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Table 1. Diet ingredients and chemical composition
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5 Wheat Bran S o s

Diet Chemical Composition oy phond OLS 5

84.79 Dry Matter (%) (Ao s) Sz osbo

2.66 ME (Mcal/day)* "G 2 G JSKS) o o (535

13.57 Crud Protein (%DM) (St osle Ao y3) ot (555

27.27 NDF (%DM) (i osle Ao p3) s oS SU Jglos 55 J gl SUI
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1.61 Chromium (ppm) () 55

19.73 Zinc(ppm) () 20

2.91 Copper (ppm) () o
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5.4 Calcium (ppm) (plas) gl

3.9 Phosphorus (ppm) (plz) ed
1800.3 Vitamin A (I/U) (Mol 1) T gl 5
153.9 Vitamin E (1/U) (Ml dl5) sl ool s

A3 S auls NRC (2007) 148 bt Jslir 1 eslinad U ba ol 5 5 i ol ¢ o lie (63531 )
1.Metablizable Energy, Calcium, Phosphorus and vitamins were calculated base on NRC (2007).
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Table 2. Effect of different levels of L-carnitine and Chromium on growth performance in lambs®.

s e 035 ks Sy il Sl Sl
Sy o3 0Lk i, b ae w3, 055 sl
. Change of Final Average daily Average Daily Treatments
Feed (F:Qc;r;;/ersmn body weight Feed Intake Gain
(Kg) (Kg/day) (Kg/day)
Cr2/ rjjs
8.20 10.99 1.48 0.18 0
7.61 10.62 1.37 0.18 500
0.303 0.773 0.062 0.013 SEM
Lc? f;,,:;)ml
8.19 10.26 1.39 0.17 0
7.62 11.35 1.46 0.19 500
0.303 0.773 0.062 0.013 SEM
Treat L
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8.63 9.89 1.42 0.16 Control sl

7.74 10.62 1.37 0.18 Cress

7.77 12.08 1.54 0.20 LC (o Sl

7.48 10.61 1.38 0.179 LCXCr (55 X 2,5

0.434 1.101 0.081 0.018 SEM
P-value

0.21 0.33 0.48 0.33 LC (sl

0.19 0.73 0.22 0.73 Cress

0.49 0.33 0.53 0.33 LCXCr o5 5 x 5z,

0.36 0.55 0.44 0.55 Treat Lo

0.027 0.46 0.22 0.046 Covariate s
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IMeans with different superscript letters in column and section are significantly different (P<0.05). 2
Microgram chromium (Cr) in diet in form of chromium- Methionine (Cr-Met) daily per lamb, ® MilligramL-
carnitine (LC) a rumen unprotected form daily per lamb.
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1. Volatile fatty acids (VFAS)
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Table 3.Effect of L-carnitine and Chromium on some of rumen fluid parameters in feedlot lambs!

G o3 dsa ) D13 oz sladead S (a3 dsa k) SU ol Lasles
Volatile Fatty acids (mmol/l) Ammonia (mmol/l) Treatments
Cr?2 J’f})s
84.87 7.64 0
85.66 7.71 500
1.460 0.494 SEM
LC3 [ s,
84.79 7.64 0
85.75 7.72 500
1.460 0.494 SEM
Treat ,ls
84.25 7.51 Control als
85.33 7.77 Cr s
85.50 7.78 LC s,
86.00 7.65 LCXCE o3 5% 1 IS
2.062 0.699 SEM
P Value
0.64 0.91 LC (s,
0.70 0.92 Cr s
0.88 0.78 LCXCI 5,55 st IS
0.94 0.99

Treat ,les
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Means with different superscript letters in column and section are significantly different
(P< 0.05). 2 Microgram chromium (Cr) in diet in form of chromium- Methionine (Cr-Met) daily
per lamb, 2Milligram L-carnitine (LC) a rumen unprotected form daily per lamb.
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Table 4. Effect of L-carnitine and Chromium on some of metabolic parameters in lambs
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GGT ALT AST (e Protein 10 BUN Chol ~ HDL-C  LDLC  (mgidi)® (mg/di)? Treat
(UM (UILD)® (UL (g/dl) (mgidly’  (MIMAD®  mgrans  (mg/diy
Cr12 Mes S
12.75 18.29° 122 4425 463 3.75 30.98 51.31 7.430 38.79 21.39 60.75 0
13.27 14.64° 923 3854 458 3.44 35.77 52.11 9.992 37.30 21.64 55.77 500
0.921 0.795 0935 3685 0129  0.151 1.689 3.965 0.435 3.789 1.633 2177 SEM
LCB 7 xS
12,51 18622  1226° 4716 48l® 371 33.28 52.61 8.42 39.39 20.43 60.27 0
1352 1431°  917b 3563 4.40°  3.49 33.47 50.81 9.00 36.70 22.60 56.25 500
0.926 0.799 0935 3685 0128  0.151 1.689 3.947 0.435 3.771 1.640 2177 SEM
Treat L
12.43 20982 1488 5589  4.94 3.79 31.06 53.91 6.725 43.24 19.85 65.78 Control cusls
12.57 16.25 % 964 3844 468 3.62 35.52 51.31 10.122 35.53 21.00 54.75 Crss
13.07 15.60° 9.52 3261 431 3.71 30.90 48.71 8.13% 34.34 22.92 55.72 LC (s Wl
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1.311 1.130 1325 5393 0182  0.215 2.472 5.607 0.616 5.358 2.319 3.114 SEM

