£ OO0 http://www.cqvip.com|

@ tez~le ]

28 4 il o el bt Vol. 28 No. 4
Z%IDDO 5?8 Eﬁ i Acta Univ- Agnic. Boreali-occidentalis Aug. 2000

[rifsmE]1000-2782(2000004-0102-06

Razh A kg 27 AR ETT R
w o 5823

(TR Foa: Sy aE B St ER 2 B BETE BNk 712100 $8%52.214. 3

U B SUREISG RBTREE R M U Sk R a0 R 00 R . U180 B kB o' B
FECOAE I . LR R A AR AR A AR AW MR TR A
Eﬁﬁ&&!‘ﬂﬂimﬂﬁ-#&Mﬁ!ﬁﬁﬁmmﬂfﬁﬁﬁ.

[xwm] Eaaw.nabERNE W34A RiGH

-

(REs2%B8] S824.5 CxR#Fns]l A

RasipERYERKGEEHH_MENER . ERYREH LA RIEA R
BT B 40 0 - BRI IR /D AR B B B - RIS AT IER B - (1B KL A BT 1S - S5 3k
B AT 35 Bk A0 R & - T5 e R Bl AT P ol B4 22 U5 B e Bk A RE 0 B R B LR
EHME ST X KRR TEW . AR R EE SR RE L RYCR R RER B
£ 5.8 13 IR A AE F W R BT T T RE AU TUE .

HAaREtERTRAFEEE RERYEN T ERE AN REN S EEEE
NN X E R ERENGHAMER A LN PHBE AR ANRMNE S
HEEY, AT BEAHTHE SENSECRB AR A WD BERAAREN
ARHMEFHNARREEFERREZNE . 251 HEMBIRERNERN
B ER AR TR 4 XEREREMBNARHPIRER FRER Az R
RN EZHIGIA.

1 NERSREREMANPZRER

R BMFEFEANRFREZNTREOTE - B4 - BEFRAXEHME
EFBRO T 5. 2 780780 Bk HE % N B (Portal-drained Viscera,PDV),
FFREF0 Py i PR (Splanchnic Bed) i 1 30 57 9 31 2k FE FVALIRFN i . Goersch #50I%f 11 A1
A 42 EAE 2 L5 S B R BE ST CRERS HDRORARIRL. B4R 2~ 3 3O &R sy Ha i R 3L,
HEEARMDEDREEHARZSEERAAREWETETR, 4 5G POV BN
FRRER A ALEESRRY 2200.2506 70 3506 . 5L AT {h B ZF B FTE InFER A A B B 7 2
MRERE ERGERBEBTREMAIEXRT. B DEL 25, DEP JE Rt iR 4
(NDF) et Bk MR N MR E . AR EMABANERA BN EETR.

[ H T 1999-08-30
(fEEmAf] P EQss—),B. HE. ¥+



http://www.cqvip.com

£ OO0 http://www.cqvip.com|

B ¥ E.RApprltite f AN RRRRTERE 103

2 IEREHER A RS PDVIRREETI A

FEEGFHRREFRIENS IMLE. §HEENOE EFH AN HEI M
W ZEEHELE L BEE H R 30% ~ 400 BB e AFAE$E A . AT RE S I B A) 2/3 2]
BN . PR S T R AR R R G A 1B R T AT A X S A R B FE Y
I 1% B A BECPDV . (35 W i RO - BRI - B R B R R BEIR Y . B AR T R LB
b 5 PDV LR BB SR > HLE 7+ 435 %8 . Johnson &k /bl
BUKE SHRCE X SR XR T K. BEDFERIY .DEL NG, 3¢ NDF fHEM
BEP WM. T2 DELABANG RS BERMAORENMLRLF-HILE i
PHGERNSRAFERADARBIORFIER.

