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Abstract : The present study was carried out to examine the sustained release effect of the implantable
bovine somatotropin (SRI-BST) formula. In the blood profile test in steers, the bovine somatotropin
concentration in serum by radioimmunoassay showed the peak concentration on the first day after the
implantation of the SRI-BST formula, and concentration proceeded for 5 days (p <0.05). The insulin-like
growth factor-1 concentration showed the peak concentration on the seventh day after implantation of the
SRIF-BST formula, and concentration proceeded for 10 days (p <0.05). The glucose showed the peak
concentration on the first day after implantation of the SRI-BST formula, and concentration continued for
3 days (p<0.05). The blood urea nitrogen showed the lowest concentration on the third day after
implantation of the SRI-BST formula, and concentration continued for 7 days (p < 0.05). These results proved
that the SRIF-BST formula was the sustained release effects in steers.
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PEG £ 5g& 50 ml9] conical tubeol] ¥, & £
TASA EJAIZIL 284S AU & HHoE 4

7d 3mm2| stainless steel ball S A&} vortex mixer
oA 3t w4 A S st AxE £FE 25
mgS A 7Fste] €14 7] (EK-0; Erweka, Germany)S ©]&
sle] Z170] 3mm, Zol7} 3.5 mme! S HepHo =
Az, o] 2 A Alz=H Y2 poly L-lactide(Inherent
viscosity 0.99 dl/g in CHCI;)$} pluronic F-682 ¥ &
M-S A Z3} Hi-coater(HCT-30; Freund, USA)YE A&
slo] H 3Tt

Blood collection for assay

AFol 350-450 kg S=ER] WS- 4ntE]E ARE-S}
of mhE] g o] 4 Y BST A4 AlY 250 mg(AE W =
shEl BST €% 200mg)S W7ol 3.4 mm, £7 ] 4.5
mm, 2] 55 mm<] FAF o] £2HE implant gun(Revarol
gun, Australiayg ARE-ste] A7 915 sl A st
Atk @A AZ AF e Fol HA, FoA F 1, 39,5
d, 7Y, 109, 149, 18%, 219 ¥ #2& 6ml
Vacutainer(Becton Dickinson, USA)2} 21 G 1.5 inch blood
collection needle % needle holder(Becton Dickinson,
USA)E AHE-3te, HAE H&-9-5 B3l g™
oA def o 6mig ANFSIAT AFE A2 A4
st 95 BEalen, 24 A7k WEste
LR A

g3 f BST s= 24

BSTS Bjodine ¥4

1 mg/ml BST standard sample(UCLA Medical Center,
USA) 1tubeE AW Zof FH|StA, 71%e 0.5ml
microcentrifuge tubeoll A4 7S 7FslaL oo =
HE [ mg/ml] 3 pul BST stockS 7FATh. ©] tubedl 0.5
M phosphate buffers 20 uE F7}sFA . 50 pl micro-
syringeE AH&-3 'iodine(Amersham Phamacia, UK)Z
Sul Fsted o] wbed EATE ©] tubeell 0.4 mg/ml
chloramine-T(Sigma, USA) 10 pl& ¥ 45% 52k -3
AFHT. 7]9 1 mg/ml sodium metabisulfite(Sigma,
USA) 20 mlE W32 24 29A E§ete] vHAIF T

Jodinec] ¥A] € BSTS] £

Sephadex G-25 prepacked PD-10 column(Amersham
Pharmacia, UK)®ll 0.1% bovine serum albumin, 150 mM
NaCl, 25 mM Tris buffer(pH 7.5)y% E21F¢] column W
5 AUE §, FA o] Ed 84S ©] columnel
A 7kste] ook 29 o 150 mM NaCl, 25 mM
Tris buffer(pH 7.5)8 A&EZH o Z 7Hl, 1ml9 0.1%

bovine serum albumin, 150 mM NaCl, 25 mM Tris buffer
7F AN A 50702l 10 ml*2] borosilicate glass
tube(Corning, USA)®l 10W24 fractione AT ©]
tubeS X8 T3 T 10 u® 3] automatic gamma
counter(1470 Wizard; Wallac, USA)Z =7 3}5 o,
radioactivity7} =& % 79| fractionS =g} 20 p¥ &
F3l 1.5 ml microcentrifuge tubell Z}z} €A, o719
1% bovine serum albumin £ 20 ul& 7}t oM,
TFAl &7]90 10% trichloroacetic acid &< 40 plE 713}

