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ABSTRACT

This study was aimed to determine whether chromium (Cr 111) supplements have a beneficial
effect on the insulin secretion and lipid profile of layers vaccinated against H5 avian influenza
(Al). The study included serological parameter by ELISA kit and biochemical parameter for
lipid profile test as well as to compare between highly pathogenic avian influenza (HPAI)
recombinant (rH5N1) vaccine and classical (cH5N8) vaccine. The study was designed as
follow: {G1: given rH5N1 vaccine only; G2: given cH5N8 only; G3: given rH5N1 with Cr 111
supplement; G4: given cH5N8 with Cr 111 supplement; G5: given Cr 111 supplement; G6: is
negative control with no vaccination or supplementation}. Levels of insuline at 21 days old
there were showed a significant increase in G3 and G5 as compared with another groups. At
42 days old, G3, G4 and G5 revealed the highest levels as compared with another groups.
Similarity results for 60 days old groups. The results of lipid profile test at 60 days old showed
the lowest level of cholesterol in G5 as compared to another groups and lowest levels of vLDL
in G3, G4 and G5. However, there were no significant differences in triglycerides (Tri.Gs),
HDL and LDL levels in all groups. In conclusion, Cr 111 supplementation can improve insulin
secretion in layers vaccinated with Al H5 vaccines and it has a positive impact on lipid profile.
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INTRODUCTION

Poultry production is a crucial industry that
provides a significant source of protein for
human  consumption  (2,6).  However,
infectious diseases, such as avian influenza,
pose significant challenges to the poultry
sector, resulting in reduced bird health and
productivity  (3,13,27). Vaccination is one
approach used to control avian influenza in
poultry flocks (5,7,28). However, vaccination
can have a negative impact on the metabolic
health of birds, including reduced insulin
secretion and altered lipid metabolism (8).The
crucial function that Cr Ill, an important trace
metal, plays in glucose and lipid metabolism,
insulin sensitivity, and pancreatic function in
both humans and animals (4,24). In individuals
with diabetes and the metabolic syndrome,
supplementing with Cr Il has been shown to
enhance glycemic control and insulin
sensitivity (10,12). Additionally, High-density
lipoprotein (HDL) levels are reportedly
elevated and triglyceride and cholesterol levels
are decreased when Cr Ill supplementation is
used (19,26). This research sought to
determine how Cr Il supplementation affected
insulin secretion and lipid profile in layers
vaccinated against H5 influenza vaccines. The
results of the study could have significant
implications for the poultry industry as it
highlights a potential strategy to improve the
metabolic health of birds, reduce economic
losses, and improve food security.
MATERIAIS AND METHODS

Study design

A total of 300 (Lohmann Brown-Classic) layer
chicks are divided into six groups and raised
from 1 to 60 days old. They were divided
randomly into six groups; each group
contained 50 chicks and was distributed as
follows:

G1: Fifty chicks were given the (rH5N1)
vaccine at dose (0.1 ml) subcutaneously (S/C)
only two times (1, 30 days old).

G2: Fifty chicks were given the (cH5NB8)
vaccine at dose (0.1 ml) S/C only two times (1,
30 days old).

G3: Fifty chicks were given the vaccine
(rH5N1) vaccine at dose (0.1 ml) S/C only two
times (1, 30 days old), with (Cr 111 0.1 g/KQ)
in water for the rest of their lives.
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G4: Fifty chicks were given the (cH5N8)
vaccine at dose (0.1 ml) S/C only two times (1,
30 days old), with (Cr Il 0.1 g/Kg)
supplement in water for the rest of their lives.
G5: Fifty chicks are fed with (Cr 111 0.1 g/Kg)
supplement in water for the rest of their lives.
G6: Fifty chicks (control negative) were not
supplemented or vaccinated

Experimental location

This experiment was carried out at poultry
farm in district of Al-Hira/ province of Al-
Najaf, the rooms was 2.5x2x2 m for each
separated group. It was exactly 60 days in the
interval of (17 of February up to 18 of April
2022.

