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Vi er blevet informeret om, at norges TV2 vil bringe programmet Helsekontrollen og at man i et af 
indslagene vil se på flere produkter som kan hjælpe mod forkjølelse og sår hals. Man har hentet 
inn et ekspertpanel bestående av leger som vurderer innholdet i de ulike produktene.

Vi er i den forbindelse blevet informeret om, at vores produkt Råmelkstabletten – «Vekk i mor-
gen», er et av flere produkter som blir omtalt. Det man sier om vores produkt er, at vi reklamerer 
med rask effekt. Ekspertpanelet slår imidlertid fast at det kun er et av produktene som har doku-
mentert effekt.

Vi har i den forbindelse fået mulighed for at give vores kommentarer, hvilket vi hermed gerne gør. 
For at få en fair bedømmelse, forudsætter vi, at ekspertpanelet vil tage sig tid til at gennemgå det 
fremsendte dokumentationsmateriale samt en kort historisk gennemgang, som eventuelt kunne 
være af interesse for at vise, at der er forskel på råmælkstabletter på det norske marked.

Halstabletter med råmelk er oprindeligt udviklet af mikrobiolog Jens R. Pedersen, og første udga-
ve blev patentansøgt i 1974 (1).  Den første råmelkstablet blev introduceret på det norske marked 
i 1982 og fra 1989 - 1992 markedført af vores daværende distributør CuraMed. Det kom imidler-
tid til et brud mellem CuraMed og Pedersen’s Laboratorium, da CuraMed begyndte at fremstille 
plagiattabletter uden virkning, hvilket Curamed ved Oslo Byrett blev dømt for i 1994 (2). CuraMed 
blev senere solgt til Axellus som er en del af Orkla koncernen.

Den første afprøvning for virkning af råmælkstabletter fra Pedersen’s Laboratorium under nav-
net CuraMed Hals, blev publiceret i 1990 i Norges Apoterforenings Tidsskrift (3). Denne version 
var med glycosyleret immunglobulin (beskyttet antistof) og fungerede udelukkende ved at danne 
immunkomplekser med antigen ved agglutination, som derved ikke var istand til at penetrere mu-
cosa (slimhinderne). Afprøvningen viste signifikant sygdomsreduktion. I et senere studie, delvist 
financieret af vores distributør Brynildsen, publiceret i 2004 (4) kunne der ikke vises signifikante 
forskelle mellem Vekk I Morgen, CuraMed Råmelk og Placebo. Det skal dog bemærkes, at der i 
studiet var et stort frafald af patienter, således at kravet til styrkeberegningen ikke var opfyldt (der 
manglede > 8%). Konklusionen var at resultaterne må tolkes med varsomhed.
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Virkning af antistoffer i Vekk I Morgen
Antistofferne i Vekk I Morgen virker ved agglutination og i samarbejde med lysozym. Agglutinati-
onsreaktionen er vist in vitro ved immunflouroscens (5). Varenavnet er i referencen Igazym - nav-
net for Vekk I Morgen udenfor skandinavien

Virkning af lysozym
Virkningen af lysozym alene på gram positive bakterier er almindeligt kendte. Lysozym findes 
naturligt forekommende i spyt. Vi fremlægger resultater fra in vitro forsøg med forskellige koncen-
trationer af lysozym i supension af viridans streptoccocae. 0,275 mg/ml lysozym svarer til normal 
middel koncentrationen i spyt og 1,1 mg/ml lysozym svarer til koncentrationen i spyt ved indta-
gelse af Igazym (6). 

Vekk I Morgen idag:  patenteret produkt med lysozym og glycosylerede immunglobuliner.
Sammensætningen i Vekk I Morgen er idag en kombination af glycosylerede immunglobuliner i 
colostrum og lysozym i æggehvide og har opnået patent i flere lande inklusiv Norge og er dermed 
unik (7).
Som det fremgår af patentskriftet er der in vitro vist bakteriolyse ved såvel gram positive som 
gram negative bakterier. Den patenterede kombination ligner i øvrigt den naturlige sammensæt-
ning som holder vore øjne fri for infektioner.
Envidere er der i et klinisk studie vist effekt overfor virus (8) - her citeret under navnet Igazym. 
Man fandt i studiet ikke et forhøjet niveau af IgA, hvilket heller ikke er forventet, idet produktets 
indhold af immunglobuliner hovedsageligt består af glycosylerede IgG molekyler, som dermed får  
funktion som sekretorisk IgA.
Det skal bemærkes at studiet ikke er bestilt af Pedersen’s Laboratorium eller vores kunde Assos 
Ltd. Studiet er således ikke behæftet med interessekonflikt.
Studiet er endvidere citeret i Nutrition Reviews, hvor der blev udvalgt 49 artikler med maximum 
kvalitets score, ud af 789 vurderede artikler (9).

Jeg står til rådighed, såfremt der måtte være spørgsmål.

Med venlig hilsen

Torben R. Pedersen
Cand.scient, direktør
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Sammendrag

Bakgrunn. Halsinfeksjon er vanlig 
i allmennpraksis, ofte karakterisert som 
«vondt i halsen» eller sår hals. Det kan 
være betydelig smerte og ubehag ved 
alle typer halsinfeksjon. Vi ønsket 
å finne ut om en av eller begge de to 
forskjellige råmelkstablettene på det 
norske markedet kan forkorte sykdoms-
forløpet ved halsinfeksjoner som ikke er 
forårsaket av gruppe A-streptokokker.

Materiale og metoder. Studien var 
prospektiv, dobbeltblind, randomisert 
og placebokontrollert. 148 voksne 
personer med sår hals ble rekruttert 
i fem norske militærleirer vintrene 
1999–2001. Hovedutfallsmål var grad 
av halsonde og sykdomsfølelse, målt 
ved visuell analoge skalaer (VAS), og 
antall dager til pasienten følte seg frisk. 
Pasientene ble delt i tre grupper som 
fikk henholdsvis Vekk i morgen, 
Curamed eller placebo sugetabletter 
som de skulle ta inntil de følte seg 
friske.

Resultater. 148 pasienter fullførte 
studien. I alle de tre gruppene var det 
en smertereduksjon på ca. 50 % etter 
seks dager, men det var ingen signifi-
kante forskjeller mellom gruppene. 
Curamed-gruppen hadde en noe lavere, 
ikke-signifikant utgangsverdi for 
sykdomsfølelse og en lavere reduksjon 
i symptomstyrke enn de to andre grup-
pene. Forskjellene i symptomreduksjon 
mellom gruppene var ikke signifikante. 
Det var heller ikke signifikante 
forskjeller mellom gruppene når det 
gjaldt antall dager til pasienten følte seg 
frisk.

Fortolkning. I vår studie ble det ikke 
funnet noen effekt av Vekk i morgen og 
Curamed på halsondet og sykdoms-
følelsen hos personer med halsinfeksjon.

Engelsk sammendrag finnes i artikkelen 
på www.tidsskriftet.no

Oppgitte interessekonflikter: 
Se til slutt i artikkelen

I norsk allmennpraksis møter man pasienter
med sår hals i ca. 1–2 % av alle konsultasjo-
ner (1). Det er mange årsaker til sår hals,
men i utgangspunktet er det bare halsinfek-
sjoner med gruppe A-streptokokker som
skal behandles med antibiotika (1, 2). Ved
klinisk kontrollerte forsøk er det vist at anti-
biotika forkorter sykdomsforløpet ved slike
infeksjoner med 1–2 dager hvis behandlin-
gen igangsettes tidlig i forløpet (3). Antibio-
tika har liten eller ingen innflytelse på de om
lag 65–70 % av halsinfeksjonene som ikke
er forårsaket av gruppe A-streptokokker el-
ler andre streptokokker. De vanligste årsa-
kene er adenovirus, rhinovirus og Epstein-
Barr-virus. Det kan være betydelig smerte
og ubehag ved alle typer halsinfeksjoner, så
det vil være klinisk relevant å finne frem til
en behandling som også forkorter forløpet
ved halsinfeksjoner som ikke er forårsaket
av gruppe A-streptokokker.

Enkelte pilotstudier indikerer at bovint
colostrum kan bidra til forkortelse av syk-
domsprosessen (4–6). I råmelk er det colos-
trum som inneholder aktive antistoffer av ty-
pen IgG, IgA og IgM. I halsen er IgA virk-
ningsfullt i det normale immunforsvaret hos
mennesker. Det antas at IgA og IgG fra rå-
melk virker på slimhinnene, forsterker im-
munforsvaret, forhindrer bakterier og virus å
sette seg fast i epitelcellene og hindrer en et-
terfølgende infeksjon (7–9. Det er to for-
skjellige råmelkstabletter på det norske mar-
kedet, Vekk i Morgen og Curamed hals. De
har noe forskjellig innhold av antistoffer.

Man har undersøkt ulike behandlinger ved
øvre luftveisinfeksjoner. En dobbeltblind un-
dersøkelse viste at xylitol i tyggegummi kan
redusere antall tilfeller av akutt otitis media
(10). Sinkglukonat har gitt signifikant reduk-
sjon av sykdomslengde og symptomer ved
vanlig forkjølelse. Virkningsmekanismene er
foreløpig ukjent. Det følger en del bivirknin-

ger, som dårlig smak, svimmelhet og kvalme,
som må veies opp mot de positive virkninger
av sink ved forkjølelse (11). En dobbeltblind,
randomisert placebokontrollert undersøkelse
blant 411 tidligere sunne og friske personer
som oppsøkte allmennpraktiker med forkjø-
lelsessymptomer, viste at intranasal ipratr-
opiumbromid gav signifikant symptombed-
ring av rennende nese og nysing ved vanlig
forkjølelse (12).

Hensikten med vår studie var å undersøke
om sugetabletter med råmelk hadde noen sym-
ptomatisk effekt på personer med vondt i hal-
sen. Halsondet skulle ikke være forårsaket av
gruppe A-streptokokker. Tilstanden ble vurdert
ved hjelp av visuell analog skala (VAS) relatert
til halssmerte og sykdomsfølelse og antall da-
ger til pasientene følte seg friske.

Metode og materiale
Følgende kriterier ble brukt for inklusjon av
pasienter: Alder 18–65 år, varighet av luft-
veissymptomer inntil tre døgn, hovedsym-
ptom sår hals og negativ hurtigtest for grup-
pe A-streptokokker. Eksklusjonskriterier var
melkeallergi, gjennomgått antibiotikakur
siste to måneder, sterkt nedsatt allmenntil-
stand, symptomer eller tegn på andre infek-
sjonssymptomer som indikerte antibiotika-
behandling (f.eks. sinusitt, pneumoni), gjen-
tatte halsinfeksjoner (tre eller flere siste
12 måneder), alkoholmisbruk, stoffmisbruk,
graviditet, nylig operert og aktiv revmatisk
sykdom.

Da pasienten ankom legekontoret, utførte
legen en klinisk undersøkelse og fylte ut et
registreringsskjema med vurdering av sym-
ptomer og allmenntilstand. Legen gikk gjen-
nom egenerklæringen og et selvevaluerings-
skjema med pasienten. Selvevalueringsskje-
maet inneholdt to VAS-skalaer om halsonde
og sykdomsfølelse. Legens evalueringsskje-
ma inneholdt kliniske spørsmål om plager
som kunne være til stede hos pasienten. Dis-
se to vurderingsskjemaene på dag 1 ble lagt
til grunn for stratifisering av pasientene i to
grupper etter alvorlighetsgrad (etter VAS-
skåre for halsonde), slik at det ble om lag
like mange av de sykeste i hver gruppe.

! Hovedbudskap

■ Det er ikke funnet klinisk signifikante 
forskjeller mellom råmelkstabletter 
og placebo som behandling for vondt 
i halsen
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Randomisering
Pasientene ble delt i to blokker på grunnlag
av alvorlighetsgraden på legens vurderings-
skjema, og så randomisert i tre grupper. En
gruppe fikk utdelt Vekk i Morgen, en gruppe
fikk Curamed hals og den siste gruppen fikk
placebo. Alle de tre tablettypene smakte likt
og hadde lik form og innpakning. Det ble
gjennomført en blindet undersøkelse av tab-
lettleveransene som ble anvendt i undersø-
kelsen for å kontrollere nivået av bovint IgG
i alle tre typer tabletter.

Dosering
Inklusjonsdagen skulle det suges fem tablet-
ter i timen i tre timer, deretter to tabletter i ti-
men inntil kl 20. Pasientene skulle de påføl-
gende dagene suge fem tabletter i timen de
tre første timene på dagen, deretter to tablet-
ter i timen de påfølgende ni timer, i alt 33
tabletter per dag. Dette skulle pågå inntil pa-
sienten var frisk eller inntil sju dager. Alle
deltakerne fikk tabletter for inntil sju dagers
behandling.

Undersøkelsen ble gjennomført vintrene
1999, 2000 og 2001 i følgende militærleirer:
Lahaugmoen, Setermoen (to sentre) og Vær-
nes (to sentre). Pasientene ble rekruttert ved
de militære legekontorene der rekrutter og
annet militært personale søkte lege for vondt
i halsen. De fikk vanlig klinisk undersøkel-
se. I tillegg ble det foretatt hurtigtester av ty-
pen Abbott mot gruppe A-streptokokker. Pa-
sientene ble rekruttert over tid og fra ulike
militærleirer fordelt over tre geografiske
områder i Norge for å plukke opp forskjel-
lige virale infeksjoner ved halsonder som
kan ha ulike spredning i tid og geografisk.
Personer med påvist gruppe A-streptokok-
ker fikk antibiotikabehandling etter gjelden-

de retningslinjer. Der det forelå mistanke om
mononukleose, ble det i tillegg foretatt en
monospottest. Disse to gruppene ble eksklu-
dert fra studien.

Styrkeberegning
I styrkeberegningen la vi til grunn en styrke
på 80 % og en alfaverdi på 5 %. Ut fra tidli-
gere studier anslo vi standardavviket på ef-
fekten til å være 20 mm på en 100 mm VAS-
skala, og vi anså en klinisk relevant forskjell
for å være minst 20 mm. Ved å ta hensyn til
at studien skulle gjennomføres ved fem sen-
tre, måtte vi ha 36 pasienter i hver behand-
lingsgruppe. Imidlertid måtte vi også kreve
at antall pasienter ved hvert senter skulle
være delelig på tre, for å få en balansert ran-
domisering ved hvert senter. Dette medførte
at 120 pasienter måtte gjennomføre studien
i henhold til protokollen, 24 ved hvert senter,
40 i hver behandlingsgruppe. Erfaring fra
liknende undersøkelser viser at man bør reg-
ne med et frafall på ca. 20 %. På dette grunn-
lag planla vi å inkludere 150 pasienter i stu-
dien, dvs. 30 pasienter ved hvert av sentrene,
for å kunne påvise klinisk relevante forskjel-
ler mellom behandlingsgruppene.

Frafallsprosedyre
Frafall av type A var til stede for pasienter
som ikke møtte til kontroll som avtalt, trakk
seg av personlige grunner som ikke var rela-
tert til behandlingen eller fikk annen sykdom
(som ikke var forårsaket av preparatene be-
nyttet i studien) som kunne påvirke observa-
sjonene. Frafall av type B forekommer når
pasient eller lege må stoppe behandlingen
pga. bivirkninger eller av mangel på effekt.
Frafall av type A ble erstattet med nye pa-
sienter med samme randomisering som pa-

sienten som falt ut. Frafall av type B ble in-
kludert i analysen ved forlengelse av den sist
rapporterte verdien.

Oppfølging
Alle registreringsskjemaer ble samlet inn et-
ter sju døgn. Ny legeundersøkelse ble fore-
tatt dersom pasienten ikke var blitt frisk
døgn på dette tidspunkt, da med ny test for
gruppe A-streptokokker og dyrking fra ton-
siller, SR, CRP og hvite blodceller. Mono-
nukleosetest ble også gjort på dette stadium.
Inkluderte pasienter uten gruppe A-strepto-
kokker eller mononukleose som ikke var
friske, fortsatte registreringen på samme
skjema som tidligere inntil de ble friske,
maksimalt 20 dager. Behandlingen av pa-
sienter med gruppe A-streptokokker eller
mononukleose fulgte vanlig opplegg (13).

