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R L AE B 52 A vl FUHR 3L AR
1o & &G HnHr D

BURT® REHTO RO

WFHTE -89 04 H20 B ; #XHH : 894£ 08 § 03 H

w =R

LR ERE?S ~ 7 ~ 14 ~ 21 ~ 28F135 R » REAFIRMEFIRIMAS - M5E
4 v 1RBREREAR  BRF EER=6CNEE - BakBEmS 5]k LDL « VLDL Il
HDL - LDL - VLDLATHDL Z#EEE O AT B3 » S kE2 RIAFIRIME37.9% ~ 7.9% -
54.296 : 7 KB 47.09% - 6.59% - 46.5% ; FH 14 KB 43.79% ~ 4.9% ~ 51.4% ; H21 K h
35.296 ~ 1.19% - 63.79% ; #5528 KB 35.8% ~ 4.49% ~ 59.8%F15E 35 K 84.49% ~ 9.29 ~
56.4% - HFIR=BIEEHFGESER  SH%BHE2 XKk 38.6% ~ 11.3% ~ 50.1% ; BT Xk
44.99% ~ 11.29% ~ 43.99% ; 5 14 X5 40.19% ~ 9.0% ~ 50.99% ; 5521 K% 38.69% ~ 6.49 -
55.0% ; 5528 K} 86.29% ~ 6.29% ~ 57.6% ; 535 K5 36.99 ~ 11.8% - 51.39% - IHILEIRT 258
Bkin#¥ch LDL ~ VLDL 1 HDL fiSE&RARM4¢+ LDL ~ VLDL f1 HDL 2 §E% F#HE(r=0.88 >
P<0.05; r=0.80 » P<0.05F1r=0.91 » P<0.05) - &SR A EF IR 2= (E 3 0 M7 2L st Ifn 58 vh
LDL ~ VLDLF1 HDL#=fEEEH<FE ' LIVLDL BR5 -

BAsEAA ¢ 7 - AR - IRED -

&

jlf|

W FLENIM R AR H (Lipoprotein) it s R (K 25 EE RS % 1 (VLDL) ~ {2 EIEE 5 (LDLFIE%E
FEEREE H (HDL) - [EE AR fRRDR AR E B E /NS =R HmEE - RIS - 5=
IR HHA S R BN AR —8 5 R - BRI Lk ) - #EE B R E Pk Ag L
PR A B AR - BBEAN B R X R E R S &N B R B EE R — -
M FRIEE HER TEXERE MBI RENGEENARES  ERBNTEXEE (substrates ) F|
FLIRHEFLIE SRR E R (Steda and Welch, 1974 ; Glascock and Weleh, 1974) - fe’B7E

O AR L E A B eEEE 0125 -
@ITER R B O S ERRFRELES -
G EITHRAREESE -
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ISR E IS R R E E A RVATREY B 2 =M H il (triglyceride) - ZEFFERIIEERTEE
EENSEH A - EEER/NR 1.006 g/ml BIREE F 8 S ALBEMKIAT VLDL (Jenkins et al.,
1988 ; Barry et al., 1988) - Wendlandt and Davis(1972)FgH4-1hh ESEAER AR (> C16) i &
SR H HESES T EREREIMEFAIAEEH - Ferreri and Elbein (1982)7R 5 H MK % B
/A 1.006 g/ml FIFEEE F I AS FLBRFF & i ZLARARASF A - DUETT RBEFEAFIRAI &K - Dryden et
al. (197 S K BB A hFUIE SRR R E BRI AT VLDL - IR LR
BAULTE DL VLDL Frs a8 - B AR SEOERNME X RtEEEEYs - 5
Gh > FEIMAETAHEEE F /RS E ST EEREF £k (steroidogenesis) RFRIAYHEHEE (Buhr,
1987) - Lavoie et al.(1997) 35 i MK AR HHVEEE H IRtV EARBE T EERR A NE - £
2 HDL A1 LDL - HDL 1 LDL fE MRS ER 2 & X IR E R Y EIREH - B S TIRER
ISR (R A SR S 4 R iR b B HDL i F £ B %8 LDL 8, VLDL (Grummer and
Carroll, 1988 ; Goff, 1994 ; Rajkumar et al., 1989) ; Grummer and Carroll (1988) JRfgH §N
M1 —EER (basement membrane) - HLEEEAREZEY (impermeable) - Kt HH D
FE/NA 400 KD HA 48R - SEFTEIREAY - 1F HDL 4 F 28/ e Z R B EKREA TR
it - FLERRARE HERE (Vascularization ) & 57 HDL $2 Mg ER2AG 18 E PO R FERL 1EAT
ffl (granulosa cell) o FEZERFILEIEFEERANMASIE « (758 A BRAOZLIE - RRAEARTR AR
875 B2 5t FERIE R n] it 2222 (Hentges and Martin, 1987 ; Hentges ef al., 1987 ; Johansson
and Karlsson, 1982 ; Hollanders et al., 1985) - SR ERFE it I LM B & LB IRAE | B4 »
BN SMRFESCRBRA - AEERZ HEY TE?EH%bbiﬁ?}%ﬂ’ﬂ‘éﬁ%ﬂﬁ%ﬂﬂ%ﬂ)ﬁﬂﬁ@Z‘I_E]%Mﬁ[ﬂl‘?&qﬁﬂﬁﬁEl
GERERTHEWMIASHABHORHIEER CFE -

