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Vitamin E status of prepartum and postpartum dairy cows and newborn calves

Hajime Kumagai and Yot Chaipan

Graduate School for International Development and Cooperation, Hiroshima University

Eleven primiparous and ten multiparous Holstein Friesian cows and theirr calves were studied to evalu-
ate vitamin E status of prepartum and postpartum period. Plasma «-tocopherol concentrations of multi-
parous cows were higher than those of primiparous cows. Multiparous cows had larger decrease and in-
crease in plasma a-tocopherol and total lipid concentrations round about the time of parturition than
primiparous cows. Alpha-tocopherol concentrations in colostrum of multiparous cows were twice high as
those of primiparous cows. Plasma a-tocopherol concentrations of calves from multiparous cows were
higher than those of primiparous cows on 5 days of the age. Plasma a-tocopherol concentrations of
calves started to decrease on 5 or 15 days of the age and showed 23 ug/dl on 90 days of the age.

The results of this study indicated that higher plasma «-tocopherol levels of multiparous cows than
primiparous cows afford their calves higher plasma «-tocopherol levels immediately after birth because
of higher a-tocopherol concentrations in the colostrum. Plasma a-tocopherol concentrations of calves

decrease as the calves become dependent upon calf starter with low @-tocopherol concentration.
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1058 % BV 2o DIEEEIC BB S, BEFICIRVA Y [ YRR L7z, MRS R TEC0H
B & MRE AR 2kg & A — ¥ v 77 AEE ¥ HHIRE &7, REF IR TECOR A2 OHEILL,
1THHZDREfMR kg A ¥ )T ¥ T4 75 AEE 2kg R LICLTA I )TV IA 7T ANA
L —UhEEEE S, DERIE1IEIVA T )Ty IA 7T AY A L -2 15-19%kg, TV T 7V
S HE L Skg AS YT YIA ST A3k Co LT kg £ 5 27 LT, TON 5 & O
DCP EsRE 125 U CORIESHE % 8-21kg (MR © 8-16kg, #FEA 13-21kg) #5- L7
FAETFHCEFOBBOMIE 5 B I THRS L, UEEILELE5 X, 408MICEEIL L7z, BERERHIC
BLTI7 HOUBEA Z )T v 54 VT AEELE I — 7 Ay — & — % HHBIRS E/z, B2 0 00T
SE6OH T, 30HFN, 10HAN, 4% 1 B, 5HEE, 15H#&, 450, 0RMKIC, FhorohAeEER (1
A5, 5 H%, 158, 45A#%, 90H HICHRIM L 7z FRI L M Bid ) VLo %,
3000rpm C154 I LA L CIiE 518720 F 72f14 0 b Atk & 596 5 B R OMILK USRS H &,
ASHE, 0ABOEILAIRI L7 W LMEES X OFLY ~ 7V £ T —30C TR R L 72,
MR CHLF D a- 272 0— V& HPLCEY CHlE L, M¥EH OREHBIE (T-fa) %
sulfo-phospho-vanillin (SPV) % 12 & o CHARE L7ze BERDEHNMEEK HLH O RS IET
%% Harvey DE/NFDHED 12X o THEE L7z

R EEE
R OEYH - a7 20— VERIE, A5V T IATTAFA L=V 30me/kg 2R, RE
SR AT 9-17mg/kg BETH o 7= (Table 1)y FHICHGATWAAY —F —HDa- b7 20— VE
B3 3mg/kg DIKAECH o720 F/-REMEPOLL =Y A&EIZ0.13ppm L ETH 572D L T,
AEH T 0.05-0.08ppm DEAETdH - 72,
BRI %@ U CRESAOMIER a- F 27 2 0 — VIZWELICHTE D 572 (Table2), FIESF
OIMEF a- F T 7 = O — VD5 1e64~ASHET O 230 ng/dl 70 S 534 1 HRIZ 110pg/dl T TERT LD