Dagbok
Deltakerne ble bedt om å føre dagbok med
daglig registrering på fast klokkeslett av
symptomer på sår hals og sykdomsfølelse på
VAS-skala. I tillegg skulle de svare ja/nei om
de fortsatt hadde vondt i halsen, heshet, tett-
het, hoste, snue, hodepine, feberfølelse og
om de var sykmeldt. Dette ble gjort inntil pa-
sienten var frisk, men med et øvre tak på 20
dager. De som ble akutt dårligere i løpet av
forsøksperioden, ble oppfordret til å ta snar-
lig kontakt med lege.

Hos dem som ikke gjorde registreringer
til de ble friske, ble siste observasjon forlen-
get frem til dag 6. Pasientene ble ikke spurt
direkte hvilken dag de følte seg friske. For å
anslå dette, brukte vi den dagen de enten an-
gav at de ikke lenger hadde vondt i halsen el-
ler at VAS-skalaen for halssmerter var under
10 mm.

Tabell 1 Voksne pasienter med sår hals i militærleirer vintrene 1999–2001

Vekk i morgen 
(n = 51)

Curamed 
(n = 52)

Placebo 
(n = 45) Alle

Gjennomsnittsalder (år) (SD) 21,6 (5,9) 21,9 (5,8) 20,9 (3,6) 21,5 (4,2)
Antall menn (%) 52 (98) 44 (90) 42 (98) 138 (93)
Halssmerter dag 1 på VAS-skala (0–10) (95 % KI) 5,3 (4,7–5,8) 4,8 (4,2–5,4) 5,2 (4,6–5,7) 5,1 (4,7–5,4)
Sykdomsfølelse dag 1 på VAS-skala (95 % KI) 4,2 (3,7–4,7) 3,6 (3,0–4,3) 4,1 (3,5–4,7) 4,0 (3,6–4,3)
Antall pasienter med temperatur over 37,5 °C (n = 122) (%) 13/40 (33) 12/41 (30) 11/41 (27) 36 (30)

Tabell 2 Halssmerter og sykdomsfølelse i tre grupper pasienter angitt på dag 1, dag 3 og dag 6

Vekk i morgen 
(n = 51)

Curamed 
(n = 52)

Placebo 
(n = 45) P-verdier

Halssmerter dag 1 på VAS-skala (95 % KI) 5,3 (4,7–5,8) 4,8 (4,2–5,4) 5,2 (4,6–5,7) Ikke-signifikant
Halssmerter dag 3 på VAS-skala (95 % KI) 4,1 (3,5–4,8) 3,8 (3,2–4,5) 4,3 (3,6–5,1) Ikke-signifikant
Halssmerter dag 6 på VAS-skala (95 % KI) 2,3 (1,6–3,0) 2,5 (1,7–3,2) 2,5 (1,8–3,2) Ikke-signifikant
Differanse dag 1–dag 6 3,0 (2,1–3,8) 2,3 (1,6–3,0) 2,7 (1,9–3,4) Ikke-signifikant
Differanse versus placebo 0,31 (–0,8–1,4) –0,4 (–1,4–0,7)

Sykdomsfølelse dag 1 på VAS-skala (95 % KI) 4,2 (3,7–4,7) 3,6 (3,0–4,3) 4,1 (3,5–4,7) Ikke-signifikant
Sykdomsfølelse dag 3 på VAS-skala (95 % KI) 3,0 (2,4–3,6) 3,3 (2,6–3,9) 3,4 (2,6–4,1) Ikke-signifikant
Sykdomsfølelse dag 6 på VAS-skala (95 % KI) 1,6 (1,1–2,2) 2,2 (1,5–2,8) 1,6 (1,0–2,3) Ikke-signifikant
Differanse dag 1–dag 6 2,6 (2,0–3,2) 1,4 (0,8–2,1) 2,5 (1,7–3,3) Placebo–Curamed 0,03
Differanse versus placebo 0,1 (–0,9–1,0) –1,1 (–2,1– –0,1) – Vekk i morgen–Curamed 0,007
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Utfallsmål
Hovedvariabler for å finne forskjeller mel-
lom de tre gruppene var differansene på
VAS-skalaene for halsonde og sykdomsfø-
lelse og antall dager til pasienten følte seg
frisk. De andre variablene gav utfyllende re-
sultater. Så vel middelverdier som medianer
ble beregnet for variablene, og som indeks
for spredning ble standardavvik (SD), 95 %
konfidensintervall for middelverdier og me-
dianer samt konfidensintervall beregnet. T-
test ble brukt for beregning av konfidens-
intervall for middelverdier. For sammenlik-
ning mellom gruppene med hensyn til alder
og initialverdier for variablene ble tosidige
tester benyttet. Det ble gjennomført en in-
tention to treat-analyse, dvs. pasientene ble
analysert ut fra den gruppen de ble randomi-
sert til.

Resultater
I alt 148 pasienter ble rekruttert til studien.
51 fikk Vekk i Morgen, 52 fikk Curamed og
45 fikk placebo. Alle fikk utdelt alle tablet-
tene ved legebesøket på dag 1, og de skulle
svare på skjemaet hver dag om de hadde tatt
tabletter inntil de følte seg friske. I de ulike
gruppene hadde følgende antall pasienter
tatt tabletter etter dag 1: 40 i gruppen med
Vekk i Morgen, 42 i Curamed-gruppen og
33 i placebogruppen. I alt 115 pasienter had-
de tatt tabletter i mer enn én dag. Følgende
antall pasienter hadde tatt tabletter de påføl-
gende dager fra dag 2 til dag 6: 115, 102, 98,
91 og 86.

Undersøkelsen av innholdet i tablettene
viste at hver tablett inneholdt følgende
mengder av bovint IgG: Curamed 6,4–8,0
mg, Vekk i Morgen 3,6–4,0 mg og placebo
0,5–0,7 mg.

Tabell 1 viser fordeling i de tre gruppene
med henblikk på alder, kjønn, halssmerter og
sykdomsfølelse vurdert etter VAS-skalaer.
Andel med temperatur over 38 °C er også
angitt. Det var ingen signifikante forskjeller
mellom gruppene for noen av variablene.

Tabell 2 viser forskjellene i de tre gruppe-
ne for de to hovedvariablene vondt i halsen
og sykdomsfølelse mellom dag 0 og dag 6,

verdiene for dag 3 er også angitt. I alle de tre
gruppene var det en reduksjon i halssmerter
på ca. 50 %, men det var ingen signifikante
forskjeller mellom gruppene. Når det gjaldt
sykdomsfølelse, var det i Curamed-gruppen
en noe lavere, ikke-signifikant utgangsverdi,
og de hadde også en lavere reduksjon i syk-
domsfølelse. Forskjellene i reduksjon grup-
pene imellom var ikke signifikante.

Tabell 3 viser andelen med ulike sympto-
mer i de tre gruppene på dag 1 og dag 6. Det
fremgår at det var signifikant flere som an-
gav vondt i halsen og hoste på dag 6 i place-
bogruppen enn i de to gruppene som fikk rå-
melkstabletter. For de andre symptomene
var det ikke signifikante forskjeller. Det
fremgår videre at en betydelig andel i alle
gruppene fortsatt hadde symptomer fra øvre
luftveier etter seks dager.

Dataene ble også analysert for de 115 pa-
sientene som faktisk hadde tatt de anviste
tablettene etter dag 1. Analysen gav de sam-
me resultatene. Varigheten av sykdom ble
registrert hos dem som førte dagbok (n =
110). Gjennomsnittlig varighet var 5,5 dager
(95 % KI 4,7–6,4 dager) i placebogruppen,
4,7 dager (95 % KI 4,2–5,2 dager) i gruppen
med Vekk i Morgen og 5,0 dager (95 % KI
4,3–5,8 dager) i Curamed-gruppen (p =
0,21). Det var henholdsvis åtte, 14 og 16 pa-
sienter i de tre gruppene som ikke fullførte
registreringen.

Diskusjon
Vi fant ingen signifikante forskjeller mellom
de tre gruppene for noen av hovedutfallsmå-
lene: grad av halssmerter og sykdomsfølel-
se. Det var heller ikke signifikante forskjel-
ler i antall dager til pasienten følte seg frisk.
Det var signifikante forskjeller i andelen
som angav at de fortsatt hadde vondt i halsen
eller hoste på et ja/nei-spørsmål på dag 6.
Våre funn er derfor noe motstridende. For å
kunne anbefale en behandling på basis av en
klinisk studie bør man både ha konsistente
funn og få frem forskjeller som er klinisk
signifikante. Ut fra dette tyder våre funn på
at det ikke er riktig å anbefale råmelkstablet-
ter til pasienter med sår hals.

Det viktige ved denne studien er at den
var dobbeltblind, randomisert og placebo-
kontrollert med tilstrekkelig styrke til å kon-
kludere at det ikke er forskjell. Videre ble
det inkludert pasienter fra forskjellige geo-
grafiske områder og til forskjellig tid, slik at
vi fikk et bredt spekter av ulike halsinfeksjo-
ner i studien. Det er, oss bekjent, ikke tidli-
gere gjennomført en tilsvarende undersøkel-
se av råmelkstabletter mot sår hals.

En svakhet med studien var at den hadde
en spesiell rekruttering – det ble gjort i mili-
tærleirer, blant pasienter på omtrent samme
alder som overveiende var menn. Det er
imidlertid ikke tidligere vist at kvinner med
vondt i halsen har en annen sykdomsutvik-
ling enn menn. Vi kan derfor anta at resulta-
tene også er gyldige for kvinner. Det er ikke
gjort tilsvarende studier med barn, vi kan
derfor ikke si om våre funn er gyldige for
denne pasientgruppen.

En annen svakhet ved undersøkelsen var
at vi, med det frafallet vi hadde i studien,
ikke nådde kravet til antall pasienter som
styrkeberegningen forutsatte. 110 personer
fullførte studien, mens beregningen krevde
120. Dette gjør at resultatene må tolkes med
varsomhet.

Det kan reises spørsmål om den gitte do-
sering gir tilstrekkelig konsentrasjon av co-
lostrum til å ha klinisk effekt på slimhinner
slik at det påvirker forløpet. Pasientene inn-
tok mer enn 30 sugetabletter per dag de før-
ste dagene, og det er det maksimale av hva
man kan forvente at en person kan få i seg i
løpet av et døgn. Hvis man ønsker å øke do-
seringen av colostrum, trenger man økt kon-
sentrasjon i hver tablett. Vi fant imidlertid
ingen signifikant forskjell mellom de to pre-
paratene med forskjellig colostrumdosering.

Vi takker Brynhild for delvis finansiering av stu-
dien, J.O. Koss for deltakelse i forberedelsen
av studien og militærlegene for innsamling av
dataene.

Oppgitte interessekonflikter: Studien er delvis
finansiert av Brynhild A/S, som markedsfører
Vekk i Morgen.

Tabell 3 Andel av ulike symptomer dag 1 og dag 6 i de tre behandlingsgruppene hos pasienter med sår hals

Dag 1 Dag 6 Differanse dag 1–dag 6

Vekk i 
morgen
n = 51

Cura-
med

n = 52

Pla-
cebo

n = 45

Vekk i 
morgen
n = 51

Cura-
med

n = 52

Pla-
cebo

n = 45

Vekk i 
morgen
n = 51

Cura-
med

n = 52

Pla-
cebo

n = 45

Symptom n n n n n n n n n
Vekk i morgen/

Placebo
Curamed/
Placebo

Halssmerter 50 47 43 10 16 24 40 31 19 0,003 0,03
Hoste 39 30 29 19 15 23 20 15 6 0,01 0,03
Snue 24 28 25 12 15 16 12 13 9 Ikke-signifikant Ikke-signifikant
Nesetetthet 28 27 32 17 16 18 11 11 14 Ikke-signifikant Ikke-signifikant
Hodepine 27 24 19 3 3 6 24 21 13 Ikke-signifikant Ikke-signifikant
Heshet 27 25 26 7 7 13 20 18 13 Ikke-signifikant Ikke-signifikant
Feberfølelse 24 19 19 2 2 3 22 17 16 Ikke-signifikant Ikke-signifikant
Sykmeldt 11 6 10 3 5 5 8 1 5 Ikke-signifikant Ikke-signifikant
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IgA plays an important role in local infection defense of the
mucous membrane.

A number of antibodies in secretions belong to the IgA - group
and have a higher concentration than in serum.

IgA cannot activate the classic complement activity mechanism
but secretoric IgA protects against infection neutralizing virus,
reacting with microbes by forming agglutinations and thus
preventing invasion of the mucous membrane.

Effect of IGAZYM.

Stabilized immunoglobulines in IGAZYM bind to vira and
bacteria resulting in agglutination. The microbes are thereby no
longer capable of penetrating the mucous membrane. This effect
can be illustrated in vitro by fluorescence microscopy:

Cooperation between IgA from IGAZYM and lysozyme in
secretions leads to bacteriolysis.

Bacteria (Streptococci) are mixed with antibodies from the
lozenge.
Antibodies and bacteria are fixed on a glass-plate. The
surplus i.e. non-bounded antibodies are washed out, antibody-
bacteria-complexes ("sandwiches") remain. The "sandwich"
becomes visible by adding fluorescent anti bovine
immunoglobulin which can be seen as green light in the
fluorescence microscope.

Immunoglobulin Analysis of IGAZYM.

In vitro tests show the presence of antibodies against the
following antigenes a.o.:

Antigen Method
Herpes simplex 1 Virus neut. test
Rotavirus ELISA
Candida albicans ELISA and Im. fluor.
Strept. mutans Im. fluor
Strept. A. Im. fluor
E. coli Im. fluor
Pneumocystis cariniiELISA and Im. fluor

Composition: The lozenges contain stabilized immu-
noglobulins, a.o. IgA, IgG, IgM from 
bovine colostrum. Colostrum is taken 
from different locations in order to get 
a broad spectrum of antibody activity.
Immunoglobulins are totally native, 
which means no loss of activity.
The immunoglobulins are not absor
bed, which means only local effect.
They contain JHP-oil, that tastes better 
than ordinary peppermint.

Indications: Infections in mouth, pharynx and 
larynx caused by bacteria and/or vira.

Side effects: None known.
Cautions: Should not be taken by persons allergic

to bovine products.
Administration: To be sucked slowly. 1-2 lozenges per 

hour or as required.

5

October 2002
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PEDERSEN’s LABORATORIUM 30.06.03

Bacteria: Viridans Streptoccocae

Bacteria + Lysozyme 0.1375 mg/ml

Bacteria + Lysozyme 0.550 mg/ml
Corresponds to twice the concentration in saliva.

Bacteria + Lysozyme 0.0669 mg/ml
Corresponds to 1/2 std.dev. of the concentration in saliva.

Bacteria + Lysozyme 0.275 mg/ml
Corresponds to the mean concentration in saliva.

Bacteria + Lysozyme 1.1 mg/ml
Corresponds to the concentration in saliva when using Igazym.

Dosis - Response relationship
Bacteria + Lysozyme

As can be seen from the photographs no detectable bacteriolysis are observed in the first 3 petri dishes, but from a 
concentration of 0.550 mg/ml lysozyme, a considerable reduction of bacterial growth is observed.

Sample preparation:
6 test tubes containing 10 ml suspension of viridans streptoccocae approx. 2 mill./ml.
Tube 1 does not contain lysozyme. The remaining 5 tubes contain lysozyme in increasing concentration as 
described. After 15 min. incubation at 37°C the petri dishes are inoculated with a dilution 1:5000.



PEDERSEN’s LABORATORIUM 30.06.03

The white shadow does not
represent bacteria in growth,
but fragments of lysed bacteria.