Vaccination

Inactivated oil emulsion vaccine containing
H5 HA of avian influenza virus rH5N1 strain
generated by Baculovirus Expressed System
Technology (B.E.S.T.) and a whole inactivated
LaSota strain of Newcastle disease virus
(Volvac® B.E.S.T.), and inactivated vaccines
avian influenza cH5N8 (Animal Vaccine®)
were given in (1, 30 day -old) with dose (0.1
ml) S/c

Serum sampling

Five blood samples were withdrawn randomly
from each group after 72 hr. of hatching to HI-
test titer estimation of maternal immunity
against avian influenza. At the ages of 21, 42,
and 60 days, five blood samples were drawn
randomly from each group for the detection of
insulin secretion by the ELISA kit (Sunlong
Biotech). Five blood samples was drawn
randomly at the ages of 60 days for the
detection of lipid profile test.

Statistical analysis

The Statistical analysis system software has
been done to determine the influence of
variables on the study parameters. Significant
comparisons among means were performed
using the LSD test (23). (Analysis of
Variance-ANOVA).

RESUITS AND DISCUSSION

Results of comparison between difference
groups in concentration levels of insulin
secretion: The results of concentration levels
of insulin secretion showed that at 21 days old
in G5 and G3 (0.6662 +0.11 and 0.6312 +0.07)
MIU/L respectively, were the highest (P<0.05)
followed by G4 and G2 respectively and then
followed by G1 and G6 respectively as in
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Table (1). At 42 days old, levels in G5,G3 and
G4 (0.9332 £0.12, 0.8842 +0.06 and 0.7722
+0.05) pIU/L respectively, were the highest
followed by G6, G1 and G2 (0.1852 +0.04,
0.1422 +0.04 and 0.1132 +0.04) plU/L
respectively, with statistically significant
difference at the levels of (P<0.05). At 60 days
old, levels in G5, G3 and G4 (1.2962 +0.13,
1.1612 +0.08 and 0.8442 +0.05) MIU/L
respectively, were the highest followed by G1,
G2 and G6 (0.0662 +0.01, 0.0472 +£0.01 and
0.0322 +0.01) pIU/L respectively, with
statistically significant difference at the levels
of (P<0.05). While the results among ages,
there was no significant difference when
comparing the results of concentration levels
of insulin secretion in G1,G2, G4 and G6. G5
was increased gradually among times at 21,42
and 60 days old (0.6662 +£0.11, 0.9332 £0.12
and 1.2962 +0.13) plU/L respectively, G3 was
also increased gradually among times at 21,42
and 60 days old (0.6312 +0.07, 0.8842 +0.06
and 1.1612 +0.08) plU/L respectively, both
G5 and G3 were with statistically significant
difference at the levels of (P<0.05). The
insulin level in this study was increased in
treated groups compare to control group. This
increasing was specifically in vaccinated
groups, which was significantly higher than
the other treated groups and this result is
similar to the findings of Qaid and
Abdelrahman, (21) who found that insulin

regulates the metabolism of proteins, lipids,
and carbohydrates, encouraging the uptake of
amino acids and protein synthesis in addition
to the utilisation of glucose. Although, insulin
data reported is in accordance with Lu et al.
(16); Moghetti and Tosi (20) they
demonstrated that insulin levels decrease
dramatically with aging and increased
proportionally with age. A prior research also
looked at the potential involvement of insulin
as a growth agent in chick embryos.
Additionally, the presence of the Cr Il
supplement in the organometallic molecule
known as glucose tolerance factor (GTF)
allows it to potentiate the action of insulin,
which in turn has a significant impact on
metabolism (15). Also Vincent (29) agree with
study who demonstrated that four chromic ions
must first be firmly bound by the oligopeptide
low-molecular-weight chromium-binding
protein (chromodulin) for the oligopeptide to
achieve the conformation necessary for
binding to the insulin receptor's tyrosine kinase
active site. The metal-saturated oligopeptide
chromodulin can bind to an insulin-stimulated
insulin receptor, stimulating the receptor's
tyrosine kinase activity, and binding chromic
ions in response to an insulin-mediated
chromic ion flux. Therefore, it seems that
chromodulin contributes to an
autoamplification process in insulin signaling
(22).

