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Dam
« silage 16~18 kg/day, hay 2 kg/day >
to parturition, formula feed 0.6~2.4 kg/da
< formula feed > : ARy
2 kg/day
after 2 months from after 3 months from
parturition/birth parturition or birth parturition or birth
free nursing from 6 days old, synthetic
Calf = from birth T milk and starter100g/day. | weaning
a to 5 days increase to 2 kg little by
old little and then, weaning
Fig.1 Feeding form for Japanese Black dam and calf
Dam
< silage 30~32 kg/day, hay 3 kg/day. >
from dry up from parturition to peak milk production
< to parturition > formula feed 10 kg/day. >
formula feed
2 kg/day. parturition/birth
after 4 days after 7 days after 11days after 2months after 3 months
l from birth from birth from birth from birth from birth
Calf nursing nursing nursing nursing weaning
mother’s mother’s mother’s mother’s
milk. milk. milk. milk.
2 liter x 4 2 liter x 3 2 liter x 2 2 liter /day.
times/day. times/day. times/day.

from 7 days to  2~3 months old, L 5

synthetic milk and starter 100 g/
day increase to 2 kg little by little.

Fig. 2 Feeding form for Holstein dam and calf
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Table 1 Content of retinoids and carotenoids in feed
unit : g g /kg
. retinoids and carotenoids
kinds of feed breed - - -
retinol retinylpalmitate « -carotene 3 -carotene
Holstein dam 1.19 32.78 - 6.26
formula feed Japanese black dam 0.62 18.44 - 0.41
Holstein and
Japanese black calf 8.25 - 001
silage (read canary grass) Holstein and - 0.028 2348
hay (read canary grass) Japanese black dam - 0.048 474
Dam
ROH 1.24 1 g/day ROH 0.37~1.49 1 g/day
RPAL 36.88 1 g/day RPAL 11.06~44.26 1 g/day
o-c o-c 0.54~0.96 1 g/day
o 0.54~0.96 1 g/day > B-c 385.41~433.10 u g/day >
B-c
. . after 2 months from after 3 months from
385.98~432.94 1 g/day parturition/birth " . " .
l parturition or birth parturition or birth
LA AR R R R RRNNENRRENRNERNERHERSESRBSESRSESSERSES;HSEH}]} * * 4’
Calf <] nursing e from 6 days to 3 months, 5| weaning
volume 825~8,250 1 g/day as
unknown RPAL.

From that time 8,280~
16,500 » g/day as RPAL.

Fig. 3 Outline of retinoids and carotenoids ingestion of Japenese Black dam and calf
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Dam
ROH 2.38 u g/day
RPAL 65.56 1 g/day
o-c 1.54~1.63 ug/day
7 B-c 72640~773.36ug/day [T

ROH 11.90 u g/day
RPAL 327.80 u g/day
a-c 1.54~1.63 u g/day >

B-c 776.48~823.44 ug/day

after 4 days  after 7days after 11 days after 2 months after 3 months
from birth or  from birth or from birth or from birth or from birth or
parturition/birth parturition parturition  parturition parturition parturitjon
IIIIIIIIIIIIIIIIIIIIIIIIIIII+ >
Calf ROH - ug/day - pug/day - Mg/day weaning
RPAL 16,320 u g/day 12,240 u g/day [ 680.8 1 g/day >
a-c - ug/day - ug/day - Mg/day
B-c 14,160 u g/day 10,620 u g/day 200 i g/day
from 7days to 2~3 months old, 825~
8,250 i g/day as RPAL.
< From that time 8,250~16,500 « g/day as g
RPAL.
Fig. 4 Outline of retinoids and carotenoids ingestion of Holstein dam and calf
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Fig.5 Kinetics of RBP4 and TTR volume in plasma of dames and calves of
Japanese Black, Holstein breed of dams and calves
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Fig. 6 Kinetics of ROH and B-c volume in plasma of dames and calves of
Japanese Black, Holstein breed of dams and calves
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Table 2 Comparison between the means molar volume and molar ratio of RBP4, TTR and ROH in plasma

of dams and calves

dams

calves
dams/calves

umol /L molar ratio umol /L molar ratio
RBP4 TTR  ROH TTR/RBP4 TTR/ROH RBP4/ROH RBP4  TTR ROH  TTR/RBP4 TTR/ROH RBP4/ROH RBP4 TTR ROH
B 378 705 124 189 569 301 279 525 0.77 188 6.82 362 134 134 161
+037 +093 +008 +014 4030  +009
429 703 167 256 486 095
Hoo " oo w051 o016 164 421 257 010 2022 +o11 190 5.12 269 167 145 176

note : RBP4, TTR and ROH show retinol binding protein4, transthyretin and retinol. JB and Hol is Japanese Black, Holstein breed, and a numerical value show means +SE..

