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Abstract

Hormones belong to metabolic factors that control and regulate feed intake 
in ruminants and rats. Estrogen depresses feed intake. Insulin is an important 
hormone possessing both long-term and short-term effects on ruminant nutrient 
partitioning and feed intake. Insulin is associated with overconsumption in 
rats. The role of glucagon in feed intake regulation in ruminants has not 
been thoroughly described. Some evidence exists that exogenous glucagon 
reduces feed intake in sheep. Intravenous glucagon induced satiety in humans. 
Intraperitoneal glucagon has not affected feed intake in rats. Research is 
needed to elucidate how to manipulate animal and human endocrinology to 
optimize feeding strategies and systems in food-producing animals and to 
improve human health.
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induce satiety signals. In contrast, insulin can stimulate feed intake 
in response to insufficient nutrient supply [14]. Insulin has also been 
reported to be associated with overconsumption in the rat [15]. It 
might be possible that the postprandial rise in insulin secretion in 
high-producing cows demanding much energy and nitrogen to 
sustain milk yield, may not necessarily depress DMI. Instead, due 
to high nutrient demand by the mammary gland, the postprandial 
insulin secretion might facilitate nutrient uptake by increasing feed 
intake.

Although studied in humans in as early as 1955 [16], the role 
of glucagon in feed intake regulation in ruminants has not been 
delineated [3,17]. Intravenous glucagon induced satiety in humans. 
In contrast, Intraperitoneal glucagons stimulated glucogenolysis but 
did not affect feed intake in rats [18]. Glucagon stimulates hepatic 
glucose production via both glycogenolysis and gluconeogenesis 
[7]. The hepatic glucose release does not appear to be the exclusive 
pathway whereby glucagon may affect satiety [19]. For example, 
Geary and Smith [20] showed that increased blood glucose did not 
end the meal. The peritoneal use of rabbit glucagon antibodies in rats 
to reduce gluconeogenesis and blood glucose increased feed intake 
[21]. These data show that reduced blood glucose can induce hunger, 
but increased blood glucose may not induce satiety. Also, some 
evidence exists that exogenous glucagon reduces feed intake in sheep 
[22]. Thus, the effect of glucagon on feed intake control seems to be 
mediated by other agents than only glucose. Future research is needed 
to elucidate the impact of glucagon on feed intake in dairy cows.

Implications
Hormones contributions to feed intake in ruminants and rats were 

reviewed. Research is needed to clarify how to manipulate animal and 
human endocrinology to optimize nutritional strategies and systems 
in food-producing animals and to improve human health.
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Harmones
The objective of this mini review article was to illuminate 

hormones-mediated feed intake regulation in ruminant and rat 
models. This was to help formulate nutritional strategies to optimize 
metabolism and performance in food-producing animals and to 
improve human physiology and health. Nutrient partitioning is 
mediated by a variety of hormones [1]. Hormones are involved in 
both short-term and long-term [2,3] regulation of feed intake. The 
greatest fluctuations in body metabolism, nutrient partitioning, and 
feed intake usually occur around calving in large ruminants when 
levels of metabolic and reproductive hormones are highly variable in 
periparturient cows [3,4].

Estrogen depresses feed intake [5] by acting primarily on the 
paraventricular nucleus of the hypothalamus [6]. Insulin is another 
important hormone possessing both long-term and short-term 
effects on ruminant nutrient partitioning and feed intake [7,8]. The 
long-term roles of insulin in feed intake control relate to pregnancy 
and lactation [1,9]. This occurs mainly during mid- and late-lactation 
when the cow tends to gain weight. Insulin is involved in both up- 
and down-regulation of feed intake in mammals. When compared to 
prepartum levels, insulin secretion drops substantively shortly after 
parturition [3]. Without the postpartum drop in insulin secretion 
rate, the cow would be unable to use body reserves and deal with 
insufficient Dry Matter Intake (DMI). The low postpartum insulin 
will additionally enable the cow to gradually increase DMI. 

