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We have measured Zinc (Zn) levels in different tissues of cas- 
trated rats (CR) fed purified diet containing 100 pp Zn for 6 wks 
with and without injection of testosterone (T) enanthate (20 mg 
IM) 2 wks prior to sacrifice. CR had very low serum T (0.6f 0.1 
nglml) as compared with the controls (8.2 * 0.7 ng/ml) and T ad- 
ministration restored serum T to normal levels (9.1 * 1.1 nglml). 

Serum Zn Hair Zn Liver Zn 
(mcgX) (mcglg) (mcglg) 

CONTROL (15) 261 * 23.8 250.7 * 16.3 57.1 * 4.5 
CR (17) 146.7 f 16.0 164.0 * 9.0 35.7 * 5.4 
CR + T (18) 215.9 * 39.0 270.0 f 20.0 47.8 * 9.7 

Pancreas Zn Jejunum Zn Urine Zn 
(mcglg) (mglg creat) 

CONTROL (15) 57!~2/~$.7 41.2 * 12.3 1.8 f 0.5 
CR (17) 38.9f 8.7 27.8r 9.8 2.1 * 1.1 
CR + T (18) 50.6 + 8.5 35.7 2 3.2 1.43* 0.3 
After castration, serunn and tissue Zn levels were significantly 
decreased with concomitant increase in urinary Zn (see Table). 
Administration of T to CR increased the serum and tissue Zn lev- 
els almost to the normal level. Since food intake was similar in 
all groups, T in CR may have increased Zn retention. These re- 
sults strongly suggest a positive relationship between Zn and T 
metabolism. 
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We have shown that, children with constitutional growth delay 

(CGD) have reduced zinc concentration (Zn C) in hair (160.6 f 
31.0 ug/g) and that oral testosterone (T) administration resulted 
in raising the Zn C (189.2 * 10.4 ug/g) . Furthermore, a linear 
relationship between serum T and hair Zn C (r=0.65) was found. 
Zn supplementation to children with low hair Zn C produced a mar- 
ked improvement in their growth hormone (HGH) responses to stan- 
dard stimuli and in their rates of growth, suggesting an influ- 
ence of Zn in HGH synthesis or release. To further understand 
these relationships between Zn and hormones we have measured hair 
Zn C and urinary zinc excretion (U Zn E) in 30 children with HGH 
deficiency (HGH-D) before and after HGH administration (0.1 ulkg) 
three times a week x 3 months),and in 26 children with juvenile 
diabetes mellitus (JDM). Children with HGH-D and JDM had a sig- 
nificant lower hair Zn C (HGH-D: 147*32, JDM: 141f31 ug/g) than 
age-matched control children (185*23 ug/g) . Following HGH ad- 
ministration to HGH-D children there was an increase in the hair 
Zn C (168.7f36.1 uglg) with concomitant decrease in the U Zn E 
(514*170 ug/g creat. before, and 353*162 ug/g creat. after). U 
Zn E in children with JDM (1449k550 ug/g creat.) was markedly in- 
creased in spite of the lower hair Zn C. These results suggest 
that the anabolic hormone status (HGH, insulin, testosterone) is 
directly related to the zinc nutritional status. 
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Growth hormone deficiency has been reported in 10-20% of Rus- 
sell-Silver dwarfs. Two siblings with all the classical features 
of Russell-Silver Syndrome were low in growth hormone (insulin- 
arginine stimulation test), and blood and hair zinc (Zn). They 
received 50 mg elemental Zn orally each day for 2 months and 50 
mg weekly for 4 more months. Growth hormone and Zn determina- 
tions were repeated at 6 months: 

GH PEAK (ng%) ZINC LEVELS 
Patient A Insulin Arginine Hair (,,ug,'gm) Blood (,vg%) 
Before 11 20 94.7 80.7 
After 29 31 175.0 140.0 

