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Some Aspects of Changes in Gas-Metabolism and Blood Constituents

of Dairy Cattle during Late Pregnancy
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50 HENsSELER BYNIFUAEIRBIM (60 B) s a=&A ¥ —HMNRAR I b, BHE,
g, BREFEOFFW~OERLGELTL, BRLEEORING L OCMBRS OB EHREL, ¥
A BMEN ORI BETOL DI A A F —DREEXRLTCWBZ L HLNT Li,
7= BowDEN®, DAVISED IR CHEIhs =31 ¥ - BROEELHET 2 Hi
ELT, =i —RBeEECEET A MBEERS THHME, ~ b i, mddf=r7aAT
gibE: (Non-esterified fatty acid, JAF NEFA Fog4) OKEXHVS 2 L OWESETE
EERAGCTHEL TS, FECHOTIRLOMERS & = F 4 F~BRIEOBEKIC VT
DEEIL TN, ChbOEEIFECREWCTLFATHS L vbhTW59, NEFA O3
EIRE ¥ bl ¢ itk NEFA 0 L~ L35l 4 0 &H T TZEH LoF\ 3%, NEFA ©
SR -RBCEREFOBDLGOBLYRIET S L vbh, TOEENERCELATT D
hTuwb,

FELIH LV AAMABEREC Uiy, BRI R4 2HBEL, ~A7KR LD
R RE Y — iR SO WA T T, KRBT S8R ER, DB LEWEL
tro FRIEEOMACE L5 MWEHES & (& NEFA ok ESTHZ LI D, =40
¥ - EREOBE L, FRHAAOHEEOBRIE2VTREL LS &L,

L £ & 5 &
L # & 8B 9
PESAE, RO R R 2 4 VIRREEE 2 Hi L ORESE 4 T v i, SREREE
FERAB130 AT L VAL, TRRESRWAYE (ERAK 216~230 H) X D SHE
¥ Ui, REORBE L SHREIE Table 1 DX 5 THD.

Table 1 Records on cattle during experimental peried

] Number At time started At time calved t[_)ailystgni[l‘-;dlwt“iegarlt l?mly weig}gt
Quile  Bhh of "7 e Dasafr MR p Daysafter SRR o before fme calved | days afer

calvings conception (kg conception kg) ) (day) calving (kg)
1 Oct. 28,1972 0 June 4, 1975 122 549 Oct. 28, 1975 271 337 5 1.04 {220—266}* 71
2 July 21,1973 0 June 4 | 138 535 Oct 18 275 388 * 131 (220-270)* il
3 Sept. 17, 1971 2 Sept. 12 225 637 Nov, 15 289 46.0 & 1.55 (222--285) 70
4 Qct. 7, 1071 1 Auwg U4 216 660 Oct. 16 280 47.2 & 0.25 (216277} 88
5 Jan. 31,1972 1 June 19 226 585 Aug. 6 278 46,0 2 0.61 (226—277) 83
6 Mar, 13,1972 1 Nay 23 230 633 July 19 278 <3g§ g 0.32 {230—264) 95

* Daily gain of 2 heifers during whole period was as follows: [Neo. 120.60kg (122—266
day), No. 2 0.46 kg (138—275 day)

2. # & 8 #
HHRCHT A RAEOBER S E Table 2 © L 5 ¢, HAMCHEL G E 4R
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Table 2 Experimental period and roughages fed to cattle in each experimental period

Month May' June I July | Aug. | Sent. | Oct. | Nov,
:ieadnw BaSS | [ay [ Hay 11 ! Hay 11l |
ay Grass
Silage | - ] Corn f I Haylage |
No. 1
No. 2—— >
Experimental —No. 3— >
period and ’ < No. 4—
cattle Ne. <«~No. 55—

&—No. 6>

Table 3 Mean composition of feeds (on fresh matter basis)