P Value P ,sls
0.45 0.0015 0.042 0051 0.042 0.38 0.94 0.75 0.36 0.62 0.42 0.21 LC (oSl
0.69 0.017 0.053 0.33 0.82 0.16 0.073 0.88 0.0008 0.78 0.92 0.13 Cress
0.77 0.37 0.11 0.044  0.27 0.54 0.89 0.55 0.19 0.26 0.71 0.076  LCXCr ;5,8 x i Sl
0.82 0.004 0.053  0.089 0.14 0.40 0.28 0.92 0.0042 0.67 0.81 0.12 Treat Lo
0.69 0.0096 0.45 0.39 0.31 0.44 0.13 0.46 0.023 0.13 0.24 0 Covariate toes
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1 Means with different superscript letters in each column and section indicate significant different (P<0.05). 2Fasting Blood Sugar, Triglycerides, *Low-Density Lipoprotein

Cholesterol, *High-Density Lipoprotein Cholesterol, STotal Cholesterol, "Blood Urea Nitrogen, & Alkaline Phosphatase °Aspartate aminotransferase, °Alanin

aminotransferase, *!Gamma Glutamyltransferase, *Microgram chromium (Cr) in diet in form of chromium- Methionine (Cr-Met) daily per lamb,*Milligram L-carnitine
(LC) a rumen unprotected form daily per lamb.

ay



S Js o Sl g 0 S alend SR ey S 5 o, il glaw 3120 Jga

'S A 550055 GuF Sk
Table 5. Effect of L-carnitine and Chromium on plasma glucose concentration in lambs
after intravenous glucose tolerance test!
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Lo
Glucose Concentration Time points (min) after Glucose Infusion (mg/dl) o
120 100 80 60 40 30 20 10 5 5 Treat
Cr 2 J’f})s
62.26  79.63 97.17 127.74 14845 17486 19576 229.54 26853  65.82 0
63.23 748 9357 12295 152 186.7 2058 23534 297.39  65.23 500
1471 3283 5991 4503 5671 4910 6.140 7.901 13.100 2.071 SEM
LC" ‘V&é)@‘
61.03 7655 9212 12099 152.46 180.34 201.06 2319 27921  65.11 0
64.46  77.89 9862 12970 148 18121 20051 23298 286.71  65.94 500
1471 3283 5991 4503 5671 4910 6.140 7.901 13.100 2.071 SEM
Treat LS
63.43% 7993 97.17 12221 14147 173.12 196.38 223.07 260.37 67.36 Control sl
58.63°  73.17 87.07 119.77 16345 18756 205.73 240.73 298.06  62.86 Cress
61.09% 7933 97.17 13326 155.44 17659 19515 236.01 276.7 64.28 LC (s,
67.83% 7644 100.08 126.14 140.56 185.84 205.86 229.95 296.72  67.60 LCXCr cpy,8 % s Sl
2080 4651 8470 6.362 8.022 7.102 8693 11.000 17.511  2.932 SEM
P Value P sl
0.12 0.77 046 0.196 058 0902 0.95 0.92  0.684 0.78 LC (s,
0.65 0.32 0.67 0.46 0.66 0117  0.27 062 0.135 0.84 Cress
0.016 0.68 0.45 071 0040 0.717 0.93 031 0631 0.207 LCXCr 455 x ez,
0.048 0.726 0728 0.489 0.179 0436 0721 0.731  0.462 0.607 Treat ,los
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'Means with different superscript letters in each column and section indicate significant different (P<0.05). Microgram
chromium (Cr) in diet in form of chromium- Methionine (Cr-Met) daily per lamb, 3Milligram L-carnitine (LC) a rumen
unprotected form daily per lamb.
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Table 5. Effect of L-carnitine and Chromium on plasma glucose kinetic in feedlot lambs after
intravenous glucose tolerance test!
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o > p X 42,83 P
s Glucose half- ; t, /,(min) Clearance («23> Treat
Area Under the Curve (o120 R
. life . ates ,
min.mg/dl (% per min)
Cr2less
866.25 64.39 1.07 0
870.00 62.18 1.12 500
6.139 1.341 0.023 SEM
LC? s S
882.5 61.99 1.12 0
853.75 64.59 1.07 500
6.139 1.341 0.023 SEM
Treat ,les
907.52 64.73 1.07 Control sl
857.5 0 59.25 117 Crss
825¢ 64.06 1.08 LC (s,
s SX oy,
882 5 65.11 1.07 025
LCxCr
8.682 1.907 0.033 SEM
P Value
0.006 0.2 0.17 LC (i &
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0.67 0.27 0.21 Cr ‘pﬁ

