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ginnering)®] &§-2 "AE ZH(manipulation)
#Z {FAAA Z 2 Recomcombinant DNA)E-3) A
7tEg WA, 328 oluliitelyt e st
E4E Aidste WFgoz fxHoA JHEol

WM FFHQ EFH(ltimate aims)S €4
ste A& 7HestAl slF7] Wiol ook o
g A7 334 Julch
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AAEol #A MEE ABRF UAAY s}
& FAAol FA-Fo R =lE oA
v ol& AFF AFIEEGH)T= A AAZL
oA ALgd o] tig AU APRHEZY
o]FojA L 9lth.

B2 AEtEe FAFTI Ysix AxR
A3 2 E(genetically enginnered growth hormo-
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(naturel growth hormone)& =H$t e
IS ZE(new growth hormone)&
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a0z AAZE A (Machlin, 1972), &0}

Zl(Brumby, 1959) % %H(Wager®t Veenhuizen,
1978)9} A& AEEES TN i
L4 584E E7HIE A(Machlin, 1973,
peels, 1981)2.2 Xl Qlrh
w3 GH=olv %44 E(carcass composition)
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v Aew HuxHi YriMachlin, 1972;Wagn-
er?} Veenhuizen, 1978).
1980 ™ ol AR A" GH(purfied GH)
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H# 1. Some Biological Effects of GH(From
Machlin 1976)
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1. Processes stinudated by GH
A. Cell division
1. Numbers(measured as increased DNA or cell
count); muscle, liver, spleen, mammary and other
tissues
2. DNA polymerase
B. Protein anabolism
. Nitrogen retention
. Amino acid uptake
. Incorporation of amino acids into protein
. RNA polymerase
. Messenger RNA elongation
. Ornithine decarboxylase(polyamine synthesis)
C. Lipid metabolism
1. Fatty acid oxidation
2. Fatty acid release from adipose tissue
D. Carbothydrate metabolism
1. Tissue glycogen deposition
2. Pancreatic release of insulin in response to

Y WN e

variety of stimuli
3. Peripheral insulin resistance(glucose ‘intoler-
ance)
4. Plasma glucose levels

E. Mineral metabolism
1. Calcium and phosphate deposition into bone
2. Calcium turnover
3. Retention of Na, K. P.

II. Processes inhibited by GH
A. Fat synthesis and fat cell size
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GHAARL 94 1009 #e] HsbeA AA ¢
A Rats®] 108 AF F7hl o8] 243 =3
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3L AFAEE UA™ somatomeding F-F
LT 53] 8% Aoz a¥EHT Yok

GHs} 71Ete] Hs}ﬂﬂ Y 3229 BEHlE:
R I P (1A oJsiA A=
Ak GH9 73'?—"5 AR5 22 WEJHGRF)
9} AAz2E AAAAKGIF, somatostatin}®] 2
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3. 2folM MZAS 22 (Exogenous Somatomedin)

o) JiEMF x=H

Z719 ATEL A AFIEE T A

435 2 E(growth hormone, GH)® FAl: %A
9] o] @& Fu3] WIANA J4H)SE(Turman
T Andrews, 1955), <4oFA|(Brumby, 1959)%
(Wagner#} Veenhuizen, 1978)9] 2487 Al5 g
T&E FANATT RIFGYTIED.

AW S L AR d7EdgE
ZAAA RAAR ARFHE 242 (skeletal
musce)’d 48 &2 FoiEn A2 (adipose t-
issue)F AN &2 A HE A4S YEun
At A F 35 2 E(somatotropin, ST)o] 7+&¢] %
A AKlipid metabolism)°) TR E P i)
A= Etherton® Walton(1966)° 2314 review
HAh

