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OETERIH NAN TS OF FIRST & SECOND PIIASE INSULI H SEC RETIOII (FPIS, 
SP I S) IN HEALT HY ADOLESCENTS. S. Arslanian and A. Aus tin, 
Chi l dren's lIospital of Pgh., Pgh., PA & Chi l dren's lIospital Nationa l 
Med ical Center , Washing ton, D.C., U.S.A. 

Diminished FPIS ;s propo sed to be a metabolic marker in the 
diagnos is and follow up of in triJls of intc)'vcntion 
to prevent lOOM. However, data are scarce regarding the 
determinants of insulin secretion in normal c hildren. This study 
aimed to investigate the r ela t i onshi p of physica l fitnes s (FP) 
and body compOSition ([3C) to in - vivo insulin secretion during 
a hyperg lycemic clamp in 12 (6fI/6F) healLhy adolescents (Ta nner 
I I -IV). Age was 14. 0+0.6 yrs and body Illass inde x 19.1+0 . 5 
kg /m2. BC was assessed by bioe l ec tr ic impedance pl et hysmography; 
PF by ma ximum oxygen co nsumpt ion (V02max) dur ing prog ress ive bicyc le 
ergome try; and FPI S (0-10 mi n) and SPIS (10 - 120 min) duri ng a 
120 mi n hypergl ycemi c c l amp (+125 mg/d l above fast ing pl asma 
gl ucose). FPIS was 75. 1+9.0 IIu/lll l and SPI S 105. 0+9.6 1I t//Illl. FPI S 
and SP I S we re inverse fy corre I al ed wi th V02ma x·- (r=-. 60 p=O. 02, 
r= -0.70 p=O.OOS), with no rel at i onsh i p t o BC or % body fa t . % 
body fat showed an inverse relat i onship (r=-0.S3 p=0.04) to in sul i n 
sensitivity index. t1ales had sign i ficantly lower % OF, hi gher 
V02max and higher insulin sensitivity compared with females, but 
no difference in FPIS and SPIS. 

These results suggest that the lack of compensatory 
hyper insulinemia with inc reasing body fat, in nonobese healthy 
adolescents, is due to the strong relationship of insulin secretion 
to physical fitness which may overr id e the contribution of body 
composition. 
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I NCIPIENT DIABETIC NEPHROPATHY IN 100M ADOLESCENTS: 
MICROALBUMINURIA PRECEDES THE RISE IN SYSTEMIC BLOOD 
PRESSURE. E.....S.Qffilli, I Poon, JW Balfe, 0 Daneman, Dept of Paediatrics, 
University of Toronto, Hospital for Siok Children, Toronto, Canada M5G IXS. 

The temporal relationship between the o nse t o f diabetic nephropathy and the 
developmen t of systemic hypenension remains uncenain. OUf aim was to evaluate 
whether differences in systemic 13P in IDDM adolescents with (MA) and without 
CnMA) microalbuminuria could be detected by ambu latOry blood pressure monitoring 
(ailPIll). 20 IDDM adolescents (9 MA, II nMA), well malched for sex, age (MA 
17. I±l.& yr, nMA 17.3 ±1.5 yr), body mass index (23.3±2.2 and 24.3±3.0 kg/m2) 
and IDDM duration (8.8±4.2 and 8.2±3.6 yr). 11M Ie (9.4±2.0 and 8.6±1.3%), 
and creatinine clearance (1.46±O.77 and 1.63±O.42 mlls/I.?3 012) were similar in the 
2 groups; they differed only in albumin exoretion rate: MA group 111±171, nMA 
group 6.2±3.7 (p<O.OI). 24 hr aBPms were obtained using the Takeda 
tm2422 machine (every IS min from 1000-2200 h, and hourly from 2200- 1000 h). 
We compared the two groups in temlS of 24 h mean anerial (MAP), systolic (s) and 
diastolic (d) BPs, mean sand d daytime and nighttime 13Ps, percentage of sand d 
readings >95th percentile for age: there were no significallt differences in any of the 
131' measurements. The % s13P >95th percenti le tended to be higher in those with 
MA(28±25%) than those in the nMA ( 15±1 5) group, but this difference was not 
sta ti stically significant. Other studies have shown signi fic ant BP differences in aBPm 
in IDDM subjects with and without MA; however. these subjects were older and had 
longer duration disease. Our data suggest, however, that systemic hypertension may 
be a consequence of the earliest changes of diabet ic nephropathy and not a 
prerequisite for its development. A longitudinal study is warranted to assess changes 
in aBPm profiles in these individuals as they progress towards oven nephropathy. 

