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Plasma vitamin K concentration in horse supplemented with menaquinone-7
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Summary

It is generally considered that phylloquinone in forage along with menaquinones synthesized by intestinal microbes
meet the requirement of horses. We investigated the concentrations of fecal and plasma menaquinone-7 (MK-7) and
the effect of MK-7 supplementation on plasma vitamin K concentration in adult horses.

Fecal and plasma samples were collected from twenty Thoroughbred horses aged 9.0 = 2.9 yr before MK-7 supple-
mentation, and MK-7 concentrations in feces and plasma were determined. Subsequently the horses were allocated to 4
groups (n =5) and each group was given MK-7 at 20 umol/d, 40 umol/d, 60 umol/d, or no MK-7 supplement for 7 d.
Plasma samples were collected before feeding, and 2, 4, and 8 h after feeding on d 7, and plasma concentrations of mena-
quinone-7 were determined (Experiment 2). Although fecal MK-7 concentration can be measured in all horses without
supplying vitamin K, plasma MK-7 concentration was extremely low and was under the measurement limit in some
horses. Additionally, the relationship between plasma concentration and fecal excretion of MK-7 was not observed. We
suggest that MK-7 produced by intestinal bacteria is not important for horses. Plasma MK-7 concentration was higher
in the 40 umol/d group (P < 0.001) and the 60 umol/d group (P < 0.001) than in the control group through the experi-
ment. Further, plasma MK-7 concentration was not changed after feeding in the 40 umol/d group; plasma MK-7 con-
centration was stably high in this group. These results suggest that MK-7 is a good source of vitamin K for bone health

in horses because the supplementation of MK-7 increases its plasma concentration greatly and continuously.
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Table 1. Composition of experimental diet
(as-fed basis)

Ingredient, g/kg

Timothy hay 546.9
Oat grain 227.9
Commercial ration ¥ 109.4
Alfalfa hay cube 91.2
Wheat bran 22.8
Sodium chloride 0.9
Calcium carbonate 0.9
Concentration

DE, Mcal/kg 2.29 ¥
CP, % 10.50 ¥
Phylloquinone, umol/kg 1.92 ¢

a) Power Up Horse II (Keiba Shiryo, Tokyo, Japan; DE,
2.6 Mcal/kg; CP, 14.0%).

b) Calculated value.

c¢) Analytical Value.
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Fig 1 Relationship between plasma and fecal concentrations of
menaquinone-7 (MK-7) in horses without supplying vitamin K.
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Fig 2 Relationship between plasma concentration and fecal excre-
tion of menaquinone-7 (MK-7) in horses without supplying vi-
tamin K.
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Table 2. Plasma menaquinone-7 concentration (nmol/L) after feeding in horses given the diet supplemented with different amounts

. 1
of menaquinone-7

D ) Time after feeding, h LSM of P-value
ose
0 2 4 8 treatment® SEM Linear Quadratic
Control 0.099 * 0.048 * 0057 * 0.084 * 0072 * 0011 0.995 0.995
(n* (4) (3) )
20 0921 * 2269 * 5016 * 2463 * 2666 * 0.284 0.235 0.271
40 4181° 6.641 " 7194 ° 5891 ° 5977 ° 0.757 0.357 0.358
60 3487 " 6.675 " 12.796 ° 7812° 7693 ° 1.105 0.003 0.005

»" LSM within a column without a common superscript differ (P < 0.05).

" Effects of treatment, P < 0.001; time, P = 0.002; treatment and sampling time interaction, P < 0.001 (n=5)

* Dose of menaquinone-7 (umol/d).
*LSM = least squares mean
! Parenthetic number showed sample number under measurement limit.
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