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AETIOLOGY

Search for a third susceptibility gene for maturity-onset
diabetes of the young. Studied with eleven candidate genes.
Vaxillaire M, Vionnet N. Vigouroux C, Sun F, Espinosa R 34
Lebeau MM, Soffel M, Lehto M, Becknann JS, Detheux M, et al.
Diabetes 1994 43: 389-95.

Maturity - onset diabetes of the young (MODY) is a model for
genetic studies of non-insulin-dependent diabetes mellit us. We have
identified 15MODY families in which dabetes is not the result of
mutations in the glucokinase gene. This cohort of families will be
useful for identifying aher diabetes-susceptibili ty genes. Nine other
candidate genes potentially implicated in insulin seaetion a insulin
adion have been tested for linkage with MODY in these famili es,
including ducokinase regulatory protein, hexokinase I, insulin
receptor substrate 1, fatty add binding protein 2, glucegon-like
peptide-1 receptor, apolipoprotein C-ll, glycogen synthase,
adencsine deaminase (a marker for the MODY gene on
chromosome 20) and phosphoenolpyruvate carboxykinase. None of
these loci showed evidence for linkage with MODY, implying that
mutations in these genes do not make amajor genetic contribution
to the development of MODY. In addition to these linkage analyses,
one or two affeded subjeds from ead family were screened for the
presence of the A to G mutation nucleotide 3,243 of the
mitochondia tRNA [Leu (UUR)] gene. This mutation was not
found in any of these subjeds. Finally, we report the locdization of
the gene encoding the regulatory protein of glucokinase to
chromosome 2, band p2.3 and the identificaion of a restriction
fragment length pdymorphism at this locus.

Ethnic difference in human leukocyte antigen markers of
susceptibility to IDDM.

Cruickshanks KJ, Jobim LF, Lawler-Heavner J, Nevlle TG, Gay
EC, Chase HP, Klingensmith G, Todd JA, Hamman RF. Diabetes
Care. 1994; 17:132-7.

Objedive To determine whether genetic differences explain the
lower risk of developing insulin-dependent digbetes meéllitus
(IDDM) for Hispanic versus norntHispanic white dildren in
Colorado.

Research Design and Methods. Hispanic (n=62) and non-Hispanic
white (n=82) subjeds with IDDM identified from the Colorado
IDDM Registry and hedthy, nondiabetic control subjeds were
requited. Human leukocyte antigen (HLA) serologic typing and
sequence spedfic oligonucleotide typing  DQA1 and DQBL1
alleles were performed.

Results: HLA and alele assciations with IDDM were similar in
both ethnic groups. HLA-DR3 and HLA-DR4 were more common
in IDDM subjedsin bah ethnic groups. Subjeds with DQBL1 alleles
encoding aspartic add (Asp) in pasition 57 were lesslikely to have
IDDM, irrespedive of ethnic badkground HLA-DR3 was less
common among Hispanic subjeds than non-Hispanic white @ntrol
subjeds (4.4vs. 17.5%, Hispanics vs. non-Hispanic whites, p=0.04).

Conclusions: These data suggests that the lower prevalence of
HLA-DR3 in the Hispanic population, a pattern consistent with the
presence of Amerindian admixture, may explain the lower rate of
IDDM in the Hispanic population.

A subtype of diabetes mellitus asciated with a mutation of
mitochondrial RNA.

Kadowaki T, Kadowaki H, Mori Y, Tobe K, Sakuta R, Swuki Y,
Tanabe, Sakura H, Awata T, Goto Y et al., New England Journal of
Medicine. 1994; 330: 962-8.

Background: Several families have been described in which a
mutation of mitochondrial DNA, the substitution o guanine for
adenine (AO G), at position 3243 o leucine transfer RNA, is
asociated with diabetes mellitus and deafness. The prevalence,
clinicd feaures and pathophysiology of diabetes with this mutation
are largely undefined.

Methods: We studied 55 patients with insulin-dependent diabetes
mellitus (IDDM) and a family history of diabetes (group 1), 85
patients with IDDM and no family history of diabetes (group 2,
100 ptients with non-insulin-dependent diabetes mellit us (NIDDM)
and a family history of diabetes (group 3, and 5 mtients with
diabetes and dedness (group 4) for the mutation. We dso studied
the prevalence and charaderistics of diabetes in 39 patients with a
syndrome @nsisting of mitochondrial myopethy, encephalopethy,
ladic addosis and stroke-like episodes that were known to have the
mutation and 127 of their relatives (group 5.

Results: Weidentified 16 unrelated patients with dabetes associated
with the AO G mutation: 3 patients from group 1 (6 percent), 2
patients from group 3 (2 percent), 3 patients form group 4 (60
percent), and 8 mtients from group 5 (21 percent). We dso
identified 16 additional subjeds who hed dabetes and the mutation
among 42 relatives of the patients with dabetes and the mutation in-
groups 1, 2, 3 and 4 and 20 affeded subjeds among the 127
relatives of the patient’s in-group 5 Diabetes cosegregated with the
mutation in a fashion consistent with maternal transmisson, was
frequently (in 61 percent of cases) associated with sensory hearing
lossand was generally accompanied by impaired insulin seaetion.

Conclusions: Diabetes mellit us associated with the ALl G mutation
at paosition 3243 of mitochondrial leucine transfer RNA represents a
subtype of diabetes found in both patients with IDDM and petients
with NIDDM in Japan.

Linkage analysis of acute insulin secretion with GLUT2 and
glucokinase in Pima Indians and the identification of a missense
mutation in GLUT2.

Jansen RC, Bogardus C, Takeda J, Knowler WC, Thompson DB.
Diabetes. 1994; 43: 558-63.

The awte insulin resporse (AIR), a measure of Pancredic beta-cdl
function, aggregates in families and is a predictor for the
development of non-insulin-dependent diabetes mellitus (NIDDM)
in insulin resistant Pima Indians. To asessthe genetic comporents
of AIR and NIDDM, padymorphic dinucleotide repea regions in
two candidate genes, the liver/islet glucose transporter gene
(GLUT2) and the glucokinase gene, were evaluated. Sib-pair
linkage analyses were performed to determine if linkage exists
between these marker loci and measurements of AIR and NIDDM.
No linkage was found ketween glucokinase and either AIR or
NIDDM. Robust sib-pair linkage analyses suggest linkage between
GLUT2 and aaute insulin response (P = 0.04), but no linkage was
ohserved with NIDDM. The mding region d the GLUT2 gene was
screened for mutations using polymerase chain reaction-single-
strand conformation polymorphism analysis. A single base change
was identified in exon 3 in approximately 5% of the study
population, and it constitutes the first reported mutation in the
human GLUT2 gene. This base dhange resulted in an amino adad
substitution (Thr1100 11e110) in the second membrane-spanning
region the GLUT2 protein. No significant association was noted
between AIR and the presence of absence of the Mutation. Thus,
this mutationin GLUT2 is unlikely the cause of alow AIR in Pima
Indians.

Effed of adjuvant therapy on development of diabetesin mouse
and man.

Stehadeh N, Calcinaro F, BradleyBJ, Bruchlim 1, Vardi P, Lafferty
KJ. Lancet. 1994; 343: 706-7.
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Freund s complete adjuvant (CFA) and BCG Vacdne moduate the
development of type 1 dabetes in animal models. In nonobese
diabetic mice, CFA and BCG significantly reduced the proportion
developing diabetes compared with controls. Histologicd
examination showed that autoimmune disease still developed bu
had been diverted to beame nondestructive. In apreliminary trial in
17 rewly diagnosed, type 1 dabetic patients, intracutaneous
administration d 0.1 mL of BCG 1 mg/ml led to clinica remisgon
in 11(65%)-- by week 4 in 6. Remisson hes been sustained in 3for
6-10 months. No side dfeds were reported. A double-blind trial of
BCG iswarranted.

Diabetes and fructose metaboli sm.
Gerrits PM, Tsalikian E. American Journal of Clinical Nutrition.
1993; 58: 786S.

The dinicd aspeds of fructose suppementation in the diets of
individuals with diabetes should focus on the balance between
beneficial effeds and posdble side dfeds. Fructose
suppementation in diabetes mellit us was advocaed before insulin
was discovered. Fructose dicits a lower glucose ad insulin
resporsein hedthy individuals and in individuals with dabetes. The
use of fructose & a swedener in the diets of diabetics has been
debated repededly. Short-term studies have now shown that
substitution of fructose for sucrose in the diets of individuals with
diabetes improves glycaaemic control and dces not appea to have
substantial side dfeds. In belanced dets, reasonable anounts of
fructose supplementation do not affed lipoprotein metabolism or
result in gastrointestinal symptoms. Long-terms gudies are till
needed to ascertain that long-term fructose suppementation hes a
sustained beneficial effed in diabetes and is devoid of deleterious
side dfeds.

Impaired vasodilator response to atrial natriuretic factor in
IDDM.

Smits P, Hersbach FM, Jansen TL, Thien T, Lutterman JA.
Diabetes. 1993; 42: 1454-61.

Diabetes mellitus has been associated with both elevated plasma
concentrations of the natriuretic and vasorelaxant hormone arial
natriuretic fador and with a reduced natriuretic resporse to this
hormone. We now hypothesizethat the vasodil ator response to atrial
natriuretic fador is attenuated in IDDM. Foream vasodilator
resporses to the infusion o six increasing dosages of atrial
natriuretic fador into the brachial artery were registered by venous
ocdusion strain into the bracial artery were registered by venous
ocdusion strain gauge plethysmography in 10 mtients with
uncomplicated IDDM and in 10 age-sex-, and weight- matched
control subjeds. Baseline levels of blood presaure foream blood
flow and dasma @ncentrations of atrial natriuretic facor were not
different between control subjeds and patients with dabetes. In
control subjeds, atrial natriuretic fador induced a percentage fall in
the forearm vascular resistance of -29 +/- 5% at the lowest to -72 +/-
4% at the highest infusion rate. In patients with diabetes this fall
was ggnificantly attenuated, measuring -2+/-7and -45+/-4%,
respedively, (P < 00.001 vs. control subjeds). During infusion o
atrial natriuretic fador into the brachia artery, the caculated
regiona production of cGMP (second messenger of atrial natriuretic
fador) incressed from 1.2 +/- 1.1 to 228+/-4.8 pmol. min-1 x 100
ml-1 in the ontrol subjeds, whereas hardly any change occurred in
the patients with dabetes (from -2.1 +/- 1.2 to 29 +/- 4.7 pmol.
min-1 x 100 ml-1). Furthermore, both control and dabetic subjeds
demonstrated an equal foream vasodilator resporse to increasing
infusion rates of the ntrol vasodilator sodium nitroprussde. We
conclude that uncomplicated IDDM is assciated with a spedfic
reduction in the vascular responsivenessto atrial natriuretic fador.

Asgciation of HLA-DQB1 *0201with stiff-man syndrome.
Pugliese A, Sdimena M, Awdeh ZL, Alper CA, Bugawan T, Erlich
HA, De Camilli P, Eisenbarth GS. Journal of Clinical
Endacrinology and Metabolism: 1993 77: 1550-3.

Stiff-man syndrome (SMS) is arare disorder of the central nervous
system of probable aittoimmune origin. Patients with SMS often
have other autoimmune diseases, in particular type | (insulin-
dependent) diabetes mellitus (IDDM). Approximately 60% of
patients with SMS have high titers of autoantibodies against the
enzyme glutamic add decaboxylase. Similar to SMS, the mgjority
of patients with IDDM have autoantibodes against glutamic add
decaboxylase & or before diabetes onset, athough usudly at a
lower titer and with a different readion pettern than patients with
SMS. To investigate the immunogenetic basis of SMS, we HLA-
typed 18 mtients with the disease. Seventy-two percent caried the
DQB1*0201 alele (13 o 18, P = 0.02 vs. 18 d 48 controls),
indicaing that SMS is asciated with this alele. DQB1*0201 is
aso a susceptibility alele for IDDM and aher auto immune
diseaes. Patients with SMS caried the IDDM protedive
DQB1*06 dlele and aher sequencerelated DQB1*06 aleles
with the same frequency observed in controls. In contrast, these
dleles are rarely foundin IDDM. Five of 8 (62.5%) SMS patients
laking a DQB1*06 all ele were diabetic in contrast to only 2 of 10
(20%) with a DQB1*06 dlele (P = 0.08), suggesting that the
presence of DQB1*0602 or other DQB1*06 aleles may be
aswciated with a reduced prevalence of diabetes among patients
with SMS.