Moisture (%) Crut%e%grotein Gr%fizﬁ?g)rgy pH
Concentrate mixture 146 16.7 3.67
Meadow grass hay (Av. of 3 samples) 13.5(12.6-14,1) 11.0(9.3-120) 3.66(3.63-3.72)
Grass silage {(Av. of 2 samples) 73.4(725-74.2) 3.4(3.2- 3.6) 123(1.19-1.26) 3.9(3.7-4.0)
Corn silage (Av, of 9 samples) 75.9(72.9-79.7) 2.0(1.7- 2.2) 111(094-1.26) 3.5(3.4-3.8)
Haylage (Av. of 12 samples)} 58.9(50.3-68.9) 6.0(4.3- 7.1) 1.79(1.33-2.15) 4.5(4.3-4.9)
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W R 1, 11 R 4AOEERA—F+— F /7 AEAO L EHE, I 2504£EEF
2V —EED2EETH B,

AV WTFRLEERAF—A A e THEBEEhLOT, FFA 4 L—1 49
FEEREOF —F +—~ V75 RAEFEZHFE, v Eravdfr— DR OEEELRNOL D,
AV = DT BOSEFEA —F 4 — F V7 AREIBREYERE L,

WA : HEOALMEADOLOTH 5, MR OTHIMAEL, Table 3 KR LT,

BEEIZORBRERARES Z L 0osEREXS bR, BHUi- b cBRETS &, HEB
BE=fA%-SREL, WEE T RML)SLPImote, Bigh 10, HEAR, =
FAF—ERLHLTIIEEL, ARLOBELRETH -1

FPRER VYL VUK IUAA L=k, FRALRA-BEBRACLDTHLH, ¥
4 R DL LT, REEELPOERZ bR, ~4 V- pH 24 43~49 E@w7s,
ABLBRBBEOLDEZ AN, HFEHMES TR I B LM v—- 2 nbd b Tk
RERAL, X, RE, GROEMEELLL,

3. RBRERESR

WERABESHRTFEE XV ELDE - C 10 B &, Wi 30 56, 2 HEEMLTT
otre MO, SHTEH I Y 2HE S T AT, FEIERLA O &GS
CRALE LT 2 BRIBSE Lice TR E & RRRBAF— HOBAIL, RMTIERRRE T
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1) fAktoky

FARRBERHASRERC X 0 R Ui, REESQBFERCET ARFBEC LIS
Vv, BEGE 2kg Dby v - 24~20kg B E, S#2 2 AT VD ECTRESRA
B 5 Lichs o foo FER MO 6 O 4R AR 2kg LWEHE 2kg i EDFIE 52,
TREZVAV—UTHRLT I L, »OoRKGEDC LHREREOBTREDL VL STTFD
KFxPWEL TR EHERYAE L, 2P O TN 5811 1730 kg Wbt %
EE1ASYHE SO 2B 4:5 i s X S g€, RBEEE, S8R 307,
ZHIT 1630 s Lic, I 27 4RBAY, KEABCERS 2,

REBHMS, SRAbE0BFCrW#L, RRREEDAMLEER-< ¥ » 7 TL0 R 16
B ¥ CHEE S e, R E CRERMRAT » 2 LI

2) WK B

HRREBL, BEOSRBEEYH 14~15 BRERALCEY, EHFCTVELLE IS
RAEC 30 BT teo i, HWNLPR LB =AZROMBEDLDTHBo # ANBA
EREZO—HE Y 7T~ RBA A, BRI v S LT, Biack 17 5k
Lt Bods 2 # VHAGHEY v Ak, #lE LG TlmE g 005% H,S0, ®x A
WheED F VR, w04y FEOEBAFHL, # 187 MEMCERE L. ok Dk
CEBR, IR onTd 10 5 & LI flER T - o

3) M DR

FmExhr, & wmif NEFA ek JETHRHEROEELER L, RN BRED
HAZEDER/ANRC T 5%, HIHHREHE L, HeRmehe X bESR, D 20~40ml
B Lo

