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ABSTRACT

Sixteen ruminally cannulated Korean native steers (Hanwoo; 626.2 £47.72 kg) were used to investigate the effects of polyclonal antibodies
against abdominal (AAb) and subcutaneous adipocyte membrane proteins (SAb) on ruminal fermentation patterns and blood metabolites. The

body weight (BW) of Hanwoo was decreased 2-weeks after AAb

and SAD injection, BW reduction was also observed in control and

non-immunized serum groups, indicating that stress induced by other factors (e.g. blood sampling etc.) rather than antibodies injection may
affect the BW reduction. Antibodies treatment did not affect (P > 0.05) rumen pH, volatile fatty acids and ammonia-N concentration. The
ranges were similar with typical ranges of those in Hanwoo. Compared with control, blood urea N concentration was decreased in AAb group
and increased (P < 0.05) in SAb group before antibodies treatment. However, none of the groups were significantly (P > 0.05) affected at 2-
or 4-weeks after the treatment. Concentration of plasma glucose in the non-immunized serum group was significantly higher (P < 0.05) than
the other groups at 0-week after treatment. However, antibodies treatment did not affect the concentration of plasma glucose. Concentration
of plasma triglyceride showed no difference (P > 0.05) between the groups and ranged from 11.4 to 19.9 mg/dl, which is the perfect range of
plasma triglyceride of Hanwoo fed concentrate based diets. In conclusion, these results may indicate that the present AAb and SAb have
safety in nutritional physiological metabolism in Hanwoo. Further study on in vivo fat reduction of the antibodies against abdominal and
subcutaneous adipocytes PMPs of Hanwoo is required for inedible fat-reduced high quality beef production.

(Key words: Hanwoo, Polyclonal antibody, Ruminal fermentation, Blood metabolites, Fat)
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= W (Nassar 5, 1991a, b), ZHA] (Kestin 5, 1993; Choi

JeakElsty o7 FEo U A FHE AAY F 9 Lee, 1996; Choi 5, 1998)Z FfistAl =, $-2ut
Ao] wix et GARH Fe] FThet TAle BAAY 5 g af FEQD 9 (Choi T, 1997)dAE AIEEHIATE
7R AAe] S7ke EHkeo] &% sl WolA|7] g, Choi 5 (2008)> EFYY] (A1, A1, 1M, #H, 2%
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Fig. 1. Experiment outline for investigating the effects
of immunization of antisera developed against
abdominal or subcutaneous fats from Korean
native steers (Hanwoo) on ruminal fermentation
patterns and blood metabolites in Hanwoo.
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kit

7. 4] U OE 3 "AHAIESE B4

(1) 2HF2l pH, VFA 5 ZZL{0}
9L A FAF A, FAFAL F 25 2 4THE
S 7zt QFHEdon, Abmgo]l 308 Hell oAz

samplingS AlZFo. 2 Algge] F 1, 3,5, 7 Al HE
A FH 872 cheeseclothZ ZHeFo] A5 JAE AA
shdth W9 pH 542 Wkl AF SA] pH meter
(Coming Pinnacle model 530 pH meter, Artington, UK)E
ol gate] AAlshalc.

kA X ksl (volatile fatty acid, VFA) |33k W
NS 879 cheeseclothZ 73t & mA=Eo] &3S
AA717] 918 919 Smld HgCl, 0.05mlE 3 7F8lal gas

#2418 913t internal standardo] pivalic

0

chromatography (GC)
acidE 0.2ml ¥ vortexing 3FATE I ¥ sample= 3,000
rpmoll A 2087 AR shar FE whE FHake] 15
ml microtube®] ¥5HIH—70C) ATk VFA 4 Al
= sampleS 353F0] 12,000 pmell 5387+ 94 H]3k
Al d590E F5ke] Erwin 5 (1961)9] WHE o]8&3k4]
GC (Varian model CP-3800, USA)= #213}%It}. VFA &=
S VFA 41‘9.014/] 743]:%{4 ]:]]_u_o}o:] @ZJO]_Oﬂ 01]%
VFA 37892 5% metaphosphoric acid, 0.1% iso-butyric
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Aok

otjo}l $+EFS Chaney®} Marbach (1962)2] W o=
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of 5&3F dA e | AT 0.02miE FH 5k
color reagent®} alkali-hypochlorite reagentS 1 ml%

