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a: XFHEZL CK group; b: k36 I 41 test group I; c: kI 114 test group II; d: iRIGIIZL test
group Il.
K1 AR /N BRUR 07 40 B g TR A OS2 (72 h, AL O B )
Fig.1 Effects of citric acid on lipid droplet morphology of mouse adipocytes (72 hours, oil red O staining, 400x)

2.2 FFRRERNS /N BRR F AH HD. TG A AR w5 Bl PR 3 il 25 e A 2 M

1 775, 78 36 fl 72 h if, RISTH SRS (FDA) S EHEZE THAEA (P<0.05) , IR
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Table 1 Effects of citric acid on key rate-limiting enzyme contents in TG synthesis of mouse adipocytes

B[] Time/h

Wi H Items 3| Groups

0 36 72
E-6- IR I R CK 86.63+5.41 84.62+5.01 84.78+5.79
6-PFK/ I 87.76+6.03 90.02+5.44 89.57+4.87

(ng/mL) 1I 84.89+5.98 90.91+4.56 91.81+5.04
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14.23+1.17
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1 427.57104.14

1 429.18+108.52
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726.13+29.848

969.11+28.944
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1 179.43+35.734

1 413.6693 848

1909.71:£99.354

2 116.72+87.86*

2311.94+88.524

326.38+16.675
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142.2147.08A

1 672.55+106.63

1730.37+£102.24

1 860.79+111.98

1 893.55+115.81

14.46+1.22

14.26+1.26

14.0741.31

14.73+1.35

1 230.07+108.96

1327.81+101.62

1 351.09+103.35

1392.01+105.38

711.63+33.985

965.46+31.52%

1 172.214£29.6542

1 174.01£27.324

1 405.86+95.045

2 136.24+89.87A

2 196.51+80.8242

2319.75+84.814

303.1617.79%

529.36+21.074

537.35+19.36"

518.63+16.074



X CK 827.73+£50.25 818.45+45.56 822.64+45.64
DGAT2/ I 837.26+46.26 782.93+47.21 795.46+45.39
(pg/mL) II 810.11+47.33 799.64+48.16 810.42+46.91

I

794.56+48.16

818.45+42.94

847.72+44.98

RS B AR RS FRFOREFREE (P<0.0D , ARG FREFRERZE (P<0.05) ,
MESREFRERERAEE (P>0.05) . NEFE.

In the same column, values with different capital letter superscripts mean extremely significant difference (P
<0.01), and with different small letter superscripts mean significant difference (P<<0.05), while with the same
or no letter superscripts mean no significant difference (P>0.05) . The same as below.
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HIEE 2 "I, 7E 36 A1 72 h I, RXIRL. 1. NIZHBCRBURIRTESE (HSL) & EHHREZE LT XA P
<0.01) , FEAlEZERALE (P>0.05) ; 7£0. 36 fl 72 h i, BRS04 Hl =Bk #EE (TGHD &%
BEXMBAZRIAEE (P>0.05) ; /£ 0h K, BRXRHNBIESERE 1 (CPTD &ES5WRHAZER
REZE (P>0.05) , 7636 f1 72h i, FHREH CPT1 &N EZ ML FXA (P<0.01) , F L4l
ZRARE (P>0.05) .
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Table 2 Effects of citric acid on key rate-limiting enzyme contents in TG catabolism of mouse adipocytes

] Time/h

WiH Items 3| Groups

0 36 7
S CK 2508.81+101.01 2 403.86:100.37A 2343.93+104.914
3 = e
&%@@ Jig I 2 404.19+100.51 1 868.38£102.215 1 707.67+102.4585
Jiji i HSL/
(pgfonl) | 2356.15+101.52 1 698.01£101.365 1 528.11£99.948b
1 2 524.76:104.26 1719.214103.885 1 589.45+96.138°
S CK 1767.85+111.01 1731.65+92.94 1 673.73+90.95
yh — b
LERUESIEEN I 1 696.35+109.34 1 623.95+99.06 1 781.43+88.86
fi# i TGH/
(pgfnl) | 1 749.65+105.48 1 780.43+87.76 1 781.33£90.23
1 1 656.01£110.45 1 588.12+85.83 1 850.55+89.79
S CK 529.27+30.67 457.07+27.78% 484.42+28 654
1Y 4
WA I 515.61£31.05 369.62+27.048b 366.74+27.728
/i 1 CPTI1
(pgmL) | 514.47+29.99 339.54+26.358 360.14+19.848b