X8 E34et & ice batholA] 301 o] WHEAI AT
Bt 3 4°CoA 14,000 pmo 2 1087 44 B
AAES]} JFNS E2s] 2+ gamma counter
2 radioactivitys &gl AW E] A7kl 95% ©]
23] radioactivityS YERE 7 7HS 4]0 A1-&-35193 ).

ol =
AR

g4 24 W

Total count tube®} blank tubeE T=H]3}] radioimmu-
noassay(RIA) bufferCd A<= 1191 5g bovine serum
albumin, 100 mM Tris buffer-100 ml, 4 M NaCl-37.5 ml,
10% Tween-20 5 ml, 10% sodium azide-2 ml®] E3I¥ &
o) 200 plE, 28] T zero standard tubeol= 100 WS A
2T} Referance standard tube®ll= 1mg/ml sodium
metabisulfite 82 100~0.2 ng/ml Z+2z}F 100 pl2 ¥}
o, A% A= 100wy EF3te] gol FoArh
Blodine® 2 ¥ XA ¥ BSTE RIA buffer 100 ulg
15,000-20,000 cpm®] === S|AAI7] A4S TE tube
o 100 WA 2} $F3ATh Monkey anti-BST antiserum
(UCLA Medical Center, USA) 1 vialS RIA buffer2
150,0008] 145 -84 total count®t blank tubeE Al
93t BE tubedl] 100 p AYFATt BE wbeEs
o E3tete] A2oA 24x]7F WEEAF T 29 v
total count tubeE A€ 3t ZE tubeell goat anti-money
IgG antiserum(Cappel, USA) 1 vial& RIA buffer2 100
w34 A171 €< 100 ul normal money whole serum
(Cappel, USA) 1 vialZ 1,0008] 3]4] A]71 &4 100 ul
Z1zE AAFAE A8 EF T A4 ThA] 244 7F
HES-AIZ1 & total count tubeE A|2]3IaL, BE tubeol
6% polyethylene glycol 8000, 150 mM NaCl &8 500
pl 2FeAeh A" £ F 4°CAA A7 v &
total count tubeZ A€t ZE tubeE 3,000 rppmSZ 4°C
oA 3027 AAEE Skt 4EAE HE L total
count tubeE X $I3|A] gamma counterZ radioactivity S
=48t

A3 24 W3
Zero standard, reference standard®} &g 2] HF cpm
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g Axtsle], ALk blanke] cpm 7S WFEA L, zero
standard®] cpm@t L= U9] % specific binding %+
Alet AT, 2t reference standard®] % specific binding
S yE2 2, 7} standard®] EEE xF5 22 3t £ F
Aeg gy, A7 37 B4 WHOE fittingdhod
calibration curveE ZHTt}. ©] calibration curveE ©]-8-3f
E3 sample®] % specific binding®]] 3T & F=E

3L, 4ol FE7} reference standardFE =X T EO
d%2 RIA buffer® 3|43} standard &% 77
FEEE o, g4 BlFE F3t sd v=E
at3let. o] FA Xl €3 BST s ©]4 % BST
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83& L insulin-like growth factor-1IGF-1) ST
Coe

