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The relationships of the metabolic rates of trans-cinnamic acid in rat’s liver

and the occurance of fatty liver in rats with/without supplemental of carnitine

in rats diet
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Abstract:

The data from this study demonstrated that
low protein diet will cause fatty liver and the
amount of total lipid and triglyceride
accumulated in the liver are increased with the
These

abnormal changss in liver can also be detected in

decreasing of the protein content in diet.

the increasing amount of total lipid and

cholesterol in serum but not in serum’s
triglyceride. These fatty liver syndrome did not
alter with the extra supplement of carnitine in the
low protein diet. This finding suggests that the
low carnitine level caused by the low protein diet
was not the only reason to impair the lipid
metabolism in rat’s liver. However, the
different amount of the accumulated lipid in rat’s
liver caused by the different low protin diet did
affect the efficiency for rat’s liver to metabolize
This

significant difference of the metabolic rate of

trans-cinnamic acid to hippuric acid.

trans-cinnamic acid in the experiment groups,
therefore, can be used as an alternative tool for
detecting the happening and level of fatty liver in
rats.
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Dietary Group

Group A (NPD) B (LPD1) C (LPD2) D (LPD3) E (LPDS}

Lactalbue:n 200 80 80 10 20

Corn starch 570 690 710 730 710

Soyber oil 150 150 150 150 150

Cellulose 30 30 30 30 30

Minersl mixture B 35 35 35 35

Chol ine-HC1 3 3 3 3 3

NPD: Normal protein diet
LPD: Low protein diet
Vitamin mixture: AIN 76

Mineral mixture: AIN 76

LAEXEBERBIAATALER S M@/ 85 88

8546 0.1 ml 400 mM &9 X - P A B oy RN
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(R*=0.9999) - @ LPD3 & LPD4 & + & & &9 AT B
GREMEASVARE R  ENAREBH b
HEIMEAN TR TR MEKN
#m % LPD4 (R*=0.9299), mATHEE 54§
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A HRA LRSS B EhET BEHFNRT:

% NPD 1PD 1 LPD 2 LPD 3 LPD 4
MR8
Mo (eg/g liver) 51, 3444. 77 67. 2247, 00 82.0746.20 96. 3247. 60 100. 9145. 83
agenyE (ag/dl) 25. 5616. 30 52.6324.81 65. 333. 03 78.6743. 48 69. 3329. 00
HRZated®(ag/g liver) |1, 764011 2.1240. 21 2.6640. 43 3.1740. 26 3.2640.33
EY 2 L8 T} 46. 3348, 62 §5.52+17. 83 67.93413. 52 54.8349.47 58.28£17.39
HUNDUE (ag/g liver) 0. 3040.12 0. 230. 05 0.2340.05 0. 2210. 03 0.2740. 04
mEREnE 75. 7913, 56 113. 34412, 36 170. 0046, 83 195.71410.90 | 201. 43£30. 95

NPD : Normal Protein Diet (200 g protein/Kg diet)
LPD 1: Low Protein Diet 1 (80 g protein/Kg diet)
LPD 2: Low Protein Diet 1 (60 g protein/Kg diet)
LPD 3: Low Protein Diet 1 (40 g protein/Kg diet)

LPD 4: Low Protein Diet 1 (20 g protein/Kg diet)

A= Rk ATHE - R R BRERENAE
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(ug/mi}
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(ug/ml)
Total Recovery (N) 68.01 66.63 63.68 63.59 56.54

Mg EnefraBEpMAR YRS
BRD R BT PRS2t
A4 E(R=0.9999) (k—) mE@BER
B P BERENRILEGRT S AL SR
BEL£E (k) HAHBERELITEP =
MHhEESTMAREGTSERIMEIR
W MafPRESSEARE (X—)
MMEFAHPEAESENARD M ERHEH
Ao (R*=0. 8903) - i& X Afu AT WAk Bl 8% & & # 1L
AR @ ESABEBATREGRRYHES
RTFRAFHERELTARAREAIEY
BF3. % - £+ LPD3 & LPD4 (40 g protein/kg
diet , 20 g protein /kg diet) &% ¥ &h%
BAS AT YR E — R E  ZNATHR =8
fi5 o4 X b, B B B AT 8990 R 0 b A {2 A AT
BMPH LS REEaE PRENS SN
Aoko bR ERNBEHIFREARELEd o
RPBAS B AR RF Lo -
ZRAYR 8 N K G ES. 0.1 m]
& 400mM & K- A EE1E B ERMAL -
SRR 12 R 0 B RR R BAT
WP B A K-S T4 HPLC 247
HERANER= -
HBBEREPURER T HEAKSTHITHE
A EMEmmBERK BT EHBTZ
5 B A 143 38 X - P AR B A AT BE 6 K -
REGBBERARTRALFEELT S
b X -AHBARRAMG KR HET
UARHEREHIFZERRBERREZR
Bl Mk —IAHEFRET @ £ EMHREZIRE
HTR#EB T RRBBEHAHARRE °