BETA-CELL DESTRUCTION IN INSULIN-DEPENDENT DIABETES 
MELLITUS (IDOM)- A STEPWISE SERIES OF EVENTS 
B G Cuartero'1,3, D. Hougaard'2, F. POCiot'1, J. Argenle3, L.I . Larsson'2, 
J. Nerup'1, Sleno Diabetes Center l , Stale Serum Institute2, Denmark 
and The Hospital of Nino Jesus, Madrid, Spain. 

Interleukin-l G (IL-l) is cytotoxiC to beta-cells. 11-1 induces a "race" 
between protective, (e.g., oxidative stress proteins, manganese 
superoxide dis mutase (MnSOO) and deleterious (free oxygen and nitric 
oxide radicals) events in all cell type s. By means of non-radioactive in 
situ hybridization, Northern and dot blot analysis and functional studies, 
IL- l (150 pg/ml) induction of heme oxygenase (HO) 1 and 2, MnSOD and 
nitric oxide synthases (NOS) was studied in isolaled rat islets in vitro 
during 0-48 h of exposure to IL-l. HOI, H02 and MnSOD mRNAs were 
maximally induced after I, 6 and 24 h, respective ly and the inducible 
form of NOS (N02-release) aHer 6-12 h and Ihe constilutive, calcium­
dependent NOS aHer 24-48 h. Beta-ce ll fu ncl ion (insulin release ) 
deteriorated aHer 6 h, maximally al 24 h. This suggesls thai in bela-cells 
Ihe delelerious events prevail. Thus, beta-ce ll deslruclion in the initial 
phases of 100M pathogenesis may be a slepwise , well-defined series 01 
molecular even ls. 
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DECREASED INSULIN RESPONSE TO GLUCOSE IN ISLET CELL 
ANTIBODY-NEGATIVE SIBLINGS OF TYPE I DIABETIC CHILDREN. 
J -C Carel and P.F. Bougneres, INSERM U342 and Pediatri c 
Endocrinology, H6pital Saini Vincent de Paul, Paris, FRANCE. 

In order to determine immune and possibly non immune factors 
determining first phase insulin response to glucose (FPIRG) in siblings 01 
type I diabetic patients, we periormed a simplilied intravenous glucose 
tolerance test in 170 normal children, 98 ICA negative and 12 ICA 
positive siblings of type I diabetic children. Normal children (age 3-16, 
9.8±O.3 years) were patients hospilalized for reasons not interierring wilh 
glucose homeostasis and investigators' and COlleagues' children. ICA 
negative siblings were similarto controls in respect to age (2-16, 9.3±0.4 
years) and body mass index. Insulin was measured 1 and 3 minutes 
after i.v. injection of 0.5 mg/kg b.w. of 50% dextrose in 2.5 minutes. In 
normal children, FPIRG (1 + 3 minutes insulin measurements) increased 
wilh age, giving a linear regression curve of insulin 1 +3 = 10.S ' age + 
11 .3 (r=0.45). In comparison ICA negative siblings had a significantly 
lower FPIRG (86±6 vs I IS±6 }lU/ml, p<O.OOS). This difference was 
distributed evenly throughout the ag e range giving a linear regression 
curve of: insulin 1+3 = 4.6 ' age + 41 (r=0.3). None of the ICA negative 
siblings developped diabetes after a lollow up 01 4.5±1.1 years. ICA 
positive (;0:20 JDF units) siblings had a FPIRG at firsl testing 
comprarable to that of ICA negalive siblings (74±13 )lU/ml, p<0.02 vS 
controls). Two of them became diabelic. We conclude that ICA neg alive 
siblings 01 diabetic patients have a decreased FPIRG. Furth er 
investigations are needed 10 elucidale th e basis for this difference. 
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PRELIMINARY RESULTS OF A TRIAL OF LOW DOSE 
CYCLOSPORINE IN PRECLINICAL TYPE I DIABETES. J.-C . Care l 
and P.F. Bougneres, INSERM U342 and Ped iatric Endocrinology, 
H6pital Saint Vincent de Paul, Paris, FRANCE. 