Insulin resistancein related to dbuminuriain patientswith type
Il (non-insulin-dependent) diabetes mellitus.

Niskanen L, Laakso M. Metabadlism: Clinical and Experimental.
1993; 42: 1541-5.

To determine whether abuminuria is asciated with insulin
resistance in patients with type Il (non-insulin-dependent) diabetes
mellitus, we performed hyperinsulinagmic (40 mU/m2/min)
euglycaemic damp studies in patients with a urinary abumin
excretion (UAE) rate greaer than 30 mg/24 h and in patients with a
UAE lessthan 30mg/24 h The UAE- pasitive group (n = 22) did
naot differ significantly from the UAE-negative group (n = 18) with
resped to age, sex, treament of diabetes, body massindex, fasting
or postload Hood glucose or plasma insulin levels, blood pesaire,
or known duation d diabetes. The mean glucose disposal rate
(GDR) was sgnificantly lower in the UAE-pasitive group than in
the UAE-negative group (3.44 +/- 0.29 v 4.75 +/- 0.52 mg/kg/min, P
< 0.05). When patients with hypertension were excluded, GDR was
till markedly lower in the UAE-pasitive group than in the UAE-
negative group (3.89 +/- 0.54 v 6.68 +/- 0.71 mg/kg/min, P = 0.01).
The difference between groups persisted even after adjustment for
body mass index, sex, and hypertension (ANCOVA; P < 0.05).
These results indicae that the presence of microabuminuria is
asciated with impaired insulin adion in patients with type 1l
diabetes mellit us.

PATHOPHYSIOLOGY

Insulin sensitivity in non-diabetic relatives of patients with non-
insulin-dependent diabetes from two ethnic groups.

Gelding S/, Niththyananthan R, Chan 3, Skinner E, Robinson §
Gray IP, Mather H, Johrston DG, Clinical Endccrinology. 1994
40: 55-62.

Objedive Norrinsulin-dependent diabetes is a heterogeneous
disorder, the basis of which may differ in dfferent ethnic groups. In
order to investigate early metabolic ebnarmaliti es occurring during
the development of the condition we assessed insulin seaetion and
insulin adion in subjeds predisposed to the later development of
norinsulin-depended diabetes from two dfferent ethnic groups.

Design: Subjeds were studied ontwo separate occasions by an oral
glucose tolerancetest and a short insulin tolerancetest.

Patients: Twenty-four glucose-tolerant first-degree relatives of
patients with noninsulin- dependent diabetes (12 of European and
12 d Asian aigin) were compared with 24 ethnicdly matched
control subjeds with no family history of diabetes.

INT. J. DIAB. DEV. COUNTRIES (1994, VOL. 14 96



Measurements: Insulin, pro-insulin, glucose ad intermediary
metabolites were measured duing a 75-g oral glucose tolerancetest.
Insulin sensitivity was asessed using a 15-minute insulin tolerance
test (0.05 units/kg).

Results: Asian relatives compared to Asian controls had
significantly higher fasting levels of immunareadive insulin (83+/-
17 vs. 40+/-6 pmol/l p < 0.05), which were not due to increased pro-
insulin. Blood glycerol concentrations were devated (83 +/-9 vs. 51
+/-4 mumol/l p< 0.005), but fasting gucose and ron-esterified fatty
add (NEFA) concentrations were similar. Relatives of European
origin dd na differ from their European controls in any of these
measurements. The glucose resporse to oral glucose was smilar in
relatives and cortrols, irrespedive of ethnic group. The insulin
responses were non-significantly greaer in relatives from both
ethnic groups. Proinsulin levels were not significantly different.
Asian relatives had higher circulating gycerol and NEFA levels
after oral glucose than Asian controls, but these differences were not
observed in the European group. Insulin sensitivity was reduced in
the Asian relatives compared to their controls (183 +/- 7 vs. 139 +/-
12 mumol /I/ min, p<0.01) but there was no dfference in insulin
sengitivity between the European relatives and European controls
(167+/-11 vs. 160+/- 11mumol/l/min).

Conclusions.  First-degree relatives of noninsuli n-dependent
diabetic patients of Asian, but not of European, origin are insulin
insensitive in terms of both glucose metabolism and lipaysis, and
have true hyperinsulinaemia. This suggests that insulin insensitivity
may be an early abnamality in the development of noninsulin-
dependent diabetes in the Asian population.

Islet amyloid polypeptidein patients with pancreatic cancer and
diabetes.

Permert J, Larsson J, Westermark GT, Herrington MK,
Christmanson L, Pour PM, Westermark, P, Adrian TE. New
England Journal of Medicine. 1994 330: 313-8.

Background: The diabetes mellitus that occurs in patients with
pancredic cancer is charaderized by marked insulin resistance that
dedines after tumour resedion. Islet amyloid pdypeptide (IAPP), a
hormonal fador seaeted from the pancredic beta cdls, reduces
insulin sensitivity in vivo and glycogen synthesis in vitro. In this
study, we examined the relation between IAPP and dabetes in-
patients with pancredic cancer.

Methods: We measured IAPP in plasma from 30 patients with
pancredic cancer, 46 patients with other cancers, 23 petients with
diabetes and 25normal subjeds. IAPPimmunoueadivity and IAPP
mesenger RNA were studied in pancredic cancers, pancredic
tisale ajacent to cancers, and normal pancredic tissue.

Results: Plasma IAPP concentrations were devated in the patients
with pancredic cancer as compared with the normal subjeds (mean
[+/-SD], 22.3 +/- 136 vs. 8.0 +/- 5.0 pmol per liter; p < 0.002),
normal in the patients with aher cancers, and namal or low in the
patients with diabetes. Among the patients, with pancredic cacer,
the @mncentrations were 25.0 +/- 8.7 pmol per liter in the 7 patients
with diabetes who required insulin 314 +/- 12.6 pmol per liter in the
11 petients with diabetes who dd not require insulin, and 12.2 +/-
2.4 pmol per liter in the 9 patients with namal glucose tolerance (3
patients had impaired glucose tolerance their mean plasma IAPP
concentration was 117 +/- 55 pmol per liter). Plasma |IAPP
concentrations deaeased after surgery in the seven patients with
patients with pancredic cancer who were studied before and after
subtotal pancreaedomy (289 +/- 16.4 vs. 5.6 +/- 3.4 pmol per liter,
p=0.01). Pancredic cancers contained IAPP but the mncentrations
were lower than in normal pancredic tissue (17 +/- 16 vs. 183 +/-
129 pmol per gram, P < 0.001). In samples from the patients with
both pancredic cancer and dabetes, immunastaining for IAPP was
reduced in islets of pancredic tissue surrounding the tumour; in situ
hybridizaion studies suggested that transcription accurred namally
in these iglets.

Conclusions: Plasma IAPP concentrations are devated in patients
with pancreaic cancer who have diabetes. Since IAPP may cause
insulin resistance, its overproduction may contribute to the diabetes
that ocaurs in these patients.

Asssgnent of insulin action in NIDDM in the presence of
dynamic changesin insulin and glucose mncentration.

Katz H, Homan M, Jensen M, Caumo A, Cobelli C, Riza R
Diabetes. 1994; 43: 289-96.

Both glucose and insulin are important regulators of glucose uptake
and hepatic glucose release. Because insulin concentrations rarely if
ever increse under daily living condtions, unless glucose
concentrations aso increase, we sought to determine whether
hepatic and extrahepatic responses to changes in insulin and glucose
concentration are impaired in patients with non-insulin-dependent
diabetes mellitus (NIDDM). To address this question, glucose
metabolism was measured in dabetic and ron-diabetic subjeds. A
computer-driven infusion system was used to produwce a non
diabetic postprandial insulin profile in both groups while sufficient
exogenous glucose was infused to mimic non-diabetic-postprandial
glucose mncentrations. Although NIDDM was associated with
greder (p<0.05) hepatic glucose release both before and duing the
prandid insulin infusion, suppresson dd na differ in the diabetic
and nondiabetic subjeds (-1.06 +/- 0.20 vs. -0.86 +/- 0.15 mmol/kg
every 4 h). In contrast, stimulation d both glucose disappearance
(0.77 +/- 0.27 vs. 1.68 +/- 0.27 mmol/kg every 4 h) and foream
glucose uptake (187 +/- 81 vs. 550+/- 149 mumol/dl every 4 h) was
lower (p < 0.05) in dabetic than in non-diabetic subjeds. Thus,
despite increased basal rates of glucose production, obese
individuals with NIDDM had deaeased stimulation d glucose
disappeaance but normal suppresson of hepatic glucose release in
resporse  to nondiabetic prandia glucose ad insulin
concentrations. These data indicate that the increase in glucose that
ocaurs with carbohydrate ingestion is likely to compensate for
hepatic but not extrahepatic insulin resistance.

Role of human skeletal muscle insulin receptor kinasein thein
vivo insulin resistance of non-insulin-dependent diabetes
melli tus and obesity.

Nolan JJ, Freidenberg G, Henry R, Reichart D, Olefsky JM. Journal
of Clinical Endocrinology and Metabdism.1994; 78: 471-7.

To assssthe role of insulin receptor (IR) tyrosine kinase in human
insulin resistance, we examined the kinase adivity of IR of skeletal
muscle biopsies from eight leans and five obese non-diabetics and
six obese subjeds with non-insulin-dependent diabetes mellit us
(NIDDM). Biopsies were taken duing euglyceemic damps at
insulin infusion rates of 0, 40, and 120, and 1200 mU/m2.min. IRs
were immobilized on insulin  agarose beals, and
autophosphaylation and histone 2B phosphorylation were
measured. Phosphatase and protease inhibitors preserved in the vivo
phasphorvlation state of the IRs. Glucose disposal rates (GDR) were
reduced acording to insulin dose by 23-30% in the obese (p < 0.05)
and 43-64% in the NIDDM subjeds (p < 0.0005). IR
autophospharylation was increased up to 9-fold in controls and was
reduced (p= 0.04) in NIDDM compared to obese subjeds. Histone-
2B kinase was increased upto 6-fold in controls and was reduced by
50% in NIDDM. Kinase values by both methods were similar in
lean and olese @ntrols. In vivo stimulation d kinase was well
correlated to the increase in GDR, as was the deaement in kinase in
NIDDM to the deaement in GDR. These results suggest that
defeds in muscle IR kinase are significant in the in vivo insulin
resistance of NIDDM, but not that of obesity.

Role of hepatic glucose production and glucose uptake in the
pathogenesis of fasting hyperglycemia in type 2 diabetes:
normalization of glucose kinetics by short-term fasting.