Turman®}  Andrews(1955)&
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swine)ol GH9} FAMFH = ZA& 16% F7h
AELTE 4% FHE V15U EAAY
(carcass fat}2 21% &L ZA W H(carcass
protein)> 25% S7FEATHL HAEPow M.
achlins®] QoAM= W&g ARE 7HAGTG
B3tk A
Wagner¥®} Veenhuizen(1978)& ¥l 24
1 I 15mge) GHE AF&shed A8% A3 GH
AT E U~1659) A7 FU4 FA 20%F
7heb /‘}fr-ﬁ:rlg 14%9 #4& JEpden A
gE g9 A= dwdol 25% Y FHEHI
ol 37% @ FfrEATT ruEHAD. GH
=3 715 AL 42E AdAe
Ee ARG R4 &
ZA 4 A (lean tissue growth)7re] @i
nutrient partitioning)ell A)A FFHA o
@38 AtHBauman 5, 1982). 13
AAEA 715 oA GHe 2Aa58E
7t A vt &) BAE FEYARE &
CHHart®} Johnson, 1986). °©lARH 24 GH
AH2AFAL AT ¥ 5284y I
AoiA A G A3 3}‘3}
BEFE JojA 2uyd oiF
GHx2]E 7F&Eel oA ‘:Xﬂxl da
181 lvi(Johnson &, 1987). GHe] ©@7i%t
A (12—~289)e ¥ N3-S 7M7)
(Struempler?}  Burroughs; 1959; Wheatley 5,
1966:Eisemann %, 1986a,1989) A7t H3+e o
AU FEAEY 5345 YA X
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Wagner?t Veenhuizen(1978)3}  Johnson(1985)
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¥ 2. GH®} f—agonist®] ALZEAHEQ) vl B8 =8 1991, LeedH/d>

33 2E(GH or STH)

# e}—o} 11 2 E ( 8 —agonist)

@ Increased milk yields

@ Stimulated anabolic processes such as cell devision

and skele tal growth

@ Increased fat mobilization and oxidation
(Lipolytic activity)

@ Increased glucose turnover

® Decreased Glucose oxidation

® Increased protein synthesis

@ Increased lactose synthesis

Inhibited the transport of glucose into body tissues
(diabetogenic activity)

(D decrease lipogenic activity in adipose tissue
@ increase lipolysis

@ increase oxidation of NEFA

@ sparing of glucose and amino acid oxidation

® increased nitrogen retention

® increased fractional rate of protein synthesis(rats)
@ increased metabolic rate

elevated heart rate, cardiac output, and blood flow
@ cardiac and skeletal muscle hypertrophy
@ acutely elevated body temperature

Boyd %(1986a)9] Al@ZAzo) oJa}d A<
F7hs AlRR & FHROE g 2L g9
2k HEEA fralY AR FE2E [a lower
dose of highly purified pituitary-derived porcine
GH(ppGH)llA A8 Hudn rasigoh
FAEL kgB 60#g ppGHOl A 713 R k(16
%) AEEEL AFkgD 120 p#g oM 7MY
UTH28%). A FAF FA} FAAX(200 x4
548 AAEdAE ARYAFY 2%249
AEEE oA doldel el HA ge
A @FHo] ot

3593t kg% pGH 0, 10, 30. 0¢g-& A
AM E(barows)S AH&34A Etherton £(1987)&
HI FAFY 0pug & FAFAA N E 3%
Holup Al g & Wast 47X ggdy B
233 ct. Etherton 5(1986a)& ppGHS} -8t
Z2%d WA FS2E [recombinantly produced
porcine growth hormone(rpGH)]-2 W] m8}7] 9] &
ANEATANHN Alga e ZA (70 #/kg) BT}
BoEe FH10m/kg)dl Az FAFIctn
B3kt
o] A7 dEdTFdM(lvy 5, 1986)o1A A}
BAHZY Zae dAd Ao pGHE 3}
B FABAZE don Hi FoF R
FH e F7tE AP BasHth in vivo
NA g 4L 7T ke AL FEE
€ Rol F23H(Peel 5, 1990).
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A hAk(lipid metabolism)E ZE &0} A7A
9 Aol TRl AT LAY AAAIR
DI FET AR TEE A Aog
I USR-S,

epinephrine, norepinephrine, ¥A1H AT =2
23 &7 A3 glucagon® adenyl cyclase®] &
4& FolBE2A ATPEHH cyclic 35AMP9)
’ F7MAFIAL o)A &3] w g}
%34 hormone sensitive triglyceride li-
paseE BAIANA AWzAogRyH A%
A& FHgh

