PROFITABLE, RESPONSIBLE AND STRATEGIC USE OF HORMONAL GROWTH PROMOTANTS

Hormonal growth promotants (HGP) have been widely adopted in the Australian beef industry as a reliable means of improving growth rates and reducing cost of gain. HGPs have shown consistent improvements in feed conversion efficiency of 5-10% and daily gains of 5-15% (Griffen and Mader 2000). The increased popularity of HGPs is derived from high return, wide selection of products, safe in nature and no withdrawal period. The wide range of HGPs available allows implant strategies to be developed to meet most feedlot production systems and aims.  

HGP CLASSIFICATION AND FUNCTION

HGP are generally identified by a trade and brand name as well as animal type or production system (S for steer, H for heifer, C for calf, G for grass). Brand names are required when purchasing, however provide little information on characteristics of implant (active constituents, concentration, potency). These characteristics will directly effect the strategic use of the HGP. 

HGP can be divided into three basic groups based on their active constituents. These include oestrogenic, androgenic and a combination of both. Within this classification is also potency or strength of active constituents. Table 1 provides a summary of groups and potency of current registered HGPs.

Table 1. HGP groups specifying active ingredients, active ingredient concentrations and potency level. 

Active 

Ingredient
Concentration (mg)
Group
Potency

Zeranol
36
Oestrogenic
Low


72

Moderate

Oestradiol
24

Low






Trenbolone acetate
140-200
Androgenic
Moderate






Oestradiol benzoate +

Progesterone
10-20

100-200
Combination
Low

Moderate

Oestradiol benzoate +

Testosterone propionate
20

200

Moderate

Oestradiol benzoate +

Trenbolone acetate
28

200

High

Oestradiol +

Trenbolone acetate
8-24

40-140

High

The three HGP groups act slightly differently on muscle. The oestrogenic group HGPs function by increasing protein deposition by increasing the level of growth hormone and insulin secretion. The androgenic group implants increase protein deposition by increasing the proportion of protein synthesis relative to degradation. In combination, they act independently, resulting in an additive effect  (Apple et al 1991). Griffin and Mader (2000) reported an additional 2 to 3% effect on feed conversion and 3 to 5% on daily gain with combination implants.   

FOOD SAFETY

HGP implanted beef is safe for human consumption despite negative attention from some consumer groups. The use of HGPs do not increase hormone levels above what is naturally present in beef. The human body produces the same hormones (oestrogens, androgens) in quantities much greater than would ever be consumed by eating HGP treated beef. Table 2 provides the levels of hormones produced by the human body daily in comparison with hormone content of a 500gram serving of HGP treated beef. 

Table 2. Comparison of human daily oestrogen production (ng/d) with oestrogen content of one 500gram serving of HGP treated beef.      

Group
Oestrogen (ng/d)

Male child (pre-puberty)
41,000

Adult male
136,000

Female child (pre-puberty)
54,000

Non-pregnant woman
540,000

HGP treated beef (500grams serve)
11.4 ng/serve

.ng = nanograms = one billionth of a gram

However, HGP must be used in accordance with manufacturers recommendations. These recommendations include hygiene and implantation technique.  

· Hygiene

Disinfect implant needle thoroughly with disinfectant between animals to reduce risk of abscess or infection.

Use animal and head restraint

Replace damaged or dull needles

Don’t sacrifice good technique for speed

· Correct implantation technique

Implants should only be placed in the ear. Always place implant outside the cartiledge ring at the base of the ear.

Implant should be administered as instructed by manufacturer. If unsure of directions, call sales representative for explanation or possibility implant demonstration. 

Poor implantation technique (bunching, crushed or abscess formation) will alter hormone availibility and animal response. 

Avoid altering HGP position in ear to change hormone availability. If aim is to reduce hormone level, use a lower potency HGP. Attempting to alter hormone availability or concentration reduces cost effectiveness of implant as user never really knows true effectiveness of implant. 

· Duplicating implantion

HGP manufacturers have determined blood hormone activity for optimum response not only for maximising production efficiency but also for registration requirements. Herschler et al (1995) evaluated the response of increasing dosage levels of Synovex Plus (28mg oestradiol benzoate & 200mg trenbolone acetate) by increasing oestradiol benzoate to 36mg. They found no additional response benefit and reported that current dosage levels provide close to optimal growth promotion and feed conversion for both steers and heifers.