Fery F. Journal of Clinical Endocrinology and Metabolism. 1994;
78: 536-42.
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The relative impad of hepatic glucose production (HGP) and
peripheral glucose uptake (GU) on dasma glucose concentration
was ases®d in 54 noninsulin-dependent diabetes mellitus
(NIDDM) and 50control subjeds submitted to a variable period of
fasting (14-108h) with spedal focus on the norma and low
hyperglycemic range. Within ead popuation we found a highly
significant (p < 0.001) positive wrrelation between plasma glucose
concentration and HGP in the whole range of glycemia, but the
slope of the regresson line was geeper (p < 0.001) in the diabetic
than in the control group. The two curves interseded at a glucose
level of 4.0 mmol/L. Therefore, for a given HGP rate éove the
intersedion point, diabetic patients had a higher plasma glucose
concentration than nadiabetic individuals, owing to an
approximately 15% reduction (p < 0.025) in the metabolic deaance
rate, despite the fad that the plasma insulin level was 2-fold higher
(p<0.05) in the diabetic patients. When dabetic and nmdiabetic
subjeds were compared at a similar low glucose level of 4.0
mmol/L brought abou by short-term fasting; all parameters of
glucose kinetics were identica in both groups. We thus conclude
that 1) HGP is the magor determinant of plasma glucose
concentration in control as well as in diabetic subjeds whatever the
nutrition state; 2) the slight hyperglycemia prevailing in mild
NIDDM results from the combination d an impaired insulin-
induwced inhibition of HGP and stimulation o GU because both
parameters are inappropriately normal in the faceof elevated plasma
glucose and insulin levels; and 3) the normali zation of GU and HGP
after short-term fasting suggests that pathways of noninsulin-
mediated GU operate in normal way in NIDDM.

Insulin production following intravenous glucose, arginine, and
valine, different pattern in patients with impaired glucose
tolerance and non-insulin-dependent diabetes mellitus.

Fasching P, Ratheiser K, Nowotny P, Uurzemann S, Parzer S
Waldhawsi W. Metabdism: Clinical and Experimental. 1994; 43:
3859.

To better understand abnormal insulin production (IP) in states of
cabohydrate intolerance insulin release was quantified following
equimolar (2.4 mmol/kg) infusions of glucose, arginine, and valine
in hedthy subjeds ([HS] age, 45 +/- 3 yeas, body mass index
[BMI, kg/m2], 26.3 +/- 2.4; means +/- SEM), obese subjeds with
impaired glucose tolerance ([IGT] age, 43 +/- 5 yeas; BMI, 35.4 +/-
2.4), and non-obese patients with chronic non-insulin-dependent
diabetes mellitus ((NIDDM] age, 55 +/- 3 years; BMI, 26.4 +/- 1.4;
duration o disease, 13 +/- 3 yeas). There were aght subjeds per
group. Incremental IP (metabdic deaance rate of C-peptide
[MCRCP] x total incremental area under the aurve of plasma C-
peptide [AUCCP], pmol/kg) following substrate infusion was as
follows: glucose: HS, 227 +/- 14; IGT, 1,050 +/- 184 (p < .001 v
HS); NIDDM, 114 +/- 27 (p < .001v HS); arginine: HS, 139+/- 23;
IGT, 488 +/- 106 (p < .01 v HS); NIDDM, 206 +/- 47; and valine;
HS, 21 +/- 7; IGT, 32 +/- 10; NIDDM, 54 +/- 12 (p < .01 v HS).
The fradiond cleaancerate ([FCR] k, %/min) was impaired in IGT
and NIDDM for glucose (HS, 3.9 +/- 0.4; IGT, 2.3 +/- 0.3 [p < .01]
v HS); NIDDM, 1.4 +/- 0.1 [p < .001 v HS]), arginine (2.4 +/- 0.1;
1.9 +/- 0.2 [p < .01 v HS]; 1.9 +/- 0.2[p< .01 v HS]); and valine
(0.95 +/- 0.06; 0.65 +/- 0.09 [p < 0.5 VHS]; 0.74 +/-0.1 [p < .05V
HS)).

EPIDEMIOLOGY

Predictors of mortality from idiopathic dilated cardiomyopathy
in 356, 222 men screened for the Multiple Risk Factor
Intervention Trial.

Coughlin SS, Neaton JD, Sengupta A, Kuller LH. American Journal
of Epidemiology. 1994; 139: 166-72.

Possble predictors of mortaity from idiopathic dilated
cadiomyopathy were studied in 356 222 men who were screened
as part of the Multiple Risk Fador Intervention Tria. The vita
status of eadr member of this cohat was ascertained through 1986.

Deah cetificaes were obtained from state hedth departments and
coded by a trained ncosologist. Individuals with a history of
myocardia infradion were excluded. A total of 206 deahs due to
idiopathic dil ated cardiomyopathy occurred in the whart of 356,222
men after an average of 12 yeas of follow-up. The age-spedfic
rates of mortality from idiopethic dilated cardiomyopethy increased
from 0.10 per 10,000 person-years among men aged 3539 yeas to
1.16 per 10,000 person-years among men aged 5557 yeas. The
propartional hazads model was used to oktain adjusted estimates of
relative risks. Statisticdly significant, independent associations
were observed with cigarettes snoked per day (p < 0.001), diastolic
blood presaure (p < 0.001, and diabetes mellit us (relative risk (RR)
=2.97, p<0.001). Blad race was also asciated with an increased
risk of deah from idiopathic dilated cardiomyopathy (RR = 1.59
and p= 0.045 without adjustment for income; RR = 1.58 and p =
0.058 with adjustment for income). No association was found with
serum cholesterol or income. The information abou possble risk
fadors obtained in this gudy may contribute to future preventive
programs for idiopathic dil ated cardiomyopathy.

South African Indians show a high prevalence of NIDDM and
bimodality in plasma glucose distribution patterns.

Omar MA, Sealat MA. Dyer RB, Motala AA, Knight LT, Becke PJ.
Diabetes Care: 1994, 17: 70-3.

Objedive To determine the prevalence of diabetes mellitus and
impaired glucose tolerance (IGT) and to test for bimodality in the
plasma glucose distribution in South African Indians.

Research Design and Methods: Subjeds were seleded by
systematic duster sampling in various areas of Durban. They
underwent a modified glucose tolerance test whereby fasting and 2
h postglucose (75 g) plasma glucose levels were measured. The
program MIX was used to test for bimodality in the plasma glucose
distribution.

Results: We tested 2,479 subjects (1,441 women and 1,038 men).
Based onthe revised World Health Organizaion criteria, the crude
prevalence of diabetes mellit us was 9.8%, and the qude prevalence
of IGT was 5.8%, the age and sex-adjusted prevalencewas 13.0 and
6.9% respedively. IGT was significantly more common in men
(7.6%) than in women (4.4%). Obesity was a fedure of both
diabetes mellitus and IGT, particularly in women. Both fasting and
2-h plasma glucose values did na conform to a single normal
distribution pattern in any age-group, whereas unequivocd evidence
of bimodality was seen in the 55-to 74-year age-group d both sexes
for fasting and 2h glucose and aso in the 2-h levels of men in the
25- to 34yea age-group.

Conclusions: This gudy has highlighted a high prevalence of non
insulin dependent diabetes mellitus in South African Indians and
bimodality in the plasma glucose distribution.

Incidence of renal failure in NIDDM. The Oklahoma Indian
diabetes gudy.

LeeET, LeeVS Lu M, Lee B, Russll D, Yeh J. Diabetes. 1994; 43
5729

The incidence of and risk fadors for rena failure were determined
in 912 Oklahoma Indians with norinsulin-dependent diabetes
mellitus in a follow-up study conducted between 1987 and 190.
The incidence rate was 15.7/1.000 person-yeas after an average
foll ow-up time of 10.2 years. Among those who hed noqualitatively
pasitive proteinuria & baseline, the incidence of rena failure was
10.3/1,000 person-years compared with 193- and 562/1,000
persorntyears, respedively, in those with dight and heary
proteinuria & baseline. Fasting dasma glucose (FPG) > or = 11.1
mM (200 mg/dl) increased the risk of rena failure to 29- fold (95%
confidence interval [Cl] = 1.9-4.6) higher than a level < 7.8 mM
(140mgy/dl), and twofold (95% [CI = 1.4-3.1) higher than a level
between 78 (140 mg/dl) and 111 mM (200mg/dl.) The
hypertensive patient had twice the incidence of renal fail ure than the
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normotensive subjed (rate ratio = 2.1, 95% Cl =1.4-3.0). Patients
with alower blood presaure under antihyprtensive medicaion hed a
lower incidence of renal failure than those whose hypertension
remained urcontrolled with or withou use of medication.
Significant independent risks fadors for rena failure, identified
from Cox’s proportional hazads model, were duration d diabetes,
FPG, age hypertension, and insulin use (p < 0.05). In-patients
withou proteinuria & basdline, FPG and hypertension were
significant predictors of rena failure & identified by multivariate
analyses, whereas in patients who hed proteinuria & baseline,
insulin use was significant. Thus, hyperglycemic and hypertension
control are suggested strongly for diabetic Oklahoma Indians as
potentia strategiesto prevent the development of rental fail ure.

The Gulf War and diabetes mellitus.
Rubinstein A, Koffler M, Villa'Y, Graff E. Diabetic Medicine. 1993;
10:774-6.

The Gulf war was a traumatic and stressul event for the inhabitants
of Tel-Aviv and vicinity. The entire population changed its way-of-
life. In order to evaluate the influence of the war stresson gucose
control, we reviewed the dharts of all diabetic patients attending the
outpatient clinics at the Tel-Aviv Medicd Centre, whose weight and
glycaed haemoglobin was determined between 15.1.91 and 25.91
(the war period), with comparative measurements within 4 %2
months both before and after these dates. Sixty-six patients with
norrinsulin dependent diabetes mellitus (NIDDM) and 16 with
insuli n-dependent diabetes mellit us (IDDM) were examined. During
the war, their glycated haamoglobin increased by 10.1 to 10.9% and
from 9.6 to 10.2% respedively. Weight increased from 76.1 to 77.5
kg in the NIDDM and from 63.2 to 64.7 kg in the IDDM patients.
Both measurements returned to beseline dter the war. No
correlation was found between the changesin gycated haemoglohbin
and weight.

Determinants of incident non-insulin-dependent diabetes
mellitus among blacks and whites in a national sample. The
NHANES| Epidemiologic Follow-up Study.

Lipton RB, Liao Y, Cao G, Cooper RS, McGeeD. American Journal
of Epidemiology 1993; 138: 826-39.

The excess incidence of nor-insulin-dependent diabetes mellit us
noted among African Americans in the past two decales may be
attributable to variations in the distribution of spedfic risk factors,
or the impad of these risk fadors may differ by ethnicity or sex.
Over the 16 yeas (19711987) of the first Nationa Hedth and
Nutrition Examination Survey (NHANESI) Epidemiologic Foll ow-
up Study, 880incident cases of diabetes mellit us developed among,
11,097 white and Hadk participants who were between the ages of
25 and 70 yeas at baseline. There were substantia differences
among the four racesex group with resped to age & baseline, as
well as marked differences in the distribution of several mgjor risk
fadors for diabetes, including obesity, subscapular and triceps
skinfold thickness blood presaure, income, adivity, and educationa
level. The age ajusted incidence of diabetes over the murse of the
study was 15.0% among bladk women, while it was 10.9% among
bladk men. White women and men experienced similar, more
moderate risks of 7.0% and 6.9% respedively. The 100% excess
risk among bladk women and the 50% excessamong bladk men can
in large measure explain the recent marked increase in diabetes rates
in the bladk community. Furthermore, at nearly every level of
obesity, bladks had a higher risk of diabetes than whites, suggesting
that other fadors contributed to risk. A significant interadion
between race ad baly massindex [weight (kg)/height (m)?] was
likewise demonstrated in multivariate analysis. Baseline aye, race
body mass index and ratio of subscgpular skinfold to triceps
skinfold were significantly related to incident diabetes, both overall
and in separate models for men and women; in the entire whort and
in women aone, blood presaure, adivity level, and education aso
contributed to risk. Other interadions were tested bu were not
found to be important. Despite sampling difficulties and

inconsistencies in the data, the NHANES | Epidemiologic Foll ow-
up Study provides evidence that the aswciation d anthropometric
and sociodemographic variables with diabetes may vary among
subgroups which have different mean levels and dstributions of
these risk fadors.