Table 3 Comparison between correlation coefficient of RBP4, TTR, ROH and 5-c
volume in plasma of Japanese Black, Holstein breed dams and calves

Japanese Black dams

Japanese Black calves

1TR ROH B-c TR ROH B-¢c

RBP4 09376 * 0.7638 * 0.5220 RBP4 0.6157 0.6957 0.1510

TTR 0.7424 * 07147 * TTR 0.7502 * 0.4941

Holstein dams Holstein calves

TTR ROH B-c TR ROH B-c

RBP4 0.8884 ** 08823 ** 08314 ** RBP4 08032 * 07041 * 07041 *

TTR 09496 * 09139 ** TTR 05612 0.0470

* : P<0.05, *x*:P<0.01
O0000ooDOO0oooooooooooOo (P<0.01~ O, 00O, TTROOOOODOO, 7.05£0.93xmol/L,

0.05) 0000,
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07638, DOOO r=0697 ODO000O0OOOO0OOO r=
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Ooooooooooo (P<0.01~0.05) OO000, OO
O0O0OD00ORBP40O TTR, O0O0OO RBP40 ROHO O
totoooooooooooooo, tooooooda
000 ROHO gcOUODOOODOODOOOOOODOO
oooo.

TTROO ROHOOOOO, OO0O0O0ODOO r=0.7424,
Oo0o0 r=07502, DO00O0OOODOOOO r=0.949, 0O
obo0or=05612000, DDOO0OoOOoOoOoOoOooOoO
00oooooooo (P<0.01~005 OD000, OO0
poooooooooooo, boooooUoooggd
0000, 000 RBP4O TTROO, ROHOOOOOO
oobooooo, booobooooooooUooooog
Oo
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od
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ooOoooooooooboo0, 000, Table20000
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RBP4, TTR/ROH, RBP4/ROHO DO OO OO, ROHD
gobooogbb RBP40O, ODOOO TTRODOOOODO
OO0,
RBPAODOOOOOO, OO0O0OOODO 373%£0.37
umol/L, 0000000000 4.294+029umol/L OO0

7032051 gmol/L, ROHO O OO DO OO, 1.24=£0.08
umol/L, 167+0.16umol/LO0OO00, OO0 RBP4O O
O0000, 00o00oogg 279+0.14¢mol/L, OO OO
0000O0d 256%=010emol/LOO0O0O, OOO, TTR
oooooono, 5252030 gmol/L, 00O 4.86£0.22
umol/L, ROLOODODOOOO, 0.77£0.09umol/L, OO
0 095*=0.11gmol/LODOOO,
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goooooo, ooooooooooa, eogooa
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odoooooooooooo,
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ROH 1000000, TTROOOOOOODOODOO 6
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oo 4000, OOOOSBO0000O000000, OO
goddoooooo, toooooooooooooo
od, doooobodoo 4000, obooood
LB3oodoobod., 0Dbooobooobooono, booo
gooooooboobooo, booooo.200b0000
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0000000000000 000D000, 00000
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145, 000 1760000, 0000, 0000 RBP40O
TTROODOOOOOO, D000000O0O0O00000
00, O00D00000D00000O0 130, 00000
000000000000 1700000, 00O, ROHO
Jooood, 000000000 1.6~1.700 ROHO
0000000000,

8) 000000 ROH, B-c00000 RBP4, TTR O
ooo

0od, ROHO, B-cd, RBP4O, ODOODO TTRODO
00000, 00000 Table3O OO0,

ROHO RBP4O O UOD, DODODODOO r=0.7638
(P<0.05), 0000 r=0.6957 (P>0.05) 0000, OO
00000000 r=08823 (P<001), DOOOTr=
0.7041 (P<0.05) 000, O0OO0O0O0O0OOOOOOOOO
ooooooood, Fig 3040000000, OO
000000000 ROHO RPALODODODOO, 0000
00000000000 20%0000000000, O
0000000000000000000, 000 50%
J0o00ddd, ROHO RPALOOOOOOOOOOO,
0000000 ROHDOO, 0000 26.70£4.77 £g/100
mLO0O0O0O0O, 0040000000 28%000, OO
80000 39.83+643¢g/100mL 0000, OO, OO0
000o00ood, ROHO RPALOOOOOOOOOO
00000000000 ROHOO, OODOO 27.36+£4.21
©g/100mLO 000000 40000000 76% 00
0, 00, 0080000000 1200000000,
goooog, 0000000, ROHO RPALOOOO

