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Absiract  —  Fasting serum  chromium, total cholesterol,
HDL-cholesterol, LDL-cholesterol, triacylglycerel and blood sugar
were determined in fifty two diabetic patients with no other
orpanic diseases ard compared with those oblained from a
control group including fourty two healthy volunteers matched for
age, sex and baxdy mass index (BMI}. Fasting serum chromium
and HDL-cholesterol were significantly lower in patients than in
controls (p<0.0001 and p<0.001 respectively), but the mean
trigcylglycerol concentration was significantly higher in patients
thar in  contrels (p<002). Mean total cholesterol and
LDL-cholesteroi values were not significanlty different in the two
groups. Mean intake of energy, proteins, fats ard chromium,
estimated by the 24 hr dietary recall method were not
significantly different in the two groups. We demonstrated that
despite an adeguate intake of chromium, the fusting serum
chromium was lower in diabetic patients than in confrel subjecty,
Chromium  deficiency in  diabetic patients may act as a
contributing factor in agpravating the disease’s complications,
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INTRODUCTION

Chromaum {Cr) s an essential trace clement for
human that s involved in carbohydrale and lipid
metabolism. Deficiency of this trace metal has been
implicated as a cause of diabetes meflitus. Human
sustained on total parenteral nutrition with inadequate
Cr have developed a Cr-responsive diabetes (1), Certain
data also suggested that impaired utilization of Cr may
be @ possible cticlogy for gestational diabetes mellitus
(2). Cr supplementation significantly decreased blood
glucose concentration within 24 hr (3). Cr, as a
constituent of glucose tolerance factor {GTI7) can play a
role as a cofactor for insulin, facilitating #1s binding with
s receptors and amplifving all known effect of insulin
(4,5) since adequate amounts of Cr can improve glucose
1oferance in the majority of people with elevated blood
glucose concentrations as long as they still secrele insulin
{6). Jeejeeboy et al (1) confirmed the efficiency of Cr by
treating an insulin resistant diabetic with pauent Cr
supplementation only. Morc recently, Cr
supplementation has been reported 1o improve glucose
tolerance, and  circulating  insulin and  glucagon 10
nyperglyeemic patients (7) and o reduce hyperlipidemia,
The purpose of this study was o determine serum
concentration of Cr and possible relationship between
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Cr, triacylglycerol, HDL- and LDL-cholesterol in
patients with diabetes mellitus. We also studied the
intake of Cr in our patients and cantrols and compared
the results obtained with  Recommended Dietary
Allowances (RDA).

MATERIALS AND METHODS

52 patients (30 men, 22 women) consulling Tehran
Endocrinology and Metabolism Institute, with no other
organic discases, especially disorders of thyroid and
kidney were chosen and compared with a coatrol group
inciuding 42 healthy velunteers (23 men, 19 women)
matched for age (439-159 and 41.8-13.4 years
respectively), sex and BMI (23.8-3.1 and 24.3-3.3 kg/m”,
respectively). A fasting blood sample was taken from
each person. In the sample, serum Cr was measured
with furnace atomic absorption  spectrophotometry.
triacylglycerol - and  total - cholesterol by enzymatic
methods  (using  lipase-glycerokinases  and  esterase-
oxidase,  respectively).  HDL-  cholesterol by a
precipitation method, LDL-cholesterol with an iadirect
method (8) and glucose with @ condensation method ().
To determine the food intake. the 24 hr dictary recall
method  was  uwsed and  the amount  of  coergy,
carbohydrates, protemns, s and Cr owere caleulated
using a computer, (N3 program). Differences between
groups were compared statistically with Student’s 1-1est
and using lincar  regression  analysis.  Correlation
coefficients (r) were calculated to test dependence of
fasting serum  Cr with  triacyiglyeerol,  HIDL- and
LD L-cholesterol, fasting blood sugar and intake of Cr.

RESULTS

Concentration of serum Cr, total cholesterel. HHDILL-
and  LDL-cholesterol, trincylglycerol and  glucose  in
patients and controls are shown in Tuable 1.

Mean intake of cnergy, proteins, fms and Crowere
not significantly different in the two groups (Table 2).




Table 1. Serum chromivm, 1otal cholesterol. HDL- and LDL-
cholesterol triacylglyeerol and glucose in diabetic patients and control
subjects.

