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Table 1. How to perform injections in the first step
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Table 2. How to perform injections in the second step
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Table 3. How to perform injections in the third step

pow Al>po 55 iy, 55 plosl oo Y Jga

uF alejl 09,5

eIV gl udlsl olyom dy (5050558 p o s
(JsesSee VA) MTH V09,8

(psS 95540 Y'+) astressin-2B Y oy)S
astressin-2B + MTII Y og,S

shopdlyl S5y 15 285 8 T 5)5e 36 (l> oy
2 aals lasa aop A0 e Jlp 0 dopd /)
J> ol o b s ae clag)ls (o5 g as ealil xS 09,5
Gyl dm 4@ B VY g 80 & o loj 0 (reow (glis
039 3l o plesay i G pne picmed Ad (6 uSojl]
Olie » aog om0y ol UL S gl o
doodly oo 5 4500 jolaieds sy JBlis 4 lie B pune
S bags o 0199 0 (st 5 4o ol ol ol
225 090 ) sl pSojlul 4l )b 53 (i)l

b pbsl dgx (S iy 0 e ey 09y B
Jedon dog po dadrge 3 e G B)F Cur
ap Yo gl Syl 8 LS dawy S by
8,5 (o0 38 Caly Gl 4l 53 dmex (59 Aol
15 0s 3] Flyge oy 5 sileels iy ) eslizl |
S ojl & LS igw o S 2y )l 3590 Slge ol
3 dwgn ool (V) 39500 98 deomer g Cungy D oo
LVA) Wb o5 15 i nds g
390 G0s5 o 5 408 1 nazge Galofl oL 55
P &S phee cbob ki 5 <85 )18 )y



SA 055 CaunigST 3l odlisl b 136 Cpnn (w9555 s8 (slboss S (i oy

Syan il cage )b s (pSFLVA YA g aw oyp Gl g w85 L8 Jdos

gl e iomon (PSe/00) 1 L beS sladagy o lie A odlawl g paiey Cad I (P</+0)
L5000 p Sl F/A o VXD golaw ey (55 —izo i B
(p>+1+0) Cou g b

Toh (3205 D9 043V JSb )3 &S jobplen
X/¥0) MC3/MCy (slnoiss S cansisST) MTII Ciliseo

‘|| @Control

EBMTII (2.45 pmol)
5 | @MTII (4.9 pmol)
OMTII (9.8 pmol)

“Ho

Cumulative food intake (g/100g BW)

60

Time (min)

995 sladrgy )3 xe5 (i Gpae p (p,595b A/A ¢ F/A F/¥D) MCIIMCA (slooss S counssST MTIN Gy55 51— S
(Pp=0.05) sl yloj yo 4> caliseo (glrog,S s Jld gme glds oaimd LS (C 5 b @) il By >
Figure 1. Effects of intracerebroventricular injection MTIl (MC3/MC4receptors agonist; 2.45,4.9 and 9.8ngr). on

cumulative food intake in neonatal meat-type chicks. Different letters (a, b and c) indicate significant differences
between treatments at each time (P< 0.05).
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Figure 2. Effects of intracerebroventricular injection of control solution (PBS), MTII (9.8 pmol) ,astressin-B (CRF1/
CRF?2 receptors antagonist; _éobslg)and MTII+ astressin-B on cumulative food intake in neonatal meat-type chicks.
in

Different letters (a an

dicate significant differences between treatments at each time (P < 0.05).
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Figure.3. Effects of intracerebroventricular injection of control solution (PBS), MTII (9.8. pmol), astressin-2B
(CRF1/ CRF2 receptors antagé)nist; 30 uc%) and MTII+ astressin-B on cumulative food intake in neonatal meat-type
ndi

chicks. Different letters (a, band c) i

cate significant differences between treatments at each time (P < 0.05).
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2- N-Methyl- d-aspartic acid or N-Methyl- d-aspartate



vy WA s ¥+ 0jlads [e23jl Jlo ool Clidgs (slouing sy

ois ey yliliny g BS,  derge VST 4y an g by w5 0 gt plo 5 5yeS Mo wiwaw Iyl 548>
23,5 gasuie Xy )3 ol jobds s (pl - 9000 Sty (85 ladrgr > M Bpas 95
B 8yS )8 np 2090 38 (emas St plo blS)

&bo

1. Atsuchi, K., A. Asakawa, M. Ushikai, K. Ataka, M. Tsai and K. Koyama. 2010. Centrally
administered nesfatin-1 inhibits feeding behaviour and gastroduodenal motility in mice. Neuroreport,
21(15): 1008-1011.

