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SUMMARY

I. Title

High marbled beef production in Korean native steers using propylene glycol

II. Object and Significance

Beef producers continuously try to decrease carcass fatness while at the
same time aiming to increase intramuscular adipose (marbled fat) levels to
meet consumer preferences. This can be accomplished only if the factors
regulating lipid deposition in intramuscular adipose tissue and other fat depots
differ substantially. Ruminants represents a special case with respect to
de novo lipogenesis since most dietary carbohydrate is extensively fermented
in the rumen, and even when grains are fed there is little absorption of
glucose from the small intestine (Rowe and Pethick, 1994). As a consequence,
acetate derived from fermentation in the rumen is thought to be the main
source of carbon for fatty acid synthesis (Vernon, 1981). However, there is
also evidence for some synthesis from glucose, especially via lactate (Prior,
1978; Smith, 1995).

Studies by Smith and Crouse (1984) have shown that adipocytes
associated with the intramuscular depot have a higher reliance on glucose
and/or lactate as a substrate than lactate. Administration of glucogenic
precursors such as propylene glycol (PG) is effective in reducing plasma
NEFA to prevent ketosis through early lactation in dairy cows (Christensen
et al., 1997).

Two reports have demonstrated at least two enzymatic pathways in
animals for the conversion of PG to glucose via lactaldehyde and lactic acid
(Gupta and Robinson, 1960; Miller and Bazzano, 1965).



Circulating concentrations of leptin may provide an indicator of fat content
in live cattle (Geary et al., 2003) and the increased IGF-1 mRNA level in
muscle of steer was associated with an increased rate and efficiency of
muscle deposition in steers (Pampusch et al., 2003). So both leptin and IGF-1
could be used as predictors of carcass composition in beef cattle.

The objective of this experiment was to evaluate the efficacy of
propylene glycol feeding once a day for the 4 months pre-slaughter at

marketlive weights to increase marbling scores in Korean native steers.

III. Research Contents and Scope

This study was devided into 2 sub projects to evaluate PG effects on

better marbled beef productuion in Korean native steers.

1. A devlopment for PG feeding program for Korean native steers

This feeding trial was conducted to evaluate PG feeding effect on
performance, carcass traits, palatability and economic analysis when the PG
was fed 2.5ml/ BW ™ kg/d for 160 days just prior to market.

2. Mechanisms of PG in protein and fat depositions of beef steers

This study was conducted to trace muscle and fat deposition mechanisms

in the body of beef steers when PG was fed by

+ Pre-evaluation of carcass traits with ultrasound tester
¢+ Rumen VFA fermentation pattern compaison
¢+ Glucose and insulin concentration comparison

¢ Leptin and IGF-1 m RNA expressions comparison in tissues



IV. Results and Suggestion on Utilization of
Results

1. Results
1) A devlopment for PG feeding program for Korean native steers

® Performance

No significant treatment response to body weight gain was found to
dietary PG supplementation for the duration of the trial. Daily dry matter
intake also did not differ between control and PG steers. The results suggest
that PG had almost the same nutritive values as the concentrate ration in
this study as there was no difference in final body weights between the two

groups.
® Carcass chacteristics

Feeding PG to the steers tended to increase longissimus muscle area
by 11% (845 vs. 89.9 crf). The averages of marbling scores were 4.3 and 4.8
for control and PG fed steers, respectively. The increased tendency for
marbling in PG fed steers may be due to the enhanced glucose supply
derived from PG in the late fattening phase without alterating 13th rib fat
depth.

® Panel test and Economic analysis
There was no PG fed effect on the juiciness, tenderness and flavor of

beef from Korean native steers. The beef of Korean native steers can be

more economically produced with PG feeding by 46%.



2) Mechanisms of PG in protein and fat depositions of beef steers

® Rumen Fermentations and Blood Metabolites

The propionate concentration increased significantly(P=0.044) while
acetate concentration deceased (P=0.032) as a result of PG feeding. The ratio
of acetate to propionate was therefore also increased significantly (P=0.042).
Blood glucose was not affected (P=0.161) by PG. Although blood glucose
concentration was not significantly altered, serum insulin was increased
significantly (P=0.047) in steers receiving PG. This result reflects increased
ruminal propionate production and the subsequent stimulation of insulin

secretion from the pancreas.

® [eptin and IGF-1 mRNA Expressions in Tissues

The back fat of steers offered the PG supplement over the 160 d
contained less(P<0.01) leptin mRNA levels than control steers. In contrast,
longissimus intramuscular fat leptin mRNA levels in PG fed steers were
increased (P<0.01) relative to those of control steers by 75%. This result
seems to reflect the quantitative increase in marbling scores of PG fed steers.
Longissimus muscle IGF-1 mRNA levels were not affected by PG feeding. In
the current study, as steers of both treatments were provided almost the
same amount of energy, resulting in equivalent average daily gain, it was not
surprising that muscle IGF-1 mRNA levels did not differ between the 2

treatment groups.

