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Introduction: Metformin is used in the treatment of infertility in women with polycystic ovary
syndrome and insulin resistance. Metformin affects the release of GnRh and LH hormones by
regulating the reproductive axis (Tosca et al. 2011). It has been shown that patients with polycystic
ovaries who ovulate under metformin treatment have an improvement in ovarian artery blood flow
and better dominant follicle and corpus luteum angiogenesis (Palumba et al. 2006). Egg laying in
chickens is stopped at the end of production for several reasons. External and internal stimuli affect
the hormonal levels of the hen's body, which causes changes in the conditions governing the laying
organs (ovaries and oviducts), and these changes cause a decrease or stop of egg production. The
purpose of using metformin in the diet of laying hens is to reduce the fat around the ovary, so that it
can exert its positive effects (Toska et al. 2011). Chen et al. (2011) in Hy-Line laying Leghorn hens
that received 30 or 100 mg/kg body weight of metformin significantly reduced egg laying rate, plasma
triglyceride, cholesterol and insulin levels, body weight, abdominal fat, and liver fat content (Chen
et al., 2011). In order to reduce fat reserves and improve egg laying at the end of production, this
study was conducted in order to investigate the effect of metformin on production performance,
external and internal quality traits of eggs in laying hens at the end of the production period (choosing
the last weeks of production was due to reduced production and accumulation of abdominal fat)
Material and methods: The number of 64 laying hens of Leghorn breed HyLine-W36 at the 73
weeks of age were used in this experiment. The hens were allocated to 4 treatments (levels of 0, 50,
100 and 150 mg/kg body weight of Metformin) and four replicates with four birds in each replicate
in a completely random design during 8 weeks of the experiment. In order to adapt to experimental
diet and conditions, one week adaptation period was also done. Egg production performance
including hen-day egg production, egg weight, egg mass, were recorder daily and feed intake of birds
were measured and the feed conversion ratio (FCR) was calculated. At the beginning and end of the
experiment, egg quality traits (egg length, egg diameter, shell weight, egg index, haugh unit, egg
shell thickness, egg density, albumin weight, albumin pH, yolk height, yolk diameter, yolk weight,
yolk pH, and yolk color) were evaluated and reported.

Results and discussion: The results of the experiment indicated that the production performance
parameters including egg production, egg mass, egg weight, percentage of soft shell eggs, feed
conversion ratio, feed efficiency, final weight of hens and weight gain of hens were not affected by
treatments. Hens in the control group had the lowest percentage of cracked eggs (P<0.05). Egg
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length, egg width, shell weight, egg index, haugh unit, wide end shell thickness, middle shell
thickness and egg density were not differed between treatments at the beginning and end of the
experiment. Albumin height, albumin weight, albumin pH, yolk height, yolk width, yolk weight, yolk
index, yolk and albumin percentages, yolk pH, and yolk color were not affected by experimental
treatments at the end of the experiment. In general, the use of metformin drug in this experiment,
could not have a positive effect on the performance and quality characteristics of eggs.

Key words: metformin, production performance, eggs quality traits, laying hens
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Table 1- Effect of different levels of Metformin on egg production performance in laying hens

Metformin Levels (mg/kg Body Weight)

control 50 100 150 P Value

Egg production (%) 40.71+3.14  37.95+3.10 43.85+3.10 39.32+3.18 0.595
Egg mass (g/d) 26.1842.10  25.01+2.07  29.304+2.45  25.38+2.14 0.595
Egg weight (g) 64.2020.66  65.4620.73  66.03:0.72  64.45:0.66 0.343
Soft shell egg (%) 0.083+0.800 0.627+0.681 1.288+0.676  1.04620.670  0.710
Cracked egg (%) b0.060£0.711 %4.00£0.501  *4.24+0.515  23.80+0.582 0.014
Feed CONVEISION 4 940321  4.10+0.312  342+0362  3.9840.331 0.519
ratio(g/g)

Hen final weigh (kg) ~ 1.44+0.069  1.56+0.060  157+0.069  1.490.069 0.541

Hen weight gain (kg)

-0.046+0.087 0.049+0.087

0.069+0.087 -0.0290+0.087 0.744

abMeans with different letters in each column are significantly different (P <0.05).
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Table 2- Effect of different levels of Metformin on egg external quality in laying hens at the end of

experiment

Metformin Levels (mg.kg Body Weight)

control 50 100 150 P Value
Egg Length (cm) 5.93+0.076  5.91+0.076 5.96+0.090 5.98+0.082  0.927
Egg Diameter (cm) 451+0.039 4.56+0.039 4.42+0.047 4.53+0.042 0.173
Shell weight (g) 5.34+0.284  5.08+0.284 4.87+0.336 5.10+0.307  0.760
Egg index (Shape index) 76.19+0.99  77.15+0.99 74.20+1.17  75.80%1.07 0.315
Egg shell thickness (mm) 0.348+0.014 0.367+0.014 0.373+0.016 0.344+0.015 0.458
Egg density 1.08+0.002  1.07+0.002  1.08+0.002 1.07%0.002 0.302

abMeans with different letters in each column are significantly different (P <0.05).
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Table 3- Effect of different levels of Metformin on egg internal quality in laying hens

Metformin Levels (mg/kg Body Weight)

control 50 100 150 P Value
Albumin height (mm) 7.65+0.503  8.42+0.482 9.06+0.666 8.76+0.606 0.334
Albumin weight (g) 43.20+0.900 44.41+0.900 41.84+1.070 43.24+1.060 0.358
Albumin pH 8.48+0.091 8.53+0.091 8.51+0.111 8.71+0.109 0.435
Haugh unit 86.65+2.58 88.54+2.58 91.41+3.05 92.00+2.79 0.481
Albumin percentage (%)  68.06+2.08 64.39+2.08 62.61+2.46 62.77+2.25 0.281
Yolk height (mm) 18.36+£0.477 18.95+0.460 19.16+0.637 19.26+0.572 0.595
Yolk diameter (cm) 4.1+0.069 4.17+£0.068 4.04+0.076 4.23+0.076 0.334
Yolk weight (g) 18.65+0.456 18.67+0.475 18.46+0.609 19.36+0.531 0.638
Yolk percentage (%) 29.27+£1.225 26.66+1.225 28.35+1.449 28.91+1.323 0.468
Yolk index 4.47+0.098 4.57+0.098 4.69+0.115 4.63%0.105 0.514
Yolk to albumin ratio (%) 0.429+0.016 0.414+0.016 0.454+0.019 0.462+0.017 0.191
Yolk pH 6.2+0.041 6.17+0.042 6.20+0.050 6.16+0.049 0.896
Yolk color 7.26£0.330  7.35+0.345 6.88+0.402 7.28+0.402 0.830
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