Journal of Food and Nutrition Research, 2016, Vol. 4, No. 8, 535-542

Available online at http://pubs.sciepub.com/jfnr/4/8/8
©Science and Education Publishing
DOI:10.12691/jfnr-4-8-8

SXSULSL-

Science & Education
Publishing

A

Effect of Chromium Picolinate Supplementation on
Diabetic Profile and Nutritional Status of the Type-2
Diabetic Adult Population — A Randomized Controlled
Trial

Hajra Ahmad®, Zaheer Ahmed"”, Rezzan Khan?

!Department of Home & Health Sciences, Allama Igbal Open University Islamabad, Pakistan
2Consultant Nutritionist, Shifa International Hospital, Sector H-8/4, Islamabad, Pakistan
*Corresponding author: zaheer_863@yahoo.com

Abstract The health impacts of Chromium Picolinate (CrP) have been searched by various researchers
particularly focused on management of Type-2 Diabetes Mellitus (T2DM) with the conflicting results. The objective
of the present study was to investigate the role of CrP on management of T2DM. It was a randomized controlled trial
(RCT). Two groups of newly diagnosed Type -2 diabetics between the age brackets of 40-65 years were randomly
selected from diabetes clinic. One group was exposed to 200 pg of CrP per day and the other was given a capsule of
inert material as placebo having no impact on diabetic profile. The intervention duration was 03 months followed by
one month as washout period. The outcome variables were biochemistry related to diabetic profile, clinical signs
symptoms and toxicity if any. Dietary profile and anthropometrics were used for nutritional assessment. The study
revealed that 82.7% of the subjects had family history of diabetes among which 59.6% were close relative. 98.1%
were suffering from some kind of stress. Diabetic profile such as FPG, HbAlc and insulin levels improved in terms
of normality after three months in treatment group, but did not come to the normal acceptable range e.g. The FPG
dropped from142.85+17.71 to 130.42+32.68 mg/dl with a significant P value of 0.003 within the phases. Other
health indicators such as lipid profile, blood pressure and clinical signs symptoms also improved and more in
treatment group. Dietary counseling showed positive effects on food intake. Renal and hepatic profile showed no
signs of toxicity in treatment group. The study concluded that CrP combined with dietary counseling had positive
effect on diabetic profile of the newly diagnosed T2DM patients. The clinical signs and symptoms were improved.
No hepatic and renal toxicity was observed.
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1. Introduction

Chromium in its different forms is a commonly utilized
mineral supplement also used by the T2DM patients for its
management and control as its role is attributed to glucose
homeostasis [1,2]. Chromium Picolinate (CrP) is a
synthetic salt form of Chromium Chloride, in which
Picolinic acid may serve to improve chromium absorption
[2].

CrP has been used in varying doses to improve diabetic
profile of the T2DM patients. Supplemental dose of CrP
up to 100-1000 pgms per day has been safely given to
human subjects [3,4]. Since CrP is absorbed better
therefore, picolinic acid has been approved as a chelator
for better utilization of chromium. This is synthesized
from an amino acid (Tryptophan) in kidney cells and
brewer’s yeast and is also present in intestinal cells and

human milk. Thus, picolinic acid may be a naturally
produced molecule that facilitates the absorption and
transport of ions and has become a popular nutrient as
well as therapeutic agent for T2DM[5].

Type 2 Diabetes Mellitus (T2DM) affects 95% of the
diabetic population [6]. It refers to a group of metabolic
disorders characterized by elevated blood glucose levels,
and is one of the leading five causes of mortality world
over. It may lead to multi organ dysfunction. Its etiology
among humans is multifaceted, starting from genetics to
lifestyle [7].