A A Z(fat cell F=5 adipocytes)t= 2 A4
Hiree fatty acids)] MEWNZ FY=o] FAH
3hte) & triglycerides 2% 2 7} Ut} A
W& 8l(lipolysis)A] ©] trglycerides= T©HA] At
oz HEso] Axdgz fEEch

ola gt AFAEoA e ALHQA triglycerides
%37, B3 8(mobilization)& NIAE $13 &
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2% AF ¥ 0% N2YULATHE ¥
doh B APie ¥F AABE, 494
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8, WEHF g(dEEH, ded
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4 EH8e &S o) o g8 A%
Axdell AFEAY, F& ABAEZREH F
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BEHNE AZg
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A7V 7] g7 el #AEEY dde Bu
= gt

GH7} ¥ifel 288 988 %‘%z‘s}i’ A=

AL olu 71&EAoU 429 GHEUIE Auja}
e FAL oA Ryl vl wEbA A&
E# 27l GHe BvYE dAstes 93 7
E gley 2EH2ANE 29 F4E A
B2X &9 GHRY o] Zidke Aoz 1y
EP At A71e) G2EY 2] i §99
GHEH|7} Z4HE do] Husx Yk

@vlfret B3AEY A

57 AAEE aglldA] BEurst o)
29 AW FE(NEFA7E 4453tz A
Fo] #AadEY. 13 BF7F AAHE AH 9
XXHJZXWWL Age] Ade) AT vtz

EE‘E?} @%94 °8‘ Eol AAY B/del o]8H
A &3 SFAA *P%E“:} uetA ol @
2 B MM oE WIE So)n
Ffoll AATHFE IEE}JJ} <59 At
Well B3ado] Hrbsa glom B o B
A7l g BSTe whge] dg A=

W AgE R Uk B3R K protected fat)9)
97 2 Fo9a53E oS53 2ok

WEgolx W E o BIAHA ¥ 2
tol A 23, FFEES 7HEE A

@ 7F1EE A7 e o 8aES A
Fol et zhojzt A (A A4 7F LA H
= /‘?;3]_:5_1 H}-\: 5—2}])

@ RIALE FAUAME)LTFY 15% A=
(A7 F AL 6~7%) AHERALW oA
o]g& &0l 7 w3}

@ AtRo] Ae ZAVbeE SR DA o)
dolA e ZAFol Yornz Alzel TElARF
E3| njEaigw A e Ak 2R

B AteY Aursleko] ol L 2wy
29 FFgol Asslnz ol ¥yFe =
SR (AU 20~30%7HA FE=A)
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E 4. A4 feist Kol Aol GH #%

B9 1BAMR

OB BB
1238 358
el v &%  BLe W& %

A = 15 31
FLAg = 1 9
N 17 42
FLEARR -2 -10
HEAE 14 18
FLBE R 5 4
AEE 21 35
BEE -3 -16
AR 20 63

Complete feed®] B A

@ul 2719 YA 7P AN, HARA
9]

OF A Y Aate] EEEL HYol g3
A& &Y

©fr el Ao aWAe A7 Ast 2
A& A7t Hag
Q@A ol FUFHY TR 2F
sto] sy oy AR I3
A= A Fo] 7MY AFY A
M FEE HE A= HERR) A
FHL A&

