American Journal of Animal and Veterinary Sciences 9 (2): 122-127, 2014

ISSN: 1557-4555

© 2014 K. Sharomt al., This open access article is distributed undéresative Commons Attribution
(CC-BY) 3.0 license

doi:10.3844/ajavssp.2014.122.127 Published Onli(@® 2014 (http://www.thescipub.com/ajavs.toc)

EFFECTS OF SUPPLEMENTAL LYSINE ON
PERFORMANCE, ANTIBODY TITER AND RECTAL
TEMPERATURE IN RESPONSE TO A MODIFIED-LIVE
VIRAL VACCINE IN NEONATAL CALVES

'K ate Sharon, 'Glenn Duff, *Jeff Dailey, *Jeff Carroll, 2Jonathan Hilmer and *Brian Bothner

!Department of Animal and Range Sciences,
2Department of Chemistry and Biochemistry,
Montana State University, Bozeman, Montana, USA
SLivestock Issues Research Unit, USDA-ARS, LubbockaEe USA

Received 2013-09-26; Revised 2014-05-30; Accepted-P6102
ABSTRACT

Infectious Bovine Rhinotracheitis (IBR), causedidmyine herpesvirus-1, contributes significantlyetmnomic
losses in the dairy and beef cattle industry. Leysias been shown reduce virulence of herpesvinugelgds and
humans. Our objective was to evaluate the effdcdsigplemental lysine on serum IBR antibody tited gectal
temperature in response to a modified-live Intrah@8l) or Intramuscular (IM) respiratory-virus \@eation.
Sixty-four neonatal Holstein bull calves (7+2 dagle; BW = 37+4.2 kg) were used in a completely oanided
design. Calves were fed milk replacer supplemeni#d either 17 g/d L-lysine monohydrochloride (LYZ23
calves) or an equivalent amount of casein (CAS;a@@es) for 42 d. Calves were then vaccinated aittier an
IN IBR-Parainfluenza virus-3 (PI3) or an IM (IBR&bovine viral diarrhea type | and Il, bovine reafory
syncytial virus) modified-live vaccine on d 36. Antrol group (8 calves) received no supplementocwation.
All calves were housed in individual calf pens ¥22 m). Daily feed intakes were monitored and B®asured
weekly. Calves were bled on d 0, 35, 36, 37 and dthperature data loggers were attached to ractaép and
temperatures were recorded every 5 min from d 28 #2. No significant differences were determined f
average performance, rectal temperature, or IBRat titers with either IN or IM vaccinations befen LYS
and CAS treated calves (p>0.10). However, seruaniteogen and the ratio of serum lysine: Argirimeeased
(p<0.05) for LYS compared to CAS calves. Theselt®suggest that supplementing lysine impacts getno
metabolism but does not alter the response to ERimation or animal performance in neonatal Hoistalves.
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1. INTRODUCTION fora secondary bacterial infection (Yates, 198Berpes
viruses are difficult to eradicate due to the distaiment of
The susceptibility of the respiratory tract to leaiztl latency after exposure (Nangtial., 2009). Times of stress,
disease following a viral infection is a matteresolved.  such as those experienced during shipping and ssiocg
Bovine Herpesvirus-1 (BHV-1) is one of the foremost can stimulate the virus to emerge from latencyudim
infections contributing to Bovine Respiratory Disea diseaseand further spreading the virus (Perek, 2005).
(BRD; Nandiet al., 2009). An infection of BHV-1 can Bovine herpesvirus-1 is very common; cattle hefdsver
lead to |Infectious Bovine Rhinotracheitis (IBR), 400 head may have BHV-1 prevalence of over 85%
suppressing the immune system and increasing $ke ri (Raaperiet al., 2010). Vaccines are readily available for
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BHV-1 that attempt to provide enough immunity tmidv ~ kg/d per calf twice daily at 0700 and 1900 for 42 d
reactivation of the disease. Although vaccinati®h i Milk replacer was mixed based on weight and at a
common, humoral immunity is not always sufficiemda concentration of 12% powder (as-fed) (Milk Master,
reactivated-induced disease puts cattle at risdgeloping  Poly Tank and Polydome, Litchfield, MN). Milk
BRD (Jones and Chowdhury, 2007). replacer was fed using 2L nursing bottles (Calf $¢ur
There is evidence that lysine supplementationBottle, Merrick, Inc., Vadnais Heights, NM) with a
decreases the incidence and severity of herpesvirusrubber teat (Milk Bar Bottle Nipple, Coburn Company
associated disease (Maggsal., 2000). In vitro studies ~ Whitewater, WI) and individual bottle holders incha
have shown lysine has a replication-inhibiting dality pen. LYS calves received 85 g of L-lysine
of the herpes virus (Magg al., 2000). Since IBR is monohydrochloride (Global Bio-Chem, Hong Kong,
the result of a herpes virus infection, there mayaln China) twice daily allocated to individual bottlend
altered response to the common IBR vaccination whemmixed with milk replacer. LYS calves received aatot
lysine is supplemented at concentrations exceedingof 17 ghead*d™ of lysine. CAS calves received 8.5 g
requirements of 17g/d determined by Htlal. (2007). of casein allocated to individual bottles and mixeith
The objective of this study was to investigate the milk replacer twice daily. CAS calves received #ato
effects of a lysine supplementation on a modified-l  of 17 ghead>d™ of casein. CON calves received no