2.SuggestiononUtilizationofResults

¢+ After conducting more specified delivery method, feeding levle and
duration of PG,

= Spread the PG feeding program through National Livestok Research

Institute to every Hanwoo farm household.

_‘IO_



= Spread the PG feeding program through Rural Develpment
Administration and Agricultural Development and Technology Centers to

every Hanwoo farm household after the Bamboo farm as a leader farm.

= Spread PG formulation technology to all commercial mixed feed
companies in Korea after Gwangju Livestok Co-op feed company as a guide
feed company.

¢+ Maily based on the mechanism of PG in the body of beef steers with
this experiment,

= Publish the data harvested on an international joural.
= Actively take part in interantinal and domestic meetings as a speaker
to evangelize the benefit of PG feeding to beef steers in the late growth

stage.

_‘I‘I_
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wold AbR 9 384 > AOAC (1995), NDF % ADF  Van Soest &
[e=]

Table 1. Ingredient and chemical composition of concentrate

diet fed to steers during experimental period (as—fed basis)

Ingredients Concentrate diet
***** (%) ———-
Corn grain, cracked 36.74
Wheat grain, cracked 20.00
Beet molasses 5.00
Wheat bran 7.80
Rapeseed cake 3.48
Coconut palm seed cake 9.00
Palm seed cake 5.00
Mixed roughage feed 4.00
Lupine 450
Tallow 0.20
Protected calcium salt fat 0.26
Salt 0.50
Tricalcium phosphate 0.06
Limestone 1.40
Vitamin and mineral premix® 2.06
Crude protein, % 12.17
Fat, % 3.74
Ash, % 4.86
Crude fiber, % 418
TDN" % 72.39

*Premix provided the following per kilogram of diet: vitamin A 3,800 KIU;
vitamin D 3 400 KIU; vitamin E 20 KIU; Fe 50,000 mg: Cu 7,000 mg; Mn
24,000mg; Zn 30,000 mg; Co 150 mg; I 600 mg; Se 150 mg.

"Calculated value.
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1.036g9 % AlEE Foldle Aol obf-d A7 flth
2 AgelA Fold Ee PGE W57 AAGSol Folstdm AlR e A%
T Al obFd # | H]
H#ol 7.3% AL HAasa, ARAHoR Als 8§ o dETE 1062, PGT
= 994 o9 =
%71 wEolvt. AEA
A7 d= AoRE Abm "

—

K
=
jur}
=
%0
£
k)
o
Y

=]

o
A
g

Table 2. Effect of propylene glycol on performance of Korean native steers

Items® Control  Treated” SEM p—value®
o 562.0 572.3 0.436
Initial body wt. 28.94
Final bod . 665.5 677.5 39.92 0.630
el body: Wt 1035  105.2 ' 0.891
Body wt, gain 71.70
A dail T 0.855 0.869 0.145 0.8912
b o e 982 864 - -
coq AR S 062 9.04 -
Feed:gain -

? Least square means
> 25ml/ BW %% kg/d of PG
“ n=10

U =A54Y e 44

PG w7} m=Ae] SH#Ae nA= dFL2 table 304 9F 2k ALF Al E

el
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Ao dAPE & PG g W - 254 AFel AEgFS v xA ekgkr},
tht X 4po= PG Bl ol »ggxﬂ%ﬂ} 13 52 3 Ao A7 o =
Ve o wiF g Wy dA gx2Te] 845 emlA 899 cm® oF 11%
A= T7F @ Ao YeEhyggioh

oA ke 3y 2 592 474 43 7 48 = PG w94 oS
marbling score?] #24 FT7F= §lSlth det PGEolol <& 1+ 9} 1% 5%
7b 242y 3 whel o} 4npe] A i xTte] 1ekEf ol 4 mhEle] vE £ §H5H o
2 34 | MAF7F S st AES UE I deS F’——EFZ‘?OJ Aol et
mal 2 ot} &7k AT oS3 FHolA fFolAH A ]7P SAAd He o}

w3
s Al e Al AAG A Aol oJs) HdAA AR
=] ]

el 1+ ¢} 1 o= #H3dy Ax I Yl dFY Ao @7—} %ﬂr.
W3 55 AL 249 4 S 55, 27 I3 2 2d A $o)
™ (Vernon,1981), Smith ¢} Crause (1984)=

S =4 Aule]l Y5 & glucose
9} lactate7} A o= AEE 4 Qvta Bk vf Qo wEkA PG §9 59

table 8 oA} o] F7tel W=l propionate ¥ ¥} table 9914 F7kE &
= glucose ¥ insulin =7} 2 AdA PG #9459 A9 &4 S5 3§
Z7kol AlelahA eket A7 ol A% H§wI] AM@ES PG ol
o EuA BAY & F7 A2 A olghs HES o 4R 9t A
A},
Table 3. Effect of propylene glycol on carcass traits of Korean native steers
Items® Control  Treated” SEM p—value®
Final wt, kg 644.5 656.0 37.60 0.599
Cold carcass wt, kg 375.1 384.3 27.68 0.429
Longissmus muscle area, cr 84.5 89.9 10.48 0.147
Backfat thickness, mm 10.5 11.4 5.05 0.8613
Meat quantity grade(A:B:C) 5:4:1 4:5:1
Marbling score! 4.3 4.8 1.73 0.7864