0.0001 0.11 0.11 ‘p)sx &)m‘
LCxCr

0.0001 0.15 0.12 Treat los
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! Means with different superscript letters in each column and section indicate significant different (P<0.05),
2Microgram chromium (Cr) in diet in form of chromium- Methionine (Cr-Met) daily per lamb, *Milligram L-
carnitine (LC) a rumen unprotected form daily per lamb.
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Abstract

Background and objective: Chromium (Cr) plays an important role in ruminant’s
metabolism. Situations such as accelerating growth, stress and low bioavailability
of Cr in feedstuffs, result in depletion of chromium stores of body, therefore,
metabolic disorders and growth retardation occurs. In addition, L-carnitine (LC), a
compound of lysine and methionine, is involved in many metabolic processes. It
affects energy production and performance by influencing lipid metabolism. Using
Cr and LC together, a positive interaction has been reported on lipids and
carbohydrates metabolism in some species. Therefore, the aim of this study was to
evaluate the effect of organic chromium in form of chromium methionine (Cr-Met)
and L-carnitine as a dietary supplement for feedlot lambs on growth performance,
glucose metabolism and some blood parameters.

Material and methods: This experiment was performed for 60 days with twenty-
four 3-4 month-old male lambs in a completely randomized design (CRD) with
four treatments of six lambs each. The treatments were included: 1- control (basal
diet) 2- treatment of chromium (Cr) (500 pg Cr per lamb per day) 3- treatment of
L-carnitine (LC) (500 mg L-carnitine per lamb per day) 4- treatment of chromium
and L-carnitine (Cr x LC) (500 pg Cr and 500 mg of LC per lamb per day).
Supplements were added to the basal diet as topdress. At the end of experiment,
feed intake, average daily gain (ADG) and feed conversion ratio (FCR) were
calculated. In order to evaluate blood metabolites and rumen liquid parameters,
blood and rumen liquid samples were taken at the end of experiment. Four lambs
randomly were selected from each groups for intravenous glucose tolerance test
(IVGTT). For this purpose, 0.5 ml/Kg BW dextrose (50%) was infused and blood
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samples were taken at 5, 10, 20, 30, 40, 60, 80, 100 and 120 min after glucose
infusion, Then glucose clearance rate (CR), half-life (ti2) and area under curve
(AUC) was calculated.

Results: Feed intake, ADG and FCR and also rumen volatile fatty acids and
ammonium was not different between treatments (P>0.05). Interactions of
chromium and L-carnitine for performance parameters and also rumen volatile
fatty acids and ammonium were not significant (P>0.05). High density lipoproteins
(HDL) in treatments two and four was significantly higher in compared to
treatments three and one (P<0.05). However, interaction of chromium and L-
carnitine  for HDL was not significant (P>0.05). Activity of alanine
aminotransferase (ALT) was lower in treatments three and four than treatments one
and two (P<0.05). However, other parameters were not affected by treatments.
Plasma glucose concentration after 120 min intravenous glucose infusion was
lower in treatment two in compared to treatment four (P<0.05). But there were not
significant differences in other time points. Interaction of chromium and L-
carnitine at 40 and 120 min after glucose infusion was significant (P<0.05).
Glucose clearance rate and ti, were same in all treatments (P>0.05). Area under
curve was lower in treatment three in compared to treatment one and four (P<0.05).
Interaction of chromium and L-carnitine for AUC was significant (P<0.05).
However, interaction of chromium and L-carnitine for CR and tiy» wasn't
significant (P>0.05).

Conclusion: Results of this experiments showed that, adding chromium and L-
carnitine to feedlot lambs diet (the concentrations used in this study) did not impact
fattening performance, but resulted in an increase in HDL and improvement of
glucose metabolism.

Keywords: Chromium, L-carnitine, Insulin resistance, Lambs
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