2. Bungo, T., K. Yahata, T. lzumi, K.I. Dodo, K. Yanagita and J.I. Shiraishi. 2008. Centrally
administered tryptophan suppresses food intake in free fed chicks through the serotonergic system.
The Journal of Poultry Science, 45(3): 215-219.

3. Davis, J.L., D.T. Masuoka, L.K. Gerbrandt and A. Cherkin. 1979. Autoradiographic distribution of L-
proline in chicks after intracerebral injection. Physiology & Behavior, 22(4): 693-695.

4. Dong, J., H. Xu, P.F. Wang, G.J. Cai, H.F. Song and C.C. Wang. 2013. Nesfatin-1 stimulates fatty-
acid oxidation by activating AMP-activated protein kinase in STZ-induced type 2 diabetic mice.
PL0S One, 8(12): e83397.

5. Furuse, M., M. Matsumoto, N. Saito, K .Sugahara and S. Hasegawa. 1997. The central corticotropin-
releasing factor and glucagon-like peptide-1 in food intake of the neonatal chick. European Journal of
Pharmacology, 339(2-3): 211-213.

6. Guo, F.F., L. Xu, SI. Gao, X. Sun, Z. Li and Y. Gong. 2015. The effects of nesfatin- 1 in the
paraventricular nucleus on gastric motility and its potential regulation by the lateral hypothalamic
area in rats. Journal of Neurochemistry, 132(3): 266-275.

7. Heidarzadeh, H., M. Zendehdel, V. Babapour and H. Gilanpour. 2018. The effect of nesfatin-1 on
food intake in neonatal chicks: role of CRF 1/CRF2 and H1/H3 receptors. Veterinary Research
Communications, 42(1): 39-47.

8. Iwasaki, Y., H. Nakabayashi, M. Kakei, H. Shimizu, M. Mori and T. Yada. 2009. Nesfatin-1 evokes
Ca 2" signaling in isolated vagal afferent neurons via Ca 2% influx through N-type channels.
Biochemical and Biophysical Research Communications, 390(3): 958-962.

9. Khazari ,B., M .Rezaei and M. kazemifard. 2019. The effect of different sources of insoluble fiber on
performance, nutrient digestibility and blood parameters in broiler chicks. Rap, 10(24):1-9

10. Kohno, D., M. Nakata, Y. Maejima, H. Shimizu, U. Sedbazar and N. Yoshida. 2007. Nesfatin-1
neurons in paraventricular and supraoptic nuclei of the rat hypothalamus coexpress oxytocin and
vasopressin and are activated by refeeding. Endocrinology, 149(3): 1295-1301.

11. Kumar, K.G., G.M .Sutton, J.Z. Dong, P. Roubert, P. Plas and H.A. Halem. 2009. Analysis of the
therapeutic functions of novel melanocortin receptor agonists in MC3R-and MC4R-deficient
C57BL/6J mice. Peptides, 30(10): 1892-1900.

12.Lam, D.D., M.J. Przydzial, S.H. Ridley, G.S. Yeo, J.J. Rochford and S.O’Rahilly. 2007. Serotonin 5-
HT2C receptor agonist promotes hypophagia via downstream activation of melanocortin 4 receptors.
Endocrinology, 149(3): 1323-1328.

13.Lu, X.Y., G.S. Barsh, H. Akil and S.J. Watson. 2003. Interaction between a-melanocyte-stimulating
hormone and corticotropin-releasing hormone in the regulation of feeding and hypothalamo-
pituitary-adrenal responses. Journal of Neuroscience, 23(21): 7863-7872.

14. Mortazavi, S., R. Gonzalez, R. Ceddia and S. Unniappan. 2015. Long-term infusion of nesfatin-1
causes a sustained regulation of whole-body energy homeostasis of male Fischer 344 rats. Frontiers
in Cell and Developmental Biology, 3: 22.

15. Novoseletsky, N., A. Nussinovitch and M. Friedman-Einat. 2011. Attenuation of food intake in chicks
by an inverse agonist of cannabinoid receptor 1 administered by either injection or ingestion in
hydrocolloid carriers. General and Comparative Endocrinology, 70 (3): 522-527.

16. Olanrewaju, H., J. Thaxton, W. Dozier, J. Purswell, W. Roush and S. Branton. 2006. A review of
lighting programs for broiler production. International Journal of Poultry Science, 5(4): 301-308.
17.Richard, D., Q. Lin and E. Timofeeva. 2002. The corticotropin-releasing factor family of peptides and
CRF receptors: their roles in the regulation of energy balance. European Journal of Pharmacology,

440(2-3): 189-197.

