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Correlation Between Fat Deposit in Eye Muscle and Concentration

of Plasma Lipoprotein in Fattened Steer
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Thirty heads of finished steers of Japanese Black breed were employed in this study. Blood
was taken at slaughtering, heparinized and centrifuged for separating plasma. The plasma was
determined for concentration of lipids including high density lipoprotein (HDL), low density
lipoprotein (LDL), triglyceride (TG), total cholesterol (TCho), estrified cholesterol (ECho),
lipid peroxide (LPO), non-estrified fatty acid(NEFA), hormones including growth hormone (GH),
cortisol (Cort), insulin (Insu), thyroid stimulating hormone (TSH), thyroxine (T,), triiodo-
thyronine (T,), lutenizing hormone (LH), minerals including magnesium Mg), calcium (Ca),
inorganic phosphorus (IP) and total protein (TP).

There was a significant positive correlation between fat deposit in eye muscle cut at 8 to 9th
rib and concentration of plasma HDL or plasma total cholesterol, and the latter was highly
significant. In high fat deposit steers, correlation coefficient between concentrations of HDL
and LPO was also’significantly positive. There was not any significant correlation between
concentration of plasma HDL and plasma hormones. However, there was a slight tendency of
negative correlation between concentration of HDL and LH or Cort in the plasma in steers with
low fat deposit.

Concentration of plasma LDL correlated positively with concentration of plasma TG. In
steers with high fat deposit, there was a highly significant possitive correlation between concent-
rations of LDL and TG or HDL.. Plasma concentration of LDL also significantly correlated
negatively with concentration of GH and possitively with IP.

Concentration of plasma HDL and LLDL: seemed to increase in the phase of low metabolic rate
in the tissue, in another word, with the increase of fat deposit.

Necessity of study of production of beef ‘with high ratio of HDL to LDL is suggestible from
the point of view of human health.
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Table 1 Concentration of plasma lipid in fattened steer

All steer Low FD steer High FD steer
Lipid FD=1.0~4.5 FD=1.0~2.0 FD = 2.5~4.5

(n = 30) (n=13) (n=17)
TG (mg/dl) 9.200£0.817 7.692+1.361 10.353+0.939
HDL (mg/dl) 101.76743.621 90.692+4.211 110.235+4.629
LDL (mg/dl) 54.400+4.629 60.231+8.253 49.941£5.421
TCho (mg/dl) 115.8664+4.578 102.692+5.123 125.9414+6.111
ECho (% of TCho) 80.7331+0.523 81.000+0.333 80.529+0.607
LPO (n mol/ml) 1.620+£0.106 1.4854+0.133 1.723£0.156
NEFA (meqg/1) 0.501£0.025 0.482+0.043 0.5154+0.030

FD: Fat deposit in eye muscle.

IR IEE DEE |3 TCho, HDL, ECho, LDL, TG DJET TCho 7% & & \>.
2. MEFEEORE LIS TEOIES
MR E IR & FERF D MBS R & Table 2 12R L 7.

Table 2 Correlation coefficient between fat deposit in eye muscle and concentration
of plasma lipid in fattened steer

All steer Low FD steer High FD steer
Lipid FD=1.0~4.5 FD=1.0~2.0 FD=2.5~4.5

(n=30) (n=13) (n=17)

r r r

TG 0.345% 0.145 0.229
HDL 0.483* —0.307 0.277
LDL 0.002 0.287 0.376
TCho 0.464%* —0.239 0.255
ECho —0.284 —0.152 —0.571*
LPO 0.274 —0.059 0.255
NEFA 0.325 —0.083 0.675**

* Significant at 5%level.
** Significant at 1%level.
* Close to significance at 5%level.
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Table 8 Ratio of concentration of plasma lipid in fattened steer

Ratio All steer Low FD steer High FD steer
of FD=1.0~4.5 FD=1.0~2.0 FD=2.5~4.5
lipid (n=30) (mn=13) (n=17)
Mean= S.E. Mean+ S.E. Mean* S.E.
HDL/TCho 0.884+0.04 0.88+0.05 0.87£0.03
LDL/TCho 0.475£0.23 0.58£0.28 0.38£0.14
HDL/LDL 2.52£0.32 2.36+0.64 2.65+0.30
ECho/TCho 0.72£0.16 0.81+0.15 0.66+0.14
LPO/TCho 0.01+0.004 0.01:0.005 0.013£0.004
LPO/TG 0.20£0.10 0.24+0.13 0.174+0.07
HDL/LPO 71.85+32.59 69.59+34.00 73.57£32.40
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BELLEBENEVENHEYE (r=0.46) #% 5. HDL ¢ LPOOEEBM OB IIIEIE
MOBENLDOTIEHSNZ WY, BIHXEOSVLOTIEIERENEVIENHHERE (r=0.65)
HHELEN B,

M#8E0 ILDLEE I TGRECEZE L IEHEF 0, BIETMETCIIEE TH 2 51BN
RHFHETRER TP, BT MFEETIMmE D LDL8& 12 TChe 3 L U HDL
CEEROEWIEDMEE S -7~ LDL & NEFA & HMERIFREEH ICPOTEEIOEWE
D A& 5 7.