The petri dish with 1.1 mg/ml lysozyme corresponds to the concentration in saliva when using Igazym

Dosis - Response relationship
Bakteria + 1.1 mg/ml Lysozyme
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The effect of bovine colostrum on viral upper respiratory tract
infections in children with immunoglobulin A deficiencycrj_268 21..26
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Abstract
Introduction: Immunoglobulin A (IgA)-deficient patients predominantly suffer
from respiratory and gastrointestinal infections since secretory IgA has important
functions to protect mucosal surfaces.
Objective: To evaluate the effect of bovine colostrum, rich in IgA, on the treatment
of viral upper respiratory tract (URT) infections in IgA-deficient children.
Methods: Thirty-one IgA-deficient children with viral URT infections were
included in this double-blind, placebo-controlled study, and randomly oral bovine
colostrum or placebo was given three times a day for 1 week. Samples of saliva IgA
were collected before treatment, after the administration of the first dose, and after
the last dose. Mothers of the children completed a daily questionnaire regarding the
severity of the infection and any adverse effects.
Results: The bovine colostrum group had a lower infection severity score than the
placebo group after 1 week (respectively 0.81 � 0.83, 3.00 � 1.85; P = 0.000), but
there was no difference between the salivary IgA levels of the groups.
Conclusion: This is the first study to evaluate the effect of bovine colostrum in
IgA-deficient children, and no adverse effects were observed. However, further
studies are needed to confirm the efficacy and safety of bovine colostrum in
IgA-deficient patients.

Please cite this paper as: Patıroğlu T and Kondolot M. The effect of bovine colos-
trum on viral upper respiratory tract infections in children with immunoglobulin
A deficiency. Clin Respir J 2013; 7: 21–26.

Introduction

Immunoglobulin A (IgA) deficiency is the most
common primary immunoglobulin deficiency that is
caused by a defect of terminal lymphocyte differentia-
tion. Although most individuals with IgA deficiency
are deemed to be clinically asymptomatic, symptom-
atic patients may suffer from recurrent infections,
allergic disorders, autoimmune disorders or malignan-
cies. Secretory IgA serves a variety of functions, to
protect the vast mucosal surfaces, such as the linings of

the respiratory, gastrointestinal and genitourinary
tracts (1–6). Therefore, respiratory system infections
are the most common findings in IgA-deficient
patients; antibiotics are prescribed in those with bac-
terial infections. However, there is no specific treat-
ment for IgA-deficient patients (1, 5).

Mothers’ milk contains secretory IgA against a wide
variety of microbial antigens, and these antibodies are
able to neutralise toxins and viruses (7). The presence
of closely homologous bioactive components in bovine
colostrum has led to the use of bovine colostrum to

Key words
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deficiency – salivary IgA – viral upper
respiratory tract infection
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treat and prevent infectious diseases in humans (8, 9).
Some studies have been initiated about the use of
bovine colostrum, rich in IgA, for the prevention or
treatment of respiratory and gastrointestinal infections
(8–16). It has been showed that there is a direct rela-
tionship between salivary IgA levels and resistance to
upper respiratory tract (URT) infections. Salivary IgA
is important as a host defence against certain viruses
that are not carried in the blood, especially those
causing URT infections (17). These antibodies could
help maintain the integrity of the oral surfaces by
limiting microbial adherence to epithelial surfaces by
neutralising enzymes, toxins and viruses. They may
also prevent the penetration of antigens in the oral
mucosa (18). Previous studies showed that bovine
colostrum includes factors that are able to reduce
chronic diarrhoea in immunodeficient subjects (9, 12,
19), reduce diarrhoea in children (8, 11, 16) and
improve symptoms of URT infections in adults (17).
Recently, it was reported that bovine colostrum was
highly effective in the prophylactic treatment of recur-
rent URT infections and diarrhoea in children (10).

These results suggest that bovine colostrum might
treat URT infections in children with IgA deficiency, but
no study has evaluated the effect of bovine colostrum
on these children. This is the first study to evaluate the
local effect of bovine colostrum on the treatment of
viral URT infections in IgA-deficient children.

Materials and methods

Patients

IgA-deficient children with acute respiratory symp-
toms were evaluated from January 2009 to February
2010 at the Erciyes University Faculty of Medicine,
Department of Pediatric Immunology (Kayseri,
Turkey). Selective or partial IgA-deficient children
who were diagnosed with viral URT infections were

included in the study after obtaining informed written
consent from their parents.

Patients younger than 5 years old, who had any
known chronic or serious illness, bacterial infection
and malnutrition, who had taken any colostrum prod-
ucts, antibiotics or immunomodulators, or who had
been vaccinated with seasonal or pandemic influenza
were excluded.

Selective IgA deficiency was diagnosed in a male or
female patient more than 4 years of age who has a
serum IgA of less than 7 mg/dL (0.07 g/L) but has
normal serum IgG and IgM. Patients who have serum
IgA concentrations of at least two standard deviations
below mean normal concentrations for their age were
diagnosed as having partial IgA deficiency (20). Viral
URT infection was diagnosed by the same paediatri-
cian according to the presence of commonly accepted
symptoms and/or signs for cold/flu-like illness, such
as runny nose, nasal congestion, cough, fever, sore
throat, sneezing, conjunctivitis, malaise, headache,
myalgia, redness of the pharynx and tonsils without
exudate.

Patients were included in the study again if they
presented with another viral URT infection. This study
was approved by the Ethics Committee for Medical,
Surgical and Drug Research at Erciyes University
Faculty of Medicine. Patients’ characteristics are
shown in Table 1.

First samples of saliva IgA were collected before
treatment. Then the children were randomised by a
single study nurse to receive an unmarked bovine
colostrum sucking tablet that contains 14 mg of colos-
trum and 2.2 mg of lysozyme (Igazym®; ASSOS Ltd,
Vejle, Denmark) or a placebo sucking tablet (prepared
as a candy that is identical with the bovine colostrum
sucking tablet) three times a day for 1 week. Simple
randomisation was used (21). Second samples of saliva
IgA were collected immediately after the first tablet at

Table 1. Patients’ characteristics (n = 31)*

Bovine colostrum group Placebo group
(n = 16) (n = 15)

Age (years), median (min–max) 8.60 (4.10–16.7) 7.20 (5.00–15.7)
Gender, n (%)

Male 10 (62.5) 8 (53.3)
Female 6 (37.5) 7 (46.7)

Serum IgA level (mg/dl), median (min–max) 6.67 (5.33–67.00) 6.67 (6.60–49.60)
Salivary IgA level (mg/mL), median (min–max) 40.00 (0–1185.00) 55.00 (0–4439.00)
Severity score of the infection† (mean � SD) 5.95 � 1.95 6.00 � 1.81

*P > 0.05.
†Mothers evaluated the severity of infection by a visual scale from 1 to 10 points.
IgA, immunoglobulin A; SD, standard deviation.
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the hospital. Figure 1 shows the follow-up scheme of
the study.

The mothers of the patients completed a question-
naire regarding the severity of the infection and any
adverse events every day during the 1 week. In the
questionnaire, we used a 10-point visual scale to grade
infection severity. We explained to the mothers how to
grade the severity of the infection on the first day using
this scale from 1 to 10 points (mild to severe infection).
Mothers determined the first-day score at the hospital
in this way, and then they noted daily scores at night by
themselves according to the child’s progress.

After 1 week, the patients were re-evaluated to deter-
mine whether they had recovered from symptoms, and
the questionnaires where the mothers noted daily
scores were collected. The last samples of saliva IgA
were also taken at the end of the treatment. Patients,
parents and investigators were kept blinded to the ran-
domisation until completion of the study.

Salivary IgA analysis

Unstimulated saliva samples were collected from
patients at the hospital and, to avoid variation in
secretory IgA content, samples were taken at the same
time of day. No food or liquid intake was allowed for
at least 30 min before sample collection. Each patient
was asked to sit upright with his head tilted forward
and to expectorate saliva for over 5 min into 10-mL
tubes. The samples were centrifuged at 3000 rpm
for 10 min. The supernatant was stored at -20°C. A
secretory IgA enzyme-linked immunosorbent assay
(ELISA) kit (Immundiagnostik, Bensheim, Germany)
was used for quantitative determination of secretory
IgA in saliva samples. Secretory IgA levels were mea-
sured as micrograms per milliliter (mg/mL). The
normal range of secretory IgA in saliva in the children
was 18–237 mg/mL (mean 128 mg/mL) (22). Sensitiv-
ity was 13.4 ng/mL, and intra-assay and inter-assay
variations of the Immunodiagnostik anti-secretory
IgA ELISA test were 5% and 8%, respectively.

Statistical analysis

All analyses were performed using SPSS for Windows
16.0 (SPSS Inc., Chicago, IL, USA). The difference
between the groups was analysed by using Mann–
Whitney U and chi-squared tests. The Wilcoxon
signed-rank test was used to analyse any changes in the
groups. The Spearman’s rank correlation coefficient
was used to measure the strength of the association
between serum IgA and salivary IgA levels. P val-
ues < 0.05 were considered significant.

Results

Thirty-one patients whose ages ranged between 5 and
16.5 (median 8.5) years were included in this double-
blind placebo-controlled study, and 58.1% of the
patients (n = 18) were male. Patients’ characteristics
are shown in Table 1. There was no difference in terms
of age, gender, serum IgA levels, salivary IgA levels and
severity of the infection on admission between the
groups.

                                        Simple randomisation

Bovine colostrum group Placebo group

(11 selective + 5 partial IgA deficient)         (11 selective + 4 partial IgA deficient) 

Selective or partial IgA-deficient children 
with viral URT infection were enroled 

(n = 31)  

First samples of saliva IgA were collected 
Mothers determined the first-day score at the hospital

Second samples of saliva IgA were collected immediately 
after the first tablet at the hospital 

The last samples of saliva IgA were taken after 1 week 
The questionnaires were collected 

Samples of saliva IgA were analysed 

Sucking tablets three times a day for 1 week 
Daily severity scores and adverse events were noted on the 

questionnaires by mothers at home

n = 16 n = 15

Figure 1. Follow-up scheme of the study. IgA, immunoglobulin
A; URT, upper respiratory tract.

Patıroğlu and Kondolot Bovine colostrum in children with IgA deficiency

23The Clinical Respiratory Journal (2013) • ISSN 1752-6981
© 2011 Blackwell Publishing Ltd



The mean duration between the onset of symptoms
and treatment was similar in both groups (bovine
colostrum group: 2.00 � 2.25 days, placebo group:
2.80 � 2.37 days; P > 0.05).

No correlation was found between the serum IgA
levels and salivary IgA levels (Spearman’s correlation
analysis, P = 0.066). Twenty-two of the patients had
selective IgA deficiency, and nine patients had partial
IgA deficiency. According to the normal range, 37.5%
(n = 6) of the patients in the bovine colostrum group
and 46.7% (n = 7) of the patients in the placebo group
had lower secretory IgA levels in their saliva. No sig-
nificant difference was found between the groups
(P > 0.05).

After 1 week, the mothers of children in the bovine
colostrum group reported a lower severity score than
the mothers in the placebo group (P = 0.000).
Although saliva IgA levels were higher in the bovine
colostrum group immediately after the first tablet, no
statistically significant difference was found between
the groups after both the first and the last dose
(Table 2). After 1 week, 43.8% (n = 7) of the patients in
the bovine colostrum group and 13.3% (n = 2) of the
patients in the placebo group reported no symptoms,
but the difference was not significant between the
groups (P = 0.07). Only one patient in the placebo
group was diagnosed with sinusitis after the 1-week
trial period; the other patients did not need any further
treatment. No adverse effects were observed in the
patients. One patient was included two times and one
patient was included three times in our study for dif-
ferent infections. Two of the infections were in the
placebo group, while one of the infections was in the
bovine colostrum group.

Discussion

Secretory IgA acts as a blocking and neutralising anti-
body, and it also inhibits potential harmful activation
of pro-inflammatory B pathway in the epithelium and
enhances stromal clearance of antigens that have
breached the mucosal barrier (3, 23). Recurrent respi-
ratory infections are therefore the most common ill-
nesses associated with IgA deficiency, usually cause

frequent problems in general paediatric practice and
are responsible for school absence. Local protection in
the form of bovine antibodies has been shown to be an
effective means of providing local protection against
gastrointestinal tract diseases (10, 11, 16). In this study,
we investigated the local effect of bovine colostrum on
the treatment of viral URT infections in IgA-deficient
children. This is the first study to examine the effect of
bovine colostrum on IgA deficiency.

Patel et al. reported that bovine colostrum was
highly effective in the prophylactic treatment of recur-
rent URT infections and diarrhoea by reducing not
only the episodes but also the number of hospitalisa-
tions resulting from them. They used oral bovine
colostrum once daily (3 g) for a period of 12 weeks and
showed that episodes of URT infection and diarrhoea
were reduced significantly by 91.19% and 86.60%,
respectively (10). It is also probable that some of the
children they included in their study had IgA defi-
ciency, but their immune status was not clear. In this
study we used oral bovine colostrum (42 mg/day) for a
1-week period to treat viral URT infections when
symptoms were apparent. Although the dosage we
used in this study seems to be low, the dosage of bovine
colostrum needed to obtain therapeutic efficacy and
the ideal duration of treatment are not yet known. In
our study, the mean duration between the onset of
symptoms and treatment was 2 days. After 1 week, the
severity of infection was significantly lower in the
bovine colostrum group, but the reporting of ‘no
symptoms’ was not significantly different between the
groups. Bovine colostrum might have been more effec-
tive if it was used at an earlier stage of the infection or
as a prophylactic.

The bovine colostrum tablet we used contains 14 mg
of colostrum (�4 mg of gammaglobulin) and also
2.2 mg of lysozyme that is capable of destroying bac-
teria and viruses. Colostrum contains lysozyme (13),
but we do not know the exact amount of lysozyme in
the bovine colostrum products. However, this product
also contains added lysozyme, and this may contribute
to its protective effect against infections. Therefore, in
this study, the effect of bovine colostrum may not be
attributed only to immunoglobulins that it contains.

Table 2. Salivary IgA levels and severity score of infection after treatment

Bovine colostrum group Placebo group
P(n = 16) (n = 15)

Severity score of infection after treatment (mean � SD) 0.81 � 0.83 3.00 � 1.85 0.000
Salivary IgA level after first tablet (mg/mL) median (min–max) 320.00 (0–2435.00) 28.50 (0–1906.00) 0.26
Salivary IgA level after 1 week (mg/mL) median (min–max) 15.65 (0–1964.00) 30.10 (0–1389.00) 0.40

IgA, immunoglobulin A; SD, standard deviation.

Bovine colostrum in children with IgA deficiency Patıroğlu and Kondolot
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No randomised controlled trial has evaluated the
role of bovine colostrum in respiratory illness in chil-
dren. However, Brinkworth et al. conducted a double-
blind placebo-controlled study in adult males. They
aimed to determine whether supplementation with
concentrated bovine colostrum protein had any effect
on the incidence and/or duration of self-reported
symptoms of URT infection in otherwise healthy
young adult men. They reported that there was a sig-
nificant reduction in the number of subjects reporting
symptoms of URT infection during the subsequent 7
weeks in the group taking concentrated bovine colos-
trum, but symptom duration did not differ. Consistent
with our study, they concluded that bovine colostrum
supplementation had no effect on the duration of
symptoms once they had developed (17).

The diagnosis of IgA deficiency depends on the mea-
surement of IgA concentration in serum. Secretory IgA
level is not determined; therefore, it is possible that the
individuals diagnosed with selective IgA deficiency
may still have some IgA in the mucosal systems enough
to provide some protective functions (1). This may be
an explanation why some IgA-deficient patients are
asymptomatic. It would be better to enrol patients with
IgA deficiency diagnosed by both serum and saliva
levels. Although all patients included in our study had
URT symptoms, only 37.5% (n = 6) of the patients in
the bovine colostrum group and 46.7% (n = 7) of the
patients in the placebo group had lower secretory IgA
levels in their saliva. We did not detect a correlation
between serum IgA levels and first saliva IgA levels; this
may be because of the limited number of patients in
our study.

Mero et al. showed that bovine colostrum supple-
mentation significantly increased the saliva IgA levels
of adult athletes during training. They administered
20 g of dynamic colostrum supplement four parts
during each day of a 2-week trial period and detected a
33% increase in salivary IgA concentrations (24). In
our study, although saliva IgA levels were higher in the
bovine colostrum group immediately after the first
tablet, no statistically significant difference was found
between the groups. When we compared only selective
IgA-deficient patients [placebo group (n = 11), bovine
colostrum group (n = 11)] we found also no difference
for salivary IgA levels after the first tablet and after 1
week (P = 0.74 and 0.35, respectively). This may be
related to the amount of bovine colostrum supple-
ments that were used in these studies. Secretory IgA
concentration in the colostrum supplements and dura-
tion of the treatment are also important.

