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[ ABSTRACT] Aim To observe the effects of medium chain triglyceride (MCT') on obesity and inflammatory reaction in

type 2 diabetics mellitus (T2DM) . Methods With total energy and fat consumption controlled, MCT group’ s patients took
100% MCT oil, MCT+ long chain triglyceride (LCT) group’ s patients took 50% MCT oil+ 50% LCT oil and LCT group’ s pa-
tients took 100% LCT oil for 12 weeks.
of peroxisome proliferator activated receptor ¥ ( PPARY) in peripheral blood mononuclear cell were detected, body height, body
weight, waistline and hipline were measured at 0 , 6 and 12 week. Then body mass index ( BMI) and waisthip ratio ( WHR)
Results Compared with LCT' group, body weight, BMI and waistlines of 6 and 12 week in MCT and MCT+

LCT groups were decreased and WHR of 12 week in MCT group was much decreased.

Blood Adiponectin and monocyte chemoattractant protein 1 (MCP-1), mRNA expression

were analyzed.
Compared with LCT group, plasma
adiponectin of 6 week in MCT and MCT+ LCT groups were higher, plasma adiponectin of 12 week in MCT+ LCT group were
higher. Conclusions With total energy and
fat consumption controlled, the daily diet oil is replaced full or partly by MCT, the body weight and WHR decrease and the inflam-

Compared with LCT group, plasma MCP-1 of 6 wk in MCT group was lower.

matory reaction ameliorate in T2DM patients.  So MCT possibly help to reduce atherosclerosis risk.
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2 T JRI5 (type 2 diabetes mellitus, T2DM) & 3%
A H P ARRE PR B B A B v A R, R A T BRAIR
T2DM 25 53 ik 545 #F i 4L ( atherosclerosis, As) F & hE
IR e o BERESERR bR —F 8 AR K JREIR
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sunjingl. 1@ 163. como XRMK, A 4= WF 02k, WE A7 MR 5 8 3.
BIEE D&, B, AT MR R 5E TR,

A, B G I 41 230] 43 Wi — 18 98 RE AR SC PR 20 B R 7,
oA B R 41 B 4K 2R T 1 (monocyte chemoattractant
proteim 1, MCP- 1) J& —Fh il 15 5% 40 i SR A2 FF 3 N if
ERE As T4 Ak b IR T A 2% 00 AT L L R
R 1) P 2 4 RS B, B PR AR . R
M = B8 ( medium chain triglyceride, MCT) AR R, 4~ 5
1R E T REAE . 8 N TS $2 7R, MCT J& —
P FE A 2K kIR s Y . BB 7 4R 7R MCT
T A I A AR G A YOS B 524K ¥ ( peroxisome prolif-
erators activated receptorY, PPARY) mRNA Fik! 3] N
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T AR T e X Ul i R I A e A O AR
fIMCT, BE 5 %5 B T2DM 82 Pl =, DA KON RE
FA SR AR W PR T~ B R M AR T, AT T RUE RN

1 MRERHE

1.1 R

WML B 57 4 T2DM B, A& KL
TS5~ 10 F 7y @F 8 E 45~ 65 ¥ Z J8); @it 3 A
ARBERE, BERA-FRMELHEENY
Y, HuAREARSFRBT, ARAZHMLER
B Y, HENE BISERE; OFERE,
TR mE BERE BRI EM R ERAE TR
FRALBE B, O MW R ER. %X 5 1% 18R
X BT i, KA R & 4 A4 MCT 4. 14 #) JMCT +
K 4% H J = B5(long chain triglyceride, LCT) 48 (23 1)
Ao LCT 48(20 # ), 72 24T ¥ R T g & v At
. # %4 A 100% MCT 3#.50% LCT #+ 50% MCT
8147 1009% LCT 8 12 Bl . MCT i £ E R T A ¥
FERERT 58 o 0 4R gk, LCT & 78 A 3t W 35 B9 8 48
L ;2
1.2 FRARE

ETHO0.6 & 12 B Bt 48 BUE R = M AT 78 ik i,
-8 o % R MR RE 3K & Fn MCP-1 AT 8 46 0, ) & 89
128 M AT B AN AZ B 4 B fn B RNA R B, A fE
PPARY mRNA # 1.
1.3 Mk