Meat quality grade(1+:1:2:3) 1:4:4:1 3:4:3:0
? Least square means
® 25ml/ BW %% kg/d of PG
“ n=10

d Grading ranges are 1 to 7, higher numbers for better quality
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ot 7134

PGE HE& sgEoers
1,2-dihydroxypropane & 2 &&= A4 A J)rzq oA A == MW; 70.06,
W™ - 59 °C, v]5 4 1199 °Ce TS HAEAe dA 2 Fesh
HelAe Fefst. =, obAE, AREES oﬂ 2 Aelal e Hon,
oo A obdd BAolth wela
o

Hre 43 04 9 A

1,2-propanediol, = methyl glycerol B+

o
e
i)
fr
-111
ﬂ

il

1
ol
re
ol
N
>
f
2
N
NS
2
fru
N
>
ofo
S
k1
[
ox
)4
22
F“{
=

54, A= 9 Fvlel mAl= d&2 table

PGHAZE HZE Akd -5

4 NN gol T us ot JFS WA Bk e w% HF7)
AN AT FAFFS A 19 PAAF Ikg F 25 mls] PGE HF
AESE B Folstel® AF WY S50 aulg AEHe] R JFS v
A @ Ao an. T oldd e PGE 19 12 kg M R0 U
ol Folstelw Mrht F%FHol A3 Ao, $HE PG HuFL 0.1%
ol sl

Olo}M»_‘ﬂ (Emery &, 1964), 3F 9] Alad 25%% &3sto] 2453
F o] AA olFH EAZF ¢l (Hanzlik 5, 1939) + Xl
shobal B 5 9l

of l-ﬂ

Table 4. Effect of propylene glycol on consumer sensory ratings of steaks

from Korean native steers

Consumer sensory” Treatments
resonponse Control Treated” SEM p-value!
Juiciness® 4.2 4.2 0.157 0.672
Tenderness 4.2 4.3 0.088 0.768
Flavor 4.2 4.5 0.116 0.469

? Least square means
> 25ml/ BW % kg/d of PG
‘Grading ranges are 1 to 5, higher numbers for better rating

d n=10
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ek A

A& HE7] 4L &9 AASol PG FoI7F 9 Ak o WA=
& table 5 A9} 2Tk F WA AF 1 kg T 25mle] PG FAZ 38 A
Aol A= of 5ukel X*Cﬂ o] 29 o} table 2 oA 9} 2ol 4 57 &
o & F T of 50w FE Filo] Tk He] HFHoE hET FF
vl oF 46% gEo T 59l =77 712 H Ul wElA B OAE A9
S EA 87 B A et Azl B He 8 stellA e g A
Bkl PG #AE AT 23 @ S vk ey B Ayl B A
A & AL A dmfdnks A g AAY 2w A Y
v o] Wstel] gk By ZAgE o So] U2 F, B A HEoRE
+3 ARser Hee Atw ®

Table 5. Economic analysis for control and treated Korean native steers
(unit: 1,000won)

Items Control Treated”

Total cost per head 4,848 4,977

- Animal” 4,496 4,578

- Feed® 297 344

- Other expenses’ 55 55
Total income per head 5,876 6,476

- Animal 5,859 6,459

- By products® 17 17
Gross income per head 1,028 1,499

Index 100 146

@ 25ml/ BW %P kg/d of PG.

> Animal purchase cost :

8,000won/live wtkg.

¢ Feed cost/kg : PG 1,904won,

Concentrate 237.2won, Rice straw 180won.

4 Other expenses -

¢ By products :

sowdust and other materials.

compost and empty warehouse sack.

_28_
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A2 PG wolA S5 @i B A=A 72 gt
1. 4 A

Smith®} Crouse(1984)E. 110 o5t <& A8 (marbling) =22 acetate X
o glucosedt lactate® AW FPAER o wWol AR&stal Slgol ¥ElA
webA 9 AW glucose ATEZEA PGE F9¢ s1H o= diF&E Al E—’F
¥l & Ztol A lactaldehyde reductasec] <3 lactaldehyde® 4F3}t T a1 o] o] A
A& o7  aldehyde dehydrogenaseoﬂ o3 lactate % glucoseE TA 3
(Gupta ¢} Robinson, 1960) =53] dH-= "2 propionate B FE S7HAIA

= o 7198 = A=

= S7HAA, o8 woATIE 2

Ao ol i’a‘%o] =i ?l%%‘iﬂ sheF =2
WAL He FAgA7IeF A48 5718 AATAE v E&402 SUWAY §
AES S7HAE F dS Aolgke JHde]l AHEn wEgA EAIFAAE 2
Aol JAFHoZ FAEE HF HSF7|d PG wolAl AA w59 28 g,
%= glucose ¢ insulin, ¥ 2&3 Ao 93 SHFHA3 Ay HEHow L
A 25 P ARzAY SEAH F14 mRNAS ®stE Z2AFste] A 22|
g 9 &4 )2 e VAR E ATIA A