IgA-deficient individuals are reported to have anti-
IgA antibodies in their serum. If the anti-IgA antibod-

ies are of the IgE type, there may be fatal anaphylactic
reactions after the transfusion of blood or blood prod-
ucts that contain trace amounts of IgA (25). Therefore,
hypersensitivity reactions to oral bovine colostrum in
these patients may be a theoretical risk. However, no
study has evaluated the absorption of mucosal colos-
tral immunoglobulins in humans (26). It has been sug-
gested that titres of anti-IgA antibodies do not
distinguish healthy IgA-deficient blood donors from
those with a history of anaphylactic transfusion reac-
tion (27). Some reports indicate safe and effective
therapy in this group of patients requiring immuno-
globulin therapy, including those with anti-IgA anti-
bodies (28, 29). In this study we did not observe any
adverse reactions. Our patients had no history of any
blood or blood product transfusion. One patient was
included two times and one patient was included three
times in our study for different infections. No adverse
reactions also occurred in the patient who had two or
three courses of treatment with bovine colostrum.

As a limitation of the study, viral URT infections
were diagnosed according to the clinical symptoms or
signs. It would be much better to confirm with a labo-
ratory and to document viral pathogens. The evalua-
tion method of the infection severity by mothers was
also subjective. Mothers determined the first-day score
at the hospital, and then they noted daily scores at
night during the 1 week by themselves according to the
child’s progress.

In conclusion, bovine colostrum supplementation
reduced the severity of viral URT infections in our
patients, and no adverse effects were observed.
Although saliva IgA levels were higher in the bovine
colostrum group immediately after the first tablet, no
statistically significant difference between the groups
was found. Further studies with a larger number of
patients are needed to clarify the efficacy and safety of
bovine colostrum in IgA-deficient patients.
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Clinical applications of bovine colostrum therapy:
a systematic review

Mathias Rathe, Klaus Müller, Per Torp Sangild, and Steffen Husby

Bovine colostrum, the first milk that cows produce after parturition, contains high
levels of growth factors and immunomodulatory components. Some healthy and
diseased individuals may gain health benefits by consuming bovine colostrum as a
food supplement. This review provides a systematic, critical evaluation of the current
state of knowledge in this area. Fifty-one eligible studies were identified from the
following databases: Medline, Embase, Global Health, the Cochrane Library, and the
Cumulative Index to Nursing and Allied Health Literature. Studies were heteroge-
neous with regard to populations, outcomes, andmethodological quality, as judged
by the Jadad assessment tool. Many studies used surrogate markers to study the
effects of bovine colostrum. Studies suggesting clinical benefits of colostrum supple-
mentation were generally of poor methodological quality, and results could not be
confirmedbyother investigators. Bovine colostrummayprovidegastrointestinal and
immunological benefits, but further studies are required before recommendations
can be made for clinical application. Animal models may help researchers to better
understand themechanisms of bovine colostrum supplementation, the dosage regi-
mens required to obtain clinical benefits, and the optimal methods for testing these
effects in humans.
© 2014 International Life Sciences Institute

INTRODUCTION

Colostrum is the first milk that mammals produce after
parturition, and its composition differs markedly from
that of milk produced later in lactation. This fluid has
evolved under selective pressure to care for highly sensi-
tive mammalian neonates and is believed to contribute
significantly to initial immunological defense in the neo-
natal period as well as to the growth, development, matu-
ration, and integrity of the neonatal gastrointestinal (GI)
tract. Certain effects of colostrummay be species specific,
whereas other effects may be shared across species.1,2

Hence, the unique nutritional and biological activities of
bovine colostrum that benefit neonatal calves may also
benefit specific groups of humans.

Antimicrobial, immunomodulatory, and
growth-stimulating factors in bovine colostrum

Bovine colostrum may have direct antimicrobial and
endotoxin-neutralizing effects throughout the alimentary
tract as well as other bioactivities that suppress gut
inflammation and promote mucosal integrity and tissue
repair under various conditions related to tissue injury.
Constituents of bovine colostrummay not only have local
effects but may also contribute to immunological events,
resulting in systemic effects after contact with the gut
mucosa. Bovine colostrum contains numerous factors
attributable to the acquired and innate immune systems,
including a range of peptides and proteins with direct
antimicrobial effects.3
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In contrast to maternal immunoglobulin in humans,
which is transferred across the placenta to the fetus,
maternal immunoglobulin in cattle does not cross the
placenta. Thus, the newborn calf is dependent on the
intestinal absorption of immunoglobulin, which is
present in large quantities in bovine colostrum and pro-
vides passive immunity after birth.4 Immunoglobulin
concentrations are nearly 100-fold higher in colostrum
than in mature milk and are critical for immunological
defense in a calf ’s early days of life.5

Components of bovine colostrum attributable to the
innate immune system include antimicrobial peptides,
such as lactoferrin and lactoperoxidases,which have addi-
tive antibacterial effects.5 Lactoferrin is a glycoprotein
with antibacterial as well as antiviral, lipopolysaccharide-
binding,and growth-regulating effects.Lactoperoxidase is
an antibacterial enzyme that inhibits bacterialmetabolism
and has been shown to be toxic to a range of gram-positive
and gram-negative bacteria; it also possesses antiviral
activities.Lysozyme is a lytic enzyme that plays a role in the
innate immune system by attacking peptidoglycan cell
constituents found primarily in gram-positive bacteria,
leading to bacterial lysis.5

Bovine colostrum contains a range of immune-
regulating and inflammatory cytokines, such as inter-
leukins (IL-1β, IL-2, IL-6, IL-17), tumor necrosis factor-α,
interferon-γ, and other nonantimicrobial compounds that
contribute to the control of infection and inflammation
through cytokine-facilitated crosstalk, pathogen recogni-
tion, and immune cell recruitment. In addition, specific
microRNA with immune-regulating potential is present
inmicrovesicles, is stable under thedegradative conditions
of the GI tract, and may have the potential to reach the
immune cells of gut-associated lymphoid tissues.6–8

Bioactive oligosaccharidesmaybe important in protecting
against pathogens and promoting the growth of beneficial
microflora in the colon.9

Bovine colostrum has growth-promoting effects on
human intestinal tissue, probably attributable to the com-
bination of several growth factors.10 The role of luminal
growth factors in the healthy adult gut has not been estab-
lished, as the receptors for many trophic factors are not
present luminally.However, these luminal ligands may be
able to reach target receptors on the basolateral mem-
branes of mucosal cells in the damaged gut, and detri-
mental gut conditions may result in the modification of
receptor distribution to include apical membranes.11

Colostrum contains high amounts of the insulin-like
growth factors (IGFs) IGF-1 and IGF-2. These hormones
are heat and acid stable and are able to withstand dairy
processing and the degradative conditions of the GI tract.
They facilitate cellular growth, differentiation, and devel-
opment andmay have local effects or be absorbed into the
circulation, mediating systemic effects. Bovine colostrum

contains vascular endothelial and basic fibroblast growth
factors.12 Platelet-derived growth factor, also present in
bovine colostrum, is believed to be an important mitogen
for fibroblasts and to serve in wound healing. Transform-
ing growth factor-β, which is present in high concentra-
tions in colostrum, has anti-inflammatory effects, and
regulates proliferation, differentiation, and repair in dif-
ferent tissues, is essential in the induction of regulatory T
cells. Transforming growth factor-α, on the other hand, is
a peptide involved in maintaining epithelial function and
integrity.5,11

Although many of these compounds are considered
labile and may be influenced by different dairy processes,
they are present in standardized colostrum deriva-
tives,12,13 and evidence of the recovery and preserved
bioactivity of bovine immunoglobulin after GI transit has
been documented.14,15 However, the effects of more labile
components like cytokines may be questionable, and
products of different origin, milking times, and formula-
tion may fall under the general term of colostrum.

The aim of this review is to provide a complete evalu-
ation of the current state of knowledge and evidence
regarding the effects of enteral supplementation with
bovine colostrum. In addition to presenting and discuss-
ing previous research, this review highlights remaining
challenges and possible future research areas. Other
reviews of specific aspects of bovine colostrum supple-
mentation have been published,11,16–21 but this is the first
systematic review providing a comprehensive overview of
the field.

METHODS

Search strategy

Electronic literature searches of the Medline PubMed
interface, Embase, Cochrane Library, Cumulative Index
to Nursing and Allied Health Literature (CINAHL), and
Global Health databases were conducted using the key
words (colostrum OR colostrums) AND (bovine OR cow
OR cowsOR cattle) asMeSH terms and free text. Searches
were limited to human trials published in English from
the date of database inception through March 6, 2013.An
additional search of Medline records from the previous 6
months (March 6, 2013–September 6, 2012) using iden-
tical terms without the human trial limitation was con-
ducted to account for any delay in key word assignment.
Bibliographies of the papers identified were scanned to
identify additional relevant publications.

Inclusion and exclusion criteria

Following the PRISMA statement,22 titles and abstracts of
identified studies were reviewed using the following
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inclusion and exclusion criteria, according to the popula-
tion, intervention, comparison, and outcome format.
Abstracts, single case reports, and letters were not
included. Because bovine colostrum may have the capac-
ity to benefit a wide range of the population, all studies of
its use as a dietary supplement (food, pill, powder, extract)
in healthy and/or diseased humans were considered for
inclusion. The use of a control group was not a criterion
for inclusion. Studies using a single compound extracted
from bovine colostrum were not included. The analysis
was restricted to studies of standard or “natural” bovine
colostrum preparations and excluded studies of
hyperimmune bovine colostrum, which contains large
amounts of specific antibodies due to prior immunization
of cows with specific microorganisms. Any quantifiable
change in a health- or performance-related clinical or
paraclinical parameter was accepted as an eligible
outcome. Selected reviews and animal and in vitro studies
were used as supporting literature.

Quality assessment

The methodological quality of the included studies was
evaluated using the three-item Jadad scale,23 which has
been used extensively in clinical research and has shown a
high degree of inter-rater reliability.24,25 It is used to evalu-
ate three domains of study quality: randomization, blind-
ing, and withdrawals/dropouts. Scores range from 0 to 5,
with higher scores indicating better quality (≥3 = method-
ologically sound). Studies that did not employ a compara-
tive methodology, such as those evaluating the effect of an
intervention without a control group or crossover design,
were given a default score of 0. The 2011 impact factor (in
Journal Citation Reports) of the journal in which each
study was published was recorded, if available.

RESULTS

Literature search

The initial literature search identified 1,366 publications
(Embase, n = 427; CINAHL, n = 32; Global Health,
n = 359;Cochrane Library,n = 60;Medline,n = 488).Four
additional papers were identified through other sources.
After the removal of duplicates (n = 581), 789 papers
remained eligible for screening. Screening identified 49
papers that reported on 51 studies of the effect of bovine
colostrum supplementation that met the eligibility crite-
ria. Figure 1 is a flowchart of the study selection process.

Trial characteristics

The 51 studies included in the analysis were conducted in
Europe (n = 24, 47%), the United States (n = 8, 16%),Asia

(n = 4, 8%), Australia or New Zealand (n = 13, 25%), and
Africa (n = 2, 4%). A total of 2,326 patients (range, 3–605
patients/trial; mean, n = 47.5; median, n = 29) were col-
lectively enrolled. Table 1 provides an overview of the
included studies. Briefly, the analysis identified the fol-
lowing trial types: two double-blind, crossover, random-
ized trials (RTs) of nonsteroidal anti-inflammatory drug
(NSAID)-induced GI toxicity, reported in one article26;
five trials examining HIV-associated diarrhea and immu-
nosuppression, including one case series,27 three open-
label, uncontrolled, observational studies,28–30 and one
open-label, uncontrolled, randomized study31; two
placebo-controlled RTs investigating the effects of bovine
colostrum supplementation on inflammatory responses
and microbial translocation after surgery32,33; two double-
blind, placebo-controlled, crossover RTs investigating the
effects of bovine colostrum supplementation on intesti-
nal function and adaptation in short bowel syndrome
(SBS)34,35; one observational study of the effects of bovine
colostrum supplementation in patients with type II
diabetes36; seven trials concerning the prevention
and/or treatment of upper respiratory tract infection
(URTI) or gastroenteritis37–42; four trials concerning the
modulation of innate or adaptive immunological
responses43–46; one single-blind, uncontrolled RT evaluat-
ing the effect of bovine colostrum in infants and children
with nonorganic failure to thrive47; two RTs evaluating the
effects of bovine colostrum on irritable bowel syndrome48

and juvenile idiopathic arthritis49; a case series evaluating
the effect of bovine colostrum in chronic pain syn-
drome50; and 24 trials investigating athletic performance,
body composition, nutrient absorption, and endocrino-
logical or immune functions during exercise in healthy
subjects.51–74

Methodological quality

Jadad scale scores ranged from 0 to 5 (mean, 2.8). Sixteen
trials (31%) were of poor methodological quality
(score ≤2). Only two trials obtained maximum scores.
Themedian journal impact factor for the included studies
was 2.48 (range, 0.521–5.43). Impact factor was not asso-
ciated with the assigned methodological ratings.

Ineligible studies

The literature search identified several studies that were
not eligible for inclusion in this review, including two
trials that used lactoferrin from bovine colostrum75,76; one
study investigating the use of a colostrum-containing
mouth hygiene product in Sjögren’s syndrome and oral
lichen planus77; one study investigating the effect of
colostrum-containing eye drops for the treatment of eye
dryness78; one study investigating the effect of topical
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colostrum on dental plaque79; and two studies of inflam-
matory bowel disease, comprising one double-blind,
placebo-controlled RT of colostrum enemas80 and one
small case study investigating the use of a dietary supple-
ment containing a range of different substances that
included, among others, bovine colostrum. In this last
study, however, it would be impossible to attribute an
effect to bovine colostrum.81

DISCUSSION AND SUMMARY OF STUDIES

NSAID- and surgery-induced gut damage

NSAIDs are widely prescribed due to their analgesic, anti-
inflammatory, and antipyretic effects. Their use, however,
may have severe adverse effects, such as gastric ulceration
and injury to the small and large intestines. The results of

in vitro, animal, and human studies have suggested that
bovine colostrum supplementation protects against the
adverse effects of these drugs in the gut.26,82–85 Playford
et al.82 found that bovine colostrum supplementation
resulted in a dose-dependent reduction in gastric injury
after indomethacin administration in a rat model and
prevented villus shortening in a mouse model of
indomethacin-induced small intestinal injury. Other
authors found that bovine colostrum alone or in combi-
nation with glutamine reduced NSAID-induced declines
in serum total protein and albumin levels as well
as the NSAID-induced increase in intestinal permeabil-
ity, resulting in reduced bacterial overgrowth and
less bacterial translocation to the mesenteric lymph
nodes, liver, spleen, and peripheral blood.83,86 Bovine
colostrum has also effectively reduced bacterial translo-
cation in rats with carrageenan-induced intraperitoneal
inflammation.87

Figure 1 Flowchart of the study selection process.
Abbreviations: BC, bovine colostrum; HBC, hyperimmune bovine colostrum.
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Although the mechanisms of such beneficial effects
of bovine colostrum remain undetermined, the presence
of growth factors is thought to contribute to the mainte-
nance of equilibrium of mucosal mass and integrity in the
GI tract.11 This proposal is supported by in vitro evidence
that bovine colostrum increases proliferation and migra-
tion of human colonic carcinoma cells and rat intestinal
cells, suggesting that it has the ability to stimulate growth
and repair in the GI tract.82 Furthermore, the C-terminal
half of the colostrum protein lactoferrin has the ability to
sequester unbound NSAIDs in the GI tract and may
thus protect against NSAID-induced gastropathy.85 A
mouse model of C-lobe and NSAID coadministration
showed significant reduction of gastric bleeding and
inflammation.84

Despite the promising results in animal models, few
human trials on this topic have been undertaken.Playford
et al.26 conducted two crossover RTs evaluating the effects
of bovine colostrum on NSAID-induced intestinal
damage. In the first study, 7 healthy male volunteers
received colostrum (125 mL, 3 times per day for 7 days)
or an isoproteinaceous milk whey protein solution. Fol-
lowing microfiltration (0.2 μm pore), the colostrum
(Bioenervi; Viable Bioproducts, Turku, Finland) was free
of fat and lactose and reduced in major proteins such as
casein and lactalbumin, with the remaining protein being
relatively rich in immunoglobulin and growth factors.
Subjects also received indomethacin (50 mg, 3 times per
day) for the last 5 days. Intestinal permeability was
assessed at baseline and after 7 days. Bovine colostrum
supplementation significantly reduced the NSAID-
induced increase in intestinal permeability. In the second
study, 15 patients who had taken nonselective NSAIDs
for at least 1 year received 125 mL of the same colostrum
preparation or a milk whey protein solution 3 times per
day for 7 days, with a 2-week washout period between
study arms. Bovine colostrum supplementation had no
significant direct effect on gut permeability, but baseline
gut permeability in patients taking NSAIDs was similar to
or lower than that in control subjects not receiving
NSAIDs.26 These studies provided evidence that bovine
colostrum or a derivative thereof may protect the GI tract
from NSAID-induced injury. However, further clinical
studies of sufficient power evaluating outcomes in
patients who have taken NSAIDs for longer periods of
time are warranted.