Convals {n=42 Patiens (n=32)

mean SD mean s5b P
Chromium {z g) 0 001 0113 001 <0000
Total chalesterel (mg/dl} 16630 2380 161,30 2180 NS
HDL-cholestersl (mgidly 38,10 11,90 30,30 1000 <0001
LDL-cholesterol (mp/dly 103,80 2480 99,60 2420 NS
Friacviglveerol (mgidly 120,70 60,80 15580 7770 <0002
Fast blood sugar (mgidl) 8L6 8.2 882 8lL3 <001

Table 2. Mean intake of energy, carbohydrates, proteins, fats and
chromium in diabelic patieats and control subjects.
Copuak {n={2} Patients (p=32}
mein SD mean 5D P

Frergy (Keal) 2194 8177 18682 8072 NS
Carbaohydrates {g) 3023 1258 2453 105.3 <{.02
Proteins () 76.6 360.7 79.6 199 NS
Fats (g) 757 358 63.2 38.2 NS
Chromium {g) 209.2 92 197.2 87.5 NS

No correlation was {found between concentration of
Cr and cholesterol, Cr and HDIL-cholesterol, Cr and
1.DL-cholesterod, Cr and triacylglyeerol and between Cr
concentration and intake of Cr,

DISCUSSION

It is well known that insufficiemt dietary Cr intake by
free lving individuals leads 1o impaired glucose and §ipid
metabelisms, elevated circulating insulin and decreased
insulin receptor number (10). In this study, Cr intakes in
the two groups were nol significantly different. ‘The
mean daily intake of Cr for patients was of 197.2-87.5 up
and for controls of 209.2.92.2 ug which arc safe and
wdequate Crointakes according 10 the recommendations
of the National Accademy of Sciences (50-200 pg/day)
(11). The Iranian diet is richer in Cr than the standard
North American dier which was estimated to contain less
than 30 wg/day (12). Serum concentration of Cr in our
patients was significantly Jower than in conirol subjects.
These data demonstrate that despite an adequate intake
of Cr, the fasting serum Cr was iower in diabetic
palients than in control subjects. Previously, Morris and
cowarkers (13,i4) reported that Cr concentration in
randomly chosen plasma is lower in diabetic than in
control subjects. Hambidge et al (i3) reported that hair
Cr concentrations of diabetic, insulin requiring children
were significantly lower than those of normal subjects.
Diabetes meltitus with depletion of Cr store in response
to increased blood glucose eventually lead (o a decrease
in serum Cr and cause Cr déficiency in diabetic subjects
(16). Cr deficiency has been also associated with lipid
abnormalities.
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In fact, Cr may have a role in maimtaining serum
lipid perhaps because of its effect on normal glucose
tolerance and normal insulin sensitivity (17). Moreover
many studies strongly suggest a  link between Cr
deficiency and arteriosclerotic heart  disease  (18,19).
Riales and  Albrink  (20) reported that Cr
supplementation after 12 weeks leads to increase
HDL-cholesterol  form 33 to 39 mgdl  Since
atherosierosis s commen in patients with diabetes
mellitus and is one of the primary cause of death in
these patients and since HDL-chotesterot is a protective
facior against arleriosclerotic heart discase {(21), a
supplementation with Cr may have a protective effect.

Several studies have reported a beneficial effect or
Cr on serum lipids. Lee and Reasner (22) were the first
to report a significant reduction in serum triacylglycerol
in a group of non insulin dependent diabetes mellitus
patients treated with Cr. The average reduction in
triacylglycerol  concentration was of 17.4%. But no
differences were noted in LDL- and HIDL-cholesterol
concentrations by these  authors.  Mean  serum
triacylglycerol in our patients were significantly higher
than in controls. Insulin is an activator of the lipoprotein
lipasc which is responsible of hydrolysis of triacylglycerol
to fatty acids and glycerol and is required for the entry
of fatty acids into adipose tissue.

Therefore, Jack or absence of insulin leads 1o
inhibition af lipoprotein lipasc. Meoreover,
HDL-cholesterol in our patients was significantly lower
than in controls. 1t was reported that composition of
HDIL may be altered by triacylglycerol enrichment, The
Lower HDL-cholesterol concentration observed in our
paticms may also be attributed to their Cr deficiency
since an increase in HDL-cholesierol concentrations was
reported by Riales and Albrink (20) after Cr treatment
in 23 heatlhy volunteers. In the present study scrum
triacylglyceral  concentration  was  significantly  more
clevated in patients than in controls. This may also
contribute to reduction of HDL-cholesterol in scrum.
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