BRI EA R E A e — M RILFE R IR (VFA) X
VFA MIERAHKE - EARA EREAY. 2508 NDF HEft @i, iy 798 B B s
pH W YR HAEAT AR TRRMEY VEFA =R B2 EE BN
LR VFA fRIBCEM. VFA T RIS B LA RE 6. T MR RE
FZEEF R 0K 40 BT 7= A R A Pt R 16V BT VFA 2R 09 18 07 A
TR MEXSREBHXE KGR . e L EEERELFEANASSE. AXVFA
Xf b B A BRI AR b S R AE - B B R A R I E RE & B I 1L B B AL A B
RBEWMMAZER.

B VFA Xf /) b B0 B A% B W BN 22 5. Ketelaars S5 35 @ 1 B o Na™ )
VFA fItefl Bl ] A. RERMERDEERILE. BN EFHE'EHM
ME.PDV P#AE S5 RUHE R i R MR S S BN R R B8 K6 VFA =&,
735k VYR B 5 M 0 T 2 A M A R 3 S o TR R AR

HHANBESHE - ERE LE®m PDV (BN A SRS . 283 NDF #§
MBAOEAFENHEPHARABEYRIFERIVORERERSE KNHFEWR.
Rompala VA . 8 b LB S L LL B BB E L ENEE. EXEARRRE
5 EEMAL HEATHREKRERSH IOMNEBEZANTENENER - MBHERE
BEPERIENBEEARMRLHERNREEPRIBEI AR TEENEREFRDE. &
HHTHFRIEREHD EX E A3 GE A KMESEFHNERIER B A
K BB A MR A A & S E AR R R R S
BOE 2 [BD) B G5 4 2 B v 0 Lo 1) 25 52 % Ji b B4 BR AN 0y FE TR S 1 AT LA 3 . 4R 5
FTRSPWTE CERTEEEBEE B K& R Bt ih b B 40 B B B e AR
B AERECY. B EEAREARARFERTHE BN BESFHEE. &
BMERERN 202 kD B AR B 1 A0 B A% 5 5 A B BE . Lobley™™ 1Ak, B MR 5
MAVERERNSRATEENERER. MEHELEIRSERMARRZAEE—
EIEMAFXM, RF SRR Ay —H . EH RN REERU R BB
HERE P PR R RF WIEEY), RRERFEN R R LB A
BN ARmRE", KOS R REE IR ERER L. VFA BY L1
£ B R B A RN 3 b R 2 a] 09 3 R B e b B S B FE TR AR S A



http://www.cqvip.com

£ OO0 http://www.cqvip.com|

104 Fadbdedk K FFR Wes

B 5 F R b 2 4h - It Ay A1) I AR 20 B 1A A T RE 32 3 T AL IS PR A R R
Rompala 204 5B 26 VAR R AL LURTIR R 98100 MO EW . W AU RET H
MOERAR 679 Tk ERA B 28 BiE b H . BB 8 5 lmRD . SR KRR
HAXHIFEHAHEBE Na Y /KT ATP BipyiE s Na " B SR EE AR H—1T5H
LW BRI H X HE FTRES | PDV e A A5 DEI LR i) 24 x4 T DEI f3%
fr et} SR I PDV B R ) (9 3¢ R LR T i W 4 0 LIS ) E B LT B
BEMNFAREATEENLHSREREMNABR.

3 MEkAREMEEMNA

&N FER RIS 7 Bk DEL Z 5h AP K RE B RIR R BN ER B RE PDV fiE
BHEEBNEWR FHRUNE—MHAXXR. NEKREEAAEAFEPETEME
NDF HEf R —2 B B E WS 4Bt . PDV e BRI B m{EftReRT
DEI #13¢{ NDF Heift @t ITsE BRI AR ZZnfER. & T PDV A BB KXk
FRU0R, B AT DARAE T B AR 0 A BRI TR . AN T E SRR
B B B AC IS B AR 00 B2 ) D, S RE R BT A P R PR R R . 1 PFEEEE &
PR EES 4 BRI ERBRY F&5ERE RS DEI MXH5EEBP A3
E%[ES]O

