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Abstract: The status of chromium as an essential nutrieahisngoing debate despite its widespread use adesugnt.
Chromium supplement has been reported to improweoge tolerance, insulin action and promote weliggg. This study
examined the effect of given high concentrationglo¢ose D to chromium picolinate pretreated idtse albino wistar rats (36)
fed a standard diet for approximately 6 weeks, gy (170-210g), were used for this study. Afteogarnight 12 hours fasting,
the rats were divided into 2 groups (A and B). Gneup A rats, further divided into 6 sub groupshoée rats each, received oral
glucose load of (0, 5, 10, 20 40 and 80 g/kg ofybwdight) respectively within 3 hours. While groBpats, were all pre-treated
with 4pg/kg of chromium picolinate one hour prioadministration of concentrations of glucose Bimilar manner as in group
A, respectively. Plasma insulin, plasma and urineage measured after 24 hours, showed no statistgnificant differences
(P>0.05) in the mean plasma glucose, urine glua plasma insulin levels between the groupsohtlasion, Chromium
picolinate does not appear to improve insulin $eftgiand change plasma glucose level.
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between chromium and glucose or insulin concenwtnati
for non-diabetics, and inconclusive results forbeiics
(Althuis et al, 2002). Interestingly, this studyshaeen

nature, occurring in air, water, soil and biologicmterials, challenged by Kalman D.S (2003) because it excluded

over a range of concentrations. Chromium picolipateSignificant results. Over the years, there has been
derived from chromium (IIl) and picolinic acid is a considerable interest on whether or not that chuomas an

chemical compound available as a nutritional supplet gssential element could p.oFentiate insullin actiod {hus,
to prevent or treat chromium deficiency. Severaidigs influences cgrbohydrate,.hpld and protein metaoliThe
have reported beneficial effects of chromium oncgae Nature of this relationship however, has not belearly
tolerance and or lipid metabolism. Chromium dietanyfi€fined and findings gave mixed results. A studyGunton
supplements use is especially popular among patigith et al, (2005)_ fOL_Jnd no beneficial effect of_chr_omlu
Type 2 Diabetes Mellitus (T2DM) or those attempting supplementation in the treatment of people withairgd

lose weight (Shapiro and Gong, 2002). It has beported glucose tolerance despite incrgases in serum chromi
(Martin et al, 2006) that Chromium picolinate levels. Also recently, (Masharani et al, 2012) heaorted

supplementation in subjects with (T2DM) who areinigk that pharmacological doses of chromium picolinatrapy
sulfonylurea agents, show significant improvement jdo _not improve insulin sensitivity in normal noradetic
insulin sensitivity and glucose control as wellsignificant ~ Subiects. However, Balk et al. (2007) have showat th
attenuated body weight gain and visceral fat actatiom. ~ Chromium  supplementation  significantly  improved
However, despite those claims, a meta-analysis Slycemia among patients with diabetes. Studies inges

chromium supplementation studies showed no asgmmiat 2'd Geohas  (2006) have shown that chromium

1. Introduction

Chromium is a transitional element that is ubiqustdn
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picolinate/biotin  supplementation may represent asubsequently incubated in metabolic cages and wdxder

effective adjunctive nutritional therapy to peoplath
poorly controlled diabetes and with the potentiar f
improving lipid metabolism.

Therefore, since existing information from sevestaidies
are often confusing and misleading, the presediestuvere
performed to investigate the effects of chromiumghrcose
concentration and glucosuria (a condition whiclkriswn to
occur when renal threshold for glucose is exceededat.
This study was to determine whether consumption
chromium picolinate prior
concentrations of glucose D, alters glucose matahol
significantly in albino rats.

2. Materials and Methods

Chromium picolinate tablets were purchased frony&ol
Vitamin and Herb, UK while insulin RIA kit was fromP

for 24 hours, thereafter, blood and urine samplesew
collected for determination of glucose using
spectrophotometer based on glucose oxidase method a
described by Trinder, (1969). Plasma insulin waasueed
using MPBiomedicals Immuchéfi Radioimmunoassay
kit as described by the manufacturer. It involves tise of
Lyophilized insulin labeled with iodine-125'4), anti-
insulin coated tubes, insulin standard prepare¢h$ulin
diuffer(phosphate buffered saline solution at pH 7.0

to administration of highcontaining horse serum, with 10% sodium azide as

preservative), insulin controls supplied in phogpha
buffered saline containing bovine serum albumim) agsay,
the lyophilized insulin®3 was reconstituted with 5.0ml of
distilled water and allowed to sit at room temperatfor
60 minutes. The reconstituted insulin tracer solutivas
poured directly into a clean glass flask. The tramdution
vial was washed out three times with buffer andwiashes

Biomedicals, New York. The assay kit for glucoseswaadded to the glass flask. The remaining buffertamuvas
from Randox Laboratories, Co-Antrium, UK. All other added to the flask and mixed thoroughly. All stadda

reagents were of analytical grade.