MEHERTT A

I. MERAVEREE

REGEE AR EMIEAE R - ARIRSIERNEE2 ~ 7 ~ 14 ~ 21 ~ 28135 KETHRIL
ERIMATERAT b SEEF AR B 2 EFARRRE SR A7 - BRIMFFLL EDTA B il » $RIM 7352 2% Spincer el al.
(1969) & Trottier et al. (1995) FRIEETE - FEFRMATIZEER 19 /N - ML 3000 rpm - 10
Sy EEBECETTIM AR 0 - AR BERTEIUR 4 CIRTE -

II. fEEERIHE

AEEB R EELAEKEBFZEM (TITAN GEL Lipoprotein Kit ) #{TIMARAEEHAIE > AT
T MAEHE 4ul BIAT - A MERHERHA MR ELE F (agarose plate, Cat No. 3045):E(T YK » BIF# =1&
TRIVISE IS - IEE BB, Fat Red 7B ¥uf > JrtathisE O AIERH BB iRiEEE
£1-(EZ-SCAN densitometer, Helean Laboratorirs)fEii 5 525 nm FHEEMT - BIkEHFR S0V ~ 45
4348 5 BFHEES 60-70°C ~ 10 4388 ¢ JuEa 2 4348 5 B 2 RUREBEEIK © 75 mL FEREE 25 mL Fi7kaH
FOifiAR) @ R 15-30%) ; FEAtRs 10 8EENE5ERk - B EH =l it - HammE e 5]
BB ~ pre- SF1a B EHENLDL  VLDL f1HDL) - FELAEE AR 525 nm N & EIREH
FLE 433 - '

1. ZBREIEE O RF AT
MR TSR E S - A PLAR AR R MR R IR B B RS IRMIR T iR E R & B E
B gL IEEERRE -

V. #fEEHaHT
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RN 2 ~ 7 ~ 14 ~ 21 ~ 28W1356 X > SEFFIREZLAFIR=FEIEE G E 2R
RIBLME » AIF SAS #EH IR (SAS, 1999) I THHBIE IR T34T » BEFH — AR 1452 (General
Linear Model, GLM) #=(G1E &/ g7 F9E (Least-squares means) KiE &/ MY EEHE
MR REENY -

FEREAETER

I FESERFIRAI LB ARITAR 2 (R4

MR AR N IR EE2 ~ 7~ 14 ~ 21 - 28F135 K - HSARFAREEALAFAR D RILLE
H EDTA fRIMEFERI - MAFBRGFLIMRER 4°CH - 1A 5 RIALIEE LB KB &M (TITAN GEL
Lipoprotein Kit ) E{TIRAEE HHKEKS T - B REaREHR=FHLAEE - BEEEIE
#a53RkEs B -lipoprotein(LDL) ~ pre- A lipoprotein (VLDL)FI o -lipoprotein (HDL) - 757 [E{#
B > AN EE AL R A B R F R ML SR AL AR T 2RI IR A 2 () - RBKB RSB0
PE525nm T FLUFIRR AT - BIRRRE — SRR AR F AR & S E R A EERRE AN E 5 EE
ZBINE 2 3% 1 fis - SHEFIRAY VLDL FrlE 5 3R 3 2 R E T W NS > BEREEALER
(EE 35 R)A EIE B B AR 55 2 RAHRIBY/KYE » {H B (R 2L EART A8 L. 36 R B35 (P> 0.05) 5 LDL
RIFEEERR SR 7 R (44.9 + 3.4%)HHHEERY L7t > ZHRBLEWT FREEIE 555 28 KV 36.2 + 3.4% Fyix
&% ; HDL Fr& ey HbRAE B s AL HAR 2 28 7 K19 43.9 £ 4.2% BB & » 2535 W L2125 28
REY57.6 £ 4.2% Ryire= & - AAFIRAY VLDL (£ AR ZLIHRN 2 2 21 XEBURRIEY - BES
21 REERIR(E (1.1 £ 2.6%)8&FE5E 35 R (9.2 + 2.6%) X - FE k=& ; LDL HBEFIRMER » —#%
EFEERSBTREHE LA - CRRETEW TR . HDLINERISEFIRIEMEARIL - EREER
W AL AL R DI RREE 7 R (46.5 + 4.2%) K K2 - HESEHBRAERSE 21 X(63.7 =
4.2%) o SR AE B2 {18 e 2L ZARE 2L AR AR AN SHAF AR Wd AL M 4¥ - HDL ~ VLDL 1 LDL Frfl & 43 kb3 51
EEEZFMHRI(r=0.88 » P<0.05 » r=0.80 > P<0.05f1r=0.91 » P<0.05) - XA ERIRAISEER IR
RAERAZ I S sy VLDL 5 2 {08 FLEARI R 3543 Bk 5.6 + 1.1% F19.3 = 1.1% - fRESAIREEREE
# R (P<0.05) - HDL 4351k 55.3 + 1.7%R151.5 = 1.7% > FiEiAflE 2= EP<0.10){HIEEZ -
LDL HI43 Bk 9.1 + 1.4% F139.2 & 1.4% - {HRZRAIEEE 2B (P>0.05) -