CLINICAL

The size of the pancreas in diabetes mellit us.
Alzaid A, Aideyan O, Nawaz S Diabetic Medicine. 1993, 10: 759
63.

To determine whether there was an asociation tetween the size of
the pancress and the type of diabetes, ultrasonography of the
pancress was performed on 57 dabetic patients 14 with Type 1
(insulin-dependent) diabetes, 10 insulin-treaed and 33tablet-treaed
patients with Type 2 (non-insulin-dependent) diabetes, and 19 non
diabetic subjeds. The pancreas of patients with Type 1 dabetes was
markedly smaller (p < 0.0001) than the pancreas in non-diabetic
subjeds. The pancreas of patients with Type 2 diabetes was more
moderate in size larger (p < 0.001) than that of Type 1 dabetic
patients but smaller. (p < 0.5) than the pancreas of the @ntrol group.
Pancredic size of patients with Type 2 dabetes was also related to
basal insulin seaetion with insulin-deficient patients (low or
undetedable C- peptide) having smaller (P < 0.05) pancreases than
those with normal insulin seaetion. There was no differencein the
size of the pancress in the different treament groups of Type 2
diabetic patients. Pancredic size did na correlate with age, body
mass index or the duration d diabetes. We nclude that the
pancreas is a smaller organ in patients with dabetes mellitus and
that the deaement in size is maximal in insulin-dependent/insulin-
deficient subjeds. Ultrasonography, therefore, can pdentialy serve
to discriminate between he different types of diabetes.

Dermatoglyphicsin type 1 diabetes mellitus.
Ziegler AG, Mathies R, Ziegelmayer G, Baumgartl HJ, Rodewald A.
Diabetic Medicine. 1993; 10: 720-4.

Althowgh fingerprints and hendprints are widely used in
criminology, it is only recently that this approach has been applied
to the filed of medicd and genetic diagnoses. In order to investigate
dermatoglyphics in Type 1 dabetes mdlitus, quantitative
charaderistics of fingers and palms (ridge court and main line
indices) as well as quditative parameters such as digital and
interdigital patterns, the position o the palmar axia triradii and
main line murses were analysed in 88 male and 108 female Type 1
diabetic patients and compared with data from 100 male and 99
female normal controls. Type 1 diabetic patients srow a lower third
finger ridge @urt (p < 0.05) and ab ridge cournt (p < 0.001) and
higher transversality of the main lines as indicaed by the main line
index value (p < 0.001) or the ending of the main line A in a
spedfic sedor 5, 5", and 5' (p < 0.001) compared with controls. In
addition, diabetic patients sow higher frequency of pamar axia t’
andt" triradii (p < 0.001) and alower frequency of ‘true’ patternsin
the fourth interdigital and thenar area(p < 0.001) than controls. By
multivariate analysis of quantitative and qualitative variables a
predictive value of 78.6% and 77.3% respedively, for male, and
81.4% and 822% respedively, for female Type 1 dabetic patients
was found. In conclusion, dermatoglyphics ssem to be an interesting
toad for genetic studies related to Typel dabetes.

IMM UNOLOGY

Detedion of GADG65 antibodies in diabetes and other
autoimmune diseases using simple radioligand assay.

Petersen JS, Heglhaes KR, Moody, A, Karlsen AE, Marshall MO,
Hoier Madsen M, Boel E, Michelsen BK, Dyrberg T. Diabetes.
1994; 43: 459-67.

Autoantibodies to glutamic add decaboxylase (GAD) are frequent
a or before the onset of insulin-dependent diabetes mellitus
(IDDM). We have developed a simple, reprodwcible, and
quantitative immunogredpitation radioligand assay using as antigen
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in vitro transcribed and translated [35S] methionine-labeled human
iset GAD65. By using this assy, 77% (77 of 100) of serum
samples from recent-onset IDDM patients were positive for GAD65
antibodies compared with 4% (4 of 100) of serum samples from
hedthy control subjeds. In competition analysis with urlabeled
purified recombinant human islet GADG65, binding to trace was
inhibited in 74% (74 of 100) of the GAD65-positive IDDM serum
samples compared with 2% of the cntrol samples. The levels of
GAD antibodes expressd as an index value relative to a standard
serum, analyzed with or without competition, were dmost identica
(r=0.991). Theintra- and interassay variations of a positive control
serum sample were 2.9 and 7.6%, respedively (n = 4). The
frequency of GAD antibodes was sgnificantly higher with IDDM
onset before the age of 30 (80%, 59 of 74) than after the age of 30
(48%, 10 of 21) (P < 0.01). The prevalence of idlet cdl antibodes
showed a similar pattern relative to age & onset. Becaise
simultaneous occurrences of multiple auttoimmune phenomena ae
common, we anayzed sera from patients with other autoimmune
diseases. The frequency of GAD antibodes in sera positive for
DNA autoantibodies (8% [2 of 25] and %% [1 of 25 in competition
analysis) or rheuma fador autoaniti bodies [12% (4 of 35) and 3% (1
of 35) in competition analysis] was not different from that that in
control samples. In contrast, in sera pasitive for ribonucleoprotein
antibodies the frequency of GAD antibodes was sgnificantly
increassed (73% [51 of 70] and 1Q®% [7 o 70] in competition
analysis [P < 0.025]). In conclusion, even large numbers of serum
samples can now be tested for GADG65 antibodes in a relatively
short time, alowing screening of individuals without a family
history of IDDM for the presence of this marker.

Asciations of anti-GAD antibodies with idet cdl antibodies
and insulin autoantibodies in first-degree relatives of type |
diabetic patients.

Roll U, Christie MR, Stand E, Ziegler AG. Diabetes. 1994; 43
154-60.

Sera from 114 first-degree relatives of insulin-dependent-diabetes
mellit us (type | diabetes) patients and 81 hedthy individuals living
in Germany were analyzed for antibodies to rat brain glutamic agd
decaboxylase (GAD-ab) using an immunopadpitation assy. The
determination o GAD —ab in the 81 idlet cdl antibody (ICA) and
insulin autoantibody (IAA) negative hedthy individuals established
a norma range (mean +/- 2 SD); 2 hedthy individuals (2.5%)
possesed GAD-ab levels above this range but becane negative on
follow-up. None of 86 ICA-/IAA-first-degree relatives had GAD-
ab; whereas, 42.9% of 28 ICA+ andor IAA+ relatives were
positives were positive for GAD-ab. Presence of GAD-ab was
negatively correlated with IAA (P = 0.02) and paitively with ICA
(P = 0.0006). Foll ow-up samples were obtained from 25 of 28 ICA+
and/or IAA+ relatives with a mean (+/-SD) follow-up period d 20.6
+/- 12.1 months. In these 25 relatives, GAD-ab were positive in
70% ICA+/IAA-, 0% ICA-/IAA+, and 57.1% ICA+/IAA+ relatives
in the first sample and in 57.1% ICA+/IAA-, 0% ICA-/IAA+, and
70% ICA+/IAA+ relatives in the last sample. GAD-ab, once
deteded, persisted in 9 of 11 GAD-ab+ relatives. Of the relatives,
2converted to GAD-pasitivity, concomitant with the gpeaance of
ICA, and 2 dhers lost GAD-ab duing follow-up. Of the 28 ICA+
and/or 1AA+ relatives, 6 progressed to overt type | diabetes on
foll ow-up, and GAD-ab was detedablein 4 of these relatives.

Cow’s milk exposure and type | diabetes mellitus. A critical
overview of the dinical literature.
Gerstein HC. Diabetes Care. 1994; 17: 13-9.

Objedive To criticdly review and summarize the dinicd evidence
relating a short duration of breest-feading or ealy cow's milk
exposure to insuli n-dependent (type I) diabetes.

Research Design and Methods: All relevant citations retrieved
through comprehensive seaching of the medicd literature were
criticaly reviewed and analyzed. Those cae-control studies that

minimized the posshility of bias were meta-analyzed to determine
overall oddsratios (ORs) and 95% confidenceintervals (Cls).

Results: Ecologicd and time-series gudies consistently showed a
relationship between type | diabetes and either cow’s milk exposure
or diminished breast-fealing. In the cae-control studies, patients
with type | diabetes were more likely to have been breast-fed for < 3
months (overall OR 1.43; 95% Cl 1.15 1.77) and to have been
exposed to cow’s milk before 4 months (overall OR 1.63; 95% Cl
1.22-2.17). Slightly lower ORs were obtained when al of the cae-
control studies were meta-analyzed in a sensitivity analysis.

Conclusions; Early cow’s milk exposure may be an important
determinant of subsequent types | diabetes and may increase the risk
approximately 1.5 times.

Peptide therapy for diabetesin NOD mice
Elias D. Cohen IR. Lancet. 1994; 343704-6.

NOD mice sporntaneously devel op autoimmune diabetes that mimics
insuli n-dependent diabetes mellitus (IDDM) in man. A peptide of
the 60 kDa hea shock protein (hsp60), designated p277, can serve
as a target for diabetogenic T-cdl clones, and dabetes was
prevented by using the p277 gptide to turn off anti-p277 immunity
ealy in life. We report that the p277 peptide, administered once,
can arrest the aitoimmune process even after it is far advanced.
Succesdul therapy was aswociated with down-regulation o the
autoimmune process and regression of islet inflammation. Thus the
immune system is resporsive to manipulation by a spedfic signal
even in the faceof avirulent, full -blown autoimmune process

TREATMENT

Effeds of a small quantity of omega3 fatty acids on
cardiovascular risk factors in NIDDM. A randomized,
prospedive, double blind controlled study.
Axdrod L, Camuso J, Williams E, Kleinman K, Briones E,
Schoenfeld D. Diabetes Care. 1994 17: 37-44.

Objedive To study the dfeds of alow dose of omege-3 fatty adds
on datelet function and ather cardiovascular risk fadors in patients
with non-insulin-dependent diabetes mellit us (NIDDM).

Research Design and Methods: We performed a randomized,
prospedive, double-blind, controlled study of alow dose of omege-
3 fatty adds (2.5 g/day) in 20 ambulatory subjeds with NIDDM.
Subjeds ingested five 1-g fish al capsules ead containing 0.5-g
omega-3 fatty adds of five 1-g safflower oil cgpsules per day for 6
weeks foll owed by a 6-week washou period.

Results: Nine subjeds completed the study in ead group. Both
groups exhibited moderate ontrol of glucose levels, modest
elevations in beseline total cholesterol, low-density lipoprotein
(LDL) cholesteral, and triglyceride (TG) levels; and namal blood
presaure values. In the fish adl group plasma omega-3 fatty add
levels increased significantly. Fish al significantly reduced the
dope of the dose-response curves for collagen-induced platelet
aggregation to ore-third the value observed with safflower oil. No
difference was observed in collagen- induced production of the
thromboxane A2 (TXA2, measured as the stable derivative TXB2),
or in adenosine-5'-diphosphate- (ADP) induced platelet aggregation
or TXA2 generation. Patients with high initial collagen-induced
platelet TXA2 production showed a significantly larger drop after
fish al than safflower oil. Fish al significantly reduced TG levels
by 44 mg/dl and deaeased upright systolic blood gesaire (sBP) by
8 mmHg compared with safflower oil. Fish al caused a significant
but small incresse in HbAlc (0.56%) and total cholesterol (20
mg/dl) but had noeffed on fasting gucose, high-density lipoprotein
cholesterol, or LDL-cholesterol levels.

Conclusions: Small doses of fish al inhibit platelet aggregation and
TXA?2 production, reduce upright sBP and TG levels, and have only
a small effed on glucose ad cholesterol levels in patients with
moderately controlled NIDDM. Small quantities of omega-3 fatty
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adds or dietary fish are safe and potentially beneficial in NIDDM
patients.