It is one of the chronic diseases and at present is
strongly considered to be an outcome of the genetics and
environmental factors [8]. Previously it was associated
with affluence, but the concrete evidences are now
contrary to it, as it is equally present in developing
countries as well [9,10]. In 2013 about 382 million people
suffered from T2DM over the globe and an upsurge of 592
million is expected by 2035 [11].
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T2DM being a chronic & complication prone disease
requires lifelong management, which puts a significant
financial burden on the sufferers [12]. Positive change in
lifestyle, dietary habits, cost effective drugs, efficient
supplementary& complementary therapies are among
current concerns, and therefore strategies are being
designed to control it [13]. CrP supplementation is one
among the options but the meta-analysis of studies on its
supplementation in T2DM have contradictory statements
related to its effect on lipid profile and glycemic
management among diabetics [14]. Therefore further
studies are needed to explore the issue.

Chromium is an essential nutrient involved in normal
carbohydrate and lipid metabolism. It influences glucose
metabolism by potentiating the action as taking part in
insulin signal amplification mechanism [15]. It has been
claimed to act by one way or the other by; (i) increase in
the number of insulin receptors, (ii) increased binding of
insulin to its receptor and (iii) increased activation of the
receptor in the presence of insulin[16] Thus chromium can
be claimed as one of the “master” nutrients for controlling
blood sugar in diabetic individuals. It may also be
responsible to reduce myocellular lipids and enhance
insulin sensitivity in individuals with T2DM [17].

A Meta-analysis of seven RCTs, which met the criteria
of RCT study design concluded that chromium lowers
fasting blood glucose levels but have no effect on HbAlc,
lipid profile and BMI of the diabetic patients [18]. The
researchers from related reviews concluded that the data
for individuals with diabetes are uncertain. Therefore
RCTs in well-characterized, at-risk populations are
necessary to determine the effects of chromium on glucose,
insulin, and HbAlclevels. The present study was designed
to evaluate the effect of CrP on diabetic profile and
nutritional status of the newly diagnosed T2DM patients.

2. Materials & Methods

The study design was a Randomized Controlled Trial.
The selected subjects were studied in three phases; i.e. at
baseline, by the end of 90 days treatment period and at the
end of 30 days washout period. A parallel placebo group
was also studied on the same parameters. The flow
diagram showing complete picture of the subjects enrolled,
completers and dropouts in three phases of the study is
depicted in Figure-1. Initially 60 patients were enrolled for
intervention. Eight were dropped at the initial stage due to
various reasons therefore fifty two were randomized for
intervention i.e. 26 in each group. By the end of
intervention 17 were dropped in total, 13 from placebo
and only four from CrP group. The dropout rate was less
in treatment group showing better impact of CrP on
management of T2DM.

2.1. Locality and Population

The study was conducted at diabetes clinic of Medical
Outpatient Department (OPD) of Pakistan Institute of
Medical Sciences (PIMS), Islamabad, Pakistan. Male and
female subjects falling within the age bracket of 40-65
years having newly diagnosed T2DM constituted the
study population.

2.2. Sample Size and Sampling Technique

A sample size of 52 newly diagnosed T2DM patients
not yet put on any treatment were included in the study
population. The subjects were divided into two groups i.e.,
placebo and CrP; 26 subjects were allotted to each group.
They were diagnosed as diabetic by the attending
physicians, on the basis of fasting plasma glucose (FPG)
according to the criteria given by American Diabetic
Association (ADA) [19].

ASSESSED FOR ELIGIBILITY (N=60)

Excluded (N=8)

Reasons:

1- Refused to participate (N=2)

2- Did not come back after the|
initial visit (N=6)

_Randomized (N-60).

Allotted Chromium (N=26) Allotted Placebo (N=26)

1- Discontinued at Phase 2 (N=2)
2- Discontinued at Phase 3 (N=2)

1- Discontinued at Phase 2 (N=7)
2- Discontinued at Phase 3 (N=6)

Put on _“““P:‘“hw '1“'""'“"“ by 1- Dropped due to their own will (N=2)

physician due to high sugar levels 2- Put on allopathic medicine by ]

(N=4) physician due to high sugar levels
(N=11)

Valid no. who completed study

(N=22) Valid no. who completed study

(N=13)
Figure 1. Flow diagram of participation of subjects in the study

2.3. Phases of the Study

The study was completed in three phases i.e. Phase- 1:
This included collection of baseline data related to,
assessment of nutritional status: such as Anthropometric,
Biochemical, Clinical signs symptoms Dietary
information and life style. Phase -2: It was based on the
Intervention to see the effect of CrP on diabetic profile
and related variables in relation to placebo. A capsule of
CrP weighing 200 pg/day after breakfast was advised to
the cases while controls were given a capsule of inert
material after breakfast, which had no known impact on
diabetic status of the patients. This period comprised of
three (03) months. Phase -3: It comprised of one month in
which effect of stopping the intervention on diabetic
profile and other parameters was studied. This period was
labeled as “washout period”.