ETHO6 K 12 ARE=HERESETNE & & &
. B B E, 1T B R R4 2 (body mass index,
BMI) o JE& th . K Al R&D Systems /A 5] #9 ELISA 1%
F & M £ A % £ F1 Biosource International 7\ &] H
ELISA &5 & W & MCP-1. % i Ficoll % E # E &
BN E IS, 4 8K RNA R BT
FHATRAE, K ¥ 4 %R 6 B4 KN (reverse tran-
scriptiorr polymerase  chain  reaction, RT-PCR) ¥ *f
PPARY mRNA #AT# 3. # 4 F 4 & cDNA. B-actin
F1 PPARY 5|47 & Primer Premier 5. 0 3 1% i+ 745 3,
Bactin 5|47 £ % 5°-GAG CTA CGA GCT GCC TGA
CG-3, T# # 5-CCT AGA AGC ATT TGC GGT GG-
3, =4 417 bp; PPARY 5| 4 L i & 5°-CTG ACC
AAA GCA AAG GCG AGG GC-3, T# H 5-GCC TGG
GCG ACA AAG TGA GAC GA-3, =4 558 bp. PCR &
KA K 95 CHLZ M 1 min, 94 C& & 30 s, Bactin
#1 PPARY 4+ 5| 72 61 'C#1 69. 6 'CiE K 1 min, 72 °CHE
& 1 mino {&3F 40 2K, & J& #£ 72 ‘CIEf# 8 min.

1.4 Gt

KA SPSS13. 0 G it 8t 3 47 S it A AT . %Ki
Mlaots &7 ARLBERALEELNE 7 £ 45
Hr s, 08 B R B 2 4 AT. BLP< 0.05 4 £ 5
Bt E L

2 &8

2.1 —RRERIEEE

F-FH AT MCT 44..MCT+ LCT #0401 LCT 45 f 1k )
PR 0% 5w PR L TR L BMT R I 2% i Bk 3= AN
MCP-1 /K PFER TR EN, BATTHHE(E ).

*® 1. —MRIERFFE

- MCT 41 MCTr+ LCT#41 LCT 41
(n= 14) (n= 23) (n= 20)
512 () 5/9 4/19 5/15
T (%) 55,1%7.2 58.8+5.4  57.1%6.8
B (am) 157.0%8.7  158.5%6.1 158.1%7.1
A H (kg) 59.018.8  62.1%10.1 61.7%10.6
PR RIEEL (kg/ m?) 24.0%3.2 24.813.8  24.5%2.9
JEFE (em) 83.418.6 83.618.5 84.6%9.8
R (mg/L) 28.0t15.1  33.2%30.0 40.2%t16.7
MCP-1 (ng/L) 72.6%144.7  50.6%23.2  64.71%33.6

2.2 IEMEER

MCT 4RI MCT+ LCT 2044 5\ % | F0 BMI B 5
T-FmHA R (P< 0.05) . 6 A 12 &I, MCT 41
A MCT+ LCT 4R JEFEF1 BMI 3K T LCT 4( P
< 0.05) » MCT #HJE & Lb It 25 - TS (8] T (P <
0.05), 12 J& I, MCT 4R L W] 2/~ T LCT 4H( P<
0.05; £ 2) .
2.3 MFRIEMREFKFE

MCT ZHA0 MCT+ LCT 20 1fn 3% fig Bk 2 /K VB 5 T
iRt fa]_EF+H(P< 0.05), 6 BB MCT 26 A1 MCT+ LCT
i AREE R AR T LCT 41( P< 0.05); 12 JA it
MCT+ LCT #H it 5 AR Bk 35 /K F = T+ LCT A (P <
0.05) . MCT #H.1f1.3% MCP-1 /K F- i & T Fi i 1]~ f&
(P< 0.05), 6 &K MCT 4 1fi 2% MCP-1 /K Pk F
LCT 4H(P< 0.05; % 2)
2.4 SNEMBANMZAEE SR EENHERZ
X vy mRNA BYZRIA