a3 PDV HSFAAHL THEMNEBEFY RN 2R FRELSEEEE L2
MHEENA. HE ANV RSEFENBEEF AN ETL. Mt — 50
FE. AT R AR SR B R RSB SN RR B(E R RE
I R 24 b il Rl 8O 3301 4 R R LA o BT B BR 3R SO R e B ) A B0 2 0 4 R
. EREREMAEETBRGRIADEI MFHERER N EEROXEER. TEX
DEL Al {4k N R BZ BAHIRZ Em. Wit AFEEAB s EiE SR S5
BRERERGRARNER MM, AFEZHBRERXGC=0. 00O X FIHARES K
SEPHEEEEEREAY. LN AT e RE B PRI IFE S EEAAY
Le B VABAE IR 4 IR (Al AR T S A% 3 B30 I 3 HF B B0 £G4 4R R4 80 xof FF
RERA —ERH ERASEEER. BEETHEN RFEBREK . EEEORAEEYE P
FE AR R FEA AR i A . B RIVR 5 R T B A48 2 3MA B B3 ol 12 % DM .DE #1 ME
REE".

AXRFBRESRIBEREAEARTR, TEWET POV EBHE. (RAREHEE
ERBARNRE RAE &4 FIFESIENRESRI BT RPN AE. S5RAR
FERAEAXB POV BUERN. BREARLEFHHHRIRAABRKER KRS
HEENBARRS S FHIFERRERTWRERIN. FW.Goetsch U2 &1, 3147
EERPERRGERMREREAR K 10 8 & 80Tk o SRR ot A K. ERFE L
T RIEFEEPESHESES - AR EVUHIFGK - REERE L RBFNEBEA
R ST R B R ML E (E I B - S BUR R A LT iR . R YU 0 DEI gy it
RoREEEFERBEE NN E N A S KBS TRmER/. RETHARENS . 5
BEAMEERENBROFZETESAAAPARS BYEER. A HARETERE



http://www.cqvip.com

£ OO0 http://www.cqvip.com|

B4 ¥ . E4AsrPHRER F AR TR E 105

FCFI TR KL R E RERE. (. Oddy ZAH . SRR L AR . EE R
B R A ERAEEHAL. AR P EOTSEERKTRRE . EOHMERHE
HREETNAEREERRERIER.

4 REBRFIHBFEIEM

X DEY i @ th R & BNt DET &t PDV fEAIMA.DEL X A REA S RER A HA1E
B BB HE RS T N REAH S RE R A0 WIS 1 DOl T U BERR B B PLIBMO S8 AT 4R H T K&
RE A HILEE . Bt FRnmud. paREE S A OB YL GE AT AE T3 B IRECHMY
HMEETE, AR REE N ARE SEE VFA AIE SR WA IR S ETR
7KL WiFS S HE H H it B AR K PR LI E R R TLER . b T A
HE FEALS S N H R N - L RS R R AR RITE R AR R AR
BAE AL (B FRAY VFA sRE AR RO 4 7 i - MR o A S B s U R
SO, A ST BB IE i R P LR S RIS RS FHEA.

HAX TEREHBBMEBNHERERE. EFTRENEGREAT.PDV AT
FBTHY AR TR T WA T B e B e . HR RS M E
B o L B E o i B AR RROBOTT & OB L T SR REE VAL RE LR R
o7 S = H 0 e E BB DET S T fe. e — SR E KA T BB IH R E 7R
B4 B R P T BEWE 55 - 53 — T TEAH SR B R O S B 5 6 i b B BRLRE AL R SRUBPE T X B
A BFEREERAFMEERZEN. ENXTHRESEY AN RS DEDN.H
BRI EAAHERY A RRBAEME XK.

5  PAERER FI A A9 BT 5T 4R

#x b AT . 7E R & h i W RERE B R T4 CI6H S0 00 18 T 01T LA T T REDT ST : AL R
BBEATYIEAT AR TR SR/ NGRS VIR BT NIEE YR
R IR DU A BT 50 IBAE TR A W RRPE XS L BOAR AR Na VB HE 10 A9 R v, H IR
L Na ™ ¥ S A R WRBUN - NaT I VEA IR MER AR EE- EO B RN RS EE
AR BN S B R HAEEPR T2 T RRAMNIERESAE
BRI VL. A X AR R R, A RITRERERERAT LK
Bep WM BRESMEFREMNEBERFTERR L.