viral respiratory vaccine. supplementation. After each feeding, bottles aratste
were washed with a soap, bleach and water mixture.
2. MATERIALSAND METHODS Additionally, calves were offered a commercial

d i d d d by th starter feed (Dairy Starter Pellet; Payback FeéalsS
Procedures were reviewed and approved by t €ralls. SD: DM, 97.8: ADF. 8.9: NDF. 21.9 and CP,

Montana State University Agriculture Care and Use 19.9%) beginning on d 3 with an initial offering 62

Committee, 2012-AA01. 1.3 .

kghead™d~. Amounts were increased to ensure free
2.1. Animals, Treatmentsand Diets choice consumption. Dailyallotments of grain were
fed starting at 0730 in buckets. Daily refusals aver

37+4.2 kg) were used in a completely randomizedWeighed prior to feeding. Offered and refused feed
design. Sixteen calves were purchased from aWVas weighed back daily. Each calf was supp_hed with
commercial Montana dairy and were transported & water bucket. Water was changed twice daily. Wate
(approximately 30 min; 30 km) to the Montana State bgckets were washed with a soap, bleach and water
University facility after receiving their morning Mixture weekly.

feeding. _Forty—eight calves were purchased from a5 2 Data Collection

commercial Idaho calf ranch and were transported

(approximately 6 h and 660 km) after their morning Rectal temperatures were constantly recorded by
feeding to the Montana State University facilitypdh means of an indwelling rectal temperature probes
arrival, calves were weighed and randomly assigoed starting on d 28 and ending on d 42. Temperatuta da
treatments including: LYS, lysine supplemented, CAS |oggers were attached to the rectal probes. Terapes
casein supplemented and CON, control (noere recorded every 5 min and averaged every hwur f
supplementation). Calves received either an IN,he duration of the study for statistical analyses.
mtranasal, or IM, !ntramuscular_ modified-live Jira Calves were vaccinated on d 35 at approximately
respiratory vaccination. Calves in the control U " 1000 via intranasalinoculation with 2 mL of a maek
received no vaccination. Calves were housed injive respiratory vaccine containing BHV-1 and PI3

individual pens (%2 m) fitted with feed and water (Nasalgen, Merck Animal Health, Summit, NJ) or
buckets and nose guards to eliminate -calf-to-calf. ' ' ’

contact. Pens were concrete-surfaced covered Wiﬂ]mtramusc_:ulflrly with 2 mL ofta_ pentg\éa\l/e;t, Bm\;a;t\l/ﬁle
rubber mats. Crates were maintained inside at the''© éspiratory vaccineé containing T a,

Bozeman Agriculture and Teaching (BART) Farm with BVDV2a, P13 and BRSV (Express 5, Boehringer

Sixty-four Holstein calves (72 d of age; BW =

a mean temperature of 15°C. Ingelheim Vetmedica, Inc., Saint Joseph, MO). Gaintr
All calves were fed a commercial milk replacer Calves (CON) received no vaccination.
(Vigortone, Nurture Pinnacle, Brookville, OH; DM: Body weights were obtained ond 0, 1, 7, 14, 21338

