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Abstract

This study examined the effects of Maillard reaction products reacted by casein and
lactose (cMRP) and of cMRP fermented by Lactobacillus termentum H9 (FeMRP) on hypo-
lipidemic and anti inflammatory effects in rats fed a high-fat and high-cholesterol diet
(HD). The HD-fed rats had significantly increased hepatic triglyceride concentrations
compared with the rats fed a normal diet. It was shown that treatment with simvastatin,
L. fermentum H9 (H9), cMRP, F-cMRP decreased total triglycerides in the liver compared
with the HD group. On histological analysis, a reduction of lipid accumulation in the liver
and aortic tissues was observed in the cMRP, F-cMRP, and H9-fed rats. Also, F- cMRP
and cMRP reduced intima-media thickness in the HD group. In addition, the H9, cMRP,
F-cMRP treatments significantly reduced the expression levels of ICAM-1 and VCAM-1,
but not of MCP-1. In particular, the expressions of ICAM-1 and VCAM-1 were signifi-
cantly decreased in the F-cMRP group compared with the HD group. These results of
the present study suggest that cMRP and F-cMRP in dairy foods could potentially be used
to prevent or treat cardiovascular diseases, especially atherosclerosis.
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% S7PF W s A A3 g 2 % 7Kt sYsith
HugtHjeon er al, 2007). 571 8% ALE A SFA
BE $X9 7Had 1EE A FHAHE A= CVD, £6
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< Oh er al (2015)°] ofsf Hirs A7 Fede=)A F8|=Ach
ZFHA, cMRPE sodium caseinate®} lactoseS 55T A
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vastatin(SV)& &7 AR&5to] positive controlZ ©-8F At



Lactobacillus fermentum HOZ 0|2510 L&3t Maillard B2 MME0| =2 DHOIMO HXE
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Gene Biosciences, San Diego, CA)E ©]-&35ta] 5087t 45T
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R, ethidium bromidestaining®l 25l X124} =30t ZH24e]
per MBS FE=
DC290 zoom digital camera®} Kodak 1D image analysi-
ssoftware (Eastman Kodak Company, Rochester, NY), 12
1 Image] software (NIH Image, Bethesda, MD)& 0|83
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gel® densitometric analysiss Kodak
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9] Oil Red OF o] GME AFPslurt. F ARE FHoll F=
A2 AMEA] 2 8 AAE Aol 22 F ¥ FAlsk
ZAEAL Olympus CH 30 microscope(Olympus Corp,
Tokyo, Japan)y& ol&sto] Z&stgich

SAEN =M
= A8l AFEL SPSS Inc. software(version 12.0, SPSS

Inc, Chicago, IDE °l&sto] EAAZE stof BAEQlL, IF
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Ao FAAAITgE AS BoEr. A¥E F F-cMRP 12
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Fig. 2. (A) Gel intensity and (B) relative mRNA expression levels related to inflammation in aorta. The mRNA expressions were measured byreverse
transcription-PCR. The quantitative analysis of relative intensities was performed by using ImageJ software (National Institutes of Health, Bethesda, MD).
B-Actin signals were used for the normalization. Values are means "} SD, n=3. Mean values in the column with different letters (a~f) are significantly
different as determined by Duncan’s multiple range tests (p<0.05). ND=normal diet; HD=high fat and cholesterol diet; SV=HD+simvastatin; H9=HD+
Lactobacillus fermentum H9; cMRP=HD+Maillard reaction products (MRP) reacted by casein and lactose; F-cMRP=HD+cMRP fermented by L. fermentum
HI. This figure was reprinted with permission of publisher.
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Atto] Y MBS 91AZ 4 9Irk BollT HO, MRP
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18
% KSLag®. ;jl

o2 Ho|1, o]RAZ A9 AFAeE dWiFEchs AR Hel
tiChen et al 2012).

F7Ho R, tiEdo] = A5 FAAY AAREE fEe
(RT)-PCRO| oJsff A= Qict. 1AH4lo] 152 intercellular
adhesion molecule-1 (ICAM-1), vascular cell adhesion mo-

lecule-1 (VCAM-1), andmonocyte chemotactic protein-1

SHEC ofsf R 7F S et £ AREdE e A (MCP-1)°] E-5A0] IE3 Bl w g% 2=, W

Fig. 3. Rat aorta tissues stained with hematoxylin and eosin assay (magnification 100"~). Aorta tissue sections prepared from (A) normal diet (ND), (B)
high fat and cholesterol diet (HD), (C) HD+simvastatin (SV), (D) HD+Lactobacillus fermentum H9 (H9), (E) HD+Maillard reaction products (MRP) reacted
by casein and lactose (cMRP), and (F) HD+cMRP fermented by L. fermentum H9 (F-cMRP). The arrows indicate the intimal thickness of each group
and the scale bar represents 200 pm. This figure was reprinted with permission of publisher.
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o] Aite A 9 1 FFAEEACIHD)E 2 rato A A
AEdES d FI5 Aol JFS WA 7T F3H(MRP)
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2te] EFlEEAlEE w20t folFor S713 ol HD I&
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cMRPE] A2}7[79] & EZSAR|I=E AAAX] Aoz e
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+ 9% AE2] cMRP9} F-cMRP7F AH83HA| Ag 53] 54 5
W 352 AFstAY Amsketl AR AE 5 a2
AARRYEE,
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Journal of Dairy Science (99:9415-9423, 2016; http://
dx.doi.org/10.3168/jds.2016-11286)°] AAE ZADE ARgS
TE 3{7}8& Elsevier (License Number: 402346047583)°]
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