IGF-19] ®jodine ¥4

10 pg lyophilized IGF-1 sample(receptor grade; GroPep,
Australia) 1 tubeZ ZAWo] 100 ule] 10 mM HCIol| £-3
3] To] FH|3kaL, 715ESt 0.5 ml microcentrifuge tubel]
°] IGF-1 &9 10uE FH3Arh ©f tubeo] 0.5M
phosphate buffer& 20 ulE 7}kl 50 ul micro-
syringeE AH&-3 '“iodine(Amersham Phamacia, UK)Z
Sul Fstd o] wbedd ETE ©] tubeell 0.4 mg/ml
chloramine-T(Sigma, USA) 10 ulE ¥ 45% &<t uh$-
AF Y. 7]9 1 mg/ml sodium metabisulfite(Sigma,
USA) 20 pl& @il ZAI2HA E3ste] REGAI AT

Jodineo] EA|E IGF-19] £

Sephadex G-25 prepacked PD-10 column(Amersham
Pharmacia, UK)ll Zd#|<= 1 19]] 1% bovine serum albumin,
4M NaCl 37.5ml, 1 M phosphate buffer 10 ml°] >~
|AE EeFo] column WH-E AYF F, A g
o] Ext &H& o] columnol] HAF 7}sle] FUch 2
T} phosphate buffer salineS A|&H 02 713)], 1 ml9]
0.1% bovine serum albumin, 150 mM NaCl, 25 mM Tris
buffer7b A4 A= 50702] 10 m%2] borosilicate glass
tube(Corning, USA)ol| 10984 fractionS WHQET} ©]
tubeE F& EF3E F, 10 ul® 3 automatic gamma
counter(1470 Wizard; Wallac, USA)E =743},
radioactivity7} =& 2 719] fractionS =} 20 pA &
F3l 1.5 ml microcentrifuge tubedl] Z}2F €A, & 7]0]]
1% bovine serum albumin &< 20 ul& #718tR o,
o}A] ©3710l 10% trichloroacetic acid 8- 40 plE 7}s}
o] 8 53 F ice bathollA] 308 o] WHSAIF T
Hkg-o] Fuk 5 4°Col A 14,000 rppm o2 10827 L4l 2

S 4 gamma counter
2 radioactivitys Z4 3t HHE9 E4%k0] 95% ©]
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¥4 A|59] acid-ethanol extraction

5 ml9] microcentrifuge tubeo] B3 A5} RIA buffer
(1173A14=1l 0.2 g protamine sulfate, 1 M phosphate buffer
30 ml, 250 mM EDTA 40 ml, 10% Tween-20 5 ml, 10%
sodium azide 2 ml°] H7I=Eo] U5 S0 WS LI
E3}sk9Att. Absolute ethanolZ 2N HClo] 87.5:12.5¢]
HlE(vv)E E4F 89 400 plE 7t " &3t
A0 4 3087F WAISIATE 4°Coll Al 10,000 rppm S 2
5%7F A4 EElekaL, 35 250 plotk 0.855 M trizma
base 100 & Sl SSAIAHTE o] F3hd AES
14,000 pm -2 4°Col|A] 527+ L4 28 &, RIA
buffer= 89 &]X3te] A EE ARSI

AE 4 WY

Total count tube®} blank tubeE Z=H]3}e] RIA buffer
200 plE, 22]3L zero standard tubedll= 100 ulE
t}. Referance standard tube®ll = 100 w/v % trichloroacetic
acid 898 50~0.1 ng/ml& ZHzF 100 p Wl o, &
A A= 100 uh¥ 2531 gof FUek. lodineS
2 %A% IGF-1< RIA buffer2 100 plg 15,000-20,000
cpm®] HEZ SHAIZ] GAS BE tubeo] 100 ul¥ A
¥ 31T}, Rabbit anti-human IGF-1 antiserum(GroPep,
Australia) 1 vial& RIA buffer= 40,0008] 3|43t &Y
< total count®} blank tubeES A2 ZE tubeol] 100
pld ATk BE tubeE R8st 4°ColA 16
A|ZF RESAIH T 27 T2 total count tubeS A <] SH
EE tubedl] goat anti-rabbit IgG antiserum(GroPep,
Australia) 1 vial2 RIA buffer= 508] 3]4] A]71 &
100 plz} normal rabbit serum(Cappel, USA) 1 vialS 58}
A Al 8 100 pl ZH2E AT I £ &
4°CoA HA] 1AIZF HHEAIZT 2, total count tubes Al
9J8kal, & tubedl 6% polyethylene glycol 8000, 150
mM NaCl €945 500 pl¥ A=At G £ &
4°Co A 1A)1ZF ¥H8- T total count tubeS A| 9% BE
tubeS 3,000 pm o= 4°ColA 3087+ 94122 &)
FZF NS ¥ 3L total count tubeE EFS|A gamma
counterZ radioactivityS 793151t}