1. SEEFIREL ZLAFIR MR B4 - AR
o1~ 3~ SEFFIRIM - BR5L2 ~ 4 - 6TERHIR
M- 1~ 2500 28 K - BREL3 ~ 443
Witk 14 K> £REL5 ~ 6 IR T K
Fig.1. Lipoprotein electrophoresis of blood
samples from jugular and mammary veins.
Sample No. 1, 3 and 5 mammary vein,
sample No. 2, 4 and 6 jugular vein. Sample
No. 1 and 2 were collected at 28 days after
farrowing, sample No. 3 and 4 at 14 days
and sample No. 5 and 6 at 7 days after
farrowing.
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3R 1. FGTRE R 7L RS AT AR B 2L AR IRIM A% - VLDL ~ LDL A HDL 43477

Table 1. The lipoprotein profile in plasma of jugular vein and mammary vein of lactation Lanyu sow

VLDL(%) LDL(%) HIDL(%)
Day O.f Jugular Mammary Jugular Mammary Jugular Mammary
lactation vein vein vein vein vein vein
2 11.3® 7.9° 38.68 37.9abe 50.12 5428
7 11.22 6.5 44.9° 47.0ped 43.9 46.5*
14 9.0 492 40.12 43.72bc 50.72 51.48°
21 6.4 1.12 38.62 35.23P 55.02 63.7"e
28 6.22 442 36.22 35.82abc 57.6° 59.8°
35 11.8® 9.2v 36.92 34.40 51.32 56.4 2
SE 2.6 2.6 34 34 42 42
Overall 93+11" 5.6x1.1% 39.2+14 39.1x1.4 51.5x1.7 553x1.7+
' Mean * SE. '

** Difference of jugular vein and mammary vein of‘ nursing stage. (+, P<0.10 ; *, P<0.05).
*d Means within different day of lactation with different letters differ significantly.(P<0.05).