95.7%; CP: 26.6%; crude fat: 18.7%; ash: 6.4%).450 and 42 prior to the 1900 feeding. Grab sampleshef t
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grain and milk replacer diet were collected weekly Table 1. Effect of supplemental lysine on performance of

analysis. Ingredient samples were analyzed for D& neonatal Holstein calves
ADF, CF, fat and CP (Dairy One Laboratory, IthadX). Treatmerit

Incidence of any illnesses was recorded daily émhe
animal. Calves that showed signs of morbidity were €™M CAS _LYS CON _SEM
treated immediately. Treatment regimen consisted ofCalves . 28 28 8 .
administration of tulathromyocin (Draxxin; Pfizer :3\/:/ Ikg 365 367 344 11
Animal Health) at a rate of 1.1 fL45.3 kg (25 mg & ' ' ' '

! ) : T . Final 569  59.3 524 26
kg™) and flunixinmeglumine (Banamine; Merck Animal Perf d0to42°
Health) at a rate of 1.0 mt45.3 kg (2.2 mg kg). All = Tor mance, dBto

. rate ot L. : : : ADG, kg 045 046 043 007

treatments including d of treatment, type of trestm MI, kg 066 070 060 013
and amount of dosage were recorded. Documentafion og: 0.94 0.65 0.69 0.25
death was recorded byanimal ID and date of death. Mreatments were supplementation: CAS = 17 g/d cat¥i8

Blood samples were collected via jugular - 17¢/d L-lysine monohydrochloride; CON = no

venipuncture on d 0, 7, 14, 21, 28, 35, 36, 37a8® 42 supplementation

in vacuum tubes (Kendall Monojet; Covidien, Mankfie  2pggled SEM
Massachusetts) for all calves. Blood collection was 3No difference (p>0.10)
conducted prior to the 1900 h feeding. Serum was

centrifuged at 2,10y for 15 min at 20°C and then In vaccination temperature response

stored frozen at -20°C until analyzed. Frozen sewas 5 50 392 392
transported to the Montana State University Vetasin < 40 = T
Diagnostic Lab (Bozeman) for determination of serum 2 _
neutralizing antibodies for BHV-1, PI3, BVDV type | *'E' 30
BVDV type Il and BRSV. Serum samples were analyzed 2 20
for SUN content by a commercial assay kit (Urea £ 10
Nitrogen Direct; Cat. # 0580-250; Stanbio Laborgtor = oy
Boerne, TX). Additionally, serum samples were CAS LYS
analyzed for serum lysine and arginine concentnatlmy Treatment
means of mass spectrometry.
; f ot ; Fig. 1. Effects of IN modified-live IBR-PI3 viral vaccinan
2.3. Calculationsand Statistical Analysis on rectal temperature in calves receiving 17 g/d of
All data was analyzed using the Proc Mixed supplemental Lysine (LYS) or 17 g/d of Supplemental
procedures of SAS (SAS Institute Inc., Cary, NGiclE Casein (CAS) in neonatal Holstein calves. Averaged
calf was treated as the experimental unit. Perfooma rectal temperature was not significant among
data were analyzed with a model that included rreat, treatments (p>0.10)
block and calf. Temperature, antibody titer dagrum
lysine and arginine and SUN data were analyzed with ~ _ IM vaccination temperature response
model that included treatment, calf (treatmenty dad 50 39.3 394 394
treatment x day. Significance was indicated whe0.05. ; 40 I
= 30
3.RESULTS ;; 20
No differences (p>0.10) were observed for initial E 18

BW, final BW, ADG, DMI or overall G: F across CAS LYS CON
treatments (LYS, CAS and CON) showrTiable 1.