5 37CoA 1523 AR A ¥ ST

phenol
A
s mlE
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L EFEA (FEYl EFEN (S5, 5 10, 20, 40mg
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(TG) &%=E Agst AE44]7] (CIBA-Coming, Express
Plus, USA)E ©]-&3sfo] A3t
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AFE @ avhs 7H FALS ERlEe]
Choi 5, 2008). w&lA, ¥ oAM= A 7t
LT S i e P =

A A FAF Al AR F
Aolt}, A= Ag7]e] AlsA HFE T vl
FAl A A AA (Treatment 3EA]) ©]F AbRAF

|4 02 FHase Ao vehd A Ao A
2 A8k ggFo] ofe} AlgAA o Wt AMEAS-7] U
1] 90% Alghaol= yepd d/doln) | Tk 1 F3ke] A}
SEAFAZFS AvEE gz 2@ v dd Ao A
SAFAZFE 2 A AT (AAb 2 SAb)lA] ThA
oA 1§ 3|EEo ANFFE A@ET7HA 2 A=
ZF Bolgh xfolE YERNA] &tk 2 Aol Aot ol

= o2 A gEE Al 93] AR
A8 e A97F oAb BarsEolA ¢k
=0, Futter 5 (1992)2 Wistar 3ol A3zl thsh
dAE A Ay, FAAT AR AFZo] 2T
frojd o= FFastal, FAAETY] ATE

B3 o™, Flint (1998) 9! Zucker ratol
Aelgh A5, AbRAAF O] oF 40% A
HAFAL & FIHS A F= v
Yeldiigta sl sulell A= Baek®} Choi
(2002)= FHAE o]&3 AFolA 2AF AL =& &
Al A Al FAA TN AA ] AFRAFHZEY] A
E Yehiow AA; sl E o] AdFR Al 72 A2t
ztol= gles Harskgint

2 ATFA ghgol] A AR FAL AHE]E AAb Y
SAboll tiek FAIF o] AT Wk Fig 33 Pl FAg
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2. Effect of immunization of antiserum developed
against abdominal or subcutaneous fats from
Korean native steers (Hanwoo) on feed intake
in Hanwoo.
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S| 5SS & ATk AAAE F AT At
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sampling & TFE 29219] stressoll &Jdh AAIH AT A

S

?l Fleow Azt w3 A FAF AP F 45321

© APATAA AR R ATl 3aHes Ao
2 A B AFeA AFEE AAb 2 SAbE FH9-o] A%
o EWal 88 wxx] ¥ Aoz AlEEUl Back
(2004) - AAALS o]&3 HEE A T A
oM - AR s FA| FAF Al 9] ATl 5ol

o] Astsh

FARI Ea % HE e A9 APAE
AFAT Gao] dig FAS o5 AFNNE B

A7t F=e] Al Solg 4
131519} (Baek 5, 2007).

wEhA, AFEAAHE 2 AT ¥g A9E 2 oo,
A a4 olF F A AT BT FH
FA Aot v R Fog AlRE B
i, dukgor A2 dxg #AAE 9
Al Wstol]l glojA A7 Zfo]7h
F- 8 AAY A A Al gk g S A
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Fig. 3. Effect of immunization of antiserum developed
against abdominal or subcutaneous fats from
Korean native steers (Hanwoo) on the change
of body weight in Hanwoo.
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AH F pHrt #asy] AlFstel Al F 6hr
o WA 7k AE A9 NS pH A S
AA T B A FAE A A5 FoA
= UERA QTHP > 0.05). EEEF 3] Al
A Al 2 AT FrolA] Afel7h yEhA]
P > 0.05; Fig. 5). Ab& 45 A 0 hredh ALR

fz

)
ﬁmﬁﬂw
d36 > 0 kg

10

F k9] pH7F "olAE AL B AgolA Foldk AL
o] FFALE HFo] 7] wlFo] Uehls duke E

o7, Aol wWol e7¥= AR M FFALET}
H&x7) w2l (Putnam 5, 1967), SFAME7E H A
Hlal] wg9joae] RelEwert wERE (Lee %, 2004),
Atggo] A% pH7F ZAEE A WE9Ue] F5AR
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Fig. 5. Effect of immunization of antiserum developed
against abdominal or subcutaneous fats from
Korean native steers (Hanwoo) on total volatile
fatty acid concentration in the rument of Hanwoo.
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against abdominal or subcutaneous fats from
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6. o CHAIEE

g grHEEL] s d4F/ YR FUE urERe
FTEE T3l 71Ee dYi o8 UAE AR &
A 4= 9lo] HkEele] wtaAdatal gl o AlE] At
gJojA Fg3d Auz oy Atk (Kwon =, 2005;