Az 4 WY

Zero standard, reference standard®} 2] HF cpm
e Akt ALk blanke] cpm FHS #WlFAIL, zero
standard®] cpm#FSZE U] % specific binding 7S
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Al AHeA ). 7} reference standard®] % specific binding
yEO 2, 7} standard®] FE=E xFO 2 3l BE =
[e)
=

o
AE a8, A3 37 4 WHoR fitingdho
calibration curveE ZZHT}. ©] calibration curveE ©]-8-3}
I3 sample®] % specific binding®l] =& TES

3R o, Aol F%7} reference standards =X Tl =
o ¥HHS RIA buffer2 34138l standard % 77F
off IFHEE 3R eH, |4 wjl4E 3l dlT &
£ TslSith olFA ezl €3 IGF-1 $&E o4 ¥
BST &4 AlY o dxp Fo] 3 72F A1de] 4
IGF-1 =0 73 1078& 918 tests AASIAT

83A Wl glucose ¥ blood urea nitrogen(BUN) &=
L

34 U BUNH glucose?] T #49S #1351 vitalab
selectra 2 analyzer(Merck, USA)S A}F&3}o] glucose
dehydrogenase method(Merck, Gluc-DH method, USA)<}
glutamate dehydrogenase method(GIDH method; Merck,

USA)E #4313t} o2 A 73171 @ BUNZ glucose

FEE o] BST AEA AFo] T8 &, zF A7+
off 317 84 Wl BUNT glucose =9 Fo] d &

% Wl BUNZ glucose 552 24 AAS F3ll ttest
£ A
& o}
Fig. 12 o2& BST A&A AE
€ 2% Ul BST =8 54 A4=A £ § 19
R 3 Fro] =EEAtyt 10dA0l £ A Fo
2 BAFEAY. 23y o] A BST 529 &3 #<
4 e Aole T F 59704 YERITHp < 0.05).
Fig. 2& o|2¥ BST A&A AR Fof T A7l o}
E ¥4 W IGF-1 558 4% 2HEA, Foq $ 7
I EEY] EEEthE 14YA T H o
5 9deh 28y Toq A IGF-1 =9 33 +
Aol F 104714 UrEPr}ﬂr(p<0.05).
Fig. 32 ©]218 BST A&A A& Fo] 3 A7k tn}
2 8 Y glucose =5 Y3 AAEA, Fo &
Aol Hi Fxol =it 794 Tl A
o2 BEAHAJY. 28y Fo A glucose F=9 it
I FoA Ade Aol Fo & 3U7A] YeltHp <
0.05).
Fig 4= o]z\]‘&ﬂ BST
£ g3 Y BUN &
wol| A