UAETOT A4 LDOIEEDFEE % &4 HDL 12 TCho L 3ER ICEEMN S WIEME 5
D, LPOL L FEVWIEDOHE»H -7, LDLIZ TG L IEOMHEESH Y, LPO & IIfEE I EH
RA

5, MBURTOF A VIRE LMTERIVE VIBE ORE

M#E HDL OBE TSRV v BE L IIHEEIE L - 7. EE LDLIZREFRIVE VIBE
CADHE (EIEIKHESE) »H ) CortiBELIZERITEVWENHE S -7, £/42LH
EHIEDFEBEOEm AT H »7/~. £7/-. LDLIZ TSH, Insu & DIZE WL 52 Z DEERYH -
7=

6. MEQURTOTAVREE IXRTIVOREDIEE

1#E HDL &R 1L IP B L IEAERS (2408 25 ) MgiBE & L IEFER (KIERFCHEFE)
ELIEME A S 54, CaiBE L ZAMEE (RIBISMPE) 2R L k. M Mg 2 hidi
DRENEF L BOMMA S D, RBHEEDETORELZRT. BIRBORILVELYD1DTH
ZHANY N ONMEEINL , AV b= Vi Ca DIRSMER 2884,

% Mg D3N, Ca DA IHBORBEEDETZRTHDOTH 5. HDL TR HHkAE
DIET, BETHLIEIHEOHEE L FHIBE T3,
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Table 4 Correlation coefficient between concentration of HDL and concentration of
lipid, hormone and mineral in blood plasma of fattened steer

All steers Low FD steers High FD steers
Correlation FD=1.0~4.5 FD=1.0~2.0 FD=2.5~4.5
(n=30) (n=13) (n=17)
r r r
HDL: TG 0.252 -0.189 0.367
: TCho 0.978%* 0.952** 0.981 **
: ECho —0.136 0.322 0.464 %
: LDL 0.191 0.010 0.625**
: LPO 0.462%%) —0.093 0.654**
: NEFA 0.291 0.196 0.335
HDL : GH —0.148 0.185 —0.379
: Cort 0.130 —0.325 0.135
: Insu —0.107 0.071 —0.039
: TSH 0.097 0.021 0.290
o Ty 0.041 0.074 ’ 0.009
: Ts 0.029 0.089 0.135
:LH —0.128 —0.280 0.157
HDL: TP —0.299 —0.279 —0.173
: Ca —0.325 —0.557* -0.212
: Mg —0.267 0.676* 0.128
1P 0.438%* 0.486 % 0.449 %

* Significant at 5%level.

** Significant at 1% level.

*! Close to significance at 5% level.
%1 Close to significance at 1% level.

Table 5 Correlation coefficient between concentration of LDL and concentration of
lipid, hormone and mineral in blood plasma of fattened steer

All steers Low FD steers High FD steers
. FD=1.0~4.5 FD=1.0~2.0 FD=2.5~4.5
Correlation (n=30) (n=13) (n=17)
r r r

LDL: TG 0.388% 0.603* 0.323

: TCho 0.300 0.214 0.665**

: ECho —0.204 —0.172 —0.298

: HDL 0.191 0.011 0.625 **

: LPO —-0.154 0.066 —0.251

: NEFA 0.262 0.505 % 0.035
LDL : GH —0.169 —0.090 —0.493*

: Cort 0.141 0.518 % —0.093

: Insu 0.255 0.318 0.175

: TSH —0.008 —0.167 —0.137

: Ty —0.162 0.089 0.299

: T 0.261 0.340 0.121

: LH 0.247 0.436 —0.403
LDL: TP —0.017 0.188 —0.464

: Ca —0.088 0.195 —0.397

: Mg 0.351 0.257 0.341

: IP 0.610% 0.650% 0.638**

* Significant at 5% level.
** Significant at 1% level.
* Close to significance at 5%level.
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IREFOMmEEo BEDL, LDL, TG, TCho, ECho, LPO, NEFA % K D s®, GH, Cort, Insu,
TSH, To, To, LHZ FOFNVE Y, BEHHE, Ca, Mg, BEY v 2 FDBELEIEL 2.

M#E HDLIBE 3% 8 — ORI B T 2 U — RO IEIFHEME () LZIEDHEFH Y,
F7-TCho C I EEBZEFEIIEVEHEEIH 5. —F, SIEFZME T HDLIZ LPO &£ &
BELESVIEMHEE S -7/~ MEEHDLEEIFLVE VY BEELEFESMHEEEIE,» -7, LH
DB L OIZIZEOMHEBEOER A A 5 7.

M4 LDL OEE X TGEE L IFMEE A5 0, SIEFKHEFEIZEWTiE HDL, TChe D&
ELEEBEHEOZVIEDCHE S -2, £2-M00 IDLEEIXIGH ADHEENH Y, TP L
IZIEDHE A H - 7.

In#E D HDL # & U LDL D EE B0 R BEAEDER VEE, BETWERIFTHEDEAL
BT 5. .
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