Long-term randomized placebo-controlled double blind
therapeutic comparison of glipizide and glyburide. Glycaemic
control and insulin secretion during 15months.

Birkdand KI, Furuseth K, Melander A, Mowinckd P, Vaaler S
Diabetes Care. 1994 17(1): 459

Objedive To examine the long-term (15 months) effeds on
glycaemic control and insulin seaetion o glipizide and glyburide
treadment in-patients with non-insulin-dependent diabetes mellit us
(NIDDM).

Research Design and Methods: Prospedive, randamized, double-
blind, placébo-controlled study on 46 NIDDM patients comparing
fasting levels and test-med resporses of glucose and insulin during
15 months of follow-up.

Results: A comparable reduction in HbA . levels by both agents
versus placébo was observed throughout the study period, but after a
marked initial reduction in both sulfonylurea groups, al three
groups $owed gradually increasing HbA . levels. However, both
glipizide ad glyburide adieved and maintained lowered
postprandia glucose levels and increased fasting and pastprandial
insulin levels compared with placébo.

Conclusions: Both glipizide and glyburide may achieve and
maintain glycaemic reduction and stimulation of insulin seaetion
during long-term treament. However, these aents do not prevent
the gradual increase in overall glycaemiathat develops over timein
NIDDM patients.

Mortality and treatment side-effeds during long-term
intensified conventional insulin treatment in the Stockholm
Diabetes Intervention Study.

Reichard P, Pihl M. Diabetes. 1994; 43:313-7.

Altogether, 102 ptients were randamized to intensified
conventional treament (ICT) (n=48) or standard treament (ST)
(n=54). After 7.5 years, 89 matients remained, and it was sown that
microangiopathy was retarded by the lower blood glucose
concentrations eea in the patients in the ICT group. HbA . was
reduced from (means +/- SE 9.5 +/- 0.2%to 7.1 +/- 0.1% in the ICT
group and from 9.4 +/- 0.2% to 85 +/- 0.1% in the ST group (P <
0.001). Of the patients, 4 in the ICT group and 3 in the ST group
died. Mortality was predicted by albuminuria, the amplitude of the
sural nerve adion pdential, and the test of arm blood flow during
contradion of the mntralateral hand (sympathetic nerve function) at
baseline (P < 0.05). Weight increased by 4.4 +/- 1.1 kg in the ICT
groupand 18 +/- 0.7 kg in the ST group (P =0.05). Atherosclerosis,
measured with dgital pulse plethysmography, was approximately
the same in the groups at baseline and after five years. In eadh
group, 3 patients had myocardial infradions, and 2 from ead group
had ketoaddosis once. There was amean of 1.1 episodes per patient
and per year of serious hypodycemia in the ICT group and 04
episodes per patient and per year in the ST group. No adverse
incidents or acddents were observed in either group, and there were
no dfferences between the groups with regard to cogniti ve function
measured with a battery of tests.

Pronounced blood glucose-lowering effed of the antilipolytic
drug acipimox in non-insulin- dependent diabetes mellitus
patientsduring a 3day intensified treatment period.

Worm D, Henriksen JE, Vaag A, Thye-Ronn P, Melander A, Beck
Nielsen H. Journa of Clinical Endccrinology and Metabolism.
1994; 78:717.21.

Acute aministration of the antilipolytic nicotinic add analog
adpimox to patients with nan-insulin-dependent diabetes mellit us
(NIDDM) is aswciated with incressed peripheral and hepatic
insulin sensiti vity. However, long term adpimox treament (250 mg,
3 times/24 h) of NIDDM patients does not improve blood glucose

control, possbly due to rebound lipdysis. The arrent study
asessd the influence of intensified adpimox administration (125
mg, 12 times/24 H on durnal plasma profiles of glucose, insulin,
noresterified FFA (NEFA), and triglycerides during a 3-day period.
Eight NIDDM patients [mean age, 58.9 yea (range, 46-68); mean
body massindex, 31.4 kg/m2 (range, 24.9- 39.6)] wereincluded ina
randamized, double blind, placéo controlled, crossover study.
Blood samples were mlleded every second hour during the study.
The adépimox and dacéo treadments were separated by a 2-week
washout period. Acipimox treatment was assciated with reduced
diurna mean plasma ncentrations of NEFA [0.26 +/- 0.03 (+/-
SEM) vs. 0.63 +/- 0.06 mmol/L; P< 0.001], triglycerides (1.74 +/-
0.21 vs. 2.10 +/- 0.18 mmol/L; P< 0.03), glucose (12.7 +/- 1.0 vs.
15.8 +/- 1.2 mmol/L; P < 0.002), and insulin (157 +/- 21 vs. 207 +/-
pmol/L; P< 0.05). However, despite the overal reduction in mean
NEFA, during adpimox treadment NEFA increased from days 1-3
(0.18 +/- 0.03 vs. 0.34 +/- 0.04 mmol/L; P < 0.001), whereas plasma
glucose (134 +/- 1.2 vs. 12.3 +/- 0.9 mmol/L; P < 0.03) and gdasma
insulin (168 +/- 23 vs. 148 +/- 17 pmol/L; P < 0.04) deaeased
steadily from days 1-3 duing adive treatment. In conclusion,
inhibition of lipolysis using the intensified adpimox treament
regiment was asciated with a pronounced blood glucose and
plasma insulin lowering effed. However, minor rebound eff ects of
lipalysis occurred in some patients despite the presence of allegedly
effedive adépimox levels. This auggests that caution should be
employed concerning long term use of adpimox as a hypoglycemic
agent in NIDDM patients.

Changes in insulin-like growth factor (IGF)-binding proteins
after IGF-I injedionsin non-insulin-dependent diabetics.

Young C. Clemnons DR. Journa of Clinical Endocrinology and
Metabdism. 1994; 78:609-14.

Insulin-like growth fador-1 (IGF-1) exerts insulin-like dfeds on
fuel metabolism and suppressesinsulin seaetionin namal subjeds.
Unlike insulin, circulating IGF-1 is bound to high affinity binding
proteins (IGFBPs), which modulate IGF action. We have previously
shown that IGF-I administration incresses IGFBP-1 and -2 and
reduces IGFBP-3 in namal subjeds. To determine whether similar
effeds could be demonstrated in an insulin- resistant state, we
administered recombinant human IGF-1 for 4 days by sc injedionto
six obese type |l diabetics and determined the effeds on fasting
concentrations of glucose, C- peptide, IGF-I, and IGFBPs. The
changes that occurred in glucose C-peptide and IGFBP levels during
ora glucose tolerance testing were dso quantified. There was no
significant deaease in the mean fasting serum glucose or C-peptide
level despite a7-fold increase in mean fasting IGF-1 concentrations
(P < 0.01). As expeded, during oral glucose tolerance testing, the
areaunder the curve of C-peptide was suppressed after an injection
of IGF-1 (P < 0.05), but the aeaunder the glucose airve did not
change significantly. Mean fasting daily IGFBP-1 and -2 rose 2-fold
(P < 0.05) and 1.9-fold (P < 0.05), respedively, whereas |IGFBP-3
fell by 16% (P < 0.01) after 4 days of injedions. IGFBP-1 was
suppressed by 32% after oral glucose done, whereas an injedion o
IGF-I plus ora glucose were associated with a more marked fall of
53% (despite suppresson of C-peptide). In contrast, mean IGFBP-2
concentrations rose by 40% (P < 0.05) after IGF-1 and ora glucose,
but there was no change in response to oral glucose done. These
changes in IGFBP-1, -2 and -3 could alter the distribution of 1GF-1
among the various IGFBPs in the drculation. They may aso prove
to be amarker of metabalic responsivenessto IGF-I. In a substrate-
sufficient state, e.g. after oral glucose, IGFBP-1 and -2 show
opposite aaite responses to IGF-1, and IGF-I has an apparent aaute
insulin-like dfed on IGFBP-1 concentrations that differs from its
longer-term effed.

Effeds of the a@rbohydrase inhibitor
sulfonylureatreated NIDDM patients.

Johrston PS, Coniff RF, Hoogwerf BJ, Sartiago JV, Pi-Surye FX,
Krol A. Diabetes Care. 1994; 17: 20-9.

miglitol  in
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Objedive To examine the dfeds of the cabohydrase inhibitor
miglitol (BAY m 1099 on the metabadlic profiles of non-insulin-
dependent diabetes mellitus (NIDDM) patients suboptimally
controlled onmaximal daily doses of sulfonylurea(SFU) agents.

Research Design and Methods: Multicenter, double blind,
randamized, placéo-controlled 14week clinicd trial with six-
week, singleblind dacébo lead-in and runout periods. NIDDM
volunteeas (192) with fasting plasma glucose (FPG) 140-250 mg/dl
and haemoglobin A, (HbA,.) 6.5-12.0% after at least 4 weeks of
treament with SFU at maximal dose were stratified by baseline
HbA,. (above and below 9.0%) and then randamly assgned within
stratato placébo (n = 63), 50 mg miglitol 3 times aday (n = 61), or
100 mg miglitol 3 times a day (n = 68). Efficacy was asessd by
HbA ., FPG, insulin, and lipid concentrations, and by plasma
glucose and serum insulin responses to a standard med.

Results: In the 50 and 100 mg miglitol treament groups the mean
changes from baseline in HbA,. (with placéo values subtraded)
were 0.82 and 074%, respedively, and were highly significant (P =
0.0001 in ead case). Mean peek plasma glucose levels after a
standard test med were comparably lowered by 57 mg/dl with the
50mg miglitol dose, and by 64 mg/dl with the 100 mg miglitol dose
compared with placéo (P = 0.0001 for ead), with associated
reductions in integrated serum insulin response (P < 0.05). No
significant drug-associated changes in FPG, insulin, or cholesterol
levels were noted, but fasting triglyceride levels were lowered
significantly with the 50mg miglitol dose. Miglitol’s sde dfeds
were limited to flatulence, loose stodls, and abdominal discomfort,
which were dose-re-lated, rapidly resolved on dug discontinuation,
and led to withdrawal from the study of 5 and 136 of patients
taking 50 and 1@ mg miglitol, respedively.

Conclusions. Miglitol may be indicaed as effedive aljuvant
therapy in NIDDM patients with suboptima metabolic control
despite mnventional treament with diet and maximal daily doses of
SFU. The dose of 50 mg miglitol 3 times a day may be preferable to
100 mg miglitol 3 times a day because of comparable dficacy and
substantially reduced side eff eds.

Linear loss of insulin secretory capacity during the last six
months preceding IDDM. No effed of antioedematous therapy
with ketotifen.

Bohmer KP, Kolb H, Kuglin B, Zielasek J Hubinger A, Lampeter
EF, Weber B, Kolb-Bachofen V, Jastram HU, Bertrams J. Diabetes
Care. 1994; 17: 13841.

Objedive To investigate the dfed of an antioedematous therapy
with the histamine antagonist ketotifen on beta-cdl function in late
prediabetes.

Research Design and Methods. In a randamized doube-blind
placébo-controlled study, ketotifen was administered for 3 months
to 9idet cdl antibody positive (ICA+) prediabetic Eamients with a
firstphase insulin resporse (FPIR) below the 2.5" percentile to
preserve residual betal-cdl function. Patients were followed by
intravenous glucose tolerance tests (IVGTTS) every 4-6 weeks for
determination d FPIR, HbA;, ICAs, andinsulin autoantibodies. In 5
patients, the immune adivation state was foll owed by determination
of serum levels of tumour neaosis fador-apha (TNF-alpha), beta
2-microglobuin, and C-readive protein (CRP).

