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Effects of different dietary protein species intake on plasma homocysteine concentration in rats
LIU Yi-qun, HAN Feng, SUN Li-cui, LU Jia-xi, HUANG Zhen-wu
( Division of Nutrition & Metabolism, National Institute for Nutrition and Health, Chinese
Center for Disease Control and Prevention, Beijing 100050, China)

Abstract; Objective In order to investigate the effects of different dietary protein species intake on plasma
homocysteine concentration in rats. Methods 48 Wistar rats were fed with casein, lactalbumin, egg albumin, SPI, wheat
gluten and zein diets for 10 days, and sacrificed to collect blood sample for analyzing the concentration of plasma
homocysteine, cysteine, GSH and Cys-Gly. Results Body weight gain of wheat gluten group was significantly lower than
casein, lactalbumin, egg albuminand and SPI, while negative growth was observed in zein group (P <0.05). The plasma
homocystein concentration of wheat gluten and zein group was significantly lower than other groups, and the plasma
homocystein concentration in lactalbumin group was significantly lower than casein group. Conclusion The effects of
different dietary protein species intake on plasma homocysteine concentration mainly depends on protein species and the
contents of amino acid. The main mechanism is that the increased cysteine concentration promote enzyme activities of

homocystein metabolism, and increase the consumption of homocysteine.
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Table 1 ~ Composition of experimetal diet
15 mEEE  FLIWE OBRE KRES ADNEE EXK ., EBX OEK wWE 4ER BE OENA .
- F OB RE EEA BES EG T RE W (AIN93G) (AIN93)  LF4E miRE T
25% Mg £ 1 2 25 — — — — — 20 43.25 5 3.5 1 2 0.25 100
27% FLEEHH — 27 — — — — 20 41.25 5 3.5 1 2 0.25 100
27% JP HEHA — — 27 — — — 20 41.25 5 3.5 1 2 0.25 100
25% RE 4y EEAH — — — 25 — — 20 43.25 5 3.5 1 2 0.25 100
29% /N THI i B 1 4 — — — — 29 — 20 39.25 5 3.5 1 2 0.25 100
25% FAKE 4L — — — — — 25 20 43.25 5 3.5 1 2 0.25 100
. —REm
1.2.2 shihbr SLARTE, Bl (JFRBLEE) ,3 000 r/min £5.0> 15 min,
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F2 HEEEAT Met 5 Cys §1(g/100 g)
Table 2 Content of methionine and cysteine in

different dietary protein

HE@%E Met Cys
ik 25 11 2.87 0.35
FIEEA 1.81 2.57
ITISEHE| 4.53 1. 60
K /rEEA 1.33 1.23
/INZ T F7 2 1 1.69 2.11
EAREH 1.13 1.10

H&R (Cys-Gly) ¥ B S BESCHk [ 12 ] WP A9 &R 40 7
%, 33k = 0RO (3 3 A (HPLC ) A

B 200 wl IS0 A 20 wl 10% TBP-DMF & ¥k
RA, BT VKK 30 min, PIWT I 3% o S-S B 45
o SRIEHMA 10% PCA( 1 mmol/L EDTA-2Na)
200 pl, £ {1 2% 8 AR . 3 000 1/min 20
10 min, BU_E3E 50 wl, MILA 30 wl 1. 55 mol/L NaOH .
125 wl 0. 125 mol/L #lifZ (pH =9. 5)IR4& , B9 6AT
A 57 SBD-F (2 mg/ml) % F 0. 125 mol/L #IfR (pH =
9.5) P FAMRA , FEWHEL 50 wl IR AW, B 4R
F 60 CHERH N 1 h, il i3 HPLC 2866 i 3%
Hey .Cys .GSH , Cys-Gly ¥ &
1.3 GEib2orir

BAEYIR Mac 1.5 Gt R o, 450
BPRILA x 5 FoR, AL BB R 25 0 L
R RO 2200 0 il ¢ K56, P <0.05 2R
Hait¥#E X,

2 R
2.1 ANFEIFZSEEEE A 8N K BUA T & gk
peyrEA

29% /\NZz THI #7214 0 KRR BT e i I T
25% BE A 2H 27 % FLIEE A 27 % BB A H 2 DA
K 25% Ko nmEEAN, HESYASITHE XL
(P<0.05), F K A4 MR BT & 2603
KBHAM S 2R EFHIT#EL(P<0.05), &
KR I 2H P ) R A R T 2R Kt B I IR H A
HEHM, LS,

#3 BAKRBIAEFERKE FHEAR JFRE

VIR AR A DR LB ) BB (x +5,n = 8)
Table 3  Body weight gain,food intake,liver weight and protein
effciency ratio( PER) of rats fed the experimental diets

. R FREAR RN %ﬁﬁ?
/(g10d)  /(g/10d) /(g/100 g BW) (PER)
25% fig B F 4 39 £22 155 +6*  4.34£0.07°> 1.0l
27% AEE AU 36 £24 160 £7¢  4.520.07*  0.83
27% B0 H & H 4L 35428 137 +6*  4.48+0.08*  0.95
25% KRE M EEHAH 41 +20 154 £4°  4.07£0.03> 1.06
29% /N T A AR 11 4 23 £20 156 £5*  4.29+0.08"  0.51
25% FAE AL -15£2¢ 108 3 3.30£0.06° -0.55

A AR TR BRI 2278 G TR (P <0.05) b A I 70
FORALRZR TG IHR L (P >0.05)
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Figure 2 Effects of different dietary protein intake

on the concentrations of plasma Hey and Cys in rats
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Figure3  Effects of different dietary protein intake on the

concentrations of plasma GSH and Cys-Gly in rats
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Effects of lysine and threonine fortification in wheat gluten on plasma homocysteine
concentration decrease in rats
XIANG Xue-song, FENG Gan-yu, XING Qing-bin, LIU Yi-qun, CUI Lu, WANG Zhu
(National Institute for Nutrition and Health, Chinese Center for Disease Control and

Prevention, Beijing 100050, China)

Abstract; Objective To investigate the effect of limiting amino acid on plasma homocysteine concentration in rats by
adding lysine and threonine to wheat gluten. Methods 32 Wistar rats were fed 25S, 25C, 29G and 29GLT diets with
different dietary protein species for 14 days. At the end of the experiment, the rats were sacrificed, and blood and liver
samples were subject to biochemical analysis. Results Body weight gain in rats fed with wheat gluten dietary was
significantly lower than casein and soybean protein dietary, but the decrease in body weight gain was significantly

suppressed by adding lysine and threonine. The plasma homocysteine concentration in rats fed with wheat gluten was
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