MCT 4.MCT+ LCT 4 A1 LCT 4H PPAR-Y mRNA
TR IKAE T TR (8] 9 T BH B AR 4k, 20 P9 4% I ] 6
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MCT 41 (n= 14) MCI+ LCT 41 (n= 23) LCT 41 (n= 20)
-
0w 6w 12w 0w 6w 12w 0w 6w 12w

A (ke) 58.8+8.9*  58.248.50  57.948.0® 62.0%10.2¢  60.939.1%  60.4 19 50 61.7%10.7 6.2%*10.6 62.0%10.2
RRIEH (kg/m?) 2394320 23.633.0°  23.6X3.0% 24.7143.90 2431435 24243 ¢ 24.5%2.9 24.732.9"  24.6F2.7"
JER (em) 83.418.6*° 82.1%7.8% 80.418 2% 83.618.5° 82.8%7.6%° 82.1%7.7%® 84.619.8  85.5+9.1> 85.9%8.1"
WHR 0.89£0.07*  0.87£0.06" 0.8520. 072 0.86%0.06 0.85%0.05  0.85%0.05 0.8810.07  0.88%0.05 0.88%0.05"
JREAZ (mg/L) 27.9%15. 12 51.5437.0°  41.2+%19. 72 34.6330.0° 72,4346, 2% 63,4143 9% 41.2%16.7  37.2%12.4>  40.0%19. 0
MCP-1 (ng/L) 77.4149.82  45.438.9% 45 7%14.6* 50.6123.2  54.7%26.9  52.0%21.3 64.7133.6  62.3*17.0>  51.0325.2
PPAR- ¥/ B-actin 0.4%0.2 0.4%0.2 0.4%0.3 0.4%0.2 0.4%0.2 0.4%0.2 0.3730.1 0.430.2 0.430.3

a Ny P< 0.05, F4UAFR-FHEREELLE; b P< 0.05, AFE4LELE.

1. ¥EFRREMER NN SHEAEENBERZ K
Y mRNA BJ3RIiA

3 Wig

FHLEAE G liE & H I LCT, MCT Re &% ERK, A
MCT S JIE 5 40 5k Bl 60 4R A 4 /S, 75 i 38 2 55 K A,
K f r= 4 A &k i 5 BR ( medium chain fatty acid, MC-
FA)RIOE 5 A E B S, ARl ki iz 2
JH o MCFA A5 P 25 60 1717 B 22 330 N JH 400 i 42 0 A
WHEAT B AL, FALIRIE 58 4, BT DAAS 53 75 i 197 41 21
AR E . SR N BB 58t E B, MCFA
Et LCT =K 5% M Wi B2 (long chain fatty acid, LCFA)
AT A BE R H e BV #E, AN T 7E R IR S e A
5 (3% 0 RN i B i A AR RS o AR BRI 7T A
I MCT H K 9Bk AL R X L LCT 41, MCT 21
AN MCT+ LCT 20 A 5 F1 BMT 35 75 FUH 19 F F& .
B T IR B A A EE AR, MCT 5% W) i s 10 20 A1, A
TR 7t 4o K 4R L MCT /] 920 A S L .
JERE T 22, BOASEAE A W B AERER IS B0, 3 hn
PR AR o) 1) 748, RIS = % R A
MEAREE A VK TR REEREBA M H=
fig Kk He A B AKF LA i As fai . &
W4 R R, 5 LCT 4140 EE, MCT 25 F1 MCT+ LCT