Patient B 
Before 12.7 20 114.8 66.2 
Af.ter 20.5 20.5 173.7 125.0 

It appears there is a direct relationship between the growth hor- 
mone response and Zn nutritional status. We have data indicating 
that growth hormone therapy increases hair Zn and decreases uri- 
nary Zn in children with growth hormone deficiency. These two 
children provide new data indicating that there are patients 
whose growth hormone production is affected by their Zn nutri- 
tional status. 
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Measurement of serum insulin levels by RIA in insulin dependent 
diabetes (IDD) is limited by interfering antibodies. Total circu- 
lating insulin (TI) can be measured after acidification of the 
serum to release bound insulin and treatment with polyethylene 
glycol (PEG) to remove binding proteins. Treatment with PEG be- 
fore dissociation allows measurement of free insulin (FI). TI and 
FI did not correlate with the administered dose (U/kg) in 64 IDD. 
FI was present 24 hrs. after the first dose in 12% (7/61) of IDD 
taking twice a day insulin and 38% (76/202) of IDD taking a sin- 
gle dose. Circulating TI did not correlate with either coexistent 
fasting plasma glucose (FPG) or hemoglobin AlC ( ~ b ~ l ~ ) .  However, 
the FI levels for those with FPG <200 mg/dl and HbAlc <G% were 
significantly greater than levels found in association with FPG 
>ZOO mg/dl and HbAlC >8%. Five IDD youth had FI determined every 
1 to 4 hrs. throughout 24 hrs. FI levels associated with FPG <150 
mg/dl after an 8 to 10 hour fast were 20 to 30 ~U/ml. Plasma glu- 
cose levels <I50 mg/dl were achieved during the fed state with FI 
levels of 40 to 60 pU/ml. Ten IDD children with measurable TI 
(202.3+69pu/ml) had no measurable FI and moderate to large urine 
ketones. Forty of 196 children were noted to have moderate to 
large acetone in the first morning urine and had no FI. Ketosis 
is associated with absence of circulating FI even in the presence 
of supraphysiologic levels of bound insulin. The quantity of cir- 
culating FI is an important determinant for effective metabolic 
control of IDD. 
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The course of the female infant herein presented indicatesthat 
glucagon (G) deficiency was the cause of severe hypoglycemia; 
only two such causes (from Europe) have previously been described. 
She presented acutely at age 5 mos. with an abnormal cry, inspi- 
ratory stridor, a blood sugar (BS,mg/dl) of 30, and serum insulin 
I U m l  < 5. Subsequently, BS was persistently 15-30 and 
simultaneous I = < 5-10. Growth hormone, cortisol, catecholamine, 
and thyroxine were normal and there was no ketoacidosis or hepa- 
tomegaly. Intravenous (IV) (G) induced a BS rise.of 45 in LO 
mins. and an I.V. push of alanine (250 mglkg) did not cause a 
rise in the BS over a two hour period. After frequent feedings 
and diazoxide (to 30mglkgld) failed to control the BS, a 90% 
pancreatectomy was performed for suspected hyperinsulinism. The 
gross and microscopic appearance of the pancreas was normal ex- 
cept that immunofluorescence revealed reduced numbers of &and 
B cells. Serum G (by RIA after extraction) was undetectable in 
the only preoperative (pre-OP) value obtained, when BS = 18 and 
I < 5. Hypoglycemia presisted post-OP, and on two occasions no 
G was detectable when I was (5 and BS 30. Also, no G was detect- 
able in q15 min specimens x 4 after an IV push of 250 mglkg of 
arginine. IV G at 8 nglkglmin stabilized the BS both pre-and 
post OP. After failure to respond to diazoxide post OP, nomogly- 
cemia has been maintained with sub Q protamine zinc G (0.5 me/ 
kgld in two divided doses) and supplemental carbohydrate feedings. 
~u~epf~f~infi; as a cause of i fantile h cem a s u d be ruled pancreatectomy Por suspec~82~k$perfnsu?~n%sm. 

INCREASE IN CAPILLARY BASEMENT 'IEMBRANE WIDTH IN PAR- 
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Heredi tary  fac to rs  r e l a t e d  t o  HLA antigens p lay  a r o l e  i n  de- 
termin ing r i s k  f o r  development o f  type I diabetes. Asymptomatic 
f i r s t  degree r e l a t i v e s  o f  d i a b e t i c  pa t ien ts  were inves t iga ted  t o  
determine whether any abnormal i t ies could be associated w i t h  HLA 
haplotypes. Muscle b iops ies were performed t o  ob ta in  measurements 
o f  the w id th  o f  the c a p i l l a r y  basement membranes i n  16 type I dia -  
b e t i c  ch i ldren,  16 o f  t h e i r  unaf fected s ibs and 38 parents. Two 
diabetic children had c a p i l l a r y  basement membranes greater  than 
2000 A and the mean w id th  o f  the c a p i l l a r y  basement membranes was 
no t  d i f f e r e n t  i n  a f fec ted  compared t o  unaf fected sibs. I n  con- 
t r a s t ,  the c a p i l l a r y  basement membranes i n  the parents were con- 
s iderably  l a rge r ,  w i t h  14 o f  the  38 parents (37%) having measure- 
ments greater  than 2000 A. The c a p i l l a r y  basement membrane w id th  
i n  the parents co r re la ted  w i t h  the  presence o f  the ant igen HLA- 
DR4. The mean c a p i l l a r y  basement membrane w id th  i n  OR4+ parents 
was 2026 + 350; t h a t  o f  OR4- parents was 1642 + 333A. The d i f f e r -  
ence was Ti ighly s i g n i f i c a n t  ( p  <0.001). There was no c o r r e l a t i o n  
o f  c a p i l l a r y  basement membrane w id th  w i t h  HLA-DR3. The data sug- 
gests t h a t  a r i s k  f a c t o r  f o r  type I diabetes associated w i t h  HLA- 
DR4 was l i n k e d  i n  parents o f  type I d iabe t i c  pa t ien ts  w i t h  an 
asymptomatic increase i n  c a p i l l a r y  basement membrane w id th  i n  the 
absence o f  any c l i n i c a l  evidence o f  diabetes. The poss ib le  r o l e  
o f  these abnormal i t ies i n  pathogenesis o f  type I diabetes and i t s  
vascular complicat ions must be considered. 
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