Results: Seven of nine patients developed dabetes within one year
of follow-up. Irrespedive of treament with ketotifen, a slow and
linea dedine (P < 0.05) of 1+ 3-mininsulin values was observed in
sequential IVGTTs in those 7 petients who developed insulin-
dependent diabetes mellitus (IDDM) during follow-up. The 2 other
patients showed wide fluctuations of the insulin response with a
thregfold increase of initia insulin levels. HbA,; did na correlate
with FPIR. Fasting Hood glucose increased significantly during the
study (P < 0.05). Individual levels of serum TNF-alpha, CRP, and
beta 2-microglobuin dd not change during the study.

Conclusions: The study could nd demonstrate preservation of beta-
cdl function by ketotifen in the late stage before manifestation of
clinicd diabetes. Manifestationis precealed in the last 6 months by a
stealy loss of the FPIR without rapid deterioration immediately
before diagnosis and without signs of increased immune adivity.

Insulin receptor down-regulation and impaired antilli polytic
action of insulin in diabetic patients after pancreaskidney
transplantation.

Boden G, Chen X, Ruiz J, Heifets M, Morris M, Badosa F. Journal
of Clinical Endocrinology and Metabdism. 1994; 78: 657-63.

Patients  with  insulin-dependent  diabetes who receve
pancreas/kidney transplants lose their need for insulin injedions, but
they beaome hyperinsulinaamic and insulin resistant, and sometimes
develop ron-insuli n-dependent diabetes mellit us. The reason for the
insulin resistance is not well understood. Spedficdly, it is not
known whether they bemme resistant to the adion o insulin on
lipid metabolism. Euglycaemic-hyperinsulinagmic damps were
performed in six pancreaskidney (P/K) redpients, six kidney (K)
redpients (to control for immunacsuppressve therapy), and eight
hedthy controls. Meaured were leg blood flow (by
plethysmography), rates of lipalysis (with [2H5] glycerol), fatty
add oxidation (by indired cdorimetry), fatty add reesterification
(with [2H5] glycerol and [1-13C] pamitate), monacyte membrane
insulin binding (with [125I] Tyr-A14 insulin), and insulin receptor
mass (by RIA). Fasting plasma insulin concentrations were 2 times
higher in P/K and K redpients (108 pmol/L) than in controls (54
pmol/L). Insulin receptor massin solubili zed monocyte membranes
from P/K and K redpients was reduced by 61% and 63%,
respedively, whereas insulin binding was reduced by 73% and 70/,
respedively. P/K and K redpients were resistant to the inhibitory
adion of insulin on lipolysis (P/K vs. controls, P < 0.01; K vs.
controls, P < 0.02) and on fatty acid reesterification (P/K vs.
controls, P<0.02; K vs. controls, P < 0.03). P/K redpients appeaed
to be more resistant than K recipients, but the differences between
the two groups were not statisticadly significant. We acnclude that
P/K redpients were hyperinsulinaemic, had down-regulated the
number of their monacyte insulin receptors, and were resistant to
the antili polytic adion o insulin.

Long-term follow-up evaluation of blood glucose awareness
training.

Cox DJ, Gonder-Frederick L, Julian DM, Clarke W. Diabetes Care.
1994; 17: 1-5.

Objedive Blood glucose awareness (BGAT) has been found
effedive in teading individuals with insulin-requiring diabetes to
improve their ability to better remgnize blood glucose (BG)
fluctuations. This gudy investigated whether subjeds who
underwent BGAT a mean of 4.9 years previously were superior to
past control subjeds in terms of their ability to remgnize BG
fluctuations, and whether past BGAT subjeds had fewer automobil e
crashes and lost work days and better glycosylated haemoglobin
than control subjeds. Additionally, the beneficia effeds of
providing booster training to past BGAT subjeds aso was
evaluated.

Research Design and Method: This gudy followed up 28 past
BGAT subjeds. Half of these subjeds (n =14) recaved a simple
bocstertraining program. Twelve previous control subjeds aso
were evaluated. Booster subjects were given a BGAT diary to
complete for 2 weeks before evaluation. Evaluation for al subjeds
included completion of retrospedive questionraire on work and
driving history, blood drawing for a glycosylated haemoglobin
analysis, and having subjeds estimate and measure their BG levels
50-80times during a 3 to 4-week period during their daily routine.

Results: At long-term follow-up, BGAT subjeds had significantly
fewer automobile aashes than control subjeds. BGAT subjeds
receving bocster training were significantly more acwrate &
estimating their BG levels and were more avare of hypoglycaemia.
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Post hoc analyses indicaed that the &ility to acarately estimate
BG fluctuations correlated pdsitively with follow-up glycosylated
haemoglobin and the number of hypoglycemic symptoms
participants demonstrated. Both BGAT and control subjeds
demonstrated significantly improved glycosylated haemoglobin
relative to baseline measures.

Conclusions: These data suggest that BGAT have long-term
benefits, which can be enhanced with booster training. Spedficdly,
BGAT and simple bodster training may result in reduction o severe
hypoglycemic episodes and automobil e aashes in the long term.

Exercisefor older patients: why it' sworth your effort.
Roorey EM. Geriatrics. 1993; 48:68, 7-4, 77.

Two-thirds of al adults age 65 or older are dther irregularly active
or completely sedentary. With this inadivity comes an increased
risk of chronic diseases, including coronary heat disease,
hypertension, diabetes, osteoporosis, and depresson. Adequate
aegobic exercise — even when started as late & age 60— is associated
with a 1- to 2- yea increase in life expedancy, as well as increased
functional independence. Even chairbound petients can benefit from
a program of simple exercises. To help prevent injuries, your
exercise prescription shoud include stretching exercises and
exercises to strengthen the muscle surroundng weé joints.

COMPLICATIONS

Effed of adjuvant therapy on development of diabetesin mouse
and man.

Stehadeh N, Calcinaro F. Lancet. 1994; 343; 706-7.

Freund s complete ajuvant (CFA) and BCG vacdne moduate the
development of type 1 dabetes in animal models. In nonobese
diabetic mice, CFA and BCG significantly reduced the proportion
developing diabetes compared with controls. Histologicd
examination showed that autoimmune disease still developed bu
had been diverted to beaome nondestructive. In a preliminary trial in
17 rewly diagnosed, type 1 dabetic patients, intracutaneous
administration of 0.1 ml of BCG 1 mg/ml led to clinicd remisgon
in 11(65%)- by week 4 in 6. Remisson hes been sustained in 3 for
6-10 months. No side dfeds were reported. A double-blind trial of
BCG iswarranted.

PAI-1 and factor VII activity are higher in IDDM patients with
microalbuminuria.

Gruden G, Cavallo-Perin P, Bazan M, Sella S Vuolo A, Pagano
G. Diabetes. 1994; 43:426-9.

Microalbuminuria is associated with an incressed risk of
cadiovascular disease (CVD) in insulin-dependent diabetes mellit us
(IDDM) patients, but the pathophysiologicd basis of this
asciation is not clea. To see whether or not haamostatic
dysfunctions might contribute to explain this association, we
measured tissue plasminogen adivator (t-PA), plasminogen
adivator inhibitor-1 (PAI-1), fador VIl adivity plasma fibrinogen,
and pdasma enodathelin-1 (ET-1) in 13 microalbuminuric (albumin
excretion rate [AER], 20-200 micrograms/min) and in 13
comparable normoalbuminuric (< 20 micrograms/min) IDDM
patients. t-PA and ET-1 were similar in the two groups, whereas
PAI-1 adivity (5.65 +/- 1.92 vs. 0.85 +/- 0.58 IU/ml, P < 0.05),
fador VIl (87.85 +/- 4.94 vs. 7654 +/- 2.31%, P < 0.05), and
plasma fibrinogen (3.38+/-0.21 vs. 2.65+/-0.13 gl, P <0.05) were
significantly higher in microalbuminuric than in normoalbuminuric
patients. Plasma fibrinogen was related to AER (r2 = 0.23, P <
0.05), whereas triglycerides and fador VIl were related to PAI-1 (r2
=0.39, P<0.001andr2 = 0.10, P < 0.05). These results suggest that
microalbuminuria is assciated with a hypercoagulative and
hypdfibrinolytic state. Haemostatic dysfunctions might be a
pathogenetic link between microalbuminuria and CVD.

Relationship between retinal and glomerular lesions in IDDM
patients.

Chavers BM, Mauer SM, Ramsay RC, Seffes MW. Diabetes. 1994
43:441-6.

Current knowledge regarding the ancordance and dscordance of
the eye and kidney complicaions of diabetes is based on
observations by ophthalmoscopy of retina structural changes,
which may be present at ealy stages of the disorder, and rend
functional changes, which only become gparent at the later stages
of the disease. For this reason we investigated the relationship
between retinal structural lesions and quantitative measures of
glomerular structure in-patients with insulin-dependent-diabetes
mellitus (IDDM). Rena biopsies were evauated uwsing
morphametric techniques, and retinopathy clasdficaion was
determined by retina fundws phaography in 86 mtients with
IDDM: age 304 +/- 7.3 yeas and duation of IDDM 189 +/- 6.3
years (mean +/- SD). Retinopethy score wrrelated with glomerular
basement membrane width (r = 0.39, P = 0.0002), mesangia
volume fradion (VvMes/Glom) (r = 0.35, P = 0.0009), surface
density of the peripheral capillary wall (SyPGBM/Glom) (r = 0.34,
P = 0.0013, and index of arteriolar hyalinosis (r = 0.36, P =
0.0008). Abnormalities in VvMes/Glom and SvPGBM/Glom were
more pronourced in-patients with bah retinopathy and
hypertension. Four of the 15 patients (27%) with either normal
urinary abumin excretion (UAE) or low-level microabuminuria
had advanced retinopathy but normal VvMes/Glom. In conclusion,
the presence of advanced retinal disease with o withou
hypertension in-patients with IDDM indicaes a greder likelihood
of advanced nephropathy as evidenced by incressed VvMes/Glom
and deaessed SvPGBM/Glom. However, marked dscordance
between retinopathy and rephropathy occurs, as illustrated by
patients with normal UAE or low-level microalbuminuria, normal
glomerular structural measures, and advanced retinopathy.

Impaired insulin-induced glucose uptake by extrahepatic tisaue
is hallmark of NIDDM patients who have or will develop
hypertension and microalbuminuria.

Nosadini R, Solini A, Velusss M, Muadllo B, Frigato F, Sambataro
M, Cipdlina MR, De Riva F, Brocco E, Crepaldi G. Diabetes.
1994; 43:491-9

Insulin resistance may be a medhanism linking norinsulin-
dependent diabetes mellitus (NIDDM) to hypertension and
cadiovascular mortality. Microaluminuria dso is an independent
risk fador of cardiovascular mortality and d hypertension. Little
information is avail able in the literature on the relationship between
microalbuminuria and insulin adion. This gudy investigated the
relationships  between bood presare  (BP) levels,
microallbuminuria, and insulin resistance in NIDDM patients.
Seventy-five NIDDM patients attending the outpatient clinic of the
Department of Internal Medicine of the University Hospital in
Padua, Italy participated in the aosssediona part of our study.
These subjeds were divided into four groups on the basis of BP
levels and abumin excretion rate (AER): 28 namotensive
normoa buminuric (NIDDM1), 19 hypertensive normoabuminuric
(NIDDM2), 15 namotensive microalbuminuric (NIDDM3), and 13
hypertensive microalbuminuric patients (NIDDM4). We defined
microalbuminuria & an AER > 20 micrograms/min. Patients with
BP levels > 14590 mmHg were mnsidered hypertensive. A group
of 20 normal subjeds srved as control subjeds. The results from
the aosssediona study indicae that the mean of insulin-induced
whole-body glucose utili zation, primarily an index of extrahepatic
insulin adion, was lower at all i nsulin infusion steps in the group of
hypertensive and/or microalbuminuric patients than in the group of
normotensive normoalbuminuric patients and control subjeds.
Hepatic glucose output, an index of insulin adion in the liver, was
on average lessefficiently inhibited in al of the patients than in the
control subjeds, regardlessof the BP levels or the AER.