Table 1. Comparison between difference groups in concentration levels of insulin secretion

Mean * SE of Insulin plU/L
G/ DAYS 21 days old 42 days old 60 days old LSD value
Gl 0.287 £0.02 0.1422 +0.04 0.0662 +0.01 0.217 NS
B a B a B a
0.342 £0.05 0.1132 +0.04 0.0472 +0.01
G2 AB  a B a B a 0.307 NS
0.6312 +0.07 0.8842 +0.06 1.1612 +0.08 *
G3 A b A ab A a 0.382
0.5472 +0.09 0.7722 +0.05 0.8442 +0.05
G4 AB  a A a A a 0.311 NS
0.6662 +0.11 0.9332 +0.12 1.2962 +0.13 *
G5 A b A ab A a 0.381
G6 0.2862 +0.04 0.1852 +0.04 0.0322 +0.01 0.292 NS
B a B a B a
LSD value 0.328 * 0.377* 0.412*

Means with different big letters in the same column and small letters in the same row are significant

ly different.

* (P<0.05). G1: rH5N1 vaccine only. G2: cH5N8 vaccine only. G3: rH5N1 vaccine with Cr 111 supplement. G4:
cH5N8 vaccine with Cr 11l supplement. G5: Cr Ill supplement only. G6: (control negative) were not

supplemented or vaccinated

Comparison between difference groups in
lipid profile at 60 days old: The results of
cholesterol showed that levels in G6 (115

1+6.1) mg/dl were the highest followed by
G1,G2,G4 and G3 (114 #6.3, 113 #4.9, 92
+3.8 and 89 +2.8) mg/dl respectively, then G5
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(85 +2.3) mg/dl, with statistically significant
difference at the levels of P<0.05 (Table 2).
The results of LDL showed that levels in
G1,G6 and G2 (47 2.5, 46 £2.6 and 45 +2.6)
mg/dl respectively, were the highest followed
by G4,G5, and G3 (28 +1.7, 21 +0.95 and 20
+1.5) mg/dl respectively, with statistically
highly significant difference at the levels of
P<0.01 (Table 2). There was no significant
difference when comparing the results of
TriGs, HDL and LDL in all groups. The
results of total cholesterol were agreement
with study by Sahin et. al. (22), Moeini et. al.
(19) and Habibian et. al. (9), they discovered
that chicks that received vaccinations and a
diet enriched with Crlll had lower serum
cholesterol. Broiler chicken meat's cholesterol
level may be decreased using additional Cr Il1.
According to Mir et al. (18), broiler chicken
diets containing 10% flaxseed lowered the fat
percentage and cholesterol content of the
muscles in the breast and thighs, and Cr Il
supplementation gradually decreased these
factors. Additionally, the current meta-analysis
revealed that while supplementary Cr Il had
no discernible impact on the relative weight of
the liver, which in birds serves as the primary
site for the production of fatty acids,
cholesterol, and phospholipids, and belly fat, it
had a positive impact on the blood lipid
profile. As well as Marmett and Nunes (17)

Found that the hepatic enzyme 3-hydroxy-3-
methyl-glutaryl-CoA reductase has been
proven to be suppressed by chromium, which
lowers fat production. Although, the effects of
Cr 1l supplementation (200, 400, and 800
g/kg diet) as CrPic on broiler chickens were
examined by Lee et al. (14) in two
experiments. They discovered that CrPic at the
dose of 200 g/kg diet decreased the blood
cholesterol concentration at 3 weeks in the
first experiment, but the blood LDL, HDL, and
triglycerides concentrations did not change.
While the results was disagreement with study
by Xiao et. al. (30) and Toghyani et. al. (25)
who found that the administration of Cr Il to
the chickens diet have no effect on cholesterol
levels and Triglyceride was not significantly
affected in treated groups. Also the results by
Moeini et. al. (19) and Habibian et. al. (9) who
found that the levels of Tri.Gs. was not
affected by vaccination or addition of Cr 11l to
the diet. The results for HDL and Serum LDL
was in accordance with results obtained by
Akbari and Torki (1); Jahanian and Rasouli
(11) showed that the level of HDL and VLDL
was not affected by Cr 111 administration and
vaccination, while, LDL levels was reduced in
chickens feed with Cr Il supplement. Finally,
a number of these research findings indicated
that the effects of Cr Ill supplements on the
blood lipid profile of broilers varied

Table 2. Comparison between difference groups in lipid profile at 60 days old

Mean * SE of lipid profile (mg/dl)