The short-term insulin effects on nutrient metabolism and 
partitioning, which are more relevant to the findings of dairy cattle 
studies, initiate upon or even shortly before feeding or nutrient 
ingestion [10]. Seeing the fresh feed can cause a surge in insulin 
secretion in sheep and cattle [10-12]. The higher postprandial 
insulin surge leads to greater glucose uptake by peripheral tissues. 
By increasing the peripheral glucose uptake, the postprandial insulin 
secretion may contribute to satiety [13]. A higher postprandial 
insulin secretion and thus the increased peripheral glucose use may 

Mini Review

Hormones and Feed Intake Regulation: Ruminant and 
Rat Models
Nikkhah A*
Department of Animal Sciences, Faculty of Agricultural 
Sciences, University of Zanjan, National Elite Foundation, 
Iran

*Corresponding author: Nikkhah A, Department 
of Animal Sciences, Faculty of Agricultural Sciences, 
University of Zanjan, National Elite Foundation, Iran

Received: May 03, 2018; Accepted: May 25, 2018; 
Published: June 01, 2018



Austin J Biotechnol Bioeng 5(3): id1098 (2018)  - Page - 02

Nikkhah A Austin Publishing Group

Submit your Manuscript | www.austinpublishinggroup.com

Technology, and National Elite Foundation.

References
1. Bauman DE, Currie WB. Partitioning of nutrients during pregnancy and 

lactation: A review of mechanisms involving homeostasis and homeorhesis. J 
Dairy Sci. 1980; 63: 1514-1546.

2. Allen MS. Effects of diet on short-term regulation of feed intake by lactating 
dairy cattle. J Dairy Sci. 2000; 83: 1598-1624.

3. Ingvartsen KL, Andersen JB. Integration of metabolism and intake regulation: 
A review focusing on periparturient animals. J Dairy Sci. 2000; 83: 1573-
1597.

4. Drackley JK. Biology of dairy cows during the transition period: the final 
frontier. J Dairy Sci. 1999; 82: 2259-2273.

5. Grummer RR, Bertics SJ, La Count DW, Snow JA, Dentine MR, Stauffacher 
RH. Estrogen induction of fatty liver in dairy cattle. J Dairy Sci. 1990; 73: 
1537–1543.

6. Butera PC, Beikirch RJ. Central implants of diluted estradiol: Independent 
effects on ingestive and reproductive behaviours of ovariectomized rats. 
Brain Res. 1989; 491: 266–273.

7. Brockman RP. Roles of glucagons and insulin in the regulation of metabolism 
in ruminants: A review. Can Vet J. 1978; 19: 55-62.

8. Brockman RP, Laarveld B. Hormonal regulation of metabolism in ruminants: 
A review. Livest Prod Sci. 1986; 14: 313-334.

9. Bauman DE. Regulation of nutrient partitioning during lactation: Homeostasis 
and homeorhesis revisited. CABI Publishing, Wallingford, Oxon, UK. 2000; 
311-328. 

10. Bassett JM. Early changes in plasma insulin and growth hormone levels after 
feeding in lambs and adult sheep. Aus J Biol Sci. 2000; 27: 157-166.

11. Faverdin P. Variations of blood insulin at feeding in the lactating cow. Reprod 
Nutr Dev. 1986; 26: 381-382.

12. Vasilatos R, Wangsness PJ. Diurnal variations in plasma insulin and growth 
hormone associated with two stages of lactation in high producing dairy cows. 
Endocrinol. 1981; 108: 300-304.

13. Anika SM, Houpt TR, Houpt KA. Insulin as a satiety hormone. Physiol Behav. 
1980; 25: 21.

14. Even P, Nicolaidis S. Short-term control of feeding: limitation of the glucostatic 
theory. Brain Res Bull. 1986; 17: 621-626.

15. Brandes JS. Insulin induces overeating in the rat. Physiol Behav. 1977; 18: 
1095-1102.

16. Stunkard AJ, Van Ittalie TB, Reis BB. The mechanism of satiety: Effect of 
glucagons on gastric hunger contractions in man. Proc Soc Exp Biol Med. 
1995; 89: 258.

17. NRC. Predicting Feed Intake of Food-Producing Animals. Washington, D.C.: 
National Academy Press. Washington, D. C. 1997.

18. Geary N, Smith GP. Pancreatic glucagon and postprandial satiety in the rat. 
Physiol Behav. 1982; 28: 313-322.

19. Gibb MJCA. Huckle, Nuthall R. Effect of time of day on grazing behaviour by 
lactating dairy cows. Grass & Forage Sci. 1997; 53: 41-46.

20. Geary N, Smith GP. Pancreatic glucagon fails to inhibit sham feeding in the 
rat. Peptides. 1982; 3: 163-166.

21. Langhans WU. Ziegler E, Scharrer, Geary N. Stimulation of feeding in rats 
by intraperitoneal injection of antibodies to glucagon. Science. 1982; 218: 
894-896.

22. Deetz LE, Wangsness PJ. Influence of intrajugular administration of insulin, 
glucagon and propionate on voluntary feed intake of sheep. J Anim Sci. 1981; 
53: 427–433.