Table 1. Chemical composition of diets

Moisture  CPV CF? EEY CA? NFE® a-tocopherol Selenium

(%) ———— (% on aDM basis) —— (mg/kg on a DM basis)
Italian ryegrass silage 61.8 11.2  28.0 2.89 8.93 49.0 30.6 0.055
Italian ryegrass hay 11.2 12.1 33.1 1.85 7.69 45.3 8.7 0.050
Sudan grass hay 6.3 9.6 33.0 1.33  9.42 46.6 12.6 0.082
Alphalpha hay 10.4 18.9 37.5 5.42 8.41 29.7 23.2 0.031
Beet pulp 5.1 10.3 17.4 0.33 7.02 65.0 2.6 0.186
Concentrate A 11.2 15.6 10.2 1.91 5.66 66.7 9.7 0.221
Concentrate B 11.0 15.1 6.7 3.93 9.61 64.7 16.8 0.177
Concentrate C 4.8 35.2 7.4 7.56 5.83 44.0 17.3 0.137
Calf starter 120 ND® ND ND ND ND 3.1 0.180

DCrude protein. 2 Crude fiber. ¥ Ether extract. “'Crude ash. 5)Nitrogen free extract. ® Not determined.
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Table 2. Concentrations of a-tocopherol and total lipid, and a-tocopherol/total lipid in plasma of primiparous

and multiparous cows

Days before calving Days after calving
—64~—48 —36~-—23 —11~—3 1 5 15 45 90

a-tocopherol (pg/dl)

Primiparous cows 228* 1367 109* 106 1217 216 371® 4672

Multiparous cows 636 434 307 210 195 281 541 765
Total lipid (mg/dl)

Primiparous cows 2277 2117 214 177% 167¢ 2207 351° 443*

Multiparous cows 330 283 237 223 223 303 524 631
a-tocopherol (ug)/total lipid (mg) :

Primiparous cows 1.01° 0.66% 0.56% 0.61* 0.73 0.96 1.07 1.11

Multiparous cows 1.95 1.57 1.33 0.94 0.86 0.96 1.06 1.18

2Significantly different from the values of multiparous cows (p <0.05).

WAL, REFELE I 640 4g/dl 05 210pg/dl FTRT L, ABRICEL ETOMEF «-+ I3 T 20 -VD
BT OESVIELICHNTE LY oo HRB MR o- b2 7 20— VIZREES, WEFL D
FEHLEH, ZOLAOEAVIIRELEIDEFICHTEL» 572,

MAEH OB IRE D o- P27 20— VDL E IFIFTRABOMEMZR L, RERYHE 28 U CEES
HWEF I H_TE, 572 (Table2), F 7-HIELEHSM64~48 HAETA 511~ 3 HET £ T 220mg/dl T
T —ETHo 70t L, FEELH330me/dl 55 240mg/dl F TRT LAzDWEHIIC L 2B EE
AbNb, M5 BURERRRES, MESE b MFEFRIEERE ISBIC LA LD, TOEAOES
VIR SRS ICHARTE LY 572 NGB DS WEES IS I CRESE 2 246
ERTWhbeEZ LN,

ST OMIEFHBIEE Img H7-0) Da- b7 20— )LD pg BIMIFEF - b7 20— VDKL
Rk, REFIDEFINTEL, BEFOBRTOEAVOWEFICHENTE L o7 (Table2),
— %15 0 IR REE, PIEEE L b LB CHR LI &2, HRpEOME R a-F T 7 20—
VRO PRI — IR, METREERED LR E /8T LIVICEATY S Z EARE Nz, KT
Da-+I7 20— VEELFARETEY O DBRBEORBGFRFD a- a7 20 - VEREFRT S
&, W IE T 19.4mg/kg, FRFES1E 18.1mg/kg THREEEFDIZ ) AU L AR o 720 —fRICE S
IV E R REAEAOIREICSB ML Cp 2Bl S hb L vbilb, Weiss® 533401
Wrha- b7 20— JVEEL I L AF0— VEEICREOHEY»D ), HMERIHEOMSE -7
O — VR AR OB R L CEBT 5 LW LT h, I CREBY CRER L
BovYsy 3 v EEEREY LB LARE T2V, RFROKES EMEFOMEF a- a7 20—
HpE L 2 OEACDEA VDL RAEDTHEDOEBEMNOE NI L 500, BEIEHFHOENIL DO
PR E LV, L UREFOEIL, 50, WIRRICEhE MBS, FICRESFORSE
DOEB AT R I L, M d a- b3 7 20— ViBEICEEL 5 2 1TSS 5o