G/ Types Cholesterol Tri.Gs HDL VLDL LDL
Gl 114 +6.3 AB 45 +2.6 58 +2.9 910.42 47 £25 A
G2 113 +4.9 AB 50 +2.8 58 £2.9 10 +£0.63 45126 A
G3 89 2.8 AB 55 +2.7 58 +2.7 11 +0.68 20+15B
G4 92 +3.8 AB 55 +2.7 53 +2.4 11 +0.68 28+1.7B
G5 85+2.3B 45 +2.6 55 +2.6 9+0.42 21 +0.95B
G6 115+6.1 A 55 +2.7 58 +2.9 11 +0.68 46 £2.6 A

LSD value 27.53* 12.07 NS 6.81 NS 3.79 NS 11.47 **

Means with different big letters in the same column. * (P<0.05), ** (P<0.01). G1: rH5N1 vaccine only. G2:
cH5NS8 vaccine only. G3: rH5N1 vaccine with Cr 111 supplement. G4: cH5N8 vaccine with Cr 111 supplement.
G5: Cr 11 supplement only. G6: (control negative) were not supplemented or vaccinated

REFERENCES

1. Akbari, M. and M. Torki. 2013. Effects of
dietary chromium picolinate and peppermint
essential oil on growth performance and blood
biochemical parameters of broiler chicks
reared under heat stress conditions. Int. J.
Biometeorol. 58(6): 1383-1391.
https://doi.org/10.1007/s00484-013-0740-1

1295

2. Alani, G. A. and A. A. Albadri. 2021.
Reasons related to the deterioration of poultry
industry for broiers in the middle and southern
region of lrag. Iragi Journal of Agricultural
Sciences. 52(2): 429-436.
https://doi.org/10.36103/ijas.v52i2.1304

3. Alders, R., J. A. Awuni, B. Bagnol, P.
Farrell and N. de Haan. 2013. Impact of avian



https://doi.org/10.1007/s00484-013-0740-1
https://doi.org/10.1007/s00484-013-0740-1
https://doi.org/10.36103/ijas.v52i2.1304
https://doi.org/10.36103/ijas.v52i2.1304

Iragi Journal of Agricultural Sciences —2023:54(5):1292- 1297

Taleb & Ulaiwi

influenza on village poultry production
globally. EcoHealth. 11(2): 63-72.
https://doi.org/10.1007/s10393-013-0867-x

4. Alkaissy G. A. 2007. A comparative
between, enzyme and yeast chromium in the
feel on the intestinal microflora balance in
broiler chicks. Iragi J. Vet. Med. 31(1): 104-
112.
https://doi.org/10.30539/iragijvm.v31i1.809

5. Allawe, A. B. 2008. Study of effect of
immunosuppresion caused by HIN2 in broiler.
Iragi J. Vet. Med. 32(2): 80-89.
https://doi.org/10.30539/iraqijvm.v32i2.741

6. Aufi, 1. M., H. Y. Fadhil, AW. Ali, F. G.
Alhamdani and F. M. Owaid. 2020.
Epidemiology of seasonal influenza outbreak
among lIraqi population:2020. Iragi Journal of
Agricultural ~ Sciences.  51(1):  454-461.
https://doi.org/10.36103/ijas.v51i1.944

7. Capua, I. and D. J. Alexander. 2008.
Ecology, epidemiology and human health
implications of avian influenza virus
infections. In Capua I. and D. J. Alexander
(eds). Avian influenza and Newcastle disease:
A Field and Laboratory Manual. Springer.
pp:1-18.
https://doi.org/10.1111/].18632378.2007.0108
1.x

8. Habibi, H. and N. Ghahtan. (2019). Effects
of medicinal plant powder as feed additives on
growth performance, carcass characteristics,
and immune response of Coturnix japonica
against avian influenza and Newcastle disease
vaccine virus. Comp. Clin. Pathol. 28(6):
1581-1588.
https://doi.org/10.1007/s00580-019-02970-7
9. Habibian, M., S. Ghazi, and M. M. Moeini.
2013. lack of effect of dietary chromium
supplementation on growth performance and
serum insulin, glucose, and lipoprotein levels
in broilers reared under heat stress condition.
Biol. Trace Elem. Res. 153(1): 205-211.
https://doi.org/10.1007/s12011-013-9663-2
10. Hashem, S.H. and M.J. Alsaadi. 2019.
Chromnium piclonat effects in diet of male
rabbits exposed to heat stress on some
productive traits and blood serum parameters.
Iraqi Journal of Agricultural Sciences. 50(4):
1100-1108.
https://doi.org/10.36103/ijas.v50i4.755