ST L3 B S 48 /), TR A BL B s e, MCT 267
TNt —E 5 N, R 5 HE RN T
LCT ., ixuesh AR 7= 76 T T N, MCT BH {2 9
AT P RE B AR R

FE8 B L 2 AR IRAS T, N6 17 40 3 8 R0 R T
2 WA % M8 T IR 7, 4098 2 MCP- 1. i 8 3K 3T [A]
T o %, FrAeTRm K EF . MR, FRECER T
MK T B 1D, 7 MR Bk 2 78 1A 79 B8 IR AR 1)
[ B R LA BT A R, AT S 1] 18 5 Bl Jk R A it
P o BhKEE L YIUR /2 F A% 40 B RG B P9 2 40 i O i E
IR, BRI B B R e AT AR D i R A
M. BHBKEEA B e — Rl g R B AR . g
T0 2 T AR S P 0 ok A B A 40 L 39 B o 3o s D e
JHT ] bel2 B3R K 5] T B 41 f & 1) F2 5 1
SET, AT S N A0 B BRA% A 3G 5, AR e AT
RV PN ) B 22 B BT B R IR BB T o R
i, T Bh kg A i R ALY o ASHIE TS R, AACEE
BMI 1A B B& ) MCT 4140 MCT + LCT 40 I 3¢
RRER R /KT 22 _ETHI, 1 LCT 2H /K S ) 5 76 2k 22,
$E7~ MCT W] g il i B K 4 B 70 BMI K42 & 1 5 s
IR, BN BIF FUAIE SE I 2% AR BE R K5 A1)
FEREFE B 5 47140 9% o R, 0 3 2 I 0 R i 6 ek
b, $E7 PR G 107 0 BRI 46 /0N, 52 A0 i I 2R ik
PEIE AT = AR TE 2 IR B 2 . MCT 1) £ BB 2 Ok
/I LR R L, B P U i 7 0k 2 BT DA Ay if 3R
REEZ T = 0 — M RE

BT R MCP-1 22 i &8 7 a i =4, 2
— oot A% A PR 5 22 %V R 2 A Y = AL
F, CHFEHTE AN As 5 0 A MCP-1 1%
P BT S5 S As fEIR R WER . &
JE B PR A7 e BEL [ B fORE A1 C e B R 55 2 R 8
A X R H5R MCP-1 &2 As a7, &
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W5 & B MCT 41 MCP-1 /KPR B, AT MCT
AT U MCP-1 7K-FBEAIC T2DM 8825 1Y) e S5
FEJE . MCT+ LCT ZHK WL MCP-1 1 F%, 1% 2H J% [ 1
JR/INFEFEAR X MCT 21, #EI MCP-1 FZEH A H &
JE = AR AT o B 2R 0 I B S 52 Y i s
iV, 32— B e 5 MCP-1 2 8] 47 46 — 5 Bk
o WUTA IR B, MCP-1 £ LR g 17 248 f R 1
(73 i T A AR IR RS MCT 2 75 38 3 o 20 s
BHHEPEAK MCP-1 /K, i /&2 38 i A5 86 & 18] 33 T~ 1A
MCP-1 K, 36 7 it — B i 5t .

H A1 W A 7 28 MCT 38 3k A2 dL xS Bg s A1
K3 BB, {H Han 2500 % BLMEAR MCT 9K B EE
SRR LCT 2H K SRANE HE By 84908 25 4582, 1ho HL i 2% H
TH =18 Ui 2 AL A K I, R E 2
MCT 41 fig /524 PPARY mRNA &5/, 18 i iy
AR B BB KT . Lt N R IR
Ae A AKX PH 1 PPARY 1 3% 328 A /b 4 Mo H e = (1
A AT T AR MCT 30 g 5 5038 i, 51 4k
HAE S0 A IR 4 T F&, (E G 9 R RE B 4 A R 1)
S )4 TR 7E SIEIG HT A, IR B T TR A) 28 K T 5
M B A R 35 . JRIE 2 — T RE & MCFA 7E4R P 5 AR i
YHH4E 4 3 T 18 PPARY mRNA ) 254 EL g Bk, A<
SEIG A I B K% 41 il PPARY mRNA KI5 R %2 52
ma, B HUR A R, MCT 8 75 38 i o028 A\ fE B 40 i
PPAR Y 3R (1385 47 >R 5 1 200 P BT - i B0 25 R0 MCP- 1
MM KT, MRS — bW 7. JR N2 Al RE 2 A7
FEARHHE N L%, A2 56 H MCT 3 28 ) 44 55 R BMT
TR E1E, 3878 MCT (W IAER E &, (B
KA IR I AE L