Raghuvansi 5, 2006). Fig. 7~9% 3¢ FAF Aelo] <&
3¢ "N ] BUN, glucose E TG % WIS YeRA
Aolth, 07k (M2l #)e] Y Ul BUN &2 2d F
HHYE 7T Z AAb A E = WA, whHe] SAb AT
= =7 Ut P<0.05). 22, o) A A §9-9
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AEE ko] Aol F4E 4 g, Egk HH
gAY FHE 7)) GA ez A YeEbES v
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FAEY Ag T2 F 2 4 F3ke] g9 U] BUN
< A EH AT Solg ApolE Fled =

(P>0.05), E& E3F 10~20 mg/dlR AW FF H*Hoﬂ
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Fig. 7. Effect of immunization of antiserum developed
against abdominal or subcutaneous fats from
Korean native steers (Hanwoo) on blood urea-N
concentration in  Hanwoo. MeantS.E. (n=4).
Values with different letters a, b or c are
different between 4 groups within the same
time andxor y are different between 3 times
(0, 2 and 4 weeks) by the same group (P <
0.05).
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Fig. 8. Effect of immunization of antiserum developed
against abdominal or subcutaneous fats from
Korean native steers (Hanwoo) on plasma
glucose concentration in Hanwoo. MeantS.E.
(n=4). Values with different letters a or b are
different between 4 groups within the same

time (P < 0.05).
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Fig. 9. Effect of immunization of antiserum developed
against abdominal or subcutaneous fats from
Korean native steers (Hanwoo) on plasma trigly-
ceride concentration in Hanwoo. MeantS.E. (n=4).

; Nutritional Safety of Fat-Reduced Antibody

V. 2 of

2 ?i%l% W9 et A3
(6262 + 47.72kg)E o|&3to] &9 HAF 2 sk 3
E 5‘%1—% A FAE A Al ARAFATE, W9 2
g 9 Yol giEE 5 G el mAE G
ZAVstaAl AAEGIEE Choi B (2008)14 7dtel 3H§-
7 (AAb) B A 2 A (SAbS T3k AR

ul, FAF & 2Rl FAF O AT FHATE
govt, FAET 2 AEAFAA TN E AT
7F sl B FAbel o g A2l dgkeletr] Hot

E 8@ @AAF el g3 2EH =AM 7]dst
Aow wednh A FAF A Al w9 pH HE,
g A 9 gRUol Fele oA WSk p>
0.05)7F YERHA] @hkar, 1 e g AWHARl A W
AellA] Blojubx] egkrt. o ialE o] tEi‘rOﬂH—t— B
Al FAF A7l A BUN FXolA FHE T 7]%, AAb A
e S, v SAb HETe EA JERe U (P<
0.05), 2318 A FAF A FolA FoH o]zt vEk
A U (P >0.05). X Ul glucose F& JA| A F
A AE A wE g A T oA ApelE 1Bl
IL(P<0.05), A FAF A FelA= AE ol
FFE gk "N ] ALY s A FAF A
ol oJgt FoH Apol= YERA gFokal,
114~199 mg/de=  ARHARl sFALE 959 AR =
Al AME-S] ol f SEAREY] FEow ddE A

—_

fe e Y o mlo J
o

ok

I &%

webd, olgel AsE ® ul, @ ApolA ol3E AAb
9 SAb in vivo FEAZ AL HAH FES w|A]H]
= ok AR Al HTh
(Key words: 3H%- TFEE A Wk 2y dN A=
A, A
V. ZAS
B AT SENEY AUQTAY FaATe Qnw

Q) Ao b=

VI. ol & & ©

1. Ahn, G. C. 2007. Studies on rumen fermentation, nutrient

metabolism and digestibility by dietary suplementation of non-

ionic surfactant in Hanwoo steer. Master thesis. Konkuk
University.

2. Armentano, L. E., Bertics, S. J. and Riesterer, J. 1993. Lack

of response to degradable protein to a low protein diet fed to

—238—



10.

11.

12.

13.

14.