Two placebo-controlled RTs investigating the effects
of bovine colostrum supplementation on inflammatory
responses and microbial translocation after surgery were
included in this review.32,33 Both studies used Lactobin
(Biotest Pharma, Dreieich, Germany), a spray-dried
immunoglobulin-enriched powder.88 The placebo
product was an identical mix of formula and raspberry
flavor without the colostrum preparation. The first

study33 included 40 patients undergoing intra-abdominal
surgery who received the immunoglobulin-enriched
colostrum preparation (56 g) or placebo for 3 days
preoperatively. Endpoints included serial evaluation of
endotoxin levels during the first 7 days postsurgery.Com-
pared with patients receiving placebo, those receiving the
colostrum preparation had significantly lower endotoxin
levels, indicating that the loss of endotoxin-neutralizing
capacity was reduced.33 In a similar study,32 60 patients
undergoing coronary bypass surgery were randomized to
receive the colostrum preparation (42 g for 2 days) or
placebo. Colostrum supplementation did not reduce the
amount of endotoxin in the bloodstream or shorten
the duration of postoperative endotoxemia.32 Notable dif-
ferences in the designs of these studies, other than the
type of surgery,were the colostrum dose and the duration
of supplementation. Neither study found any effect of
colostrum supplementation on the clinical course of
patients.

Available evidence suggests that bovine colostrum
supplementation may reduce microbial translocation
across the gut mucosa in patients undergoing abdominal
surgery. Such an effect may be attributable to direct anti-
microbial and endotoxin-neutralizing effects as well as to
the suppression of gut inflammation and the promotion
of mucosal integrity and tissue repair.

HIV-associated diarrhea and immunosuppression

Diarrhea is a common complication of HIV infection,
with a multifactorial etiology that may include common
pathogens, opportunistic agents, or noninfectious factors.
HIV infection may lead to the loss of gut-mucosal CD4+

cells, thereby compromising the epithelial barrier func-
tion of the gut mucosa and enabling microbial transloca-
tion, resulting in GI and systemic immune activation.
Thus, HIV-associated diarrhea may not only result in
discomfort and malnutrition but may also affect the
immunological and inflammatory status of patients.16,89

This review includes five studies of the role of bovine
colostrum in HIV-associated diarrhea.27–31 Although the
studies are generally of poor methodological quality
(Table 1), they collectively suggest a positive effect of
bovine colostrum supplementation. In an open, uncon-
trolled, observational study, Rump et al.28 administered
10 g of bovine colostrum concentrated for immuno-
globulin to 27 adults and 2 children with HIV infection.
The colostrum product was a casein-precipitated, fat-
free, spray-dried powder.88 This treatment led to trans-
ient or long-lasting normalization of stool frequency
in the majority of patients. Plettenberg et al.29 per-
formed an open, uncontrolled study in 25 HIV-infected
patients with chronic diarrhea with no demonstrable
pathogen (n = 18) or cryptosporidiosis (n = 7). Ten days
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of supplementation with 10 g of bovine colostrum
(Lactobin)88 led to complete remission in 40% (10/25) of
patients.

In an open-label observational study, Florén et al.30

investigated the effect of a porridge containing 32%
bovine colostrum powder (ColoPlus; ColoPlus AB,
Malmö, Sweden). Consumption of this preparation
reduced HIV-associated diarrhea, with a significant
decrease in the daily number of bowel evacuations.
Fatigue decreased by 81% during the study period. Fur-
thermore, patients showed concomitant increases in
hemoglobin and albumin concentrations, CD4+ counts,
and body weight. These findings were confirmed in a
2011 open-label RT involving 87 adult patients with HIV
who were not receiving antiretroviral therapy. The
patients were randomized to colostrum supplementation
for 28 days (porridge containing 32% bovine colostrum
powder, ColoPlus) or standard care. Patients receiving
supplementation showed a significant reduction in diar-
rhea, with a decrease in daily stool frequency from 7.3 to
1.3, and an 85% decrease in self-reported fatigue, which
was significantly greater than that reported by controls.
CD4+ counts increased by 14% and body weight increased
by 11% in colostrum-treated patients.31 Because these
studies used porridges containing 32% bovine colostrum
and no placebo, improved nutritional status may have
contributed significantly to the observed effects.30,31

Current evidence, however, suggests that bovine colos-
trum can effectively ameliorate HIV-associated diarrhea,
possibly due to direct antimicrobial and endotoxin-
neutralizing effects and the suppression of gut inflamma-
tion as well as to the promotion of mucosal integrity and
tissue repair. These findings must be confirmed in future
placebo-controlled RTs.

Sports nutrition and exercise

The effect of bovine colostrum supplementation on ath-
letic performance has received considerable attention,
primarily based on the hypothesis that bovine colostrum
may improve nutrient absorption and body composition.
The high levels of growth factors known to stimulate
protein synthesis, in addition to early findings that bovine
colostrum supplementation increased IGF-1 concentra-
tions in male sprinters,64 have prompted interest in
the possible effects of bovine colostrum on body
composition, muscle strength, and endurance in active
individuals.

This review includes studies conducted with
competitive-level53,54,59,74 and recreational51,57,58,62,63,66 ath-
letes. Several studies found that bovine colostrum had
positive effects on various aspects of athletic perfor-
mance,53,54,56,57,74 whereas others were not able to confirm
these findings.51,58,59,61–64,66,73 The majority of the studies

used the same standardized, low-heat, low-fat, low-lactose,
concentrated bovine colostrum powder (Intact; Numico
Research Australia Pty Ltd, Adelaide, Australia) and a
whey-protein-based control supplement.53,54,56–62,73,74Mero
et al.63 used a freeze-dried colostrum product (Dynamic
colostrum; Hi-Col, Oulu, Finland) and a maltodextrin
placebo, while Antonio et al.51 used powdered whole
colostrum (Symbiotics, Sedona, AZ, USA) and a whey
protein concentrate placebo.Kerksick et al.66 used a colos-
trum powder not further specified and an isocaloric and
isonitrogenous blend of whey and casein placebo in addi-
tion to creatine.

In a placebo-controlled RT conducted in 29 male
elite cyclists, Shing et al.53 found that supplementation
with 10 g of colostrum daily improved cycling perfor-
mance after 5 days of high-intensity training while reduc-
ing the decrease in the ventilatory threshold. Similarly, a
double-blind placebo-controlled trial in 35 elite field
hockey players randomized to receive 60 g of bovine
colostrum daily or whey protein concentrate for 8 weeks
showed that colostrum improved sprint performance and
significantly reduced sprint times compared with the
whey protein group.74 Buckley et al.57 found that supple-
mentation with 60 g of bovine colostrum daily had sig-
nificant beneficial effects on peak cycling and vertical
jumping powers after 8 weeks, but not after 4 weeks,
suggesting that the duration of supplementation may be
important.

The findings of animal studies have suggested that
the effect of bovine colostrum on athletic performance is
related to better recovery after exercise.90 In humans,
Buckley et al.56 tested peak speed in two consecutive runs
separated by a 20-min recovery period. Colostrum
supplementation (60 g daily) for 8 weeks did not improve
performance in the first run but significantly increased
peak speeds in the second run. These findings were sup-
ported in a study of 28 male competitive cyclists.54 Eight
weeks of bovine colostrum supplementation (20 g or
60 g) significantly improved the amount of work com-
pleted in a second bout of exercise after 2 hours of cycling
at 65% maximal oxygen uptake compared with placebo,
but no significant difference between doses was detected.
These results suggest an improved ability to recover after
exercise, independent of colostrum dosage.54

Some studies have found that colostrum affects body
composition,51,58,66 whereas others have not.54,59,62,74 The
IGF-1 in bovine colostrum is structurally identical to that
in humans,91 and an increase in the serum IGF-1 level
induced by bovine colostrum supplementation may have
positive effects on protein synthesis and body composi-
tion. Some authors have found that bovine colostrum
supplementation increases serum IGF-1 levels,64,65

whereas others have been unable to confirm these find-
ings.35,54,56,57,73 Similarly, the effect on nutrient absorption
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capacity demonstrated by some authors63 has not been
confirmed by others.60,64 No impact of bovine colostrum
supplementation has been found on plasma cortisol,
growth hormone, or testosterone level.64,68,71

In a randomized controlled trial,66 49 healthy sub-
jects received supplements of 60 g of colostrum, casein/
whey, creatine, or combinations thereof. The two
combinations of whey/casein protein plus creatine and
colostrum plus creatine both led to greater increases in
fat-free mass. This result, however, may have been due to
the addition of creatine. Thus, no conclusion regarding
the effect of colostrum can be drawn from this study.66 A
double-blind, placebo-controlled trial in 22 recreational
athletes supplemented with 20 g of colostrum for 8 weeks
documented significantly increased lean body mass as
measured by dual-energy X-ray absorptiometry, leading
the authors to suggest that colostrum supplementation
had an anabolic effect.51 This proposal was supported by
the findings that supplementation with 60 g daily for 8
weeks during resistance training increased limb circum-
ference and cross-sectional area compared with placebo58

and that 2 weeks of supplementation with 20 g of colos-
trum increased serum levels of essential amino acids.63 In
a study of 12 healthy adult males, however, 8 weeks of
colostrum supplementation had no effect on intestinal
nutrient absorption.60 Thus,while evidence supports con-
tinuous research on the effects of bovine colostrum on
sports performance, body composition, and nutrient
absorption, these data are not unequivocal. Studies in this
area have generally been of acceptable methodological
quality but are often limited by a small number of par-
ticipants. Moreover, studies have used heterogeneous
endpoints, producing contradictory results, many of
which remain unconfirmed.

Immune function in sport and exercise

Strenuous exercise may cause immunosuppression that
affects the innate and adaptive immune systems, increas-
ing athletes’ susceptibility to infection, particularly URTI.
While prolonged intense exercise may increase the risk of
infection, moderate exercise, on the other hand, may
improve the ability to resist URTI, illustrating the com-
plexities of these mechanisms.92 Although the relation-
ship between exercise and URTI is poorly understood
and may depend on several individual determinants, the
identification of several immune-activating and antimi-
crobial factors in colostrum has led to the hypothesis that
colostrum intake may support or stimulate immune
functions in athletes.19

Several studies have investigated the potential of
bovine colostrum supplementation to prevent postexer-
cise immune suppression.38,52,55,64,65,67–72 Mucosal defenses
and levels of secretory immunoglobulin (Ig) A (IgA) have

received particular attention, although numerous other
immune variables have been investigated.

In a double-blind RT, Shing et al.52 found that, com-
pared with a whey-protein-based control supplement,
10 g of colostrum (Intact) per day prevented postexercise
reduction in IgG2 levels and cytotoxic/suppressor
CD3+CD8+ T cells in 29 male cyclists. These effects were
demonstrated after a period of prolonged stress-inducing
exercise. In contrast, Carol et al.71 compared 25 g of
skimmed freeze-dried colostrum and a skimmed milk
placebo and found no effect of colostrum on measured
immune variables after short-term intense exercise in 10
healthy male athletes.

Secretory IgA is known to serve as the first line of
defense in protecting mucosal surfaces from enteric
toxins and pathogenic microorganisms, thereby playing a
key role in the protection of the respiratory, GI, and geni-
tourinary tracts.93

In a study of 20 healthy subjects, Davison and
Diment68 found increased stimulated neutrophil
degranulation speed in vitro 1 hour after exercise and
reduced exercise-induced alterations in lysozyme con-
centration and secretion in subjects who received a
bovine colostrum powder supplement (Neovite, London,
UK) versus an isocaloric isomacronutrient mix of milk
protein concentrate and skimmed milk powder. In agree-
ment with the findings of other studies, these authors
found no effect on IgA concentration.64,70 Other authors,
however, have documented significantly increased sali-
vary IgA levels after bovine colostrum supplementa-
tion.65,69 Mero et al.65 reported a 33% increase in salivary
IgA levels in healthy athletes after 2 weeks of daily supple-
mentation with 20 g of freeze-dried colostrum (Dynamic
colostrum) versus a maltodextrin placebo. This finding
was supported by the study of Crooks et al.,69 who found
that 12 weeks of bovine colostrum supplementation
(Immunolac; NZMP Ltd, Auckland, New Zealand) sig-
nificantly increased salivary IgA levels compared with a
skimmed milk placebo in 39 long-distance runners. In a
subsequent study of 25 elite swimmers and 28 students
randomly assigned to receive bovine colostrum or
placebo, however, Crooks et al.70 found that a low-protein
colostrum powder had no effect on salivary immuno-
globulin levels compared with an isocaloric placebo of
skimmed milk powder and milk protein concentrate.

Another aspect of comprised immunity in athletes is
the exercise-induced increase in gut permeability. In a
placebo-controlled crossover RT in 12 healthy male sub-
jects, bovine colostrum powder reduced the exercise-
induced increase in intestinal permeability compared
with an isoenergetic isomacronutrient mix of milk
protein concentrate and skimmed milk powder. In vitro
investigations suggested that this effect was due to
reduced temperature-induced apoptosis in HT29 cells
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and enhanced induction of heat-shock protein.67 Of
further interest, bovine colostrum was shown to signifi-
cantly reduce heat-induced gut hyperpermeability in a rat
model. In rats whose core body temperature was raised,
significantly less 51Cr-EDTA transferred into the blood-
stream of colostrum-fed rats compared with rats fed a
control diet.94 Another study in 30 healthy male subjects55

found increased intestinal permeability in those who con-
sumed 60 g of bovine colostrum daily (Intact) compared
with those who received a whey-protein-based control
supplement. There was, however, no increase in intestinal
permeability due to the exercise protocol; thus, these
results are inconclusive with respect to the effects of exer-
cise on gut permeability.

Exercise-induced immune depression is of
multifactorial origin. Prolonged intense training may
have measurable effects on leukocyte counts, oxidative
burst activity, natural killer cell activity, mucosal immu-
noglobulin levels, and proinflammatory cytokine release,
but no correlation between these surrogate markers and
immunocompetence has been established and thus the
effect of a change in one or more parameters with regard
to in vivo immune capability is unclear. Overall, exercise
studies have not provided conclusive evidence for the
effects of colostrum on immunity, but observations of
humoral immunity are of potential interest and deserve
further investigation and confirmation.

Infection and immune responses

This review included nine articles reporting on 7
adult37,38,40,52,69,70 and 3 pediatric39,41,42 studies of the treat-
ment and prevention of URTI and diarrhea. In a double-
blind, placebo-controlled RT, Brinkworth and Buckley38

retrospectively pooled data from several previous studies
examining self-reported URTI symptoms in 174 healthy
adult males receiving bovine colostrum (Intact) or a
whey-protein-based control supplement. Significantly
fewer subjects receiving bovine colostrum reported URTI
symptoms within 7 weeks after discontinuation of the
intervention compared with those receiving placebo.
Bovine colostrum had no effect on symptoms once they
had developed.38 Shing et al.52 reported a trend toward a
reduced incidence of upper respiratory illness in a study
of 29 male cyclists. Crooks et al.69,70 observed similar
trends. Lindbaek et al.40 performed a randomized
placebo-controlled study comparing the effects of bovine
colostrum and placebo on illness duration in patients
with nonstreptococcal sore throat, but results were pre-
sented for a single cohort and few details of the trial were
provided.

