Juconcogencsis in the liver dur-

from 3.97 £ 0.9 kl/min on day 1 104.53 £ 0.9 ki/min on day 3
(P < 0.05). The increase in resting energy expenditure was
associated with an increase in the norepinephrine concentra-
tion from 1716. + 574 pmol/L on day | to 3728 % 1636 prnol/L
on day 4 (7 < 0.05). Serum glucose decreased from 4.9 +0.5
1035+ 0.5 mmol/L (P < 0.05), whereas insulin did not change

significanly.
Conclusions: Resting ency

nditure increases in carly star-
vation, accompanied by
This increase in norepi

ease in plasma norepinephrine,
scems 1o be due to a decline in

ing starvation. Hypoglycemia is known to enhance nerve signals

from the hypothalamus to the adrenal medulla, which increases

(13). Howerer, plasma_catecholamine concentrations in carly
staration have been reported 1o remain unchanged (3), 1o
increase (14, 15), and to decrease (4).

“Thus, the data available on the effect of short-term fasting on
energy metabolism are conflicting. Therefore. we studicd resting

B the initial sig
in carly starvation.  Am J Clin Nur 2000:71:15115,

energy expenditure d hormonal response
t0 an 84-h starvation period in healthy, lean subjects. We tested
the hypothesis that in lean subjects under normal living condi-
fons (0

* Fondings Ducing Gllowin, v docmmntal 736 dosibs sl 4704 i camfismmals divems e |
ety i = icreaned sk of ikl ety (ghes e 5 = et i
quinile 1] caory, HR 128 [25% C1 1-12-146} p_~0-000) b o i the rick of ardiovaslar disase o

0-56 0.76.0.99,
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Food Order Has a Significant Impact on
Postprandial Glucose and Insulin Levels

Diabetes Care 2015;38:e98-99 | DOI: 10.2337/dc15-0429

Postprandial hyperglycemia s an impor-  first visit, the food order was carbohy-
tant therapeutic target for optimizing  drate (ciabatta bread and orange juice),

glycemic control and for mitigating the
proatherogenic vascular environment
characteristic of type 2 diabetes. Exist-
ing evidence indicates that the quantity
and type of carbohydrate consumed in-
fluence blood glucose levels and that
the total amount of carbohydrate con-
sumed is the primary predictor of glyce-
mic response (1]. Previous studies have
shown that premeal ingestion of whey
protein, as wel as

followed 15 min later by protein (skin-
less grilled chicken breast) and vegeta-
bles (lettuce and tomato salad with
low-fat Italian vinaigrette and steamed
broccoli with butter); the food order
was reversed a week later. Blood was
sampled for glucose and insulin mea-
surements at baseline (just before
meal ingestion) and 30, 60, and 120
min after the start of the meal.

ent composition of a meal, reduces post-
meal glucose levels (2-4). There are
limited data, however, regarding the effect
of food order on glycemia in

decreased by 2B.6% (P = 0.001), 36.7%
(P = 0.001), and 16.8% (P = 0.03) at 30,
60, and 120 min, respectively, and the in-

O
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of ==

Resting energy expenditure in short-term starvation is increased as
a result of an increase in serum norepinephrine’2

Christian Zauner, Bruno Schneeweiss, Alevander Kranz, Christian Madl, Klaus Ratheiser, Ludwig Kramer, Erich Roth,

Barbara Schneider. and Kurt Lenz

ABSTRACT

Background: The effects of food restriction on energy metabo-
lism have been under investigation for more than a century. Data
obtained are conflicting and research has failed 1o provide con-
clusive results.

Objective: The objective of this study was 1 test the hypoth-

catecholamines and thus to an increase in resting energy
expenditure.

Design: Resting energy expenditure, measured by indirect
calorimetry, and hormone and substrate concentrations were
measured in 11 healthy, lean subjects on days 1,2, 3, and 4 of an
84-h starvation period.

Results: Resting energy expenditure increased significantly
from 3.97 + 0.9 ki/min on day 1 16 4.53 + 0.9 k)/min on day 3
(P < 0.0S). The increase in resting encrgy expenditure was
associated with an increase in the norepinephrine concentra-
tion from 1716. £ 574 pmol/L on day | to 3728 + 1636 pmal/L
on day 4 (P < 0.05). Serum glucose decreased from 4.9 £ 0.5
t0 3.5+ 0.5 mmol/L (P < 0.05), whereas insulin did not change
significantly.

Conclusions: Resting energy expenditure increases in early star-
vation, accompanied by an increase in plasma norepinephrine
This increase in norepinephrine seems to be due to a decl

serum glucose and may be ial signal for metabolic ¢ energy expenditure, subj . . -

in early starvation. mJ Cln o 2000;71:1511-5. o an $4-h starvation pe %QB__L - .Dlj li i 0[;_'_
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was 73% lower (2,001 = 376.9vs.7,545 +
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fect of food order, using a typical Western  vegetables and protein were consumed
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Improvement of Insulin Resistance in Obese Polycystic Ovarian Syndrome

Patients on Low Carbohydrate Diet
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Effects of a Low-Carbohydrate Dietary Intervention on Hemoglobin A,

A Randomized Clinical Trial
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Effectiveness of a CGM-Based Personalized Diet Program on
Weight Management and Blood Glucose
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