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EE

WAL B AL NRAEMSZLIIR] - ZUBRE L AT A ROREE S R AL IR MR U B g fft - (Davis
and Collier, 1985  Prosser et al., 1996 ) < [lifii > ZLERAYILRI 5B ZUIRIL L B2 1 e 2 B 7L
G RAEYIREE - Mepham (1987) fHHHIARI AR AATIIIE L 1 ATHIF LA 500
ANTHIMEES LR - HE] TR ARIRNIZEA 1000 ATHRIMBGRISALIRA REA L 1 ATHRIZLH » 58

B - A | ATHIGELE 350 ATHIMITASIUR - Trottier er al. (1995 ) FEHIBFLIPIIRIFETL
TFRIRARFLIRAIINII Ry 4275 + 386 AT - MTABRAE 1 ATHHYFITTHREE 541.41 & 35.72 AFHAYINL
& JREEEEER A 53 8.06 &= 0.77 AFHN A -

flEZESR (Oxytocin) 2l NS IERT/WS » EEANMBIBRER A WIE IR E ] - H—Red53
MIREEr g = SE LAY IS » DARIER A0 R R LR b B e ek 5 [ RE 2Lk
Hi (Gutkowska et al., 2000) - #X[M » fEZE RAERIBEHFLIRIL_E BGHRBGHE S [RE LI THEHIR - IR (e fe
VAR FLIRAY M S 30 - A B AL ZLIR MR OR AL > 207 A (Janbu er al., 1985) ~ 4=
(Dhondt et al., 1977 ; Davis and Collier, 1985 ; Gorewit et al., 1989 ) ~ [[[7F= (Peaker et al., 1995
Prosser and Davis, 1992 ) K AFi, (Eriksson et al., 1996 ) S &R (k223 | R » ARG ERSRS
T RRIBE REFE 53 5 AN (R0 LI B Y LR IMLT =B b R FLR O Y43 A - BV ShAHIBE SORREZI BN
Rt - AbF7E HRGE I R 22 3 4 U5 SR PR R REFE 2 43 A AR I L5814 K ~ 21 KM 35
R ALFFIRM G E AR AR - S — 25 PRSI 21 DRTBLAE RE5E 2L o L -

MEHERTT A

L. EHEREY)
BB ZLEE 14 ~ 21 F1 35 KSR BRI PHBIRE W) FE I35 %% 2 U (SHERNIFEIE 5-6 JAfT
o ATFEINEFLIS RIEEAL ) RORIRANZENERIFE | Sk B - B 7 SERFE (B ZLEF IR MU -

TL. ZLAT AR L TSR A ]

REFE S DU Bl R E 2 FH BRI S R PRI E 4. (Thiopental Sodium) (LU T2 H
11-12 mg YRR R ) B & Bk IRt X G R b 0 U DUY RS P BB BOgiE i A ALY S 2
oy WES | mg ZIRMRFIFEY (Atropine Sulfate ) © [AIRFIRAETT FHARAL (55 4-5 BIZLIR 78
BEAORR R ) ISR - BT R RGPS PRI R - BERIE Y P S — e LS BRmiEr > DL
T 2 DNTHHIERECE | DTSR 2-4% R FERE M AR L - BHEAfkR FURHIR
& o FHERMEA T AR TR I > U E P BGE L - R s R S HE b e e
TS  SELUMEHF il B ALK - FHEAL 8= 8¢ (Doppler ultrasonic) $REHRZMETERL
AFIRITE R SMEE | o KR B AR X R EFRB sy e (MRRE) ) AUBHEE - RlE izl
SRR B B SR ANR] > 38 R R A AER IR R b B ASUE A RS AER - SE MR R R LR
PIREHERE R IELL © [KIBE - FFTRE S B S A REE > P (A —PREHESOUS N I - B A o L e
BT S IS - WELME A ERSER RCs — SR MR - T TR R s - BRI e
R S SR ) SR BT AT — S BB K HE > O R IR B EE R - B IMAE TP MR B br -
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11, EEERH AR
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IV. LR

