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Effect of NMDA Receptor on Analgesic Effect of Bovine Milk-derived
Lactoferrin (BLF)
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Abstract — Lactoferrin is a multifunctional protein that is found in milk, neutrophils, and other biological fluids, and its
receptors have also been identified in the central nervous system. Recently, it was reported that bovine milk-derived lacto-
ferrin (BLF) produced analgesia via a p-opioid receptor-mediated response in the spinal cord. However the precise mech-
anism of this analgesic effect is remains unclear. In Randall-Selitto paw pressure study, each single administration of
morphine (10 mg/kg) and BLF (50, 100 and 200 mg/kg) induced analgesia, however, NMDA receptor antagonist MK-801
(0.1, 0.2 and 0.3 mg/kg), inhibited anaigesia induced by BLF (100 mg/kg). Intracerebroventricular infusion (I.C.V) of N-
methyl-D-aspartic acid NMDA) (0.3 ug/8.0 pi/hr/day), as a NMDA receptor agonist, reversed inhibition of MK-801 (0.3 mg/
kg) on analgesia induced by BLF (100 mg/kg). These results suggest that BLF have analgesic effect, through NMDA recep-
tor activation.
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Fig. 1 - (A), (B) - Analgesic effect of bovine milk-derived lactoferrin.
The threshold of paw withdrawal was determined at be
every 30 min upto 180 min after injection of saline (kg/
mi, ip), morphine (10 mg/kg, ip) and bovine milk-derived
lactoferrin (50, 100 and 200 mg/kg, ip) and calculated with
the AUC method. Data are expressed as mean+S.E.
(n=5). *p<0.05, compared with the saline group by One
way ANOVA followed by Dunnett's test. (a); saline, (b);
Morphine, (c); bovine milk-derived lactoferrin 50, (d);
bovine milk-derived lactoferrin 100, (e); bovine milk-
derived lactoferrin 200.
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Fig. 2-(A), (B) - Inhibition of MK-801 on bovine milk-derived
lactoferrin-induced analgesia. The threshold of paw with-
drawal was determined at be every 30 min upto 180 min
after injection of saline (kg/ml/, ip), bovine milk-derived
lactoferrin (100 mg/kg, ip) and/or MK-801 (0.1, 0.2 and
0.3 mg/kg, ip) and calculated with the AUC method. Data
are expressed as mean=S.E. (n=5). +p<0.05, compared
with the saline group and *p<0.05, compared with the
bovine milk-derived lactoferrin group by One way ANOVA
followed by Dunnett's test. (a); saline, (b); MK-801 0.3, (c);
bovine milk-derived lactoferrin, (d); bovine milk-derived
lactoferrin+MK-801 0.1, (e); hovine milk-derived lactofer-
rin+MK-801 0.2, (f); bovine milk-derived lactoferrin+MK-
801 0.3.
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Fig. 3 -(A), (B) - Effect of NMDA on inhibition of MK-801 on
bovine milk-derived lactoferrin-induced analgesia. The
infusion of NMDA (0.3 pg/8.0 wi/hy, icv) or saline (8.0 pi/hr,
icv) was started 12 hr before injection of other agents. The
threshold of paw withdrawal was determined at be every
30 min upto 180 min after injection of saline (kg/mi, ip),
bevine milk-derived lactoferrin (100 mg/kg, ip) and/or MK-
801 (0.3 mg/kg, ip) and calculated with the AUC method.
Data are expressed as mean+S.E. (n=5). +p<0.05,
compared with the saline group, #p<0.05, compared with
the bovine milk-derived lactoferrin group and *p<0.05,
compared with the bovine milk-derived lactoferrin+MK-
801 group by One way ANOVA followed by Dunnett's test.
(a); saline, (b); bovine milk-derived lactoferrin, (c); bovine
milk-derived lactoferrin+MK-801, (d); saline+bovine milk-
derived lactoferrin, (e); NMDA+ bovine milk-derived
lactoferrin, (ff NMDA+bovine milk-derived lactoferrin+
MK-801.
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