K- 54 4

[1] Goetsch A L. Splanchnic tissue energy use 1n ruminants that consume forage-based diets ad libiium [J]. ] Anim
Se1,1598.76.: 2737 — E745.

[2] Ferrell C L. Contribution of visceral organs to animal energy expenditures[]7). ] Anim Sci, 1¥8E. 66 (Suppl. 37,
23—34.

[3] Goewsch A L,Paiil A R, Relationships amaong splanchnic Lssue energy consumption and net flux of nutrients,
{eed intake and digestibility 1n weihers consuming {orage-based diets ad Vbitem{3]. ] App! Anim Res,1997,11:
1—18.

[4] Johnson D E,Johnson K A ,Baldwin R L. Changes in liver and gastrointescinal tract energy demands in response



http://www.cqvip.com

£ OO0 http://www.cqvip.com|

106 Fdb ek X FEFE R o 28 #%

1o physiological workload in ruminants{J]. J Notr. 1590.120,645%—655.

[5] Sakara T. Stmulatory eflect of shori-cham fatty acids on epithelial cell proliferation in the rar intestine; A
possible explanatun for wophc effects of {ermentable fiber .gut microbes and lurmnal trophic facrors[§]. Br §
Nuir.1987.38.95--103.

[#] Mhus A W.Jessop N S. Metaholic cunstraints on voluntary intake in ruminants[J]. ] Anm Sci. 1996, 74 3052 —
3062,

[7] Sekats T.Tamate H. Rumen epithelial cell prohileration by rapid increase in intrarummnal butyrate[J]. J Dary
Se1,1978.61:1109—11135,

[8] Sehara T.Tamate H. Rumen epithelial cell prolileration accelerated by propionate and acetate[J]. | Dairy Sci.
1979.62,49 —BZ.

[9] Ketelaars J I M H.Tolkamp B J. Oxygen eHiciency and the control ol energy flow in animals and humans[J]. J
Anim Sc1,1996.74: 3036 —305].

(107 Rompsala R E.Heagland T A.Meister ] A. Modilications in growth and morphology of ovine jejunal and ruminal

epithelia as affected by inert dietary substances[J]. T Anim Sci.1990.68:2530—2535.

[11] Wilsen J R.Organization of forage plant tnssues[ A, Jung H G.Buxton DR, Hatfield R D.et al. Forage cell wall
struciure and digestibiluy[C]. Madisan WI;Am Soc Agron,Crop Sci 5oc Am. Soil Sei Soc Am.1593.1—32.

[12] MacRae J C. Advancing our understanding of amino acid utilization and metabolism in ruminant tissues[A].
Kornegay E T. Mutrient management of food ammals to enhance end protect the environment[Cl. Boca Raton.
FLCRC Press.1995, 73— 50.

[13] Lobley G E. Amino acid and protein metabolism in the whole body and individual tissues of ruminancs[A ]
Asplund J M. Principles of Protein Nutrition of Ruminants [C]. Boca Raton.FL.USA;CRC Press.1994. 147 —
17B.

[147 Van Bruchem J.Voigt J.Lammers-Wienhoven TSCW -et al. Seeretion and reabsorption of endogenous protein
along the small intestine of sheep :estimates derived from SN dilution ol plasma non-protein-N[J]. Br T Nutr.
1997.77,.273— 286.

[15] Dunaif G.Schneeman B O. The elfect of dietary liber on human pancreatic enzyme activity in vitre[J]. Am J
Clin Nutr.1981,34.1034—1035.

[i6] Jin L.Reyoolds L P.Redmer D A.et al. Efferts of dietaty fiber on intestinal growth.cell prolferation.and
morphology in growing pigs_J].J Anim Sc1.1994.72:2270—2278.