2. s 2 Wy

7F 239 SAo o3t 55 W3t #FE E 4%

26, 2871 €= AFZAA 13 24| 185 Atolg =59
A A, AT SRAN AR 5= FAS] AAH 54 a9
A

Zetal, 28704 F8hAl ] A EAleHE vl B8t

ol

HEE9j o - F3ALE 59 4 AIZF & 93 (stomach tube) &2 wF2]d 50ml
o] YA AF st 50%FAHv/v) 1mlE 7hete] 2He A7l & BAA7A] Ys
By Ao B4 = it
|

1= A8E 53 4 °C, 20,000 x goll A/ 1587 9AEY &
0.2 ml9] 25% metaphosphoric acidZ 7}3+ & AF2oA 30&
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oA 5 Asd oz 3EAd Agke] TR Aole gas
chromatography (3400 CX, Varian, Walnut Creek,CA, USA)olA 60 m x W73
0.25 mm fused-silica capillary column (SP-2380, Supelco, Bellefonte, PA,
USA) o2 FAsh

HH-PGw ol o 5 trtEe] WsE SA A PG 5o & 1094
PG Ho 0% % Ad¥ 15 mlE AE F glucosetx  Accu-Check Active
(Roche, UK) &% glucose tester® <<&d-& 3000 rpmolA 155 QA ET =2
g3 Hg F -70°C P e B# 3pHA double antibody sandwitch
enzyme immuoassay %9 (Diagnostic Systems Laboratories, Webster, TX) 2 &
WA ete] PG A Folat #e] ApolE Hlal A st

A Al intraassay % interassay Wl Wol& b7t 7.8 2 65%= vl

R

)
ol
2
)
fo
ol
20
2
i)
)

1J
Q2
ox,
Y
>
o
o,
o\

t}. Real time RT-PCR WXl 93 5% ZZA 4] IGF-1 m RNA % XA}

)
ol
rg
>

Ribonuclease protection assay %+ Northern blot W¥ Rt} f 73
Aste Whyol Ao g 8% IGF-1 mRNA xtol& =439t

1) #i#& %< RNA ==

AFEA R A A AFH G HA AAh B Hoddes mFHAGE 24 oF
600 mgel A Chomczynski 9+ Sacchi ®H(1987)2 383+ trizol 9o
3}e] homegenizeroll A 1 4 2o Z 3] 15000 rpmol A 23} 3
(15-30°C)=x] sttt o] F AlEE 15 ml effendorf tubeol %71 200 ul9]
chloroforms& 7}ste] &£o=2 vfj$ AA wdt 3 ©A] 5 °C, 15000 rpmelA 15
3 AAEE A8 E AXH HFFTol T RNAE FE3Ath 53 RNAE
1.5 ml effendorf tubed] %% % 0.5 ml9 isopropyl alcohold 7}3le] £0 2 A
A EE % 5°C, 15000 rpmell A 15 3+ QA2 ste] RNAS A Al#HTh 4
THE AAFE oF 1 mle 75% olElES 7Fsle] voltexing ¢% 5°C, 10,000 rpm
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15 3 4l ste] RNAE AlA stk AlEE RNAE A2ollA °F 5

| 3t #E LEFES A F 9F 210 ul®] TEWH (pH 75) o A
A g3 F RNAZ 260 nm& spectrophotometer o4 S22 A%
Al 1% agarose gel 100 vollA 25837+ A 7] 953 integrity ©]dF
2 g% & -70°C off BASAA FT A3 A8

2) Real time RT-PCR

@ Primer A%

Real time RT-PCRel # 23 IGF-1(Accession # X15726) primeri= Al-&-3}
17+ st PCR machine A ZAFe] @4 ARgke] BrA] Forwad 3 Revese &
primer®] Tm#kS 58 - 65 °C Atolo] F gke] Afo]& 2°C olst7F i, GC M &
S 50-60%, ZAo]l= 120-150 mer’} ¥ =2 Gene Runner version 3.04 (Hastings
Software, Inc, 1944) T2 E o] &3] t]xz}el (table 6)3F & t}A] blast
searchol| /] homology (figure 3-2)& &9l % Bioneer Aol A ZE FHTY F
real time RT-PCRoll A}-§ 3}Sith