4. HHEHOAREG I THIE
 ERORAFILRER X DB L,

REEH A, BEAXFWRKEY AHFBIC LY, Tlor 2 v F ATHFRABRSFEHR I VS
LA,

MO FBEF EDTA-2 K #£ifi 1ml LT 1mg HiL, #¥ 3,000rpm, 15
&) %, MEEYSWLTHIHET —20°C CHRF L, ¥ MBS A&y SoMocyr,
M EPTREAL, TOAHMWS AT L, mi: HuccETT - NIXoN ™, Mm#fs +
vz BAKKER » WHITE 30, M NEFA (1 Itava-Ur 290 Loy, SB@EEECS
B E L LT, ABMG®OHE LiEmOS E (2,500 rpm, 5 458) 2V,

5. 5 ® % '
HHORAEMEL, HEHCEEAGOBREACHEN L THET L, BARREECHT
— 50



TR 3 B R0 & AR & MR 433

SIBMEIA T Table 4 R Ui, REEAEEO DE vk, #x TDN X b lkg TDN=
4,410kcal DE » LT, % DCP BiERAEL By i,

R, ERRERCRBEIOL, 305 TR L, FOBRBEARR, £ X vOELER
¥ZEEL, BROUWER DFEW X hEM Lic, HBHlEHOELRERIILEL, Ry N Ofz
EfThld ot EFEARL, Metabolic body size (kg4 - b TR LT,

II. # L]
1. #E20 %L

a6 I 2T, SREICWICHS E TR 2HERB T L CAERHE LAKRYEC LT
Bi-ifkREL Table 1 RT X5 ChH b,

FHELEROBT LI LT, GEOMINTLHERSRD bhi. HH4+OLRABRM
Bieso 1 Bt b k8, 1 B4-1iER 122~266 0 o 144 AfC 0.60kg, 2 B4k 138~
275 B 137 HEIC 046kg CH ot SFOITRAN BT 5 1F Rl L0 5 HE 2~8 A
ERTAFEEORI R Table 1 @ X 5 Th oo,

ARBRO RS, EFERC— B RFRBIBFC, EFEESRETFFIIEAT
Hotio 3FLORBRETCLMBIBERTH -0 6FFIRFETHLICLDIANFIX
WL, ¥gRBRoBEBIER kg THRLENI T,

2. MHERE ,

EME O ERFHC B s EEOEFERBEC TS 1 B4k h 0FHEIE G Table
A, ABEOBRC X 5ERBEOEEH L EE L C, BEMCEF LFEHEMEREUA TR LA,

A DIEIRE ISR IT, ¥4 v~ DT LB S ARIEL L ), BER—BFCA
B Liototd, MPHERBEOME FAE Ue L L, DCP LR B0 (ke b, &
HEOEHDERKE WA, VGHELHLTEFEbY, TH{t=%1+~—~ (DE) 12 DCP iz

Table 4 Comparison of total nutrient intakes per day with requirements
by Japanese feeding standard®

Experimental period Cattle No. DM (%) DCP (%) DE (%)

Befort_a last 2 month_s of 1 7724 7.5 93.6+24.8 1090.2416.1

gestation; for growing 2 80.2:10.4 87.8::30.9 1039:£15.5
i 7214 39 15454 93 963+ 5.0
2 803+ 54 14874198 979+ 7.9

During period of last 2 3 05.4+ 80 19204192 10484 97

months of gestation; for

arowing heifers & cows 4 8834 07 17384282 9494119
5 9.1+ 76 11324 38 119.3:£105
6 8324 79 11314177 10254117

* The comparisons were made for weekly intake throughout the whole experiment period
and the results were shown as mean + standard deviation

— 51 —
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FiEL ORIV, BIFEEOBERELYERL OO LHEEIh D,

& OIFFERIIC B AR5 EREE1E Table 4 ©RTER Y THD, 1, 2B41E5%
Wi 25 AT, FhZhiEEEL 215, 216 BOROSE, AEELSIBEAROFECNTS
Mk e, IRERL 2 » ATz ARy ML cBERE S, BEMTHERER LIS
EMEHEOFHEY T L.