©BSTS BASHME Zuoly dHe AT
=Tk SEHA xS
6.BST/} HIRE =0l= &&7|H™
(1) A9 &43

wHor DAL SAGTEEL FA7
1S =93t MEEWS R
eceptor(FHZ)SF  AgMA  FEL A
gty fAdzEF ey ZHF o= Prolactin® rece-
ptore] EA7} X1 ok 28t BSTY re-
ceptore Mol e AL AT FAxA
de ZAsIyA frh
T3 McDowell 5(1984)2 BSTE A% &
o FAEH FYMA KF, 24, 95

%o
:L

195730 HAR  EEELIRHER f(sulphation
factor¥ el somatomedin)y= A Z 2 & &4
o] 2dET Je AR WAE @
A e YA U A (nsulinlike growth horm-
one, IGF)gtx B3 Slth

IGFol+= 22F9 IGF-1, IGF2%°l A1 IG-
F-10] SomatomedinZ FUEJ] Ao} LA n
Aok IGF12 2 HFol wrEolx 3
A A A SRSt Arh

9ol BST2 F935t¥ IGF1¥ ol
A 87274 Radioimmunoassay(RIA)S} 22 &4
A& A Sk

wehxd BSTES = IGF-19 248 &AM &
Aol &7E WX Zog 1#ET JYrh

Shamay £(1985)2 in vitro A A4 u] Al 9]
kol A Aeld Fmel IGF-10] DNA9) 343&
278 g FAFRAT BHFF A&
71 FaA 2E =) IGF-1(2,000 /mé) S &
e Aarate] 4, @ —lactoalbumin #¥]8] &
7he HelA gtk BastsiTh

Baumruck 5(1986)2 Blf39 RAddHoz
IGF-1°] DNA9] #4& FXAWN AZs=2 L
e 1 &) e AL FHY.

T AT AHvt @

ol

IGF-12 §vhaldgg
oAt Bustgrh

Dehoff 5(1986)2 F-$Fdol= Typel, T
vpe29] 2% 79 IGF1 receptor’} &AL ty
pe-2%:o] 10vRbE Brhastdh vl whebA
A= receptor® F7VHAIT 53] typeld]
F77t EA4 A olgta Bas .

Hadsell 5(1987)& o) fAERCR 2¥
& A IGF19 receptordA1e] Z2ge H|
TR (BT 138R)AAM= Asts HFAHA A
75% S7bE A vFF71 AAA AstEn 9l
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= A& Yepl ¥l57F IGF19 receptoro) 419
A F7ket XA S JeEdta 1 a3
Rk ol Ade BSTa#e ¥HE IGF7}
g3 e AL ZsA gAEe o

a¥Y IGFgHe 2 BSTe] 7olAel -sA4t
Z718 498 $E 91 IGFzREd] S E
o}2 sHajord A7} Wol Hol vk

EFEet #ol BSTY frAoirel zgo] Az
= 295 $EAxe A BSTEA A9
39 F7le Holx FARZ 9 43
YA o]FoAe Aoz AAAT Y}, BlG
Fo Fotdlle 2duE SFFAHLANI} F400)
TFHe ¢S glAT BST=AAdE BSTy
4z PxPA 4EA B2 ok 2
g SR AAY FFol I U=
TE Jojx oA E 72 AB3e FAEF
o] 5ol AL FHSZIE HolA ¥
Aor ndHI Jut. HAZE JE JUdL
& AFol3 FFIAAE FHe HolA gm
BSTEAo| A qt {FHFZ7I7t Rolx gt
BSTe} &9 44&F A Fox BST £
ool aRe WA @v ALE RiHL
Ak

oA {3 e JAE e AL o
Fae FZo 9 o) ol #
AHsdo) 9lz BSTE o 58 o)
Je Aoz g Yok
(2) =88F9 71

Davis(1985)°] ¢}3}® BSTE $fol Foist
A Ao 2Ry FAYEFLE 10%, FAH9 @
FFE B%7E F7HEIL FFol 21%F7F BY
_ﬁ_

o

Aol AR Ul Atk E BSTr7 &
Fe 2771032 RaEn vk, McDowell
(1984)2 FHAILF F5 35 £%F 10~12
2 647 TN R, F24, 89