@ Real time RT-PCR

250 ule] PCR fFHe| 200nge F=% #1317 RNA, QuantiTect SYBR
Green RT-PCR Master mix(Qiagene,USA) 25ul, Forward ¢} Reverse primerE
Z+ZF 05uM A @i, QuantiTect RT MixZ 05ul @7}3k & RNAse free 7/
TE A& HF Wk o] 50 ul7b HEE Atk o] WSS Rotar-Gene
2000 Real time Cycler (Corbett Research, Sydney, Australia)oll A cycler Az
B Aboll Al AAZ 94 °CellA 15%, 55 °CellA 30x%< HHgS 40 3 W&
RT-PCR&te] A2 7k IGF-1 mRNA®9 #ol& nlastlth. ol house
keeping gene ©.2i cyclophline (Assession # Y00052) (figure 3-3)2 A}-8-3}9]
T Aele] A#E normlization 3t=dHl AFESEF o, 7 A7 FFe] Aol take
off cyleE IGF-19] nucleotide Z©o] (462 bp)E 7|F o2 nlg F3les T2
= o] &ste] HAES 7 U olF tA "7 EdES 1000® g AT
of A dEgR %9 Ak (figure 3-1).
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| Muscle sample |

U Trizol

Chloroform

RNA extraction from
colorless acquous
phase

U Isopropyl alcohol
U Centrifugation

| RNA precipitation | | Primer
U Alcohol \[2
U Centrifugation U

| RNA wash | U
U TE buffer U

| RNA redissolving |

U  Spectrophotometer U
Agarose gel U
RNA
concnetration -
andclﬁletiffl”lty == =g ==~ = %%EFE%HIQG

Figure 3-1, H]&$% <594 IGF-I mRNA =4
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results of BLAST

911993 enb | 17492, 1| 55ILGF TN Porcine nAMA for insulin-like, .

5 %M
gi [ 1260 enb[#51368, 1IOAIGFIERS Ovine IGF-I gene for insulin,.. 48 Ze-0d
gi | 11581 enb | 63474 1 IMGILGFIC O.aries sene for insulin-like... 48 2e-04
gl | 4540 enb | YI5T26. 1 |TILGF 14 Bovine AlA for insulin-like g... 43 2e-Dd
gi | 166932 gk |31 734, 1 |SHPIGF 1421 Sheep insulin-like arowth ... 48 Ze-04
91| 1659290 ab [ HIOE53. 1 [SHPIGFIAT  Sheep insulin-like arowth f... 48 2e-(4
[ Get selected sequences ][ Select all ][ Deselect all ]

1 »ai | 854 | eab| X1 5736, | IBTILGF1A I'.I B ine wAMA l1ar im&ul in-like grosth factar |

Length = 1234
Seore = 481 bits (24], Expsct = 2e-04

Identities = 24,24 {10OK]
Stramd = Plus ¢ Plus

Quaryv: 1 ctgcttcoagasctatgatctgaa 24
TORERTERTER et
Shich: E05 ctgettecagsactanaatctasa 308

Figure 3-2, The result of blast search for IGF-1 primer.
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9l
i

16972570 enb

| 2709875 | enb

AL160400. 20

AL3R21TT. 12

qi

15614049 enb

AL592492, 10

ai

results of BLAST

Human DN& sequence from clone ...
Human DN sequence from clone ...
Human DM sequence from clong ...

143351 4] enb | 278021, 1 |HSUBSAS  Human DMA sequence from clo. ..

gi | 30308 enb | YODDS2. 1 |HACYCR  Hunan oRNA for T-cell cyclophilin

ai | 1359712 enb | %34353, 1 |HSACES  H.sapiens gene 5° region of ...

gi| 30167 ent | #52851 . | |HSCPHTD  Human cyclaphilin gene for cv...

91 |451 45530 enb |CRASET07. 11 Hama sapiens ful| open reading ...

2e-04
2e-04
2e=04
2e-1
2e-04
2e-04
Te-05 19EE
Te-(h

|

Get selected sequences

|| Selectall |[ Deselectall |

[ >@i | 30808 |=mb | 00052 . 1 IHECYCR IHM Hunan nfP8ls for T-oel | cyclophilin
Lemngth = 723

Soore = 5001 bits (25), Expect = Te-05

Identities = 25723

Strand = Plus / Hinus

(TETEH
Shict:

100

apataccagaaccoatatactttaa 25

36 apatacceggacocatetactttas 282

Figure 3-3, The result of blast search for cyclophilin primer.
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t}. Real time RT-PCR WHo] o3k X8 ZZ W leptin m RNA 5% XA}
1. AW Z2 RNA &

AFAE AT EEA 13 58 4R B Faeld AR 95
pZs

W 223 A < e 7HAE Sl ARS A A F7] selA A
5 dA A B Holde 24 AWERA oF 1,000 mgollA &4 o= RNA
2  F%37] 998l Chomcezynski ¢ Sacchi  ®H(1987)& 243

phenol/guamdme 23] % silical gel membrane AA WS A&l RNAE

At FE%F RNAE 260 nme spectrophotometer oA FE=E # &3t
b3 oAl 1% agarose gelol Al 100 vollAl 2583 A7) F&38td o) FF& &
Agk 5 -70°C o] B#ASHA F5 Ao ARSI

2) Real time RT-PCR
@ Primer A&
Real time RT-PCRo ¥ 23 Leptin(Accession # U43943) primer+= A}-&-3}

12 &= PCR machine Al ZAFS] @78 Abgke] 27l Forwad % Revese 7
primer®] Tm#kE 58 - 65 °C Atelo] F gre] Aol& 2°C olst7F H i, GC M &
S 50-60%, Ado]l&E 120-150 mer’} ¥ =% Gene Runner version 3.04 (Hastings
Software, Inc, 1944) Z 2138 o] &3} ﬂZ}ON Table 6)% % THA] blast
searcho] 4] homology (figure 4-2)& &9 % Bioneer Alol] A ZE 28 & real
time RT-PCRell AF& 3FAth.