Duplicating implantation (two implants at the one time) does not duplicate response and is more likely to contribute to negative production issues (buller activity, prolapse).  

Failure to adhere to manufacturers recommendations not only reduces the benefit of the implant but also provides leverage to the argument that these compounds require restricted use or possible banning. It is the responsibility of all (HGP manufacturer, sale representatives, consultants and uses) to ensure these products are administered as recommended.

HGP STRATEGIES

Increased benefits of HGP possible when used strategically. Factors that aid in strategic planning of HGP include identifying and understanding the effects of both animal and ration characteristics on HGP response. 

Animal characteristics that require consideration include:

· Frame score

Frame score provides an indicator of the animal’s growth potential. A direct relationship exists between bone size (skeleton) and muscle. 

Large framed animals are later maturing (deposit fat at heavier live weights) than smaller framed animals, which are earlier maturing (deposit fat at lighter live weights). 

HGP modify growth of animal by increasing deposition of muscle and thereby essentially increasing frame score of animal by a factor of one. However, large framed animals (British/European type cattle and crosses with hip heights >1400mm and Brahman type cattle and crosses with hip heights >1450mm) will not benefit from HGP as they cannot consume sufficient nutrients to sustain both genetic potential for growth as well as HGP effect. 

· Sex

Sex of animal influences growth. Heifers mature approximately 20% earlier than steers (deposit fat at a lighter live weight for same age and frame as steers). 

Careful selection of heifers (frame, weight, body condtion) is required prior to feeding commitment. Moderate and high potency HGP have capacity to control rate and level of fat deposition (increase frame score). 

Implant response in heifers is usually less than in the steer. Steers have very little natural oestrogen and androgens (castration), whereas intact heifers have fluctuating levels of both these hormones. Therefore, in steers, the primary hormone requirement is oestrogen with the secondary hormone as androgen. In heifers, the primary hormone is androgen with the secondary hormone as oestrogen. The use of appropriate combination HGP useful for heifers due to additive effect derived from independent hormone modes of action. 

· Growth

Animal response to HGP is greatest when their nutritional requirements are met and they have reached their peak in lean tissue deposition (Griffen and Mader 2000). Implanting mature animals will not provide the same benefits as implanting an animal that is growing.  

Ration characteristics that require consideration include:

· Energy and protein level

To maximise utilisation and benefit of high potency HGP, animals need to be consuming a ration which offers a minimum energy level of 1.35Mcal/kg Neg (Net energy for gain) and 13.5% protein. Attempting to feed a less nutrient dense ration increases potential of animals to exhibit negative aspects of HGP use (buller activity, dark cutters). 

HGP strategies that may also be considered to provide greater flexibility in HGP use and reduce the possibility of detrimental effects of implantation include:

· Implant frequency

Greatest benefits from frequent implanting derived from using in succession a low, moderate and high potency HGP (Mader 1997). When using the same implant consecutively, response to that implant decreases with time as shown in Table 3.

Table 3. Effect of using the same implant consecutively on animal performance (Mader 1997).

Growth Stage
Implant Treatment

Weaner
N
N
N
Y

Grower
N
N
Y
Y

Finisher
N
Y
Y
Y







ADG. Kg
1.18
1.32
1.31
1.27

Feed Intake. Kg
9.16
9.30
9.66
9.57

Feed/Gain
7.58
6.98
7.31
7.47

N = no implant

Y = implanted with 36mg zerano
However, increasing implant frequency also increases management requirements (labour, time, animal handling, feed intake disruption, stress). This may offset value of benefits derived from second implant. 


· Delayed implantation

Maintenance energy requirements are increased by as much as 18% in implanted steers. Performance benefits are possible by delaying implanting until cattle are on a higher plane of nutrition (energy and protein). Implant strategies that attempt to match implant potency to plane of nutrition has shown to enhance efficiency. 

SUMMARY

The greatest challenge for HGP success is developing implant programs which meet specific production and market objectives. This does not translate to one type of HGP is good for all cattle. Feedlots should be using the wide range of HGP available to meet their requirements based on the type of animal they feed and developing strategies which best meet their production system.  
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