A%, 7% 5 2Hstd BSTEFH719 H
AEPTHES. o] FdME HY AR Fe
< AXNHAM fAg e 25 %L
9 e 2RsAA BSTe EHE o}
BST=dd) oaix %, FRIEY it F
7Ztgch. FHgAoA9 ¥xP, NEFARE
= Z7E3 f49 NEFA YL Z7iEH

22

H 5 BSTHREJUN 7B, S22, mKS9

Bk
717Zv1 717k 2(BST) 717+ 3

K E(kg) 510 510 518

A E(kg/B) 21.42 24.1° 21.9°
4% FCM 22.3° 26.1° 23. 3%
A Be(g/kg) 42, 9? 45,40 44, 2%
7L BE(g/RH) 917 1,095° 96920
9B A (g /kg) 29.8 29.7 29.6
Sl (g/H) 637° 715° 647

. ¥E(g/kg) 49 48.7 49.4
7 E(g/B) 1,048 1,174 1,083°
GH(mg/ 1) 4.2 13.1b 3.0
Aed(mU/2) 25. 6% 18. 1% 26.1%
MAE(me/ kg/ )

W B 11 134 103

L =E 3492 449° 3182
MEFEZF (mM)

B R 3.47% 3.69° 3.51¢
EIRE MR 0172 0.02" 007
Bigik= AE 071 076 052
¥=g #HA(%)

A5 4.8 0. 752 184

L 2010 2270 1549
0 % NEFA(#M)

B AR 1932 316° 2222
BhEiRE 28.3 30.3 41.5
EhiEiRE LR 36.0° 113° 52,72
NEFA 3 9(%)

M A5 14,94%x 9 552 19, 20
R 18.66%* 35,912 23670

a b, x, y KRR BEZE(p<0.05).
i 1, 32 BSTE @A gkt

H 6. BSTERE 93 mkibsp, IRENRH 8

1t
g3 5 $FE  BSTHHE
Rk
FLIESE, kg/H 1.37  1.59*%
FEFIEAHK, kg/H 2.17  2.44%
2= C0,29 Bk, % 17.4  12.3 *

E=FHFEYCO,9 &K, % 4.7 3.8 *
=t |

A EH], kg/B 0.96  1.36*
NEFA JEnfiik B/H 3.16  5.50%
NEFA9 CO,=9Et, % 15,4  19.2 *

NEFARECO,9 HE, % 3.5 6.4 *

p<0.05, HEstelstol &
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ol4¢ Z#z2 FE McDowell & BST:
ZHo M9 FFLe FFI 2 01%01] I
ujA 3 E"” %’—15‘ AEe 71dE R
EAAh. BSTo) 93 7=
e ER%EF57ke BSTA}

h

o m[o r

A GHE Bolt WA FiEse Aol A4
83 e Ao 2dda Qv g ¥
B9 37ke Wze 499 7= d2Hn

9\17] o #o BST7) 3FE dF
= 7FeAE RAE 5 glth 3 F8o] A
A, 3H AAe dxz HFY Fe
g F7ig wshe 383 Ayl =
A717z 1353 ok
(3) N4 5¢7 =4

fFrgel RN FEL U9 BYJLe AW
ZAA Aoz ZAHL qUYA BE ( lo})
AlelE A 594854 dquxdoeg o
|5t

wEbx] f-9-9] BSTeo] et vhge $E0] A
e oA A3 wrebA GEbdch oy
Eol vl F%719 Zo] Negatived %%+ B-
STE F93¥d Aoz RE Fdo| &
AelA 1 dF NEFAY Aol HAY, =3
NEFA¢] B|719 3 $E4(imrevisible loss : IL, %
W A T ol gHE FE)o) FUHH T A3y
T ¥E FVRIKED). :1?411\1 %, A
AAZE 74 & OB Sde A9 AW
2L A A Hlong-chain fatty acid)o] B
A