DCP 3443 &8ss ki b, 2 1~4 B4 149~192% & s » e T DR
5, 6BEMA I YER a vy A L—URETH-TORHL, 1~4d5HE~f Vv —UigET

o7 keal/kg™ /30 min No.l Heifer 7
(137-267 days after conception)

Heat production

z.af, - Jao

. Jso

Respirations 4100

20~ per min,

15k . v '\ - Y
5 | ., 4
/’/ \\. ' N, ,.’.-. \'\ . ©
."""_._"‘—U/ \‘\ /‘/ \.’- P .—:
* Ventilation rate. /min.
1 1 1 1 i, 1 1 1 1 1 L] 1 ]
140 160 180 200 220 240 260
Days after conception .
- . N Stall tlemp,  q30°%C
@, L ] L] 3 > 20
IZ/!‘; > * - M ¥ . . slo
I_I—r-—l_'_l__l_l—- DE intake ratio
1oe ﬂwaw R T e
80 -
3.0 )
No.2 Heifer
(157275 days alter conceplion)
2.5
2.0l
sr
25
1sf—
200 220
. Days after conception ~30°C
0% < - - L - b - . ~—% v 20
1204 *  Jio
100 o nr | Ane g
80 =

Fig. 1 Changes in gas exchange of pregnant heifers in relation to
energy intake and stall temperature
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3. B OB R R

HFHEOIERABOETIC L b7 s BRAR, OMEE, =4 F-—BIUKE, sI0WE
ROBEENOKBOZEIL Figs. 1~2 WRT LR VT, £40RBIAMKCTY 2 LN TE
oo fe® T, WEREORMCH b4 2 LK LTRREY R <5, B4R, OIMke
(Iff, "WERE) BIUERAOKRR 2 AMOFEHETRL, =54 F —{REKEREEA
THHLc#BECHT+% DE BREE& TR L.

HhEd 1, 2 BAEOHIET Fig. 1 CRT L3 D Thbo

351 No.d cow
3.0 keal/kg™? /30mia. N&:3  cow (231-277 days after
(232—286 days after conveation)
conception)
2.5 Heat production /o iaa
Pulse rate per min S 0
O "o 70 2.5-
2ot o ~20mmmmOngyer 00 o, _,o---"d,
Respirations 0 T o 60
per min,
= 20 O\O—OH—O/O
e o 120
- Bty 1143 L .
20 - . *
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N . o >
N cfmin. | g4 o
.
1 1 ! 1 i o 1 ] ' ] 1
230 250 270 240 230 250 270
_ Days after cunceptionSta" lemp. 30"
T
oo
DE intake ratic
80 .
1No.5 cow 35 No.6 cow
307 (236—218 days (238—275 days
after conception) 3.0k  afler conception)
75k 0
0 .0 790
GOy - 2.5= -
25~ Bt 70 L. S
o~ <470
25
20~
20 1
15t a0 ”’I-.__. 100
S Y
1 .I 1 ] 70 L 1 [l 1 -1 80
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_ Sc — ~30°C
% - = » 20 2, - 20
|zu-_|—I__I—‘__'_—n-m - 1 * Il [P
tag 100 -
80 8

Fig. 2 Changes in gas exchange of pregnant cows in relation to
energy intake and stall temperature
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1S 4RI D & BRI AT IR B R 190~220 HZ T B4 _ROET
nRbLh, ¥ ORIIEREOLY, EEHOKES 20°C # ¥ hs L, H
Hift ko firp BnEiED D, ERKELEGCEHEER 7o 2541541 FEWY
BrFhhhotobdhirdhd, LSHEREFHNOCKED LA CHEMEIAEDOE (DD,
IR CEAR A BOT LR TR Lz, W5 &b EIRA 220 A LIRS Boing
RLTw5S, BFEBORGSMHEL, 1548 CrREiRE 250 AER, 42541270 HECR
b, FORES LS5 HRE CTHRNEHE?RD 5280 EVERTORRD bhi,