11. Jahanian, R. and E. Rasouli. 2015. Dietary
chromium methionine supplementation could

1296

alleviate immunosuppressive effects of heat
stress in broiler chicks. J. Anim. Sci. 93(7):
3355-3363.
https://doi.org/10.2527/jas.2014-8807

12. Joody, A. A., I. A. Abdulhassan and D. H.
Alhassani. 2018. Association of ghrelin gene
polymorphisms and expression levels with
some biochemical traits in broiler chickens.
Iragi Journal of Agricultural Sciences. 49(5):
271-278.
https://doi.org/10.36103/ijas.v49i5.49

13. Khamas, E. J. 2008. Avian influenza
(H9N2) outbreak in Iraqg. Iragi J. Vet. Med.
32(1): 223-230.
https://doi.org/10.30539/iragijvm.v32i1.782
14. Lee, D.N., F. Y. Wu, Y. H. Cheng, R. S.
Lin and P. C. Wu. 2003. Effects of dietary
chromium picolinate supplementation on
growth performance and immune responses of
broilers. Asian-Australas. J. Anim. Sci. 16(2):
227-233. https://doi.org/10.5713/ajas.2003.227
15. Lindh, U. 2012. Biological functions of the
elements. In Selinus O. (ed). Essentials of
medical geology. Springer. pp: 129-177.
https://doi.org/10.1007/978-94-007-4375-5 7
16. Lu, J. W., J. P. McMurtry and C. N. Coon.
2007. Developmental changes of plasma
insulin, glucagon, insulin-like growth factors,
thyroid hormones, and glucose concentrations
in chick embryos and hatched chicks. Poult.
Sci. 86(4): 673-683.
https://doi.org/10.1093/ps/86.4.673

17. Marmett, B. and R. B. Nunes. 2016.
Effects of chromium picolinate
supplementation on control of metabolic

variables: a systematic review. J. Food Nutr.
Res. 4(10): 633-639.
https://doi.org/10.12691/jfnr-4-10-1

18. Mir, N. A., P. K. Tyagi, A. K. Biswas, A.
B. Mandal, S. A. Sheikh, C. Deo, D. Sharma,
and A. K. Verma. 2017. Impact of feeding
chromium supplemented flaxseed based diet
on fatty acid profile, oxidative stability and
other functional properties of broiler chicken
meat. J. Food Sci. Technol. 54(12): 3899-
3907.
https://doi.org/10.1007/s13197-017-2846-7
19. Moeini, M. M., A. Bahrami, S. Ghazi and
M. R. Targhibi. 2011. The effect of different
levels of organic and inorganic chromium
supplementation on production performance,
carcass traits and some blood parameters of



https://doi.org/10.1007/s10393-013-0867-x
https://doi.org/10.30539/iraqijvm.v31i1.809
https://doi.org/10.30539/iraqijvm.v32i2.741
https://doi.org/10.30539/iraqijvm.v32i2.741
https://doi.org/10.36103/ijas.v51i1.944
https://doi.org/10.1111/j.18632378.2007.01081.x
https://doi.org/10.1111/j.18632378.2007.01081.x
https://doi.org/10.1007/s00580-019-02970-7
https://doi.org/10.1007/s12011-013-9663-2
https://doi.org/10.36103/ijas.v50i4.755
https://doi.org/10.2527/jas.2014-8807
https://doi.org/10.36103/ijas.v49i5.49
https://doi.org/10.30539/iraqijvm.v32i1.782
https://doi.org/10.5713/ajas.2003.227
https://doi.org/10.1007/978-94-007-4375-5_7
https://doi.org/10.1093/ps/86.4.673
https://doi.org/10.1093/ps/86.4.673
https://doi.org/10.12691/jfnr-4-10-1
https://doi.org/10.12691/jfnr-4-10-1
https://doi.org/10.1007/s13197-017-2846-7