Bauman ¥(1985)¢] ddel <93 BSTHH
A1¢] NEFAArshE 83%(100X6.4/3.5—100) &
7t I Al 23] Abshe 19%(100—100X
3.8/4.7-100) ZAFTHESY. o]$zto] Bste
AR Edo] Negativel B$ol= Aol 54
I AEte] Frtg xxgol} opmxihe] bzl

& ZAAA WT 315 A e R

Fol Bsta 9l

o2 A I YA Fdo] positived]
A9l BSTHEE #3188 di A= &
ATt FFE F7I4717] Wi o) /R yAF

T Z715t) o) Agde %9 NEFAREE
W3LE 2] %7 HH—\‘%oﬂ oAl AYgzFoz
& dojux] AT AR Ao 2 BS.
2 AAst L FARL FTE
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Ir
& 3y
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A, BEaiAY ma7F EE3n U Jded
L AWEAE SR ALY S A
it} 7)o+ lipoprotein, lipase, Acyl-CoA sy-

nthase, Glycerol phosphate Acyltransferase, Digl-
yceride acyltransferae 59 ®4 437} Fdt
Hdh. 9 adrenalin, ACTH, Glucagon, TSH,
Rz E, GH 52 FAAYY EiE %
Asle ANEY Z=28o|th

olf 3t T2 Zgol| &3A Hormone s-
ensitive lipase”’} 43ts FH Ao E3j7t ¢
At HH AR Aol £3#I 3
ZolA A "t

in v1tro°ﬂ/\1 Azd3 GHE e gsld 2
279 dgdd g wgAdo] JdAE. =F
Rat®] ]‘%}5_31% o] 8% AYoM= GHE ¥
ol 5} lipoprotein lipase, Acyl-CoA carboxylase,
palmitic acid synthase 5 WA £LE
Ao =37F A HLL Uk oj9te] GHE Al
B ledd oid TFAAE AHIFAAA
A H3g JAGdEFE &5t Urh

% BSTE 99 F93)4 Adrenalin(Epin-
ephrine)?] AW FL71ES ZAHHNA Y gz
TEY 20y A JE GHAE 9siA
hormone sensitive lipases 43 A2 &
Yol 7H&ETh

welx] BSTE= X]t‘ 2o z2g g

FAE HMIAAA HAFH L EE ]%94 5
AA st A el LS LAEA FEF &
gtk o] BSTel AWZAA & receptordtt
34 58 WHSAAA AAHE Aoz 1y
Hh
(4) =23 A A(Gluconeogenesis)ZF 7+ 4ta}e]
A

BSTo] 93 3

Salevd

s7he &

dlo o

F=7l= F3(lactose)B A 2
g2 FHMY EETF F
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Fol 448 249D Y& RSz . F3371) ek a8y Felzsle) 137
BSTS| %7} A&4H® #9% Ao A2 HEE o] Mo F2ekx 2] W negati-
HAFS Z/HIA EETY FFE BASK  vedwol =Y 4uh

3 7. Milk yield response to the long-term use of recombinantly-derived BST in American experi-

ments
stage of duration of FCM yield % increase in FCM
References lactation® treatment in control _—
(days) (days) (kg/days) 125 250 50.0°
Soderholm et al.(1986) 28 266 28.5 10 31 24
Chalupa et al.(1986) 28—35 294 24.2 24 22 37
Baird et al.(1986) 28—35 266 25.7 19 18 18
Burton et al.(1987) 28—35 266 26.7 14 18 15
Chalupa et al.(1987%) 28-35 ? 27.7 12 16 19
Annexsted et al.(1987) 28 266 29.8 6 23 #
mean ) 14 21 23
tsee +6.3 £5.3 £8.7

a . At first injection

b : Daily dose of BST (mg/day)
? . Not available in the reference
# . No data

¥ 8. Milk yield response to the short-term use of pituitary-derived BST, Reports since 1980

stage of milk yield duration of milk yield
lactation of control dose treatment increase
References —_—
(days) (kg/day) (IU/days) (days) (kg) (%)