WRIB & DITIRBE 220 B AR bEE D, BBEERLETLUUEROETCE b7
THML, Flfgisgo e LA WlmERADNE (L08R DLIH, FE b
BWEMTLHMYLC B EER LI, FRE, MTREL, FHRAOKRS 20°C P ExR
LRBSHIC & QM L, BEREOBEER 0 b L RSN B, EIRFM & EIRA
ok U, EERAOSRARESELCEHORERE, BREXHEL CL5 &, ITREREO
5 BN E R L,

EEDS, 4BL0OEELL Fig. 2 EFTEEYTH D,

HBERTIBE TR0 25 THEAIRRD AT, LORSEIAESR L
BATaERAEDLR, =5 F ~OERRELET Lic, 45FREROETCELE -
CEFEAEOHNT S HEEAHPRD bhi,

WHux, 384T YT LIRD R, LM, 454 TS TR InT 5E
BaR Lo R, WRAEE, 355 TROESESKE LR » TRITHHAARD L
h, 1@E4i b OFFFEILS R < KA D b,

BEDS, 6 FHEOFEEL Fig. 2 KRTEB I THB, 7

AT, 5 B4 TIEIRE 265 A CREEL R L, SEBENTHAT HEANTED &
hico 6 BFTHIHREDETC L i » THEMT HEANED b,

IRk, SB4TRFREGCHTIHREL LZ208EBDbhich, 6 BLTiIARER
AR IF IR O MEITIC & & 7e - TN 2 HAAED b, BRI, 5 B4H TEREEN
WimLics, ARCEEHRAOREDS 20°C DLLEEh ot FFERIL, b BF Ik -Tildh
DEERED bhiehofoh, 6 BSTINEIROETIC L - THINT 5 HAXrED b,
F RIS LR B ONED bR,

FHEOCIEHRABC BT 2RBLEEOELE SO B R EET LCRT L Table b ©
LEDTHB,

ZAE EISERAET LA RAE S LA BREBIHEATS L ED b R
Do SEEETO0~15 BT 5\ CHRAROET T 545 R0 biicss, —Cing 5 Ha LR
Lico BEFHEIOHADLOEHID S, THAIARSICHADOLD 24 (2, 554) ok
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Table 5 Changes in resting heat production throughout period of last 2 months of gestation

Period (Days before parturition) Resting heat production

(keal/kg#4/30 min.) Number of cattle
55—46 2.324-0.40 . 4
45—36 2484020 6
35—26 2.58+0.17 5
25—16 2.63+0.10 6
15— 6 : 2.74+£0.39 6
5— 0 2.794:-0.36 6

3.5~ keal/kg3/2 /30 min.

Q-we-No. I Heifer
No. 2 » A n
Ao, 3 Cow Xa

Resting heat production {¥)

o Y=0,0099X+0.t4 (r=0.560)

1 1 ! ] I
220 240 260 280

Days after conception {X)

Fig. 3 Changing heat production with advancing gestation

WTEHARED bRz,
TEIRAIAC 351) 2 BLak 4R 6 BHD 64 IO BRI L SHERA M (X)) t#agwas ¥,
kealfkg®t, 304) OB Fig. 3 RIRT B D TH 5B,
YRR A 3 215~286 A OEEE SO Z ORI ROEHERRX CRERT,
Y'=0.0099X +0.139 '
HBAEE r=0560
COERFREE IS KETERE TH -lce T2 ORHOERCHT2 DE BRI
5 102.6% TG RIL T 085ke/H Th-»te
4 m ¥ K &
HHES 1, 2 BOEESFHE L Ol 60 Bk & AR REEAM A O gL £ D 24k Fig.
L RRTER D THBo
SEEET 60 BEDC o B E CORFERIICE VT, MEEE 1S4 T €T T52HEAPR
whhizh, 28B4 TR E VL RED bhich oo MEEr b vEITFEE 2 b IERPIE
BREALBELREREDLIY, ~BT Z5FREERR LI, 0 NEFA X1 5 43ERD
MoBEe ERATIEANED bhie 2FBHIPEEMERE Lo rBEEShEWERLR
Lo -
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601 my/d4 Blood sugar No. 2 Heifer ,®
rd