An open pilot trial of low dose cyclosporine was inilialed in lirsl 
degree relatives 01 type I diabelic cilildren wilh the following crileria: 
age<12 years, HLA ilaploidenti ca l or idenlical to tho diabotic proband, 
IC""20 JDF units, lirst phase insulin response to glucose (1 +3 minules) 
repeatedly glucose intolerance according to NDDG criteri a. 

C.w. 
V.W. 
D.M. 
A. M. 

cw. 
V.W. 
D.M. 
A.M. 

Initial characteristics 
age HLA HLA ICA IAA GAD 1+3 

DR shared JDFU (%) -Ab insu lin 
6 314 twin 160 2.4 ++ 35 
8 4n 1 20 2 + 31 
9 4/8 t 320 9.3 37 
6 314 t 160 1.9 19 

Data at last evaluatton 
follow CyA ICA IAA GAD 1+3 

up (mo) mg/kg/d JDFU (%) -Ab insu lin 
50 3.5 320 1.9 +++ 69 
24 6 5 1.1 7 
8 6.5 320 23 109 
4 7.5 t60 1.6 31 

FBG OGTI 
mg/dl 2h BG 

104 150 
106 157 
76 151 
95 185 

FBG OGTI 
mg/dl 2h BG 

77 72 
180 440 
76 97 
61 149 

We conclude that cyclosporrne can re sto re InsulIn secrellon and glucose 
tolerance in preclinical diabetes. Failure in palient V.W. might be due to 
a long period of low insulin secre ti on prior to immunosuppression. The 
efficacy of this approach should be tested in a larger number of patients. 
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EARLY CHANGES IN INSULIN SECRETION AND SENSITIVITY tN OBESE 

CH ILDREN. J . Lalau·Keraly. P,F, Bougneres, Pedia tric Endocrinology 

U342 INSERM, SI Vincent de Paul, Paris. FR. 

Hyperinsulinism and insulin resis tance cha racterize obesity in adults.The natural 

history of these abnormalities was studied in 1G chi ldren aged 12.8 ± 1.4 years witt) 

obesity 01 0.5-8.5 yr duration, co mpared with" age-matched children. Fasting 

insulin was normal initially, then increased with obesity duration (r=O.68. p<O.005). not 

with children age (r=0.30, NS). In contrast insulin response to a normal meal was 

increased by 75% in the first years of obesity without laler augmentatlon.(p<O.OOOS) 

Neither fasting nor post-prandial insulin corr(!lated with weight 

Insulin sensit ivity was evaluJtcd with J 3 step hypcrinsulincmic cug lycernic clJmp. The 

maximal rate of glucose uptake was initially normal (1 9:' 1 vs 21J.. 1 mmollm2.mln), then 

decreased with obesity duration (r=. O.66. p<O.005) and children age (r=O.60 , p<O.Ol ). 

indicat ing the development 01 insulin fCsiSlJnce. F<IShng insulin and maximal glucose 

uptake were inversely related (r=0 ,65, p< O.OOS). Insulin concemralion corresponding 

to ilalf·maximal uptake was normal (6 77 vs 654 pM) and did nol vary wit h obesity 

duration. Abnormal insulin response to meals is an early metabolic <111Cralio ns in 

obesity, followed by lhe co ·devl.! lop mCIlI of insulin resislarlCl) ;Ind la !; l ing 

hypcrinsulincrni tI 
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