2.1. Experimental Animals

coated tubes and insulfA@ were brought to room
temperature prior to use. The required number df an
insulin tubes was placed in a test tube rack. The®uL

Male, albino wistar rats (36), weighing (170_2109)'each of insulin standards, control and samples wadded

obtained from the Animal House, Department

Pharmacology and Toxicology, University of Port-ttaurt,
Nigeria were used for this study. The animals weraesed
for two weeks under similar conditions in standeades at

of0 their respective tubes. Thereafter, 900uL ofcé&ra

buffer solution was added to all tubes. After thalhtubes
were vortex thoroughly and incubated at room terupee
for 18 hours. Thereafter, all tubes were decanted a

controlled atmosphere to acclimatize with 12 hourdlotted except the total count tubes. The radivaygtcount

light/dark cycle prior to commencement of the shsdi
They were approximately 5—6 weeks old at the begnn
of the studies. The rats were fed a standard aietibitum
(animal feed), and each animal had free accessriking
water.

After an overnight 12 hour fasting, the rats weirgde:d
randomly into 2 groups (A and B) of approximatetyual
initial mean body weights and identified by tailttte

was done in a gamma counter for one minute. The
concentration of insulin was obtained from a staddarve
where % bound was plotted against concentration.

Statistical Analysis: The results were expressdati@snean
and standard deviation and were analyzed usingttisents”
tests. The difference in mean at P>0.05 was camside
statistically not significant.

(marks). Then blood samples were collected fronh tai3. Results

bleeds from each rat for measurement of plasmaogéic

and insulin levels. The rats in each group werghéur
divided into 6 subgroups consisting of three ratshe(in
group A, subgroups are A1-A6 while in group B, sutgps
are B1-B6). Thereafter, the rats in group A, reedivoral
glucose load (0, 5, 10, 20 40 and 80 g/kg of boayght)
respectively within 3 hours. While group B rats,revall
pre-treated with 4pg/kg of chromium picolinate dreur
prior to oral administration of doses of glucosénZimilar
manner as in group A respectively. The

3.1. Effects of Chromium Picolinate and Increase Oral
Glucose Loads on the Rats Behavioral Pattern

No noticeable changes were observed in the belavior
pattern of the rats 24 hours after oral adminigtnaiof
chromium picolinate and glucose D even with inceeas
doses of glucose D. No visible changes with regamhset
of pallor, sedation, respiratory distress, comaeath were
noticed 24 hours after the onset of the studies.

rats were

Table 1. Fasting glucose and insulin levels of rats assibaed arranged as (Group A) and those for (Group B)

Group A Rats (For glucose load

Group B Rats (For administration of chromium

U only) Mean £SD (n=18) picolinate & glucose load) Mean +SD(n=18) FREIE
Fasting blood glucose level (mmol/L 4.32+0.24 4.29+0.35 P> 0.05
Fasting plasma insulin level (mIU/L) 15+£3.2 16+1.8 P>0.05

Note: the values are Mean * SD while P>0.05 ingg#hat difference in their mean values is stailji not significant
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3.2. Effects of high concentrations of glucose D given to glucose loads (Group B) is shown in Table 3. Thaulte
Chromium Picolinate pretreated ratson I nsulin, show that there was no statistical significant etéhces
Plasma and Urine Glucose Levels (P>0.05) in the mean plasma glucose level and urine

_ glucose levels between the groups (See tables 23and
The plasma glucose levels (Mean + SD) of rats fatd w Figure | show a plot comparing the plasma insutivels
varying concentrations of glucose D only (Group A)ean + SD) between the rats fed with oral gluclsels
compared with those fed with 4pg/dl chromium picate only (Group A) and those fed with 4ug/dl chromium
prior to administration of oral glucose loads (QdB) IS picolinate prior to administration of oral glucoseads
shown in Table 2 while the 24 hours urine glucaeseels (Group B). According to the figure shown, there vedso

(Mean + SD) of rats fed with varying concentratiools ,, gjgnificant difference observed in plasma inslivels
glucose D only (Group A) compared with those fedhwi (mean) between the two groups.

4pg/dl chromium picolinate prior to administratiohoral

Table 2. Plasma Glucose levels of rats fed with oral gludosels only (Group A) compare with those fed witlg/ll chromium picolinate and oral
glucose loads (Group B).