50 #

— I
——

40

Ne. | Heifer
a0~
. i mg/de Ketone body - e No. 2
i i .. oo Lttt 4
5F - x\—__x
so0¢ 180/ 4 No. |
h H
AN NEFA to. 2/
N\ ’

3001

200

1 1 1 1 1 —
140 120 100 80 GIZI. 5 40 20 o
! Days before parturition
80  Blood sugar
S -
Lol Y
60 - No. 6 Cow
- L.
a0l a0 Y
- No. 5 Cow
1of 1sf No. 5
L PRl
ok 5 No. &
00t 400 [}
L No. E:( -~ .
200F sooF Mo 5 -—a—1
60 40 20 Q 60 40 20, ]

Days before parturition

Fig. 4 Changes in blood constituents of pregnant cattle throughout
each experimental period

Table 6 Changes in blood constituents and energy intake throughout
period of last 2 months of gestation

Period (Days Blood suger Ketone body NEFA DE intake* Body weight Numbers of

EZf’?flsition) (mg/d) . (mgfdD (#eafl) (%) ) cattle
56—43 480162 87424  2llx 77 100.2 608 4
42—29 51.2:£0.8 91455 223+ 69 1058 621 6
98—15 441450 79453  236::105 106.6 630 6
14— 0 40.9+4.0 8451 286+ 92 100.4 643 6

* Ratio expressed as % for DE requirement of Japanese feeding standard.

A OISIESR (SHEE 60 B L) OIS OBk Fig. 4 WRTERDTH D,

MEEE, FHANESI Lichvl, 3, 4, 5, 6 B4RV ThTHIETT 5 HAH
B b, 25ETRSRECEELSRED bR, mity b vEk, FHMNES{ELl
21, 4, 5 BECIRETERL, 2, 3, 654 TRIBEALELARD bR, oo M
NEFA {11, 1, 2, 3, 4, S 84S WTHEMAE-S R LAy HinT 3 EHRBED LR
foo ZETISBENC, 484 @RS WESTED B,
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PEoz Eank, GBS B 500Be 3T C2BHILES LT, £406
B, =30¥—EBEKE, MKESOTFEEL—ELTRTE Table 6 D25 bThb, &t
B4HEET LEBDAO ST - OBEHRA Liz. FEHERER, SHIECETTa4d 0,
e, —RESRATE-S3{IE Lz DE ERECE FTRAS bRART -2,

=34 F —ERUKEE, BARFAERECHTS DE BREE/3E 1008 %25R T 2 & »
B, IR X 2B LY ML CBEEOERELER LA LS hD, IREHETSHRIES
C LA vh M EBTTI3EANED b, BTl NEFA ELiEbo i3k & 04,
PINCHEMT 3AALARD bhi, s F vEIES DX IAT VWY, BT a@EALR
Lico

5, 6 B4OSRMEC BT 5 MRS DEMLT DY, M, mitsr b vy
WL TN 2 EE %R Lic, M NEFA Hixa5#E, SHRITCE~NTEEE S EVE
AL, TORETTAHEAETRTONED bRl

I =% 5=

RER L T bR\ e D ¥ TOEEOBINL, s A% A vHiT 70~100kg TH b ',
EA 2 0 A < EGERML 57ke (AKEEY 095ky) <, EELTHE
TR B IEDE ST~80B T H e D L|E SR T VAW, RERC BV CHA L AAR
FTEEETI, SR 2~3 o AICERIT L AT F B OWTIL HROBBED X 5 i = DRI
DRF~DESERC OV TREE LTI, EROERT D 6~THEWETE D,
Licio CRES O 1 HM kb OREEIT, 35481 16kg TLLRBEM» %2, Oz
0.3~06 kg TH KL LOFRECHANTEVEX R L BRI OEDTHSL S LEL b h
501, 2B4OHMEEN 1.0~13kg &0k, WESCIIHEHCH L TRETOLDOE
RREMEZRTHB0T, AAEEOREDERET A 8~3% B\ 1o, T TOMG
DEBEAEEF LB L THRE L EAY R LD LEL bR b, :