. Bauman, D. E.

. Campbell,

Choi et al. ; Nutritional Safety of Fat-Reduced Antibody

midlactation dirly cows. J. Dairy Sci. 76:3755-3762.

. Back, K. H. 2004. Studies on the production of lean meats

and the identification of Hanwoo (Korean Cattle) brand beef
using immunological techniques. Ph.D. thesis. Yeungnam Univ.,

Gyeongsan, Korea.

. Back, K. H. and Choi, C. B. 2002. Effects of polyclonal

antiserum against adipocyte plasma membrane proteins on body
composition of passively immunized Sprague-Dawley male rats.
J. Anim. Sci. & Technol. (Kor.) 44:39-44.

. Baek, K. H., Choi, C. W., Choi, C. B. and Lee, B. S. 2007.

Passive immunization approach to reduce body fat in pigs
using fat-specific polyclonal antiserum. Asian-Aust. J. Anim.
Sci. 20(10):1594-1599.

. Baek, K. H., Kwak, T. H.,, Oh, Y. S., Choi, C. W., Jung, K.

K. and Choi, C. B. 2005. Studies on the development and
utilization of polyclonal antibodies against swine adipocyte
plasma membrane proteins. J. Anim. Sci. & Technol. (Kor.)
47:19-28.

1976. Intermeditary metabolism of adipose
tissue. Federation Proc. 35:2308-2313.

M. K. and Farrell, S. O. 2003. Biochemistry.

Thomson Learning, Inc. 4 ed.

. Chaney, A. L. and Markbach, E. P. 1962. Modified reagents

for determination of urea and ammonia. Clin. Biochem. 8:
130-137.

Choi, C. B., Lee, M. J. and Kwon, E. J. 1997. Development
of polyclonal antibody to adipocyte plasma membrane proteins
isolated from Korean Naive Cattle. Korean J. Anim. Sci.
39:669-674.

Choi, C. B., Lee, M. J. and Kwon, E. J. 1998. Production of
polyclonal antibodies specific to procine adipocyte plasma
membrane proteins in sheep. Korean J. Biomed. Lab. Sci.
4:57-63.

Choi, C. B. and Lee, S. R. 1996. Studies on the production of
of
antibodies to porcine adipocyte plasma membrane-Korean J.
Anim, Sci. 38:369-374.

Choi, C. W.,, Kim, Y. H., Kim, S. J., Song, M. K., Kwon, E.
K., Oh, Y. K, Hong, S. G. Choi, S. H. and Baek, K. H.
2008. Development of polyclonal antibodies to abdominal and

beef

lean pork by immunological approach-Development

subcutaneous  adipocytes for fat-reduced Hanwoo

production. Korean J. Food Sci. Ani. Resour. 28:651-659.
Duncan, D. B. 1955. Multiple range and multiple F test.
Biometrics. 11:1-42.

. Enright, W. J., Quirke, J. F., Gluckman, P. D., Breier, B. H.,,

Kennedy, L. G., Hart, I. C., Rochecoert, J. F. and Allen, P.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

—239-

1990. Effects of long-time administration of pituitary-derived
bovine growth hormone and estradiol on growth in steers. J.
Anim. Sci. 68:2345-2356.

. Erdman, R. A, Proctor, G. H. and Vandersall, J. H. 1986.

Effect of rumen ammonia concentration on in situ rate and
extent of digestion of feedstuffs. J. Dairy Sci. 69:2312-2320.
Erwin, E. S., Marco, G. T. and Emery, E. M. 1961. Volatile
fatty acid analysis
chromatography. J. Dairy Sci. 44:1768-1771.

Flint, D. J., Coggrave, H.,, C. E. Futter, Gardner, M. J. and
Clarke, D. J. 1986. Stimulatory and cytotoxic effects of an

of blood and rumen fluid by gas

antiserum to adipocyte plasma membranes on adipose tissue
metabolism in vitro and in vivo. Int. J. Obes. 10:69-77.

Flint, D. J. 1992. Immunological manipulation of adiposity.
Proc Nutr Soc. 51:433-439.

Flint, D. J. 1998. Effects of antibodies to adipocytes on body
weight, food intake, and adipose tissue cellularity in obese
rats. Biochem. Biophys. Res. Commun. 252:263-268.