@ Real time RT-PCR

250 ule] PCR FFHe| 200nge F=% #1317 RNA, QuantiTect SYBR

Green RT-PCR Master mix(Qiagene,USA) 25ul, Forward 9‘r Reverse primers
Z+Zy 05uM A ¥l QuantiTect RT MixE 05ul #7138 & RNAse free S5
TE AR&ste] HF Wkl 50 ul7b HE=E sielvh o] whg4 S Rotar-Gene
2000 Real time Cycler (Corbett Research, Sydney, Australia)oll A cycler Az
B Aboll Al AASE 94 °ColA 15 %, 55 °CollA 30 %< wWHSS 403 vHE
RT-PCR3sle] A8 F7+¢ Leptin mRNA® =}olZ vlwslgch ol house
keeping gene ©.%i= cyclophline (Assession # Y00052)S AF&3te] F &<
A7E normlization b=t AF&3tF o, F A kel Ako]= take off cyle
Leptin®] nucleotide Z°] (504 bp)& 7|=2o 2 1nlg e TF2S ol & 0}04
TAdES 73 s o U dET HdES 100282 3 A2 A
AE&=2 1d AT (figure 4-1).
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Fat tissue sample

/)

Qiazol

Lysis and
Homoginize

Primer

U Chloroform
Centrifuge

Take aquous

phase

U Ethanol

Apply
sample to

spin

column

U Wash column with Buffers RW and RPE
Elute RNA with RNAes free water

RNA Real time

e e T T e e e = 11 RT-PCR

Figure 4-1, H]&$9 A%z o)A Leptin mRNA =4
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results of BLAST

Score E
Soquances producing sianificant alianments: (hitsd Walus
2l 2196655 ab | USD2ES. | [BILE0SES Bos taurus leptin (obese) g... 48 Te-04
i | 235056500 gb | AY 138538, 1| Bos taurus leptin gene, exon 2 a... 46 Te-04 L]
gi | 245286450 ent | AJS1 2638 1 |BTASI2E38 Bos teurus partial ob ... 46 Te=04 L]
9 | 4EETME| gb | AFVEOGO0, | IAFT20500 Bos tawrus leetin (obesa).,, 48 Te-04
i | 2463135 eab |4 JF35E5. 1 [ATAZSR55A  Bos taurus obese sens (... &5 Te-04
5||5§ﬂ::5 rg‘||HH 'I'EEH Bos tauwrus leptin [ohesitw] |m... L Te-4 .I!
gi | 1167932 b | 43543, | |BTLME94S  Bos taurus OSESE mPMA, coap. .. & Te-04 -[!
[ Get selected sequences ][ Select all H Deselect all ]

[(D=gi 111679391 gb | U43943. 1 |ETU43343 Bos taurus OBESE mBHA&, complete cds
Lenath = 504

Score = 46.1 bits (23). Expect = Te-04
ldent ities = 23723 (100%)
Strand = Plus / Plus

uery: 1 tcoctatcttacgtggagactatac 23
RN ERRRERRRR RN
Sbhict: 45 tctgtcttacgtagaggactatac B7

Figure 4-2, The result of blast search for leptin primer
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Table 6. Forward and reverse primers for real-time PCR for leptin, IGF-1
and Cyclophilin mRNAs

Item Primer

Leptin

Forward 5'-TCTGTCTTACGTGGAGGCTGTGC-3'

Reverse 5'-TCTGTTTGGAGGAGACGGACTGC-3'

IGF-1

Forward 5'-CTGCTTCCGGAGCTGTGATCTGAG-3’

Reverse 5'-TCCTTCTGAGCCTTGGGCATGTC-3’
Cyclophilin

Forward 5'-CAGGGTTTATGTGTCAGGGTGGTG-3’

Reverse 5'-AGATGCCAGGACCCGTATGCTTTAG-3'
3. 2% % u&

7 29 S0 o3 5 Wt #F

EAIA JNA 270526 NER), B Al A ANESE8NER) AT 57
Al 13 ZAH S 185 AtelE 253 SAVIE ol&dto] A T, wiH gL
AN A EE SAste] AAA 4 sEWstE BEea, 849 E E6H4
o] EAlsHS odHl #Astd e 1 Ay table 79 U