Iragi Journal of Agricultural Sciences —2023:54(5):1292- 1297

Taleb & Ulaiwi

broiler chicken under heat stress condition.
Biol. Trace Elem. Res. 144(1):. 715-724.
https://doi.org/10.1007/s12011-011-9116-8
20. Moghetti, P. and F. Tosi, 2020. Insulin
resistance and PCOS: chicken or egg? J
Endocrinol Invest. 44(3): 233-244.
https://doi.org/10.1007/s40618-020-01351-0
21. Qaid, M. M. and M. M. Abdelrahman.
2016. Role of insulin and other related
hormones in energy metabolism - A review.
Cogent Food Agric. 2(1): 1-18.
https://doi.org/10.1080/23311932.2016.12676
91

22. Sahin, K., N. Sahin, M. Onderci, F. Gursu
and G. Cikim. 2002. Optimal dietary
concentration of chromium for alleviating the
effect of heat stress on growth, carcass
qualities, and some serum metabolites of
broiler chickens. Biol. Trace Elem. Res. 89(1):
53-64. https://doi.org/10.1385/bter:89:1:53

23. SAS. 2012. Statistical Analysis System,
User's Guide. Statistical. Version 9.1th ed.
SAS. Inst. Inc. Cary. N.C. USA.
http://www.sciepub.com/reference/182513
24. Swaroop, A., M. Bagchi, H. G. Preuss, S.
Zafra-Stone, T. Ahmad and D. Bagchi. 2019.
Benefits of chromium(lll) complexes in
animal and human health. In: Vincent J. B.
(ed): The nutritional biochemistry  of
chromium (II1). Elsevier. pp: 251-278.
https://doi.org/10.1016/b978-0-444-64121-
2.00008-8

25. Toghyani, M., M. Toghyani, M. Shivazad,
A. Gheisari and R. Bahadoran. 2011.

1297

Chromium supplementation can alleviate the
negative effects of heat stress on growth
performance, carcass traits, and meat lipid
oxidation of broiler chicks without any adverse
impacts on blood constituents. Biol. Trace
Elem. Res. 146(2): 171-180.
https://doi.org/10.1007/s12011-011-9234-3
26. Ulaiwi, A. H. 2019. Role of some aromatic
essential oil on immune status against
infectious bronichitis vaccine and lipid profile
of broiler chicken. Iragi Journal of
Agricultural  Sciences. 50(6): 1630-1634.
https://doi.org/10.36103/ijas.v50i6.853

27. Ulaiwi, A. H. 2023. Determination of
dopamine and serotonin with immune state
cd4 and cd8 of the Newcastle infection in
broilers. Iraqi ~ Journal ~ of  Agricultural
Sciences. 54(4): 957-962.
https://doi.org/10.36103/ijas.v54i4.1785

28. Ulaiwi, A. H. 2023. DIVA molecular
detection of suspected case of newcastle and
encephalomylitis  disease in layers. Iraqi
Journal of Agricultural Sciences. 54(3): 890-
895. https://doi.org/10.36103/ijas.v54i3.1778
29. Vincent, J. B. 2000. The biochemistry of
chromium. J. Nutr. 130(4): 715-718.
https://doi.org/10.1093/jn/130.4.715

30. Xiao, F., D. Ao, B. Zhou, J. W. Spears, X.
Lin and Y. Huang. 2016. Effects of
supplemental chromium propionate on serum
lipids, carcass traits, and meat quality of heat-
stressed broilers. Biol. Trace Elem. Res.
176(2): 401-406.
https://doi.org/10.1007/s12011-016-0852-7



https://doi.org/10.1007/s12011-011-9116-8
https://doi.org/10.1007/s40618-020-01351-0
https://doi.org/10.1080/23311932.2016.1267691
https://doi.org/10.1080/23311932.2016.1267691
https://doi.org/10.1385/bter:89:1:53
http://www.sciepub.com/reference/182513
https://doi.org/10.1016/b978-0-444-64121-2.00008-8
https://doi.org/10.1016/b978-0-444-64121-2.00008-8
https://doi.org/10.1007/s12011-011-9234-3
https://doi.org/10.1007/s12011-011-9234-3
https://doi.org/10.36103/ijas.v50i6.853
https://doi.org/10.36103/ijas.v54i4.1785
https://doi.org/10.36103/ijas.v54i4.1785
https://doi.org/10.36103/ijas.v54i3.1778
https://doi.org/10.1093/jn/130.4.715
https://doi.org/10.1007/s12011-016-0852-7
https://doi.org/10.1007/s12011-016-0852-7