The data collection in all three phases was based on the
Information related to life style, diabetic profile such as
FPG, HbAlc percentage and fasting insulin levels. Some
lab parameters were studied for possible complications of
the T2DM and to record the side-effects of CrP if any.
These included, complete lipid profile such as total
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cholesterol, High Density Lipoproteins (HDL), Low
Density Lipoproteins (LDL), Very Low Density
Lipoproteins (VLDL) and Tri-Glycerides (TG) levels.
These were conducted with standard techniques for
possible forth coming lipid disorder. The toxic effects of
the selected nutraceuticals was assessed with the help of
biochemistry related to hepatic and renal profile. This
included Alanine Transaminase (ALT), Alkaline
Phosphatase (ALP) and Micro-aloumin content of the
urine, urinary proteins (total) & urinary creatinine levels.
Selected anthropometrics, clinical assessment and dietary
assessment were also recorded.

2.4. Anthropometric Assessment

Height and weight was taken to calculate BMI of the
subjects at three phases of the study. The standard
procedures accepted internationally were used to take the
body measurements [20].

2.5. Clinical Assessment

Basic clinical data such as blood pressure, and pulse
rate was also recorded. American Heart Association (AHA)
standards were used to determine a deviation from the
normal. Some other related clinical signs and symptoms
were recorded on a nominal scale according to subject’s
perception and feelings [21]. These included visual status,
tingling sensation, body aches & pains, burning feet,
fatigue, and status of wound healing and diabetic foot. The
values obtained were then analyzed for any change in
clinical signs and symptoms from one phase to another.

2.6. Dietary Assessment

Dietary information was collected with the help of
seven (07) days Food Diary (FD) and Food Frequency
Questionnaire (FFQ). This information was collected at
two stages i.e. before and after the intervention [22,23].

Initial seven days FD was filled by each patient as
baseline information followed by same information at the
end of three months intervention period. It helped to
evaluate the impact of dietary counseling throughout
ninety (90) days intervention period. The dietary
information from FD was later on converted into
macronutrients (Carbohydrates, fats and proteins) and
energy intake and was compared with the recommended
intake of healthy population of same age group [24].

Fortnightly education/counselling for dietary advice
focused on guidelines of American Diabetic Association
(ADA) were provided to each patient for necessary
compliance to the restricted diet for diabetics.

2.7. Ethical Considerations

The study was approved by the Ethical Committee of
Pakistan Institute of Medical Sciences (PIMS), Islamabad
for its implementation and execution. Informed written/
consent was taken from each patient before enrolling them
as study subject.

3. Results & Discussion

The initial work on role of chromium on T2DM started
in 50’s .The overview of researches up till now has proven

that chromium supplementation is effective in lowering
blood pressure and plasma cholesterols, enhancing insulin
sensitivity, facilitating weight loss, increasing lean body
mass, and reducing metabolic syndrome related risk
factors. Besides all these positive effects undeniable
research results indicate an important role of CrP in the
intervention of T2DM and other Metabolic Syndrome
related conditions [25]. A recent study based on CrP
supplementation revealed reduction in FPG and HbAlc
values with no change in lipid profile [26].