Patel and Rana39 conducted an open-label,
noncomparative study of 3 g of daily bovine colostrum
supplementation in 551 children after recurrent episodes

of URTI or diarrhea during the previous 6months.Colos-
trum was supplied as a powder (Pedimune; Merck Ltd,
Mumbai, India). The number of URTI episodes was
reduced by 73.0%, 83.3%, and 91.2% at 4, 8, and 12 weeks,
respectively, compared with the number of episodes in
the first 6 months prior to enrollment. The number of
diarrhea episodes and the frequency of hospitalization for
URTI or diarrhea were also significantly reduced.39 Other
authors, however, have pointed out the numerous limita-
tions and poor methodological quality of this study.95

First, it used an open, uncontrolled design that relied only
on self-reported symptoms. Second, the authors appear
to have compared the rates of URTI and diarrhea at 4,
8, and 12 weeks with baseline values collected over 6
months without converting them to monthly rates, which
unsurprisingly yielded results indicating significantly
fewer episodes. Thus, the results of this study require
cautious interpretation.

Patiroglu and Kondolot41 investigated the adminis-
tration of an oral lozenge (Igazym; ASSOS Ltd, Vejle,
Denmark) containing 14 mg of colostrum and 2.2 mg of
lysozyme or a placebo lozenge 3 times per day for 1 week
in 31 children aged 5–16 years with known IgA deficiency
and clinical signs of URTI. The presence of viral infection
was determined clinically, and etiologies were not con-
firmed by laboratory investigation. No difference in seri-
ally tested salivary IgA levels was observed between
groups, but 1 week of colostrum supplementation
reduced infection severity scores compared with placebo.
Similarly, 43.8% of patients in the colostrum group and
13.3% in the placebo group reported cessation of
symptoms, but this difference was not significant.41

Finally, McClead et al.37 observed no difference in stool
frequency in adult males infected with Vibrio cholerae
who received defatted, casein-precipitated bovine colos-
trum, hyperimmune bovine colostrum, or water, while
Huppertz et al.42 demonstrated a significant reduction in
stool frequency in an RT of 30 children with diarrhea
caused by E. coli expressing Shiga toxin (Stx) 1, Stx2, both
Stx1 and Stx2, intimin, or enterohemorrhagic E. coli
(EHEC) hemolysin. The colostrum preparation used,
Lactobin,88 was compared with placebo. The composition
of the placebo was not specified in the paper.

These data suggest that bovine colostrum has a
prophylactic effect against URTI, which may correspond
to the findings of increased salivary IgA levels in
athletes receiving colostrum supplementation. These
data, however, are primarily self-reported and were
obtained by pooling study results that were not individu-
ally significant. The studies are heterogeneous with
regard to population, colostrum dosage and formulation,
methodological quality, and results. Thus, this effect of
bovine colostrum must be confirmed in further well-
designed, prospective, placebo-controlled studies.
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Two studies investigating the effect of bovine colos-
trum on the immune response to immunization in
healthy subjects were identified.44,45 He et al.44 conducted
a randomized study in 18 healthy subjects receiving
100 mL of sterile filtered bovine colostrum (Bioenervi)
per day for 7 days or water colored with riboflavin food
color. On days 1, 3, and 5, the volunteers received oral
vaccines against Salmonella typhi Ty21a. No significant
difference in IgA, IgG, IgM, Fcγ, or complement receptor
expression on neutrophils and monocytes was observed
between groups. The authors noted a trend toward a
greater increase in specific IgA among subjects receiving
bovine colostrum.

In a double-blind, placebo-controlled RT,45 138
healthy volunteers receiving 1.2 g of bovine colo-
strum, a mixture of micronutrients, bovine colos-
trum plus micronutrients, or placebo were given tetanus
toxoid and typhoid vaccines after 6 weeks of supplemen-
tation. Supplementation with bovine colostrum had
no effect on the immune parameters assessed. The
bovine colostrum concentrate (Proventra; GalaGen Inc.,
Minnetonka,MN, USA) was a spray-dried, sterile filtered
powder from the whey fraction of nonspecific bovine
colostrum, and the placebo was an isocaloric powdered
drink based on skim milk powder, sugar, and
maltodextrin. In another randomized study,43 supple-
mentation with 480 mg of colostrum 2 times per day
significantly reduced secretory IgA levels in 20 healthy
volunteers. These contradictory results may be attribut-
able to the use of test subjects with good health and nutri-
tional status and without exercise-induced immune
perturbation. In a recent single-dose crossover RT, Jensen
et al.46 tested the effect of a low-molecular-weight
immunoglobulin-depleted fraction of bovine colostrum
or a rice flour placebo in 12 healthy subjects, finding
increased phagocytic activity of monocytes and
polymorphonuclear cells, an increased white blood cell
count, and a transient decrease in the circulation of
natural killer cells, while Appukutty et al.72 found modu-
lated in vitro interferon-γ activity after 6 weeks of colos-
trum supplementation in adolescent athletes. These
results suggest that bovine colostrum may, after contact
with the gut mucosa, trigger immunological events that
are followed by systemic effects.

Short bowel syndrome

SBS is characterized by malabsorption and consequent
malnutrition in patients devoid of parts of the small
intestine as the result of massive surgical resection or
congenital defects. Intestinal adaptation after small bowel
resection is believed to be pivotal in the ability of patients
to sufficiently absorb fluid, electrolytes, and nutrients and
may be influenced by several factors, including peptide

growth factors, growth hormones, and luminal nutri-
ents.96 The high amounts of intestinotrophic factors in
colostrum have generated research interest in the hope
that colostrum supplementation might improve intesti-
nal adaptation and absorption in patients with SBS.

In an animal study of 4-week-old piglets that under-
went small bowel resection, colostrum feeding increased
villus height and crypt depth.97 In similar studies using a
preclinical piglet model of SBS, investigators found that
colostrum supplementation increased circulating levels of
glucagon-like peptide 2, IGF-1, and IGF binding protein 2
and resulted in weight gain and muscle hypertrophy,
leading them to suggest the possibility of enhanced post-
operative intestinal adaptation in colostrum-fed pigs.98,99

Nevertheless, while some studies have suggested that
colostrum improves intestinal adaptation after small
bowel resection, others have not been able to confirm this
finding.100

Two studies, one in adults34 and one in children,35

examining the possible beneficial effect of bovine colos-
trum in SBS were identified. In both studies, the investi-
gators used whole colostrum sterilized by electron beam
irradiation. The placebo was prepared as a nutrient-
matched mix of semi-skimmed milk, cream, and whey
protein powder. Lund et al.34 investigated the effects of
250 mL of colostrum and control supplementation twice
per day on intestinal function and adaptation in adult
patients with SBS using a randomized, double-blind,
crossover design. The treatments were separated by a
4-week washout period. Complete datasets were obtained
from 8 of 12 patients, and colostrum was not superior to
the control supplement.34 In another placebo-controlled
crossover RT in 9 clinically stable children with SBS,35

20% of the daily enteral fluid intake was replaced with
bovine colostrum and a milk-mix control diet, separated
by a 4-week washout period. Colostrum did not improve
energy or wet-weight absorption in metabolic balance
studies, growth evaluated by knemometry (a noninvasive
technique of lower leg length measurement used for the
study of short-term growth), or levels of IGF-1 or IGF
binding protein 3. After colostrum supplementation, all
subjects reported firmer feces and less frequent daily def-
ecation. However, the mean weight of feces did not differ
between the two diets.35

Although few human studies have examined the
effects of colostrum on SBS, and the results are thus
inconclusive, no evidence of a marked effect on intestinal
function has been documented in this patient group. Evi-
dence from animal studies showing the beneficial prop-
erties of colostrum in SBS is based on studies in newly
operated animals, suggesting that intestinal adaptation
leading to functional and structural changes is more plau-
sible.98 The capacity of bovine colostrum to facilitate such
changes in the human intestine has yet to be determined.
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The absence of a beneficial effect in clinically stable
patients with SBS is in line with the notion that bovine
colostrum supplementation may be most beneficial
during inflammation and/or mucosal damage17 and cor-
responds to the findings of earlier studies demonstrating
that bovine colostrum does not affect intestinal nutrient
absorption in healthy adults.60

Disorders of growth and metabolism

In a recent study conducted in mice with streptozotocin-
induced diabetes, an IGF-rich bovine colostrum fraction
significantly reduced blood glucose and improved organ
weights, suggesting that this fraction may be valuable in
the treatment of patients with diabetes.101 This review
identified one study examining metabolic control in
patients with diabetes.36 Sixteen patients with type 2 dia-
betes ingested 5 g of pasteurized, powdered bovine colos-
trum (Immuno-Dynamics, Inc., Fennimore, WI, USA)
twice daily for 4 weeks and were followed longitudinally;
the same patients served as pre- and postinterventional
controls. The authors found a continuous decrease in
postprandial blood glucose levels throughout the study
period. Total cholesterol, triglyceride, and ketone body
levels also decreased significantly. Although these find-
ings suggest that bovine colostrum has a positive effect on
metabolic control in type 2 diabetes, the mechanisms and
actual benefit remain unestablished.

The possible anabolic effect and the potential ability
of colostrum to improve nutrient absorption have led to
speculation about the usefulness of colostrum supple-
mentation in managing failure to thrive. In a single-blind
clinical RT in 120 children diagnosed with nonorganic
failure to thrive, subjects received 40 mg/kg/day bovine
colostrum for 3 months or standard care. Colostrum was
supplied as capsules containing pasteurized lyophilized
bovine colostrum. Supplementation significantly
improved the Gomez, but not the Waterlow, index of
growth insufficiency.47 The study is inconclusive with
regard to the possible role of bovine colostrum supple-
mentation in nonorganic failure to thrive because the
results are contradictory and the study has obvious weak-
nesses, such as the single-blind design and the lack of a
placebo group.

Juvenile idiopathic arthritis

One randomized,placebo-controlled study evaluating the
effect of sterile, filtered, freeze-dried bovine colostrum
versus a human Lactobacillus strain GG or hyperimmune
bovine colostrum on juvenile chronic arthritis showed no
clinical effect or paraclinical outcomes relevant for
disease control. It did show increased urease activity in

colostrum-treated patients,49 but the implication of this
finding is not clear.

Irritable bowel and chronic pain syndromes

One RT evaluating the effect of bovine colostrum
(Immuno-Dynamics) on irritable bowel syndrome was
identified. The study was placebo controlled, but the
nature of the placebo was not stated. The study included
110 adult patients and showed no significant effect
of colostrum supplementation at the end of the study
period.48

One case series evaluated the effect of bovine colos-
trum (Lactobin88) on chronic pain syndrome.50 The
authors suggested that colostrum induced apoptosis
regulation in monocytes in these patients, but this con-
clusion relied on in vitro evidence from four patients and
should be interpreted cautiously.

Dosage and formulation of supplementation

The optimal dosage and duration of bovine colostrum
supplementation have not been established. Most studies
have been conducted in healthy adults using doses that
range from 14 mg 3 times per day to 60 g daily. Few
studies have directly compared different dosage regi-
mens.54,64 Furthermore, standardization of bioactivity,
which is influenced by breed, herd, milking times, and
formulation, is complicated and has not been attempted
consistently.12,13 Thus, simple expressions of dosage in
weight units are not sufficiently informative with regard
to the bioactivity of the constituents of colostrum.

Several commercial colostrum products are avail-
able,5 a number of whichwere used in the studies reviewed
here, including Lactobin (Biotest Pharma), a spray-dried
immunoglobulin-enriched powder88; Intact (Numico
Research Pty Ltd),a low-heat, low-fat, low-lactose concen-
trated bovine colostrum powder; Pedimune colostrum
powder (Merck);ColoPlus (ColoPlusAB),a porridge con-
taining 32% bovine colostrum; Dynamic colostrum (Hi-
Col), a freeze-dried colostrum powder; a powdered whole
colostrum (Symbiotics); Bioenervi (Viable Products), a
sterile, filtered, colostrum-based product; a pasteurized,
powdered bovine colostrum (Immuno-Dynamics); IgG
Plus (Smart-Naco, Kuala Lumpur, Malaysia); and Igazym
(ASSOS Ltd), a lozenge containing bovine colostrum and
lysozyme.

Some studies used a complete colostrum product,
whereas others used fractions or concentrated formula-
tions, with concentrations consisting primarily of protein
and IgG. Most authors have reported the protein and/or
IgG content of formulations, rendering this the only com-
parable operational parameter among studies. However,

Nutrition Reviews® 13



different dairy processes, such as heat treatment,
ultrafiltration, freeze-drying, and the removal of lipid,
casein, lactose, and salts, affect the bioactive components
of bovine colostrum. An overview of the effect of differ-
ent processing steps can be found in the work of
Elfstrand et al.13 The use of concentrated formulations
may preclude the inclusion of other possibly bioactive
and immunologically active substances. Thus, formula-
tion and sterilization methods should be considered and
reported.

Bioactive compounds of interest may vary with the
focus of research.Although the effect of bovine colostrum
may depend on the concentration of a specific constitu-
ent for a particular condition, possible benefits may also
rely on the combined effects of various factors. Thus, the
effective dose may depend on the condition or outcome
as well as the subjects or population studied. Table 2 com-
pares the colostrum dosage and the protein and IgG con-
tents in studies included in this review. It may serve as a
guide for determining such contents and dosage in future
studies.

Furthermore, when reading or planning studies that
evaluate the effects of bovine colostrum, considerations
about the optimal choice of control supplement may be
important. In the majority of the studies included in this
review, the investigators used either whey protein powder
or a mix of milk powder and protein powder. It seems
important that, with regard to macronutrient composi-
tion, control supplements either be similar or isocaloric
and matched.

Safety and adverse effects

There were no reports of serious side effects or toxicities
in the 51 studies, which included a total of 2,326 partici-
pants. Reported side effects were mild and included com-
plaints of an unpleasant taste, nausea, flatulence, diarrhea,
skin rash, and unspecified abdominal discom-
fort.28,29,34,39,66,69 Nine studies specifically reported an
absence of side effects.26,30,33,41,42,47,55,74 In general, bovine
colostrum is considered safe and well tolerated.21,102

FUTURE PERSPECTIVES

Many questions about the effects and mechanisms of
action of bovine colostrum remain unanswered. Cur-
rently available data suggest that most benefits of bovine
colostrum derive from its immune-modulating capabili-
ties, which are utilized in the maintenance or improve-
ment of host defenses under different detrimental
conditions or immune system exposures, or its ability
to aid in the maintenance of GI mucosal integrity by
suppressing gut inflammation and promoting mucosal

tissue repair.26,28–31,33,38,41 Among the numerous future
applications of bovine colostrum, some have been high-
lighted as warranting additional attention.11

Necrotizing enterocolitis (NEC) is a common and
devastating disease in the preterm neonate that compro-
mises GI integrity and function. Nutrition is considered
important in the prevention and management of NEC.103

In the present review, no eligible study examining the use
of bovine colostrum in patients with NEC or neonatal
septicemia was identified. However, such treatment may
become an area of interest,11 as animal studies using
bovine colostrum and human trials using bovine
lactoferrin have been conducted.1,5,75,76,104–106 Most con-
vincingly, the beneficial effects of bovine colostrum have
been demonstrated repeatedly in a well-established piglet
model of preterm infants. Colostrum was superior to
infant formula as the initial diet because it improved both
gut maturation and resistance against bacterial infection
and NEC.1,104,106,107 Thus, bovine colostrum or derivatives
thereof should be considered when developing novel
therapeutic strategies for the prevention of NEC and
sepsis in preterm infants. When planning studies using
bovine colostrum in infants, there may be concern that
exposure to cow milk protein before the age of 6 months
increases the risk of cow milk allergy, particularly in pre-
disposed infants. All protocols should ask for parental
heredity, as the majority of the allergic babies have one or
two parents who have atopic disease, and infants positive
for this variable should not be given the product.108 The
use of colostrum at this age should preferably be
restricted to infants with specific symptoms or circum-
stances, such as prematurity.

Furthermore,when considering nutritional interven-
tions in full-term and premature infants, the aspect of
growth is important because the optimal feeding strategy
may influence not only growth but also neurocognitive
outcomes.109 Colostrum contains a mixture of proteins,
such as immunoglobulin, and a range of growth factors.
This mixture does not necessarily promote rapid growth,
but its potential to accelerate growth needs further study.