Bines et al.(1980) 210 17.5 29.4 7 2.6 15
Peel et al (1981b) 74 34.7 51.5 8 3.3 10
Bauman et al.(1982a) 92 32.0 35.0 6 3.3 10
Bauman et al.(1982b) 63—132 27.5 5.5 14 3.3 12
Peel et al.(1982a) 81 28.3 51.5 10 4.3 15
Fronk et al.(1983) 245 13.4 51.5 10 4,2 31
Peel et al.6(1983) 84 28.3 51.5 10 4.3 15
McDowell 35 26.8 42.0 6 1.6 6
» (1983) 125 19.3 42.0 6 2.6 13
Lough et al(1984) 44-105 26.3 50.0 14 4.3 16
Chalupa(1984a) 120 21.8 25.0 21 3.6 17
Hart et al. 239 9.6 2.5 21 0.1 0
(1985a) 15.8 21 2.2 23

Eppard et al. 192 26.7 5.0 10 2.1
(1985b) 10.0 10 1.9 7
25.0 10 4.8 18
50.0 10 7.6 28
100.0 10 8.5 32
Richard et al. 20 36.2 50.0 10 2.2 6
(1985) 60 34.6 50.0 10 4.1 12
French et al.(1986) 104 27.9 5.0 8 4.5 16
Lough et al.(1986) 244 21.5 50.0 10 3.3 15
McCutcheon and Bauman(1986a) 17.7 25.0 12 4.9 28
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I 9, Effect of the bST treatment on content
and composition of milk fat compared
with those of control cows;results col-

lected from literature.

Attribute Result
Total fat Similar
Refractive index Increased
Properties of Similar
Short-chain fatty acids
Reduced
Medium-chain fatty acids Simitar
Reduced
Long-chain fatty acids Simitar
Increased
Long-chain unsaturated fatty acids Simitar
Increased
Cholesterol Increased
Reduced
Phospholipids Reduced

At high bST dose and negative energy balance.

T 10. Effect of the bST treatment on content
and composition of milk proteins com-
pared with control ; results collected from

the literature.

Attribute Result
Total protcin Similar
Decreased
Increased
Casein content Similas
Decreased
Relative casein composition Similar
Whey protein content Similar
Increased
Decreased
Relative whey protein composition Similar
Casein : total protein ratio Similar
Decreased

8. FDAQ| BSTH2IE £0IA L2 £R9
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TOiE S si71e] 4th 7|1F

L. BSTE AdliA Astso] B&#As golop
L=

2. BSTx &5} 3 (species-specific)o)oof &
AAL FAERAGE AZAA #1848 ER)
oo} it}

3. BST= $fudA ARWH3E Yos|x &
ofof gt}

4. 2HAEC] & 2% AP BSTE HHsho
oF gl

E 11. Requirements for general use of STH in
dairying

Safety
+ animal
» application matches animal welfare requirements
+ evaluation of minimum dose causing adverse
effects
* no metabolic, mammary and reproductive diseases
* consumer '
+ genearal considerations
+ dairy industry
* no adverse milk processing effects
Practicability
+ stable compound
* long-acting divice
- reliable release under various conditions
Economics
+ general monetary retun
* requirements for genetic production potential of
cows, especially of primitive breeds
- stage of lactlation
Nutrition
. possible recalculation of optimal diet require-
ments
» impact of various situations of feed supply;
especially limited supply
Environment
* additional stress by increased production
* impact on production in extreme climates such as
heat
Surplus production
+ economical feedback
* social impact on dairy farmers
Genetics
* possible interference with gencetic evaluations
* new breeding systems
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