No differences were observed among treatments
(LYS, CAS and CON) in vaccinated calves for FNy. 1
or IM in Fig. 2 for rectal temperature (p>0.10) or IB

antibody titer 'e"?"s (p>0._l_OE,Ig. 3. . . supplemental Lysine (LYS), 17 g/d of supplemental
Serum urea nitrogen iRig. 4 and the ratio of lysine: Casein (CAS) or no supplementation (CON) in Holstein
Arginine, Fig. 5 and 6, was greater for LYS compared to calves. Averaged rectal temperature was not sigmifi

CAS calves. among treatments (p>0.10)

Treatment

R Fig. 2.Effects of IM modified-live IBR-PI3 viral vaccinatn
on rectal temperature in calves receiving 17 g/d of
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IBR antibody titers Serum lysine: Arginine
1.1 1.02

{log)

0.56:1 0.61:1  WScrumarg

B Serum LYS
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h

0 CAS LYS
CAS LYS Treatment
Treatment
Fig. 6. Effects of supplemental Lysine (LYS) and suppleraknt
Fig. 3. Overall effects of Supplemental Lysine (LYS) or Casein (CAS) on serum lysine: Arginine ratio in
Casein (CAS) on IBR antibody titers following a neonatal Holstein calves. Serum lysine: Arginingora
modified-live viral respiratory vaccination in nexal was greater (p<0.05) in LYS compared to CAS calves
Holstein calves. No difference (p>0.10) between CAS
and LYS calves was detected Available N was equal in CAS and LYS diets; casein
) was fed to ensure CAS and LYS diets were
30 Serum urea nitrogen isonitrogenous. All calves received at least the
19.8 recommended 17 g/d of lysine. Calves in the LYSugro
290 15.6 I ingested doubl_e the amount of daily lysine requeBts.
= Serum urea nitrogen levels were used to retrosggtiv
gﬁ diagnose biological responses to the added protein.
10 Despite the diets of CAS and LYS groups being
isonitrogenous, LYS treatment resulted in greatedNS
0 ! : levels. With all diets being formulated to meetritignal
CAS LYS requirements it can be proposed this additionainéys
Treatment was simply biologically unessecary, resulting in

increased SUN levels.
Lysine: Arginine ratios were greater in LYS calves
group compared to CAS calves. This is importarthin

Fig. 4. Effects of supplemental Lysine (LYS) or suppleménta
Casein (CAS) on serum urea nitrogen in neonatal
Holstein calves. Overall SUN was greater (p>0.0b) i

LYS compared to CAS calves lysine replication inhibition of the herpesvirusydine
and arginine are very similar in molecular struetufor
Serum lysine and arginine this reason, lysine may be substituted for argirime
30 203 518 b_iological .pathway_s._ This is impor_tant as the herpe
I B & Serum arg virus requires arginine for replication (Maggs al.,
= . 112 1%3 2000). Also contributing to lysine: Arginine ratids
o 10 I Serum LYS lysine-arginine antagonism. Lysine-arginine
0. | _— antagonism has been studied in many species, glthou
CAS LYS the complete mechanism has not been fully elucitate
Treatment Proposed mechanisms include an increase in renal

arginase activity and inhibiton of reabsorptionthe

Supplemental Casein (CAS) on serum lysine and presence of high lysine levels (Chamru_spollaatrnl.,
arginine levels in neonatal Holstein calves. No 2002). Abeet al. (2001) reported an imbalance of

difference (p>0.10) between CAS and LYS calves was SUpplemental lysine would possibly occur only aels

Fig. 5. Overall effects of Supplemental Lysine (LYS) or

detected for serum lysine or serum arginine of 48 to 64 g/d. Lysine-arginine antagonism washhjg
unlikey to have taken place in this study due te th
4, DISCUSSION acceptable levels of lysine fed.

Looking closer at immune reponse, no increase in

Calf performance was not affected by treatment, rectal temperature was observed in vaccinated salve
suggesting that no treatment group had a nutritiona Further, rectal temperature did not differ among

advantage or disadvantage in mounting immunity invaccinated and non-vaccinated calves. Systemicrfeve
response to the vaccine. both directly combats pathogens as well as stireslat
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cellular immunity (Maceet al., 2011). The resulting may prove to be a better model in a vaccination
immune stimulation results in accumulation and challenge, removing the risk of maternal antibody
continued protection against a pathogen. An absencénterference. The results from this study encourage
of febrile response suggests a lack of immunefurther work in exploration into bovine herpesvirasd
response to the vaccine. This was supported bylysine supplementation.

observing no difference in antibody titers among

vaccinated and non-vaccinated calves. 6. ACKNOWLEDGMENT
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