WIRAHRR LU NS =R (FrHZHREZIL AR BRI ) BAE  HF
RS B AL RS EFAFIRIES 3 mi AORRAESE (10 TU/mI) 8 » YEHIREFFALTHIOMEE » LB
itk -

V. ARG 53T

REFE AR AT AR DU AE ST B 2R R 7L - PRtk E A PR LAY ZLERIR SR AR - B RS
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Denmark) EfTZHHEDT - EEE ~ FUFEREEIREIEY) & R0 -

VL gt

FIFESEH#E (Statistical Analysis Ststem, SAS, 1988 ) {7 BRHRET 04T » A —
s A5 =0 (General Linear Model, GLM ) F2J7 2 Bl [ 2% %41, ( Duncan's Multiple Range Test) E
B IEAN A A2 52 -

R

L. e 38 S L S R AL R IR LA 2 388
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JE - REANGE | R © 54026 1 FR » BERREE 14 ~ 21 §lI 35 RAVRIMBELSE - DURAL (T ) R
WAL > 2 sy #Ek FLAHIRIM TSR 2 S0 - 37508900 20.0 ~ 35.0 17.0% - EERRAIRNE T - Hek
DUE#F RS 30 TU AfEAESRR - BERAIREZL - HIEERRER 14 ~ 21 W1 35 RAYBEBL R 2L IR TR
I 6 sy Btk IR I o 43R 45.0 ~ 65 F1 17.6% - BERARIS FRE o SRIMAEZSM AR 2L RIFERE
DA ESliy At B 72 > HZLRFIR MR SR A T B 5 - FERR REAE G SR A SR - S
FERREE 21 RIYZLAFIRIALFTER IS - AR 35 KUER DB -

TL. AN[R] 0 LI S L Sy L

I ZLBIYIAEILFUIRF Y] - Wb AL R AR LIRS AT DRERV M BT A AN E » AWFFEIES HEAE SR
B’ > WOUERAERR 14 ~ 21 FI35 R FLBRBLREFE /oM 2 26 3 M8 LB o L b Lt HIRE R - 3508 50.5
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Fig. 1. Effect of oxytocin and udder massage on blood flow rate of mammary vein at 14 days after farrowing
in the sows. A ) Injection of oxytocin (30 IU ) and udder massage, B) Udder massage only, and

C) No farrowing (control ).( The arrow showed the time for oxytocin injection and udder massage )
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Milk yield (ml)

14 21 35

Lactation stage (days after farrowing)

2. RIFEARIL AR B (AeMIZE =EFLE ) Aol & -
Fig.2. Milk yield at different lactation stages ( The third udder on the left side ).

1. 3R FL R L AR LA IR ML PSR e

Table 1. Effect of oxytocin injection and udder massage on blood flow rate of mammary vein in lactating

SOWS
Oxytocin injection and udder massage Udder massage only
Item Day of lactation ——— Day of lactation
14 21 35 14 21 35
S;‘;:;;fgl‘ggcf;"w 2 2 25 10 10 13
ome (t;i%ak ofblood 53 538 5.0 2 23 1.5
Increment of blood flow 40 65 176 20 35 7

rate (%)
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IIL. AN [ s 2L B o2 Lo A b

FERRER 2 R ANZLAIENG ~ HEE ~ AR AMIEEPY S8 (wiv) > 2250k 7.88 = 0.61 ~ 6.
44 +0.29 ~ 4.60 = 0.27 Jz ~ 12.62 £ 0.25% (% 2)  HARFEWAIZ A HTHER © BERE 2 K
(5t AL LRI & Bl > HAREW PRERIAERSE 21 KAV 4.76 = 0.61% RAK{E (P<0.05) » 2RTGAE
FEPRHR 35 K LT 6.36 = 0.61% © LB E S EMNERS 2 Kyl - LRI CELZLISIHTAE
L TS S R DUERRER 2 KAY 4.60 £ 0.27% Foi{fi - HARRW BTF - AR 28 KiE 5.70 =
0.27% ik (P<0.05) - FLMEAREIY) & B LIERS 2 R - HARAZEW N -