In this RCT, sixty newly diagnosed Type -2 diabetic
patients were assessed for eligibility, among which eight
were excluded due to various reasons (Figure-1), while
fifty two were randomized for intervention. They were
randomly divided into two equal groups. Each group was
exposed to separate treatment i.e. CrP and Placebo as per
procedure described in research design and methods
section. It was tried to have all subjects from same Socio-
demographic profile

The number of male and female subject enrolled for the
study was equal. Most of them (82.7%) were educated
with varying levels of education. Since Islamabad is
capital city and most of the residents are involved in
government jobs, so as expected many (34.6%) of the
subjects were in government jobs. Majority (82.7%) had
family history of diabetes, most of them (59.6%) were
having a diabetic near relative i.e. either parents or
siblings or both. Smoking was not common; it is good to
note that majority (90.6%) had left smoking on health care
provider’s advice. Socio-demographic profile of subject is
depicted in Table 1.

Table 1. Socio-demo graphic profile of the subjects

Attributes Profile Number | Percentage
Male 26 50
Gender Female 26 50
Illiterate 9 17.3
Under matric 17 32.7
Educational status Matric to intermediate 16 30.8
Graduation 4 7.7
Post graduate 6 115
Govt job 18 34.6
Occupation Private job 6 115
Looking after home 3 5.8
Miscellaneous 25 48.1
Family history of | Yes 43 82.7
diabetes No 9 17.3
No history of diabetes 9 17.3
Relationshi Near relative (parents
/history P and siblings ¢ 31 59.6
Distant 12 23.1
Present  smoking | Yes 5 9.6
status No 47 90.4
Presence of stress Yes 51 98.1
No 1 19
Mild 3 5.8
Stress status Moderate 12 23.1
Moderately sever 26 50.0
Sever 11 21.2
Sleep status Yes 46 88.5
No 6 115
Hours of sleep <5 5 9.6
5-8 44 84.6
>8 3 5.8
Mean age of the | Male 50 years
subjects Female 47 Years
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Stress was the major problem faced by majority
(98.1%), but level of stress varied from mild to severe.
About half of the population was having moderately
severe level of stress. A latest review article supports this
finding which says people exposed to stressful working
conditions, traumatic events, depression and conflicting
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situations increases the risk of T2DM [27]. Similarly
another systematic review suggest link between
depression and diabetes in low and middle income
countries [28,29]. The finding of the present study verifies
this phenomenon.
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Figure 2. Effect of Chromium Picolinate on Clinical Signs and symptoms of Type-2 diabetics

The clinical signs and symptoms of the diabetic patients
were studied on a nominal scale purely based on patient’s
subjective feelings. These included body aches and pains,
tingling sensations, visual defects, feelings of being
fatigued, burning feet, heeling of the wounds and diabetic
foot if any. The intervention group was compared with the
placebo. It was recorded that generally these clinical signs
and symptoms reduced in severity after the intervention
and in wash out period. The reduction was more in CrP
group as compared to placebo. Also the dropout rate was
more in Placebo. (Figure 2)

Previous studies also support these findings for
example a survey to assess the effect of chromium on
fasting glucose, postprandial glucose, and diabetic
symptoms of 833 people with T2DM was conducted. The
patients were monitored for up to ten months following
supplementation with CrP with a dose of 500 pg/day.
Symptoms of diabetes including fatigue decreased from
443 people who reported feeling fatigued before
supplementation to 52 people after supplementation.
Subjects reporting symptoms of thirst decreased from 334
to 47; frequency of urination episodes dropped from 322
to 40 people after Chromium supplementation for 1 month
or longer. Similar effects were observed in women and
men. There were no established negative side effects of
supplemental Cr. The data from this survey endorses the
safety and positive effects of supplemental Cr and reveals
that beneficial effects of supplemental Cr observed in a
few months are also present after 10 months [30].

CrP had beneficial effect on diabetic profile and clinical
signs and symptoms of the subjects. One among such was
Systolic and Diasystolic blood pressure. This improved
towards normal by the end of three months intervention in
the both groups and the impact was more in CrP treated
group. The improvement in the placebo group was
attributed to the dietary counseling which was same in the
two groups. The hypertension status of the subjects was
defined as per classification given by American Heart
Association  i.e.  Normotensive,  Prehypertensive,
Hypertension stage-1, stage-2 and stage-3 (Figure 3).
According to one study systolic blood pressure improved
significantly in Chromium treated patients .while the same
trend was observed for lipid profile as it reflected in
improved values of cholesterol, triglyceride and LDL [15].