Futter, C. E., Panton, D., Kestin, S. and Flint, D. J. 1992.
Mechanism of action of cytotoxic antibodies to adipocytes on
adipose tissue, liver, and food intake in the rat. Int. J. Obes.
Relat. Metab. Disord. 16(8):615-622.

Hoover, W. H.
fiber digestion. J. Dairy Sci. 69:2755-2766.

1986. Chemical factor involved in ruminal

Kestin, S., Kennedy, R., Tonner, E., Kiernan, M., Cryer, A.,
Griffin, H., Butterwith, S., Rhind, S. and Flint, D. J. 1993.
Decreased fat content and increased lean in pigs treated with
antibodies to adipocyte plasma membranes. J. Anim. Sci. 71,
1486-1494.

Kim, S. H., Byun, S. H., Lee, S. M., Hwang, J. H., Jeon, B.
T., Moon, S. H. S. H. 2007. Effects of

supplementation period and levels of fermented mineral feed

and Sung,

(Power-Mix®) on the growth and carcass characteristics of
Hanwoo steer. Korean J. Food Sci. Ani. Resour. 27, 450-456.

Kwon, E. G., Hong, S. K., Seong, H. H., Yun, S. G., Park,
B. K., Cho, Y. M., Cho, W. M., Chang, S. S., Shin, K. J.
and Paek, B. H. 2005. Effects of ad libitum and restricted
feeding of concentrates on body weight gain, feed intake and
blood metabolites of Hanwoo steers at various growth stages.
J. Anim. Sci. & Technol. (Kor.) 47, 745-758.

Lee, S. S., Kim, H. S., Moon, Y. H., Choi, N. J. and Ha, J.
K. 2004. The effects of a non-ionic surfactant on the
fermentation characteristics, microbial growth, enzyme activity
and digestibility in the remen of cows. Anim. Feed Sci.
Technol. 115, 37-50.

McCullough, M. E. 1973. Optimum feeding of dairy animals



28.

29.

30.

31

32.

Choi et al. ; Nutritional Safety of Fat-Reduced Antibody

for meat and milk. The University of Georgia Press. Athens.
Nassar, A. H. and Hu, C. Y. 1991a. Growth and -carcass
characteristics of lambs passively immunized with antibodies
developed against ovine adipocyte plasma membranes. J. Anim.
Sci. 69, 578-586.

Nassar, A. H. and Hu, C. Y.

recognize tissue and species

1991b. Antibodies to ovine
adipocyte plasma membranes
specific Biochem.
Physiol. 98B, 361-367.

Putnam, P. A., Lehmann, R. and Davis, R. E. 1967. Ration

plasma membrane components. Comp.

selection and feeding patterns of steers fed in drylot. J. Anim.
Sci. 26, 647-650.

Raghuvansi, S., Tripathi, M., Mishra, A., Chaturvedi, O.,
Prasad, R., Saraswat, B. and Jakhmola, R. 2006. Feed
digestion, rumen fermentation and blood biochemical

constituents in Malpura rams fed a complete feed-block diet

with the inclusion of tree leaves. Small Rumin. Res. 71,
21-30.
SAS. 2002. SAS User’s Guide, Statistics, Version 9.1 Ed. SAS

Inst., Inc., Cary, NC.

33

34,

3s.

36.

37.

. Satter, L. D. and Slyter, L. L. 1974. Effects of ammonia
concentration on rumen microbial protein production in vitro.
Br. J. Nutr. 32, 199-208.

Smith, S. B.
glucose utilization in bovine adipose tissue. J. Anim. Sci.

58:1198-1204.

1984. Evidence that phosphofructokinase limits

Tamminga, S. 2006. The effect of the supply of rumen
degradable protein and metabolisable protein on negative
energy balance and fertility in dairy cows. Anim. Reprod. Sci.
96(3):227-239.

Vernon, R. G. 1992. Control of lipogenesis and lipolysis. /n :
The control of fat and lean deposition (Eds. Boorman, K. N.,
Buttery, P. J. and Lindsay, D. B.). Butterworth, Heinemann,
Oxford. pp. 59-81.

Wilson, J. R. and Kennedy, P. M. 1996. Plant animal
intake associated with fiber
and particle breakdown

ruminants. J. Agric. Res. 47:199-225.

constraints to voluntary feed

characteristics and passage in

(LA 2009. 4. 29. / AL 2009. 6. 15. /
AEAA} 1 2009. 6. 18.)

—240—



