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Figure 1: Results of XRD (X-ray diffraction) analysis for chromium nanoparticles, X-ray diffraction
pattern of nanoparticles

Figure 2: FE-SEM micrograph of chromium nanopaticle synthetized
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Table 1: Blood glucose level in the different groups (Mean+SEM)

Glucose (mg/dl)
Day0 7t 14 21th 28t
Control 54.11+1.05 | 56.2+1.52 57.72+2.68 66.77+1.26a | 65.9+2.61a
Chromium | 93%2.02 51.77+1.37 | 52.09+1.3 51.27+1.02* | 52.27+1.01*
Nano-Cr 55.08+2.09 | 52+1.58 52.75£1.232 | 49.08+1.05" | 47.00+1.02a*

a Significant as compared with day 0 within each group
* Significant as compared with control group
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Table 2: Blood NEFA level in the different groups (Mean+SEM)

NEFA (mM/I)
Day0 7t 14t 21th 28t
control | 0.31+0.03 | 0.33+0.04 | 0.33+0.07 | 0.42#0.07a | 0.42+0.0la
Chromium | 0.28+0.03 | 0.33+0.06 | 0.28+0.04 | 0.27#0.03 | 0.27+0.01
Nano-Cr | 0.29+0.03 | 0.28+0.06 | 0.25+0.07 | 0.25%0.03* | 0.20+0.04a*

a Significant as compared with day 0 within each group

* Significant as compared with control group
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Table 3: Blood BHBA level in the different groups (Mean+SEM)

BHBA (mM/I)

Day0 7ih 14t 21th 28
control | 0.52+0.03 | 0.55+0.07 | 0.59+0.07a | 0.58+0.01a 0.55+0.07
Chromium | 0.51+0.09 | 0.53+0.13 | 0.42+0.02a* | 0.42+0.02a* | 0.40+0.02a*
Nano-Cr | 0.53+0.02 | 0.51#0.03 | 0.44+0.05a* | 0.33+0.03ab* | 0.35+0.01ab*

a Significant as compared with day 0 within each group

* Significant as compared with control group
* Significant as compared with chromium group
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Abstract

Chromium is an essential trace element that is vital in regulating glucose metabolism and improving animal
performance, especially in dairy cattle. Negative energy balance and disturbance in glucose metabolism are major
challenges in dairy cattle, which directly affect cow’s health and milk production. This study aimed to investigate
the effects of nano chromium and chromium in improving the metabolic status of dairy cattle and increasing
production efficiency. A total of 36 high-producing Holstein dairy cows were selected. The cows were randomly
divided into three groups: the control group, the nano chromium group, and the chromium group, which

respectively received 0.1 mg/Kg MW (metabolic weight) nano chromium picolinate and 0.1 mg/Kg MW of
chromium picolinate orally for 3 weeks. Blood samples were taken from the jugular vein on days 0 (before the
start of the experiment), 7, 14, 21 and 28 to measure non-esterified fatty acids, beta-hydroxybutyric acid and
glucose. The blood glucose level in both groups receiving chromium and nano chromium was significantly lower
than the control group on days 21 and 28. The amount of NEFA in the nano chromium group showed a significant
decrease on days 21 and 28 compared to the control group. A significant decrease in BHBA was observed in the
chromium and nano chromium groups on days 14, 21 and 28 compared to the control group. Also, a significant
difference in BHBA level was observed between chromium and nano chromium groups on days 21 and 28. The
results of this research showed that the use of chromium supplements, especially chromium nanoparticles, can be
used to improve the health and performance of livestock. By conducting more studies, these findings can be used
to improve nutrition and increase performance in the cattle dairy farms.
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