The subjects were assessed for their dietary intake with
the help of seven days food diary before and after the
intervention (Table 2). In between they were educated
about the appropriate diet for diabetics keeping in view
the American Diabetic Association (ADA) guidelines.

The average intake of all macronutrients and energy
was reduced in both groups as outcome of the education
and dietary counseling. Table-2 shows the dietary intake
in terms of nutrients before and after study. Since dietary
counseling was provided to both the groups put on
placebo and chromium, therefore both the groups seem to
have a check on their diet therefore the difference was not
statistically significant. An article based on cohort studies
suggests that healthy dietary patterns tend to reduce the
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risk of diabetes and improve the health status of patients
suffering from T2DM.[31], which supports the finding of

our study as patients reduced their dietary intake in terms
of total calories and type of carbohydrates.
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Figure 3. Status of hypertension at baseline, intervention and washout period, Control VS Treatment group

Table 2. Intervention wise nutrient intake at baseline and after 03 months

. Placebo Chromium
Nutrients - - - -
Baseline Intervention P-value Baseline Intervention P-value
Energy (Kcal) 23781392 21234288 0.236 24051414 21631251 0.237
Carbohydrates (gms) 387+72 322437 0.236 372174 326+26 0.241
Proteins (gms) 72+12 65+7 0.236 7617 70+17 0.241
Fats (gms) 68+18 65+15 0.236 67+18 66111 0.237

The Body Mass Index (BMI) was calculated at three
phases of the study to see and impact of intervention on

nutritional status in terms of BMI. The results are depicted
in Figure 4.
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Figure 4. BMI status at baseline, after intervention and at the end of washout period

Obesity is one of the major risk factors for mortality
among diabetics [32]. In present study the subjects were
assessed for BMI at three phases of the study. Figure 4
indicates the number of overweight and obese people at
three phases of the study. The prevalence of overweight
and obesity was more at baseline, which decreased after
three months intervention in both groups. This decrease
was more in CrP treated group as compared to placebo.
The review of literature has conflicting results. A meta-
analysis of the randomized control trials to see the effect

of chromium on glucose and lipid profiles in patients with
T2DM concluded that Cr although lowers the FPG but had
no effect on other parameters including BMI [18].

The subjects were assessed for their lipid profile at
three phases of the study in two groups. It was interesting
to note that that values of cholesterol, triglycerides, HDL
and LDL were within the normal range in majority of
diabetics accept for VLDL which were higher at baseline
and remained higher throughout the study with little
decline towards normal (Table 3). The findings of this
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study are consistent with previous studies as CrP have no
effect on lipid profile of the Type 2 diabetics. The
meta-analysis of 13 studies which met the criteria of
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clinical trials also indicated that Cr has no effect on
lowering TC, HDL, LDL, VLDL , and TG [18].

Table 3. Intervention wise diabetic, lipid, hepatic & urinary profile in three phases of the study