Cytokines in vitreous humor: Interleukin-6 is elevated in

proliferative vitreoretinopathy.
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Kauffmann DJ, Van Meurs JC, Mertens DA, Peperkamp E, Master
C, Gerritsen ME. Investigative Ophthalmology Visual Science
1994; 35:900-6.

Purpose: To measure the levels of interleukins (IL) 1 beta, 6, and §
and tumor necosis fador-alpha (TNF apha) in the vitreous of
patients with proliferative vitreoretinopathy (PVR), proliferative
diabetic retinopathy (PDR), vitreous hemorrhage, and maaular
pucker.

Methods: Vitreous samples were mlleded, undluted, from patients
with PVR, PDR of varying severity, and miscdlaneous lesions
(vitreous hemorrhage from trauma, maaular degeneration, vein
ocdusion, and non-PVR patients with giant tea, retina detachment,
and maaular pucker). Immunareadive levels of the gitokines, IL-1
beta, IL-6, IL-8, and TNF apha were determined by enzyme-linked
immuncedsorbent assays, and samples were analyzed for protein
and hyaluronic add content using standard assays.

Results: The levels of TNF apha were below detedion limits of the
assy (< 3 pg/ml). In 45 of the 47 samples tested, IL-1 beta levels
also were below detedion limits of the assay (< 3 pg/ml). IL-6
levels ranged from < 30 to 5487 @y/ml, with the highest values
observed in the PVR patients. IL-8 levels ranged from < 20to 1900
pg/ml, and were wnsistently high in the miscdlaneous group.
Some of the PVR patients with C2 and C3 level severity also
exhibited 1L-8 levels exceeding 100 pg/ml. In a second study, IL-6
content of vitreous from miscdlaneous and PVR patients was
compared. In this gudy, significantly elevated levels of IL-6 were
observed in the PVR patients (91.5 +/- 18 pg/ml) compared to the
miscdlaneous group (10.3 +/- 3.7 pg/ml).

Conclusions: Elevated levels of IL-6 in the vitreous occur in PVR,
implicaing arole for this cytokine in the pathogenesis of this ocular
disorder.

Counterregulatory hormone responses to hypoglycemia in the
elderly patient with diabetes.
Meneilly GS, Cheung E, Tuokko H. Diabetes. 1994; 43:403-10.

In patients with non-insulin-dependent diabetes mellit us (NIDDM),
the risk of severe or fatal hypoglycemia associated with the use of
oral agents or insulin increases exporentialy with age. We
conducted this gudy with the hypothesis that this increased
susceptibility to hypoglycaemiais caused by alterationsin release of
courterregulatry hormones and psychomotor performance during
hypoglyceemia. Ten hedthy nonobese dderly subjeds (74 +/- 1
year of age; body massindex, 24.5 +/- 0.6 kg/m2) and 10nonobese
elderly NIDDM subjeds (72 +/- 1 years of age; body massindex,
256 +/- 0.9 kg/m2) underwent two hyperinsulinaemic glucose
clamp studies (insulin infusion, 60 mU.m-2 x min-1). In the @ntrol
study, glucose was maintained aa 5 mM for 5 h in the
hypoglycaemic study, glucose was kept at 5 mM for 1 h and then
lowered in a stepwise fashion to 4.4, 3.8, 3.3, and 2.8 mM in eath
subsequent hour. At regular intervas in ead study,
neuropsychologicd tests were performed, courterregulatory
hormones were measured, and hypoglycemic symptom
guestionnaire was administered. At a glucose level of 2.8 mM,
NIDDM patients had reduced incremental glucagon (normal
subjeds, 114 +/- 18 ng/l; NIDDM subjeds, 63 +/- 9 ng/l; P < 0.05)
and growth hamone responses (norma subjeds, 13.8 +/- 1.0
microgramg/l; NIDDM subjeds, 7.0 +/- 2.0 micrograms/l; P < 0.01)
and incressed epinephrine (hormal subjeds, 925 +/- 198 pM;
NIDDM subjeds, 4175 +/- 824 pgM; P < 0.001) and cortisol
responses (normal subjeds, 291 +/- 49 nM; NIDDM subjeds, 524
+/- 92 mM; P < 0.05). Symptom scores were similar in bah groups
at dl levels of glycaemia.

Epinephrine secretion, hypoglycemia unawareness and diabetic
autonomic neuropathy.

Hoeldtke RD, Boden G. Annds of Interna Medicine. 1994;
120.512-7.

The failure of some type 1 dabetic patients to seaete epinephrine
and glucagon in response to hypoglycaemia has been dacumented
by many investigators, and most studies have cnfirmed that an
inabili ty to seaete these murterregulatory hormones places patients
at risk for developing clinical hypoglyceemia. Inadequate aate
glucose murterregulation can result from multiple mechanisms.
Failure of centra glucoreceptors to recgnize hypoglycaemia and to
adivate murterregulation may be the most common. Deaeased
central recognition o hypoglycaemia results from either strict
antecalent glucose ntrol or from a recent hypoglycaemic event.
Controversy abou the relation between autonomic neuropathy and
courterregulatory hormone seaetion hes arisen because divergent
criteria have been used in the pubdished studies for the diagnosis of
autonomic neuropathy. Advanced adrenergic neuropathy as
evidenced by orthostatic hypatension, generaly leals to deaeased
epinephrine seaetion after hypoglycaemia. Subclinicd neuropathy,
however, as diagnosed from measurement of heat rate variabili ty,
may diminish the avareness of hypoglycaemia but does not affed
counterregulatory hormone secretion in some patients with type |
diabetes, however, may represent a seledive aitonamic neuropathy;
the disease has limited the patient’s ability to seaete ginephrine
and pancredic polypeptide in resporse to hypoglycaemia even
though it has gared the autonomic neurons responsible for
cadiovascular reflexes. Finaly recent provocdive reports indicae
that deaeased responsiveness to adrenergic stimuli may cause
hypoglycaemia unawareness in some patients. Further
documentation o this mechanism us required, and its relative
importance with resped to aher mechanisms neals to be
established. These questions are increasingly important clinicdly
because the Diabetes control and complications Tria has confirmed
that the prevalence of severe hypoglycaemia remains a major
obstade to attempts to prevent diabetic complications with intensive
insulin therapy. Until glucose @urterregulation is more fully
understood and methods for preventing hypoglycaemia unawareness
or ahistory of hypoglycaemia related acddents shoud probably not
be treaed with intensive insulin therapy.

Use of runs test to asssscardiovascular autonomic function in
diabetic subjeds.

Chau NP, Mestivier D, Chanudet X, Bauduceau B, Gautier D,
Larroque P. Diabetes care. 1994; 17: 146-8.

Objedive We suggest a simple, noninvasive method to assess the
autonomic function in diabetic subjeds. The method requires only a
monitoring of heat rate (HR) with subjedsin the sitting position.

Research Design andmethods: Sixty diabetic subjeds, 44 men and
16 women, between 20-80 yeas of age, were reauited,
chrondogicdly, for this dudy. Subjeds treaed for high blood
pressure were not included. Their autonamic function was assessed
by the total score of five dasdcd cardiovascular function tests. In
the same subjeds and in 44 redthy subjeds, blood presaire and HR
were determined from bed to bea by the Finapres system with
subjeds in the sitting position. We examined the randamnessof the
HR changes by cdculating the zéa statistic of the runs test on 1,000
successve HR realings (the zd¢avalueislow if the HR changes are
randam). When the HR changes are randam, we @nsider that the
autonomic control of HR isimpaired.

Results: The zea values of HR changes were significantly lower in
diabetic subjeds compared with namal subjeds (2.98+/- 0.97 vs.
3.54 +/- 0.97, p< 0.004). In diabetic subjeds, the zeta value was
closely correlated to the total score of disautonomy (r = -0.66, p <
0.0001, after corredion for age dfed) and to the office systolic
blood pressure (r=-0.43, p <0.001).

Conclusions: The zea value of HR changes might be a market of
the autonomic function in diabetic subjeds.

The squatting test. A useful todl to assessboth parasympathetic
and sympathetic involvement of the ardiovascular autonomic
neuropathy in diabetes.
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Marfella R, Giugliano D, di Maro G, Acampora R, Giunta R, D’
Onofrio F. Diabetes: 1994, 43: 607-12.

The heat rate responses observed after both sguatting and standing
are thought to be of reflex nature and may be useful to assess the
functional integrity of parasympathetic and sympathetic nerves in
diabetes. In the standard manoeuver, eat subjed stood still for 3
min, then squatted down for 1 min, and at last stood upduring an
inspiratory phase. In 10 hedthy subjeds (25-31 yeas of age),
lengthening of the R-R interval during squatting was abadlished by
atropine, whereas propranolol markedly attenuated shortening of the
R-R interval at standing from squatting. Squatting test (SqT) ratios
(SqT vagal [SqTV] = ratio between the R-R interval mean before
squatting and the longest R-R interval after sguatting; SqT
sympathetic [SqTs] = ratio between the basal R-R interval and the
shortest R-R interval at standing) were cdculated in 558 healthy
subjeds and 36 dabetic patients (insulin- dependent diabetes
mellitug/norrinsulin- dependent diabetes mellitus. 103 243).
Normal ranges (95 and 996 confidenceintervals [Cls]) for subjeds
20-74 years of age showed a dstatisticdly significant negative
correlation with age. SqTV was outside the 99% CI in 145 (42%)
diabetic patients and in 7 (1.3%) of the wntrol subjeds. The
correspondng figures for SqTs were 40 and 08%, respedively. Age
and duation of diabetes had a negative influenceon SqT ratios. SqT
ratios were mmpared with other reflex tests currently used for
diagnaosis of autonomic neuropathy: degp breahing (DB), lying-to-
standing (LS), Vasalva manoeuver, and Hood presaure change dter
standing (orthostatic hypotension [OH]).

The predictive value of microalbuminuriain IDDM. A five-year
follow-up study.

Almdal T, Norgaard K, Feld-Rasmussen B, Decket T. Diabetes
care. 1994 17: 120-5.

Objedive To investigate the predictive vaue of microalbuminuria
and the awnual increase of albumin excretion as risk fadors for
diabetic nephropathy.

Research Designh and Methods: A 5-year follow-up d patients with
microalbuminuria (urinary abumin excretion [UAE] = 30-299
mg/24 h) and matched petients with namoalbuminuria (UAE <
30mg/24h). The initial clasdfication was based on ore single 24-h
urine mlledion. The anual Incresse in UAE was cdculated by
linea regresson analysis of log-transformed UAE on time. This
study was conduwcted at the outpatient clinic of the steno Diabetic
Center. The study subjeds included 118 insulin-dependent diabetes
mellitus (IDDM) patients between 18 and 50 years of age with
mocroalbuminuria and 112 matched control patients with normal
UAE with an age & diabetes onset of < 31 years. The main oucome
measures were UAE, annual change in UAE rate (percentage per
year), and the prevalence of retinopathy.

Results: After 5 years, 39 (33%, 24-42 Cl [95% confidence
interval]) patients with mocroalbuminuria had normoalbuminuria,
57 (48%, 38-57 ClI) still had micro-albuminuria, and 22(19%, 12-27
Cl) had developed dabetic nephropathy. Among the 112 ptients
with namoabuminuria in 1985, 9 (8%, 4-15 Cl) had developed
microalbuminuria, and 2 (2%, 0-6 Cl) had developed dabetic
nephropathy. Of the 79 patients with persistent albuminuria, only 36
(46%, 34-57 CI) were progresor with arate of progresson d > 5%
years. Progresors had significantly higher HbA,, higher mean
blood pressure, and a higher incidence of proliferative retinopethy
compared with nonpogressors. Multiple regresson analysis only
identified mean HbA . as an independent predictor of the rate of
progresson. Smoking was sgnificantly more prevalent in patients
with persistent albuminuria.