000, OO0 ROHOOOOOOOOOOOOOOOOO
ooooood, OO, RBPADODODODOO, 000000
00000 6479+292meg/L 00000, 004000
018% 000, 0080000 35%0000000, O
0, 0000000000, 0000 7042+4.82mg/L 0
oooo, 0040000 17%, 0080000 31%0
000000, RBPAOOOOOOOOOOOOOOOO
ogo0oooooooooOoooO, 0o0oOoooo
0, 00000000000000O0O0O0O0OoOodd, O
ooo, 0O, 00, 0000000000 vAOdOOO
ooooo0oo0ooo0ooog, OO0 ROHOOO
0o0Og, 000000 RBPAOODOOOOOOOOOO
000, 00000, ROHOOO RBPAOOOOOOO
0000000000 Sumara? 00000000000
000,

ROHOO TTROOOOO, 0000000 r=0.7424
(P<0.05) O, 0000 r=0.3706 (P>0.05) 0000, O
000000000 r=09496 (P<001) O, OO00O r=
05612 (P>0.05) 0000, O0O0O0O0OOOOOOOOO
gooooo, O0O0ORBP4AODOODODOO, ODOOO
ROHOODOOOO, 0000000000000 0000
00oo00000O0OdOd., 000, 000O0O0OoOooo
00, 0000 vAOOOOOOOoOoOoOoooooooo
00, 0oo0o0oooooooooood,

9 00000R-eOO0O00O0 RBP4, TTRODOD

B-cO0RBPADODDOO, ODOO0DODOO r=05220
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0oooo, 00, gcO0 TTROOOOO, 000000
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000000000 r=09139 (P<0.01), DO0ODOO r=
0.0470 (P>0.05) O0OO0O, OO RBPAODOOO,

ROHOORBP4OOODOOODOODOODOOODODO
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Analysis of the Kinetics of Vitamin A,
Beta-carotene, and Retinol Transport Protein
in Plasma of Calves and Their Dams
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Summary : Changes in plasma levels of retinol (ROH), retinyl palmitate (RPAL), beta-carotene (8-c),
and two ROH transporters, namely, ROH-binding protein 4 (RBP4) and transthyretin (TTR), were
monitored over time in newborn calves and their dams to elucidate physiological kinetic properties
and interrelationships. Five Japanese Black newborn calves and their five dames, and six Holstein
newborns (including a pair of twins) and their five dams were examined. Plasma levels of ROH and
B-cin dams were significantly lower at parturition than at two weeks before parturition. The decrease
in levels at birth was greater in Japanese Black cows than in Holstein cows that consumed more ROH
and B-c than Japanese Black cows. In addition, plasma levels of RBP4 and TTR closely reflected
plasma ROH levels. The balance between the levels of ROH transporters and ROH was again in-
fluenced by factors such as the intake of B8-c and was more prominent in Holstein cows than in
Japanese Black cows. These results suggest that the consumption of ROH, RPAL, and 5-c influences
plasma levels of RBP4 and TTR in dams over time and that secretion of RBP4 and TTR depends on
plasma ROH itself. Such findings provide valuable insight into the supply and metabolism of VA from
the late stage of pregnancy to the postpartum stage. It was also shown that the molar concentrations
of ROH in plasma were 1.7-fold higher in dams than in newborn calves, regardless of breed. Further-
more, the molar concentrations of plasma TTR were 1.6-1.8-fold higher than those of plasma RBP4,
regardless of breed and age of the cattle. Considering that ROH in blood binds to RBP4 and TTR to
from a complex (molar ratio of ROH : RBP4 : TTR=1:1: 1) before being transported to its target cells,
secretion of ROH. These findings clearly demonstrate that neither impaired production of RBP4 and
TTR in the liver nor insufficient amounts of these transporters in the plasma account for low plasma
ROH levels in newborn calves.
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