o] F Azl

A
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A& AF Fo] 3 A7k o
w8 248 292N, Fol 7 39
Fro TE £ 10870 Fo A FEo=E
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Fig. 1. Serum concentration of bovine somatotropin (BST)
in steers receiving sustained release implantable formula of
BST (200 mg/head). Results were expressed as the mean
and standard deviation of 4 steers. “The values were
significantly different from initial value (p <0.05).
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Fig. 2. Serum concentration of insulin-like growth factor-
1 in steers receiving sustained release implantable formula
of bovine somatotropin (200 mg/head). Results were
expressed as the mean and standard deviation of 4 steers.
“The values were significantly different from initial value
(» <0.05).
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Fig. 3. Serum concentration of glucose in steers receiving
sustained release implantable formula of bovine soma-
totropin (200 mg/head). Results were expressed as the
mean and standard deviation of 4 steers. “The values were
significantly different from initial value (p <0.05).
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Fig. 4. Serum concentration of blood urea nitrogen (BUN)
in steers receiving sustained release implantable formula of
bovine somatotropin (200 mg/head). Results were expressed
as the mean and standard deviation of 4 steers. “The values
were significantly different from initial value (p <0.05).

259, 2eh} Fol 2 BUN =
S Aol Fol F

o] gk} foli
79714 YehsThp < 0.05)
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BSTE @iz ofEo|mg g Foishd 43t &
2o Qg #3 FEo] LS Ao ERE FAR
Fojatolof alar, WRk7]7F MU AIZE el HA] kol
A ARt of gtk (11, 16]. 22| BSTE FE&9|
AT Bosprldle B BT Hol o] A&A AP
S A7t Qdoh & o2 FAR ERSle] A58 AR
S Metaat AEd oA} AsA 55 ol&dte]
g FARAZE AFHAT o] 78 FAMRE 27 WBE
a3t - sopstel X4 gt e e X&E A
Efs}b Ao® WIE I ATk [11, 13, 14, 24, 28]. &=

2 AFENAM = somatotropin®] A& 35 o AA|
le SPEA &3-S A BH|slaA) sk AT-Eo]
T A=, Alzartell A ek A A9 7122l
osmotic pumpE AHE-ste] A= HX| &) FA B AR
28 A5 APE AAET 2, 3, 19, 27). B HS
o= ol wE FEHsH AlFS AT
[22]. 23U o]F 7|FELS Y3 F&2 oAA7|L
AAsNoF a4, AY 7179 Fhe] rkehe el 9l
th 28 EE 2 AfoA MEdt o]2] AFe 9o o
A& Btz Ay 7R A% ade #AY,
A Bl ZEAS} pore EES ARE-SIe] [21], BST
9} PEGZE o|Fojx Hl& FH3tz A o] AA
3] BSTE EHIAIZIAL AlZke] Aubd A Well 55
= Aol Slol &4 AAZE D2 giths Zlelth

222831 o] AgoA] FoJF BST 200 mge] &2, H]
= H]§-$olA 6.7~200 pg/kg/day SFO 2 TRYSHA B

FFo] YA [7, 12, 20], B Ao HY gFo
2 FHEE 3040 pgkg/dayS 71522 HA AT [7,

12]. &, 35 ngkg/day 832 71502 14U §%S
S Ei=

o] A3 AxoA] 3 BSTS IGF-1 =2 8%
profilel A peak time] =}o]7} YER=d], Cohick &
o] AFAME FAME SR &€ BST/F Fo€
= "3 U IGF-1 FE7} 5~7A17F A AE o F71E
Aok Busk ot [5]. o]d e TE BST AlY
55 7S W AR JEpaL =T, BST
7} 2k A IGF-10.2 HgE]o] o2 ol s e #A

9] A1 & K (lag effect)2} L B3} )T} [22, 24, 28].

T3 BSTE £ Al % glucoses=9] S71et 8%
BUNEES] rae o] #3504 Bas ZAXH AL
8588 S7MA A olux e o Bo] Az,
7o ok A wmdS s s Slsl o
N ) A4E U Bol ARFERE Yehe @elgta
B QT [4, 15, 22]. ¥ AFoA AR ©]AF
BST A|&A4 A¥ = 83 glucose =5 2 A 59 A
&Aoo 7 Z7M 7], 94 BUN 5% d5Y 713
A&EH 02 AT BRE HHE AEE A&Ho|a &
£Fog $8E g duEn. 28y gos9)
Aol oA A &H FF A kel Wskse] 4% &
sk AL E& Pl Flefsex] FIR B B
AAAR Aol Bag Aoz Azter)

i

0_\_,

7 =

E Ao ALgE o123 BST A& A& @3 W)
BST T&+ 5947HA A& 2345 Yerd o, IGF-1
FEE 10471 A&A 235 e AT (p <0.05). T
st &4 glucose EEE 3Y7HA AL TIE UE
o1, BUN 5% 74714 &4 &35 Jepfidtt
(»<0.05). °]9} 2 AFAEZ |43 BST A&7 Al
L B G0 & a3t AHEAT

mp
o

k)