IV. RIS FLFE B 2L TR RHER

AL RN G REAEAES R (1=048) MZMIBEIEYE R (1=0.54) 2 AR - HE
APEE R ZEAME (r=-054)  AEAESREAMIGEPY S B2 MR (1=0.98)  {HELZLFE
SEEEME (r=-090) ; ARESENAEREZY S RE8ME (1=-0.88) - #)ZLEH 2.2 K0
Pk IR - LI ZLIEIDT ~ FLE A E AR EIE Y & BB SN AL (P<0.05) © {HEIE
L FBERE BRI ALK (P<0.05) (£2)-

K2, DRGLRE REFE(E M 2L 2 Lo A

Table 2. Milk composition of Lanyu sows at different post-parturition stages

Lactation (day)
Item
2 7 14 21 28 35 SE
%
Fat 7.88% 6.96° 5.78% 4.76® 6.02% 6.36% 0.61
Protein 6.44° 5.52° 538 5.92° 538 5.62° 0.29
Lactose 4.60° 5.60° 5.42° 5.36° 5.70° 5.58° 0.27

Non-fat-solid 12.620¢ 12.00%¢ 11.70° 12.14% 11.80% 11.86%° 0.25

S R ) R T 2 P (P0.05) -

¢ Means in the same row with different letters are significantly different (P<0.03).
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LBV ER LR - REEFT IR FL MR R A B ALAT SR B R A R
T LB AR A - AR & L e o sk AR AR MK AP B P fit (Davis and
Collier, 1985 ; Prosser et al., 1996 ) » [KILLZLAR MR HR IR @ s BRI AL HR AT R JFORH (L FE -
FLITHIHE B A SRR BRI RAGR - I ALEDYIAE IR AR AR e AL e LB T s - P
AR R A R (RGBS PR SERE e A S TS SRR BE PR e SR B 1R
TEERREE LIRS - DA FIE LR b Rz ERRE 25288 (receptor ) » (o FLISCHA I K 2L Hh
B L HE AT 2L ety L I i i LS - S T RENEFIEEL « #e AR bR T VE A ZLAR L I B
BRI » RS ST LI PORAORE ] 1 TF ( Gorewit er al., 1989) R Mt L IR sk il
Bn (Peaker et al., 1995) « AWFFEAEAERS 14 ~ 21 1 35 ROYBGIE RS - 205l DLE SRS 30
TU WUREE R A O DATHRE (B 2L ) WL BUE D TR AL - DA AL AR RIS R A
HEIRTAIR BRSO S E - A RBURTEARSS 14 ~ 21 M1 35 RIELAESHIRIESS 30 TU AUREAE R &
DECATFLEE ($52L) REFLERIBRER » v DAy il ZLEFARIMOT =R 45 ~ 65 F117.6% 5 SKifif#LL
FHPERIR AL L R PR > RIS RIS 20 ~ 35 F17% © S34h » MG e g e e SR8 DU R 2R 21 K
HYZLIRIMPTER MRS - AEAERR S 35 RANEA D SATRGIN o MRS F v HE Bl REIGRE REFE LR &5 1K
FLUTZ TIRER AR 35 RIFC 2 RMLIREE - [RIRIEAREER LI AE TR 14 K ~ 21 KH1 35 RAYILA &
HURSSRASBIENEE (18 2) » ERn] HERIRRIEAE R FER I ALl KA R AR ES 21 K -

