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Correlations of Blood Glucose and Lipids with Fat Deposition in Pigs
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(1. State Key Laboratory for Pig Genetic Improvement and Production Technology , Jiangxi Agricultural
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Abstract: To study the effects of gender and breed on blood biochemical parameters and the corre-
lations between blood glucose,blood lipids and fat deposition, we measured the blood physiologi-
cal and biochemical parameters and fat deposition traits in Laiwu and Sutai pigs. Total 6 blood
physiological and biochemical parameters were measured in both 251 Laiwu and 248 Sutai pigs by
using automatic biochemical analyzer. The results showed that,compared to the gilts, the castra-
ted male pigs had significantly higher LDL-C level (P<C0. 01), but no significant difference was
identified in other blood biochemical parameters between genders (P>0. 05) in Laiwu pig. We
further compared the phenotypic values of blood glucose and lipids between Laiwu and Sutai pigs,
and found that GLU,GSP,LDL-C were significantly higher in Laiwu pigs than that in Sutai pigs
(P<C0.01). However, Laiwu pigs had significantly lower HDIL-C than Sutai pigs (P<C0.01). The

other 2 blood biochemical parameters had no significant differences between Laiwu and Sutai
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pigs. Blood glucose and some blood lipid traits were significantly associated with fat deposition

traits in Laiwu and Sutai pigs. Correlation analysis found that T-CHOL and LDL-C had extremely

significant positive correlation with chest (6-7 ribs) backfat thickness (P<C0.01),LDL-C showed

significantly positive correlation with hip backfat thickness in Laiwu pigs (P <C0. 05). In Sutai
pigs,GLU, T-CHOL and HDL-C exhibited significantly (P<C0. 05) or extremely significant (P<C

0. 01) positive correlations with shoulder backfat thickness,chest backfat thickness,waist backfat

thickness and hip backfat thickness, GSP had significantly positive correlation with hip backfat

thickness (P<C0. 05) ,further, TG showed significantly positive correlation with shoulder backfat

thickness and waist backfat thickness (P<C0. 05). In conclusion, we suggest that gender may have

effect on porcine blood glucose and lipid levels, therefore, breed has significant effect on blood

physiological and biochemical parameters. Blood glucose and lipids are significantly correlated

with fat deposition traits in Laiwu and Sutai pigs.
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ML 25 XU A A 8 B A 7] — Sl T BILAAR P9 5 A X
R € » AR IE B 10 2R BURZS TR o AN 2 B BRI 14 202 i
A AR AR E 25 Bl ) B 2 A R A AR I AR AR AR AR
W2 e A= AR Ak DRI I 98 A= A 95 s 194 A2 A T LG gk
Y (e BB SRR IR I R A il
WA AR AR A I N T Ik =
ENEE g e S W NN PR R (i R e = i R
S5 R MR R LR 4 bR T LA B0 LA 7T R R R
SEPAG IR R . AR S BIE TR W B DR A A A I
T3l T R L R A P IR A il = e A R
50 T i 2 R R UL AR L R Y
B B A0 e I s g L e IO S . S S
ARSI RE 0 RS HA S B A5 2
R AR, —Fh A B S . B e
G T ANEBR BT . R B
M 5 ML I A ) PR 38 48 6 SRl PR g B FC I R A
B e U S AR IR T A T B . 53 A B I
Jo R 52 BT B 0% . R T AT A AR
B 5 2 1098 P T AN OB A BRI o TR D5 4 4
50 AR5 LR H I =l DDA G . de i, 3R
A4 00 58 2 oty 3 A A 48 b AT BE 5 R M D0 AR MR IR A A
F A .

HTEHE R T IR ST » FLA LSS LN
e 2 . BEE R ) R WOE R E AR LA —
R B KM AR RE AN kR T B
I A T RS DA B B R R . I R S v R Tl
I3RS T L RIS S BEAS A3 58 D9 A0AS L %
T AR A TR O SR Rl AR A R L AR
P A B R E AR . HRZ A A Ik R A

R 1 3 3 6 4% 95 R A L PR -5 R A 0 AR IR Y
FASRME . 3 b . gt A% DR 38 N B 58 DR 2T AR i) I K
A B AE AR B I A AR AR B 1 22 S AR B T A )
PR Y R . R A BT ST A X
M AR AL R bRy o m . A IR I 2 T 251 k3K 08
FEAN 248 Sk IR K HE I 6 T AR A HE AR, AT T
P | i b Xk A L T8 2E AR A B B R W DA R S A
DI N 7 | R R S A R RS BN RV A ERONDE P S
P o 38 I8 HE R 5 K 1) AR 3R 4 BT A A RTAT
LEE-1R