18. Saito, E.S., H. Kaiya, T. Tachibana, S. Tomonaga, D.M. Denbow and K. Kangawa. 2005. Inhibitory
effect of ghrelin on food intake is mediated by the corticotropin-releasing factor system in neonatal
chicks. Regulatory Peptides, 125(1-3): 201-208.

19. Samadian F, M.J. Eskandari and M.R. Bahreini Behzadi. 2019. Preference of broiler chickens for feed
color. Rap, 10(25): 1-7.

20. Shousha, S., D. Kirat and T. Naso. 2015. Effect of central and peripheral nesfatin-1 on food intake in
japanese quail. AASCIT Journal of Biology, 1(1): 1-9.



Al 055 CaunigST 3l odlisl b 136 Cpnn (w9555 s8 (slboss S (i oy

21. Silberman, Y. and D.G. Winder. 2013. Corticotropin releasing factor and catecholamines enhance
glutamatergic neurotransmission in the lateral subdivision of the central amygdala.
Neuropharmacology, 70: 316-23.

22.Stengel, A., M. Goebel, L. Wang, J. Rivier, P. Kobelt and H. Monnikes. 2009. Central nesfatin-1
reduces dark-phase food intake and gastric emptying in rats: differential role of corticotropin-
releasing factor2 receptor. Endocrinology, 150(11): 4911-4919.

23.Stengel, A. and Y. Tache. 2013. Role of brain NUCB2/nesfatin-1 in the regulation of food intake.
Current Pharmaceutical Design, 19(39): 6955-6959.

24.Tachibana, T., K. Sugahara, A. Ohgushi, R. Ando and S.I .Kawakami, T .Yoshimatsu ., et al. 2001.
Intracerebroventricular injection of agouti-related protein attenuates the anorexigenic effect of alpha-
melanocyte stimulating hormone in neonatal chicks. Neuroscience Letters, 305(2): 131-134.

25. Yamada, H. and A.W. Bruijnzeel. 2011. Stimulation of a2-adrenergic receptors in the central nucleus
of the amygdala attenuates stress-induced reinstatement of nicotine seeking in rats.

Neuropharmacology, 60(2-3): 303-11.



Research on Animal Production, Vol. 11, N0O. 30, WINEEr 2021 ......oviiiiiiit ittt e e e 73

Evaluating the Role of Corticotropin Receptors on Feed Intake Using
Melanocortin Receptor Agonists in Neonatal Broilers

Fariba Ahmadi Dashtiani*, Morteza Zendehdel’, Vahab Babapour® and Negar Panahi'

1- Department of Veterinary Medicine, Science and Research Branch, Islamic Azad University, Tehran, Iran
2- Associate Professor, Department of Basic Sciences, Faculty of Veterinary Medicine, University of Tehran, Tehran,
Iran (Corresponding author: zendedel@ut.ac.ir)
3- Professor, Department of Basic Sciences, Faculty of Veterinary Medicine, University of Tehran, Tehran, Iran
4- Assistant Professor, Department of Veterinary Medicine, Science and Research Branch, Islamic Azad University,
Tehran, Iran
Received: December 9, 2019 Accepted: September 19, 2020

Abstract

Evidence from animal studies suggests corticotrophin and melanocortin systems have
regulatory role in feeding system in avian, but there is no evidence for their interaction. In this
survey three experiments designed to investigate the role of corticotrophin receptors on food
intake using melanocortin receptors agonist M3 and M4 in neonatal chicken (each experiment
includes 4 groups and 11 birds in each group). In experiment 1, chickens were
intracerebroventricularly (ICV) injected with control solution, MTII (MC3/MC, receptors
agonist; 2.45, 4.8 and 9.8 pmol). In experiment 2, control solution, MTII (9.8 pmol), astressin-B
(CRFy/ CRF;, receptors antagonist; 30 pg), and MTII + astressin-B were injected. In experiment
3, control solution, MTII (9.8 pmol), astressin-2B (CRF; receptors antagonist; 30 pg), and MTII
+ astressin-2B were injected. Then, cumulative feed intake was recorded until 120 min after
injection. According to the results, dose dependent hypophagia observed after ICV injection of
the MTII (p<0.05). ICV injection of MTII (9.8 pmol) + astressin-B had no effect on the
hypophagic effect of the MTIl (p> 0.05). ICV injection of MTII (9.8 pmol) + astressin-2B
significnatly diminished MTII-induced hypophagia (p<0.05). These results suggest that
inducing hypophagia by melanocortin mediates via corticotropin CRF, receptors in broiler
chicken.
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