Table 7 oA ot o] U A& 2 A3 F94 Aol gl PG
wolol oeiM®= <l A HAAE=E S7F JA4 gkoen, 8/d = 23]
Qa7 FHANEF U wov, Ak FAL PG FelTt 44 E
e T ol 2 AE AR Al Al A PR 2 o tue Ay dutd
ofy g}, table 3¢ A4l =5  #AFW 54 W §F 5 Antd AIFS Ho
FAT. FE5Ad 1 FE olfr= HlF g FUtlA BHs ¥ §H45F o
w4 e w 253 SANMES e ARt dgelx: B etal SAHAY] w
ol Fo MBS & AXVF ASE BT st vvt £ 25 apte] A
EZr BH A4 AR ES B 1 su8EY A9 swoeE #A HA=H o

AAG AGALGol oa) A dF A HEF S RS HoFEna &

4> e
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Table 7. Effect of propylene glycol on carcass trait of Korean native steers
using ultra sound

Control Treated”
Item® SEM P-value®
26 28 26 28°¢
Body wt,kg 632.3 673.6 629.1 674.3 37.40 0.613
Backfat thickness, mm 7.5 7.8 7.0 8.5 0.215 0.9314
Marbling score® 5.8 6.3 5.5 55  0.98 0473

? Least square means

" 25ml / BW*™ kg/d of PG

“ n=10

d Grading ranges are 1 to 7, higher number for better quality
¢ Age(month)

B A" A T 8FA AR Fo] 90% T 9P (stomach tube)o® wlE @
50mle] ¢ ME AZFH o] gas chromatography®E 413+ 3dbAg x| vbale] wkg oF
’d AFol=  table 8% Zth PG wolol 93l acetater 94 (p=0.032)2.2 i
3k BhH ) propionates 9 2 (p=0.0044) 0. 2 ZF7}ete] A#pF o2 AP H]&o] F
9 A (p=0.0042) 0.2 FFAsle] AFH o2 PG Hodol o&] w39 propionate?]
kel ooz Wol AAHAIFS & F JdoH o= Emery & (1964) 9]
H - Z7] BaolAe) AE ZAxet w9 fAbstth o9 2ol F7F ¥ nkE9
propionatex= glucose ATEHAZ HFF7] AMSY WAL FAol vl&F o]t

5l 7)ol gloeleh Azt
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Table 8. Effect of propylene glycol ruminal VFA and the acetate to

propionate ratio of Korean native steers (mol/100mol)

Items® Control Treated” SEM p—value®
Acetate(A) 65.0 58.1 0.81 0.032
Propionate(P) 19.3 25.3 0.73 0.044
Isobutyrate 1.3 1.6 0.14 0.275
Butyrate 9.5 9.8 0.21 0.739
[sovalerate 2.4 1.9 0.18 0.070
Valerate 2.5 3.3 0.19 0.057
AP 3.4 2.3 0.20 0.042

@ Least square means
> 925ml/ BW*” kg/d of PG
C _

n=10

o} % glucose ¥ insulin 5%

v 90% $ AP AU glucose & U=
gFe PG 377 FAGLRE =mokon,
PG ool o& a2 ¢ d&d s=7F 90
Grummer 5(1994) o] B9} L&A=
& KA (P=0.047) o& FIIEROBE IE

o7 3t table 2049t o] 1

olFod AR FTHI IY¥ALAE T U el Grummer 5 (1994) 9
PG A13d-2 A olyux 29 #8 Fed #vk 3% v {279 AHE o
o= g Ago|Y] Wi A7 Hrh

t
8
D
2
offl
=
O
[@))
()
rlo
rE
i
Ho
=
Ho

o,
i,
-
()
rlr
—_
(e)
P
o

Lo
i)
ofy
K3
>
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s AW A" PG 99% oldo] whEgl o] 9]o] xA oA thiatd S oju| gt
ot ugtA PGE HFE2A &4 AddA w¢ &&F o2 glucose AT+E
A2 ALEHASE B2 Asd d9om 8 Ad&sd Bu|Fo] Friso]
(Grummer 5, 1994 ; Studer &, 1993) AAW A= & 7|oE S Ao

A7k,

Table 9. Effect of propylene glycol serum metabolites of Korean native steers

Items® Control Treated” SEM p-value®
Glucose, mg/dl 75.4 86.2 6.31 0.161
Insulin,ulU/ml 30.6 40.5 2.23 0.047

# Least square means
> 25ml/ BWY® kg/d of PG
“ n=10

g ZA A2 25 2 ANEA Y leptin ¥ IGF-1 mRNA 5 X XA}

Al FEA 25, AWl AlRE AFHste], S50 dud 9l A 49
2= QS rHEH] $18ke], PGEol AdA el FREE 28/dFel 7 A
g 4 vty A, WG 25 3 2R 22 RES 47 mE A
HAstel A Ao Bysto] F5 A AREStr] f&) Bt T o
AUPG FaolT) Aldel FxEe 28 /EE 4 wpgolA ATl et &
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Figure 5-1. Total RNA of longissimus muscles of control (C) and PG fed(P)
steers.
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Figure 5-2. Total RNA of back fat tissue of control (C) and PG fed (P)

steers.
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Figure 5-3. Total RNA of intramuscular fat tissue of control(C) and PG

