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Effects of Low-carbon and High Protein Bread Diet on Blood Lipid,
Immune Index and Intestinal Flora in Mice

JIANG Yuchun, XIAO Yuhang, LI Dajun’

(College of Food Science and Engineering, Jilin Agricultural University, Changchun 130118, China)

Abstract: Objective: To observe the effects of low carbohydrate and high protein diet (LC-HP) and high oil and high sugar
diet on blood lipid, immune index and intestinal flora in mice. Use of high protein gluten as the main ingredient to make
bread as the diet of mice. Methods: Healthy Kunming mice were randomly divided into low-carbon and high-protein group
(group A, CHO 11.41%, Pr 39.18%), control group (group B, CHO 47.4%, Pr 9.6%), high-oil group (group C, CHO 51.4%,
Pr 8.5%) and high-sugar group (group D, CHO 60.6%, Pr 7.3%). Each group consisted of 10 animals, 50 parts male and 50
parts female, for a 28 d experimental period. The mice were weighed every 7 days, and the organ coefficient was
determined at the end of the experiment. The serum triglyceride (TG), total cholesterol (TC) and low density lipoprotein
cholesterol (LDL-C), high density lipoprotein cholesterol (high density lipoprotein cholesterol, HDL-C), tumor necrosis
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factor-a (TNF-a) and serum interleukin-6 (IL-6) were detected. 16S rDNA sequencing was used to detect the changes of

flora in mouse fecal samples. Results: The weight growth rate of mice in group A was significantly lower than that in

groups C and D (P<0.05). The levels of total TG and TC in group A were significantly lower than those in the other three

groups (P<0.05), the levels of LDL-C in group A were significantly lower than those in groups C and D (P<0.05), and the

levels of HDL-C in group A were significantly higher than those in group D (P<0.05). The immune organ coefficient of

group A was higher than that of the other three groups, but there was no significant difference. The serum levels of TNF-a

and IL-6 in group A were significantly higher than those in groups C and D (P<0.05). ACE, Chaol and Shannon index of

group A, which reflected the richness and diversity of intestinal microbial communities, were higher than those of the other

three groups, and the relative abundance of beneficial bacteria was significantly increased (P<0.05). Conclusion: Compared

with ordinary bread and high-sugar and high-oil bread, eating low-carbon water bread in mice could reduce the weight

growth rate and blood lipid level, adjust immune indexes and improve the composition of intestinal flora, and it is

confirmed that high-sugar bread had greater adverse health effects than high-oil bread.
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6(IL-6) .

1.2.43 /NROPEINE REL sz asE (BRI
J) FAAE BRER KIEEDE, EARR T /K53 )5 S TR 2 PR,
TP B R 5

_ REREBUE(Q)

ERE R2E(%) = 100
TR 2 E R B(%) ) x
1.2.5 /NERIGIEEHE 16S tDNA ¥ #H8 [}
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B E DI P X R, & 7 AT barcode M4 5519 . %)

PCR =i A 4l BE AR S A T2 s b . $22 B8
IlluminaMiseq V- 5 MbR AR E AR R A S 1
P 1g H BE#Y 2 Ilumina PE250 32, #£47 Ilumina
PE250 il 5%, Illumina PE250 74539 PE reads 15
JeARYE overlap &R THHE, R XS =T
JRPEFILE, KAREAF AT OTU JIE5-Hr Fdfp
SyIEESIHT, LT OTU IRAMTLE IR, 1T a-ZFE
PESAIT . PR S HT o
1.3 B

% JH GraphPad Prism 8.0.2. SPSS 17.0 %%}
Bt ik Ab P 5 Ge it 2F o M, SR BN Ry 22500
(One-way ANOVA)IRIGEAE, LIE AR MEZEFTIR,
LL P<0.05 R P22 ROk
2 FERE5HH
21 PMRAEETK

/NEAREEFE BCE B R NV B EE E AR,
281 AR 2 BE AT n, 4520 /0N B 5 6 ) 55 s 1] SiE
KWEHIN. Sl C. EibE D A ke N BRI AR S 1
KR, ik T 23.17%. 28.83% 1 23.42%,
30.68%. KAk /K =R 11 A 4/ BUI AR TR 19 K%,
T MR 12.81%. 8.99%, WAL T H e =41
(P<0.05), R ARG = 2R K E e /N BRI ER
R R, 2 1 TP ERBR 2K TR RS X HE X BR ik
T, M ARG KR 22.95%, M FRAAR H G KR D
115.02%, X BRIBUIZ 500, B 5, w57 bk g &
2.2 pRIMFEAIEIRT

i A= A br b i s L AR BENR AR 1 B R o AR
HTUR ST, S Re i 5 8 IS e s 09 s WAsPs, FHT
BN AT IE B e AR E RSN o ] 1 (AR K = 2R F AR
B A ZH TG /K- Z LT (P<0.05) Hoer =25 /MR
W TG KSF, mbEmE D 4/ BUm g TG &
HRESTHEH(P<0.05), K 1(B)H D4/
IM3F 5 TC AFFET A e el h i er, 835 (P<0.05)
TR =H A 4 TC /KRS, SHAL=2HAALL
FAEBEEZES(P<0.05), & 1(C) D 41/l
iHH LDL-C S/ T AL B C 4H(P<0.05),
A 45 B4 . BAHS CHZRBIRIETERZE LR

£ 1 MRoKEEEIRE SE, SRR/ Nk EAE L
Table 1 Weight changes of mice feed with LC-HP diet and high-oil and high-sugar diet
P 4131 RELR WIH IR E (g) 7d(g) 14 d(g) 21d(g) 28 d(g) RE R (%)
A fRBRAK R 33.34+0.72 34.59+0.82 36.03+0.91 36.93+0.88 37.60+0.57 12.8142.67%
. B X A 33.4+1.40 34.81£1.31 36.42+2.51 37.73+2.77 38.69+2.54 15.75+3.50%
c FRTH 34.38+0.81 35.53+1.05 38.05+0.69 40.63+0.64 42.33+0.90 23.1743.51°
D [ 36.03+1.63 38.25+1.79 40.01£0.99 42.63+0.97 44.43+0.97 23.4243.41°
A TR = 31.02+1.55 31.69+1.89 32.70+1.88 33.47+1.26 33.78+0.91 8.99+2.72¢
e B oyl 30.16+0.68 32.10£0.73 33.67+0.44 35.05+0.59 35.98+0.82 19.33£2.41™
c il 31.15+1.34 34.92+1.63 36.16+1.24 38.76+1.95 40.13+1.88 28.83+1.06"
D i B 31.69+2.01 34.26+2.19 36.83+2.97 39.26+2.46 41.36+2.04 30.68+5.29°

TE: FFIA R FREFoR B 22 57 0.3, P<0.05,
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Fig.1 Comparison of serum TG, TC, LDL-C and HDL-C levels
between LC-HP diets and high-oil and high-sugar diets (n=10)
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/K v 5 X T4 LDL-C i) I = A B AE

B2 fRRROK R FARCE S Rl e R R
TNF-a, IL-6 /K-F-f L4 (n=10)
Fig.2 Comparison of serum TNF-a and IL-6 levels in mice fed
with LC-HP diet and high-oil and high-sugar diet (n=10)
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Fig.3 Comparison of spleen coefficient and thymus coefficient
between LC-HP diet and high-oil and high-sugar diet (n=10)
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Fig.4 Analysis of Alpha diversity index of intestinal
flora (n=3)
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Fig.5 Relative abundance o flora at different taxonomic
levels (n=3)
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