Bovine colostrum has been proposed to play a role in
the treatment or prevention of chemotherapy-induced
mucositis,and evidence suggests possible beneficial effects
on the oral mucosa.11 Intestinotrophic factors in bovine
colostrum may promote epithelial integrity and tissue
repair, and antimicrobial proteins and peptides may
have direct antimicrobial and endotoxin-neutralizing
capabilities and reduce gut inflammation and microbial
translocation. Administration of cheese whey extract
to methotrexate-treated rats improved intestinal mor-
phology and function in the treated animals. Similar
results were seen in colostrum-fed, busulfan-treated, and
cyclophosphamide-treated piglets.110,111 A study designed
to investigate the effect of bovine colostrum on GI
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Table 2 Overview of colostrum dosage and corresponding protein and IgG content in studies of enterally
ingested bovine colostrum.
Reference Ratio of protein/IgG Dosage Protein content IgG content Effect (Y/N)
NSAID- and surgery-induced gut damage

Playford et al. (2001)26 4.3 g/L/– 375 mL 1.6 g – Y
Playford et al. (2001)26 4.3 g/L/– 375 mL 1.6 g – N
Bolke et al. (2002)32 80/65a 42 g 33.6 g 27.3 g N
Bolke et al. (2002)33 80/65a 56 g 44.8 g 36.4 g Y

HIV-associated diarrhea and immunosuppression
Saxon and Weinstein (1987)27 –/– 1–5 L – – N
Rump et al. (1992)28 –/60 10 g – 6 g Y
Plettenberg et al. (1993)29 –/45 10 g – 4.5 g Y
Flóren et al. (2006)30 23b/7.4 32 g 23 g 7.4 g Y
Kaducu et al. (2011)31 23b/7.4 32 g 23 g 7.4 g Y

Sports nutrition and exercise
Antonio et al. (2001)51 79/– 20 g 15.8 g – Y
Coombes et al. (2002)54 75/15c 20 g or 60 g 15/45 g 3/9 g Y
Buckley et al. (2002)56 75/15c 60 g 45 g 9 g Y
Hofman et al. (2002)74 75/15c 60 g 45 g 9 g Y
Brinkworth et al. (2002)59 75/15c 60 g 45 g 9 g Y
Kuipers et al. (2002)73 75/15c 60 g 45 g 9 g N
Fry et al. (2003)62 75/15c 60 g 45 g 9 g N
Buckley et al. (2003)57 75/15c 60 g 45 g 9 g Y
Brinkworth & Buckley (2003)60 75/15c 60 g 45 g 9 g N
Brinkworth & Buckley (2004)61 75/15c 60 g 45 g 9 g N
Brinkworth et al. (2004)58 75/15c 60 g 45 g 9 g Y
Mero et al. (2005)63 30/22.5 20 g 6 g 4.5 g Y
Shing et al. (2006)53 75/15c 10 g 7.5 g 1.5 g Y
Kerksick et al. (2007)66 –/– 60 g – – Y

Immune functions in sport and exercise
Mero et al. (1997)64 –/0.39 g/L 125/25 mL – 0.05 g/0.01 g Y
Mero et al. (2002)65 30/22.5 20 g 6 g 4.5 g Y
Crooks et al. (2006)69 33/–d 10 g 8.6 g – Y
Shing et al. (2007)52 –/20 10 g – 2 g Y
Buckley et al. (2009)55 75/15c 60 g 45 g 9 g Y
Davison & Diment (2010)68 52/– 20 g 10.4 g – Y
Crooks et al. (2010)70 31.6/2.9d 20 g 6.32 g 0.58 g N
Marchbank et al. (2011)67 80/15–20 20 g 16 g 3–4 g Y
Carol et al. (2011)71 –/– 25 g – – N
Appukutty et al. (2011)72 –/– 20 g – – Y

Infection and immune responses
McClead et al. (1988)37 –/– 4 g – – N
McClead et al. (1988)37 –/– 16 g – – N
Huppertz et al. (1999)42 80/65a 21 g 16.8 g 13.7 g Y
He et al. (2001)44 –/– – – – N
Brinkworth & Buckley (2003)38 75/15c 60 g 45 g 9 g Y
Patel & Rana (2006)39 –/– 3 g – – Y
Lindbaek et al. (2006)40 –/– – – – N
Wolvers et al. (2006)45 –/– 1.2 g – ≈0.5 g N
Patiroglu & Kondolot (2013)41 –/–e 0.042 g – – Y
Mikic et al. (2012)43 –/– 0.96 g – – Y
Jensen et al. (2012)46 –/– – – – Y

Short bowel syndrome
Lund et al. (2012)34 106/50 g/Lf 500 mL 53 g 25 g N
Aunsholt et al. (2012)35 110/35 g/Lg 20% of intake – – N

Growth and metabolic disorders
Kim et al. (2009)36 56.6/26 10 g 5.66 g 2.6 g Y
Panahi et al. (2010)47 –/– 40 mg/kg – – Y

Juvenile idiopathic arthritis
Malin et al. (1997)49 –/39 10 g 3.9 g Y

Chronic pain syndrome and irritable bowel syndrome
Ragab et al. (2007)48 –/– – – – N
Waaga-Gasser et al. (2009)50 –/– 1–20 g – – Y

Abbreviations and symbols: –, Not stated; N, no; NSAID, nonsteroidal anti-inflammatory drug; Y, yes.
a Total immunoglobulin content, not only IgG.
b Protein content of full product containing 32% bovine colostrum.
c Not stated in all manuscripts, but referenced here.18
d Also contains protein from other sources.
eAlso contains lysozyme.
f IgG content stated to >50 mg/mL.
g IgG content stated to >3.5%. In some manuscripts, it may not be clear whether the IgG content is expressed as an absolute value or as a percentage of
the total protein content.
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toxicity in children receiving chemotherapy is currently
under way (www.clinicaltrials.gov, identification number:
NCT01766804).

Studies of primary Sjögren’s syndrome and oral
lichen planus have provided support for the role of
topically applied bovine colostrum in oral mucosa
maintenance.77 Such topical application, although not
considered in this review, may be a novel approach to
alleviate oral manifestations of these diseases. The use of
bovine colostrum in the treatment of inflammatory bowel
disease has received little attention, and this review iden-
tified no such eligible trial, but colostrum enemas ame-
liorated symptoms of distal colitis in one trial.80 These
data support the role of topical bovine colostrum appli-
cation in inflammatory bowel disease and point to the
need for further randomized controlled studies of suffi-
cient power.

CONCLUSION

In the present review, 49 publications reporting on 51
clinical studies in which bovine colostrum was used as a
dietary supplement were identified. The studies are het-
erogeneous with regard to methodological quality, colos-
trum dosage and preparation, populations, and outcomes
studied, and most studies focused on improving perfor-
mance or immunological status in healthy populations.
Most studies used surrogate markers to study the effects
of bovine colostrum, and little evidence supports an
actual clinical benefit of colostrum supplementation.
Studies suggesting clinical benefits were generally of poor
methodological quality, and most findings remain
unconfirmed.

Evidence suggests that bovine colostrum has
immune-modulating capabilities that may be utilized in
maintaining or improving host defenses under different
detrimental conditions or immune system exposures.
Bovine colostrum also appears to play a role in the main-
tenance of GI mucosal integrity via antimicrobial and
endotoxin-neutralizing effects, the suppression of gut
inflammation, and the promotion of mucosal tissue
repair. Furthermore, after contact with the gut mucosa,
bovine colostrum may trigger immunological events that
lead to systemic effects. Thus, even though no conclusion
regarding clinical benefit can be drawn, there is a need to
conduct more studies with colostrum, which appears to
provide benefit in some conditions. Further preclinical
and translational research utilizing animal models may
expand current knowledge regarding the importance of
measurable immunological and GI outcomes and aid the
selection of relevant populations and interventions for
clinical studies. Well-controlled, sufficiently powered
clinical studies aimed at establishing a clinical benefit of
bovine colostrum supplementation are warranted.

Acknowledgments

Funding. This work was funded in part by a research
grant from the Danish Child Cancer Foundation and by
Odense University Hospital research funds.

Declaration of interest. The authors have no relevant
interests to declare.

Authors’ contributions. MR and SH conceived the idea
and designed the study. MR performed the literature
search, carried out quality assessment, and drafted and
finalized the manuscript. SH, PTS, and KM critically
reviewed the manuscript. All authors approved the final
version submitted for publication.

REFERENCES

1. Bjornvad CR, Thymann T, Deutz NE, et al. Enteral feeding induces diet-
dependent mucosal dysfunction, bacterial proliferation, and necrotizing
enterocolitis in preterm pigs on parenteral nutrition. Am J Physiol Gastrointest
Liver Physiol. 2008;295:G1092–G1103.

2. Jensen ML, Sangild PT, Lykke M, et al. Similar efficacy of human banked milk
and bovine colostrum to decrease incidence of necrotizing enterocolitis in
preterm piglets. Am J Physiol Regul Integr Comp Physiol. 2013;305:R4–R12.

3. Stelwagen K, Carpenter E, Haigh B, et al. Immune components of bovine colos-
trum and milk. J Anim Sci. 2009;87(Suppl 1):3–9.

4. Hurley WL, Theil PK. Perspectives on immunoglobulins in colostrum and milk.
Nutrients. 2011;3:442–474.

5. Pakkanen R, Aalto J. Growth factors and antimicrobial factors of bovine colos-
trum. Int Dairy J. 1997;7:285–297.

6. Izumi H, Kosaka N, Shimizu T, et al. Bovine milk contains microRNA and mes-
senger RNA that are stable under degradative conditions. J Dairy Sci.
2012;95:4831–4841.

7. Hata T, Murakami K, Nakatani H, et al. Isolation of bovine milk-derived
microvesicles carrying mRNAs and microRNAs. Biochem Biophys Res Commun.
2010;396:528–533.

8. Sun Q, Chen X, Yu J, et al. Immune modulatory function of abundant immune-
related microRNAs in microvesicles from bovine colostrum. Protein Cell.
2013;4:197–210.

9. Gopal PK, Gill HS. Oligosaccharides and glycoconjugates in bovine milk and
colostrum. Br J Nutr. 2000;84(Suppl 1):S69–S74.

10. Purup S, Vestergaard M, Pedersen O, et al. Biological activity of bovine milk on
proliferation of human intestinal cells. J Dairy Res. 2007;74:58–65.

11. Playford RJ, MacDonald CE, Johnson WS. Colostrum and milk-derived peptide
growth factors for the treatment of gastrointestinal disorders. Am J Clin Nutr.
2000;72:5–14.

12. Sacerdote P, Mussano F, Franchi S, et al. Biological components in a standard-
ized derivative of bovine colostrum. J Dairy Sci. 2013;96:1745–1754.

13. Elfstrand L, Lindmark-Månsson H, Paulsson M, et al. Immunoglobulins, growth
factors and growth hormone in bovine colostrum and the effects of processing.
Int Dairy J. 2002;12:879–887.

14. Roos N, Mahe S, Benamouzig R, et al. 15N-labeled immunoglobulins from
bovine colostrum are partially resistant to digestion in human intestine. J Nutr.
1995;125:1238–1244.

15. Kelly CP, Chetham S, Keates S, et al. Survival of anti-Clostridium difficile bovine
immunoglobulin concentrate in the human gastrointestinal tract. Antimicrob
Agents Chemother. 1997;41:236–241.

16. Elfstrand L, Flóren CH. Management of chronic diarrhea in HIV-infected
patients: current treatment options, challenges and future directions. HIV AIDS
(Auckl). 2010;2:219–224.

17. Shing CM, Hunter DC, Stevenson LM. Bovine colostrum supplementation and
exercise performance: potential mechanisms. Sports Med. 2009;39:1033–1054.

18. Kelly GS. Bovine colostrums: a review of clinical uses. Altern Med Rev.
2003;8:378–394.

19. Davison G. Bovine colostrum and immune function after exercise. Med Sport
Sci. 2012;59:62–69.

20. Struff WG, Sprotte G. Bovine colostrum as a biologic in clinical medicine: a
review. Part I: biotechnological standards, pharmacodynamic and
pharmacokinetic characteristics and principles of treatment. Int J Clin
Pharmacol Ther. 2007;45:193–202.

Nutrition Reviews®16



21. Struff WG, Sprotte G. Bovine colostrum as a biologic in clinical medicine:
a review – Part II: clinical studies. Int J Clin Pharmacol Ther. 2008;46:211–
225.

22. Liberati A, Altman DG, Tetzlaff J, et al. The PRISMA statement for reporting
systematic reviews and meta-analyses of studies that evaluate health
care interventions: explanation and elaboration. J Clin Epidemiol. 2009;62:e1–
e34.

23. Jadad AR, Moore RA, Carroll D, et al. Assessing the quality of reports of
randomized clinical trials: is blinding necessary? Control Clin Trials. 1996;17:1–
12.

24. Moher D, Jadad AR, Nichol G, et al. Assessing the quality of randomized con-
trolled trials: an annotated bibliography of scales and checklists. Control Clin
Trials. 1995;16:62–73.

25. Oremus M, Wolfson C, Perrault A, et al. Interrater reliability of the modified
Jadad quality scale for systematic reviews of Alzheimer’s disease drug trials.
Dement Geriatr Cogn Disord. 2001;12:232–236.

26. Playford RJ, MacDonald CE, Calnan DP, et al. Co-administration of the health
food supplement, bovine colostrum, reduces the acute non-steroidal anti-
inflammatory drug-induced increase in intestinal permeability. Clin Sci (Lond).
2001;100:627–633.

27. Saxon A, Weinstein W. Oral administration of bovine colostrum anti-
cryptosporidia antibody fails to alter the course of human cryptosporidiosis. J
Parasitol. 1987;73:413–415.

28. Rump JA, Arndt R, Arnold A, et al. Treatment of diarrhoea in human immuno-
deficiency virus-infected patients with immunoglobulins from bovine colos-
trum. Clin Investig. 1992;70:588–594.

29. Plettenberg A, Stoehr A, Stellbrink HJ, et al. A preparation from bovine colos-
trum in the treatment of HIV-positive patients with chronic diarrhea. Clin
Investig. 1993;71:42–45.

30. Florén CH, Chinenye S, Elfstrand L, et al. ColoPlus, a new product based on
bovine colostrum, alleviates HIV-associated diarrhoea. Scand J Gastroenterol.
2006;41:682–686.

31. Kaducu FO, Okia SA, Upenytho G, et al. Effect of bovine colostrum-based
food supplement in the treatment of HIV-associated diarrhea in Northern
Uganda: a randomized controlled trial. Indian J Gastroenterol. 2011;30:270–
276.

32. Bolke E, Orth K, Jehle PM, et al. Enteral application of an immunoglobulin-
enriched colostrum milk preparation for reducing endotoxin translocation and
acute phase response in patients undergoing coronary bypass surgery – a
randomized placebo-controlled pilot trial. Wien Klin Wochenschr.
2002;114:923–928.

33. Bolke E, Jehle PM, Hausmann F, et al. Preoperative oral application of
immunoglobulin-enriched colostrum milk and mediator response during
abdominal surgery. Shock. 2002;17:9–12.

34. Lund P, Sangild PT, Aunsholt L, et al. Randomised controlled trial of colostrum
to improve intestinal function in patients with short bowel syndrome. Eur J Clin
Nutr. 2012;66:1059–1065.

35. Aunsholt L, Jeppesen PB, Lund P, et al. Bovine colostrum to children with short
bowel syndrome: a randomized, double-blind, crossover pilot study. JPEN J
Parenter Enteral Nutr. 2014;38:99–106.

36. Kim JH, Jung WS, Choi NJ, et al. Health-promoting effects of bovine colostrum
in Type 2 diabetic patients can reduce blood glucose, cholesterol, triglyceride
and ketones. J Nutr Biochem. 2009;20:298–303.

37. McClead RE Jr, Butler T, Rabbani GH. Orally administered bovine colostral anti-
cholera toxin antibodies: results of two clinical trials. Am J Med. 1988;85:811–
816.