1 MRl5F%®
1.1 K zhy

F T AW 5% 0 355 3l 9 Sy w9 A4 o [ | 5 A A
o BB — AU BE IR SR TE MG . W B 1L AR A ST
JE R, 4 3 LRI HEZ) 5 A IR A% 251 3k 1
T M 166 Sk BERE 85 Sk TG IE M AT E
WA S FE A L H g — T FEAR AT AR SR L B A R R
10~12 KA G L EH S AR 2 m*) . HR
BRI N HMER 16%, W1k fE 13.1 MJ - kg',
HE R 0. 780,45 0. 6 %, 85 0. 5% . 5 /il IR B
P AR E RIS PN P N = L RN W
IRRAN A BR 2\ T & S AL . o 3 A e i 2
2~3 ARG 248 3k R AR 123 3k BEE 125
K R SR 2R B EIT R K ARG kAT
T35, HL A S5 o R 3 FE 7

METERE IR FN (300+£3) HIE L 95 KAE L F| (240+
D HEE K E M BT EM B A a K
24 h 5 . 58— R F 8 sh ko am gy R AT B S



688 oo E ¥R 47 %
1.2 miEHFmAIRE 13,2 Jig 5 DUAR PR 2 20 ) 5 AT 1 T A

A B 2 Ja W IR OB F 4 i K TR S 1 7
mL Eppendorf N, TER T#HE S h j5.4 C.
3000 r s min' B> 20 min, FFEMBERLE MR ET
—80 CHif.
1.3 Mm% IEFRA R NFN RS BT AR R R B E
13,01 Iy A Ak AR A A ik AR T 5 3 )
FE 6 T WA Ak 38 b« 4 45 B (GLUD OB Ak 1 v &
1 (GSP) S H[E B (T-CHOL) L H il =g (TG) L &
B FE % 5 4 H [E I CHDL-C) A% %5 B iS5 14 BH (%
(LDL-C) 1L 25 AL 36 b i R 428 0 42 B 3h A 1k
AYMTAN : DL o R SR e AUS421 (2 [H DL 7 2 8 R 4
ANED . IE T GLU,GSP, T-CHOL, TG, HDL-C
A LDL-C $8 56 0 i 8 550 65 AAS 0 07 325 43 51
A 255 WA T 550 & T Y 25 B 32 TR 7 AT PR #DD
A S AT 5 W Ak I Y R R IR 7 I
VR A PR 2w L DU R e A S e 5 I T A
& CH A A EE 250k X S ) (IR [ 4 Ab it I
i = ER A0 B CH A P A0 BE 25 Rl S 4 (il
2 (GPO-POD) 5 & % B g 2 1 JIE [0 1 A6 00 38 79 &2
CH A P R0 2 0k X 24D (B AR B b €32 s AR % IR
R P RE A 0 3 ) B CH A B R BE 2 bk X e k)
A EL 5

RN A 52 B IR BT RIS I 6 ~7 WAk
I 5 LR MV LA P R R AT I 4
L4 FitHE

A Microsoft Excel 2/ # 4758114007 » 115 1L
WA T A A A6 BR 197 BB (o) VBRI 22 () B RAEL
(Maximum) . f/]ME (Minimum) , 3 H¥X  F % ¥
Al e K3y, AT 22 S P B A, B A A D 308 FH o 1287
FTR o R A7 B LM ASE R 53 A 2 PR A AH G L 20T
Tﬁiﬂ:y:p—F sex T+ batch +body weight +e, H
T RPEAREBIAH s sex LRI BN batch 1y J& 5
HER B body weight FIKERN e HFRE .y H
Primfgpy R ABE ., A RIGE T8 cor () RET
S 25 VR 16 AR Z [A] 1Y Pearson AH 3¢ 2 %5, #E 1
] cor. test () RRERAH C R E R W 3% M 4T 48
THR A .
bt

=A

S

1 P50 5 I & A 4L 45 #5 B 52 I RLAL 53 4
STE A K LDL-C B i 25 & T B 4% (P <

0.01), Higx 5 Wi ¥ 2E Ak 48 A P 01 18] JC 8 25 2% 5=

P S I OROR I AR AR s B 0 52 e e B 3 1 S

(P>0.05,% 1),

2
2.

F= 1 1B 3 ST R A0 K ¥ MBS i A K B9 RS I
Table 1 Effect of gender on blood glucose and lipids in Laiwu and Sutai pigs mmol « L™!
KT Laiwu pig 7 K Sutai pig
HEAR
Trait 5% (n=85) & N (n=166) 5 (n=125) & (n=123)
Gilt Castrated boar Gilt Castrated boar

WM GLU 6.84+2.26 6.50+2.32 4.28 £1.12 4.56+1.15
WAk I T &E 1 GSP 2.16+0.17 2.19£0.15 2.06+0.13 2.0840.13
EHFEEE T-CHOL 2.2640.39 2.31£0.40 2.33£0.33 2.2840.33
Hih =M TG 0.24+0.15 0.21+0.17 0.20+0.08 0.21+0.08
BB NS A HE EE HDL-C 1.00+£0. 23 0.9740.25 1.33+£0.29 1.33+£0.29
%% B i 2 1 i [ B LDL-C 1.2940.28"" 1.4140.33 1.2840. 24 1.2540. 24

PR PR hRER .