Conclusions: Microalbuminuria is a predictor of progresson to
diabetic nephropathy; however, not as drong as suggested
previously. Calculation d the annual increase in UAE seemsto be a
more spedfic method of identifying patients who will develop
diabetic nephropathy.

Smoking is associated with progresgon of diabetic nephropathy.
Sawicki PT, Didjurgeit U, Muhlhauser 1, Bender R, Heinemann L,
Berger M. Diabetes Care. 1994; 17: 126-31.

Objedive To investigate the association ketween cigarette smoking
and the progresson d diabetic nephropathy.

Research Design andMethods. A prospedive foll ow-up study over
one yea was condicted in a sequential sample of 34 smokers, 35
norsmokers, and 24 ex-smokers with type | diabetes, hypertension,
and dabetic nephropathy. Progresson of rena disease was defined
acording to the stage of nephropathy as an increase in proteinuria
or serum credinine or adeaease in the glomerular filtration rate.

Results: Progresson  of nephropathy was less common in
norsmokers (11%) than in smokers (53%) and petients who hed quit
smoking (33%), p < 0.001L In a stepwise logistic regresson
analysis, cigarette badks yeas, 24-h sodium excretion, and GHB
were independent predictive fadors for the progresson o diabetic
nephropathy. Becaise blood presaure (BP) was well controlled in
these patients and most values were within a normotensive range,
neither standing, nor supine BP values were associated with
progresson of nephropathy.

Conclusions; Cigarette smoking representes an important fador
asciated with progresson d nephropathy in treged hypertensive
type | diabetic patients.

MIcroabuminuria precedes the development of NIDDM.
Mykkanen L, Haffner SM, Kuusisto J, Pyorala K, Laakso M.
Diabetes. 1994; 43: 552-7.

Several studies have indicated that insulin resistance devated blood
presaure (BP) and dydlipidemia precede the onset of non-insulin-
dependent diabetes mellitus (NIDDM). Little data, however, exist
on the presence of rena disease in prediabetic subjeds. We
measured albumin excretionin a osssediona popuation study in
subjed’s 65-74 yeas of age living in eastern. Finland in relation to
the risk of developing diabetes 3.5 yeas later. The prevaence of
microalbuminuria (urinary albumin-to-urinary credinine ratio > or
=2 mg/mmol) was 1.3-, 1.8-, and 2.0-fold higher among subjeds
with impaired glucose tolerance (n= 242), newly diagnosed NIDDM
subjeds (n=92), and previously diagnosed NIDDM subjeds (n =
136), respedively, compared with subjeds with normal glucose
tolerance (n = 826). Nondiabetic subjeds with microalbuminuria
had multiple ebnormalities in cardiovascular risk fadors including
elevated BP, high triglyceride cmncentration, and a low high-density
lipoprotein cholesterol concentration, a duster of risk fadtors typicd
for pre-diabetic individuals. The relationship  between
microalbuminuria and the incidence of NIDDM over the 3.5-year
follow-up was gudied in 891 subjeds who were free of diabetes at
baseline. Converters to diabetes (n = 69) had a higher prevalence of
hypertension (68.1 vs. 54.4%, p < 0.05) and a higher prevalence of
microalbuminuria (43.5 vs. 30.4%, p < 0.05) than nonconverters
(n=822). In logistic regresson analysis, microalbuminuria predicted
the development of NIDDM independently of BP level.

Comparison of the murse to end-stage renal disease of type 1
(insulin-dependent) and type 2 (non-insulin-dependent) diabetic
nephropathy.

PughJA, Medina R, Ramirez M. Diabetologia. 1993; 36:1094-8.

Is the murse leading to diabetic end-stage rena disease similar for
Type 1 (insulin-dependent) and Type 2 (norn-insulin-dependent)
diabetes mellit us? We identified al diabetic end-stage renal disease
patients darting renal replacement therapy from 1989 to 1991 in
two uban courtries in Texas. Three ethnic/radal groups were
enrolled: Mexican Americans, nonHispanic Whites, African
Americans. Patients were interviewed and their medicd records,
both inpatient and ou-patient, were @straded for relevant
diagnostic and therapeutic information. We dtempted to obtain
records as far bad as the onset of diabetes or hypertension and from
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al physicians who hed cared for the patient. An historicd algorithm
was used to determine diabetic type. Of the patients enrolled, 91
were Type 1 and 438 were Type 2 digbetic patients. Type 1 dabetic
patients had higher mean glucose levels in the first 10 years of
diabetes (16.3 vs. 11.4 mmol/l) but lower systolic blood pesaires
(148 vs. 157 mmHg). The duration d diabetes prior to end-stage
rena disease was longer for Type 1 than Type 2 patients (22 vs. 17
years). Type 1 dabetic patients were more likely to have other
microvascular complicaions (retinopathy, neuropathy,
gastroparesis), less likely to have ronary disease (myocardial
infarction and congestive heat failure), and had similar rates of
stroke and vascular surgery procedures (carotid endarterecdomy,
coronary artery bypass sirgery, aortofemora bypass. Type 1 and
Type 2 diabetic patients were just as likely to have a first degree
relative with hypertension (60.5 vs. 65.5%).

Effed of metabolic factors and blood pressure on kidney
function in proteinuric type 2 (non-insulin-dependent) diabetic
patients.

Hasdacher C, Bostedt-Kiesel A, Kempe HP, Wahl P. Diabetologia.
1993; 36: 1051-6.

Dedine of kidney function with time and its influencing fadors
were investigated in the present longitudinal study in Type 2 (non
insulin-dependent) diabetic patients with clinicd diabetic
nephropathy. Compared to a ntrol group of Type 2 dabetic
patients withou proteinuria, the proteinuric patients sowed a
higher prevalence of hypertension, higher systolic blood pesare
values and serum triglyceride levels.

The aanwal lossof glomerular kidney function was much higher in
the proteinuric patients (5.3 ml.min-1 x 1.73 m2) than in the control
subjeds (0.9 ml.min-1 x 1.73 m2). Correlation analyses reveaed a
close arrelation between the anual deaease of kidney function
and the fadors, systolic and dastolic blood presaure, triglyceride
and pastprandial blood glucose level as well as body mass index.
Regresson analyses showed for the first time that in addition to the
systolic blood pesaure and metabolic control, the triglyceride level
is aso an independent fador influencing the progresson of
nephropathy. Higher values of these parameters were aciated
with amore rapid deterioration d kidney function.

Thrombogenic factors are related to urinary albumin excretion
rate in type 1 (insulin-dependent) and type 2 (non-insulin-
dependent) diabetic patients.

Knohl P, Schemthaner G, Schnack C, Pietschmann P, Griesmacher
A, Prager R, Muller M. Diabetologia. 1993; 36: 1045-50.

Parameters of haemostasis, endahelial cdl markers and lipid
peroxide levels were studied in 64 Type 1 (insulin-dependent) and
94 type 2 (norrinsulin-dependent) diabetic patients acwrding to
their urinary albumin excretion rate in comparison with age matched
control subjeds. We determined plasma levels of fibrinogen
(Clauss method), coagulation fador VII: adivity (clotting assay),
fador VII antigen, protein C and S antigen, von Will ebrand factor
antigen, D-dimer concentration (ELISA), and lipid peroxide levels
(thioarbituric add) in relation to winary abumin excretion rate
(RIA). Significant positive mrrelations were found letween wrinary
albumin excretion rate and gasma fibrinogen (p < 0.005, p < 0.02),
fador VII adivity (p < 0.0002, p < 0.002), fador VII antigen (p <
0.0001, p < 0.001), protein C (p < 0.003, p < 0.05), and lipid
peroxides (p < 0.02, p < 0.004) in Type 1 as well as in Type 2
diabetes. Von Will ebrand factor (p < 0.001) and protein S (p <
0.0005) correlated with abuminuria only in patients with Type 1
diabetes. Although most of the haemostatic ebnormalities are
aready foundin namoabuminuric patients the significant positive
correlations to winary albumin excretion indicae that endothelial

cdl damage and coagulation dsorders deteriorate with the
progresson of diabetic nephropathy.

Microalbuminuria in a random cohort of recently diagnosed
type 2 (non-insulin-dependent) diabetic patients living in the
greater Munich area.

Sandl E, Stiegler H. Diabetologia. 1993; 36: 1017-20.

Still under debate is the prevalence of microalbuminuriain patients
with recently diagnosed Type 2 (non-insulin-dependent) diabetes
mellitus and its relation to existing maao-vascular disesse and the
major vascular risk markers. Hence, from a representative sample
of 1512 petients with Type 2 diabetes of varied duation (recuited
from 22 nonspedalized medicd pradices of the Greater Munich
Areg 68 (28 males, 42 females) of 71 eligible subjeds with a
known duation of diabetes of up to 17 weeks and not lessthan 4
weeks were examined in the present study. Median age was 61 (39
to 75 yeas), prevaence of ischaamic heat disease (case history
plus ECG, Minnesota mde, Whitehall criteria) 41.2% and that of
peripheral vascular and carotid artery disease (both assessed by
ultrasound-Dopper) were 35.3 and 4.4%, respedively. Diabetes
was well controlled (HbAlc: 6.9%, 5.6-8.3; fasting blood glucose:
7.7 mmol/1l, 5.4-104; median +/- interquartile range 1Q), the
cadiovascular risk profile was most prominent in terms of
triglycerides (3.1 mmol/l, 2.1-4.6, median +/- 1Q range) and systolic
blood pressure (164 mm Hg, 140-186, median +/- 1Q range). 13.2%
showed signs of urinary trad infedion. Of the remainder, 19.0%
exhibited microalbuminuria (RIA > 30-200 mg/l), and 52%
maaoalbuminuria (> 200mg/l). significant correlations (p < 0.05)
were found between urinary albumin concentration and beta 2-
microglobdin in serum, systolic blood pesare, serum
triglycerides, serum HDL-cholesterol (inversely), HbAlc, and
peripheral vascular disease.

Advanced glycosylation end products in continuous ambulatory
peritoneal dialysis patients.

Korbet SM, Makita Z, Firanek CA, Vlassara H. American Journal
of KidneyDiseases. 1993; 22:588-91.

Low moleaular weight advanced glycosylation end products (AGES)
were evaluated for by an enzyme-linked immunaosorbent assay in 30
patients on continuous cyclic peritoned dialysis (29 ptients) and
continuous cyclic peritoned dialysis (one patient). Thirteen petients
were diabetic and 17 patients were nondabetic. All patients
underwent peritoned equili bration tests and , in addition to routine
chemistries, serum and dalysate were evaluated for AGEs. Serum
credinine levels were similar in the diabetic and nondabetic
patients, but serum AGE levels were significantly higher in the
diabetic patients (16.2 +/- 5.3 v 8.2 +/- 2.3 U/ml; P < 0.0001).
Overdll, the diadysate to plasma ratio at 4 hours was 0.69 +/- 0.08
for creainine and 018 +/- 0.06 for AGEs. The masstransfer area
coefficient for al patients was 12.4 +/- 3.12 mL/min for credinine
and 203 +/- 0.93 mL/min for AGEs. The peritoned transport of
AGEs as measured by dialysate to plasma ratios at 4 hours and by
mass transfer area oefficients was dgnificantly less (P < 0.001)
than that for credainine. No significant difference in dalysate to
plasma ratios or mass transfer area o©efficient for credinine or
AGEs was noted between diabetic and nadiabetic patients. The
peritoned transport of AGESs is poa and leals to elevated serum
levels, espedaly in patients with dabetes mellitus.  The
acamulation of AGEs may contribute to the increased
cadiovascular mortality seen in patients with dabetes mellit us.
The acawmulation d AGEs may contribute to the increased
cadiovascular mortality seen in patients with end stage renal
diseae. This is most marked in patients with dabetes mellit us.
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