CDLXHBEERRCAF L CARBEC L - AR ERXT-», DE 2w Tk
Table 4 AT X 5 MM ZEETH LS I FEERVER I LN TELE LA
NBHo L LMAEEEBEWGTHEROEL D —BEEV-OI, SHOEPEREOED © i3
2, FLOCBECHEROBRI VEREIN PRI TWI L LIS 5BERE LTS L
Erbhd, '

HEER 5 4~0 HOMARC W CHlIE LT b s BEASEch, For—_
Teb DTS, SOFE, KRB, HRANORESKE, BISEE, B, SRt S0
éﬂ%#;%®m®ﬁ&®ﬁﬁmiof%%%5H%%@?%50Ltﬁoffﬁﬁ®ﬁ%é
NS LRARBING L 2BE8R b b, AMOERBVHAC L » CTERANSS - L1248
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Thho FRAERCH VUL, —BFESHIFEOCHEE L LORBEC I 2HEOEFPHRMD A
FrABEEEIRRTMEL DI,

SR & BG4 e o\ THE M B0, FE CRHRRNY B & KT s Tl E
L., SR (BE 24°C §i#) oBaEHR (BR 16°C §ifk) Ch~CFRE, FRRELHE
¢, BISAERITI2ETTAZ EXBELTCWS, L LM B, HfrRisOf4eo
W, BIEAENT 17°C DLERBWTRERAbRIh -k, 77 A W0C XOTHBER
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Summary

These experiments were conducted to estimate the resting heat production, cardio-
respiratory activity and also the relationship of blood constituents to energy intake. To
study the last mentioned, changes in levels of blood glucose, plasma ketones and plasma
non-esterified fatty acid (NEFA) were used. Two pregnant Holstein heifers and four dry
cows were used,

1) The amount of the rations offered were adjusted according to the energy require-
ments for pregnancy recommended by Japanese feeding standard revised in 1974. A con-
stant amount of 2kg of grass hay was fed per day throughout the period. Concentrate
mixture of 2kg was fed during last 2 months of pregnancy. The amount of silage offered
was adjusted to meet the total energy requirements.

2) The cows were weighed for 2 consecutive days at intervals of 2 weeks during
the whole period. As shown in Table 1, the change in the average body weight tended
to increase with advanced gestation. The condition of the cows throughout the period
remained good.

3} DE intake of heifers at the stage of mid-pregnancy was approximately equal to
the requirements for maintenance according to the Japanese feeding standard. But the DM
and DCP intakes were lowered by 20 and 10%, respectively.

4) DE intake during late pregnancy was equal to or slightly higher than the require-
ments for maintenance plus gestation according to the Japanese feeding standard. DM
intake was lowered but DCP intake was higher than the standard (Table 4).

5) The resting heat production per metabolic body size and the pulse rate increased
steadily with the advancing gestation (Figs. 1 & 2).

6) The increase in the resting heat production during the course of pregnancy was
described by the equation '

Y=00099X40.14  (r=0560) 7
where Y is the resting heat production (kcal/kg®#/30 min,) and X is the number of days
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of pregnancy. This relation is shown in Figure 3.

7} Respiration rate varied sensitively with environmental temperature.

8) The plasma NEFA levels tended to increase as parturition approached, while the
blood sugars decreased (Fig. 4 & Table 5).

9) From these results, it would appear that changes in the bloocd levels of glucose
and NEFA are indicative of the load placed on the energy metabolism in the dam.

Res. Bull. Obikiro Univ,, 10 (1977) : 429~446.