FEIEHE I ZLIVIR - s SRR 50 WA 2 IR Ry A1 S8 o LIRe R 2L T A EE AR B S 2R R e
SR o fiEAE RFE RN IEE R R IR - BIREMEZLIR b Rk - RURF L HEL - HEF2 ek
S REES SR E R e PR (milk ejection) » 3if H &g [REFLARIMITR INHETE » 41
Gorewit et al.(1989) Ffril » FLATEWNFLIA < ZUBR MR I EMAZLIVIRAI A 0 29% » LALLM
SR [EI ] B o 5 R B S SR FLIR M B A 15% 28 24% - 1L 80 mU (9P SscS iedr » ALAEE:
BHEA BRI IR 7 - FEA (Janbu et al., 1985) ~ 113 (Peaker et al., 1995 ) kA E, (Eriksson
et al., 1996) FREMHFRIZASR o i AR IE AR T Z20F P2 E L _E Rz AHaei - BEAL B RgEE ) b
Tt BI5 [EHEFLAYSAE < Jacqueline et al. (2003 ) WFSEHE L RIFETE A ARHEALIRG A5 AR ) 8y 5.5
+ 1.8Kpa » JBRJJRFERVIRFRET Ry 6.8 £ 1.6 B ELEFARIE S 60~200mU FYHE A2 B A5 AR ST Ry 5.5 &
22Kpa » JBRJJRHERIRERT By 6.4 £ 1.7 FORGE G MERAE 72 58 R e A 3R B ZLAR MR R 1 R A1
AN -

HAAEE LG (REHEFLSOHEI - FLIRIRSZEE IR SRSy B Ay ik - i ZLIRAY/ NBIAR B
B A A Bk ZUBRIMGR - 0B AR A RO TE FIIRIE o A B R DRI REFE AR Y e R G e
FTHEFL > FUBRAYIMTESR SRR - (HAEMPRE g (K9 6 4388) % - BIBHAAREIE N - EREE]
LATRER R Ry FLB S B0 FLAVWINE S - B FARSR i AR EL - Gorewit er al. (1989) Hydsrh#&L -
TEWFLA SR IS 50 1 g B BIR  SBESHBIIRIYES JJ7E 140 £ 5 mm Hg EFFH]215 £ 15 mm
Hg » 15 [REALBRIMGE FEE 90-95% -

RIFE S % ZUBR AT - 23T S MERA 8 B 2L AT TS B g Ry B B 2 TR - BRILZ A1 -
FFEAEEFLATHI G PR T R EEEABEAY RSN - FEEFEFTHAYET Y & EEH (Lewis er
al., 1978) ; iMiFFEAEREAL B AV S B R B8 22 B iy b S B R 2 H I B AR (Mahan and
Lepine, 1991) » Hrp REZL H 2 [ETEY) & AR ) RS AY FA f (Boyd and Kensinger, 1998 ) «

HABY A ETEY) - FEEESANE - 26 - EREM— S ESERS - — AL
BT 2 SR Ry 19% (RS FEETEY S R0 17~25% AR5 ) » BAZLE Y& 240 Ry 12.5% 1
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b FEARER Y B AR o FEAL P RIIENG SRR 7-8% - AR - W e S ENEE ~ FURAIBAL
TR FRIRE B 2% > T AR - FEARIIEN & &AL (793.5~5.0%) FIAZL (F94.5% )
Fordh o DR RFFE 2Lt PRI & SR AR AT H T L RARHR Y > DRRALAI (58
2R) 7.88% MG R Rl > HAESEW FERRIERE 21 K2 4.76 = 0.61% HYm{E{E (P<0.05) &
B’ LT BERSE 35 KB 6.36 = 0.61% - #rA:tr 54 M A ZLIR G 1F Ry B AR 58 ROATEE 70 RERATZK
U o FURE Ry ZLatvh 1 BRI - ER M LA RE LAY T B o Fatrh LBy S R KRR A
ANES AR B 52 - (HHAM L] > A 8] H RS 8 - S 2B & B0 4% - A
A (#96.8%) Tyl > (HEFZL (K94.9% ) AT - BEERE REFEAE R (E B 2L AL rh 2LBR Ry & fiAE
WA (552 K) KR 5% (4.6%) 4t > HABAMSZLIIRIA 2L o 2UE & RI394E 5.3% DL - 727
HHEE RN AT PRERE S R 6% - BFFL (£93.8%)) FIAFL (F1.1%) W& EE
HEFS o RS ALH TP EL B S ELORAIN (382 K) 1Y 6.44% Ryierm - AR 2L
L B RS RIER 6% § S 2L iR R & R B U 2 B AR A R PR BT 52
% HZ RSB -