Baseline After 3 months intervention Washout period Overall | Overall
P. value . P. value . P. value effect effect
Parameters Placebo | chromium | within | Placebo Chromlum within Placebo Chrormum within within | between
Picolinate Picolinate
group group group group group
Diabetic Profile
FPG 14958 | 142.85 143.26 130.42 128.38 129.14
maidly | +2200 | #1771 | %209 | iz607 | +3268 0.38 +26.39 22,40 0.281 | 0.003 | 0000
Insulin 24.47 3337 22.66 24.72 20.18 24.33
@umL) | +1649 | 283 | 9% | som 232 0472 | 41188 227 0.474 | 0.037 | 0000
7.78 7.08 6.50 6.12 6.02 6.04
0,
HDAIC (%) | [o's 18 0432 | 7 0580 0.337 Ny 081 0538 | 0.000 | 0.000
Lipid Profile
Cholesterol | 179.4 189.2 177 168 165.2
(ol sa14 | 1401 0387 | e 16734 0.473 o6 399 0429 | 0102 | 0612
Triglyceride | 180.4 193.2 192.2 1484 16354 163.50
(mg/dl) +831 | #1584 | 048 | 4713 +46.3 0.323 +34.14 +45.7 0429 | 0131 | 0923
HDL 382 386 43.4 42 46.4 446
(mg/dl) 192 | +128 | 9% | 11107 +11.4 0.446 +10 +115 0.613 | 0645 | 0565
LDL 1095 1117 104 98.1 1038 97.09
(mg/dly 1302 | a4 | 9335 | iogg +38.6 0489 | 19403 +46.1 0363 | 0.119 | 0861
VLDL 36.08 38.63 32.70 32.70 32.70 32.70
(mg/d) +1662 | +3167 | 28 | g0 +9.14 0.429 +6.82 +9.14 0429 | 0414 | 0504
Hepatic Profile
ALT 43.42 52.88 39.16 42.67 2 40.36
(U/L) w2812 | +a27 | 0% | 40730 +273 0440 | 41958 +24.1 0.283 | 0.007 | 0000
ALP 10585 | 108.77 105.43 92.64 109 84
(IU/L) +24.1 +34.2 0.546 | 13142 +227 0.489 +33.13 +195 0428 | 0.025 | 0000
Urinary Profile
UMA 24.34 2517 26.82 26.11 28.83 24.94
(mg) 12484 | +27.7 0473 | 14348 +275 0.428 +43.46 +26.8 0420 | 0393 | 0999
Urinary
! 32.84 1065 20.28 50.46 27.3 19.34
Protein o0 | 3% 0434 | S5 vera 0.395 i soa 0301 | 0209 | 0.450
(mg/dl)
Urinary
ar 1124 126.8 93.63 83.91 108 119.2
C(rr?]aé/'gl'_”)e +61.01 | +86.3 0433 | 15573 +60.3 0.476 +48.8 +54.2 0.392 | 0215 1 0099

FPG= Fasting Plasma Glucose, HbA1C= Glycated Hemoglobin, HDL = High Density Lipoprotein, LDL = Low Density Lipoprotein, VLDL = Very Low

Density Lipoprotein, UMA =Urinary Micro Albumin

The three variables of diabetic profile included FPG,
HbAlc and Insulin levels were recorded at three phases of
the study. The treatment group was compared with
placebo. The FPG levels were above normal range at
baseline both in placebo and treatment group. After three
months intervention these levels dropped towards normal
range in treatment group from 142.85+17.71 mg/dl to
130.42+32.68 mg/dl but did not come to the normal range
of 70-110 mg/dl. Similarly the FPG levels dropped to
some extent in placebo group as well but this drop was not
significant. The drop in both groups was also attributed to
dietary counseling and 30 minutes daily walk as well.
These levels further dropped at the end of one months’
washout period showing compliance of the subjects to
dietary advice and long term effect of CrP on diabetic
profile.

Insulin levels and HbAlc were also recorded at three
phases of the study. The insulin levels decreased in both
groups but more in treatment as compared to placebo
showing better uptake of the glucose from blood. The case
to case observation shows no specific trend of insulin
levels at baseline as it varied from low to high in both
groups. The intervention brought more subjects towards
normal levels of below 5 plU/mL, which were more
obvious in CrP group. This trend continued even after one
month’s washout period. The HbAlc levels also decreased
in both groups from baseline to intervention and this
decrease was proportionally better in treatment group as

compared to placebo. It came to the normal levels of
6.12+0.89 percent from 7.98+1.28 percent. This decrease
was maintained even after stoppage of treatment.

The effect of treatment was almost same on HbAlc
percentage as for insulin levels. The treatment group
shows mprovement with P value of 0.000 after all phases
of the udy and between the groups. Few other studies also
support these findings such as clinical trials with CrP have
reliably shown that it can increase insulin sensitivity and
improve the health of diabetics. Chromium supplementation
appears to improve glycemic control in type 2 diabetic
patients, which seems to be due to an increase in insulin
action rather than stimulation of insulin secretion [5, 33]

The subjects had varied levels of FPG, and HbAlc at
baselines mostly above the normal cut off values as
recommended by ADA for two i.e. FPG 126 mg/dL
(7.0 mmol/L) HbA1C 6.5% (48 mmol/mol) [19]. These
dropped after the intervention, and which was more
obvious in treatment group. Insulin levels were also
decreased by the end of intervention showing less insulin
resistance. There is growing evidence that chromium may
facilitate insulin signaling and chromium supplementation
therefore may improve systemic insulin sensitivity [34].
The present study proved this concept.