¢ R AT PE BRI B b . . P << 0.05;° . P <C0.01

The data in the table is the “ mean = standard deviation”. Comparison between gilts and castrated boars was performed by z-

test: © . P<C0.05;" " . P<<C0.01
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x2 EEE(FR)MKRELEREHEXES R

WA M (P<<0. 0 9 K& H GSP 5 GLU,
T-CHOL,HDL-C 5 LDL-C 77 75 ¥ 55 2 fit 41 26 1
(P<<0.01.% 2).

Table 2 Correlations among blood glucose and lipid traits in Laiwu (Sutai) pigs

GLU GSP T-CHOL TG HDL-C LDL-C
GLU 1.00 (D
GSP 0.02 (0.1777) 1.00 (D)
T-CHOL 0.06 (—0.03) 0.12 (0.3177) 1.00 (1)
TG 0.12 (0.09) —0.07 (0.05) 0.3577(0.18" ") 1.00 (1)
HDL-C 0.20" " (0.02) —0.02 (0.23"") 0.64"7(0.66"") 0.36""(0.26"") 1.00 (1)
LDL-C —0.07 (—0.05) 0.2177€0.26"")  0.77"7(0.85" ") 0.12 (—0.03) 0.08 (0.39" ") 1.00(1)

FEHE 1A B0 A A T B LR A S R A E RGP . S NEE R B AR K. P < 0.05; 7. P <C0.01

The data in the table are the correlation coefficient that was adjusted the effects of sex,batch and body weight (+*). The data in

the brackets were obtained from Sutai pigs.
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Table 3 Comparison of blood biochemical parameters between Laiwu and Sutai pigs

".P <C0.05;77.P <0.01

By GLU, GSP, LDL-C # & & & F % K3 (P<
0.0, #H KM HDL-C & B #FH 8\ FTRIEH (P
0.01); T-CHOL #1 TG W2 S A8 E (P>
0.05),

mmol « L7

I KK (n=248) Sutai pig

Mk Trait KT (n=251) Laiwu pig
% B GLU 6.61+2.31""
WAL LT B GSP 2.1840.15""
JEH E R T-CHOL 2.2940. 39
il =8 TG 0.2240.16
5 % g B 1 IR E #E HDL-C 0.9840.24"
IG5 B N5 & A I E B2 LDL-C 1.3740.32""

4.42+1.14
2.07+0.13
2.3140. 33
0.214£0.08
1.3340.29

1.2640. 24

TR PR

¢ KB AT S R B b .. P << 0.05; . P <C0.01

The data in the table are the “mean & standard deviation”. Comparison of phenotypic values between Laiwu and Sutai pigs was

performed by z-test: *. P < 0.05; " . P <0.01
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Table 4 Results of correlation analyses between blood physiological parameters and fat deposition traits in Laiwu pigs
AR JA R S Mg (6 ~7 i) 5 IR I 1 U IS R R
Trait Shoulder backfat thickness Chest (6-7 ribs) backfat thickness Waist backfat thickness Hip backfat thickness
GLU —0.00 0.03 0.02 —0.08
GSP —0.08 0.08 0.09 0.09
T-CHOL 0.10 0.18" " 0.09 0.11
TG 0.07 0. 00 0. 06 0.04
HDL-C 0.03 0.01 0. 00 —0.10
LDL-C 0.12 0.19"" 0.10 0.15"

AR A BB R TEE A R S B R LG 1L P <C 0,055 P <C0.01, 5[]

The data in the table are the correlation coefficient that was adjusted the effect of the sex,batch and body weight (*). *. P <<

0.05;"*. P <C0.01. The same as Table 5
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Table 5 Results of correlation analyses between blood physiological parameters and fat deposition traits in Sutai pigs

PEAR Chatd B C6~7 1) FF B IR 1 PR 1
Trait Shoulder backfat thickness — Chest (6~7 ribs) backfat thickness Waist backfat thickness Hip backfat thickness
GLU 0.04" 0.08" 0.15"" 0.16""
GSP 0.05 0.0 0.11 0.13"
T-CHOL 0.08" 0.07” 0.12"" 0.1"
TG 0.11" 0.03 0.12° 0.02
HDL-C 0.137" 0.137" 0.127~ 0.177"
LDL-C 0.01 0.02 0.07 0.07
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