Klobasa et al. (1987) HETEEERATRIFERIWIZL (300%k 6 /INKFIA) B ZL (0 ditk 12 /]NRELL
) o L > FRHIAL AR E IR E E SRR e A o TR LR S R AL
1K+ HARU LI 2Ly T i B 1 3 S B 2L o 1 5 Sy PR BE M 055 S B 2L & =y BT
At bR Yo AR R FLIIFNG A BEE 8L - Klobasa et al. (1987) JRMEHAERIFLH &
AR ES - LR R ek E R (G 1gG ~ IgA Rl IgM) » HE& Rz 1gG >
IgA > 1gM (DLUorifitk 6 /NRF R ¢ 1gG &y 64.8% ~ IgA &y 15.6% ~ IgM &8k 6.9% ) » 2R
1M > S RPERRE HAE iR 3 KA NRAVISTE - FEALIT g Le e ak g B MRRAYIRIIRE > — 2
SEPE R RERACIRATRI Y (ZLBERINENG ) SN2 NATEISS (Tuchscherer et al., 2006) °

BRI RFEUFLRIIITE - KERSIHR e B AE AP 88 2R B RS FL I AE o2 B 2L A7 A e R AT
TRATERRY > AR o o B8 P9 55— s LA BB Ry L SR 5 R S 5 > R85 W L A0 L I L e sk b
BTt E BRI 5 KIBE - AW RS RIS rTCRy B R e Sk S AL A BT 7 e 2% -

23R
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Effect of oxytocin injection and udder massage on
blood flow rate of mammary vein in nursing sows

and their milk components (!’

Jenn-Fa Liou ‘*), Ming-Che Wu *’, Jia-Le Chou *), Jin-Song Wang (+,
Jui-Jane Liu ®), Jen-Wen Shiau (>’ and Lih-Ren Chen *’ %)

Received : Sept. 15,2006 ; Accepted : Oct. 12, 2006

Abstract

Blood supply to the mammary glands is essential to milk synthesis at the mammary glands in mammals.
Blood flow rate may affect the milk yield due to the supplying rate of blood components. By using ultrasonic
techniques, this study was able to detect the flow rate of blood in the mammary vein. The Doppler ultrasonic
probe was attached onto the surface of the mammary vein after being surgically explored and the relative blood
flow rate were detected and recorded per second. Blood flow rate of each animal at beginning was set to a
relatively low value prior to the treatment. Udder massage for collecting milk was applied on nursing sows at
14, 21 and 35 days post-parturition, respectively, and the blood flow rate reached the peak within 2 minutes
with an increment of 20.0, 35.0 and 7.0%. When sows were injected with 30 IU oxytocin via ear vein followed
immediately by udder massage, the blood flow rate reached the peak within 6 minutes by an increment of 45.
0, 65.0 and 17.6% for those sows at 14, 21 and 35 days post-parturition, respectively. In conclusion, blood
flow rate of the mammary vein of nursing sows at 21 days post-parturition had the highest increment with or
without oxytocin injection. Nursing sows at 35 days post-parturition had a least increment of blood flow rate
and they also produced the smallest amount of milk. Five sows were used to analyze the milk compositions on
Day 2, 7, 14, 21, 28 and 35 after parturition. Milk collection was performed after oxytocin injection and at least
50 ml of milk was collected per sow on each collection day. The level of milk fat was highest on Day 2, then
gradually decreased to the lowest level of 4.76 = 0.61% (w/v) on Day 21 (P <0.05), followed by gradually
increase to 6.36 & 0.61% on Day 35. The level of milk protein and other not-fat solids had a similar profile as
that of the milk fat. The content of lactose in milk gradually increased from Day 2 to the highest level of 5.70
4 0.27% on Day 28 (P <0.05).

Key words: Mammary vein, Blood flow rate, Oxytocin, Sow milk.
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