1. 93, Somatotropin ©]2] A& MLz} X423 W=
a3} o]kl A] 2008, 48, 27-32.

2. Azain MJ, Kasser TR, Sabacky MJ, Baile CA.
Comparison of the growth-promoting properties of
daily versus continuous administration of somatotropin
in female rats with intact pituitaries. J Anim Sci 1993,
71, 384-392.

3. Azain MJ, Roberts TJ, Martin RJ, Kasser TR.



12.

. Gallo

=

Comparison of daily versus continuous administration
of somatotropin on growth rate, feed intake, and body
composition in intact female rats. J Anim Sci 1995, 73,
1019-1029.

. Buonomo FC, Klindt J, Yen JT. Administration of

porcine somatotropin by sustained-release implant:
growth factor and metabolic responses in crossbred
white and genetically lean and obese boars and gilts.
J Anim Sci 1995, 73, 1318-1326.

. Cohick WS, Plaut K, Sechen SJ, Bauman DE.

Temporal pattern of insulin-like growth factor-I
response to exogenous bovine somatotropin in lactating
cows. Domest Anim Endocrinol 1989, 6, 263-273.

. Collier RJ, Byatt JC, Denham SC, Eppard PJ,

Fabellar AC, Hintz RL, McGrath MF, McLaughlin
CL, Shearer JK, Veenhuizen JJ, Vicini JL. Effects
of sustained release bovine somatotropin (sometribove)
on animal health in commercial dairy herds. J Dairy
Sci 2001, 84, 1098-1108.

. Crooker BA, McGuire MA, Cohick WS, Harkins

M, Bauman DE, Sejrsen K. Effect of dose of bovine
somatotropin on nutrient utilization in growing dairy
heifers. J Nutr 1990, 120, 1256-1263.

. Etherton TD, Bauman DE. Biology of somatotropin

in growth and lactation of domestic animals. Physiol
Rev 1998, 78, 745-761.

L, Bailoni L, Schiavon S, Carnier P,
Ramanzin M, Andrighetto I, Bittante G. Effect of
slow-release somatotropin on the pattern of milk yield
between and within injection intervals. J Dairy Sci
1997, 80, 46-51.

. Gallo L, Cassandro M, Carnier P, Mantovani R,

Ramanzin M, Bittante G, Tealdo E, Casson P.
Modeling response to slow-releasing somatotropin
administered at 3- or 4-week intervals. J Dairy Sci
1994, 77, 759-769.

. Hammond BG, Collier RJ, Miller MA, McGrath M,

Hartzell DL, Kotts C, Vandaele W. Food safety and
pharmacokinetic studies which support a zero (0) meat
and milk withdrawal time for use of sometribove in
dairy cows. Ann Rech Vet 1990, 21 (Suppl 1), 107S-
120S.

Hancock DL, Preston RL. Titration
recombinant

of the
dosage that
maximizes the anabolic response in feedlot steers. J
Anim Sci 1990, 68, 4117-4121.

bovine  somatotropin

. Harn NR, Jeng YN, Kostelc JG, Middaugh CR.

ot
ofy

14.

15.

17.

18.

19.

20.

21.

22.

23.

Spectroscopic  analysis of highly concentrated
suspensions of bovine somatotropin in sesame oil. J
Pharm Sci 2005, 94, 2487-2495.