St 0 RS BEICIEFAFD a- F 2 7 20— VIR IIRES IR FIHAT 2 FHEE -
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72 (Table 3). Hidiroglou” \3WAFLA- DIEKEPI R UEIRICIEA L7z dl-a- b 37 2 B — U ASELHD a-
M7 2O ViR FREEHTERR L, $72, Weiss'” SISHEOFOMIER a- 37 2
T = VOB TIRMEDSWIAD a- T 7 20— VDOBITIHED DO LEFHBIL TV 5, KEFZE TS
BICEDLETTOMBE a-F 27 20— VORT DEESVIREFPWES ICHRTE L o2 E28
NIAFD a- 7 20— WIREDEIIRM L7 EZ LMD AFD a- b 37 2 0 — VilEOKEL
E WS L OFEES RIS H RN L, 100pg/dl BitRDETH 5 72,

FHOMBEF a- P 7 20— WIEMARGHERL, S5 HSICBVWTRESL L VE TN T 400
EFEYETNATHRICHRTEMBETH o7 (Tabled)s TNIFILEZRE LTV HERS HEOK
L LWEFONIAF a- I 7 20— VBEDOELRML2EEZ LML, LALEDOEIIHAERS
SISHE DS L2, M F a- b2 7 20— VR 50ug/dl * TRIA LV Y I VERZOR
Badsdy B &) s SNTWBHAMY ) 90 H 4101 50 1g/dl % KBS T IE 2 F 23 ng/dl DR & T
BER L7z FAREEIIMNE > THNORFEIRD L, BEREE, Fh—T R85 — 5 —~DEKFE
BERT B, KO FEDOMEF K a- T 7 20— VEERE I —T AT -5 —thDa- a7 20—
VERAEH 3. 1mg/kg L EKE (10-15me/ke) P IHANTHRO TEY 722 LICL B EEZ BRD,

FHOMAFFAERRE R SRS, WEFOTEOMASLTHERL, FEEANOARDRE &% 545
HALBET L7z (Table4) o MIEHFARIEE Img H72) Da-b T3 7 20— VD pg BIEMEFEF a- b 2

Table 3. Concentrations of a-tocopherol in colostrum and milk of primi-

parous and multiparous cows (zg/dl)

Days after calving

0 5 15 45 90
Primiparous cows 4527 63° 85 84 94
Multiparous cows 833 172 113 109 116

alSig’nificantly different from the values of multiparous cows (p<<0.05).

Table 4. Concentrations of a-tocopherol and total lipid, and «-tocopherol/
total lipid in plasma of calves born by primiparous and multiparous cows

Days of age
0 5 15 45 90

a-tocopherol (ug/dl)

Primiparous cows - 17 47* 71 44 19

Multiparous cows 32 132 93 52 27
Total lipid (mg/dl)

Primiparous cows 81 215 257 242 129

Multiparous cows 75 218 222 251 136
a~tocopherol (xg)/total lipid (mg)

Primiparous cows 0.19 0.23* 0.40 0.18 0.14

Multiparous cows 0.41 0.61 0.24 0.20 0.17

*Significantly different from the values of multiparous cows (p<<0.05).
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7 20— VOEL LR, 5 BAICBWTEES L0 E TR TAES L) &R FAIC T
EECH o7 MIETBRIEE lng b7 Da-F T 7 20— VD pg 8A50.6-0.8 ¥ FHEALE S I &
ERZOERNSH D E VI HESNTVEHY, AR CERBHEZEL TCIOME TH > T,
PEOSERAHBICB T, MEETRIEEREOZL LAk, SHiTomEhe-ba7 20—
VIR OWA B L Uk O ERSBIE S, MBS TEESOMEF o- b7 20— Wi
B, TAAMAANOE Y IV EMREALESE, THICL s THAETHOSREHROY S IV E X
BREOUFDEAS VLB hbLEELX N, L LTFHOESY I v EREIREIZZ 0%ROH K E
TETT DI EARENT, ZOEEE LTANDKFEEDORL L E - T, ZOMREL % b EBEH
FDa- b 37 20— VEREIED TR 5 722 LA X SN,
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