38. Brinkworth G, Buckley J. Concentrated bovine colostrum protein supplemen-
tation reduces the incidence of self-reported symptoms of upper respiratory
tract infection in adult males. Eur J Nutr. 2003;42:228–232.

39. Patel K, Rana R. Pedimune in recurrent respiratory infection and diarrhoea – the
Indian experience – the PRIDE study. Indian J Pediatr. 2006;73:585–591.

40. Lindbaek M, Francis N, Cannings-John R, et al. Clinical course of suspected viral
sore throat in young adults: cohort study. Scand J Prim Health Care.
2006;24:93–97.

41. Patiroglu T, Kondolot M. The effect of bovine colostrum on viral upper respira-
tory tract infections in children with immunoglobulin A deficiency. Clin Respir
J. 2013;7:21–26.

42. Huppertz HI, Rutkowski S, Busch DH, et al. Bovine colostrum ameliorates diar-
rhea in infection with diarrheagenic Escherichia coli, shiga toxin-producing E.
coli, and E. coli expressing intimin and hemolysin. J Pediatr Gastroenterol Nutr.
1999;29:452–456.

43. Mikic IM, Davidovic BL,Matijevic J, et al. Mikic IM, Davidovic BL,Matijevic J, et al.
A pilot study of effects of ecolostrum on salivary IgA [in Croatian and English].
Acta Stomatol Croat. 2012;46:111–116.

44. He F, Tuomola E, Arvilommi H, et al. Modulation of human humoral immune
response through orally administered bovine colostrum. FEMS Immunol Med
Microbiol. 2001;31:93–96.

45. Wolvers DA, van Herpen-Broekmans WM, Logman MH, et al. Effect of a mixture
of micronutrients, but not of bovine colostrum concentrate, on immune func-

tion parameters in healthy volunteers: a randomized placebo-controlled study.
Nutr J. 2006;5:28. doi: 10.1186/1475-2891-5-28.

46. Jensen GS, Patel D, Benson KF. A novel extract from bovine colostrum whey
supports innate immune functions. II. Rapid changes in cellular immune func-
tion in humans. Prev Med. 2012;54(Suppl):S124–S129.

47. Panahi Y, Falahi G, Falahpour M, et al. Bovine colostrum in the management of
nonorganic failure to thrive: a randomized clinical trial. J Pediatr Gastroenterol
Nutr. 2010;50:551–554.

48. Ragab SS, Fouad MA, Yamama GA. Efficacy, safety, and tolerability of bovine
colostrum in treatment of irritable bowel syndrome. Paper presented at: 10th
Egyptian Conference for Dairy Science andTechnology; Nov. 19–21, 2007; Cairo,
Egypt.

49. Malin M, Verronen P, Korhonen H, et al. Dietary therapy with Lactobacillus GG,
bovine colostrum or bovine immune colostrum in patients with juvenile
chronic arthritis: evaluation of effect on gut defence mechanisms.
Inflammopharmacology. 1997;5:219–236.

50. Waaga-Gasser AM, Gasser M, Stock M, et al. Oral immunoglobulin induces
mononuclear cell apoptosis in patients suffering from idiopathic chronic pain
syndrome: results from a pilot study. Int J Clin Pharmacol Ther. 2009;47:421–
433.

51. Antonio J, Sanders MS, Van Gammeren D. The effects of bovine colostrum
supplementation on body composition and exercise performance in active
men and women. Nutrition. 2001;17:243–247.

52. Shing CM, Peake J, Suzuki K, et al. Effects of bovine colostrum supplementation
on immune variables in highly trained cyclists. J Appl Physiol. 2007;102:1113–
1122.

53. Shing CM, Jenkins DG, Stevenson L, et al. The influence of bovine colostrum
supplementation on exercise performance in highly trained cyclists. Br J Sports
Med. 2006;40:797–801.

54. Coombes JS, Conacher M, Austen SK, et al. Dose effects of oral bovine colos-
trum on physical work capacity in cyclists. Med Sci Sports Exerc. 2002;34:1184–
1188.

55. Buckley JD, Butler RN, Southcott E, et al. Bovine colostrum supplementation
during running training increases intestinal permeability. Nutrients.
2009;1:224–234.

56. Buckley JD, Abbott MJ, Brinkworth GD, et al. Bovine colostrum supplementa-
tion during endurance running training improves recovery, but not perfor-
mance. J Sci Med Sport. 2002;5:65–79.

57. Buckley J, Brinkworth G, Abbott M. Effect of bovine colostrum on anaerobic
exercise performance and plasma insulin-like growth factor I. J Sports Sci.
2003;21:577–588.

58. Brinkworth GD, Buckley JD, Slavotinek JP, et al. Effect of bovine colostrum
supplementation on the composition of resistance trained and untrained limbs
in healthy young men. Eur J Appl Physiol. 2004;91:53–60.

59. Brinkworth GD, Buckley JD, Bourdon PC, et al. Oral bovine colostrum supple-
mentation enhances buffer capacity but not rowing performance in elite
female rowers. Int J Sport Nutr Exerc Metab. 2002;12:349–365.

60. Brinkworth GD, Buckley JD. Bovine colostrum supplementation does not affect
nutrient absorptive capacity in healthy young men. Nutr Res. 2003;23:1619–
1629.

61. Brinkworth GD, Buckley JD. Bovine colostrum supplementation does not affect
plasma buffer capacity or haemoglobin content in elite female rowers. Eur J
Appl Physiol. 2004;91:353–356.

62. Fry AC, Schiling BK, Chiu LZF, et al. Muscle fiber and performance adaptations
to resistance exercise with MyoVive, colostrum or casein and whey supplemen-
tation. Res Sports Med. 2003;11:109–127.

63. Mero A, Nykanen T, Keinanen O, et al. Protein metabolism and strength perfor-
mance after bovine colostrum supplementation. Amino Acids. 2005;28:327–
335.

64. Mero A, Miikkulainen H, Riski J, et al. Effects of bovine colostrum supplemen-
tation on serum IGF-I, IgG, hormone, and saliva IgA during training. J Appl
Physiol. 1997;83:1144–1151.

65. Mero A, Kahkonen J, Nykanen T, et al. IGF-I, IgA, and IgG responses to bovine
colostrum supplementation during training. J Appl Physiol. 2002;93:732–739.

66. Kerksick CM, Rasmussen C, Lancaster S, et al. Impact of differing protein sources
and a creatine containing nutritional formula after 12 weeks of resistance train-
ing. Nutrition. 2007;23:647–656.

67. Marchbank T, Davison G, Oakes JR, et al. The nutriceutical bovine colostrum
truncates the increase in gut permeability caused by heavy exercise in athletes.
Am J Physiol Gastrointest Liver Physiol. 2011;300:G477–G484.

68. Davison G, Diment BC. Bovine colostrum supplementation attenuates the
decrease of salivary lysozyme and enhances the recovery of neutrophil func-
tion after prolonged exercise. Br J Nutr. 2010;103:1425–1432.

69. Crooks CV, Wall CR, Cross ML, et al. The effect of bovine colostrum supplemen-
tation on salivary IgA in distance runners. Int J Sport Nutr Exerc Metab.
2006;16:47–64.

70. Crooks C, CrossML,Wall C, et al. Effect of bovine colostrum supplementation on
respiratory tract mucosal defenses in swimmers. Int J Sport Nutr Exerc Metab.
2010;20:224–235.

Nutrition Reviews® 17



71. Carol A, Witkamp RF, Wichers HJ, et al. Bovine colostrum supplementation’s
lack of effect on immune variables during short-term intense exercise in well-
trained athletes. Int J Sport Nutr Exerc Metab. 2011;21:135–145.

72. Appukutty M, Radhakrishnan AK, Ramasamy K, et al. Modulation of interferon
gamma response through orally administered bovine colostrum in active ado-
lescent boys. Biomed Res. 2011;22:18–22.

73. Kuipers H, Van Breda E, Verlaan G, et al. Effects of oral bovine colostrum supple-
mentation on serum insulin-like growth factor-I levels. Nutrition. 2002;18:566–
567.

74. Hofman Z, Smeets R, Verlaan G, et al. The effect of bovine colostrum supple-
mentation on exercise performance in elite field hockey players. Int J Sport Nutr
Exerc Metab. 2002;12:461–469.

75. Manzoni P, Stolfi I, Messner H, et al. Bovine lactoferrin prevents invasive fungal
infections in very low birth weight infants: a randomized controlled trial. Pedi-
atrics. 2012;129:116–123.

76. Manzoni P, Rinaldi M, Cattani S, et al. Bovine lactoferrin supplementation for
prevention of late-onset sepsis in very low-birth-weight neonates: a random-
ized trial. JAMA. 2009;302:1421–1428.

77. Pedersen AM, Andersen TL, Reibel J, et al. Oral findings in patients with primary
Sjogren’s syndrome and oral lichen planus – a preliminary study on the effects
of bovine colostrum-containing oral hygiene products. Clin Oral Investig.
2002;6:11–20.

78. Chaumeil C, Liotet S, Kogbe O. Treatment of severe eye dryness and problem-
atic eye lesions with enriched bovine colostrum lactoserum. Adv Exp Med Biol.
1994;350:595–599.

79. Loimaranta V, Laine M, Soderling E, et al. Effects of bovine immune and non-
immune whey preparations on the composition and pH response of human
dental plaque. Eur J Oral Sci. 1999;107:244–250.

80. Khan Z, Macdonald C, Wicks AC, et al. Use of the “nutriceutical”, bovine colos-
trum, for the treatment of distal colitis: results from an initial study. Aliment
Pharmacol Ther. 2002;16:1917–1922.

81. Slonim AE, Grovit M, Bulone L. Effect of exclusion diet with nutraceutical
therapy in juvenile Crohn’s disease. J Am Coll Nutr. 2009;28:277–285.

82. Playford RJ, Floyd DN, Macdonald CE, et al. Bovine colostrum is a health food
supplement which prevents NSAID induced gut damage. Gut. 1999;44:653–
658.

83. Kim JW, Jeon WK, Kim EJ. Combined effects of bovine colostrum and glu-
tamine in diclofenac-induced bacterial translocation in rat. Clin Nutr. 2005;24:
785–793.

84. Mir R, Singh N, Vikram G, et al. The structural basis for the prevention
of nonsteroidal antiinflammatory drug-induced gastrointestinal tract
damage by the C-lobe of bovine colostrum lactoferrin. Biophys J. 2009;97:
3178–3186.

85. Mir R, Singh N, Vikram G, et al. Structural and binding studies of C-terminal
half (C-lobe) of lactoferrin protein with COX-2-specific non-steroidal
anti-inflammatory drugs (NSAIDs). Arch Biochem Biophys. 2010;500:196–
202.

86. Kim JW, Jeon WK, Yun JW, et al. Protective effects of bovine colostrum on
non-steroidal anti-inflammatory drug induced intestinal damage in rats. Asia
Pac J Clin Nutr. 2005;14:103–107.

87. Dohler JR, Nebermann L. Bovine colostrum in oral treatment of enterogenic
endotoxaemia in rats. Crit Care. 2002;6:536–539.

88. Stephan W, Dichtelmuller H, Lissner R. Antibodies from colostrum in oral
immunotherapy. J Clin Chem Clin Biochem. 1990;28:19–23.

89. Feasey NA, Healey P, Gordon MA. Review article: the aetiology, investigation
and management of diarrhoea in the HIV-positive patient. Aliment Pharmacol
Ther. 2011;34:587–603.

90. Appukutty M, Radhakrishnan AK, Ramasamy K, et al. Colostrum supplementa-
tion protects against exercise-induced oxidative stress in the skeletal muscle in
mice. BMC Res Notes. 2012;5:649.

91. Francis GL, Upton FM, Ballard FJ, et al. Insulin-like growth factors 1 and 2 in
bovine colostrum. Sequences and biological activities compared with those of
a potent truncated form. Biochem J. 1988;251:95–103.

92. Moreira A, Delgado L, Moreira P, et al. Does exercise increase the risk of upper
respiratory tract infections? Br Med Bull. 2009;90:111–131.

93. Mantis NJ, Rol N, Corthesy B. Secretory IgA’s complex roles in immunity and
mucosal homeostasis in the gut. Mucosal Immunol. 2011;4:603–611.

94. Prosser C, Stelwagen K, Cummins R, et al. Reduction in heat-induced gastroin-
testinal hyperpermeability in rats by bovine colostrum and goat milk powders.
J Appl Physiol. 2004;96:650–654.

95. Ramesh Menon P, Lodha R, Kabra SK. Bovine colostrum in pediatric respiratory
diseases: a systematic review. Indian J Pediatr. 2010;77:108–109.

96. Uko V, Radhakrishnan K, Alkhouri N. Short bowel syndrome in children: current
and potential therapies. Paediatr Drugs. 2012;14:179–188.

97. Nagy ES, Paris MC, Taylor RG, et al. Colostrum protein concentrate enhances
intestinal adaptation after massive small bowel resection in juvenile pigs. J
Pediatr Gastroenterol Nutr. 2004;39:487–492.

98. Paris MC, Fuller PJ, Carstensen B, et al. Plasma GLP-2 levels and intestinal
markers in the juvenile pig during intestinal adaptation: effects of different diet
regimens. Dig Dis Sci. 2004;49:1688–1695.

99. Pereira-Fantini PM, Thomas SL, Taylor RG, et al. Colostrum supplementation
restores insulin-like growth factor-1 levels and alters muscle morphology fol-
lowing massive small bowel resection. JPEN J Parenter Enteral Nutr.
2008;32:266–275.

100. Heemskerk VH, van Heurn LW, Farla P, et al. Effect of IGF-rich colostrum on
bowel adaptation in neonatal piglets with short bowel syndrome. J Pediatr
Gastroenterol Nutr. 2002;34:47–51.

101. Hwang KA, Hwang YJ, Ha W, et al. Oral administration of insulin-like growth
factor-I from colostral whey reduces blood glucose in streptozotocin-induced
diabetic mice. Br J Nutr. 2012;108:39–45.

102. Davis PF, Greenhill NS, Rowan AM, et al. The safety of New Zealand bovine
colostrum: nutritional and physiological evaluation in rats. Food Chem Toxicol.
2007;45:229–236.

103. Fallon EM, Nehra D, Potemkin AK, et al. A.S.P.E.N. clinical guidelines: nutrition
support of neonatal patients at risk for necrotizing enterocolitis. JPEN J Parenter
Enteral Nutr. 2012;36:506–523.

104. Cilieborg MS, Boye M, Thymann T, et al. Diet-dependent effects of minimal
enteral nutrition on intestinal function and necrotizing enterocolitis in preterm
pigs. JPEN J Parenter Enteral Nutr. 2011;35:32–42.

105. Puiman PJ, Jensen M, Stoll B, et al. Intestinal threonine utilization for protein
and mucin synthesis is decreased in formula-fed preterm pigs. J Nutr.
2011;141:1306–1311.

106. Moller HK, Thymann T, Fink LN, et al. Bovine colostrum is superior to enriched
formulas in stimulating intestinal function and necrotising enterocolitis resis-
tance in preterm pigs. Br J Nutr. 2011;105:44–53.

107. Siggers RH, Siggers J, Thymann T, et al. Nutritional modulation of the gut
microbiota and immune system in preterm neonates susceptible to necrotizing
enterocolitis. J Nutr Biochem. 2011;22:511–521.

108. Halken S, Host A, Hansen LG, et al. Effect of an allergy prevention programme
on incidence of atopic symptoms in infancy. A prospective study of 159 “high-
risk” infants. Allergy. 1992;47:545–553.

109. Ehrenkranz RA, Dusick AM, Vohr BR, et al. Growth in the neonatal intensive care
unit influences neurodevelopmental and growth outcomes of extremely low
birth weight infants. Pediatrics. 2006;117:1253–1261.

110. Howarth GS, Francis GL, Cool JC, et al. Milk growth factors enriched from cheese
whey ameliorate intestinal damage by methotrexate when administered orally
to rats. J Nutr. 1996;126:2519–2530.

111. Pontoppidan PL, Shen RL, Thymann T, et al. Colostrum against chemotherapy-
induced gastrointestinal toxicity in piglets [abstract]. J Pediatr Gastroenterol
Nutr. 2011;52:E31. doi: 10.1097/MPG.0b013e318224e326.

Nutrition Reviews®18