Dose of Oral Glucose Plasma Glucose levels (mol/L)

L Group A (Glucose load only) (n=3 Group B (4pg/kg chromium picolinate & P-value
CelmmSEiE (@) each) Glucose load) (n=3 each)
0 3.03+0.38 1.92+0.29 P>0.05
5 4.59+0.57 4.05+0.69 P>0.05
10 5.47+2.09 4.71+0.68 P>0.05
20 5.90+1.28 5.53+0.78 P>0.05
40 6.47+1.57 5.78+0.18 P>0.05
80 7.13+1.25 6.78+0.54 P>0.05

Note: the values are Mean + SD while P>0.05 ingg#hat difference in their mean values is statilji not significant

Table 3. The 24 hours collected urine glucose levels tf fad oral glucose loads only (Group A) comparth wiose fed 4pg/dl chromium picolinate and
oral glucose loads (Group B).

Dose of Oral Glucose Urine glucose levels (Mean + SD) (mol/L)

L Group A (Glucose load only) (n=3 Group B (4pg/kg chromium picolinate & P-value
BRIIEEEE (ELE) each) Glucose load) (n=3 each)
0 0.18 £ 0.02 0.15 +0.02 P >0.05
5 0.77 £0.29 0.50 +0.04 P>0.05
10 1.37+0.2 1.19 £ 0.06 P>0.05
20 5.7+2.15 5.32 +0.05 P>0.05
40 7.93+7.16 6.39 + 0.08 P>0.05
80 24.3 + 1.56 22.50 £ 0.15 P>0.05

Note: the values are Mean + SD while P>0.05 ingg#hat difference in their mean values is statiiji not significant

190 found no evidence that chromium picolinate had ifigmt
Plasma oo 5 impact on the concentration of plasma glucose @ rdis.
level .o Several previous studies have examined the effetts
ey chromium supplementation on glucose metabolism with

+ GroupA inconsistent results, with some studies reportingositive

] H GroupB effect on glucose and/or insulin levels whereasrstfailing to

el show benefit. This is most likely due to signifitamriability

€0 1 among these studies with respect to the preparatidnrdose

40 s v . of chromium given, the duration of use and the ystud

0y population. In this study, we use rats because# @asier to

0 ‘ ‘ ‘ ‘ control their feeding pattern and life style effeely. Whereas
0 20 0 &0 & most of the studies have been in patients withetiainellitus
Oralglucose administered (&/kg body welght) (Balk et al. 2007: Phung et al, 2010), while sotneliss have

Figure 1. Plasma insulin levels (mean) of rats fed varyingaentrations  been performed in patients at high risk of develgpliseases,
of or.al glucose Iogds only (Grogp A) and those feh/kg chromium such as Impaired Glucose Tolerant (IGT), obesitg family
picolinate and varying concentrations of oral glsedoad (group B). history of Type 2 Diabetic Mellitus (TZDM) (Andenscet al,

. . 1991; Cefalu et al. 1999). However, our findingnisiguing
4. Discussion because some other studies were also unable tondeate
any beneficial effect of chromium picolinate suppémtation

In investigating the effects of given high concatitins of on glucose metabolism (Amato et al. 2000; Mashaztiail.

glucose D to chromium picolinate pretreated albias, we
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2012) despite claims of it beneficial effects. [3]
This study also examined the effect on the conatatr
of plasma insulin in chromium picolinate pretreateds
given high concentrations of glucose D. This stémynd
no significant sensitization or amplification oractges in
the plasma insulin levels compared with those noeéry
chromium picolinate. However, the result of thisidst
shows that the plasma insulin levels were lowehigher
oral doses of glucose. This is consistent withreport by
Craighead (1994) that insulin receptor activityre@ase as [5]
plasma insulin levels fell. This suggests that viftbrease
in the plasma glucose levels, there was also iser@athe
uptake of insulin by insulin receptor resultinganfall in
plasma insulin levels. Although, there are studieff]
suggesting that chromium can improve blood sugatrob
and insulin sensitivity among diabetics. Most stsdiound
no such effects among non-diabetics subjects (Arattd.
2000; Balk et al. 2007). Hence, we suggest thedrium
picolinate does not increase insulin binding tdscelven
though there was increased insulin receptor numbers
The rise in plasma glucose levels of the rats asvshn
this study resulted in glucosuria which increaseith w (8]
increase in oral glucose load. Glucose is usudtbréd by
the renal glomeruli and almost totally reabsorbegdthe
kidneys tubules. Hence in the rats, the renal tulesfor
glucose was exceeded for both groups.

(4]

(7]

(9]

5. Conclusion [10]
In conclusion, administration of chromium picolieain

rats prior to given high concentrations of gluc@ealoes

not improve insulin sensitivity or influence chasga the

glucose level in the rats. Hence, extensive studits [11]

chromium status in normal subjects and pre-diabetic

should be undertaken.
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