I 487.07+28.92 360.27+25.78B° 328.27+19.278°




2.4 RPN /N BTG T AL TG A& JE I R

M 3 ATA, £ 0hi, &iAKA TG SR SMBAERHARE (P>0.05) , 7£36 M1 72h i, &Ik
I, I, NI TG HFEYEESTHRA (P<0.05) ; &4 DG & &1L &I E] fU 50 AL EL 2 I
BF (P>0.05) ; fE£36 M1 720, FIARFENENR (FFA) &EMREERTXEA (P<0.01) %
RIRHR ZE R AEE (P>0.05) ; £ 0h B, &5 PA S ESMBAZERALRE (P>0.05) , 1£36 il
72h i, FRIEAL PA S EBEER TXEL (P<0.05) 5 7536 f1 72 h i, HRIGH Z BT A S ED
R FLT XA (P<0.0D [ FRIWAERAEZE (P>0.05) .
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Table 3  Effect of citric acid on the contents of TG metabolites of mouse adipocytes

Y5 18] Time/h
TiH Items
Groups 0 36 77
e CK 443.51+18.52 442.28+19.38° 462.22+18.11°
Him = TG/ I 476.27+16.45 486.96+19.722 512.79+17.04°
(ng/mL) II 466.24+18.07 501.77+17.582 511.71+£17.382

I

463.56+£17.79

503.04+18.55%

507.69+16.942

Xt CK 10.28+0.95 9.65+0.93 10.21+0.95
I 9.62+0.91 9.18+0.89 9.06+0.88
DG/ (ng/mL)
11 9.88+0.89 9.56+0.85 9.38+0.83
11 10.48+0.96 9.84+0.91 9.91+0.81
Xt CK 100.76+7.79 97.67+7.794 95.59+8.014
e e TR I 96.72+7.21 65.32+6.3580 65.71+6.1380
FFA/ ( ug/mL) 11 99.36+7.16 61.86+6.028b 68.11+6.248b
11 101.72+7.24 66.09+5.238b 69.98+5.558b
Xt CK 9.18+0.87 9.39+0.77° 9.49+0.84b
W PA/ I 9.59+0.82 10.26+0.712 10.80+0.79?
(nmol/mL) 11 9.78+0.79 10.60+0.69° 11.14+0.65*
11 9.29+0.85 10.77+0.73¢ 11.19+0.78°
L4 A X CK 926.03+35.01 899.61+32.134 893.53+31.744

Acetyl-CoA/

939.46+33.94

641.45+34.758>

639.18+29.378b




(pg/mL) II 943.46+34.89 686.24+30.875° 651.38+28.628°

il 944.45+30.64 645.85+30.265° 626.78+27.88Bb
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Effects of Citric Acid on Contents of Triglyceride and Its Metabolic Intermediates of Mouse Adipocytes

REN Wanping! SHAO Wei'? LUO Chenglong! YU Xiong?*

(1. Collage of Animal Science, Xinjiang Agricultural University, ~Urumgqi 830052, China; 2. Xinjiang Key
Laboratory of Meat & Milk Production Herbivore Nutrition, Urumgqi 830052, China)

Abstract: The purpose of this study was to investigate the effects of citric acid on contents of triglyceride and its
metabolites of mouse adipocytes. Firstly inoculated the mouse 3T3-L1 cells into mature adipocytes as the test
subject, the cells were cultured in complete mediums containing 0 (CK group), 20 (test group I), 50 (test group
IMand 200 pmol/L citric acid (test group III) on the 14th day, respectively. The cells were collected at 0, 36 and 72
h for the detection of key rate-limiting enzyme contents in TG synthesis and catabolism, and TG metabolite
contents, respectively. The results showed as follows: at 36 an 72 h, TG content in test groups I, II and III was
significantly higher than that in CK group (P<<0.05). The contents of aldolase (FDA) , acetyl-CoA carboxylase

(ACC) and fatty acid synthetase (FAS) in test groups were significantly higher than those in CK group (P<<
0.05 or P<<0.01). The contents of hormone-sensitive lipase (HSL), carnitine palmityl transferase 1 (CPT1), free
fatty acids (FFA) and acetyl CoA in test groups were significantly lower than those in control group (P<<0.01).
In conclusion, citric acid can promote the synthesis and deposition of TG of mouse adipocytes,  significantly
increase the contents of FDA, ACC,and FAS in TG synthesis, and significantly reduce the contents of HSL, CPT1,
FFA, acetyl CoA in TG disintegration; the optimal dosage of citric acid is 20 umol/L.
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