A systematic review of randomized controlled trials
evaluating chromium supplementation revealed that in
such studies subject description is important to consider.
A meta-analysis of 41 studies showed that “among




Journal of Food and Nutrition Research 541

participants with T2DM, chromium supplementation
improved glycosylated hemoglobin levels by —0.6% (95%
CI, —0.9 to —0.2) and fasting glucose by —1.0 mmol/L
(—1.4 to —0.5) but had no effect on lipids. There was no
benefit in individuals without diabetes” [14]. Few other
studies also support these findings such as a dietary
intervention of organic chromium supplements resulted in
improved glycemic control. The reduction in HbA1C and
mean blood glucose reveal the ability of chromium to
maintain  euglycemia. ~ Chromium  supplementation
demonstrated as an effective regimen for newly onset
type-2 diabetic patients [15,35].

The group treated with CrP shows improvement trend
in diabetic indicators as compared to placebo after the
intervention, this trend is more obvious after intervention,
which is maintained by the end of washout period in
treatment group showing lasting impact on FPG as
compared to placebo. Statistically significant results were
observed between the placebo and chromium group at
P- Value 0.000. Significant results were also observed
among the subjects at different phases of intervention with
P- Value 0.003. There were insignificant results at
different phases of intervention between the groups for
insulin levels. However insulin levels were significantly
dropped from base line to washout period at P=0.037. The
treatment group depicts improvement in glucose uptake
from blood by decreasing the insulin levels at baseline
from 33.37+28.3 to 24.72+23.2 and 24.33+22.7 after 03
months intervention and at the end of wash out period of
one month at P = 0.000 as compared to placebo group.
These results coincide with the a previous study which
proves that chromium is one of the most popular
supplements among researchers and a majority found its
positive effect on FPG and related diabetic profile [36].

In intervention studies it is important to evaluate overall
impact of intervention on management of disease and
functioning of the organs such as liver and kidney which
are involved in metabolic and secretory process of the
digested food.

CrP supplements had no negative effect on liver
function test as in this study ALT levels on the average
were above normal range (4- 42 IU/L)at baseline in both
groups. The status of ALT levels improved after three
months of intervention and continued to improve even in
washout period, showing no liver toxicity by CrP intake.
Similarly for ALP levels which were high at baseline,
reduced after intervention and this reduction was more in
CrP treated subjects as compared to placebo i.e.
105.43+31.42 IU/L in placebo and 92.64+22.7 in CrP
group. This continued to reduce even in the washout
period in CrP treated group, while increased in Placebo
group showing positive effect of CrP on liver function.

Chromium supplements are also known to have positive
effect on insulin levels; triglycerides total body fat mass
and central obesity without any side effects [37] Its
supplemental dose doesn’t negatively affect renal or liver
function [5,34].

In vitro study findings showed that chromium
picolinate may improve insulin sensitivity by enhancing
intracellular insulin receptor. The treatment for 10 weeks
significantly improved changes in metabolic risk factors
including favourable changes in histopathology of the
liver, kidney and pancreas suggesting its potential role in
the management of diabetes [38,39].

4. Conclusion

The study concluded that CrP have positive effect on
Diabetic profile of the T2DM patients. It improved
clinical signs and symptoms including blood pressure. CrP
supplementation along with dietary education, improves
dietary intake. It has positive effect on weight
management thus positively effecting BMI. It had no
effect on Lipid profile. No renal and hepatic toxicity was
observed. Further studies in varying doses of CrP on
population with same characteristics are recommended to
find out the best and safe dose of CrP on human subjects.
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