Citation: Nikkhah A. Hormones and Feed Intake Regulation: Ruminant and Rat Models. Austin J Biotechnol 
Bioeng. 2018; 5(3): 1098.

Austin J Biotechnol Bioeng - Volume 5 Issue 3 - 2018
Submit your Manuscript | www.austinpublishinggroup.com 
Nikkhah. © All rights are reserved

https://www.ncbi.nlm.nih.gov/pubmed/7000867
https://www.ncbi.nlm.nih.gov/pubmed/7000867
https://www.ncbi.nlm.nih.gov/pubmed/7000867
https://www.ncbi.nlm.nih.gov/pubmed/10908065
https://www.ncbi.nlm.nih.gov/pubmed/10908065
https://www.ncbi.nlm.nih.gov/pubmed/10908064
https://www.ncbi.nlm.nih.gov/pubmed/10908064
https://www.ncbi.nlm.nih.gov/pubmed/10908064
https://www.sciencedirect.com/science/article/pii/S0022030299754743
https://www.sciencedirect.com/science/article/pii/S0022030299754743
https://www.ncbi.nlm.nih.gov/pubmed/2384618
https://www.ncbi.nlm.nih.gov/pubmed/2384618
https://www.ncbi.nlm.nih.gov/pubmed/2384618
https://www.ncbi.nlm.nih.gov/pubmed/2765887
https://www.ncbi.nlm.nih.gov/pubmed/2765887
https://www.ncbi.nlm.nih.gov/pubmed/2765887
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1789349/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1789349/
https://www.sciencedirect.com/science/article/pii/0301622686900126
https://www.sciencedirect.com/science/article/pii/0301622686900126
https://www.researchgate.net/publication/313011308_Regulation_of_nutrient_partitioning_during_lactation_homeostasis_and_homeorhesis_revisited
https://www.researchgate.net/publication/313011308_Regulation_of_nutrient_partitioning_during_lactation_homeostasis_and_homeorhesis_revisited
https://www.researchgate.net/publication/313011308_Regulation_of_nutrient_partitioning_during_lactation_homeostasis_and_homeorhesis_revisited
https://www.ncbi.nlm.nih.gov/pubmed/4412883
https://www.ncbi.nlm.nih.gov/pubmed/4412883
https://www.ncbi.nlm.nih.gov/pubmed/1168662
https://www.ncbi.nlm.nih.gov/pubmed/1168662
https://www.ncbi.nlm.nih.gov/pubmed/7007021
https://www.ncbi.nlm.nih.gov/pubmed/7007021
https://www.ncbi.nlm.nih.gov/pubmed/7007021
https://www.ncbi.nlm.nih.gov/pubmed/7972417
https://www.ncbi.nlm.nih.gov/pubmed/7972417
https://www.sciencedirect.com/science/article/abs/pii/0361923086901930
https://www.sciencedirect.com/science/article/abs/pii/0361923086901930
https://www.ncbi.nlm.nih.gov/pubmed/928532
https://www.ncbi.nlm.nih.gov/pubmed/928532
https://www.ncbi.nlm.nih.gov/pubmed/14395284
https://www.ncbi.nlm.nih.gov/pubmed/14395284
https://www.ncbi.nlm.nih.gov/pubmed/14395284
https://www.journals.elsevierhealth.com/article/0377-8401(88)90027-2/fulltext
https://www.journals.elsevierhealth.com/article/0377-8401(88)90027-2/fulltext
https://www.ncbi.nlm.nih.gov/pubmed/7079345
https://www.ncbi.nlm.nih.gov/pubmed/7079345
https://onlinelibrary.wiley.com/doi/pdf/10.1046/j.1365-2494.1998.00102.x
https://onlinelibrary.wiley.com/doi/pdf/10.1046/j.1365-2494.1998.00102.x
https://www.ncbi.nlm.nih.gov/pubmed/3688274
https://www.ncbi.nlm.nih.gov/pubmed/3688274
https://www.ncbi.nlm.nih.gov/pubmed/7134979
https://www.ncbi.nlm.nih.gov/pubmed/7134979
https://www.ncbi.nlm.nih.gov/pubmed/7134979
https://www.ncbi.nlm.nih.gov/pubmed/7033196
https://www.ncbi.nlm.nih.gov/pubmed/7033196
https://www.ncbi.nlm.nih.gov/pubmed/7033196

	Title
	Abstract
	Harmones
	Implications
	Acknowledgment
	References