II. ¥R SR RS

WF LBV TS FLARF A ZLARAE A B R N 118 B B 28 1 7k B2 % (Lipoprotein lipase ; LPL) & &3
PR A A AR 2 - BAEMLEAR - FUIRAERS: LPL AIE ey L L RSB - LI B BRI
HHzE 3 £ (Neville ef al., 1991) » LPL MyBhE R B2 (LI -RE9 VLDL kg » BB =R H st
#FF (Nilsson-Ehle et al., 1980) - Watson et al. (1993)#45 5 H B 765044 RIZLAS LPL (935 b
o EEUE - =E B VLDL A& B IRTEE AR - I SMRRTE s LR T = B8
HHEERIVLDL & B8 1EE B (Herrera ef al., 1988)E13.4(Uchide et al., 1999) RGHIBIAYERE -
18 Spincer ef al. (1969)3 &5+ HiF 7L AT RIFE PLIR S MR RIS B HSEEY - = HHrlg 11% I
Fra s B =N - FNF=EEEENESE - B H RS - EEREARE I S B2 VLDL
B 5% ~ 63% ~ 11% -~ 21% ; LDL & 18% ~ 7% -~ 50% -~ 25% ; HDL % 35% ~ 4% ~ 26% ~ 35%
(Grummer and Carroll, 1988) « Er1[{ VLDL fi &89 =B HMEs B RS LDL X2 - ZEAREE T
SFRF IR AL B IR R T & =R E VLR - DI AFIR (SEEFIRINEE A4 LDL ~ VLDL
FITHDL & 23 ZLAFIRINAE - F74 LDL ~ VLDL F HDL & &) 75 20475 £ 5 42 15 2L AR 2L 8 1 58
1 LDL ~ VLDL f1HDL:E=MEfREH B E(H 3) - HRERERE S B2 LEmMb LG
B - 1M BEEE E oL VLDL B9 i BAEE - JRENEE 34 0 FLERRI £ ZLARNRIM 437 748 VLDL #9388y
HESRRFAKINLAT & VLDL B9 EE3R4> » 158 Glascok and Weleh (1974) MM 3459 2L 5% K 11 BLSH AR
Bt ARG SRAEREN - 535h > Uchide ef al. (1999) 7 FL AW AL - DISEALARIR 2 A 1T AL
HIEEHFEEWSE - MEH LDL ~ VLDLAIHDLE =55 1 - DI VLDL BRZ IR & AL aoRa
PR RERE - WERWBAFMEOEE  BREHIE SR I SR mE e T e
VLDL - W FLAYHIEfER5 HDL ~ VLDL f1 LDL =fEE%E M A9 SEAF IR B FL B0 IR 2 25 AR s 2
Rorilks-4.1% ~ 3.4% F10.7% ; 557 RAFIE 2.6% ~ 4.7% F1-2.1% ; 55 14 R5F1kE -0.5% -
4.1% F1-3.6% ; B 21 ROBIRE-8.7% ~ 5.83% F13.4% ; 2528 K4rBIE -2.200 ~ 1.8% F710.4% ;
B35 R AR -5.1% ~ 2.6% F12.5% - IS ATRE B S B EH AL A EE
BAVLDL s » HAERERIH LA ALE# IR VLDL A8 LOIRE R LE BRI (| 3) - {2 LDL
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BT EEREE T RS 14 RIS AR - HARRERIIRE  EFRFERAEYIINR
HiEERSRE  WERGETREYRIENRESE PHA - HDLIEREMZLLN - 2Lk
A& 8% B IR » BT AERAEWFLIRI LA A T VLDL #1 LDL Y =R H Hills L R 51
VLDL #11 LDL ##i#fa (turnover) 5 HDL (94 #8152 (Murdoch and Breckenridge, 1996) - Raphael et al.
(1973)85 4 Ha HH LA FE A FLIARS M A€ Ry VLDL AN » &t LDL A HDL Ay & 87
SEREBI t F R BE A AR S FURS B RS (Waitson ef al., 1998) » ARBR- IR SLIAR Mo BILAE /-
FEIRIRER - ‘

(95)28e1ua019q

Day of post-partum
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Fig. 3. Change of lipoprotein of jugular-mammary difference of Lanyu sows during post-

parturition.
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Abstract

Blood samples were collected from jugular and mammary veins of five lactating Lanyu sows on
Day 2,7, 14, 21, 28 and 35 post-fallowing. The lipoprotein of blood sample was analyzed with 4 ul of
plasma only. Three bands on the stained gel from the cathode to the anode represented LDL, VLDL
and HDL. The percentage of LDL, VLDL and HDL in plasma from mammary veins were of 37.9%,
7.9%, 54.2%; 47.6, 6.5, 46.5%; 43.7, 4.9, 51.5%; 85.2, 1.0, 63.7%; 35.8, 4.4, 59.8% and 34.4, 9.2, 56.3 %
respectively on Day 2, 7, 14, 21, 28 and 35 post-fallowing. The percentage of LDL, VLDL and HDL in
plasma collected from jugular veins on Day 2, 7, 14, 21, 28 and 35 post-fall wing were 38.6, 11.3, 50.0%
;45.9, 11.2, 44.5%; 40.1, 9.0, 50.7%; 38.6, 6.4, 55.0%; 36.1, 6.2, 57.6% and 36.9, 11.8, 51.3% comma
respectively. In the lactating sows, the percentages of LDL, VLDL and HDL in the plasma, of the
mammary veins were highly correlated with that of the jugular veins (r=0.88, P<0.05; r=0.80, P
<0.05; r=0.91, P<0.05). According to the difference between plasma lipoprotein contents of
the jugular and mammary veins, the item with the highest uptake of lipoproteins was VLDL.
Results showed that the major item of lipoproteins needed by mammary gland of lactating
sows would be VLDL.

Key words: Pig, Mammary vein, Lipoprotein.
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