fed (p) steers.
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Figure 6-1. Measurment of the IGF-1 mRNA by real time RT-PCR. Total
RNA were isolated from longissimus muscle of non-treated (C) and 2.5ml/
BW*™ kg/d of propylene glycol fed (PG) Korean native steers, and 200ng of
total RNA was used for real time RT-PCR. The mRNA levles of IGF-1(I)
and cyclophilin(C), which was used to normalize the IGF-1 concentration
were plotted, and each plot monitors the amounts of the genes; For IGF-1 of
C steer(I-C;square), IGF-1 of PG steer(I-PG;diamond), cyclophilin of C
steer(C-Cstriangle) or cycliophilin of PG steer(C-PG;cross).
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Figure 6-2. Relative longissimus muscle IGF-1 mRNA level in non-treated
(control) and 2.5ml/ BW>” kg/d of propylene glycol fed (PG) Korean native
steers over 120 days at the end of fattening period. The data are expressed
as a percentage of the value observed in the control. The value of mRNA
was 100 and 1252 for control and PG groups, respectively. The bar graph

indicates the mean *SEM of 4 steers.

) S AW leptin mRNA

ol 71&8 A5 L ol 7159 real time RT-PCR Aol 2] a)
AR vl HE7]e] 160 43 PGE woldt AA g FAW U leptin m
RNA 2&d82 figure 7-1 ¥} figure 7-2°14 ¢+ 2t} Figurer 7-1 oA} 7ol
real time RT-PCR& Al =YY 3 AxE HHA PG g% AW =44
leptin(L-PG)¢] take off:= 13.7 cycleol Al A3 whd oizF+ $-(L-C) 9 take
off cycle2 144 A ZolA wA3H o™ house keeping gene 2 cyclophilin®]
take off cycle2 T+ T &3] 23 cycle FtollA TAGASS & 5 duh ol &

gt shrl9lske] Am B el 7R A S o8 sto] Artd -, v

_45_



=75 10022 sto] Adide=z nuwd o = PG wold 93] A
leptin mRNA #&do] 94 (P<0.01) &2 743t} o]& figure 9-2014 K

o] 3= w9 o] tlz Tt HlEl SA W] leptin mRNA & &o] <F 75% 7+
288S HolFa 9t 2ejut AA table 29 EAAA Z2AHA SAW FAES
B gz ok PGEAT7F 474 105 2 114 mm= %91% o] A= HFAIRE

G S 49 FAE TA D0 % A= T2 A% Hea A%E 2o

e

g

-1N

1.5
—8—L-C
8 ——L-PG
C 1 r c-Cc
s o Wﬁm
[9)] ¥
& ’
(@]
> 0.5
L
0
10 15 20 25 30 35 40
Cycle number

Figure 7-1. Measurment of the back fat leptin mRNA by real time RT-PCR.
Total RNA were isolated from back fat tissue of non-treated (C) and 2.5ml/
BW*® kg/d of propylene glycol fed (PG) Korean native steers, and 200ng of
total RNA was used for real time RT-PCR. The mRNA levles of leptin and
cyclophilin, which was used to normalize the leptin concentration were
plotted, and each plot monitors the amounts of the genes; For leptin of C
steer(L-C;square), leptin of PG steer(L-PG;diamond), cyclophilin of C
steer(C-Cstriangle) or cycliophilin of PG steer(C-PG;cross).
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Figure 7-2. Relative subcutaneous back fat tissue leptin mRNA level in
non-treated (Control) and 2.5ml/ BW®” kg/d of propylene glycol fed (PG)
Korean native steers over 120 days at the end of fattening period. The data
are expressed as a percentage of the value observed in the control. The value
of mRNA was 100 and 75% for control and PG groups, respectively. The bar
graph indicates the mean *SEM of 4 steers. ** means significantly different

from control (p<0.01).
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Figure 8-1. Measurment of the longissimus intramuscular fat leptin mRNA by
real time RT-PCR. Total RNA were isolated from longissimus intramuscular
fat tissue of non-treated (C) and 2.5ml/ BW®™ kg/d of propylene glycol fed
(PG) Korean native steers, and 200ng of total RNA was used for real time
RT-PCR. The mRNA levles of leptin and cyclophilin, which was used to
normalize the leptin concentration were plotted, and each plot monitors the
amounts of the genes; For leptin of C steer(L-C;square), leptin of PG
steer(L-PG;diamond), cyclophilin of C steer(C-C;triangle) or cycliophilin of PG
steer(C-PGscross).
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Figure 8-2. Relative longissimus intramuscular fat leptin mRNA level in
non-treated (control) and 2.5ml/ BWO0.75 kg/d of propylene glycol fed (PG)
Korean native steers over 120 days at the end of fattening period. The data
are expressed as a percentage of the value observed in the control. The value
of mRNA was 100 and 175% for control and PG groups, respectively. The
bar graph indicates the mean +SEM 4 steers. ** means significantly different
from control (p<0.01).
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