Hartnell GF, Franson SE, Bauman DE, Head HH,
Huber JT, Lamb RC, Madsen KS, Cole WJ, Hintz
RL. Evaluation of sometribove in a prolonged-release
system in lactating dairy cows--production responses.
J Dairy Sci 1991, 74, 2645-2663.

Hodate K, Ozawa A, Johke T. Effect of a prolonged
release formulation of recombinant bovine somatotropin
on plasma concentrations of hormones and metabolites,
and milk production in dairy cows. Endocrinol Jpn

1991, 38, 527-532.

. Hu OY, Chang WC, Yang TS. Pharmacokinetic

properties of recombinant porcine growth hormone in
pigs. Pharmacology 1995, 50, 63-68.

Jenny BF, Grimes LW, Pardue FE, Rock DW,
Patterson DL. Lactational response of Jersey cows to
bovine somatotropin administered daily or in a
sustained-release formulation. J Dairy Sci 1992, 75,
3402-3407.

Kajkowski EM, Price LA, Pausch MH, Young KH,
Ozenberger BA. Investigation of growth hormone
releasing hormone receptor structure and activity using
yeast expression technologies. J Recept Signal Transduct
Res 1997, 17, 293-303.

Klindt J, Buonomo FC, Yen JT. Administration of
porcine somatotropin by sustained-release implant:
growth, carcass, and sensory responses in crossbred
white and genetically lean and obese boars and gilts.
J Anim Sci 1995, 73, 1327-1339.

Lemal D, Renaville R, Claes V, Ruelle L, Fabry J,
Burny A, Underwood LE, Ketelslegers JM. Effect of
pituitary somatotropin injections on plasma insulin-like
growth factor I and somatotropin profiles in growing
heifers. J Anim Sci 1989, 67, 2715-2723

Pineda LM, Biising M, Meinig RP, Gogolewski S.
with
membranes. III. Effect of poly(L-lactide) membrane

Bone regeneration resorbable  polymeric
pore size on the bone healing process in large defects.
J Biomed Mater Res 1996, 31, 385-394.

Roeder RA, Garber MJ, Dalke BS, Kasser TR,
Veenhuizen J, Schelling GT. Effects of recombinant
bovine somatotropin implants on serum concentrations
of somatotropin, insulin-like growth factor-I and blood
urea nitrogen in steers. Growth Regul 1994, 4, 101-107.

Sadaf S, Khan MA, Akhtar MW. Production of



24.

25.

26.

H]§-9-0]| 4] ©]2] 3 bovine somatotropin ] /3 A3 2] blood profile test 15

bubaline somatotropin by auto-induction in Escherichia
coli. Biotechnol Appl Biochem 2007, 47, 21-26.
Slaba J, Krejci P, Skarda J, Huybrechts LM,
Decuypere E, Herrmann H. Plasma profiles of
somatotropin and IGF-I in diary cows following
application of two preparations of recombinant bovine
somatotropin in a sustained release vehicle. Physiol Res
1994, 43, 37-43.

Trepod CM, Mott JE. A spontaneous runaway vector
for production-scale expression of bovine somatotropin
from Escherichia coli. Appl Microbiol Biotechnol
2002, 58, 84-88.

Warren WC, Bentle KA, Schlittler MR, Schwane
AC, O'Neil JP, Bogosian G. Increased production of

27.

28.

peptide deformylase eliminates retention of formylme-
thionine in bovine somatotropin overproduced in
Escherichia coli. Gene 1996, 174, 235-238.

Yen JT, Klindt J, Kerr BJ, Buonomo FC. Lysine
requirement of finishing pigs administered porcine
somatotropin by sustained-release implant. J Anim Sci
2005, 83, 2789-2797.

Zhao X, McBride BW, Trouten-Radford LM,
Golfman L, Burton JH. Somatotropin and insulin-like
growth factor-1 concentrations in plasma and milk after
daily or sustained-release exogenous somatotropin
administrations. Domest Anim Endocrinol 1994, 11,
209-216.