[ &E30H]
[1] Cho E, Manson JE, Stampfer MJ, Solomon CG, Colditz GA, Speizer FE, et al.
A prospective study of obesity and risk of coronary heart disease among diabetic
women [ J|.  Diabetes Care, 2002, 25: 1 142-148
[2] Sartipy P, Loskutoff DJ. Monocyte chemoattractant protein 1 in obesity and in-

sulin resistance [ J].  Proc Nail Acad Sci USA, 2003, 100 (12): 7 265270
[3] Kawanami D, Maemura K, Takeda N, Harada T, Nojiri T, Imai Y, et al. Dr
rect reciprocal effects of resistin and adiponectin on vascular endothelial cells: a
new insight into adipocytokine —endothelial cell interactions [ J].  Biochem Bio-
phys Res Commun, 2004, 314 (2): 415419
[4]  StOnge MP, Ross R, Parsons WD, Jones PJ.  Mediunr chain triglycerides in-
crease energy expenditure and decrease adiposity in overweight men [J].  Obes
Res, 2003, 11 (3): 395402
[5] Han ], Hamilion JA, Kirkland JL, Corkey BE, Guo W. Mediunr chain oil re-
duces fal mass and dowrrregulates expression of adipogenic genes in rats [ J].
Obes Res, 2003, 11 (6): 734744
[6] St-Onge MP, Jones PJ.  Physiological effects of mediunr chain triglycerides: po-
tential agents in the prevention of obesity [J].  J Nuwr, 2002, 132 (3): 329
332
[7] Kasai M, Nosaka N, Maki H, Negishi S, Aoyama T, Nakamura M, et al. Ef
fect of dietary mediunrand long-chain triacylglycerols (MLCT) on accumulation of
body fat in healthy humans [J].  Asia Pac J Clin Nur, 2003, 12 (2): 151
160
[8] Van Gaal L, Rillaerts E, Creten W, De Leeuw 1.  Relationship of body fat dis-
tribution pattern to atherogenic risk factors in NIDDM.  Preliminary results [ J].
Diabetes Care, 1988, 11 (2): 103106
[9] Whicher J, Biasucci L, Rifai N.  Inflammation, the acute phase response and
atherosclerosis [ J].  Clin Chem Lab Med, 1999, 37 (5): 495503
[10]  #F &1, Jokde, Y6 B, 20E, W 5 EE X2 T RS K
WIERSEALAST SR ER)] . F Bahakai & &, 2006, 14 (4):
336-338
[11]  Yokota T, Oritani K, Takahashi I, Ishikawa J, Matsuyama A, Ouchi N, et al.
Adiponectin, a new member of the family of soluble defense collagens, nega-
tively regulates the growth of myelomonocytic progenitors and the functions of
macrophages [J].  Blood, 2000, 96: 1723732
[12] Motoshima H, Wu X, Sinha MK, Hardy VE, Rosato EL, Barbot DJ, et al.
Differential regulation of adiponectin secretion from cultured human omental and
subcutaneous adipocytes: effects of insulin and rosiglitazone [ J].  J Clin En-
docrinol Metab, 2002, 87 (12): 5 662667
[13] Takeya M, Yoshimura T, Leonard EJ, Takahashi K.  Detection of monocyte
chemoattractant proteirr 1 in human atherosclerotic lesions by an antimonocyte
chemoattractant proteir 1 monoclonal antibody [J].  Hum Pathol, 1993, 24:
534539
[14] Deo R, Khera A, McGuire DK, Murphy SA, Meo Neto Jde P, Morrow DA, et
al.  Association among plasma levels of monocyte chemoattractant proteirr 1,
traditional cardiovascular risk factors, and subclinical atherosclerosis [ J]. J
Am Coll Cardiol, 2004, 44: 1 812-818
[15]  Yokota T, Oritani K, Takahashi I, Ishikawa J, Matsuyama A, Ouchi N, et al.
Adiponectin, a new member of the family of soluble defense collagens, nega-
tively regulates the growth of myelomonocytic progenitors and the functions of
macrophages [J].  Blood, 2000, 96: 1723732
[16] Redonnet A, Groubet R, NoelSuberville C, Bonilla S, Martinez A, Higueret
P.  Exposure to an obesity-inducing diet early affects the pattern of expression
of peroxisome proliferators, retinoic acid, and triiodothyronine nuclear receplors
in the rat [J].  Metabolism, 2001, 50: 1 161-167
(UE3CHRiE SCEH)