[17] Lobley G E, The physiological bases of nutrient res ponses :growth and fatzening[J]. Proc Nutr Soc.1586.45,
203— 214,

[18] Rompala R E.Hoagland T A.Meister J A, Effecs of dietary bulk on organ mass.lasiing hear production and
metaboltsm of small and large wntestines in sheep[J].] Mutr,1988.118,:1553—1557.

[157] Kelly J M .McBride B W.Milligan L P. In vitro ouabain-sensitive respiration and protein s¥nthesis in ruminal
epithelia]l papillae ol Herelard steers fed eisher alfalfa or bromegrass hay onee daily[J]. T Arim Scia1993.71,
2799 — 2800,

[20] Seal C J.Reynolds C K. Nurritional irplicarions of gastramntestinal and hver metabolism in Tuminants [77. Nur
Res Rev,1993%,6:165— 208,

[21] Bergmen E N.Pell T M. Integration of amino acid metabolism in the ruminant[A ], Guehrist F M C.Mackie R 1.
Herbivore Mutrition in the Subtropics and Tropics[C 1. Craighall.South Africa; The Sicence Press + 1984, 613—
&30,

[223 Reyneolds C K. Metabolizm ol nitrogenous compounds by romwant liver[J7. J Nutr,1952,122 $830—854.

[23] Kouakou B,Goetsch A L.Patil A R.et al, Viscers) OrEan mass in wethers consuming low- 1o moderate-quality
grasses[J]. Small Ruminanc Res.1998. 26, 6§ — 0,

[24] Parker DS,Lomax M A .Seal C J-etal. Mewbolic implications of ammaonia preduction in the rurminant[ T, Proc



http://www.cqvip.com

£ OO0 http://www.cqvip.com|

EEE. F E:-RasyrERA AR #ER 107

Nutr Soc.1955,54:549—563.
{25] Lobley G E.,Weys PIM.Connell A.et al. The fate of absorbed and exogenous ammaonia as influences by {orage

or forage-concentrate diets in growing sheep[1]. Br ] [Nutr.1996.76.231 —243.

[26] Krchbiel C R,Ferrell C L.Freetly H C. Effects of frequency of supplemeatation on dry matter mmtake and net
portal and hepatic flux of nutrients in mature ewes that consume low-quality forage[T]. | Anim Se1, 1998,76:
2464 —2473.

[ 27] Kouakou B.Goetsch A 1..Paul A R.et al. Visceral argan mass 10 wethers consumung diets wich different
Iorages and grain levels[J]. Livest Prod Sct.19%7.47.125—137.

[28] Goetsch A L.Patil A R, Wang Z S.et al. Met {lux of nutrients across splanchoue tissues in wethers consuming
bermudagrass or ryegrass-wheat hay supplemented with rumen undegradable protein[J]. Small Ruminanc Res.
1997.25:119—123.

{29] Guerino F, Huntington G B, Erdman R A. The net portal and hepatic flux ol merabolites and oxygen
consumprion tn growing beel steers given postrumenal casetn[]]. | Anim Sci.1991.69;387—305,

[30] Oddy V H,Edwards S R, Warren H M ,et al. Interrelacionships between amino acid and glucose metabolism tn
lambs of different dietary history supplemented with rumen escape protetn[ J]. I Agri Sci (Camb. »,1997.128,
1056—116.

[31] Cant ] P.McBride B W,Croom Jr W J. The regulation ol intestinal metabolism and its impact on whole animal
energetics[J]. J Anim Sci, 1996.74,2541 —2553.

Research progress on splanchnic energy
use and metabolism in ruminants

LUO Jun

(College of Ammal Science and Veterznary Medicine s Northwest Science and Technology
University of Agricelture und Forestey,Yanghing .Shaanyé 712100 ,China}

Abstract: By the extensive citation of related research findings, the splanchnic
energy use in ruminants was elucidated in detail from four aspects,including the causal
factors of splanchnic energy use and metabolism . PDV energy use,hepatic energy use,
and dilution of energy use. Future research fields in splanchnic energy use and
metabolism of ruminants were projected.
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