. RRBH:

KAVE— 5 T AR B 3R]
R BAR R ARKRGAR TR wOES
B3 ERATEUEARMZIRE - OURL
WA R F LRV EA RS TR
£ > QI i — & 6 AT AL 875 AR o



E. 5K

1.

Liu T-Y, S-N Lu, W-P Su, W-Y Chang, L-Y Wang,
M-Y Hsieh, W-L Chuang, S-C Chen, and C-J Chen.
1990. Predication of fatty liver from serum triglyceride
levels and body weight indexes. Kaohsiung J. Medical
Science. 6:289-294.

Chlji H., K. Harayama, and S. Kiriyama. 1990. Effects
of feeding rats low protein diets containing casein or soy
protein isolate supplemented with methionine or
oligo-L-methionine. J. of Nutrition. 120:166-171.

Chow, C. K.(ed.). 1992. Food science and technology,
vol. 53. Fatty acids in foods and their heaith
implications. Marcel Dekker, inc., NY. pp. 67-79.

Sachan D. S. and A. M. Yatim. 1992. Suppression of
Aflatoxin B-1-induced lipid abnormalities and
macromolecule-adduct formation by L-carnitine. J. of
Environmental Pathological and Toxicological Oncol.
11:205-210.
Eaton S., C. O. Record, and K. Bartlett. 1997. Multiple
biochemical effects in pathogenesis of alcoholic fatty
liver. European J. of Clinical Investigation. 27:719-722.
Lian J., and K-Y Chou. 1991. Determination of fatty
liver ultrasonic attenuation. Chin J. Ultrasound
Medication. 7:5-6.

Wang C-C, G-T Huang, and P-M Yang. Hepatic tumor
in fatty liver: Diagonstic difficulty in ultrasonography. J.
of Medical Ultrasound. 5:124-128.
Floss, H. G. 1979. The Shkimate pathway. In:
Biochemistry of plant phenolics. T. Swain, J. B.
Harborne and C. F. Van Sumeze(eds). Plenum Press. NY.
pp. 40-87.

Bell-Lelong D. H., J. C. Cusumano, K. Meyer and C.
Capple. 1997. Cinnamate-4-hydroxylase expression in

Arabidopsis. Plant Physiology. 113:729-738.

10. Sun,F. M,, J. L. Smith, B. M. Vittimberga, and R. W.

11.

12.

14

15.

16.

Traxler. 2002. A new method for separation and
identification of cis-cinnamic acid from its racemic
mixture. ACS Symposium series. 816:228-240.
Wolffram, S., T. Weber, B. Grenacher and E. Scharrer.
1994. A Na'-dependent mechanism is involved in
mucosal uptake of cinnamic acid across the jeiunal
brush border in rats. Nutrient Metabolism.
113:1300-1308.

Grimbert S., B. Fromenty, C. Fisch, P. Letteron, A.
Berson, A. M. Durand-Schneider, G. Feldmann, and D.
Pessayre. 1993. Decreased mitocjondrial oxidation of
fatty acids in pregnant mice possible relevance to
development of acute fatty liver of pregnancy.

Hepatology. 17:628-637.

. Chawak M. M., M. V. L. N. Raju, S. V. R. Rao, C.

Srilatha, and N. K. Praharaj. 1997. Experimental
induction of fatty liver hemorrhagic syndrome in layers.

Indian Veterinary J. 74:290-293.

.Liu T-Y, S-N Lu, W-P Su, W-Y Chang, L-Y Wang,

M-Y Hsieh, W-L Chuang, S-C Chen, and C-J Chen.
1990. Predication of fatty liver from serum triglyceride
levels and body weight indexes. Kaohsiung J. Medical
Science. 6:289-294.

Sun, F. M,, J. S. Wang, and R. W. Traxler. 2000. A novel
ortho-dehalogenation reaction of 2-chlorocinnamic acid
catalyzed by the pink yeast Rhodotorula rubra Y-1529.
Chemosphere. 40:199-207.

Shaw Huey-Mei. 1998. The effect of protein

insufficiency on tissue Vitamin E content: Mechanism

Investigation. Ph.D. Dissertation, National Taiwan

University.



